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IHosicHuTEABLHAA 3AIINCKA

JlononuutenbHasi o61IeoOpa3oBaTebHas OOIlIepa3BUBalolias mporpamMma (gajiee
JOOII) «Xumus B )KM3HU YEJIOBEKa» UMEET €CTECTBEHHOHAYUYHYIO HAIIPABICHHOCTb.
JOOII «Xumusi B KU3HU 4Ye€IOBEKa» pazpaboTaHa Ha OCHOBE CIEAYIOLIUX HOPMATHUBHO-
npaBoBeIX JokyMmeHTOB: ®enepanbubiii 3akoH «OO0 oOpa3oBanun B Poccuiickoit
@enepamum» o 29.12.2012  Ne273-®3,KoHuenuust pas3BUTHS  JONOJHHUTEIBHOTO
oOpaszoBaHusi neteil (yTBepxkaeHa pacnopsbkenuem [lpaButensctBa PO ot 04.09.2014
Nel726-p), Can-IluH K yCTpPOMCTBY, COJEpXKAHUIO W OpraHU3aIUU JIESITEIHLHOCTU
o0pa3oBaTeIbHBIX OPraHU3alUi JOMOJHUTEILHOTO 00pa3oBaHUs JeTed (yTBEPKIECHO
NOCTaHOBJEHUEM [JTaBHOTO rocynapcTBEHHOro canutapHoro Bpada P® ot 04.07.2014
Ned41), Ilopsanok opraHuzanuu MU OCYIIECTBICHHS OOpa30BaTEIbHOM AESATENBHOCTH IO
JIOTIOHUTENbHBIM ~ 0011e00pa3oBaTeNbHbIM  IporpaMmaM  (YTBEpXKAEH  MPUKA30M
MunucrepctBa oOpa3oBanuss U Hayku P® ot 29.08.2013 Nel008), Metoauueckue
PEKOMEHJAIMU 0 TPOEKTHUPOBAHUIO JOIMOIHUTENBHBIX OOIIepa3BUBAIOIIMX MPOTPaMM
(Bxirouasi pasHoypoBHeBble Tmporpammbl) (Ilpunokenne k mnuceMy [lemapramenta
rOCy/IapCTBEHHOW TMOJUTUKHU B cdepe BOCIHUTAHUA JETel M MOJOoJeku MHHHCTEpCTBA
obOpazoBanus u Hayku P® ot 18.11.2015 Ne(09-3242. IlonoxeHne O TOMOJHUTEIHLHON
obmeo6pazoBarenbHoii nporpamme MBOY «OOI c. bemmn-Up3y».

