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IlosicHuTeNbHAA 3alIMCKA

HomonaurensHas obieoOpasoBarenpHas obmiepaspuBatomias nporpamma (mpanee JJOOIT) «Xumus B
YKU3HU YEJIOBEKA» UMEET €CTECTBEHHOHAYUYHYIO HAIIPaBJIEHHOCTb.

JOOIIl «Xumust B KM3HU 4YEIOBEKa» pa3paboTaHa HAa OCHOBE CJIEAYIOUIMX HOPMAaTHBHO-TIPABOBBIX
nokymeHToB: @enepanbhblii 3akoH «O0 oO6pazoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 Ne273-
@3, Konuenuusi pa3BUTUS JOMOJHUTEIBLHOTO 0Opa3oBaHusl JeTedl (yTBEpXkAECHAa pPACIOPSLKEHUEM
[IpaButenbctBa P® ot 04.09.2014 Nel726-p), Can-IluH Kk ycTpoiCTBY, COAEPKAHUIO U OpraHU3aluu
JEATeIbHOCTH O00pa30BaTENbHBIX OPraHU3alMi JTOTIOJHUTENLHOTO 00pa3oBaHUs neTel (YTBepkKIEHO
[IOCTaHOBJIEHHEM | 1aBHOrO rocyaapctBeHHoro canutrapHoro Bpada P® ot 04.07.2014 Ne4l), ITopsaox
OpraHM3alMM W  OCYUIECTBJIIEHHUS  0Opa3oBaTeNbHOM  JESATEIBHOCTHM IO  JOIOJIHUTEJIBHBIM
o0mieo0pa3oBaTenbHBIM MporpaMMamM (yTBEPIKJICH MpuKa3oM MuHUCTepcTBa oOpa3oBaHus M Hayku PD
or 29.08.2013 Nel008), Meroauueckue PEKOMEHJANNN 10 IMPOCKTHPOBAHUIO JIOTIOTHUTEIHHBIX
oOmepa3BUBAIOLINX MporpaMM (BKIo4Yas pa3HoypoBHeBble mnporpammbl) (IIpunoxenue k nuceMy
JlemaprameHTa rocyAapCTBEHHOH MOJIMTUKH B cepe BOCIUTAHMS JeTed M MOJoAeku MHHHCTEpCTBa
oOpasoBanuss u Hayku P® ot 18.11.2015 Ne(9-3242. TlonoxxeHue O JOIMOJHUTEIHHON
obmeo6pazoBatenbHOi iporpamme MBOY «COIII c. IMancomay».

JononuuTtensHas o0iieoOpazoBarenbHas 001epa3BUBAOIIAsl MPpOTpaMMa «XHUMHS B )KHU3HU YEJIOBEKa
«XUMHS B OKM3HU 4YeJlOBEKa» OPHUEHTHpPOBAaHA Ha pa3BUTHE II03HABATEIbHONW aKTUBHOCTH,
CaMOCTOSITEJIBHOCTH, JII0003HATENbHOCTH, Ha JONOJIHEHHWE M YIIyOJeHHe MIKOJbHOW MpOrpaMMbl MO
XUMHH, GOPMHUPOBAHUIO HHTEPECA K HAYYHO-UCCIIE0BATENbCKOMN AeATEIbHOCTH.

HoBuzna paomosHuTEIbHOM 001mI€00pa3oBaTeJbHOM MpoOrpaMMbl «XHMHUS B JKU3HH 4YeEJIOBEKa
3aKIJIIOYAETCsl B TOM, YTO KPOME OIpeNIeNEHHBIX 3HAaHUN U YMEHUI 00ydJaromuecs IpoBOAST OOMbIIYIO U
HaIpaBJIEHHYIO pa0OTy MO HAKOIJICHUIO U PAaCIIMPEHHIO 3HAHUH O MPUMEHEHUH XMMHUYECKUX BELIECTB B
MIOBCEJHEBHOM JKM3HU. B mporpamme KpoMe TpaJUIMOHHBIX METOJIOB M (OPM OpraHU3alUM 3aHATHH,
WCIIONB3YIOTCA  MH(POPMaIMOHHO-KOMMYHHUKATUBHBIE TexHojoruu. [lpumenenne WKT mo3BomsieT
3HAYUTENBbHO PACIIMPUTh BO3MOYKHOCTH MpPENbSIBICHUS Y4eOHOM HHQOpMalMM, MO3BOJIAET YCHUIIUTh
MOTHUBAIINIO 00yJarOITUXCS.

AKTYaJIbHOCTH MPOrpaMmbl. XHMMHS - 3TO HayKa O BEUIECTBAaX, UX CBOMCTBAX W MpeBpalleHusX. Poib
XMMUHU B JKU3HU YEJIOBEKAa OIpOMHA. XMMHYECKas MPOMBIIIJIEHHOCTh B HACTOSIEE BPEMs pa3BUBAETCA
ropas3zio ObicTpee, yeMm Jrobas Apyras, U B HauOOJIbIIEH CTENEHH ONpe/eseT HaydyHO - TEeXHUUYECKHt
porpecc. CoBpeMEHHOMY YeJIOBEKY IPOCTO HEOOXOIUMO 3HaTh U IPaBWIBHO HCIOJIb30BaTh
JOCTH)KEHUS] COBPEMEHHOM XUMUU U T€X BELECTB, KOTOPHIE UCIOJIb3YIOTCS B OBITY.

3HaHus, MOJIydaeMble B IIKOJE IO XMMHUH, BO3MOXHO M HEOOXOIMMO I'pPaMOTHO NPUMEHSTh U B
NOBCEHEBHOM >kn3HU. [lo3HaBas OCHOBOMOJArarolIUe 3aKOHbI XMMMHM, OOydYarolIMecs 3HAKOMSTCS C
COCTaBOM M CBOMCTBaMH DPAa3JIMYHBIX XUMHUYECKHUX BELIECTB, KaK €CTECTBEHHbIM 00pazom
IPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHu3Me, TaK M IPU HE3aBUCUMOM BHEIIHEM BO3ICHCTBHM.
[IkoJIbHUKN y3HAIOT, KaK MMEHHO 3TH BEILECTBA BJIUSAIOT HA MPOLIECCHI XKU3HEAEATEIILHOCTH OpraHu3Ma
U Ha caMy >XU3Hb YE€JOBEKa - YTO IMOJE3HO M B KaKUX KOJIMYECTBAX, a YTO MOXET OKa3blBaTh
OTPHLIATENILHOE BIUSHUE.

JononnutenbHas oOpa3oBaTelibHas O0Iepa3BUBaroLIas MporpaMma «XUMHs B KU3HH YEJIOBEKa»
3HaKOMHT OOY4YaIOUIMXCs C KOMIUIEKCHBIMU MTPOOJeMaMu U 3a/lauaMu, TpEOYIOIMMHU CUHTE3a 3HaHUH IO
psny npeaMeToB (pusnka, OMOIOTHs, SKOJIOTHs, Teorpadus, UCTOpHUs).

OKOJIOTUYECKUH acIeKT: aHaJIu3 U3MEHEHUH B OKPYXAlOLIeW Cpele M OpraHu3alysi CBOEro BIIMSHUA
Ha CUTYaIHo, OpMHPOBAHUE OEPEKHOTO OTHOLIEHUS K IIPUPOJIE.

@usnueckuil acnekT: u3ydyeHHe (QHU3MUECKUX CBOMCTB BeIIECTB, (PM3MYECKHE METOJ/bl aHaau3a
BeleCTBa. IcTopuuecKuii acleKT: HICTOPUUYECKNE CBEACHUS O BIMSHUM XUMHH Ha )KU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHne XUMHUUECKOTO cOCTaBa 00BEKTOB )KUBOM MPUPO/IBI.

WNndopmaruka — nouck uHdopmaruu B HTEpHETE, CO3/1aHKe U 0(opMIIeHUE Mpe3eHTalui, paboTa B
TEKCTOBBIX M TAOJMYHBIX pelakTopax.

Conepxxanue [IporpaMMbl 3HaKOMHUT 0OYJaIOLIUXCS C XapaKTEPUCTUKOM BEIIECTB, OKPYKAIOIINX HAC
B OBITY: BOJa, MOBApPEHHAsl COJIb, C BELIECTBAMH, U3 KOTOPBIX C/ENaHBbl MOCYyJa, CIUYKH, KapaHIallu,
Oymara, CTpOUTENIbHBIE MaTepHalbl, aBTOMOOMJIbHAS TEXHHKa, JieKapcTBa. Takue Tembl Kak: «Bonay,
«IloBapennas conby, «Cnnukn», «bymara» nar0T BO3MOYKHOCTb AKTyaJIM3allMM 3KOJOTUYECKUX 3HAHUU
oOyJaronuxcs.

[IpakTuyeckue 3aHATHS COCOOCTBYIOT (POPMHUPOBAHUIO CIIEIUANBHBIX YMEHUN M HABBIKOB PaOOTHI C
BEIIECTBAMHU 1 000PYIOBaHHEM.



[IpoexTHbIe pabOTHI, TEMAaTHKa KOTOPHIX MpuBOAUTCA B lIporpamme, mo3BoisT chopMUpOBaTh Y
oOyJaromuxcss YMEHHE CaMOCTOSITEIbHO NMpUOOpeTaTh W MPHUMEHSATHh 3HAHMS, a TAKXKE Pa3BUBAIOT UX
TBOPYECKHE CIIOCOOHOCTH.

AxtyanbHOCTh IIporpammer 00ycioBieHa TeM, YTO B Y4eOHOM IUIaHE TO NpeAMETy «XHUMUS»
OTBEJICHO Bcero 2 dyaca B Hememo B 8 m 9 Kkiaccax, 4TO JaeT BO3MOXHOCTh C(POPMUPOBATH Y
oOyyaromuxcsi TOJbKO 0a30BbIe 3HAHUS N0 mpenmeTy. B Toke Bpems Bospact 13-16 ner sBnsercs
BaXHBIM JIJIS1 TIPO(ECCHOHATBHOTO CaMOOMpPEeNeHHsT 00ydaronuxcsi. Bo3MOXKHO, 4TO MPOCHYBUIMICS
WHTEPEC K XMMHUH MOXET BIUATH Ha BBIOOP Oyymiel mpoQeccuu.

[Iporpamma HampaBiieHa Ha JMYHOCTHO-OPUEHTHUPOBAaHHOE oOydeHne. Pojb memarora COCTOUT B TOM,
9TOOBI CO3/aTh KaXIOMYy OOyYaromemycsi BCE YCIOBHSA, Ui HaumOoJee IOJHOTO pPACKPBITUS H
peamm3anuu ero crocobHocreid. Co3maTh Takue CHUTYallMM C KCIOJIb30BAaHHEM PA3IMYHBIX METOJIOB
oOy4eHHs, TPH KOTOPBIX KaXKIbl OOyJarOIIMKCS MpuiaraeT COOCTBEHHBIE TBOPYECKHUE YCWIHA H
WHTEIJUICKTYaJIbHBIE CIIOCOOHOCTH MPH PEUICHUN TIOCTABJICHHBIX 3a71a4.

[Iporpamma «XuMusi B KU3HH YEIOBEKa» CO3JaHa C IEIbi0 (OPMHUPOBAaHUS HMHTEpeca K XHMUH,
pacimmpeHuss kKpyrozopa oOydvarommxcs. OHa opweHTHpoBaHa Ha oOywaromuxcs 13-15 mer, To ecth
TaKOTO BO3pacTa, Korjaa pedsraM CTaHOBHTCS MHTEPECEH MUP, KOTOPBIA UX OKPYXaeT U TO, YTO OHH HE
MOTYT OOBSICHHTBH, a CHEIHMATbHBIX 3HAHWU eme He xBaraeT. OOydaromuecs: ¢ pPOXICHHS OKPYKEHBI
Pa3IMYHBIMU BENIECTBAMU W JIOJDKHBI YMETh oOpamarbcs ¢ HUMH. OCHOBHBIM YCIIOBHEM 3a4HCIICHHS
neredt ans oOydeHHs SIBIISETCS WX 3aWHTEPECOBAHHOCTh M JIOOPOBOJIFHOE JKENAaHWE 3aHUMAThCs
€CTeCTBEHHOHAYYHOH IS TEITFHOCTHIO.

