MyHunmnajisHoe 010/KeTHOE 00111e00pa30BaTeIbHOE YUPeKIeHne
«bapano-OpeHn0yprckas cpeaHsisi 0011eo0pazoBaTeIbHAs HIKO0JIA
ITorpaHu4YHOr0 MYHHULIMIIATLHOIO OKPYT )

[puHsTa HA 3acenaHUM
METOIMYECKOr0 (IIeJarorHuecKoro) coBera
IIporoxon Ne 1 ot «25 » aBrycra 2023r.

JOIIOJIHUTEJIbHAA OBIIIEOBPA3OBATEJIbHAA
OBIIIEPA3BUBAIOIIAA ITPOTPAMMA

«XUMHUA B )KU3HU YEJIOBEKAY

HampaBneHHOCTh MpOTpaMMBbI: €CTECTBEHHOHAYYHAS
YPpOBEHB MPOrpaMMBbl: CTAPTOBBIN
Bo3spact obyuaromuxcsi:13 -16 et
Cpok peanuzanuu: 1 roa

ABTOpP-COCTaBUTEIIb!
Mamnomkuga O.C
Yuurenap XuMUn

2023


Admin
Барановка


IosicHuTeNLHAA 3aIUCKA

JlononuutensHas oOmieoOpasoBarenbHas OOIIepa3BUBalOIIas MporpaMma (ganee
JOOII) «Xumus B KU3HU YEIOBEKA» UMEET €CTECTBEHHOHAYUYHYIO HAIIPABICHHOCTb.
JHOOII «XuMus B *KU3HU 4YeJIOBEKa» pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATHUBHO-
NpaBOBBIX JOKyMEHTOB: DenepanbHbiii 3akoH «0O06 o6OpasoBanun B Poccuiickoi
Oenepam» ot 29.12.2012  Ne273-®3,KoHuenius pa3BUTUS  JOTOJHUTEIBHOTO
obOpaszoBaHus jaeteil (yrBepxkieHa pacnopsbkeHueM IlpaButensctBa PO ot 04.09.2014
Nel1726-p), Can-Ilun K yCTpOHCTBY, COJEpKAHUIO M OpPraHW3alUM JEATCIbHOCTH
0o0pa3oBaTeNbHbIX OpPraHU3aluil JOMOJHUTEILHOIO 00pa3oBaHus jeTei (YTBEpKIAEHO
MIOCTaHOBJIEHHEM ['J1aBHOro rocygapcTBeHHOro canutapHoro Bpada P® or 04.07.2014
Ned41), Tlopsmok opraHu3anvyd W OCYLIECTBICHHUS OOpa30BaTEIbHON NEATEIBHOCTH IO
JOTIOJIHUTENbHBIM ~ 00IIe00pa3oBaTeNbHBIM  MporpamMmaM  (YTBEPXKACH  MPHUKA30M
MunuctepctBa obOpazoBanus u Hayku PO ot 29.08.2013 Nel008), Meronuueckue
PEKOMEHIALMU 0 MPOEKTUPOBAHUIO JOMOJHUTEIBHBIX OOIIEpa3BUBAIONIMX MPOrpaMMm
(Bkmrouass paszHoypoBHeBble mporpammsbl) (IIpunoxenune k nucemy JlemaprameHTta
rocyJapCTBEHHOM MOJUTUKU B cepe BOCHUTAHUS JETed U MOJoaeku MuHUCTEpCTBa
obpazoBanus 1 Hayku PD ot 18.11.2015 Ne(9-3242.

HomnonHuTenbHas oOuieoOpa3oBarenbHas 00IIepa3BUBalomias mnporpaMma «XuMus B
KU3HU 4YEJIOBEKAa» OpHUEHTUPOBAaHA HAa pPa3BUTUE I[I03HABATEJIBHOM AKTUBHOCTH,
CaMOCTOSITENIbHOCTH, JIO003HATENLHOCTH, Ha JONOJHEHUE M YriayOJeHue IIKOJIbHOU
OporpaMmbl MO XHUMHHM, (QOPMUPOBAHUIO HHTEpPECa K Hay4YHO-UCCIEN0BATEIbCKON
NEeATENbHOCTH.
HoBu3zHa 10moJHMTEJBbHON 0011€00pa3oBaTeIbHON NMPOrpaMMbl «XHUMHS B KU3HH
YEJIOBEKA» 3aKIIF0YAETCS B TOM, YTO KPOME OIPEACIIEHHBIX 3HAHUWA U YMEHUN ydalluecs
IPOBOASAT OOJIBIIYIO M HANPaBIECHHYIO pabOTy MO HAKOIJICHUIO U PACHIMPEHUIO 3HAHUH O
IIPUMEHEHUN XHMHYECKMX BEIIECTB B IMOBCEIHEBHOW MXW3HH. B mporpamme kpome
TPaJMLIMOHHBIX  METOJOB U  (GOpM  OpraHuM3aldyd  3aHATUH,  HCIHOJB3YIOTCSA
nH()OPMAITMOHHO-KOMMYHUKATUBHBIE  TexHonoruu. [lpumenenne WKT mo3BossieT
3HAUUTEIBHO PACIIUPUTh BO3MOXKHOCTH TpEAbSABICHUS yuyeOHOU  uHbOpMaIuH,
MO3BOJISIET YCUIIUTh MOTHUBALIMIO O0YYaIOIIUXCS.
AKTYaJIbHOCTh NpPOrpamMmbl. XUMUs — 3TO HayKa O BEIIECTBAaX, UX CBOMCTBaX W
npeBpamieHusx. Poib  X¥UMUM B KM3HM  YEJIOBEKa OrpomMHa. XUMHUYECKas
MIPOMBIIUICHHOCTh B HACTOSILIIEE BpEMsl pa3BUBAeTCs ropas3io ObIcTpee, uyeM Jitolas
apyrasi, ¥ B HauOOJIbLIEH CTENEHU OINpeNessieT HAaydyHO - TEXHHUYECKHH Mporpecc.
CoBpeMEHHOMY YeJIOBEKY MPOCTO HEOOXOAUMO 3HaTh U MPABWIBHO HCIOJIb30BATh
JOCTHXKEHUSI COBPEMEHHON XUMHH U T€X BEUIECTB, KOTOPHIE UCIOIB3YIOTCS B OBITY.
3HaHUs, TOJIydaeMble B IIKOJIE MO XMMHH, BO3MOXHO U HEOOXOJUMO TPaMOTHO
IPUMEHSTh U B MOBCEAHEBHOW KM3HU. [[03HAaBas OCHOBOINOJATraroOlINE 3aKOHbI XUMUU,
oOy4Jaroniecs: 3HaKOMATCSI ¢ COCTABOM U CBOMCTBAMU Pa3IMYHBIX XMMHUUYECKUX BEILECTB,
KaK €CTECTBEHHBIM 00pa3oM MPUCYTCTBYIOLIME B YEJIOBEYECKOM OpraHU3Me, Tak U IpH
HE3aBUCMMOM BHEIIHEM BO3aeUcTBUM. LIIKOIBHUKM Yy3HAIOT, KAK UMEHHO 3TH BeIleCTBa
BJIMSIIOT Ha MPOLIECCHl KU3HENEATEIbHOCTH OPraHk3Ma U Ha caMy >KHU3Hb YeJIOBEeKa - YTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, @ YTO MOXKET OKA3bIBaTh OTPULIATEIBHOE BIIUSIHUE.



JlononuutensHas oOpa3oBarenbHas 00IIepa3BUBAIOIIAsl IPOrpaMMa « XUMHUS B KU3HU
Yell0OBEKa» 3HAKOMHUT OOYdYaloImUXCsl € KOMIUIEKCHBIMH MpoOjeMaMu U 3aJadyaMu,
TpeOyIOIIMMH CHHTE3a 3HAaHUN MO pAxy HpeaMeToB (pusuka, OHONOTHS, HKOJIOTHS,
reorpadus, uCTOpus).

DKOJIOTUYECKHI aCIeKT: aHajJu3 MU3MEHEHHH B OKpY)KaloLed cpele W OpraHu3anus
CBOETO BIIMSHUS HA CUTYaINI0, (POPMUPOBAHNE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

®u3nyeckuil acnekT: u3ydyeHue (PU3NYECKUX CBOMCTB BEIIECTB, (U3HMUECKHE METOIbI
aHanu3a BelecTna. Mctopuuecknii acliekT: HCTOPUYECKUE CBEICHUS O BIUSHUHA XUMHUH Ha
KU3Hb YEIOBEKA.

buonornyeckuii acrekT: U3y4eHre XUMUYECKOr0 COCTaBa 0ObEKTOB KUBOU MPUPO/IBI.

Uudopmatuka — mnouck wuHpopmanuu B HMHTepHere, co3maHue U 0odOpMIICHHE
Mpe3eHTalnl, paboTa B TEKCTOBBIX U TaOJIMYHBIX PEJAKTOPaXx.

Copnepxxanue [Iporpammbl 3HAKOMUT OOYYAIOIIMXCA C XapAKTEPUCTUKOW BEIIECTB,
OKpPYaIOIKUX HAc B OBITY: BOJa, MOBApEHHAs COJIb, C BEIIECTBAMU, U3 KOTOPBIX CJIETaHbI
MocyJla, CHUYKHM, KapaHjaamud, Oymara, CTpPOMTENIbHbIE MaTepualibl, aBTOMOOWJIbHAS
TEXHHKa, JieKapcTBa. Takme Tembl Kak: «Boma», «lloBapeHHas conby, «Crnuukm»,
«bymara» garoT BO3BMOXHOCTb aKTyaJIn3al[ii SKOJIOTMYECKUX 3HAHUN 00y4arOIINXCsl.

[IpakTuueckue 3aHATUS CHOCOOCTBYIOT (POPMHPOBAHUIO CIELHAIBHBIX YMEHUH H
HaBBIKOB pa0OTHI C BEIIECTBAMU U 000PYOBAHUEM.

[IpoexTHble pPabOTHI, TeMaTHKa KOTOPBIX MpuBOAUTCS B Ilporpamme, mno3BOIAT
chopMUpOBaTh y OOYYAIOMIMXCA YMEHHE CaMOCTOSATEIbHO MPHOOpeTaTh M MPUMEHSTH
3HaHWA, a TAK)KE PA3BUBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AkTtyanbHOCTh [IporpaMmmel oOyciioBiIeHa T€M, YTO B y4€OHOM IUIaHE MO MPEIMETY
«XuMHsS» OTBEICHO Bcero 2 yaca B Hejenro B 8 1 9 knaccax u 1 gac B 10 m 11 kimaccax,
YTO JAaeT BO3MOXKHOCTH C(HOPMHUPOBATH y OOYYAIOUIMXCS TOJBKO Oa30BbI€ 3HAHHS IO
npenMety. B Toxxe Bpems Bo3pact 13-16 neT sBIsSETCS BaXKHBIM AJIsI MPOPECCHOHATBHOTO
camoonpeneneHus odydaromuxcs. Bo3MOXKHO, YTO MPOCHYBIIMHCA HMHTEPEC K XUMHUH
MOXKET BIIUATH Ha BBIOOP OyayIeit mpodeccuu.

[TporpamMMa HampaBieHa Ha JIMYHOCTHO-OPUEHTHPOBAaHHOE oOydeHue. Poib memarora
COCTOMT B TOM, YTOOBI CO3JaTh Ka)XI0My OOydYarolleMycsi BC€ YCJIOBHs, JUIsl Hauboiiee
IIOJJHOTO PAacKpbITUSl M peaym3auuu ero crnocoOHocted. Co3gaTh Takue CUTyalluu C
UCIIOJIb30BAaHUEM PA3IMUHBIX METO/I0B OOY4EHMsI, IPU KOTOPBIX KaXKIblil 00ydaroluics
[pUaraeT COOCTBEHHbIE TBOPYECKUE YCWIIMS U HMHTEJUIEKTYaJlbHbIE CIIOCOOHOCTH IPH
PELICHUH TIOCTABJICHHBIX 3a7ad.