JlononHuTenbHas o61ieo0pa3oBaTesibHas OOIIepa3BUBaOIIas mnporpamma  «XUMHUS B
JKU3HM 4YEJIOBEKa» OpUEHTHUPOBaHA Ha pa3BUTUE [O3HABATEIIBHOM aAKTUBHOCTH,
CaMOCTOSITEIILHOCTH, JHOOO3HATEIBHOCTH, HA JOIMOJHEHHE U YTIyOJIeHHWe IIKOJIbHOU
OporpaMMbl MO XWMHUH, (POPMUPOBAHHIO HWHTEpPeca K HAyYHO-UCCIEN0BATEIbCKON
NEeATEITbHOCTH.
HoBu3Ha 10MOJIHUTENBLHONH 0011€00pa3oBaTeIbHOM NMPOrpaMMbl «XUMHUS B KU3HU
YeJIOBEKa» 3aKI0YaeTCsl B TOM, YTO KpOME OIpeAeiIEHHBIX 3HAHUN U YMEHUN ydalllhecs
POBOAAT OOJIBIIYIO M HANPaBIECHHYIO padOTy MO HAKOIUICHUIO U PACIIUPEHUIO 3HAHUH O
OPUMEHEHHH XHMHWYECKUX BEIECTB B IOBCEAHEBHOM KU3HU. B mporpamMmme  Kpome
TPAIUIUOHHBIX ~ METOJOB W (HOpM  OpraHM3aluud  3aHATUNA,  HCIOJB3YIOTCS
nH()OPMAIIMOHHO-KOMMYHUKaTUBHBIe TexHosoruu. [Ipumenenne WKT  mo3Bomser
3HAYUTEJIbHO PACIIUPUTh BO3MOXHOCTU TPEIbSBICHUS yuyeOHOW HH(popMaluy,
MO3BOJISIET YCUIIUTh MOTHBAIMIO O0yYaIOLIUXCS.
AKTYyaJIbHOCTH NpoOrpamMmbl. XuUMHS - 3TO HayKa O BEIIECTBaX, MX CBOWCTBax H
npeBpamieHuax. Ponb  XuMMM B KM3HM ~ YEJIOBEKAa  OrpoMHA.  XUMHUYECKas
IPOMBILIUIEHHOCTh B HACTOSILIEE BpeMs pa3BUBAETCS Topa3io OwicTpee, uyeM Jrooast
Apyras, U B HauWOOJBUICH CTENEHH ONpPEAENAeT HAydyHO - TEXHUYECKUU Iporpecc.
CoBpeMEHHOMY 4YEJNOBEKY IpPOCTO HEOOXOAMMO 3HaTh U MPaBWIBHO HCIOJIB30BAThH
JTOCTH)KEHUS COBPEMEHHOM XMMUU U TE€X BEIIECTB, KOTOPBIE NCIOIB3YIOTCS B OBITY.
3HaHus, TOJy4YaeMmble B MIKOJIE MO XWMHUHU, BO3MOXKHO M HEOOXOIUMO TIPaMOTHO
IPUMEHATh U B NMOBCEIHEBHOM Xu3HU. [lo3HaBas OcHOBOMOJIArarOUIMe 3aKOHBI XUMHH,
oOy4aromuecs: 3HaKOMATCA ¢ COCTAaBOM M CBOMCTBAMM Pa3IMYHBIX XMUMUUYECKHX BEIIECTB,
KaK €CTECTBEHHBIM O0pa30M IMPUCYTCTBYIOIIHE B YEJIOBEUECKOM OpPraHU3ME, TaK U IMpHU
HE3aBUCUMOM BHEIIHEM BO3JeHCTBUU. IIIKOJBPHUKM y3HAIOT, KAK UMEHHO 3THU BELIECTBA
BJIUSIIOT Ha MPOLIECCHI )KU3HEAEATEIbHOCTH OpPraHu3Ma M Ha caMmy XKM3Hb YEJIOBEKa - YTO
IIOJIE3HO U B KAKUX KOJIMYECTBAX, @ YTO MOYKET OKa3bIBaTh OTPHULIATEIILHOE BIUSHUE.



JononuutensHas oOpazoBarenbHas 00Iepa3BUBAIOIAsl IPOrpaMma «XUMHUS B KU3HU
YeJIOBEKa» 3HAKOMHUT OOydYaloIIMXCi € KOMIUIEKCHBIMU TIpo0iieMamMu M 3aJadyaMu,
TpeOYIOIMMU CHUHTE3a 3HAHUM MO pAAy NpeaMeToB ((pusuka, OMOJIOTHs, IKOJIOTHUS,
reorpagus, UCTOpus).

DKOJIOTUYECKUN ACHEKT: aHaJIU3 M3MEHEHUN B OKpY’Kalolleld cpele M OpraHu3alus
CBOETO BJIMSHUS HA CUTYalHIO0, GOPMHUPOBAHUE OEPEKHOIO OTHOUIEHUS K IPUPOJIE.

du3nuecKuid acnekT: U3ydeHue (PU3NUYECKUX CBOMCTB BELIECTB, (PU3NUYECKUE METOIbI
aHaju3a BeniecTBa. MIcTopuyeckuil acClekT: UCTOPUUECKUE CBEACHUS O BIUSIHUU XUMUU Ha
KU3Hb YEJIOBEKA.

buonoruyeckuii acCeKT: U3y4yeHne XMMUYECKOr0 COCTaBa 0ObEKTOB )KMBOU MPUPOIBI.

Nudopmaruka — mnouck wuHbopmanuu B HHTEepHeTe, co3manue W odopmieHue
pe3eHTaIuii, paboTa B TEKCTOBBIX M TAOJMYHBIX pelaKTOpax.