Ileoazocuueckan yenecooopaznocme npocpammaol

[legarornueckas 1enecooOpa3HOCTh MPOrpPaMMbl 3aKJIIOYAETCs B TOM, YTO B Ipoliecce OO0ydeHHs
CO3/AI0TCsl YCIOBUS K (JOPMUPOBAHUIO Y 0OyUaIOIIUXCS 1[E€JIOCTHON KapTUHBI MUPa, BOCIIMTAHUIO JTIOJIEH
TBOPYECKHUX W KOHCTPYKTHBHO MBICJISIINX, TOTOBBIX K PEIICHUIO HECTaHIAPTHBIX )KH3HCHHBIX 3a1ad. Ha
3aHATUSAX 1O TmporpamMMme (GopmMupyroTcs yMeHusi Oe30macHOro OOpalleHuss ¢  BeIIeCTBaMH,
UCIOJIb3YeMbIMU B TIOBCEIHEBHOM JKM3HHM, 3aKJIaJbIBAIOTCS HOPMBI 3JI0pOBOTO 00pasza KU3HHU.
3HaKOMCTBO OOYyYalOUIUXCA C XUMUYECKMMH BEIIECTBAMH, U3 KOTOPBIX COCTOUT OKPYXKAIOUIUH MUp,
MO3BOJISIET PACKPBITh BaXKHEHILNE B3aMMOCBSI3U YEJIOBEKA M Pa3IMUHBIX BEIECTB B CPelie €ro OOUTaHMS.
Oro mno3BossieT peOeHKy MpHOOpecTH 3HAHUS M yMEHHUS, KOTOpble OH B JajbHEHIIeM MOXKeT
HCII0JIb30BaTh KakK B Mpoliecce 0OydeHHs] B pa3HbIX TUCIHUIUIMHAX, TaK U B MOBCEJHEBHOW JKU3HM IS
pelIeHns KOHKPETHBIX 3a/a4.

[Iporpamma oOecrieunBaeT pa3BUTHE YMEHUN B HAy4YHO - MPAKTUYECKOM M HCCIIEAOBATEIbCKOM
nestenbHOCTH. Co3/1aeT yCIOBHS JJisl HOJHOLIGHHOTO DPa3BUTHS TBOPYECKHX CHOCOOHOCTEH Ka)I0ro
oOyuaromierocs, yKkperieHlue nHTepeca K 3aHsATHSIM 110 XUMUU.

[Iporpamma «Xumusi B KM3HU 4Y€JIOBEKa» CBA3aHA C BO3PACTHBIMU OCOOCHHOCTSIMH OOYyYaroIIMXCs
JAHHOTO BO3pacTa: J0003HATENbHOCTh, HAOIIOAATEILHOCTh, HMHTEPEC K XUMHUYECKUM IPOIeccaM;
XKesanueM paboTath ¢ J1abopaTOpHBIM 000pYyI0BaHUEM; OBICTPOE OBJIAJICHUE YMEHUSIMU U HaBBIKAMHU.
Kypc HOCHUT pa3BUBaIOILYIO, IEATEIBHOCTHYIO U MPAKTUYECKYIO HAIIPABICHHOCTb.

OTIMYMTeIbHOI O0CO0EHHOCTBIO JAHHOW MpOorpaMMbl 3aKJIIOYAaeTcss B TOM, YTO HporpaMma
CYIIECTBEHHO JIOMOJIHAET O0bEeM MLIKOJBHOW mporpamMMmbl no xuMmuu. Kpome Teopernyeckoro kKypca
IpeJyCMaTpUBACTCA 3HAUUTENIbHOE KOJIMYECTBO MPAKTHUUECKUX pabdoT, TIJaBHas LEdb KOTOPBIX —
pa3BUTHE TNPAKTUUYECKUX YMEHMH U  HaBBIKOB  CAMOCTOSITEJIbHOM, AKCIEPUMEHTAJIBHOW MU
HCCIIEIOBATENIbCKOM JIesITeIbHOCTH oOyuaromuxcs. PeOsta HayuyaTcsl CTaBUTh HPOCTEHINNE OIIBITHI,
paboTaTh ¢ peakTHBaMH, IUIAHUPOBATh CAMOCTOSITEIIbHYIO pabOTy Haj BBHIOpaHHON TeMoH, 0hopMIIsATh
MPAaKTUYECKUE PAOOTHI.

OOyueHnue Mo JaHHOM MporpaMMe OCyIIeCTBIsIeTcs B (hopMe MpakTHUECKUX paboT, IKCKYpPCUH, a TaKkxke
IpeaycMaTpuBaeTCs WHIUBMyalbHas paboTa C OJApeHHBIMU JAETBMHU M IMOJArOTOBKAa OOy4alOIIMXCS K
Hay4YHbIM KOH(EPEHLUAM U MPEIMETHBIM OJIUMITHAIAM.

Aopecam npozpammot

HporpaMMa paccurTaHa Ha JeTei CpCAHCIO IMKOJIBHOTO BO3pacTa. I[aHHBIfI BO3pPaCT ABJIACTCA
nepuoaomM OTpOo4YECTBa, BaKHEHIIIHe cneumbnqecxne YCPThI KOTOPOT'0 MPOABIIAKOTCA B CTPCMIICHUH K
O6H_ICHI/IIO CO CBCPCTHUKAaMHU, NOSABJIICHHHU B NMOBCACHHUU IPHU3HAKOB, CBUIACTCIBLCTBYIOIIUX O XCJIAHUU
YTBCPAUTHL CBOKO CaMOCTOATCIIBHOCTh, HE3aBUCUMOCTD.

CTpCMJ'IeHI/IC INOAPOCTKOB OBJIAACTL PA3JIMYHBIMU YMCHUSIMU CHOCO6CTBy€T Pa3BUTHUIO YYBCTBa
COOCTBEHHOI YMEJIOCTH, KOMIICTCHTHOCTH U ITOJTHOLICHHOCTHU.



10T nepruoa XapakTepu3yeTCsa CTAHOBJIICHUEM I/I361/IpaTeHI:HOCTI/I, HCJICHAIPABJICHHOCTU BOCIIPUATHA,
YCTOMYUBOTO MPOU3BOJLHOTO BHUMAHMS W JIOTUYECKOHW mamsTH. B 3TO BpeMs akTHBHO (GopMHpyeTcs
36CTpaKTHOC, TCOPCTUUCCKOC MBIINUICHUC, YCHIIMBAIOTCA HWHIAWUBHUAYAJIBLHBLIC pas3jiniuia, CBA3aHHBIC C
Pa3BUTUCM CAMOCTOATCIIBHOTO MBINIJICHUA. I/II[GT CTAHOBJICHUC HOBOI'O YPOBHSA CaAMOCO3HAHUA, KOTOpLIﬁ
BbIPAKACTCA B CTPCMIICHUU TTOHATDH 06651, CBOHM BO3MOJXKHOCTHU, CBOC CXOACTBO C APYIrUMU NCTbMU U CBOIO
HCIIOBTOPHUMOCTD.

[Mporpamma «XuMHS B KM3HH YEIIOBEKa» CO3JaHa C LEiIbi0 (OPMUPOBAHUS WHTEpeca K XHUMUHU,
pacmmpeHust kKpyrozopa oOydvarommxcsi. OHa opueHTHpoBaHa Ha oOywaromiuxcs 10-17 mer, To ecTh
TaKoro BO3pacTa, KOTJa pedsSTaM CTaHOBUTCS MHTEPECEH MHUP, KOTOPBIM MX OKPYXKAeT W TO, YTO OHU HE
MOTYT OOBSICHHTH, a CHEIHMAJIbHBIX 3HAHWHU eme He xBaraer. OOydaromiuecs ¢ pOKICHHUS OKPYKCHBI
Pa3IMUHBIMHA BCIICCTBAMH U JOJIKHBI YMCTb O6paIIIaTI>C$I C HUMHU

Bospacr gereit, yaactByromux B mporpamme 10-17 mer.

DopMUPYIOTCSI OJHOBO3pPACTHBIE WJIM Pa3HOBO3PACTHBIE TPYIIbI, yMciaeHHOcThio oT 10 go 15
YeJI0BEK.

HaGop oOydaromuxcst B TPy OCYIIECTBISETCS HAa OCHOBE CBOOOJHOTO BHIOOpa NETHMHU M UX
poauTensiMi (3aKOHHBIMM TIPEICTAaBUTENSIMU), 0€3 0TOOpa M TNpeAbsABICHUS TPeOOBAHUNM K HAIUYHIO
CrieIMaIbHbIX 3HAaHUH y peOeHKa.

Cpoxk peanuzayuu npozpammul u 00vém yUeOHbIX YACO8:

[Iporpamma paccuntana Ha 1 rog oOyuenus. 144 yaca, 2 pa3a B HeJlento 1o 2 yaca.
Dopmot odyuenus:

OOyueHue Mo mporpaMMme OCYIIECTBISCTCA B OYHOM (opMe, HO TakXKe MPUMEHSIIOTCS |
AUCTAHIMOHHBIE TEXHOJIOTUN O0YyUCHHUS.

I[I/ICTaHIII/IOHHOC oﬁyqenne OPUMEHACTCA C LOCJIbI0 HHIAWBHUAYAJIBHOTO O6y‘—IeHI/I$[ yJamuxcs,
MPOIMyCTUBIINX 3aHATUSA T10 60H€3HI/I, WA APYTUM IIPUYXHAM, a TaKXKC B YCIOBUAX OI'PAHUYUTCIIBHBIX
MEpONPUITHH.

JlucraHunoHHOE 00y4YeHHEe OCYIIECTBIISIETCS C IPUMEHEHNEM CEPBUCOB ceTH VIHTepHeT:

® HJIEKTPOHHAS 110YTA;

e Cucrema Moodle (MoaynbHast 00bEKTHO-OPUEHTHPOBAHHAS TUHAMHUYCCKas yueOHas cpeia);
e atdopma Zoom;

e cepucel GOOgle: TOKYMEHTBI, MPE3eHTAIUH, TA0IUIIBI, (OPMBI, CANTHI;

e J)pyrue MOUCKOBbIe, UH(POPMALIMOHHBIE 1 UHTEPAKTUBHBIE CEPBHCHI.

B npomecce oOydeHuss UCHONb3yeTcs Takue GOpMbl  3aHATUN Kak: KOMOMHHPOBAHHOE,
MIpaKTH4ecKoe, Oece/1a, OMbIThI, SKCIIEPUMEHTDI, IKCKYPCHUU.
B nannoii nporpamme oTaaeTcs npeanodTeHue TakuM popmam, MeTo1aM 00ydeHHsI, KOTOpbIE:
® CTUMYJIUPYIOT OO0yYaromuxcsi K IOCTOSHHOMY TIOIMOJIHEHUIO 3HaHUU (Oecenbl, BUKTOPHUHBI,
OJIUMITUAbI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPUYECKOTO MBIILICHHS, METO/IbI, o0ecrieunBaomue GopMupoBaHue
MHTEJUICKTYalbHBIX yMEHMI: aHajdu3, CHUHTE3, CpaBHEHUE, YCTAHOBIEHHWE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€HM, a TaKkKe TPAJUIMOHHBIE MeETOoAbl — Oeceda, HAONIONEHUS, OIIBIT,
AKCIIEPUMEHT, MIPaKTUUECKHE PaboThI;
e o0ecreunBarOT Pa3BUTHE HCCIIEIOBATEIbCKUX HABBIKOB, YMEHUN; OCHOB MPOEKTHOTO MBIIIICHHUS
oOyuaronuxcs (MPOeKTHBIE paOdOTHI, MPOOIEMHBIHN MOIX0/] K U3YYEHHUIO OTACIbHBIX SBICHHIA).
Ha 3ansaTusix npuMeHstoTcs 310poBbecheperapnue TeXHOJI0T UM
® yepe0BaHNE PA3IMYHBIX METOJIOB OOYUECHHUSI: CIIOBECHBIN, HATIISIHBIN, ayIMOBU3YyaIbHbIH,
WHIUBUAyalbHas, TPYMNIoOBas paboTa u ap.;
® OpraHu3aIys nepeprBoB uepe3 kaxapie 40 MUHYT C MPOBETPUBAHNEM KaOUHETA,
¢ IpoBeJieHHE (PU3KYTbTMUHYTOK.

Pexcum 3anamui:

3aHATHS TPOBOIATCA 2 pa3a B HEJeNro 1o 2 akagemudeckux daca (1 3ansarue no 40 munyt ¢ 10
MUHYTHBIM TIEPEPHIBOM).

PexxuM opraHM3anvy 3aHATHH MO JTAHHON JONOJHUTENBHOM 0011e00pa3oBaTeIbHON MporpaMme
oTpeieNsIeTcsl KaJleHAapHbIM y4eOHOM Irpa)ukOM U COOTBETCTBYET HOpMaM, yTBepxkaeHHbIM «Canllun k



YCTPOMCTBY, COJEPKAHUIO U OpraHu3alud peXuMa pabOThI
JIOTIOJIHUTEIbHOTO 0Opa3oBanus Aereity (Caullun 2.4.43172 -14).