ITporpamMma «XuMHsI B )KU3HH YEJIOBEKa» CO3/1aHa C LEJIbI0 (POPMHUPOBAHUS MHTEpECA K
XUMHH, paclIMpeHusi Kpyro3opa oOydaromuxcsi. OHa OpHUEHTHPOBAHA Ha OOYYArOIIMUXCS
13-15 ner, TO ecTb TakOro BO3pacTa, Korjga pedsTaM CTaHOBHUTCS WHTEPECEH MUp,
KOTOPBI X OKPY>KaeT U TO, YTO OHU HE MOTYT OOBSCHUTD, a CHEIMAIbHBIX 3HAHUH ellle
He xBaraeT. OOyJaroumecs: ¢ poxACHUS OKPY>KEHbI Pa3IMYHbIMKU BEIECTBAMU U JOJIKHBI
yMeTb oOpamarbcsi ¢ HUMH. OCHOBHBIM YCIIOBHEM 3a4HCIICHUS AeTei sl 00ydeHus
ABJISIETCSI  MX  3aMHTEPECOBAHHOCTh W JOOpPOBOJIBHOE  JKEJIAHWE  3aHUMAaThCs
€CTECTBEHHOHAYYHOU JIESTENBHOCTBIO.

Iledazocuueckasn yenecoodpaznocms npozpammol

[lenaroruyeckas 1e1ecoo0pa3HOCTh NPOrPaMMBbl 3aKJIFOYAETCS B TOM, UTO B IIPOLIECCE
oOy4eHHS CO3/Ial0TCs yCJIOBUS K (DOPMHUPOBAHUIO Y OOYJAIONIUXCS 1ETOCTHOW KapTHHBI
MHpA, BOCHUTAHUIO JIIOJAEH TBOPYECKMX M KOHCTPYKTHBHO MBICISIIUX, TOTOBBIX K



PEIICHUIO HeCTaHAAPTHBIX KU3HEHHBIX 3a7a4. Ha 3aHATusAX mo mporpamMmme GopMHUpPYIOTCS
yMeHHsI 0€30MacHOr0 OOpalleHUs] C BEIIECTBAMU, HCIOJB3YEMBbIMU B IOBCEIHEBHOU
’KU3HU, 3aKJIaIbIBAIOTCS HOPMBI 37J0pPOBOr0 00pa3a KU3HU. 3HAKOMCTBO OOYYaIOUINXCS C
XUMHUYECKUMH BEIIECTBAMH, W3 KOTOPBIX COCTOUT OKpYKAIOIUNA MHUp, MO3BOJISET
PacKpbITh BaXKHEHINIME B3aMMOCBS3M YEJIOBEKAa W PA3IMYHBIX BELIECTB B CpPElE €ro
obutanus. DTO  TMO3BOJIAET PEOCHKY MPUOOPECTH 3HAHUS U YMEHHUS, KOTOpPHIE OH B
TaJIbHEHIIIEM MOXKET HMCIOIbh30BaTh KaK B MpoIlecce OOYYCHHsI B Pa3HBIX JUCIHUILTAHAX,
TaK ¥ B TIOBCETHEBHOM JKU3HM ISl PEIICHNS KOHKPETHBIX 3a/a4.

[Iporpamma oOecrieuuBaeT pa3BUTHE YMEHHH B HAay4HO - NPAKTUYECKOH H
UCCIIeIOBATeNbCKON edaTenbHOoCTH. Co37aeT yCIOBUS MJiA TOJHOIICHHOTO DPa3BUTHS
TBOPUYECKUX CIOCOOHOCTEH Ka)I0ro 00ydJaromerocs, yKperuieHne WHTepeca K 3aHATHSIM
0 XUMUH.

[TporpamMma «XuMHUsI B KU3HU YEIOBEKa» CBA3aHA C BO3PACTHBIMH OCOOEHHOCTSMU
oOy4Jaronuxcsi JaHHOTO BoO3pacTa: JIF0003HATENbHOCTh, HAOIIOJATENbHOCTh, MUHTEpPEC K
XUMUYECKUM MpoLeccaM; JKeJaHueM paboTarb C Ja0OpPaTOPHBIM O00OPYIOBAHUEM;
OBICTpOE OBNIAJICHNE YMEHUSIMH U HAaBBIKAMHU.

Kypc HOCHUT pa3BUBaOIIYIO, N€ATEILHOCTHYIO U MIPAKTUYECKYIO HAIIPABICHHOCTb.

OTiMYnTEebHOH O0COOCHHOCTBIO JAHHOW MPOrpamMMBbl  3aKJIIOYAeTCs B TOM, 4YTO
IporpaMMa CyIIECTBEHHO JOMNOJHSET 00bEeM IIKOJBHOM MporpaMmsl o xumuu. Kpome
TEOPETHUUYECKOr0 Kypca IPEAyCMaTpUBAETCS 3HAYUTEIBHOE KOJIMYECTBO IPAKTUYECKUX
paboT, IIaBHAsE LEJIb KOTOPBIX — PAa3BUTUE MPAKTUYECKUX YMEHUH M HAaBBIKOB
CaMOCTOSATENIBHOM, DKCIIEPUMEHTAIbHON U UCCIEN0BATEIBCKON IEATEIIBHOCTH YUalIUXCsl.
Pebsita HaydyaTrcst cTaBUTH MPOCTEUIIHME OMBITHI, padOTaTh C PEAKTHBAMH, IJIAHUPOBATH
CaMOCTOSITENIbHYIO pabOTy HaJl BBIOpaHHOW TEMOU, OPOPMIIATH ITPAKTUUYECKHE PAOOTHI.

OOydeHue Mo AaHHOW NIpOrpaMMe OCYIIECTBIsIETCS B (popMe MpakTUYecKuX pador,
AKCKYPCHI, a TaKXkKe MpeayCMaTpUBaeTC MHANBUAYaIbHAsI pab0Ta C OJJapEHHBIMH JIE€TbMU
Y TIOJITOTOBKA 00YYAIOIINXCS K HAYYHBIM KOH(GEPEHLIUAM U IPEIMETHBIM OJIMMITHATAM.

Aodpecam npozpammot

[Iporpamma paccuuTaHa Ha JeTel CPEeIHEro LIKOJLHOTO Bo3pacTa. [laHHBIN Bo3pact
ABJISIETCSl TEPUOJOM OTPOYECTBA, BAKHEWIIME CHeuu(PUUecKue YepThl KOTOPOTro
MPOSIBIIAIOTCA B CTPEMJICHUU K OOIIEHUIO CO CBEPCTHUKAMHU, IMOSIBICHUU B MOBEACHUU
MIPU3HAKOB, CBUIETEIBCTBYIOIIMX O XKEJIAaHWU YTBEPJIUTH CBOIO CAMOCTOSITEIBHOCTD,
HE3aBHCUMOCTb.

CrtpemMieHue oJIPOCTKOB OBJIAJICTh PA3TUYHBIMA YMEHUSIMH CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOW YMEIOCTH, KOMIIETEHTHOCTH ¥ TMOJTHOIICHHOCTH.

JT1oT nepuos XapakTepu3yeTcs CTAHOBJICHHEM n30UpaTETHHOCTH,
1[EJICHANPABICHHOCTH  BOCIPHUATHUS, YCTOWYMBOTO TPOU3BOJBLHOIO BHUMAHHUS U
JOTUYECKON mamsTu. B 3T0 BpeMsi akTuBHO GopMupyercsi abCTpakTHOE, TEOPETUUECKOE
MBIIIJICHUE, YCUJIMBAIOTCS WHAWBUIyaJIbHBIE pa3IMuMsi, CBSI3aHHBIE C pPa3BUTHUEM
CaMOCTOSITEJILHOTO MbINUIEHUA. WaeT CTaHOBJIEHHWE HOBOIO YPOBHS CaMOCO3HAaHUS,
KOTOPBIN BBIPAXKAECTCS B CTPEMJICHUU TOHATH c€0sl, CBOM BO3MOXKHOCTH, CBOE CXOJICTBO C
JIPYTUMH JIETHbMHU U CBOIO HEMOBTOPUMOCT.

[Iporpamma «Xumusi B )KU3HHU YETOBEKa» CO37[aHa C 11eJIbio0 (POpMHUPOBAHUS UHTEpECa K
XUMUH, pacHIUpeHusi Kpyrozopa oOydarommxcsa. OHa OpUEeHTUPOBaHA HAa OOYYArOIIMXCS
13-16 ner, TO ecTb TAaKOTr0 BO3pacTa, Korja pedsraM CTAaHOBUTCS HMHTEPECEH MHP,



KOTOPBIM UX OKPYXKAET U TO, YTO OHU HE MOTYT OOBACHUTD, a CICIMAIbHBIX 3HAHUHU ellle
He xBaraeT. OOyJaroumecs ¢ poxKACHUS OKPYKEHbI Pa3IMYHbIMHA BELIECTBAMU U JOJIKHBI
yMETb 00paiarbcs ¢ HUMU

Bo3spacr nereit, yuactByrouux B nporpamme 13-16 ser.

DopMUPYIOTCS OTHOBO3PACTHBIC UM PA3HOBO3PACTHBIE TPYIIIBI, YHCICHHOCTHIO OT
15 no 20 yenosexk.

HabGop ywammuxcst B TpyIIly OCYLIECTBISETCS Ha OCHOBE CBOOOJHOTO BbIOOpa
JIETBMU M UX POJUTEISIMH (3aKOHHBIMH IMPEICTAaBUTEISIMHE), 0€3 0TOOpa U IpeabsIBICHHS
TpeOOBaHMI K HATMYUIO CTICIIHAIBHBIX 3HAHUN y peOeHKaA.

Cpok peanuzayuu npozpammol u 00vEM y4eOHbIX UaACO8:

[Tporpamma paccuntana Ha 1 rox o0yuenus. 136 gacos, 2 paza B HeJleqo 1o 2 Jaca.
Dopmol 00yueHus:

OOyuenue mO TporpaMMme OCYIIECTBIsAETCS B OYHOM (opMe, HO Takxke
MIPUMEHSIOTCS ¥ JUCTAHIIUOHHBbIE TEXHOJIOTHU O0yUCHHS.

J{UCTAHUMOHHOE 00y4YeHHe MPUMEHSETCS C IEIbI0 WHIWBHUIYaJIbHOTO OOYyYEHUS
yYaluxcsi, TPOMYCTUBIINX 3aHATHS MO OOJIe3HW, WIM JAPYIMM TNpPUYMHAM, a TaKkKe B
YCJIOBHSIX OTPAHUYUTEIIBHBIX MEPOIIPUATHM.

JlucTaHinoHHOEe OO0y4YeHHE OCYIIECTBIACTCS C TPUMEHEHHEM CEpPBHUCOB CETH
HNnrepner:
® 3JICKTPOHHAS MOYTa;
e Cuctema Moodle (MmoxynbHast 00BEKTHO-OpPUEHTUPOBAHHAS JTMHAMUYECKast
ydeOHas cpefa);
e miatrpopma COEPYM;
e cepBuchkl Google: TOKYMEHTHI, Mpe3eHTaIuH, TaOIUIIbI, (POPMBI, CANUTHI;
® Ipyrye MOUCKOBBIE, MH(POPMAIIMOHHBIE U UHTEPAKTUBHBIE CEPBUCHI.

B  mpoumecce  oOyueHMss ~ uCHONb3yeTcsl  Takue QOpPMBI  3aHATHH Kak:
KOMOWHHUPOBAHHOE, IPAKTUYECKOE, Oece/1a, OMBIThI, IKCIIEPUMEHTBI, IKCKYPCHUH.
B nmaHHO mporpamme OTHaeTcs IpeNnoyTeHHe TakuM (opmam, MeTonam
00y4YeHHs, KOTOpbIE:
® CTUMYJIMPYIOT OOYyYarommxcsi K TMOCTOSIHHOMY TMOTOJHEHUIO 3HaHui (Oecensl,
BUKTOPHHBI, OJMMITHA]IBI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOIO MBILIUICHUS, METOJbI, OOECHEeUHUBAIOIINE
dopMupoBaHME MHTEUIEKTyaJbHBIX YMEHUH: aHajiu3, CHUHTE3, CpaBHEHUE,
YCTAQHOBJICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H, a Takke TpaaullOHHbIE
MeTo/bl — Oecesa, HaOMI0IeHUs, OTIBIT, SKCIIEPUMEHT, MPAKTUUYECKHUEe pabOThL;
eo0ecreynBaOT  Pa3BUTHE HCCIENOBATEIbCKMX  HABBHIKOB, yMEHHUH; OCHOB
MPOEKTHOTO MBINUIEHUs oOydaromuxcst (MpOeKTHbIe pabOThl, MPOOIEMHBIH
MOJIXO0J] K U3YYECHHUIO OTACIbHBIX SIBJICHUIA).
Ha 3aHsATHSAX NIPUMEHSIOTCS 310pPOBbecheperaroiiue TeXHOJI0TuM:
® yepeJOBaHWE  PA3IUYHBIX  METOJOB  OOYYEHHS:  CIIOBECHBIM,  HATJISJIHBIM,
ayAMOBU3YaJIbHBINA, MHAMBUIyalbHAs, TPYyIoBas padboTa u ap.;
® OpraHu3alys epepbBOB uepe3 Kaxaple 45 MUHYT C MPOBETPUBAHUEM KaOMHETa,;
e poBeicHHE (PU3KYIBTMUHYTOK.