Copnepxxanue [IporpaMmbl 3HAKOMHUT OOYYalOLIUMXCS C XapaKTEPUCTHKON BEIECTB,
OKpPYXaIOIMX HAC B OBITY: BO/A, OBapEeHHAs COJb, C BEIIECTBAMH, U3 KOTOPBIX C/IEJIaHbI
nmocyjia, CIHUYKH, KapaHjaiiu, Oymara, CTpPOUTENIbHbIE MaTepuajbl, aBTOMOOWJIbHAsS
TEeXHHMKA, JieKkapcTBa. Takue Tembl Kak: «Boma», «lloBapenHas conb», «CnUuku»,
«bymaray 1aroT BO3MOXKHOCTb aKTyaJIu3allK 3KOJOTUYECKUX 3HAHUM 00yYaroluXcsl.

[IpakTuueckue 3aHATHS CIOCOOCTBYIOT (DOPMHPOBAHMIO CICIHAIBHBIX yMEHUU U
HaBBIKOB PabOTHI C BEIIECTBAMU U 000PYI0BAHUEM.

[IpoexTHBIe pabOTHI, TEMaTUKa KOTOPHIX MpuBOAUTCS B IIporpamme, mo3BOJAT
chopMupoBaTh y 0OOYyUYaIOIIMXCS YMEHHUE CAMOCTOSATENIBHO MPUOOpETaTh W MPUMEHSTH
3HAHMSI, a TAK)KE PA3BUBAIOT X TBOPUYECKUE CIIOCOOHOCTH.

AxrtyansHOCTh [IporpamMmbl 00ycioBiIeHa TeM, YTO B y4eOHOM IUIaHE MO MPEIMETy
«XuMUs» OTBEIEHO BCEro 2 yaca B HeNenro B 8 M 9 kiaccax, 4To AaeT BO3MOYKHOCTH
chopMupoBaTh y 00ydaroumxcsl TOIbKO 0a30BbIe 3HAHMS MO IpenMery. B Toxe Bpems
Bo3pacT 13-16 ner sBHsSeTcs BaXHBIM IS MPOQPECCHOHAIBHOTO CaMOOMpEIEICHUS
oOydaromuxcsa. Bo3MOKHO, 4TO TPOCHYBIIMHCS WHTEpPEC K XUMHUU MOXET BIUATH Ha
BBIOOp Oynmyteit mpodeccum.

[Iporpamma HampaBjeHa Ha JIMYHOCTHO-OPHUEHTHpPOBaHHOE 00yuyeHue. Ponp memarora
COCTOHUT B TOM, YTOOBI CO3/aTh KaXKJAOMY OOYYaroIIEeMyCsl BCE yCJOBHsA, JJIsI Hambojee
MOJIHOTO PACKPBITUS W peanu3aluu ero crnocobHoctedd. Co3narh Takue CUTYalluu C
WCIIOJIb30BAaHUEM PA3IIMYHBIX METOJOB OOYYCHUS, MPU KOTOPHIX KAXKIbIN 00ydaroniuics
MpUJIaraeT COOCTBEHHBIE TBOPYECKHUE YCWIHS M HMHTEJUIEKTyaJlbHBIE CIOCOOHOCTH TPHU
pEeLIEeHNH MTOCTaBJICHHBIX 33/1a4.

[Tporpamma «XuMus B )KH3HU YEJIOBEKa» CO3/IaHa C 1IETbI0 POopMUPOBaHUS HHTEPECA K
XUMHH, PaCHIMPEeHUs Kpyroszopa oOyuaromuxcs. OHa OpHUEHTHpPOBAHA HA OOYyYaOIIUXCS
13-15 ner, TO €CTh TaKOro BO3pacTa, KOTJa pedsiTaM CTAHOBUTCS HWHTEPECEH MUp,
KOTOPBIM UX OKPY>KAE€T U TO, YTO OHU HE MOTYT OOBSICHUTbH, a CIEIHMAIbHBIX 3HAHUHN elle
He xBaTaeT. OOyyarouuecs ¢ PoOKIACHUS OKPY>KEHbI Pa3IMYHBIMU BELIECTBAMU U JTOJKHBI
yMeTh oOpamatbCs ¢ HUMH. OCHOBHBIM YCIIOBUEM 3aUMCIICHHs] JeTed I OOydeHUs
ABJISIETCS ~ UX  3aMHTEPECOBAHHOCTh M JIOOPOBOJIBHOE  JKEJIaHHE  3aHUMAThCS
€CTECTBEHHOHAYYHOMU JIE€ATEIbHOCTHIO.