00pa30oBaTEeNbHBIX OpraHu3anui

HEJIb U 3AJAYHU TPOT'PAMMBI

Heabr nmporpammbr: @opMupoBaHue y oOydaromuxcs TIIYOOKOTO M YCTOWYMBOTO WHTEpECca K MHUPY
BCIICCTB nu XUMHUYCCKUX HpCBpaHIGHI/Iﬁ, HpI/IO6peT€HI/I€ H€O6XOI[I/IMBIX HpaKTI/I‘-IeCKI/IX,
HCCIICIOBATEIIbCKMX YMCHHM W HAaBBIKOB Ui TPOBEICHHS J1abOpaTOpHBIX paboT, Oe30macHOro
oOpallleHus C BEIIECTBAMHU B TIOBCETHEBHOM JKHU3HU.

3agaumn:

Obpaszosamenvhvie:

. yrayOJISTh M PacIupsITh 3HAHUS OOYYAOIIMXCS MO HEOPraHMYECKOW M OpraHMYeCKOn
XUMUH;

J chopMupoBaTh YMEHHs HAOIIOAATh U OOBSICHATh XUMUYECKHUE SIBJICHMUS, IPOUCXOSIINE
B NIpUPOJIE, OBITY;

. pa3BHBaTh YMEHHUS pabOTaThb C XUMUYECKUMHU MPUOOpaMH, C BEIIECTBAMH, BBINOIHSITH
HECJIOKHbIE XMMHUYECKHUE OTIBITHI, COOII0IaTh IPAaBHIIa TEXHUKH 0€30M1aCHOCTH;

J pa3BHUBaTh MMO3HABATEIbHBIE MHTEPECHl U MHTEJUIEKTYalIbHbIE CIIOCOOHOCTH B Ipoliecce
MIPOBEJIEHUSI XHMHUYECKOTO DSKCIIEPUMEHTa, CaMOCTOSATEIbHOCTh NpPUOOpPETeHMsI 3HAHHUM B
COOTBETCTBUU C BO3ZHUKAIOIIMMHU KU3HEHHBIMH MOTPEOHOCTAMH;

. paciiupsTh HMHTEPEC K XHMHHU, CIOCOOCTBOBATH BBIOOPY OOy4arOmIMMHCS IyTel
JabHENIIEro MpOAOKEHNUS XUMUYECKOTO WIIM €CTECTBEHHO-HAYYHOT0 00pa30BaHusl.

Pazsusarowue:

. (dhopMHpOBaTh CielIMATIbHBIE YMEHHS M HABBIKM PA0OTHI C XUMUYECKUMU BEUIECTBAMH U
MaTepHagaMu B OBITY M HCIIOJIb30BaTh MOJIY4YECHHbIE 3HAHUS Ha MPAKTUKE;

. pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH U YMEHHUS 00yYaIONINXCS CaMOCTOSITENILHO
MpHOOpeTaTh U MPUMEHSATh 3HaHUS Ha MPAKTHKE;

° pa3BUBATh MMO3HABATEIBHBIA HHTEPEC K OKPYKAIOIIEMY MHUDY;
° pa3BUBaTh aHAIMTHYECKUI CKJIaJa yMa, yMEHHE HaOI0JaTh, CPaBHUBATH, JEJATh
BBIBO/IbI, 0000IIIaTh MOJydEHHbBIE 3HAHUSI.
Bocnumamenvhuvie:
° BOCIIUTHIBATh  JKOJOTHYECKYIO TPAMOTHOCTh M XUMHYECKYIO KYJIbTYpPY IIPH OOpAIEHUH C
BEIECTBAMU,;
° CHOCOOCTBOBATh OPUEHTAIIMH OOYUYAIOIIMXCS HA BBIOOP XMMHKO- OMOJIOTHYECKOTO MTPOdUIIS.

CoeprkaHue IporpaMmbl
Yy4eOHbIil I1aH

Ne | HazBanme pasjaesia, TeMbl KoanuecTBo 4acoB ®opmbl aTTrecTamnmnm,
n/n BCEro | Teopusl | MPAKTHKA | KOHTPOJIS
1. BBenenue 8 6 2 Oecena, TEMAaTHUECKOE
TECTUPOBaHUE, MPAKTUKYM
cobecenoBanue
Temaruueckoe
2. | Tema 1. Boma 8 4 4 TECTUPOBAHME, IPAKTUKYM
Tema 2.Yuctble BemectBa U [IpakTukym, peuieHue
3. CMECH B )KU3HHU YeJIOBEKa 6 2 4 3ajau
4, Tema 3.IloBapeHHast cojib H
caxap 5 3 2 MPAKTUKYM
5. | Tema 4. XuMus muIIx 20 3 17 MPAKTUKYM




6. | Tema 5. Crimuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 MPaKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTukKy™m, Oecena,
CTPOUTCIILCTBO pelieHne HeCTaHIapTHBIX
3aga4
9. | Tema 8. Xumus u aBToMoOmWIE | 4 2 2 Oecena, mMpaKTUKyM
10. | Tema 9. Xumus ctupaer, 10 2 8 [TpakTuKy™m, Oecena,
YHCTHT U yOHpaer pelieHue  HecTaHJapTHBIX
3amad
11. | Tema 10. Xumus u 6 2 4 [TpakTuKy™m, Oecena,
KOCMCTHUYCCKUC CPCACTBA pelmenne HeCTaHIapTHBIX
3amad
12. | Tema 11. Xumus — xo3siKa 12 5 7 Pemenne 3amau, co3maHue
JIOMAIIHEN anTeuyKn KPOCCBOPJIOB, IPAKTHUKYM
13. | Tema 12. Xumus B MeIUIIAHE 32 20 12 [TpakTuxym, Oecena,
pelleHne HEeCTaHJIAPTHBIX
3amad
14. | Tema 13. Beimonuenue 7 2 5 3amunra MIPOEKTOB,
MIPOEKTOB MIPe3CHTAIHS
Hroro: 144 63 81

Conep:xanue y4eOHOr0 MJIAHA MPOrPaMMBbI
Beenenue (8 uacon)

Teopus (6 4): OOmue npaBuiia paboThl B XUMUYECKON Taboparopuu. TexHuka 0€301macHOCTH TIPU
pabote B xuMuueckoi jaboparopuu. OkazaHue MepBoi MOMOIIM MTPU HECYaCTHBIX ciydasx. [IpaBuiia
paboThl C KHUCIOTaMH, IIeJIoYaMH, JETYy4MMHU BellecTBamMu. HarpeBaTenbHble mMpuOOpHl M IpaBUiia
paboTel ¢ HUMU. XUMUYECKasi Mocyna OOIIero Ha3HaueHUs. MBIThE U CyIIKa XUMUYECKOW MOCY/BI.
Ponp xuMuu B )KM3HM YeJIOBEKa U pa3BUTUU denoBedecTBa. O030p BaXKHEHUIIUX KJIACCOB COEIMHEHU,
HCIIOJIb3YEMBIX YEJIIOBEKOM. XUMHS -TBOPEHHE MPUPOJBI U PYK 4YeJIOBEKa. XHMHsS BOKPYI Hac.
XHMMHYECKHUE BELIECTBA B TIOBCETHEBHOW KU3HU YEJIOBEKA.

[Ipaktuka (249): 1. Ilpuemsl oOpamieHuss ¢ HarpeBaTeIbHBIMH MPUOOpaMU (CIIUPTOBKA, TUIMTKA,
BOJISTHAsI 0aHs) U XMMHYECKOU MOCy 101 00IIero Ha3HaueHMS.
2.CocraBrnienue TaOMUI, OTPAKAOIUX KIACCU(PUKAIIMIO BELIECTB, H3TOTOBICHUE OSTUKETOK
HEOPraHUYECKHUX BELIECTB, COCTABICHUE CIIMCKA PEAKTUBOB, HECOBMECTHUMBIX JIJIs1 XPAaHECHHUSI.

Tema 1. Boaa (8 uacos)

Teopust (4 4): Boaa B macmtabe mmianerbl. KpyroBopor Bozbl. I[lpupoanas Boga u e
Pa3HOBUAHOCTU. XapakTEpPUCTHKAa BOJ IO COCTaBy M CBOMCTBaM. MMHEpalbHbIE BOJbI, HX
MECTOPOKJICHHS, COCTaB, lieJeOHble CBOMCTBA, NMPUMEHEHHE. 3amachl MPECHOW BOJABI HA IUIAHETE.
[Ipecnas Boga u ee 3amachl. DKoJIOTHYECKUE MPoOIeMbl YHCTON BOJbl. Boja B opranusme uyenoBeka.
Bona B Mmemumuae u dapmakonoruu. AHoManuu GU3NYecKux cBOMCTB. PacTBopsromas cnocoOHOCTh
BOJIbL. [Tpo6neMbl MUTHEBOM BOJIBI.

ITpocmoTtp pparmenta puinbma BBC «TaiiHa x1BOI BOJIBI.

[MpakTrika (4 1): 1. AHaTU3 BOJIBI M3 IPHUPOTHBIX HCTOYHUKOB.

2. PactBopstomiee aeiictBue BoAbl. [I[purotoBieHne pacTBOPOB.

3. Ounctka Bojbl. OnpeseneHue ;KeCTKOCTH BOJIbI M €€ YCTpaHeHHe.
5. MHoro 11 BoJibl B OBOIIaX U GpyKTax?

Tema 2. UncTble BelleCTBA M CMECH B KM3HH 4yesioBeka (6 4yacoB)

Teopus (2 4):

Uucteie BemectBa JluctunnupoBanHas Boja, Kucmopon. Cepebpo, Bomopon, Ceunernm u 1p.
Uctunnbie pactBopbl. Cmecu Mopckas Boaa. ['panut. Crame. PacTBop xnopuaa Hatpus ist
unbekui. YyryHn. Bo3znyx. bazaner. Crekiio. OMynbcus «Maciio B BoJe». Pa3HOBUIHOCTH cMecel,
00JacTH WX UCIOJIb30BAHUS B TIOBCETHEBHOM JKU3HH YelloOBEKa. | OMOT€HHBIE U T€TePOTeHHBIE CMECH.




Cmecu B (apmakosioruu. [IpumMepbl *KUAKHUX, TBEPABIX M raz000pa3zHbIX cMeceil. OpHOpoIHBIE H
HEOJHOpOAHBIE cMecu B ObITy. CBoiicTBa cMmeceil. Pasnenenue cmeceil. BwineneHue BemecTB u3
HEOJTHOPOJHON cMecH, 0Opa30BaHHOW PACTBOPHUMBIMH M HEPACTBOPHUMBIMH B BOJE BEIECTBAMHU.
OtcrauBanue: BpigeneHue BemeCTB W3 HEOTHOPOAHOW cMecH, 0Opa30BaHHOW HEPacCTBOPUMBIMHU B
BOJIE BEILIECTBAMH C Pa3JIM4YHOU INIOTHOCTBIO. B nenurenbHOM BOpOHKE. JIMCTHILIALMS, BBITAPUBAHUE,
HEeHTpUYrupoBaHue, Xxpomarorpadus, KpUCTAJUIM3AUSA U BO3TOHKA. [leperonka mimm AUCTHIUISLUS -
cnoco0 pa3zieNieHusi, OCHOBAHHBIM Ha pa3iiMd B TEMIEpaTypax KUICHHUA Jpyr B JApyre
KOMITIOHEHTOB. [Ipuem paszeneHusi OJHOPOJIHBIX CMecell IMyTeM HCIApeHUs JIETYYUX >KUIKOCTEH C
MOCJIEYIOEH KOHAEHcaunen ux mapos. I[Ipumep: monyyeHne IUCTHILUIMPOBAHHOM BOJbI. Pemenue
3aJ1a4 Ha HaX0XJAEHWE MAacCOBON U 0ObEMHOM 701 KOMIIOHEHTa CMECH.

[paktuka (4 9): 1. M3rotoBieHue MPOCTEHUIIMX (DUIBTPOB M3 MOAPYYHBIX CpeACTB. PasneneHue
HEOJHOPOJHBIX CMECEM.

2. O4ncTKa METHOTO KYITOpOCca OT HEPACTBOPUMBIX U PACTBOPHMBIX IIPUMECEH.

Tema 3. IloBapenHas coib u caxap (S4acoB)

Teopus (3 4): Pons noBapeHHO conu B 0OMEHE BEIIeCTB YesloBeKa U )KUBOTHBIX. CoseBoii OanaHc
B opraHusMme uyenoBeka. [IpumeHeHue xyiopua HaTpus B XO3AWCTBEHHOM NEATEIBHOCTH 4EJOBEKa.
Korma comp — sax. 3noynorpebrnenue conblo. Vcmonb3oBaHue XJIOpuAa HATPUS B XUMHYECKOH
IpoMbIIITIeHHOCTU. Mcnonb30oBanue XI0puaa HaTpys B IHIle, MeauluHe. [[pon3BoacTBO MOBapeHHOM
cosu. Caxap u ero cBoiictBa. [lone3Hsie 1 BpeaHble uepThl caxapa. HeoObluHOE IpUMEHEHHE caxapa.