Pesrcum 3anamuii:

3aHATUS POBOAATCS 2 pa3a B HEAEINIO M0 2 aKaJeMHYECKUX Yaca (2 3aHsATus no 45
MUHYT C 10 MUHYTHBIM [TEPEPHIBOM).

Pexum opraHnusaiiuy 3aHATUN 10 JAaHHOW JOTIOJHUTEIBHON 00111e00pa30BaTeNbHON
porpaMMe ONpeaeNsieTcs KaJleHIapHbBIM y4eOHOM TpaUKOM M COOTBETCTBYET HOPMaM,
yTBepkIeHHbIM «CaHlIuH K yCTpOMCTBY, COEpKaHUIO U OPraHU3alUN peXuMa padOThI
00pa3oBaTeNIbHBIX OpraHU3aluid JIOMOJHUTEIBLHOTO o00pa3oBanus jAetei» (Canllun
2.4.43172 -14).

HEJDb U 3AIAYU TPOT'PAMMBI

Hear mnporpammebi: DopmupoBaHue y oOOyYaromMXCs TIYOOKOTO W YCTOMYMBOIO
WHTEpeca K MUPY BEIIECTB U XMMUYECKHUX IPEBpaIleHU, TPUOOpEeTeHNE HEOOXO0IUMBIX
MPAKTUYECKHUX, UCCIICIOBATEILCKIUX YMEHUN W HABBIKOB JIJISi TIPOBEICHUSI JTAOOPATOPHBIX
paboT, 6e30macHOro OOpAIICHHS C BEIIECTBAMHU B IIOBCEAHEBHON KHU3HHU.

3amauu:

Obpazosamenvhoie:

o yIayONsaTh W pacHIUpsTh 3HAHHS OOYYAIOIIMXCS 0 HEOPTraHWYECKOW u
OPraHUYECKOW XUMUU,

o chopMUpoBaTh YMEHHS HAOIIOJAaTh U OOBSCHITh XMUMHUYECKHE SIBJICHUS,
IPOUCXOISIINE B IPUPO/IE, OBITY;

o pa3BUBaTh yMEHUsS pab0OTaTh ¢ XUMUYECKUMHU MPUOOPAMH, C BEIIECTBAMU,
BBINIOJIHATh HECJIOXKHBbIE XMUMHYECKHE ONBITHI, COONIOAATh MpaBUja TEXHUKU
0e3011aCHOCTH;

o pa3BUBATh MO3HABATEIbHBIE MHTEPECHl U MHTEUIEKTYalbHbIE CIIOCOOHOCTU

B IIponeccc IMpOBCACHHUA XHUMHUUYCCKOI'O OKCICPHMMCHTA, CaMOCTOATCIBbHOCTD
HpI/IO6p€TeHI/I$I 3HAaHUN B COOTBETCTBUHU C BO3HHUKAKOIIMMHU XHU3HCHHBIMU

NOTPEOHOCTIMU;

o paclMpsATh HHTEPEC K XUMHH, CTIOCOOCTBOBATH BHIOOPY yHAIIUMUCS MTyTEH
JTaJbHEUIer0 TMPOJODKEHUS XHMMHYECKOTO WM  €CTECTBEHHO-HAYYHOTO
o0pa3oBaHUs.

Pa3zsusarowue:

o dbopMupoBaTh CHelUaIbHbIe YMEHUS U HaBBIKW PabOThl C XMMHUYECKUMU
BEIIIECTBAMH M MaTepuajiaMd B OBITY M MCIIOJIb30BaTh MOJIYYCHHBIC 3HAHUS Ha
MIPAKTHUKE;

o pa3BUBaTh  TBOPYECKHE CHOCOOHOCTM M  YMEHHS  OOYyYaroIIMXcCs

CaMOCTOATCIIbHO HpI/IO6peTaTB W NPUMCHATDb 3HAHWA HA IMTPAKTHUKC,

o pa3BUBaTh NIO3HABATEIBHBIN UHTEPEC K OKPYKAIOLIEMY MUDY;

o pa3BUBaTh AHAJIMTHYECKHUN CKJIala ymMa, yMEHHE HaOII0AaTh, CPaBHUBATH,
JIeJ1aTh BbIBOJIbI, 00001aTh MOTYYEHHbIE 3HAHUS.
Bocnumamenvnoie:

o BOCIIUTBIBATh  JKOJIOTMUYECKYK0 I'PAMOTHOCTb M XMMHYECKYIO KYJIBTYPY IIpH
00pallleH!H C BEIIECTBaMU;



CrocoOCTBOBATH OPUEHTAINY O0YJAIOIUXCS Ha BEIOOP XMMHUKO- OMOJIOTHIECKOTO

npouIIs.

CopeprkaHue mporpamMmmsl

V4eOHbIN J1aH

Ne | HazBanmue pa3nesa, TeMbl KouunyecTBo 4acoB DopMbI arTecTaluuu,
n/n BCEro | Teopusl | MPAKTHKA | KOHTPOJIs
1. | Beenenue 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBaHUE, MPAKTUKYM
cobeceroBaHME
Temaruueckoe
2. | Tema 1. Bonma 8 4 4 TECTUPOBaHUE, IPAKTUKYM
Tema 2.Yuctble BemiecTBa M [IpakTukym, pelieHue
3. | cMecH B JKM3HU YeJIOBEKa 6 2 4 3a7a4
4. | Tema 3.IloBapeHHass cojib H
caxap 5 3 IIPAKTUKYM
5. | Tema 4. Xumus numum 20 3 17 MIPAaKTUKYM
6. | Tema 5. Cnnuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 MPaKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTukym, Oecena,
CTPOHUTEILCTBO pelieHue  HEeCTaHAAPTHBIX
3a1aqy
9. | Tema 8. Xumus u aBTomo0mp | 4 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 10 2 8 [TpakTHukyMm, Oecena,
YHCTHT ¥ yOnpaer pelieHue  HEeCTaHAAPTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTukym, Oecena,
KOCMETHYECKHE CPENICTBA pCIICHHEe  HECTAHAAPTHBIX
3a1aqy
12. | Tema 11. Xumust — x03511Ka 12 5 7 Pemenue 3amau, co3maHue
JIOMAIITHEH anTeuKu KPOCCBOPJIOB, MPAKTUKYM
13. | Tema 12. Xumusa B MeTUITHHE 32 20 12 [IpakTukym, Oecena,
pelieHne  HeCTaHIapTHBIX
3a1a4
14. | Tema 13. BoinonaHenue 7 2 5 3ammura IIPOEKTOB,
IIPOCKTOB MpE3CHTALUS
Hroro: 144 63 81




Conepxanue y4e0HOr0 IJIaHA MPOTPAMMBI
BBenenue (8 yacon)

Teopus (6 4): O6mme mpaBuiia pabOThl B XUMHUUYECKOM jaboparopuu. TexHuka
0e3onacHocTH Mpu paboTe B XUMHUYECKOH Jlaboparopuu. OkazaHue MepBOM MOMOIIU
Opy HeCYacTHBIX ciydasix. IIpaBuia paboThl ¢ KUCIOTaMH, WIeIOYaMH, JETYYUMHU
BeliecTBaMu. HarpeBaTenbHble TPUOOPHI UM TpaBuia padOThl C HUMHU. XUMHUYECKas
rmocyjia oOmero HazHadeHus. MbITbe M CyIIKa XMMHYECKOW mocyasl. Posib xumnu B
’KU3HU YeJIOBEKa U pa3BUTUHU uesnoBeuyecTBa. O030p BaXKHEUIINX KJIACCOB COCAMHEHMIA,
HCTOJIb3YEMBIX YEJIOBEKOM. XUMHS -TBOPEHHUE NPUPOABI U PYK 4YEIOBEKA. XUMHS
BOKpYTI' HaC. XMMHWUYECKHE BEIIECTBA B [IOBCEAHEBHON KU3HU YEJIOBEKA.

[lpaktuka (24): 1. Ilpmemsr oOpamieHusi ¢ HarpeBaTeIbHBIMU MPUOOpPAMU
(cipTOBKA, MIIMTKA, BOJISHAS OaHs) U XUMUYECKOM MOCY /101 00111ero Ha3HAYeHHSL.
2.CocTaBieHue TaOJIUIL, OTPAKAIOMIMX KIACCU(PHUKALMIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPraHWMYECKUX BEILLECTB, COCTABJIECHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX
IUISl XpaHEHUSL.

Tema 1. Boaa (8 yacoB)

Teopus (4 4): Bona B macita6e manetsl. KpyroBopot Bojsl. [IpupoaHas Boia u €
Pa3HOBUIHOCTHU. XapaKTEPUCTHKA BOJ MO COCTAaBy M CBOMCTBaM. MUHEpaIbHbIE BOJBIL,
UX MECTOPOXKICHHMS, COCTAB, 11eJIEOHbIE CBOMCTBA, IPUMEHEHNE. 3anachl IPECHON BOJBI
Ha 1utanere. [IpecHas Boja M ee 3amachl. DKOJOTUYECKUE MPOOJIEMbI YHUCTOM BO/IBI.
Bona B opranusme uenoBeka. Boga B meaunmHe u (papMakoJOruu. AHOMaUU
buzngeckux cBoMcTB. PacTBopsromnias cnocoOHOCTh BOIbI. [Ipo6ieMbl MTUTHLEBOM BOJIBI.
[Tpocmotp dparmenta prbma BBC «Taiina »kuBoit BOABD».

IIpaktuka (4 4): 1. AHanu3 BoAbI U3 NPUPOJHBIX HUCTOYHHKOB.

2. PactBopstoniee aeiicTBre Boibl. [IpuroroBiienre pacTBOpoB.

3. OuncTtka Boabl. OnpeneneHue )KECTKOCTH BOJIBI U €€ YCTPAHEHUE.
5. MHoro 511 BOJibl B OBOIIAX M ppyKTax?

Tema 2. UucTble BeliecTBa M CMECH B 'KU3HHM 4YejioBeKa (6 yacoB)

Teopus (2 4):

YucTsle BemecTBa JuctumupoBannas Boja, Kucnopoa. Cepedpo, Bonopona, Cuner u
np. Uctunnbie pactBopel. CMecu Mopckas Boga. ['panur. Cranb. PacTtBop xiopupaa
HaTpus 1 uHbekuuid. YyryH. Bozayx. basaner. Crekino. OMynbCHsl «Maciio B BOJE.
PasnoBuagHocTH cMeceii, 00JIacTM KX UCIOJIb30BaHUS B IIOBCEAHEBHOM KU3HU
yenoBeka. ['oMoreHHble U rereporeHHsie cmecu. Cmecu B (hapmakosioruu. [Ipumepst
KUJIKUX, TBEPABIX U razoo0pa3Hbix cMmeceid. OJHOPOIHbIE U HEOAHOPOJIHBIE CMECHU B
obiTy. CBolicTBa cMecell. Pa3nenenue cmeceil. Boienenue BemecTB U3 HEOHOPOAHOM
cMecH, OOpa30BaHHON PACTBOPUMBIMH M HEPACTBOPUMBIMH B BOJIC€ BEIIECTBAMH.
OrcranBanue: BreigeneHne BemeCTB W3 HEOJHOPOJHOM CMeECH, OOpa3oBaHHOMN
HEpPAaCTBOPMMBIMHM B BOJIE BEIIECTBAMHM C PA3JIMYHOM IUIOTHOCTBIO. B nenurTenbHON
BOpOHKE. JlucTwiuisiuus, BbIMapuBaHWe, LEHTpUPYTrUpoBaHUE, Xpomarorpadus,
KpUcCTauIM3alusi U BO3roHKa. [leperoHka wiaM AUCTUIUISIIUS - CHOCOO pa3zeseHus,
OCHOBAaHHBI HAa PA3JIU4YUM B TeMIIepaTypax KHIIEHUS IPYr B JAPYre KOMIIOHEHTOB.
IIpuem paspeneHuss OMHOPOAHBIX CMECEN IYTEM HCIAPEHHUS JIETYYUX JKUIKOCTEH C
MOCHEAYIONIEN KOHJEHcauen ux mnapoB. [Ipumep: mosydeHue IUCTUIUIMPOBAHHOMN




BOoAbl. Perienue 3amay Ha HaXOXKJIEHHE MAacCOBOM M OOBEMHON JOJIM KOMIIOHEHTa
CMECH.