Ileoazocuueckan yenecooopaznocms npozpammol

[leparornueckas 1e1ecoo0pa3HOCTb NIPOTrpaMMBbl 3aKIIFOYAETCS B TOM, YTO B MpOLIEcCce
0o0y4eHHUs CO3[al0TCsl YCI0BUA K (DOPMUPOBAHHIO Yy OOYyYarOMIUXCA LETOCTHON KapTHUHBI
MHPA, BOCIHTAHUIO JIIOAEH TBOPUYECKHUX M KOHCTPYKTHUBHO MBICISIIIMX, TOTOBBIX K



PELICHUIO HECTaHAAPTHBIX )KU3HEHHBIX 3a/1a4y. Ha 3aHaTHsX no nporpamMme GOpMHUPYIOTCS
yMeHusT 0e30macHoro oOpallleHHusl ¢ BEIIeCTBaMHU, HCIOJb3YEeMbIMU B TOBCEIHEBHOM
KU3HU, 3aKJIabIBAIOTCSI HOPMBI 3JI0POBOr0 00pa3a *U3HHU. 3HAKOMCTBO OOY4YarOMIMXCS C
XUMHYECKUMHU BEIIECTBAMM, M3 KOTOPBIX COCTOUT OKPYXKAIOIIMK MHUp, IO3BOJSET
pPacKphITh Ba)KHEHIIME B3aMMOCBSI3M YEJIOBEKAa M pA3JIMYHBIX BEIIECTB B CPEAE €ro
oOuTaHus. DTO  MO3BOJSET PeOCHKY MPUOOPECTH 3HAHUA U YMEHHS, KOTOpPbIE OH B
JanbHEHIIEM MOXXET MCIOJIb30BaTh Kak B Ipolecce OOyuyeHHs B Pa3HbIX JAUCIUIUIMHAX,
TaK U B MOBCEJHEBHOM XKM3HU AJI pElIeHUs] KOHKPETHBIX 3a/1a4.

[Iporpamma obOecneurBaeT pa3BUTHE YMEHUH B HAay4yHO - MPAKTHYECKOW U
UCCIeI0BaTeNbCKOM JesaTenbHocTh. Co3AaeT YCHOBHS Il TOJHOLIEHHOTO pPa3BUTHUS
TBOPUYECKHUX CIIOCOOHOCTEN KaXI0ro 00Yydarollerocs, yKperjieHue UHTepeca K 3aHITHIM
110 XHUMHH.

[Iporpamma «XuMusi B *U3HM 4YeJIOBEKa» CBA3aHA C BO3PACTHBIMU OCOOEHHOCTSIMU
oOy4aromuxcs JaHHOTO BO3pacTa: J0003HATEIbHOCTh, HAOIIOJATENBHOCTh; HHTEpPEC K
XUMHYECKUM IIpolleccaM; >KelaHueM paboTaTh ¢ JIaboOpaTOpHBIM O00OpPYAOBAHUEM;
OBICTPOE OBJA/ICHUE YMEHUSIMH U HaBbIKAMHU.

Kypc HOCUT pa3BHBaIONIy10, NE€SITEIbHOCTHYIO U MPAKTHYECKYIO HAITPABICHHOCTb.