[paktuka (2 u): 1. CBolicTBa pacTBOPOB MOBAPEHHOMN COJIH
2. loput nmu caxap?

Tema 4. Xumusi numu (20 yacos)

Teopusa (3u): M3 yero cocront numa. XMMHUYECKHHW COCTAaB NMPOAYKTOB HUTaHUSA. OCHOBHBIE
KOMIIOHEHTHI TTHIIU: KAPBI, OCITKH, YTIIEBOIbI, BATAMUHBI, COJTH. XUMUS MPOJAYKTOB PACTHTEIHHOTO U
XKUBOTHOTO Mpoucxoxaenus. Gusuonorus nunieBapeHus. [IpoaykTsl ObICTPOTO MPUTOTOBJICHUS U
0COOEHHOCTH MX Mpou3BojcTBa. IIporiecchl, mpoucxoasiiye Ipyu BapKke, TYIIEHUU U KapEeHUU MHIIH.
Kak cnenates ey HEe TOJIBKO BKYCHOH, HO | 1osie3HOH? J[06aBKU B TIPOIYKTHI MUTAHUS. XUMHUECKHE
peakuuu BHYTpU Hac. XHMMHUYECKHE IPOLIECCHl, MPOUCXOMAAIIUE MPH XpaHEHUH U THepepaboTke
CEJIbCKOXO3SUCTBEHHOTO ChIphs. KoHCEpBaHTHI M aHTHOKUCIUTENH, UX POib. CrIOCOOBI XUMUYECKOTO
aHaJIM3a COCTaBa BEIIECTB B MPOAYKTax nuTaHus. CoaepxaHue BUTAMUHOB U MUHEPAJIbHBIX BELIECTB
B MMILEBBIX MPOTYKTAX.

[pakTuka (17 4):
1.Onpenenenue kayectBa Mena. lIpoBepka mena Ha HaMuYKe Kpaxmania, Mea, Caxapo3bl.

. Onpenenenue ButamuHoB A, C, E B pacTuTeIbHOM Maciie.

. OnpeneneHne HUTPATOB B IPOJIYKTaX.

. AHaNM3 NPOXJIaTUTEIbHBIX HAITUTKOB.

. Onpenenenue coaepaHus KUPOB B CEMEHAX PACTCHUH.

. KauecTBeHHbIE peakIuu Ha IPUCYTCTBUE YIIIEBOJOB.

. XMMHYECKHE ONBITHI C ’KEBATEIbHON PE3UHKOM.

Omnpenenenue cofepkaHusi MOBAPEHHOW COJIM B MPOAYKTaX MHUTAaHUS (MAcio, ChIPBI, COJIEHBIC
TBOPOIKHBIC U3JICIIHS).

Tema 5. Cnuuku (8 yacoB)

[paxTuka (6 9): [Tupodopsl. Uctopus uzodperenus cnnyek. Crnnuku Hlancens u Yokepa. Crinuku
Copua. Cinuku Upunu. HIBenckue cnnuku Jlynacrpema. Kpacueiii u 6enbiit pochop. OxkucanurensHO
- BOCCTAHOBUTEJBHBIE IPOLIECCHI, MPOTEKAIOIIUE MPU 3AXKUTAaHUM CHAYKU. OCHOBHBIE BHU/IBI
COBPEMEHHBIX cnu4Yek. JlepeBsiHHbIC (M3TOTOBJICHHBIE U3 MATKUX TOPOJ JEepeBa - OCHUHBI, JIUIIBI,
TOTIOJISL, AMEpPUKAHCKOW OeNnoil COCHBI W T. I.), KapTOHHbIE U BOCKOBBIE (MapaduHOBBHIE -
M3TOTOBJIEHHBIC U3 XJIOMYATOOYMaXHOTO JKI'yTa, MpomuTaHHoro napadguuom). Ilo meTony 3axuranus
- TEpOUHBIE (3WKUTAIOLIUECS MPH TPEHUH O CHELUAIbHYIO MOBEPXHOCTh - TEPKY) U OecTEépouHbIe
(3axuraronecss Npu TPEeHUU O 0Oyl moBepxHOcTh). CrnuyeuyHoe Npou3BOJACTBO B Poccum.
Crpoenue, coctaB M M3roToBieHHME cnuueK. CrnennanbHble cnuukd. [TopMoBblE (OXOTHHYBM) -
ropsiiue Ha BETPY, B CBHIPOCTU M MOJ H0XAEM. TepMuueckue - pa3BHUBAIOLINE MpU TOpeHUu Ooliee
BBICOKYIO TeMIIepaTypy U JarollKe MPU CTOPAHHUH TOJIOBKU OOJIbIIIee KOTUYeCcTBO Teruia. CHUrHaTbHbIE
- Jalollie NpU TOpeHUH IBeTHoe Iulams. QPororpaduyeckue - JAalOlIMe MTHOBEHHYIO SIPKYIO
BCIIBIIIKY, UCTIOJIb3YeMYI0 Tipu (oTorpadupoBannu. CUrapHbie - CIIMYKHA YBEIMUEHHOTO pa3Mepa Jiist
0oJee MPOIOKUTENLHOTO TOPEHUS PU PACKYPUBAHUU CUTApbl. TpyOOUHBIE- CIIMYKU YBEIHMUYEHHOTO
pasMepa aisi 6oJiee MPOJOIKUTEIHHOTO TOPEHUS IPH PACKYPUBAHUU KyPUTEILHON TPYOKH.
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KamuHHBIE - OY€Hb JUIMHHBIE CIMYKH, YTOOBI 3a)KUraTh KaMHUHbI. ['a30BbIe - MEHBIICH JUIMHBI, YeM
KaMUHHBIE, YTOOBI 3aKUTaTh ra3oBble ropenkd. JlekopaTuBHbIE (MOAAPOYHBIC, KOJUICKIMOHHBIC) -
OTpaHUYEHHBIC BBHITYCKH KOPOOKOB (MHOTJa HaOOpamH, yJIOKEHHBIMH B JEKOPATUBHYIO KOPOOKY).
[paktuka (2 4): 1. M3yueHue CBOWCTB pa3iMYHBIX BHUJOB CHHYCK (OBITOBBIX, OXOTHUYBHX,
TEPMUYECKUX, CUTHAJIBHBIX, KAMUHHBIX, (OTOrpapuyIecKux).

Tema 6. Bymara (6 yacoB)

Teopus (24): Ot neprameHTa M HIEJKOBBIX KHHUI A0 Hamux gHeil. Llemmronoza. Cssyromue:
KAaoJMH, KapOOHAT KaJlbliusd, HMIMEHThL. XJiomyaToOyMaXkHble TKaHU. Buasl Oymarn U ux
MPAKTUYECKOE UCIOJIb30BaHUE. TEeXHOJIOTHSl Mpou3BojicTBa Oymaru. CrTpykrypa Oymaru Imoj
MHUKPOCKOTIOM BO (piryopeciieHTHOM cBedeHuu. llomydalOpukarsl aasi TPOW3BOACTBA Oymarwu:
JpeBECHas Macca WM LEJII0I03a; LEIUI0JI03a OJHOJIETHUX pacTeHUHl (COJOMBI, TPOCTHMIIBI,
KOHOIUIM, pUca M JPYrux); MNOJYyLEIUI0I03a; MaKyjJaTypa; TpAnuyHas nojaymacca; Jjs CHelualbHbIX
BUJOB Oymarm: acOect, HIEpCTh M JAPYrHe€ TEKCTWIbHbIE BOJOKHA. [Ipom3BoncTBO Oymaru:
MPUTOTOBJIEHNE OyMa)XHOM Macchl (pa3MoJl U CMELIEHHWE KOMIIOHEHTOB, IMPOKJIEiiKa, HAllOJHEHUE U
OKpacka OyMakKHOW Macchl); BBIpaOOTKa OyMakKHOW Macchl Ha OymarojenaTeslIbHOW MalluHe
(pa30OaBieHue BOJOW M OYUCTKA MAcChl OT 3arps3HEHMM, OTJIMB, IPECCOBAHUE U CYILKA, a TaKkKe
NepBUYHAS OTJIENIKA); OKOHYATEIbHAs OT/IeNKa (KaJaHANPOBaHKE, Pe3Ka); COPTUPOBKA U YIAKOBKA.

[pakTrika (4 4): 1. V3y4eHue CBOWCTB pa3IMYHBIX BUJIOB OyMary.

2. [Tonydenue Oymary.
Tema 7. Xumust u crpouteiabeTBo (12 yacoB)

Teopus (4 4): CrpoutenbHbie pacTBopsl. M3Bects. Men. Ilecok. beron. LlemenT. Mcropus crekia.
Kupnuuu. ®apdop u dasHc. J[peBecuHa — yHUKaIbHBIN CTpOUTENbHBIN MaTepual. JlakokpacodyHbie
Matepuansl. CBoicTBa o0nudBl, MacISIHbIX Kpacok, smainei, pactBopureneil. Ilonstue 00
JKOJIOTMYECKH 4YHUCTBhIX Marepuanax. Kepamuueckas mnena. 3umaput. Kambimur. Cogomwur.
I'pyro6noku. CunukaTsl METAJUIOB M BsDKyLIME Marepuanbl. Koppo3us cTpoUTENbHBIX MaTepuasoB.
[Toumepsl B CTpPOUTENHCTBE. XMUMHUYECKHME CBOMCTBA CTPOUTENIBHBIX MATEPUATIOB XHUMHUYECKas
CTOMKOCTh — 3TO CBOMCTBO IOKAa3bIBAE€T, HACKOJHKO MaTepuald yCTOWYMB K BO3JEHCTBUIO JAPYTHX
BEIIECTB: KHUCIJOT, LIEJI0o4Yei, coieil u ra3oB. Koppo3noHHas yCTOMYMBOCTH — CBOMCTBO MaTepuaia
MPOTUBOCTOSATH BO3JCHCTBUSIM OKpYKaroleh cpezpl. Yalie BCEro 3T0 OTHOCHUTCS K CIIOCOOHOCTH HE
MpoIyckarh Biary. PacTBopuMOCTh — CBOWCTBO, MpU KOTOPOM MaTepuanl UMeEeT CHOCOOHOCTh
PacTBOPATHCS B PANIMYHBIX JKUIKOCTIX. Are3usi — CBOMCTBO, KOTOPOE XapaKTepPU3yeT CIIOCOOHOCTh
COEIMHATHCS C IPYTMMHU MarepuaiaMu U MOBEPXHOCTAMH. Kpucramnuzanus — XapakTepUCTHKA, TIPU
KOTOpO#l MaTepuan MOKET B COCTOSIHMUU Iapa, pacTBOpa WIIM paciijiaBa 00pa30BbIBATh KPUCTAILIHI.
Bunel 3arpssHenuii (IbUIeBble, paJMallMOHHBIC, OHWOJIOTMYECKHE, IIYMOBBIE), 3HAYCHHE >KUBBIX
OpPraHM3MOB B JJOMaxX U KBapTHUpPaX.

[paxTuka (84): 1. OnpeneneHre OTHOCUTENHHOM 3aMBbUICHHOCTH BO3/IyXa B IOMEIICHHUH.

2. Perenuie 3a/1a4 ¢ 9KOJIOTUYECKUM COJICPKAHUEM.
Tema 8. Xumus u aBToM00MIb (4 yaca)

Teopuss (24): Marepuasbl, KOTOpPHIE HUCHONB3YIOTCS [UIsl HW3TOTOBJICHUS  aBTOMOOWIICH.
3anpaBoyYHbIC KUAKOCTH (TOIUIMBO, Macliia, CMa3Kd, OXJIKIAIOIINE XUIAKOCTH), PE3UHBI - IIUHBI U
PE3UHOTEXHUYECKHE W3/EJHS; MIACTMACChl; OT/IEIOYHOIEKOPATUBHbIE MaTepuasibl (0OMBKA, JTAKU U
KpacKd, aHTHUKOPPO3HOHHBIE TMOKPBITUS U T. I.); KJIE€H, TE€PMETUKHU. DIEKTPOIUT — ITO YTO-TO
3HaKOMoO€. bBeH3WH, KepoCMH U JApyrue «- HHbl XHMHYECKHE IPOLECCHI, MPOUCXOIAIIUE IPH
SKCIUTyaTaI[Mi aBTOMOOWIISA. DKOJIOTHS K aBTOMOOMIIb.