[Ipaktuka (4 4): 1. M3roroBneHue npocrerimux (pUIbTpOB W3 MOAPYUHBIX CPENICTB.
Pa3znenenne HEOAHOPOAHBIX CMECEM.

2. O4nCTKa MEAHOTO KyIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX PUMECEN.

Tema 3. IloBapenHnasi cosib u caxap (54acoB)

Teopus (3 4): Pons moBapeHHOM cojii B OOMEHE BEUIECTB YEJIOBEKA U >KUBOTHBIX.
ConeBoil ©Oanmanc B opraHu3me uenoBeka. [lpuMeHeHue xJyopuaa HaTpus B
XO035IUCTBEHHOM JesiTenbHOCTH yenoBeka. Koraa conb — 5. 3m0ynoTpeOaeHue Coiblo.
Hcnonp30BaHne XJI0pHUa HATPUsS B XMMUYECKOW NPOMBINUIEHHOCTH. Mcnons3oBanue
XJIOpUa HaTpus B nuiue, Meaunuse. [IponsBoactBo noBapeHHoi conu. Caxap U ero
cBoiicTBa. [lone3nslie u BpegHble 4epThl caxapa. HeoObIyHOE MpUMEHEHHE caxapa.

[IpakTuka (24): 1. CBolicTBa pacCTBOPOB MOBAPEHHOM COJIU
2. T'oput nu caxap?

Tema 4. Xumus numm (20 yacos)

Teopus (3u): VI3 yero coctouT mumia. XUMHUUYECKUNA COCTaB MPOAYKTOB IMUTAHUS.
OCHOBHBIE KOMIIOHEHTBHI MUIIU: XUPbI, OCIKU, YIJIEBOJbI, BUTAMHUHbBI, COIH. XUMUS
IPOJYKTOB PACTUTEIBHOTO U JKUBOTHOTO MTPOUCXOKACHUS. DUZNOIOTHS TUIIEBAPEHHUS.
[IponyKThl OBICTPOTO MPHUTOTOBJIEHUS U OCOOEHHOCTH MX Tpou3BoiacTBa. lIporecchl,
MIPOUCXOIAIINE TIPU BapKe, TYIIEHUH U KapeHnu numy. Kak chaenaTte eny He TOJIBKO
BKYCHOW, HO W Tmosie3Hoi? J[00aBKM B MPOAYKTHl MUTaHUA. XUMHYECKUE DPEaKIUU
BHYTpY Hac. XMMHYECKHE MPOLECCHI, MPOUCXOAAIINE NPU XPAaHEHUH U NepepadoTKe
CEJIbCKOXO3SIUCTBEHHOTO ChIphsi. KOHCEpBaHTHI U aHTHOKHUCIUTENH, UX poJib. CIIOCOObI
XUMUYECKOTO aHaJIW3a COCTaBa BEIIECTB B mpoAykrax nuranud. Copep:xkaHue
BUTAaMUHOB U MUHEPAJIbHBIX BEIIECTB B MUILEBBIX MPOAYKTAX.

[IpakTuka (174):
1.Onpenenenne kadectBa Mena. [IpoBepka mena Ha HaJIM4yuMe Kpaxmala, MEIna,
caxaposbl.

2. Onpenenenue ButamuHoB A, C, E B pacTuTeibHOM Mace.

3. OnpeniesiecHue HUTPATOB B MPOTYKTaxX.

4. AHanu3 npoxXJIaIUTENIbHBIX HAIIUTKOB.

5. Onpenenenue coaep>kaHust >KUPOB B CEMEHAX PACTEHUI.

6. KauecTBeHHBIE peaKIUH HA PUCYTCTBUE YTIIEBOJIOB.

7. XUMHAYECKUE OMBITHI C AKEBATEIbHOU PE3UHKOM.

8. OnpeneneHue coAepKaHusl MIOBAPEHHOM COM B MPOAYKTaxX MUTAHUS (MAacio, ChIPHI,
COJIEHBIE TBOPOKHBIC U3/IEIIHA).

Tema 5. Cninuku (8 yacoB)

[Ipaktuka (64): [Tupodopsr. Uctopust nzobperenus cnmuek. Crnuuku [llancens u
VYoxkepa. Crinuku Copua. Cnnuku Upunu. IBenckue cnnuku Jlynacrtpema. KpacHslii u
oenblit pocop. OKUCAUTENHHO - BOCCTAHOBUTENBHBIE MPOLECCHI, MPOTEKAIOIINE MPU
3aKAraHuyd  cnrdkd. OCHOBHBIE BHJbl COBPEMEHHBIX CHU4YEK. JlepeBsHHbIE
(M3roTOBIEHHBIE M3 MATKUX MOPOJ JEpEeBa - OCUHBI, JIMIbI, TOMOJIL, aMEPUKAHCKOU
OeNoi COCHBI U T. M.), KAPTOHHBIE M BOCKOBBIC (MapauHOBBIC - W3TOTOBJICHHBIC U3
XJIOIMYAaTOOYMaKHOTO KIyTa, MponuTaHHoro mnapaduHom). Ilo Meroay 3axuraHus -
TEPOUHbIE (3aKUTAIOUIUECS MPU TPEHUU O CIEHUATBHYIO MOBEPXHOCTh - TEPKY) H
OecTépouHble (3aXUralpIIMecss MpU TPEHUH O J00YI MOBEpXHOCTh). CrnuyedyHoe
npousBoacTBO B Poccun. CtpoeHue, cocTaB M M3roToBieHUEe crnuuek. CrnenuanbHble




cinuku. IlITopmMoBbIe (OXOTHUYBHU) - TOPSIIUE HA BETPY, B CHIPOCTU U MOJ JOXKAEM.
Tepmuyeckue - pazBuBaroLIMe NpU TOPEHUH OOJIEe BHICOKYIO TEMIIEpaTypy U Jaroliue
Py CrOpaHUM TOJOBKU OoJiblliee KOJUYECTBO Teruia. CHUTHaJbHBIE - JNAIONIME MpU
rOpeHuu 1BeTHOE iams. PoTtorpaguueckue - 1arolre MTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucrnosb3zyemyio npu ¢ororpadupoBanuu. Curapasie - CIIUUKU YBEITMYEHHOTO pa3Mepa
st 6osiee MPOJOJKUTEIBHOTO TOPEHMsI MPU PACKYpUBAHUM cuUrapbl. TpyOouHble-
CIOMYKM YBEJIMYEHHOrO0 pasMmepa sl 0Oojee MNpOAOJKUTENBHOTO TOPEHHs TpU
pacKypuBaHUU KypuUTEIbHON TpyOku. KamuHHBIC - OYEHBb JJIMHHBIC CIIUYKH, YTOOBI
3KUTaTh KaMUHBI. ['a30Bble - MEHbIIECH IJIMHBI, YEM KaMHUHHbBIC, YTOOBI 3a)KUTaTh
ra3oBble ropeiyiku. JlekopaTuBHbIE (MTOAAPOYHBIE, KOJUICKIMOHHBIE) - OrpaHUYEHHBIE
BBIITYCKM KOPOOKOB (MHOTNIAa HabOpamu, YyJIOXKCHHBIMH B JIEKOPATUBHYIO KOPOOKY).
[lpaktuka (24): 1. M3ydeHue CBOWCTB pa3lIUYHBIX BHUJOB CHHYEK (OBITOBBIX,
OXOTHUYBHX, TEPMUYECKUX, CHTHATIbHBIX, KAMHUHHBIX, (oTOrpadmaecKkux).

Tema 6. bymara (6 4yacoB)

Teopus (24): OT mepramMeHTa M IIEJIKOBBIX KHHUI 1O Hamux AHei. Llemmrosnosa.
Caszyrolue: KaojguH, KapOOHAT KajbIUsl, MUTMEHTHI. XJIOMYaTOOyMakKHbIE TKaHHU.
Bubl 6ymMaru u ux npakTH4eCKO€ UCIOIb30BaHKE. TEeXHOIOTHUS IPOU3BOJICTBA OyMaru.
CrpykTtypa OyMarm 1OJi MHMKPOCKONIOM BO  (DJIIyOPECUEHTHOM  CBEYEHHH.
[Tonydabpukarsl sl TpoM3BOJCTBAa OyMaru: JpeBecHas Macca WIM IEeJUII0JI03a;
LEJUTI0JIO3a OJAHOJIETHUX PACTEHUM (COJOMBI, TPOCTHHUIBI, KOHOIUIM, pUcCa U JPYTHUX);
MOJIYLEJUIIONI03a; MaKyJaTypa; TpsSOu4Has T[ojyMacca; [JIs CIElHAIbHBIX BHJIOB
Oymaru: acOecT, MIepCTh M JAPyTrUe TEKCTHIIbHBbIE BOJIOKHA. [Ipom3BoacTBO Oymaru:
MPUTOTOBJICHNE OyMaKHOW Macchl (pa3MoJl M CMEIIEHHWE KOMIIOHEHTOB, MPOKJIEHKa,
HAllOJITHEHHE W OKpacka OyMakHOW Macchl); BbIpaOOTka OyMaKHOM Macchl Ha
OyMmarojenarenbHOM MamiHe (pa3daBieHHe BOJION M OYMCTKA MACCHl OT 3arpsi3HCHUM,
OTJIUB, IPECCOBAHUE U CYNIKA, a TAKXKE NEPBUYHAS OTJEIKA); OKOHYATEJIbHAs OT/EJIKa
(KamaHIUpOBaHKE, PE3KA); COPTUPOBKA U YITAKOBKA.

[IpakTuka (4 u): 1. U3ydyenue cBONCTB pa3InYHBIX BUAOB OyMar.

2. Ilony4yenue Oymaru.
Tema 7. Xumust u ctpoutesibeTBo (12 yacos)

Teopus (4 4): CrpoutensHbie pacTBOphl. M3BecTh. Men. Ilecok. beron. I{emeHT.
Uctopus crexna. Kupnuuum. Dappop wu dasHc. JlpeBecuHa — YHHUKaJIbHBIN
CTpOUTENIbHBIN MaTepuai. Jlakokpacounbsie MaTepuanbl. CBOMCTBA 0JIM(bI, MACISTHBIX
Kpacok, sMalieid, pactBoputeneil. [loHsaTne 00 3KOJOTMUECKH YUCTHIX MaTepHhaliax.
Kepamuueckas mnena. 3upmapur. Kampimmr. Conomut. ['pyroOnoku. Cuimkarts
METAIJIOB U BsKyIHe matepuaibl. Koppo3usi ctpoutenbHbix MarepuanioB. [lomumepsl
B CTPOUTENBCTBE. XUMHUYECKUE CBOWCTBA CTPOUTEIIBHBIX MATEPUATIOB XHMHUYECKas
CTOMKOCTh — OTO CBOMCTBO IIOKa3bIBAE€T, HACKOJIBKO MAaTEepHall YCTOMYMB K
BO3JCHUCTBUIO JIPYTMX BEIIECTB: KHUCJOT, IIEJIIOYEH, COoled M ra3oB. Koppo3noHHas
YCTOWYHMBOCTh — CBOWCTBO MaTepualia MPOTHUBOCTOATH BO3ACHUCTBUSIM OKPYKAIOLIECH
cpenpl. Yamie Bcero 3TO OTHOCHTCA K CIIOCOOHOCTM HE MPOMYCKAaTh BIary.
PactBOpuMOCTP — CBOWCTBO, MpU KOTOPOM MaTepuasl HMEET CIOCOOHOCTh
PacTBOPATHCS B PA3IMUHBIX KUJIKOCTSIX. AJIre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3yeT
CIIOCOOHOCTh ~ COCAMHATBCS C  JAPYTHMH  MaTepuajaMd W [OBEPXHOCTSAMH.
Kpucrannuzanus — xapakTepucTHKa, IIPU KOTOPOM MaTepral MOKET B COCTOSIHUY Tapa,
pacTBOpa WJIM paciuiaBa oOpa3oBbIBATH KpHUCTALIbl. Buabl 3arps3HeHuil (MbLIEBBIE,




paguanmoHHbIe, OMOJIOTUYECKHE, IITYMOBEIE), 3HAYEHNE KUBBIX OPTAaHU3MOB B JJOMaX H
KBapTHpaXx.