OTJANYUTEIbHOH 0CO0EHHOCTBHIO JAHHOW TMPOrpaMMBbl  3aKJTIOYAETCSs B TOM, UTO
mporpaMMa CYIIECTBEHHO JIOMOJIHSIET 00BbEeM IIKOJBHOW MpOTrpaMMbl 1Mo Xumuu. Kpome
TEOPETHYECKOTO Kypca MPeayCMAaTPHUBAETCS 3HAYUTEIBHOE KOJMYECTBO MPAKTHYECKHUX
paboT, rjaBHasl I1eJIb KOTOPBIX —  PAa3BUTHE TMPAKTUYECKUX YMEHUHW U HABBIKOB
CaMOCTOSTEIIbHOM, IKCIIEPUMEHTAIBHON M UCCIIEIOBATEIbCKON JMEATEIbHOCTH YUAIIUXCS.
PeGsita HaydaTcs CTaBUTh MPOCTEHINIME OMBITHI, PaboOTaTh C peaKkTUBAMHU, IUIAHUPOBATH
CaMOCTOSATEIbHYIO pa0OTy HaJl BEIOpAaHHOUN TeMOM, 0(hOPMIIATH MPAKTUYECKHUE PAOOTHI.

OOyueHune 10 JaHHOW MpOrpaMMe OCYIIECTBIsAeTCs B ¢GopMe MpaKTHYECKHX pador,
AKCKYPCHH, a TaK)Ke MpelycMaTpUBaeTCsl MHANBUIyaIbHas paboTa ¢ OJTapCHHBIMH JICTHMU
¥ TIOJITOTOBKA 00YYaIOIMMUXCS K HAYYHBIM KOH(DEPEHITUSAM U MPEIMETHBIM OJTUMITHAIAM.

Aopecam npozpammul

[Iporpamma paccunTtaHa Ha JETEH CPEIHErO0 IIKOJBHOIO Bo3pacTta. JlaHHBIM BO3pacT
ABIIAETCS TIEPUOJOM OTPOYECTBA, BaXKHEHIINE CHEMU(PUYECKUE YEPThl KOTOPOTO
MPOSIBIIAIOTCS. B CTPEMJICHMHM K OOIIEHUIO CO CBEPCTHHKAMHU, TMOSBICHUU B TOBEACHUU
MIPU3HAKOB, CBUJETEIBCTBYIOIIUX O 3JKEJIAHUU YTBEPAUTH CBOI CAMOCTOATEIBHOCTD,
HE3aBUCHUMOCTb.

CrtpemieHre TOJPOCTKOB OBIAJETh PA3TMUYHBIMU YMEHHUSIMU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOUN YMEJIOCTH, KOMIETEHTHOCTHU U MOJTHOLIEHHOCTH.

10T EPUOL XapaKTepu3yeTcs CTaHOBJICHUEM n30MpaTebHOCTH,
LEJICHANPABICHHOCTH  BOCHPUSTHS, YCTOMYMBOIO MPOW3BOJIBHOTO BHUMAHUS U
Jorudeckoil mamstu. B 310 Bpemsi aktTuBHO (hopmupyeTcsi abCTpakTHOE, TEOPETUYECKOE
MBIIIUICHUE, YCUJIMBAIOTCA WHJUBUAYAJIbHbIC PAa3IU4usi, CBA3AHHBIE C pPa3BUTHEM
CaMOCTOSITEJILHOTO MBbIIUICHUS. MaeT cTaHoBlIeHHWE HOBOTO YpPOBHS CAaMOCO3HAHUS,
KOTOPBIN BBIPAXKACTCS B CTPEMJICHUU TIOHSITH c€0sl, CBOM BO3ZMOXHOCTH, CBOE CXOJCTBO C
JIPYTUMU I€TbMU U CBOIO HEMOBTOPUMOCTb.

[Iporpamma «XuMus B )KM3HU YETIOBEKa» CO3/laHa C 11eJiblo ()OPMUPOBAHUSI HHTEPECA K
XUMUHU, paclIupeHusi Kpyrozopa odOyuyaromuxca. OHa OpUEHTHpPOBAHA HA OO0y4YarOUIUXCS
13-16 nmer, TO e€CTh TaKOro BO3pacTa, KOTma pedsitTaM CTAaHOBUTCS WHTEPECEH MUp,



KOTOPBIA X OKPYXaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CICIHMATBHBIX 3HAHUH eI1e
He xBaTtaeT. OOyyaroniuecs ¢ poKICHUS OKPYKEHBI Pa3IMYHBIMH BEIIECTBAMU M JOJKHBI
YMETh 00paIaTbcsi ¢ HUMH

Bo3spacTt aereit, yuactByromux B mporpamme 13-16 ner.