Ilpaktuka (24): 1. beH3uH M KepocHH Kak pacTBOpuTenad. OIBITBI MO O03HAKOMJICHHIO C

pacTBOPSIIOIIMM  JICWCTBUEM  HE(PTENpOAYKTOB, Kak W  OPEbIAYIIMH, IJI0XO BUAHBI  C
JE€MOHCTPAIIMOHHOTO CTOJIA, IO3TOMY MX JIYYIle BCErO CTaBUTh B KAUeCTBE J1aOOPaTOpHOM paboThI. a)
B npoGupku c OeH3WHOM, KEpOCMHOM W BojoM HamuBaroT mo 0,5 mi pacTuTesnbHOro macia |
B30anThIBatoT. Macio pacTtBopsercss B yrieBojopojax. OTMedarT Jy4lllyl0 pacTBOPUMOCTh B
OenzuHe. 6) B HeOonbIne cTakaHuMKU WK GapPopoBble YAIIKH ¢ TEMH K€ JKUAKOCTIMH MOMEIIAI0T
KYCOUKM TKAaHU C TISITHAMH JKUpPa U TMEPEeMEUIMBAIOT WX CTEKISHHOW manoukoi 2-3 muH. [locie
BBICBIXaHUS TKaHHU, TIOMEIIEHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCSI OYMIIIEHHBIMHU OT JKUPA.
2. 'opeHune BbICIIMX YTIeBOJOPOJOB. a) CMauuBalOT MOJOCKU (HIBTPOBAIIbHONW Oymaru B OEH3MHE,
KEpOCHHE, Ma3yTeé M TMO/UKMIalT HX. BemecrtBa ropsAT cBeTAIMMCS IUIaMeHEM. Beiciue
YIJIEBOJOPOIbl IPU TOPEHUH 00pasyioT komoThb. 0) Ha kenesnble rmacTUHKM Wik ¢aphopoBbie
KPBILIKK HaJIMBAIOT MO HECKOJIbKY Karlelb OeH3MHA, KePOCHMHA M CMa304YHOTO Macjia WIM Ma3yTa U
nopxuratoT. Habmogaror To ke siBiaeHue. OOpalaioT BHUMaHUE Ha JIETKYIO BOCIUIAMEHSEMOCTh




OCH3MHA M Ha CPaBHUTEIHHO TPYAHYIO CrOpaeMoCTh Ma3yTa. B) B ixenesnyro umu ¢apdopoByro
JI0XKEUKY MOMEIIAl0T HeOOoJIbIION Kycouek napaduHa U HarpeBaroT ero B IiaMenu ropeiku. [lapadun
IUTABUTCS, @ 3aTE€M FOPUT, 00pa3ys KOMOTb.

3. Ouncrka OeH3uHa 1 KepocruHa. BeH3MH 1 KepOCHH MOCe 3aBOJICKON NIEPETOHKH COAEPKAT MPUMECH
Ha(TEHOBBIX KUCIIOT M JIPYTUX BEIIECTB, OCIOXKHAIOMINX MX MpUMeHeHHe. HeounieHHbIi KepoCcHH,
HampuMep, IUIOXO TMOJHUMAETCS MO0 (UTWIIO JaMIiibl, c1abo ropuT W ObICTpo oOpa3yer Harap.
Heouuiennsle MpoayKThl MOKHO y3HaTh IO TPSI3HOMY BHMJY M Malod Ipo3padHOCTH. O4HCTKY
MIPOU3BOIAT 0OBIYHO, 00padaTeiBast HEPTEIPOAYKTHI CliepBa KOHIEHTPUPOBAHHON KHCIOTOH, a 3aTeM
miesnioubto. HanmuBaroT B OOJIBIIYIO JENUTENbHYIO BOPOHKY 15—20 MJI HEOUMIIEHHOTO KEpPOCHHA U
npuOaBIsAOT 2-3 MIT KOHIEHTPHPOBAHHON CEPHOM KHCIOTHL. BOpPOHKY 3aKphIBAOT MpOOKOil U cMech
BeTpsaxuBaoT okoyio 10 muH. Ilpym 3TOM BOPOHKY Aep:kaT MpOOKOH BHH3 M BpeMs OT BPEMEHH
OTKpPBIBAIOT KpaH, 4TOOBI BBIIYCTUTh BBEpPX Maphl JieTyuux BemiecTB. [locie aToro cMecu narot
paccliouThCs, Ha 4TO Takke morpedyercs MuHYT 10 mimm jaxe OoJIbIle, W MEJICHHO CITYyCKAaIoT
HIOKHUM Cc0M Kucioro ryapoHa. OcTaBHIMIICSI B BOPOHKE KEPOCHH IPOMBIBAIOT IMOJOOHBIM XKe
cocoOoM BoJIOW B TeueHne |1—2 MuH. BOAHBIN cilo#l cmyckaioT, a KepocHH mpombiBaioT 5— 10-
MIPOLIEHTHBIM pacTBOpOM Mieoun. [locne cauBaHuUs 1IEI0YHOTO CJI0S OTMBIBAIOT OT KEPOCHHA BOJIOMN
octaTku mienoun (mpoba denondrarenHom). YOeKTarOTCS B TOM, YTO OYHIICHHBIM KEPOCHH
OKa3bIBaeTcsl 0oJiee Mpo3payHbIM, Jydllle TOPUT U UMeeT Apyroi 3amax. Ha nmuctku ¢uiabTpoBambHON
Oymaru nmoMemaT Kaljd UCXOJHOTO M OYMILEHHOro KepocuHa. OUUIEHHbIN KEPOCHH HcHapsercs
MTOJIHOCTHI0, HEOUMILEHHBIN OCTaBJISIET MOCIe ceOsl MSTHO IpUMeceH.

Tema 9. Xumus crupaet, yucTut u youpaet (10uacos)

Teopust (24): Mputa. CocrtaB, cTpoeHue, noigydeHrue. CHHTETHYECKHE MOIOIIME CpPEeACTBa U
MOBEPXHOCTHO - aKTUBHbIE BeniecTBa. OcHOBHbIE KOMIOHEHTH CMC: MOBEPXHOCTHO-AaKTUBHBIE
BemectBa ([IAB); BcmomorarenbHble BellecTBa: IIENOYHBIE COJM - KapOOHAT M CHJIMKAT HaTpUs,
HEeWTpaimpbHBIE  comu -  cymbdar u  (dochar  Harpus, KapOOKCHMETUIIIIEIITION03A,
MOJMBUHUIMUPPOIMIOH, XHMHUYECKHE OTOenuBaTenu (MEpCcoiii); XUMHYECKHE OTOCTHBATEIH
(mepekuck Bomopoaa); pusuveckue (ONTHYECKUE) OTOETUBATENN - (IIYOPECIUPYIONIUE COSTMHEHNUS;
azcopOLMOHHbIE KpacuTenu (ylnbTpaMapuH, WHAWTO, CHUHTETUYECKHUE OPraHu4ecKhe IUTMEHTHI);
O0nomo0aBku - (GepMeHTHI (JUMa3bl, MPOTea3bl U JIp.); OTAYIIKH; aHTHCTaTHKUA. CpenctBa OBITOBOM
XUMHHM - XUMHYECKHE CpEeACTBa IO YXOAy 3a COOCTBEHHOCTHIO: OJEKAOW, IOMEIIECHUSIMH,
aBTomoOmIaMu. K cpeactBam ObITOBOM XUMHM OTHOCAT A€3UH(GUIUPYIOIINE CPEACTBA, PENEIICHTHI U
np. cpeactsa. CpencTBa ObITOBONM XMMUH, IPUMEHSIEMbIE JJIs1 BHIBEACHUS MATEH.

[paktuka (8 u):1. Onpenencune PH - cpepl B MbIIax U HIAMITYHSX.

2. [IpuroToBiieHue MbLIa U3 CBEYKU M CTUPAIBHOM COJIBI.

3. BoiBenenue nsateH ¢ Tkanu. Meuta. CoctaB, CTpoeHHE, OTyYeHHE.
4. CpaBHEHHE CBOMCTB MbUIa CO CBOMCTBAMU CTUPAJIbHBIX OPOIIIKOB.
Tema 10. Xumus u KocMeTH4YecKHe cpeacTna (6 yacos)

Teopusa(249): Kocmetnueckue moromue cpencrsa. Kpemsl. [lenomoroniue cpencrsa. Ononackuparenu
u kouaunuoHepsl. ['enu. CocTaB U CBOICTBA KaK COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TUTUEHBIL;
IPaMOTHBIN BBIOOP CPENCTB TMTMEHBI; MOJIE3HBIE COBETHI MO YXOAY 3a KOKeH, BOJIOCAMH U MOJIOCTHIO PTa.
CocTtaB u cBOHCTBa HEKOTOPBIX MIPEMapaTOB TMTHEHUYECKOH, Ie4eOHOM U AEKOPATUBHOM KOCMETHKH,
IrPaMOTHOE X UCIOJIb30BaHNE. XMMHUECKHE MPOIIECCHI, JIEXkKAIIUE B OCHOBE yX0/Ia 32 BOJIOCAMH, UX
3aBUBKH, YKIIAJKU, OKPACKH; MPABUIIBHBIN YXOJI 32 BOJIOCAMH, TPaMOTHOE MCIOJIh30BaHUE MIPENapaTOB
JUISL OKPACKHU M YKJIAJIKH BOJIOC, OPUEHTUPOBAHUE B MX MHOT000pa3uu. J[e3010paHThl U O30HOBBIH ILIUT
M1aHeThl. JlyimmcTeie BemecTa B nappromMepun, KOCMETHKH, MOIOIINX CpeAcTBaxX. DPHUpHbIE Macha.
CocraB. Crnoxxusle 3gupsl. CocTaB, CTpOEHUE, MOTyUYEHHE.

[pakTtuka(4 4): 1. U3yuenue cocraBa AeKOPATUBHON KOCMETHKHU MO STHKETKaM.
2. Omnpenenennie PH - cpenbl B MbUIaX U IIAMITYHSIX.
3. N3Bneuenue 3(pupHBIX Macel U3 pacTUTEIBHOTO MaTepuana. [lepeunas mMsrta, e10BO€ Maco.
4. ITonmy4yeHue cI0XKHBIX 3PUPOB U3 OPTaHUUECKUX COEANHEHUH. DTHIIMETaHaT (3amnax poma).
N306yTrnaTanar (GpyKTOBbBIH 3amax).
Tema 11. Xumus — xo3s1iika qomamnei anteuku (12 yacon)

Teopus (5 wu): JlekapcTBeHHbIC Tpemaparbl, WX BHJIbI M Ha3HadeHue. Kaxmaoe JeKapcTBO —
XUMHUUYECKMU peakTuB. MHororpanueii oxa. [louemy iox Hamo Aep:kaTe B IUIOTHO 3aKYITOPEHHOU
CKJISIHKE. «3elE€HKa» WIM pacTBOP OPMILIMAHTOBOTO 3e1€HOr0. HeoObIuHbIe CBOMCTBA OOBIYHOM 3€1EHKU.
AKTHBUpPOBaHHBIN yroib. JlekapcTBa ot npoctyasl. Butramunsl CaMojenbHbIe JieKapcTBa. ACIUPUH WIIH
alleTWICAIMIIMIIOBAs KHUCIOTa M €ro cBoiictBa. UTo moje3Hee: acUpUH WM yICapuH, HypodeH HIu




nbynpoden? Ilepekucy Bogopoaa u runponepur. CBoiicTBa mepekucu Bogopoaa. [lepmanranar kamus,
MapraHlOBOKHUCIBIN Kalduil, OH ke — «MapraHuoBka». HeoObrunbie cBoiicTBa MapraHuoBku. Kaxyro
OMACHOCTh MOXKET MPEJICTaBIIATh MapranuoBka. HyxkHa au B gomamiHei anredke OOpHas KHUCIOTA.
Crapble nekapcTBa, Kak ¢ HUMU NOCTynuTh. Bompockl k cemunapam: 1. Ilepmanranar kanusa. Wcropus
oTkpeiTust. Dusnmyeckue cpoiicTBa. OkuciutenpHble cBoicTBa. [IpaBuiia XpaHeHHs NepMaHaraHarta
kanus. 2. [IpuMenenune pacTBopa nepMaHraHara Kaiuus B ObITy, B MeAuLIMHE. Mephl IepBOii TOMOIIH MTPH
OTpaBJICHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM IE€pMaHraHara kamus. 3. PacTBop OpmiIIMaHTOBOTO
3eneHoro. [lepokcua Bogopoaa, uctopust oTkpeITus. [lepruaposs. @u3ndeckne, XUMHUYECKUE CBOMCTBA.
[TpumMeHeHre B MEIUIIMHE: KPOBOOCTAHABIIMBAIOIIEE U Ie3WH(UIHPYIOIEE CPEICTBO.