[lpaktuka (84): 1. OmnpezneneHre OTHOCUTEIBHOW 3amlbLICHHOCTH BO3AyXa B
MOMEIICHHH.

2. Pemienue 3a1a4 ¢ HKOJIOTHYECKUM COJICPKAHUEM.
Tema 8. Xumusi u aBToMmo0mIb (4 yaca)

Teopust  (24): Marepuanbl, KOTOpblE€ MCHOJB3YIOTCS  JJii  M3TOTOBJICHUSA
apromMoOusiel. 3ampaBoyHbIE KUAKOCTH (TOIUIMBO, Macia, CMa3KH, OXJaXIaoIlue
KUAKOCTH), PE3UHbI - IIUHBI M PE3UHOTEXHUYECKUE W3JENUs; IUIaCTMACChl;
OTJICTIOYHOACKOPATUBHBIC MaTepuaibl (OOMBKA, JJAKM U KPACKH, aHTHUKOPPO3UOHHBIC
MOKPBITUSA U T. I1.); KJIE€U, TEPMETUKHU. IDJIEKTPOIUT — 3TO YTO-TO 3HAKOMOE. beH3uH,
KEPOCHUH U JIPyTHE «- WHBI XUMHUYECKHUE MPOIIECCHI, TPOUCXOSININE TPU IKCIUTyaTalluu
aBTOMOOMJISL. DKOJIOTHSI 1 aBTOMOOUITb.

[Ipaktuka (24): 1. beH3uH U KEpOCUH KaK pacTBOpUTENN. OMNBITH O 03HAKOMIIEHHUIO
C PaCTBOPSIONINM JCHCTBHEM HEPTETPOIYKTOB, KaK U MPEABITYIINNA, TIOXO BHUIHBI C
JEMOHCTPALIMOHHOTO CTOJIa, TMO3TOMY MX JIyYllle BCEro CTaBUTh B KauyecTBE
nabopatopHoi paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCUHOM M BOJIOM HAJUBAIOT I10
0,5 mMJ1 pacTUTEIBLHOrO Macia U B30anThIBatOT. Macio pacTBopsieTcs B yIiieBOJ0OpOax.
OTMeUarT JIy4IIyl0 pacTBOPUMOCTh B OeH3uHe. 0) B HeOomblue CTakaHYMKU WU
(dbapdopoBbIe YALIKU C TEMH K€ KUIKOCTIMU MOMEIIAIOT KYCOUYKH TKaHU C MSTHAMU
KUpa ¥ MePEMENTUBAIOT UX CTEKIITHHOMN Majioukoi 2-3 MuH. [lociie BRICHIXaHHS TKaHM,
MTOMEIICHHBIC B OEH3WH U KEPOCHH, OKA3bIBAIOTCS] OUUIIICHHBIMU OT JKHpA.

2. Topenne BbICHIMX YIJIEBOAOPOJOB. a) CMauyMBAIOT MOJOCKU (DUIBTPOBATBHON
OyMaru B O€H3WHE, KEPOCHHE, Ma3yTe U TOJDKUTAIOT nX. BemecTBa ropat cBETAIUMCS
iaMeHeM. Bpiciiue yriieBogoposl pU ropeHrH 00pasyloT konoThk. 0) Ha xene3nbie
IIACTUHKU WK (PaphopoBble KPBIIIKA HAJUBAIOT [0 HECKOJIbKY Kamnesib O€H3HHA,
KepOCHHA M CMa304YHOT'0 Maciia Wik Ma3yTa | MojpKUraroT. HabmogaroT To ke sBICHHE.
OOpamaoT BHUMaHUE Ha JIETKYIO BOCIJIAMEHSEMOCTh OCH3WHA M Ha CPABHUTEIHHO
TPYAHYIO CTOPAEMOCTh Ma3zyTa. B) B xkene3nyro uinu GappopoByro JIOKEUKY MOMEIIAIOT
HEOOJIBIION Kycouek MmapaduHa W HarpeBaloT €ro B IuiamMeHu Topenku. [lapadun
MJIaBUTCS, @ 3aTE€M TOPUT, 00pa3ysi KOMOTb.

3. OuncTtka OeH3MHA U KepocuHa. BeH3WH M KEpOCHH MOCJE 3aBOJICKOW MEPEroHKU
comepkaT TPUMECH Ha()TEHOBBIX KHCIOT W JPYTUX BEIIECTB, OCIOKHSIOIMIMX HX
npuMeHeHrne. HeounimeHHbI KepOoCHH, HAlpuUMep, IUIOXO MOAHUMAETCS MO0 (DUTHITIO
JaMmIbl, ¢1abo TOpUT U ObICTpo oOpaszyeT Harap. HeouuleHHBIE MPOIYKTHI MOYKHO
y3HaTh MO TPSI3HOMY BUIY W MaJod Mpo3padyHOCTH. OYHCTKY MPOU3BOAST OOBIYHO,
oOpabaTbiBasi HE(TENPOMYKTHI CIIeEpBa KOHIICHTPUPOBAHHOM KHUCIOTOW, a 3aTeM
nienoybio. HanuBaroT B OOJBIIYIO JETUTENbHYIO BOPOHKY 15—20 MJT HEOUYHIIIEHHOTO
KepOCHMHA U TPHUOABISIIOT 2-3 MJ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHI. BOpOHKY
3aKpBIBAIOT MPOOKOW U CMECh BCTPSAXUBaOT 0KoJio 10 mMuH. [Ipu 3TOM BOpOHKY nepkar
MpOOKOW BHU3 M BPEMsI OT BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BHITYCTUTh BBEPX Maphl
netyuyux BewecTs. [locae 3Toro cmMecu JarT paccaouThCsl, HA YTO TaKXKe MOTpedyeTcs
MuHYT 10 unu naxke O0JbIe, U MEIJICHHO CITYCKAlOT HWXKHUM CIION KUCIIOTO T'yJIpOHA.
OcTtaBmmiics B BOPOHKE KEPOCHH IMPOMBIBAIOT TOJOOHBIM K€ CHOCOOOM BOJOW B
TeueHue |—2 MuH. BOJHBIA CIIOW CIIyCKamT, a KEPOCHH NpPOMBIBAOT 5— 10-
MPOLICHTHBIM pacTBOpoM Iuenouu. [locie cinvBaHuUs IIETOYHOTO CJOSI OTMBIBAIOT OT
KepOCHHA BOJIOW OCTATKH Iesioun (mpobda ¢peHondraenHoM). Y OSKIaI0TCS B TOM, YTO




OUYHUIICHHBIA KEPOCUH OKa3bIBAETCS OoJiee MPO3payHbIM, JTy4Ullle TOPUT U UMEET APYTrou
3amax. Ha nucTtku QuibTpoBanpHOM Oymard TMOMEIMIAIOT Kaluld HMCXOJHOTO U
OUYHILIEHHOT0 KepocuHa. OUUIIEHHBIN KEPOCHH HUCIIAPSETCSA MOJHOCTHIO, HEOUHIIICHHBIN
OCTaBJISIET MOCJE ceOs MATHO PUMECEH.

Tema 9. Xumust crupaer, unctut u youpaer (10uacos)

Teopust (24): Mpuia. CoctaB, cTpoeHue, mnojgyudeHue. CHHTETHUYECKHE MOIOIINE
CpPEACTBa M IMOBEPXHOCTHO - aKTHBHbIE BeniecTtBa. OcHOBHbIE KOMMIOHEHTHI CMC:
NOBEpPXHOCTHO-akTHBHBIE BemiecTBa ([IAB); BcmomoraTenbHbie BEIECTBA: HIEIOYHBIC
COJIM - KapOOHAT W CHUJIMKAT HATpHsl, HEUTpabHbIE CONU - cyibdaT u ¢ocdar HaTpus;
KapOOKCUMETUJIIICIUIIONO3HAS, OJUBUHUWINUPPOIUAOH, XUMUYECKHUE OTOeIMBATENIU
(mepconun); XuUMHUYecKHe OTOenuBaTeNud  (MEPEKUCh  BOAOPOJA);  (U3HYECKUE
(omTmueckue) oTOenuBaTeNd - (IyOpPECHUPYIOIINE COETUHEHHs; aAcopOLUOHHbIE
Kpacutenu (yJabTpaMapWH, WHIUIO, CHUHTETUYECKHUE OpPraHUYECKUE IUIMEHTHI);
O0uomo6aBku - (QepMeHTHl (JUMa3bl, MPOTEa3bl W [Ip.); OTAYIIKH;, AHTHUCTATHUKH.
CpenctBa OBITOBOM XMMHUHM - XMMHYECKHE CPEJCTBA MO yXOAY 3a COOCTBEHHOCTHIO:
OJIeKI0M, TOMeIleHusIMU, aBToMoOmwIAMH. K cpencrBaM OBITOBOM XHMHHM OTHOCSAT
NE3UH(QUIMPYIOLIME CPEACTBa, pENeuieHThl U mp. cpeactBa. CpencrBa ObITOBOU
XUMUU, IPUMEHSIEMBIE JIJIs1 BBIBEACHUS MSTEH.

[IpakTuka (84):1. Onpenenenne pH - cpeapl B MbUIaX U IIAMITYHSIX.

2. IlpurotoBneHue Mblila U3 CBEYKU U CTUPAIILHOM COJBI.

3. BriBenenue nsteH ¢ Tkanu. Mbuia. CoctaB, CTpOEHUE, OTyUYEHUE.
4. CpaBHEHUE CBOMCTB MbLIIa CO CBOMCTBAMU CTUPAIBHBIX IOPOILIKOB.
Tema 10. XumMus u kocMeTHYeCKHe cpeacTBa (6 yacoB)

Teopusi(24): Kocmernueckue Mmoromue cpencrsa. Kpemsl. [lenHoMoromiue cpenctaa.
OnonackuBarenu U KoHAUIMOHEPHI. ['enn. CocTaB U CBOKCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTHEHbI; TPAMOTHBIN BBIOOP CPEACTB TMTUEHBI; TIOJIE3HbIE COBETHI 110
YXOJy 3a KOJKEH, BOJIOCAMH U MOJIOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENAPATOB
TUTHEHUYECKOM, JJe4eOHOM U IeKOPAaTUBHON KOCMETUKH, TPAMOTHOE UX MCIOJb30BaHHE.
XHAMHUYECKHE MPOLIECCHI, JEKAITUE B OCHOBE yXO0/1a 3@ BOJIOCAMU, UX 3aBUBKH, YKIIAJIKH,
OKpacKH; IPaBUWIbHBIN YXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOJIb30BaHUE MTPENAPATOB IS
OKpPacKH U YKJIaJK{ BOJIOC, ODUEHTUPOBAHUE B UX MHOT000pa3uu. Jle3010paHThl U
O30HOBBIN «IIIUT» TUIaHETHI. JlyIIicThie BelecTBa B mapproMepuu, KOCMETUKH, MOIOLTUX
cpenctBax. Ddupnsie macia. Coctas. Cioxubie 3gupbl. CocTaB, CTpoeHUE, TOTyUYCHHE.