DopMUPYIOTCS OAHOBO3PACTHBIE UM PA3HOBO3PACTHBIE TPYMIIbl, YACIEHHOCTHIO OT
5 mo 10 yenosek.

HaGop yuamuxcss B Tpynlily OCYIIECTBISIETCS Ha OCHOBE CBOOOJHOIO BBIOOpA
JIE€TbMU U UX POJUTENISIMU (3aKOHHBIMU MIPEJCTABUTENAMU), 0€3 0TOOpa U MPeabsIBICHUS
TpeOOBaHUM K HAIMYMIO CIICIUAJIBHBIX 3HAHUHN y peOeHKa.

Cpok peanuzauuu npozpammol u 00bEm y4eOHbIX UACO8:

[Iporpamma paccuurtana Ha 1 rox o0yuyenus. 144 vaca, 2 pasza B Hezelto 1o 2 yaca.
Dopmot 00yuenusn:

OOyyeHue Mo TporpaMMe OCYILIECTBISETCS B O4YHOM (opme, HO Takxke
NPUMEHSIOTCS U JUCTAHIMOHHBIE TEXHOJIOTMH 00yUYEeHUS.

JIdCTAaHIIMOHHOE 00y4YeHHe TPUMCHSCTCSA C IICJIbI0 WHANBUAYATBLHOTO OOYYCHHS
yUYalIuxcs, MPONMYCTUBIIUX 3aHATHS 1O OOJIC3HW, WM APYTMM INPUYMHAM, a TaKXke B
YCIIOBUSX OTPAaHUYHUTEIIbHBIX MEPOTIPUSTHHA.

JlucTaHIIMOHHOE OOYYeHHE OCYIIECTBISICTCS C TPUMEHEHUEM CEpPBUCOB CETH
HNuTepHer:

® HJIEKTPOHHAS [10YTA;

e Cucrema Moodle (momynbHas 00BEKTHO-OpPUEHTUPOBAHHAS JTUHAMUYeCcKas
ydeOHas cpeja);

e utardopma Zoom;

e cepBuchl Google: TOKyMEHTHI, TPE3eHTALlMU, TAOIUIIbI, (POPMBI, CANTHI;

® Ipyrue MOUCKOBbIE, THHOPMAIIMOHHBIE U HHTEPAKTHUBHBIE CEPBUCHI.

B mporiecce oOydeHus UCIIONB3YyeTCs  Takue GOpMBbI  3aHSATHUH Kak:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oece/a, OTbIThI, SKCTIEPUMEHTHI, SKCKYPCHH.
B nmanHOW mporpamme OTAaeTcs IPEANOYTEHHE TakuM QopMamM, MeTojam
00y4eHUsI, KOTOPBIE:
¢ CTUMYJIUPYIOT OOYyYaAIOIMUXCS K TMOCTOSHHOMY TIOTOJTHEHUIO 3HaHWK (Oecempl,
BUKTOPUHBI, OJIMMIIHAIBI U T.]1.);
® CIIOCOOCTBYIOT Pa3BUTHUIO TBOPYECKOTO MBINIJICHUSI, METOJbI, OOECIICUMBAIOIINE
dbopMHUpOBaHUE WHTEIUICKTYalbHBIX YMEHHWI: aHalu3, CHHTE3, CpaBHEHHE,
YCTAaHOBJICHWE TMPUYMHHO-CIEJACTBEHHBIX CBSI3€H, a TaKkKe TPaTUIMOHHBIC
METOJIbI — Oecesa, HaOIIOIEHUS, OTIBIT, IKCIIEPUMEHT, MPAKTUYECKHUE padOTHI;
e00CCIEUNBAIOT  PA3BUTHE MCCIENOBATEILCKMX  HABBIKOB, YMEHHUH; OCHOB
IMPOEKTHOTO MBIIIJIEHUA OOydYaromuxcs (MpOeKTHbIE padoThl, MNPOOIEMHBIN
MOAXOJ K U3YUYEHHIO OT/EIIbHBIX SIBICHUN).
Ha 3aHaTHAX IpUMEHSIOTCS 310pOBbecOeperaue TeXHOJIOTuu:
® yepeOBaHUE  PA3IMYHBIX  METOJMOB  OOyUYEHHWS: CIIOBECHBIM,  HATJISAIHBIH,
ayJIMOBU3YyaIbHBIN, HHINBHUIyaTbHAS, TPYMIIOBas paboTa u Jp.;
® OpraHu3aIys MepePhIBOB Yepe3 Kaxkapie 45 MUHYT C TPOBETPUBAHUEM KaOWHETA,;
e ripoBeicHUE (PU3KYIBTMHUHYTOK.