[pakrtuka (7 1): 1. [Tonyyenue iiogodopma.
2. JleficTBUE KHCIIOT Ha OPHIUTMAHTOBBIN 3€JICHBIH.
3. llenoyHoe pacuienieHne JIEBOMULICTHHA.
4. KauecTBeHHas peaklys Ha IEPOKCU BOJOPOIa.
5. Omnpenenenrie BUTAMUHOB B Ipenaparax MoJIMBUTAMUHOB.
Tema 12. Xumus B meauuute (32 yaca)

Teopus (20u): IlepBble miarm xumuu B MeauuuHe. lloHstue o Qapmakonoruu, HaTpOXUMUH,
xuMmuoTepanuu. [lapanenbc — 0OCHOBOIONIOXKHUK MenuuuHCKoN xumuu. Knasauii ['anen — ¢dapmaxodior.
1. Opnux — 0CHOBOMOJIOKHUK XuMHUoTepanuu. [Ipodeccun: xumMuk, OMOXUMUK, papMalieBT, 1a00PaHT.
JlexapcTtBeHHble — BemiecTBa. Kiaccudukanuu — JeKapcTBEHHBIX — BEIIECTB:  (hapMakoJoruyeckas,
xumuueckas. CoIpb€ U NOTYyYeHHUsS HEOPTaHUUYECKUX, OPTaHNYECKUX JIEKAPCTBEHHBIX BeleCTB. POpPMBI
JIEKapCTBEHHBIX MTPeNnapaToB: TaOIETKH, IpaXke, CBEYH, IMYJIbCUU, CYCIIEH3UH, HACTOUKH U Jp.

[paktuka(12 1): 1. O3nakomiieHne ¢ GpopMaMu JIEKAPCTBEHHBIX MPENapaToB.

2. 3HaKOMCTBO C 00pa3IaMu JEKapCTBEHHBIX CPEJICTB M OTIBITHI C HUMH.

3. DKCKypCHS B MEJIITYHKT.

Campble pOCTHIE U3 JIEKAPCTB

[Tepmanranar kanusi. Hcropus OTKpbiTHA. Du3nyueckue CcBOWCTBA. OKHUCIUTENbHBIE CBOMCTBA.
[IpuMeHeHne pacTBOpOB MepMaHraHaTa Kajaus B ObITy, B Menunuue. [IpaBuna xpaneHus. Mepsl nepBoi
ITOMOIIIY [TPY OTPABJICHUU KOHLIEHTPUPOBAHHBIM PACTBOPOM IEPMAHIaHATA KA.

[Tepokcun Bomopoma, wuctopus OTKpeITHA. [leprugposib. duszndeckre, XUMHYECKHE CBOMCTBA.
[IpumeHeHne B MEUIIMHE: KPOBOOCTAaHABJIMBAIOIIEE U Je3UH(UIIUPYIOIIEE CPEACTBO.

Wox: ucropus OTKpBITUSA, CTpoeHHUE, (PU3MYECKHMEe U XHMHUYECKUE CBOMCTBa, mpuMeHeHHe. bopHas
KHCJIOTa, OOPHBIA CIIUPT, aHTUCENITUYECKAsT aKTUBHOCTh. DU3NOTIOTHIECKUN PACTBOP.

JIsmuc. Hamateipuelil ciupt. ['ekcaruapat ximopuaa kanbius. ['entaruapar cyiabdara muHKa.
AKTUBUPOBAHHBIN YTOJIb.

[IpakTuka 1. IIpuroroBiieHre pacTBopa XJI0pHaa Kaiablus € 3aJJaHHONM MacCOBOM J0JICH.

2. «Kuakuii xameneon». Pasznoxkenue mepokcuaa Bojopona. H202 — okuciauTenb, BOCCTAHOBUTEIb.
PactBopenne woma B Boge, B crnupTe. PacrnoznaBanue wuoauaoB. OOeciBeuMBaHHE pPacTBOpa
IIepMaHraHaTa Kajus aKTUBUPOBAHHBIM YIJIEM.

SAnoButeie BemectBa Anpl. Krnaccudukainus sIOBUTHIX BELIECTB. YTapHBIA ra3: MPU3HAKH
oTpasienus. Okazanue nepoi nomoiiu. Pryrs. Tokcuunocts nmapoB prytv. Conu pTyTH: KOJOMEIND,
cyjeMma, npuMeHeHue B Meauuuue. Mpibsk. CBunen. CoennHeHust XxpoMa. TOKCHYHOCTh OpraHu4eCKuX
pactBopuTenei. [IpaBuna xpaHeHus s10B B ObITY. Mepsl IepBOil MOMOIIY HPU OTPABJICHUU.

XuMusg ¥ MeaulMHa. buoreHHble 3yeMeHThl W uUx coeaunHeHus OO 0030p OHONIOrMUYECKON POIU
3JIEMEHTOB-OpraHorenoB Yriepoa. Bogopon. Kuciopon. Azor. Cepa. @ochop. buonornyeckas poib
HEKOTOPBIX HEMETAIUIOB, HE OTHOCAIMXCA K opraHorenam ®drop. Xmop. bpom. Hox. Kpemnnii. Cenen.
buonormyeckn BakHbIE HEOpPraHMYecKHe coennHeHus HemertawuioB. Kucimopon. Ozon. Bopa.
Munepansuele  BoAwl. Ilepokcun Bomopoma. @PepMEHTATUBHBIE CpEeACTBA 3aIMTBl  OpPraHU3MA.
CepoBoyopon. Ammuak. Ilukn MoueBHHOOOpa3oBaHus. MOHOOKCHA a30Ta. HuTpaTbl, HHUTPUTHI.
VYrnekucnsiii ra3. MoHookcuz yriaepona. bydepusie cucremsl opranusma. ['uapokapbonarnas Oydepnas
cucrema. docdarnas OydepHas cucrema. MexaHusm OydepHOro nedcTBHs cuUCTeMbl. B3aumocBs3b
KPYroBOpPOTOB OHOT€HHBIX 3JIEMEHTOB. bHOHeopranmueckas xumus M MeauuumHa Heopranuueckyro
OMOXMMHIO MOKHO pacCMaTPUBATh KaK MPUTIOKEHHE TTPUHIIUIIOB KOOPINHAIIMOHHON XUMHH METAIJIOB K
OuosornyeckuM mpobdiaemaMm. MeTasuibl B opraHu3Me 4eioBeka bruosornueckas pojb «METaUIOB KU3HU»
OO6muit  o630p pomu S-metamwnoB. Harpuit. Kanuit. Maramii. Kanpuwmii. JlaHHBIE MeTauIbI
paccMaTpuBarOTCs COTJIacHO IJIaHa:

1. Coneprxanue B 3eMHOM Kope. BaxkHelime npupoIHble COeTMHEHHUS.




2. Coneprxanue 1 (popMbI CyIIIECTBOBAHUS B )KUBBIX Opranu3max. buonorndeckas poss. 3. [[pumenenue
MeTajula U €r0 COCANHEHUN B MEIULHE.

4. TOKCUYHOCTh METajla U €r0 COSAUHCHHIA. )

OOmwmit 0030p posu d-metaiios. XKese3o. Mapranen. Kobanst. Meap. Luak. Mosu0eH.

JlaHHbIE METaJIIBl paCCMAaTPUBAIOTCS COTJIACHO IUIaHA!

1 ConeprxkaHue B 3eMHOU KOpE.

2. BaxxHelre NpupoiHbIe COSAMHEHUSL.

3. Coxeprxanue U GOpPMBI CyIIIECTBOBAaHUS B )KMBBIX OpraHu3Max. bronornueckast pob.

4. IlpumMeHeHne MeTaljla U €ro COeIMHEHUI B MEULIMHE.

dwusnonornyeckass ¥ MaTOJOTUYECKas POJIb HEKOTOPHIX 3JIEMEHTOB B OpraHu3Me. S-OieMeHTHI. d-
OnemeHTbl. KoMIuiekcHble (KOOPIMHAILMOHHBIE) COEAMHEHHS Ppa3IMYHbIX 3JIEMEHTOB B OpraHU3MeE.
DnemeHThl, 00JI€3HH, JE€KapcTBa. bUOIOrMueckn akTHBHbIE MOJIEKYJIbI.

Bona. AmuHokucinotsl. AckopOuHoBas kuciorta. OpromosexkyispHas MeaunuHa. buonorumuecku
aKTUBHBIE OJIMTOMEpbl buonormyeckass pojib HEKOTOPHIX METANIOB, HE OTHOCSIIMXCS K «MeTajulaM
xKu3HUY. Amomuauii. Cepedpo. bapuii. Pryrs. CBuner.

IIpaktuka. Temamuueckas eukmopuna «Xumus u MEOUYUHAY.

duznyeckass XMMUS U METUIITHA.
®u3n0JI0T — 3TO0 PUINKOXUMUK, UMEIOLIUI /110 C SIBICHUSIMH )KUBOTO opranusma. .M. CeueHos
JKuBble OpraHn3Mbl MOTYT CYIIECTBOBATh JIMIIb Oaroaapsi X 3aMedaTreabHONU CIIOCOOHOCTH
KMHETUYECKH KOHTPOJIMPOBATh XUMHUECKUE PEAKIIMHM U TEM CAMbIM TOJABJISATh CTPEMIICHUE K
JOCTH>KEHHUIO TEPMOIMHAMH4YECKUX paBHOBecHil. V.B. bepe3nn XnMuueckast TepMOIMHAMUKa U )KHBbIE
opranu3msl TepMoAMHAMUKA U OPTAaHU3MBI. XuMuyeckas U OnoxuMudeckasi KHHETUKA U KaTallu3.
depMeHThI — OMOJIOTMYECKUE KaTalu3aTopbl. 3HaYEHUE PaCTBOPOB ISl OMOJIOTUU U METUIIUHBL.
KucnotHo-1menouHoe paBHoBecue U Oy(epHble CUCTEMbI OpraHn3Ma. AMUHOKHUCIOTHbIE OydepHbIe
cucteMbl. benkoBbie OypepHbie cucTeMbl. MI3MeHeHne KUCIOTHO-IIIETI0YHOTO PaBHOBECHSI IPH
pa3IUYHBIX 3200JI€BaHUSX.

MeauuMHCKHE MAaTEePHAJIBI

Heoprannueckue MemuiuHcKue Marepuasibl. Metamibl. YTiaepoaHble Martepualibl. MexaHu3Mbl
B3aUMOJICHCTBUSL MEAMIIMHCKUX MAaTepuaioB ¢ OHOJIOTHYECKMMHU cHcTeMaMd. B3aumonencTBus:
MaTepuai — KpoBb, MaTepuall — TKaHb, MaTepHUall — KJI€TKa, MaTepuasl — OMOTIOIUMEPHIL.

HckyccTBeHHBIE OpraHbl. AmNmaparbl «UCKYCCTBEHHOE CEpJlle-JIEeTKOe», «HUCKYCCTBEHHAsl MOYKay.
HckyccTBeHHOE cepilie YeloBeKa ¢ aBTOHOMHBIM UICTOYHUKOM MUTAHUS.

Bonpocs! k cemunapam: 1. Floa: HCTOpus OTKPBITHS, CTpOeHHe, Gu3nUeckne N XMMHUYECKHE CBOICTBA,
MIPUMEHEHHUE.
2. bopnas xucnoTa, OOpHBINM CIUPT, AaHTUCETITUYECKAs] AKTUBHOCTb.
3.@usnosiornyeckuil pactop. Jlsmuc. HamatelpHblii ciupT.
4, OypanuauH. AKTUBUPOBAHHBIN yroJib. ['opunvyHUKY, 1acTeipy. X mpuMeHeHHe, CBOMCTBA, CIOCOOBI
XpaHEHUS.
5. AcniupuH. [Ipumenenue, papMakoIoruueckoe AeiCTBUE Ha OPraHu3M.
6. AHTHOMOTHKH, Kiaccudukaius. J[ucoakTpros.
7.ApomaTnueckye Macia U X JeHCTBUE Ha OpraHu3M. Apomarepanmusi.
8. AcniupuH, (pu3UYECKUE CBOMCTBA, UCTOPUS MOTyYCHUSI.
9. AHTHOMOTHKH, HCTOPHUS OTKPBITHS.
10. Knaccudukaius siioBUTHIX BEIIECTB.
11. Vrapusblii ra3: npu3Haku oTpasieHus. OkazaHue IepBoOi MOMOIIIH.
12. Pryth. TokcuuHOCTh apoB pTyTH. CONK PTYTU: KAIOMENb, CylieMa, MPUMEHEHHE B MEAUIIMHE.
Mbiubsk. CBunen. CoeMHEHUs XpoMa.
[Ipaktuka 1. UccnegoBanue ieKapCTBEHHBIX TPENApaTOB.
2. JlenoBas urpa «Cmnacute 0osibHOTO». [lenoBas urpa compoBOKIaeTCsl MPOBEICHINEM KadyeCTBEHHOTO
aHallM3a pacTBOpa KOHKPETHOTO BEIeCTBa XUMHUYECKMMH MeTonamu. (BemectBa: THocynsdat HaTpus,
HOBOKaWH, TAKTaT Kanbims, D-Tmoko3a, MeaHbINH Kynopoc, OpoMuUI Kanus, CylIb(aT Maruus).
3. HccrnenoBanne TOKCHYHOCTH OBITOBBIX BemiecTB. OcTOpokHO, muileBble g00aBku! Ux neiictBue Ha
OpraHu3M.
4. Pemrenue 3a7a4 1o o0IIe XUMUH ¢ MEIUKO-OHOIOTHUECKON HAMPaBICHHOCTHIO.
5. KoHkypc (KOMTUYECTBEHHBIN) YHCla peleHHbIX 3a1ad. CocTaBieHre COOPHUKOB 3a1ad YYalIuXcs Mo
Teme (¢ pemeHussMu). CocraBieHre TBOPUECKUX PACUETHBIX 3a1a4 110 Pa3InYHbIM TEMaM.