[Tpaktuka(4y4): 1. U3yyeHue coctaBa 1€KOPATUBHON KOCMETUKH 110 STUKETKaM.
2. Onpenenenue pH - cpenbl B MbUTaX U MIAMITYHSIX.
3. U3Bnevyenue 3(pUpHBIX Macel U3 pacTUTENIbLHOTO MaTepuaina. [lepeunas msta, eaoBoe
MacJo.
4. [lonydeHue clI0xKHBIX 3(PUPOB U3 OPTaHUYECKUX COENMHEHUHN. DTHUIMETaHaT (3amax
poma). M300yTunaTanat (GpyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika gomamiHeit anreuku (124acos)

Teopus (549): JlekapcTBeHHBIE TpenapaThl, UX BUAbI U Ha3HaueHUE. Kaxkaoe ekapcTBo
— XMMHYECKUU peakTuB. MHororpanusiii moxn. Ilouemy Honm Hamo aepkaTe B IUIOTHO
3aKyMOPEHHOM CKIISTHKE. «3eJIEHKa» U pacTBOp OpUIIMaHTOBOrO 3ei1€Horo. HeoObuHble
CBOMCTBA OOBIYHOM 3€JIEHKH. AKTHUBUPOBAHHBIM yroiab. JlekapcTBa OT MPOCTYBI.
Butamunsl CaMofenbHbIE JeKapcTBa. ACIIUPUH WIN ALETUICAIUIUIOBAS KUCIOTA U €r0
cBoiicTBa. UTO mose3Hee: acOUpUH WU yrcapuH, HypodeH mwiu uldynpoden? I[lepekucs




Bojopoaa u ruaporneputT. CpoiictBa mnepekucu Boaopona. Ilepmanranar kamnws,
MapraHiOBOKHUCIBIM Kalui, OH JK€ — «MapraHioBka». HeoObruHble cBOHCTBa
MaprasmnoBku. Kakyro OnacHOCTP MOXKET NpPEICTaBisATh MapraHuoBka. HyxHa mu B
JoMalIHel anTteuke OopHas kucinorta. Crapble JeKkapcTBa, KaKk C HUMHM IIOCTYIHTb.
Bomnpocet k cemunapam: 1. Ilepmanranat kamusi. Mctopus OTKpbITHS. PuU3MYECKHE
ceorcTBa. OkuciauTenbHble cBOWcTBa. lIpaBuna XpaHeHHs nepmaHaraHara Kaiaus. 2.
[IpumeneHne pacTBOopa IEepMaHraHaTa Kajausi B ObITy, B MeauuuHe. Mepbl NepBOM
IIOMOIIM TIPU OTPABICHUU KOHIICHTPUPOBAHHBIM PAacCTBOPOM II€pMAHraHaTa Kaiaus. 3.
PactBop OpmmantoBoro 3esneHoro. Ilepokcua Bogopona, HCTOpUSL  OTKPBITHUS.
Ileprugpons.  dusnyeckue, XuUMHUYECKHE CBOWCTBA. [IpumeHeHne B MeaMIUHE:
KPOBOOCTAHABJIMBAIOILIEE U IC3UHPUIMPYIOIIEE CPENICTBO.

[Ipaktuka (7 4): 1. [lomydenne ogodopma.
2. JleiicTBHE KUCIIOT HAa OpUIUIMAHTOBBIN 3€JICHBIN.
3. lllenouHOE paciieieHne JEBOMULETHUHA.
4. KayecTBeHHas peaklys Ha IEPOKCU] BOJOPOIA.
5. OnpenenieHne BUTAMUHOB B IIPENapaTax MOJUBUTAMHUHOB.
Tema 12. Xumus B MeaunuHe (32 yaca)

Teopus (204): IlepBple marm xumuu B MeauuuHe. [lonstue o Qapmakonoruu,
MATPOXUMUM, XUMHOTepanuu. llapamenbc — OCHOBOIIOJIOKHUK MEIMIIMHCKONM XHMMH.

KnaBmuit TI'amen — d¢apmakonor. Il. Dpaux — OCHOBOIOJOXHUK XUMHOTEPAITHH.
[Ipodeccun: xumMuk, OMOXUMHUK, (hapMalleBT, JJaOOPaHT.
JlexapcTBeHHBIE BEIIECTBA. Knaccudukarnum JICKapCTBEHHBIX BEIIECTB:

dapmakonorndyeckas, xumudeckas. CpIpb€ A MOMyYEHUS  HEOPTaHWMYECKUX,
OpraHUYECKUX JICKAPCTBEHHBIX BeliecTB. DOPMBI JIEKApCTBEHHBIX MPENapaToB: TaOJIETKH,
Ipake, CB€YH, IMYJIbCUU, CyCIIEH3UH, HACTOMKHU U JIp.

[paktuka(124): 1. O3nakomiieHne ¢ hopMamMu JIEKapCTBEHHBIX MTPETapaToB.
2. 3HaKOMCTBO ¢ 00pa3lamMH JIEKAPCTBEHHBIX CPEJICTB U ONBITHI C HUMH.
3. DKCKypcusi B MEAMYHKT.
Campbie npocCThIE U3 JIEKAPCTB
ITepmanranar kanus. Hctopusi oTkpbiTHs. Duzmdeckue CcBOWCTBA. OKHUCIUTEIbHBIC
cBoiicTBa. [IpuMeHeHre pacTBOPOB MEepMaHraHatra Kajius B ObITY, B MeauliuHe. [IpaBuia
XpaHeHusa. Mepbl MepBOM MOMOIIM MPU OTPABICHUM KOHLUEHTPUPOBAHHBIM PAaCTBOPOM
TepMaHraHara Kajusl.
Ilepokcua Bomopoma, WCTOpus OTKpbITUA. Ilepruaponb. DusnMdeckue, XUMHUECKUE
cBoiicTBa. [IpuMeHeHre B MeAWIIMHE: KPOBOOCTAHABIMBAIOIIECEC M JE3MH(PUIIUPYIOIICE
CPEACTBO.
Won: uctopusi OTKpHITUS, CTPOEHUE, PUBNUECKUE U XUMUYECKHUE CBOICTBA, MPUMEHEHHE.
bopnast kucnora, OOpPHBIM CHUPT, AHTUCENTUYECKAs] AKTHUBHOCTh. MOU3HOIOTHYECKHMA
pacTBop.
Jlsnuc. Hamateipubiii criupT. ['ekcarmapar xmopuaa kanbius. [enraruapar cynbdata
[UHKA.
AKTUBHUPOBAHHBIN YTOJb.
[Ipaktuxka 1. [IpuroroBiieHHE pacTBOpa XJIOPUIA KaJIbLHs C 3aJaHHOW MacCOBOM JOJIEH.
2. «Kugxkuii xameneon». PasznoxeHue mnepokcuaa Bojgopoaa. H202 — oxkuciauTens,
BOCCTaHOBUTENb. PacTBopeHume wuoma B BojAe, B cnupre. Pacno3HaBaHue HOIHMIIOB.
OO6ecuBeurBaHNE pacTBOpA NMEpPMaHTaHaTa KaJlis aKTHBUPOBAHHBIM YTJIEM.




Anosuteie BemecTBa SAnpl. Knmaccudukammsi sS70BUTHIX BEIIECTB. YTapHBIN Tas:
npu3Haku otpabiieHus. OkazaHue nepBoil momoiu. PTyTb. TOKCHYHOCTH MApOB PTYTH.
Conmu pryTu: KOJOMENb, CyJleMa, INpUMEHEHHWEe B wmeauuuHe. Mpimbsik. CBuHEL.
CoenuHenusi xpoma. TOKCMYHOCTh OpraHUYECKuX pactBoputeneil. [IpaBuna xpaneHus
SJ10B B OBITY. Mephl epBOM MOMOIIU MPU OTPaBICHUH.

Xumuss W MeaunuHa. buoreHHele »jeMeHThl W UX coeauHeHus OOmwmit 0030p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopoxa. Kucnopon. A3or.
Cepa. ®ocdop. buonorumyeckas pojib HEKOTOPHIX HEMETAIOB, HE OTHOCSIIMXCA K
opranoreHam @rop. Xiop. bpowm. Hop. Kpemuuii. CeneH. buomormyecku BaxHbIC
HEOpraHnyeckue coequHenus HemetaoB. Kucmopos. O3o0H. Boga. MuHepaibHble BOJBI.
[lepokcun Bomopona. depMEHTAaTUBHBIE CPEACTBA 3aIIUTHI opraHu3ma. CepoBOIOpOA.
Avmvuak. Ilukn moueBmHOOOpa3zoBaHusa. MoHookcua aszora. Hwutpartel, HUTPHUTEHIL.
VYrnekucnpii  ra3.  Monookcus — yraepoga.  bydepHbie  cucteMbl  opraHu3ma.
['uppokapbonatHast Oydepnas cucrema. DocdatHas Oydepnas cucrema. MexaHusm
OydepHoro neiicTBus cuctembl. B3amMOCBSI3b KPYrOBOPOTOB OHMOTEHHBIX JJIEMEHTOB.
buoneoprannueckas xumMus u MeaunuMHa HeopraHudeckyro OHOXMMHUIO MOKHO
paccMaTpuBaTh Kak MPWIOKEHUE MPUHIIMIIOB KOOPJAMHAIMOHHOM XMMHUHU METAUIOB K
OuosornyeckuMm mpobiemMaM. Metaibl B OpraHu3Me 4esoBeka buonoruueckas poiib
«MeTasuioB xu3HU» O01mMit 0630p poau s-metawioB. Hatpuit. Kanumit. Marauii. Kansiui.
JlaHHBIE METAJIJIBI PACCMAaTPUBAKOTCS COTJIACHO ILJIAHA:

1. Conepxxanue B 3eMHOHN Kope. BakHelmme npupoIHbIE COEAUHEHNS.

2. Copnepxxanve u GOpMbI CYIIECTBOBAHUS B KMBBIX OpraHu3Max. buosjorudeckas posib.
3. IlpumeHeHre MeTallila v €ro COeIMHEHUN B MEIUIUHE.

4. TOKCMYHOCTH METaJIa U €ro COSAUHECHUM. )

O6mmit 0630p pomm d-meramnoB. Kenezo. Mapranen. KobGamer. Menp. 1uHK.
MomuGpeH.

JlaHHBIE METAJIJIBI pACCMATPUBAIOTCS COTJIACHO ILJIaHA:

1 Coneprxanue B 3eMHOU KOpe.

2. BaxkHeumme npupoHbIE COEAUHEHNS.

3. Coneprxanue u (OpMBbI CYILIECTBOBAHUS B )KMBBIX OpraHu3Max. buojgoruueckas poib.

4. [IpumMeHeHnEe METAIUIA U €T0 COCIMHEHU B MEULIUHE.

@U3HOJIOTUYECKAST U MATOJIOTMYECKAS] POJIb HEKOTOPBIX JJIEMEHTOB B OPraHM3ME. S-
OnemeHThl. d-DnemenTsl. KoMiuiekcHble (KOOpAMHALMOHHBIE) COEIWHEHMS Pa3IMYHBIX
AJIEMEHTOB B OpraHU3Me. OJEMEHThI, OOJIE3HH, JIEKAPCTBA. BHOJOTMYECKH aKTUBHbBIC
MOJIEKYJIBL.

Bona. AMuHOKHCIOTHI. AckopOuHOBas kuciora. OpTOMOJIEKYJsipHas MEIUIIUHA.
buonornueckn akTUBHBIE OJIUTOMEPHI buojornuyeckas posib HEKOTOPBIX METAIIOB, HE
OTHOCAIIUXCS K «MeTaiiaM xu3Hu». Anmtomunuii. Cepe6po. bapuit. Pryts. CBuHel.

[Ipaktuka.  Temamuueckas BUKmopuHa « Xumus u MEOUYUHAy.

du3nueckass XUMUS 1 MEIULINHA.
®uU3nO0N0T — 3TO PUBMKOXUMHUK, UMEIOIIUH IeJI0 C SIBICHUSIMU )KHUBOT0 opranusma. .M.
CeuenoB JXuBble OpraHM3Mbl MOTYT CYIIECTBOBATH JIUIIbL OJ1arojaps ux 3aMevaTesIbHOM
CITOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XUMUUYECKUE PEAKIIUU U TEM CAMbIM
ITOJABIIATh CTPEMIIEHUE K JOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecui. 1.B. bepe3un
XuMudeckasi TEpMOJIMHAMUKA U )KUBbIE OpraHu3Mbl TepMoMHAMUKaA U OPTaHU3MBI.
XumMuueckas 1 OMOXUMUYECKass KHHETHKA U KaTtainu3. @epMeHThI — OMOJIOTHYECKHE
KaTan3aTophl. 3HAYCHHUE PACTBOPOB JJIsl OMOJIOTUY U MEAUITMHBL. KucioTHO-1menounoe



paBHOBecHe U OydepHble cUCTeMbI OpraHn3Ma. AMUHOKUCIOTHBIE OyepHbIE CHCTEMBI.
benkoBbie OydepHbie cucTembl. MI3MeHeHne KUCIOTHO-IIEJIOYHOTO PABHOBECHUS TIPH
pa3NUYHBIX 3200JICBAHUSX.