Pesrcum 3anamuii:

3aHATHS POBOJATCA 2 pa3a B HEEIIO MO 2 akajgeMudeckux vaca (2 3anarus mno 45
MUHYT ¢ 10 MUHYTHBIM HIEPEPHIBOM).

PexxuMm opranusaiuu 3aHsATUHN 110 JAaHHOM JONOJIHUTENIBHON 0011e00pa3oBaTeIbHON
MIpOrpaMme OMNPEeEsSeTCsl KaleHAAPHbIM y4eOHOM TIpaKOM U COOTBETCTBYET HOpMaM,
yTBepkaeHHbIM «CaHlIuH K yCTpONCTBY, COAEPXKAHUIO U OpPraHU3aLUU pexuMa pabOThI

o0pa3oBaTeIbHBIX OpTraHu3aluil JOMOJHUTENbHOrO oOpa3zoBaHusi jnerei» (Canllun
2.4.43172 -14).

HEJDb U 3AJAYU TPOTI'PAMMBI

Hear mnporpammpl: DopMupoBaHue y 00y4aromUxcs TIyOOKOTO W yCTOHYMBOTO
MHTEpeca K MHUPY BEIIECTB U XUMHUYCCKUX MPEBPAIICHUHN, TPHOOPETCHHE HEOOXOIUMBIX
NPAKTHYCCKUX, MCCIICOBATCIIBCKUX YMECHUM M HABBIKOB JIJISI MPOBEICHHMS JTA0OPAaTOPHBIX
paboT, 6e30macHOTO 0OpAIlleHHs C BEIIECTBAMH B MTOBCEIHEBHOMN KU3HHU.

3apaum:

Obpazosamenvhule:

° yIayoJIATh U PACHIUPATh 3HAHHWS OOYYaIOIIUXCSA IO HEOPraHWYECKOU H
OpPraHUYE€CKON XUMUH;

° chopMupoBaTh YMEHHsS HAOMIOAATh W OOBICHATh XUMHUUYECKHE SIBICHUS,
IPOUCXOAIINE B MPUPOJE, OBITY;

° pa3BUBaTh yMEHUS PabOTaTh C XUMUUYECKUMHU MpHOOpaMu, C BEIECTBaAMH,
BBITIOJIHSITh HECJIOKHBIE XUMHYECKHE ONBITBHI, COOJIONATh IMpaBHIa TEXHUKH
0€30MacHOCTH;

° pa3BUBATh IMO3HABATEIIPHBIC HHTEPECHl U MHTEIUICKTYyaIbHbIE CIIOCOOHOCTH

B IIpoHmcccCC IIPOBCACHUA XHUMHYCCKOI'O OKCIICPHUMCHTA, CaAMOCTOATCIBHOCTDb
HpI/IO6p€T€HI/IH 3HAaHUM B COOTBETCTBUHU C BO3HHUKAOIMIMMHU XHU3HCHHBIMH

OTPEeOHOCTSAMH,

o pacHIMpATh HHTEPEC K XUMUU, CTIOCOOCTBOBATH BHIOOPY YUAITUMUCS ITyTEH
JaJdbHEUIIEro TMPOJOJDKEHUS XUMUYECKOTO WM  €CTECTBEHHO-HAYYHOI'O
o0pa3oBaHUsI.