Tema 13. BoinostHeHHEe NPOeKTOB (7 4acoB)
Teopus (29): Ilonarue npoekra. Tunbl MPOEKTOB, OCHOBHBIE 3Tallbl BHINOJIHEHUS ITpoekTa. Kpurepun
OLICHMBAHMSI BBINIOJHEHUS M 3aIIMUThl NpoekToB. Co3/1aHue NPOEKTa OCYLIECTBIISIETCS MO CIEAYIOLIUM
sranam: — Onpezaenenue nmpoodiaemsl; — AKTyanu3anus TeM; — Beibop o0bekTa n3ydenus; — IloctaHoBka
nenn u 3amad; — Ilogbop wmarepuwana; — BeiOop wmeronoB wuccrnemoBanusi; — IlpoBexenue
SKCIEpUMEHTANIBbHOM paboThl; — Odopmiienue paboThl; — 3alIuTa MIPOEKTa, MPEICTABICHUE PE3YIbTATOB.
[Ipaktuka(S4): BeinosHeHne MPOEKTOB € UCTIOIb30BAaHUEM KOMITHIOTEPHBIX TEXHOJOTUM. 3aniuTa
IIPOEKTOB.

INJIAHUPYEMBIE PE3YJIbTATHI
Jluunocmmuuwle peynomamaoi:
¢ CHOPMUPOBAHHOCTH MOTHBALUU K  00y4eHuto u LIEJICHANPABJICHHON
MM03HABATEILHOM IEITCIILHOCTH,
® TOTOBHOCTb M CIIOCOOHOCTB K CaMOOOPa30BaHMUIO;

®  CIIOCOOHOCTH K CaMOCTOSTEILHOM, HCCIEI0BATEIbLCKOM, UH(pOpPMAITMOHHO-
MMO03HABATEILHOM, aHAIMTUYECKOM eI TCIILHOCTH,
e c(HOopMUPOBAHHOCTH HaBBIKOB COTpYJIHHUYECTBA CO  CBEpPCTHUKaMH

" B3POCJIbIMH.

Memanpeomemmnuwie pezyibmamal:

e Cc(hOpMHUPOBAHHOCTH MPEACTABICHU O B3aUMOCBSI3U U B3aHMOJICHCTBUH €CTECTBEHHBIX HAYK;

e Cc(hHOpPMHUPOBAHHOCTh YMEHHH CaMOCTOSITENIBHO OMPENEIATh IEeTH W COCTABJISTH IIJIAHBI

NESTETFHOCTH; CAMOCTOSATEIIEHO OCYIIECTBIISATh U KOPPEKTUPOBATH IEATEITLHOCTH;

® BIAJICHUE HABBIKAMH TOJyYEHHUs HEOOXO0IUMON HH(MOPMAIINU, YMEHHE KPUTHIECKHU €€
OIICHUBATh U 00pabaThIBaTh, YCHEIIHAS OPUEHTAIUS B PA3IMYHBIX HCTOUHUKAX UH(DOpPMALIHH;
YMEHHE UCIO0JIb30BATh CPEJICTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIXTEXHOJIOT Hif;
yMEHHE aHAJIN3HPOBATh, OIICHUBATb, IPOBEPSTH Ha  JIOCTOBEPHOCTh
1o0600IIaTh HAYYHYIO HH(GOPMAITHIO;
BJIaJICHUE HaBbIKAMH IMO3HABATENbHOW peQuieKCuu M MpPEe3eHTAlUU Pe3yJbTaTOB COOCTBEHHBIX
HUCCIIEJOBAHUM.

Ilpeomemmnole pe3yromamot: OCIE 3aBEPIICHUS 00YICHHS 110 TIpoTrpaMMe oOydaronuecs: OyayT 3HATh:
— cocCTaB, CBOMCTBa, 00JIACTH NMPUMCEHEHHUs HauOoJiee pacipOCTpaHEHHBIX BEIIECTB M MAaTCPHAIOB U
YMETbh MPUMEHSATH UX 110 Ha3HAYCHHIO, COOJTI0/Ias IpaBuiia 0€3011acHOro 00paIleHHs ¢ HUMH,

— POJIb XUMHUYECKUX JIEMEHTOB M UX COCIMHECHUH B KU3HECATCIILHOCTH OPraHUu3Ma;

— BaKHEHIIIME XUMHUYCCKUE MPEBPAIICHHUS, JICKAIINE B OCHOBE METa00JIN3Ma;

— HEKOTOPbIC HEOPraHMYECKHE U OPraHUYCCKUE BEIECTBA, IPUMEHSIEMbIC B METUIHE.

[Tocne 3aBepieHUst 00yUSHHS 110 TPOTrpaMMe 00yJaroIuecs OyIyT yMeTh:

— COCTaBJIATh CXEMbI OCHOBHBIX KPYrOBOPOTOB OMOT'CHHBIX 3JIEMEHTOB B IIPUPOJIe, 000CHOBBIBATH POJIh
Ka)KJIOT0 B COXpaHCHHH MIPUPOIHOTO PABHOBECHS, AHAJIU3UPOBATh PUYMHBI M ITOCIICCTBHUS €T0
HapYIICHHS;

— IPOBOJUTHh XUMUYECCKHUI IKCIIEPUMEHT 110 0OHAPYKEHUIO KATHOHOB U aHUOHOB B PacTBOPAx;
—co0mo1aTh MpaBuiia 6€30MacHOCTH IPU OOPAIEHUH C JIEKapCTBEHHBIMH BEIIECTBAMH U CPEJICTBAMU
OBITOBOI XUMUH;

—COCTAaBJISITh OTYET O POJAECTAaHHOM SKCIIEPHUMEHTE;

—MIPUMEHSTH BEIIeCTBA M0 HA3HAYCHHUIO;

—peliaTth 3a/1a4l Pa3InYHON CTEMEeHU CI0XKHOCTHU: KaK THIIOBHIE, TaK M KOMILIEKCHBIE; —Pa3BUBATh
CcOOCTBEHHYIO MHUIIMATHUBY M TIO3HABATENBHYIO aKTUBHOCTh IIPU PEIICHUN Pa3IMUHBIX BOIIPOCOB U
mpo0IeM B XUMUH.

PA3JEJ 2. OPTAHU3AIIMOHHO - ITEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALINN
IMPOI'PAMMBI

KAJEHJAPHBIY YYEBHBINA T'PA®UK



Ne

i OCHOBHBIE XapaKTEPUCTUKU 00pa30BaTEIHLHOTO MpoLiecca

1. | KonnuectBo yueOHBIX HENENb 34

2. B IIEPBOM I10JIyTO/IUU 16

3. BO BTOPOM IIOJIyT'O/IUU 18

4. | Havano yde6HOrO roja (IiaHupyeMas qata Hayajia 3aHsATHIA) 06.09.2023
OxoHuaHue yudeOHOro rojaa (IlaHupyemass JAara OKOHYaHUs

5, ey Aa (mranupyemas A 28.05.2024
3aHSTHI)

6. | KonmgecTBo y4eOHBIX 4acOB HA OJTHOTO YYAIIETOCs B HEICITIO 4

7. | KonnuecTBo yueOHBIX 4acOB Ha OJHOTO yJallerocs B roJl 144

8. | ®opma opranmzanuu 00paz0BATEIHHOTO IpoIIecca OYHO

YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBbI

Mam €puUaibHO-mexnuuecKoe obecneuenue npozpammbsl

OpraHuzallMOHHBIE  YCJIOBMS,  TO3BOJISIIOIIME — PEAM30BaTh  COJEp)KaHHWE  JOIMOJIHUTEIbHOMN
o0Opa3oBaTesbHOM MporpaMMbl «XHUMHSI B JKM3HHM YEJIOBEKa» IPEAINOoaralT Hajluduhe: - MOMEIICHUs,
YKOMIUIEKTOBAHHOTO CTaHJApPTHBIM Yy4eOHbIM OOOpynOBaHHMEM U MeOenbio (AOoCKa, MapThl, CTYJbS,
mkadpl, dMeKTpoodecreueHne, BBITSDKHON IKad, pakOBUHA C XOJOJHOW BOJOIPOBOTHOW BOJOW). -
HEOOXOIUMBIX Ul SKCIIEPUMEHTOB OOOpPYIOBAaHUS U PEAKTUBOB. - MYJIbTUMEIUNHOTO 00OpYIOBaHUS
(kommbIOTEp, HOYTOYK, MPOEKTOp, (DI3IIKapThl, 3KpaH, CpPEeACTBa TEIEKOMMYHUKALUU (JIOKAJIbHbIE
IIKOJIbHBIE CETH, BBIXOJ B MHTepHeET). /lunaktuueckoe oOecredyeHHe MPEANosaraeT HaJIUYue TEKCTOB
Pa3sHOYPOBHEBBIX 3aJ[aHUM, TEMAaTHYECKUX TECTOB IO KaXAOMY pasfely TEeMbl, MHCTPYKUMH A7
BBITMIOJIHEHUST NPAKTHUYECKHX paboT, Tabnuubpl xuMudeckux snemeHToB (.M. MenneneeBa, TaOnuibl
pacTBOPUMOCTH OCHOBAHUM, KACIIOT, COJICH.

Y4eOHO-MeTOANYECKOE 00ecTiedeHue MPOrpaMMbl

MCTOI[I/IKa O6y‘IeHI/IH 10 mporpamMmme «XHUMHS B JKH3HH YEJIOBEKa» COCTOUT M3 COUCTAHMS JICKIITMOHHOTI'O
H3JIOKCHUA TCEOPCTHYCCKOIO MaTr€pralla € HarllsAAHbIM IIOKa30M HJUIFOCTPHUPYIOUIETO Marepuaia Hu
IIPUEMOB PCHICHUA IIPAKTHYCCKUX 3aaad. O6yqafomnec>1 3aKpCIUIAOT IIOJTYYCHHBIC 3HAHUA IIYTEM
CaMOCTOATCIIBHOI'O BBIIIOJIHEHUA TIIPAKTHYCCKUX pa60T. I[J'ISI Pa3BUTHA TBOPYECKOI'O XHMHYCCKOI'O
MBIINIJICHAS W HABBIKOB aHAJWTUYECKOM ACATCIIBHOCTH II€Aaror IMIpoBOAUT CEMHHAPBI, 3aHATUA IIO
IpE3C€HTAN TBOPUCCKUX U IIPAKTHYCCKHUX pa60T, MO3I'0OBBIC ITYPMBI, HHTCIJICKTYAJIbHBIC UI'PEBI.

Hugpopmayuonnoe obecneuenue
CIPaBOYHHKH, YU€OHBIC MIJIaKaThl, JOMOJHUTEIbHAS TUTEpaTypa M0 XUMHUH, Pa3AaTOUHbI MaTepua,
moA00pKa KOMITBIOTEPHBIX MPE3CHTAIUI U BHIEOMATEPUAIIOB

Kaopoeoe obecneuenue
1. Yuumenwv ouonocuu Henomnawyux Ceemnana Heanosena. B1988 rony 3akonumna KpacHosipckuii
rOCyJapCTBEHHBIM MeIaroruueckiuii yHUBEpCUTET MO CINENUATBHOCTH YYUTEIb OMOJOTMH M XUMUH,
MIPUCBOCHA KBATM(PHUKALNS YIUTEIb XUMUU U OMOJIOTUU
2. Cmaorc 33200a. Kamezopus evicuian
3. Ileoazoz /10

OOPMBI ATTECTAIIMN 1 OHEHOYHBIE MATEPUAJIBI

(I)OprI NpPoOBEACHUA aTTECTAIUU: OIIPOC, TCCTUPOBAHUE, AaHKETHUPOBAHUE, KOHTPOJBbHOC
3aJaHuC, IIeJaroru4ycCkoc HaGHIOZ[eHI/Ie.