MeauuMHCKHEe MATEePUAJIbI

Heoprannueckue MeIUMUMHCKUE Martepuaibl. Meraibl. YTJIEpOAHBIE MATEPHUAIIBI.
MexaHu3Mbl B3aUMOJIEUCTBUSI MEAUIIMHCKUX MAaT€PUAIOB C OMOJIOTHYECKUMU CUCTEMAMH.
B3auMopeiicTBus: Marepuan — KpoBb, MaTEpUAl — TKaHb, MaTEpUaJl — KJIETKA, MaTeprai —
OHOIOIUMEDHI.

HckyccTBeHHBIE OpraHsl. AnmapaTtsl «HCKYCCTBEHHOE CepLe-JIerKoe»,
«HMCKYCCTBEHHAs MOYKa». MICKyCCTBEHHOE CEpJILE YEIOBEKA ¢ AaBTOHOMHBIM MCTOYHUKOM
MATAHMUS.

Bompockl K cemuHapam: 1. Mox: HMCTOpHSL OTKpHITHS, CTpoeHHe, (H3MUecKHe |
XUMUYECKUE CBOMCTBA, TPUMEHEHUE.

2. bopHas kucnora, O0pHBIN CIIUPT, AHTUCENITHYECKAs! aKTUBHOCTb.

3.®uznonornyeckuii pactop. Jissmuc. HamaTteipHblil ciupr.

4. ®OypauuiauH. AKTUBUPOBAHHBIM yrojib. ['opunyHukH, miacTelpu. VX mnpumeHeHwue,
CBOMCTBA, CIOCOOBI XpaHEHHUS.

5. Acniupun. [Ipumenenue, papMakoIoruueckoe JeHCTBUE HA OPTaHU3M.

6. AHTUONOTUKH, Ki1accudukanus. JucoakTpuos.

7.ApoMaTHYECKHE MAClIa U UX JECUCTBUE HA OPTaHU3M. ApoMaTreparus.

8. AcriupuH, pu3NUECKHe CBOMCTBA, UCTOPHS MOJTyUCHHUS.

9. AHTUOMOTHKHU, UCTOPUS OTKPBITHSL.

10. Knaccuduxanus s10BUTHIX BEILIECTB.

11. YrapHslii ra3: npusHaku otpasieHus. Oka3aHHue IEPBOM TOMOIIH.

12. Prytb. TokcuunocTh mapoB pryTtu. Cosin PTYTH: KaJOMEIb, CyJeMa, IPUMEHEHHUE B
MenunuHe. Mpibsk. CBuHen. CoeIMHEHHs XpoMa.

IIpakTuka 1. MccnenoBanue JIEeKapCTBEHHBIX MTPENAPATOB.

2. JenoBas urpa «Cnacure 0osibHOTO». JlemoBasi urpa CONMPOBOXKIAETCS MPOBENECHHUEM
KAUeCTBEHHOI0 aHaJlu3a pPACTBOpPAa KOHKPETHOI'O BEIIECTBA XHMHUYECKUMHU METOJIAMH.
(BemectBa: Tmocynbdar HaTpus, HOBOKAaWH, JIAKTaT Kajiblus, D-TIIOKO03a, MEIHBIH
Kynopoc, OpomMu Kanus, CyiabhaT Maruus).

3. UccnenoBanue TOKCUMYHOCTH OBITOBBIX BemiecTB. OCTOPOXHO, nuuieBble nodaBku! Mx
JNEUCTBUE HA OPTAHU3M.

4. Pemienue 3a1a4 1o o01Ie XMMUU ¢ METUKO-OMOJIOTUYECKON HAMTPaBICHHOCTHIO.

5. KoHkypc (KOJIMYECTBEHHbIN) Unciia pelleHHbIX 3a1a4d. CocTaBieHne cOOPHUKOB 3a/1a4
yyamuxcs no teme (¢ pemeHusiMu). CocTaBlieHHE TBOPYECKHUX PACUETHBIX 33Jad IO
Pa3JIMYHBIM TEMAaM.

Tema 13. BoinosiHeHne npoeKkToB (7 4acoB)

Teopus (24): Ilonsartue mnpoekTa. TUIBI MPOEKTOB, OCHOBHBIE 3Talbl BBIITOJIHEHHUS
npoekTta. Kpurepuu oneHrnBaHUS BBINOTHEHUS M 3aIUTHI MPOEeKTOB. Co3/1aHKe MPOEKTa
OCYUIIECTBJISIETCS MO cleAyromuM 3tanam: — Onpenenenue npodiemMbl; — AKTyanu3anus
TeM; — Bb1i0op oO0bekTa usyuenus; — [loctanoBka nenu u 3aaay; — [logbop martepuana; —
Bribop wmetonoB wuccienoBanusi; — IIpoBeneHue 53KcnepUMEHTAIbLHOM paboOThI; —
Odopmiienne paboThl; — 3alUTa MPOEKTA, MPEJICTABIICHNE PE3YIIHTATOB.

[Ipaktuka(54): BeInogHEHWE TPOEKTOB €  HUCIOJIb30BAHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHUM. 3aluTa MPOEKTOB.




IHNIAHUPYEMBIE PE3YJIBTATBI
Juunocmmuoie pezynomamai:

chOpPMUPOBAHHOCTH ~MOTHUBAaLIMM K OOYYEHHIO W
1[eJICHANIPABIICHHOM MMO3HABATEIbHOM €S TEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHUIO;

CITIOCOOHOCTh K CaMOCTOSTENIbHOM, MCCIIeI0BATEIbCKON, MH()OPMAIIMOHHO-
MMO3HABATEIbHOM, AHAIIMTUYECKOM JeSITEIbHOCTH;

chOPMHPOBAHHOCTh, HABBIKOB  COTPYAHUYECTBA CO CBEPCTHUKAMH
Y B3pPOCJIBIMH.

Memanpeomemmnbwie pe3ynrvmamal:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O B3aWMOCBS3W M B3aUMOJCHCTBUU
€CTECTBEHHBIX HAYK;

c(OPMUPOBAHHOCTh YMEHUH CaMOCTOATENbHO OMNpEAeNiiaTh ILeld U
COCTaBJIATh IUIAHBl JICSITEJIBHOCTH; CaMOCTOATENIBHO OCYIIECTBIATh U
KOPPEKTUPOBATh JESITEIbHOCTD;

BIIQJICHUEC HAaBBIKAMU TMOJYyYECHUS HEoO0XoaumMol wuHdOpMalu, YMEHUE
KPUTUYECKH €€ OIICHWBaTh M 00palaThiBaTh, YCIICIIHAS OPHCHTAIUS B
Pa3IMYHBIX UICTOYHUKAX WH(OPMAITUH;

YMEHHUE HCIOIb30BaTh CPEJCTBA NMHPOPMAIUOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

YMEHHE aHaJM3UPOBaTh, OLEHMWBAaTh, IIPOBEPATh HA JIOCTOBEPHOCTH
n00001aTh HAYYHYIO HH(POPMAIIHIO;

BIAJICHUE HABBIKAMH TIO3HABAaTEIBHOW pedieKCMu W TpEe3eHTallun
Pe3ynbTaTOBCOOCTBEHHBIX MCCIIEIOBAHUM.

Ilpeomemmnsvie pesynomampl: T1IOCIE 3aBepuieHUs OOydYeHHsS] 10 TpOrpaMme
oOyuaronuecs: OyayT 3HaTh:

— COCTaB, CBOICTBa, 00JaCTH MPUMEHEHUs HanboJiee paclpoCTPaHEHHBIX BEIECTB U
MaTepuajoB MU YyMETh MPUMEHATh UX [0 HA3HAYCHHIO, COOMOast MpaBHiIa
0e30macHOro 00OpaIIeHns ¢ HUMU;

— POJIb XUMHUYECKUX JIEMEHTOB U UX COCTUHEHUH B )KU3HEEATEIBHOCTH OPraHnu3Ma;
— BayKHEHIINE XUMHUECKUE MTPEBPALICHHS], JIEKAI[E B OCHOBE METa0OIU3MA;

— HEKOTOpbIE HEOPTraHNMUECKHUE U OPraHUYECKUE BEIIECTBA, IPUMEHSIEMbIE B
MEAUIINHE.

[Tocne 3aBepiienus: 00ydeHus 1Mo mporpamme o0ydaromuecs: OyayT yMeTh:

— COCTaBJIATh CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX DJIEMEHTOB B MPUPOJIE,
000CHOBBIBATh POJIb KAKIOTO B COXpPAaHEHUH MPUPOTHOTO PAaBHOBECHS,
aHAJIM3UPOBATh MPUYUHBI M TTOCJIEICTBHUS €T0 HAPYIICHUS;

— MPOBOAUTHh XUMUYECKHUI SKCTIEPUMEHT 10 OOHAPYKEHUIO KATHOHOB M aHUOHOB B
pacTBopax;

—co0oaaTh NpaBuiia 6€30MaCHOCTH NPU OOPAIIEHUU C JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEJICTBAMU OBITOBOM XUMUU;

—COCTAaBJIATh OTUET O IPOAEIIAHHOM SKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA M0 HA3HAYEHUIO;



—peuiaTtsb 3aga4un pa3anHoﬁ CTCIICHU CJIO0XHOCTH: KaK THITOBBIC, TaAK 1 KOMIIJICKCHBIC,
—pa3BuUBaATb CO6CTB€HHy}O WHUIOMWATHUBY U IIO3HABATCIIbHYIO AKTUBHOCTDL IIPpU
PEUICHUH pa3JIMYHBIX BOIIPOCOB U HpO6JICM B XUMMHU.

PA3BJAEJ 2. OPTAHU3ALIMOHHO - INIEJATOI'MYECKHUE YCJ/IOBUA
PEAJIN3ALIMU TPOTPAMMBbI

KAJIEHJIAPHBIN YYEBHBIN 'PA®UK

No
W OcCHOBHBIE XapaKTEPUCTUKHA 00Pa30BaATEILHOTO MpoIiecca
1. | KoanuecTBo yueOHBIX HElETh 34
2. B IIEPBOM IOJYTOJINUU 16
3. BO BTOPOM MOJIYTOAUHU 18
Hayano yueOHoro roja (mianupyemas aata Hayana
4, Y Aa (IiaHupyeMas 4 11.09.2023
3aHSTHN)
OxkoHuyanue yuyeOHOro roaa (IIaHupyeMas JaTa
5. yAeor Aa (nasmpy A 26.05.2024
OKOHYAHMSI 3aHSATUI)
6 KonudecTBo y4eOHBIX 9acOB Ha OJTHOTO YYaIIerocs B 4
- | HEmemo
7 KonudecTBo yueOHBIX 4acOB HA OJTHOTO y4YaIlerocs B 136
" |rox
8. | ®opma opranuzanuu o0pa3zoBaTeIbHOTO MpoIlecca OYHO
YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI
Mamepuanvno-mexnuueckoe odecneuenue nPozpammol
OpranuzaiuoHHble  YCJIOBHS, NO3BOJISIIOIIME  PEaIn30BaTh coJiepKaHue

JOTIOJTHUTENBHOW 00pa30BaTeIbHOM MNporpaMmMbl «XHUMHUSI B JKM3HU YEJIOBEKa»
MPEANOIaraloT HaIu4ue: - MOMEIIeHUs], YKOMIUIEKTOBAHHOTO CTaHAAPTHBIM Y4eOHBIM
obopynoBaHueM U MeOeNblo (JI0cKa, MapThl, CTY/bs, MKa(bl, 2JIEKTPOOOECICUCHHE,
BBITSDKHOM ITKad), paKOBUHA C XOJIOJHOW BOJIOMPOBOJHOM BOJIOM). - HEOOXOIUMBIX
JUISL  OKCIIEPUMEHTOB  OOOpYZOBaHUSI M  PEAKTUBOB. -  MYJbTUMEIUMHOTO
o0opynoBaHus (KOMIBIOTEP, HOYTOYK, MPOEKTOpP, (GIIIMIKAPTHI, dKpaH, CPEICTBa
TEJICKOMMYHUKAIMK  (JIOKaJbHBIE  IIKOJBHBIE CETH, BBIXOA B  HWHTEPHET).
Junaktudeckoe oOecredeHne MpernoyiaraeT HaJIUdue TEKCTOB Pa3HOYPOBHEBBIX
3aJlaHuid, TEMaTUYECKUX TECTOB MO KaXJOMY pa3jelly TeMbl, WUHCTPYKIUWA s
BBITIOJIHEHUSI TIPAKTHYECKUX pabOT, TaOmuIel XxuMuueckux osiaemeHtoB J[.U.
MeneneeBa, TabJIUIbI PACTBOPUMOCTH OCHOBAHMM, KUCIIOT, COJIEH.

Y4eOHO-MeTOAMYECKOE 00ecneyeHre MPOrpaMMbl

Meronuka o0y4deHust Mo mnporpamme «XUMHUS B KM3HU YEJIOBEKa» COCTOUT U3
COYETaHUs JIEKIIMOHHOTO M3JIOKEHUSI TEOPETUUYECKOr0 Marepuaja C HarysIAHbIM
MMOKA30M MJUTIOCTPUPYIOLIEr0 MaTepuana U MPUEMOB PEIICHUS MPAKTUYECKUX 3a]1a4.
OOyyaronyecs 3aKpervisiloT  IMOJYYEHHBIE 3HAHUS MYyTEM CaMOCTOATEIbHOTO



BBIIIOJIHCHUS TPAKTHICCKHUX pa60T. I[J'I?I pasBUTHA TBOPYCCKOI'0 XHUMHUYCCKOTO
MBIIIJICHUS Y1 HAaBBIKOB aHAJIMTHUYECKOM ACATCIBHOCTHU IIeaaror npoBoAUT CEMHUHAPHI,
3aHATHUA 110 MMPE3CHTAIWHN TBOPYCCKHUX W IMPAKTHYCCKHUX pa60T, MO3T'OBBIC IITYPMBEI,
HHTCJIJICKTYAJIbHBIC UT'PBI.

Hupopmayuonnoe ooecneuenue

CIPAaBOYHUKH, YU€OHbIE IJIAKATHI, TOTIOIHUTENIbHAS JINTepaTypa Mo XUMHUHU,
pa3gaTouHbI MaTepHual, Moa00pKa KOMIBIOTEPHBIX MPE3CHTANH 1
BUJICOMATEPHAIIOB

Kaopoeoe obecneuenue
1. Yuumenv o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3aKoHuYMnIa KpacHOSpPCKUN TroCyaapCTBEHHBIN IIEJArOTMUYECKUN YHUBEPCUTET I10
CHEIUATBLHOCTH YUUTETh OUOJIOTHU W XUMUH, IPUCBOEHA KBAU(UKAIUS YIUTENb
XUMHH U OHOJIOTHH
2. Cmaowc 33200a. Kamezopusa eévicuian
3. lleoazoz /10

O®OPMBI ATTECTAIIUUA U OHEHOYHBIE MATEPHUAJIbBI

(I)OprI MPOBCACHUA aTTeCTaluu: OIIPOC, TCCTUPOBAHNEC, AHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aJaHHC, IIEAArorn4cCKoC Ha6JII-O,Z[CHI/IC.

JUis OTCleKUBaHUsl pe3ylbTaTUBHOCTH 00pa3oBaTENIbHOIO IpoLEecca MO0 IporpaMme
«XuMHsT B KU3HM 4YEJIOBEKa» MCIOJIB3YIOTCS CIEAYIOIIME BHIBI KOHTPOJS: -
IIPEABAPUTENIbHBI KOHTPOJIb (MPOBEPKA 3HAHMM ydalMXCsl Ha HA4YaJbHOM 3Tarie
OCBOEHHMSI ITPOrpaMMbl) — BXOJHOE TECTUPOBAHME; - TEKYIIUNA KOHTPOJIb (B T€UEHUE
BCET0 CpPOKa pEATM3ALMHU IMPOTPaMMBbl); - UTOTOBBIM KOHTPOJIb (3aKIFOUHUTENIbHAS
IIPOBEPKA 3HAHWW, YMEHUI, HABBIKOB 10 UTOraM peanu3aunu [IporpaMmer).

®opMBbI aTTECTALIMNU: - CAMOCTOATEIbHAS padoTa;

- TECTUPOBAHUE;

- TBOPYECKUE OTUETHI;

- y4acTHe B TBOPUYECKHX KOHKYpPCaxX U MPEAMETHON OJIMMIUAIE MO XUMUU;
- IPE3ECHTALMS U 3aLUTa POEKTA.

Texymmii KOHTpodb: @PopMaMH KOHTPOJIS YCBOGHHMSI Y4YeOHOro MmaTepuana
MIPOTPaMMBI  SIBIITFOTCSI OTYETHI IO MPAKTHYECKUM padoTaM, TBOpYECKHE pPaOOTHI,
BBICTYIUICHHS HA CEMUHApax, CO3/IaHHUE MPE3eHTAUK 10 TeMe U T. 1. OOygarontuecs
BBITIOJTHSIOT 33JIaHUS B HMHAWUBUIYAJIbHOM TEMIIC, COTPYIHHYAs C TIEAarorom.
BrinmosHeHne TPOEKTOB CO37aeT CUTYAIIHIO, TO3BOJISIONIYIO PEaTn30BaTh TBOPUSCKHE
CHJIBI, 00ECIICUNTh BBIPAOOTKY JTUYHOCTHOTO 3HAHHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTUJSL JIeATeNIbHOCTH. BkimroueHne oOydYaromuxcs B PeaJbHYI0 TBOPYECKYIO
NEATEeIIbHOCTh, IPHUBJICKAIONIYI0O HOBHU3HOM M HEOOBIYHOCTBIO SIBIISIETCS CTUMYJIOM



pa3BUTHs MO3HABAaTEIbHOIO HMHTepeca. OAHOBPEMEHHO DPAa3BUBAIOTCS CIHOCOOHOCTU
BBISIBJISITH MPOOJIEMbl M pa3peliath BO3HUKawIue mpoTuBopeuns. [lo oxoHuaHuu
KQ)KJIOM TE€MBI IIPOBOJAUTCS UTOTOBOE 3aHATHUE B BUIE TEMATUUYECKOIO TECTUPOBAHMUSL.
Wrorosas arrecranus npeaycMaTpUBacT BBIIIOJHEHUE UHAUBUIYAIbHOIO IIPOEKTA.

Cucrema OTCJI€KHBAHUS W OLECHUBAHMS Pe3yJbTATOB OOy4YeHHs eTei

JAHHOW NMporpamme.

[Ipouecc oOyueHust mpeycMaTpuBaeT CASAYIOUIUE BUABI KOHTPOJIS:

Bpemst npoBeaeHust

\ eab npoBeaeHust

\ D@opMBI KOHTPOJIA

BxoaHo# KOHTPOJIb

B navane yue6HOTO TO/1a

Onpenenenue YPOBHSI
pa3BUTHSA JIeTeH, 170:¢
TBOPYECKHUX CIIOCOOHOCTEN

Tect

Texkyumuii KOHTPOJIb

B TCUYCHHUEC BCETO
yueOHOro roja

Onpenenenue CTEIEeHU
YCBOGHHSA  O0Yy4aroUUMUCS
yueOHOTO MaTepua’a.

OnpeneneHue TOTOBHOCTH
JIETEN K BOCIPUSATUIO HOBOTO
Marepuana. [ToBeIIEHUE
OTBETCTBEHHOCTHU u
3aUHTEPECOBAHHOCTH JIETEU
B 00y4YeHUH. [Ton6op

HauoOoJee 3¢ (peKTUBHBIX
METO/IOB U CpEICTB
00yueHus.

npakTH4eckas pabora;
coOeceI0BaHueE;
BUKTOPHHA, 3a4eT II0
3aJ1ayam

HNToroBslii KOHTPOJIb

B xonme yuebHOro roaa
10 OKOHYaHUU O0YyUECHHUSI
0 MPOrpaMme

OnpeneneHue  U3MEHEHUS
YPOBHSI Pa3BUTHUA NIETEH, WX
TBOPYECKUX CIIOCOOHOCTEH.
Onpenenenue pe3yibTaToOB
o0yueHusi. OpueHTUpPOBaHUE
yYalluXCid Ha JajJbHEHIIEe

(B TOM qucie
CaMOCTOSITEJILHOE)
oOydeHue. [Tonyuenue
CBEIECHUM TS
COBEpUICHCTBOBAHUS
00111e00pa3oBaTeIbHOM

nporpaMMbl ¥ METOJIOB
o0yJeHwus.

3amura IIPOEKTHO-
HCCJIEI0BATEILCKON
paboTHI

METOINYECKHUE MATEPHUAJIBI

OcoOEHHOCTBIO OpraHu3anununu 06paBOBaTCJIBHOI‘O

oOyueHue.

Imponecca sSBIIACTCA OYHOC




OCHOBHBIMH (bOpMaMI/I pa60TbI Ha 3aHATHH SABIAIOTCA KOJIJICKTHBHBIC

0oOCYXJIeHHsI, NHUCKYCCHHM, OSKCKYPCHHM, MPAaKTHUECKHe  pabOoThl, HUCCIECIOBAaHUE,
HaOo1eHre, paboTa ¢ Hay4YHOU JIUTEepaTypoi.

OCHOBHBIE METO/Ibl OpPraHU3alMK Y4eOHO-BOCIIUTATEIBHOTO MPOIECcCa:
CrnoBecHbIit MeTOJ - pacckas, 0ecena, 00CyKICHHE;

MeTtoa HarfmsSAHOCTH - HaTJIAHbBIE TOCOOMS, (OTO- U BHIEOMATEPUAIbI.
[IpakTrdeckuit MeTo1 — HaOMIOICHNE, TIPAKTUYECKUE PAOOTHI, SKCKYPCUUH.
OOBACHUTEIBHO-UILTIOCTPATUBHBIHN - COOOIIEHNE TOTOBOW HH(OPMALIUU.
YacTU4HO-TTOMCKOBBIM METOJ] - BBIITOJIHEHHE MTPAKTUYECKUX PadoT.

B mpouiecce o0yueHusi mpeaycMaTpuBalOTCs TEOPETHUECKUE U MPAKTUUYECKUE

3aHATUA. TeopeTnueckas 4acTb OOBIYHO 3aHUMAET He Oosee 45 MUHYT OT 3aHATUS U
4acTO UAET NapaJuIeIbHO C BBITOJIHEHUEM IPAKTUYECKOTO 3aIaHHUS.

Cmpykmypa 3AHAMUIL COCMOUM U3 HECKOIbKUX IMANO0B:

1

2.

. Opranuzanus Hayasna 3aHsATys (aKTyaJIn3alus 3HaHH)

[TocTaHOBKa 11€NM U 33/1a4 3aHATUS (MOTUBAIUSA )

. TeopeTnueckast 4acTh (03HAKOMJICHHE C HOBBIM MaTEpHaJIOM)
. [IpakTyeckas 4acth (IEPBUYHOE 3aKPETIICHUE HABBIKOB)

. [IpoBepka NepBUYHOTO YCBOEHUS 3HAHUM

. Pednexcus

. PexoMeHtaimu 111 caMOCTOSTEIHbHOM paOOThI.

Ha 3anatusax MPUMCHAIOTCA TUIAKTHICCKUC MATCPHUAJIbIL:

® JTHUIAKTHYCCKHC rmocoous (KapTO‘IKI/I, paBILaTO"IHHﬁ MaTepuali, BOIIPOCHI
AJI1 YCTHOT'O U IIMCBbMCHHOTO OIIpOCa, IMPAaKTHICCKUC BaI[aHI/ISI);

¢ BHACO3AIINCHU, BUACO YPOKH,

® IIpE3CHTAINN.
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