Jlist OTCNeXUBAaHUSI PE3yIbTaTUBHOCTH 00pa30BaTENIbHOIO Mpoliecca Mo MmporpaMme «XUMHs B JKU3HU
YeJI0BEKa» MCIIOJb3YIOTCS CIEAYIOLME BUIbl KOHTPOJS: - IPEABAPUTENBbHBI KOHTPOJIb (IpOBEpKa
3HAHMN Yy4YalllMXCsl Ha HayaJlbHOM 3Talleé OCBOEHMSI IPOIPAMMbI) — BXOJHOE TECTUPOBAHUE; - TEKYLIUN
KOHTpPOJb (B TEYEHHE BCET0 CpOKa peau3alliy IPOrpaMMbl); - UTOTOBBII KOHTPOJIb (3aKIHOUYUTEIbHAS
IIPOBEpKA 3HAHUM, YMEHUH, HABBIKOB 110 UTOraM peanu3auuu [Iporpammsr).

@opMBI aTTECTAlMU: - CAMOCTOSATENbHAS PaboTa;

TECTUPOBAHUE;

TBOPYCCKUEC OTUCTHI,

yY4acTuC B TBOPUYCCKUX KOHKYpCax U HpCI[MGTHOfI OJIMMIINAAC 110 XUMHUH,

MMpe3CHTalrA 1 3all1UTa IIPOCKTA.

Texymuit kKoHTposb: opMamMu KOHTPOJIS YCBOEHUS y4€OHOIO MaTepuaia MporpaMMBbl SIBJISIIOTCS OTYETHI
[0 TIPAaKTHYECKUM paboTam, TBOpUECKHE pabOThl, BBICTYIUIEHUS Ha CEMUHApax, CO3JaHHe MpPEe3eHTaluu
nmo teMe u T. A. OOydarouiuecss BBINOJHSIOT 3aJaHUs B HWHIUBUIYaJIbHOM TEMIIE, COTPYIHHYAs C
IIeJaroroM. BeIlogHEHNE IPOEKTOB CO34AeT CUTYALMIO, MTO3BOJIIONIYIO PEAIM30BaTh TBOPUECKNUE CUIIBL,
obecneunTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOI'O MHEHMSI, CBOErO CTWJISI JEATEIbHOCTH.
Bxutouenue oOywaromuxcs B pealbHYI0 TBOPUYECKYIO JAESITEIbHOCTb, IMPHUBJICKAIOIIYI0O HOBU3HOM M
HEOOBIYHOCTBIO  SIBJISIETCSI CTUMYJIOM  DPa3BUTHS  TO3HaBaTelbHOro HHTepeca. (OIHOBPEMEHHO
Pa3BHUBAIOTCS CIIOCOOHOCTH BBIABIIATH MPOOJIEMBbI M pa3peuiaTb BO3HUKawIue npoTtuBopeund. [lo
OKOHYAHUM KaXJOW TEMbI IPOBOJUTCS HMTOTOBOE 3aHATHE B BHJE TEMAaTHYECKOTO TECTUPOBAHUSA.
Hrorosas aTrectanus npe1ycMaTpUBAaET BBIIIOJHEHHE HHANBUAYAIBHOTO IIPOEKTA.

CucreMa OTC/IEKMBAHUSA U OLIEHUBAHUSA Pe3yJIbTATOB 00yueHMs JieTeil JaHHO# mporpamMmme.
[Ipouiecc 00ydyeHus npeaycMaTpuBaeT CIEAYIONINE BUIbI KOHTPOJIS:

Bpemsi npoBeaeHust | Hean nposeaenus | ®opmbI KOHTpOIN
BxoaHoil KOHTPOJIbL
B nauane yuebHOTO TOMIA Onpenenenue ypoBHs pa3Butus | Tect
JIeTeH, Ux TBOPUYECKHUX
crocoOHoCTEM
Texkyuuii KOHTPOJIb
B Teuenue Bcero yueOnoro | OmpeneneHue CTENEHU YCBOEHUS | IpaKTHUecKas pabora;
rojaa oOyyaroumMucs ydeOHOTO | cobeceqoBaHNe; BUKTOPHHA,
MaTepuaa. Omnpenenenue | 3a4eT MO 3a7a4aM

TOTOBHOCTH JIETeH K BOCHPHUSITHIO
HOBOTO Marepuaia. [loBblmieHue
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU  JIETeH B
obyuenuu. [lonbop naubonee

3¢ (hEeKTUBHBIX METOJIOB U CPENICTB

o0yueHusl.
HTOoroBbiii KOHTPOJIb
B xonme yuebHoro roma mo | OmpeneneHue U3MEHEHUsS YPOBHs | 3amura IIPOEKTHO-
OKOHYaHMU OOYYeHUs 10 | pa3BUTHUS JCTEH, UX TBOPUCCKUX | UCCIIEAOBATENILCKOI paboThI
porpamme criocoOHOCTEH. Omnpenenenne
pe3yabTaToOB 0o0y4eHusl.

OpueHTupoBaHue yyammxcs Ha
JnanpHeimee (B TOM  4HCIIC

CaMOCTOSITENIHOE) oOyueHue.
[Mony4yenune CBEJICHUH JUISt
COBEpILICHCTBOBAHUS
0011e00pa3oBaTeIbHOM

POrPaMMBbI 1 METOJIOB 00Y4CHUSI.




METOAUYECKHUE MATEPHAJIBI

OCoOEeHHOCTBIO OpraHM3aluK 00Pa30BATEIBHOTO MPOLIECCa ABISETCS OUHOE 00ydeHHeE.
OcHoBHBIMU (hopMamMu pabOTHI HAa 3aHATUU SABJSIOTCA KOJUIEKTHBHBIE OOCYXIEHUS, AUCKYCCHUH,

9KCKYPCHUH, IPAKTHUECKHE pabOThI, HCCIE0BaHUE, HAOMOEHUE, pab0oTa C HAyYHOH JINTEPATYpPOil.

OCHOBHBIE METO/IbI OpPraHU3aIMi y4eOHO-BOCIIUTATEILHOTO TpoIIecca:

CrnoBecHBIN METOJ - pacckas, becena, 00CyKIeHHUE;

MeTo1 HarfsAHOCTH - HATJISAHBIC TOCOOUs, (OTO- U BUACOMATEPHAIIBL.

[IpakTudeckuii MeTO1 — HAOIIOICHUE, MPAKTUICCKUE PAOOTHI, IKCKYPCHUH.
OOBICHUTENHHO-WILTIOCTPATUBHBIHN - COOOIIEHUE TOTOBOM HH(POPMALIUH.

YacTUYHO-TTOUCKOBBIN METO]T - BBITIOJTHCHUE TIPAKTUYECKUX PabOT.

B mpomecce oOydueHuss mpeaycMaTpUBAIOTCS TEOPETUYECKHE U IMPAKTUYCCKHE 3aHSATHUSL

Teopernueckas yacTb 0OBIYHO 3aHMMAET He Oojee 45 MUHYT OT 3aHATUS U YacTO MJET NapauleIbHO C
BBITIOJTHEHUEM TTPAKTUYECKOTO 3aaHHUS.

Cmpykmypa 3AHAMUIL COCIOUM U3 HECKOJIbKUX IMANO08:

1. Opranuzanus Havana 3aHATHS (aKTyaau3alus 3HaHUH)

2. [TocTaHoBKa 1IeIM ¥ 3371249 3aHITHS (MOTHBAITNS)

3. Teoperndeckas 9acTh (03HAKOMJICHHE C HOBBIM MaTepHajIoM)

4. TIpakTuyeckas 4acTh (IEPBUYHOE 3aKPEIJICHHE HABBIKOB)

(621

. [IpoBepka mepBUYHOrO YCBOCHHUSI 3HAHUI

6. Pednexcus

\l

. PexoMeHmanuu it caMOCTOSITEIBHON PaOOTHI.

Ha 3ansaTuax MIPUMCHAIOTCA JTUAAKTHYCCKHUE MaTCpUaJIbl:

® JUAAKTHYECKHE MocoOus (KapTOUKH, pa3gaTOYHBIA MaTepuaj, BOIMPOCHI JUIsl YCTHOTO U
MMCBMEHHOTO OIPOCca, MPAKTUYECKUE 3aJaHMsl);

® BHJACO3aIIMCH, BUACO YPOKH,

® [IPC3CHTAlUU.

Jlureparypa Ajsl IeJaroros
1. Anux6eposa JL.IO., H.C. Pykk. [Tone3nas xumus. — M.: JIpoda, 2005.

2. ApramonoBa W.I'., Caraiinaunas B.B. [Ipaktuueckue paboThl ¢ Mccle0BaHUEM
JIEKAPCTBEHHBIX MPEIAapaTOB U CPEIACTB OBITOBOM XMMUHU. XuMus B mikosie, 2002, Ne 9, c. 73-76.

3. Apremenko A.M. Y uBuTensHbI MUp opranndeckoil xumuu. - M.: [lpoda, 2005

4. J1BopkuH, JI.N. CtpoutenbHble MUHEpalIbHbIE BsOKYyIME MaTepuansl. - M.: MHpa-
Wnxenepus, 2011. - 544 c.

5. JlenucoBa B.H. Jlom 6e3 xumun. - M.: Punon Knaccuk, 2014 .- 256 c.

6. Eropos A.C., IBanuenko H.M., Hlankas K.I1. Xumus BHyTpu Hac. - PoctoB-Ha/lony: ®enukc,
2004

7. JlenoBckast E.M. Metamnnsl B opranusme yenoeka. Xumus B mikosie, 2005, Ne 3, c. 44-47.
8. MakapoBa H.A. Baneonorus u oprannueckas xumus. - M.: "OBepectXumua'"1997

9. Makapos K.A. Xumus un meauumna. M.: IIpocsemenne, 1981



10. Mup xumuu. CII6, M.: M-Dkcnpecc, 1995
11. Hosommackueit U.W., HoBomuuckas H.C. Xumus 10. - M.: Pycckoe cioo, 2008r.
12. Hosommnckueit U.W., Hopomuuckas H.C., Xumus 11. - M.: Pycckoe cioBo, 2008r.

13. O6opoTtens ¢ yka3zkoi. berroBas xumust: Jlena Mupo, Anekceit Onun. - CanxtllerepOypr,
Amdopa, 2010 .- 254 c.

14. Opranunueckas xumus 1 yenoBek. A.. Apremenko. — M.: [Ipocsemenue, 2000

15. TTonos, B. A. Muoroaukas xumus kH. 11t yuamuxcs / B. A. TTonos, A. C. Cemenos, I'. /1.
Xapnammoud - M.: I[Ipocsemenue, -1992. -159 ¢

16. Cxynnosa JL.I'. Dxonorus >xwmiia u 310poBbs uenoBeka. Xumus (U] «IlepBoe ceHTIOps»),
2009, Nel12, 15, 19 17. Cxypuxun .M., Heuae A.I1. B¢c€ o nuiie ¢ Touku 3peHust XuMuka. — M.:
Bricor. mk. 1991. -288 c:

17..Moaynu 31eKTpOHHBIX 00pa3oBaTeIbHbIX pecypcoB «Xumusy» (http://fcior.edu.ru).

JlutepaTtypa st 00y4yaoummxcs
1. Aimux6epona JILIO. [ose3nas xumust: 3amaun u uctopun. — M.: JIpoda, 2008.
2. ApramonoBa WN.I'., Caraiinaunas B.B. npaktuueckue paboThI ¢ HCCIIE0OBaHNUEM JICKAPCTBEHHBIX

MpEerapaToB U CpeACTB ObITOBOM Xxumun.// Xumust B mkose.- 2002.-Ne 9. ¢. 73-80

3. dersatkun B.B., JIsxosa FO0.M. Xumus mist 1r0003HaTeIbHBIX. — Spocnasib: Akanemus K: akagemust
xonauar, 2000. 3. Kykymkun FO.H. Xumust Bokpyr Hac. — M.: Beicmas mkosa, 1992.

4 3anonbsckux [.}O. DnextuBHbiil kypc "Xumus B ObiTy".// Xumus B mikoje. -2005.-Ne 5.- ¢. 25-26
5.IInuyruna I'.B. [ToBTOpsiem XuMHIO Ha IpUMEpax U3 MOBCeAHEBHON xu3HU: COOPHHK 3alaHuN IS
CTapIICKIIACCHUKOB U a0UTYpHUEHTOB ¢ pemeHussMu 1 otBetamu. M.: APKTH, 2000.
6.OHIuKIone s 11 netei. Xumusa. M.: AsanTa +, 2003.

7.OnexkTpoHHoe u3ganue. BuprtyanbHas xumudeckas 1abopaTopusi.

8. MynbTUMETMIAHBIA YIeOHUK «XuMus. 8—9».
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