Pazeusarowue:

o dbopMHUpOBaTH CHEIUATbHBIC YMEHHSI U HaBBIKM PA0OTHl ¢ XUMUYECKUMHU
BEIIECTBAMHU M MaTepuajaMu B OBITY U UCIIONB30BATh IOTyYEHHBbIC 3HAHUS HA
MPaKTUKE;

o pa3BUBaThb TBOPYECKHME CIOCOOHOCTH W  yMEHUA  OOydarouuxcs

CaMOCTOSITEJIbHO TPUOOpETaTh U MPUMEHSITh 3HAHUS Ha PAKTUKE;

o pa3BHUBAThH IO3HABATEIIBHBIN MHTEPEC K OKPYKAOUIEMY MUDY;

o pa3BUBATh AHAIIMTHYECKUN CKJIaJa yMa, yMEHHUE HAOI0JaTh, CPABHUBATD,
JienaTh BBIBOABI, 00001IaTh MOTYYCHHBIC 3HAHMUSL.
Bocnumamenvhuie:

o BOCIIUTBIBATh  JKOJIOTHYECKYIO TPAMOTHOCTh M XHMHUYECKYIO KYJIBTYPY NpH
oOpaIlieHIH C BEIlIeCTBAMH,



CrocoOCTBOBATh OPUEHTAIIUN O0YUAIOLTUXCS HAa BHIOOP XUMUKO- OMOJIOTMYECKOTO

npodus.

ConepxaHue nporpaMmsl
VY4eOHbIl T1aH

Ne | Ha3Banue pa3sjaesa, TeMbl KosmnuecTBo yacos ®opmbIl arrecTaumu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIS
1. | Beegeune 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTHKYM
cobeceloBaHue
TemaTtuueckoe
2. | Tema 1. Boga 8 4 4 TECTUPOBAHHUE, MPAKTUKYM
Tema 2.Yucteie BemecTBa U [TpakTukym, pemenne
3. CMECH B KU3HH YeJIOBEKA 6 2 4 3a1a4
4, Tema 3.IloBapeHHass conp U
caxap B 3 2 PAKTUKYM
5. | Tema 4. Xumus nuiuu 20 3 17 MPAKTUKYM
6. | Tema 5. Cnimuku 8 6 2 Oecena, MPaKTUKyM
7. | Tema 6.bymara 6 2 4 MPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTuxym, Oecena,
CTPOUTEILCTBO pelIeHHEe HECTaHIAPTHBIX
3a1a4
9. | Tema 8. Xumus u aBTOMOOWIH | 4 2 2 Oecena, MPaKTUKyM
10. | Tema 9. Xumus cTupaer, 10 2 8 [TpakTuxym, Oecena,
YHUCTHUT ¥ yOHUpaeT pelIeHHEe HECTaHIAPTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTukym, Oecena,
KOCMETHYCCKUE CPELCTBA pelIeHre HEeCTaHAAPTHBIX
3a1a4
12. | Tema 11. Xumus — xo35iika 12 5 7 Pemenue 3amay, co3maHue
JIOMANIHEH anTevku KpPOCCBOPJOB, IPAKTUKYM
13. | Tema 12. XuMus B MeqULIMHE 32 20 12 [TpakTuKym, Oecena,
pellieHne HeCTaHJapTHBIX
3a1a4
14. | Tema 13. BemmonHenue 7 2 5 3amura MIPOEKTOB,
IIPOCKTOB Mpe3eHTalus
Hroro: 144 63 81




Conep:kanue y4eOHOI0 IJIaHA MPOrPpaMMbI
BBenenue (8 yacon)

Teopus (6 4): O6mme npaBwia padOTbl B XUMHUYECKOH sabopatopuu. TexHuka
Oe3omacHoCcTU Mpu paboTe B XUMHUYECKOW Jlaboparopuu. OkazaHue MEpBOM MOMOLIU
MpU HECYacTHBIX ciyuasx. [IpaBuna paboOThl C KUCIOTaMH, IIEJI0YaMH, JICTYYUMHU
BelectBaMu. HarpeBatenbHbie MpuOOphl U MpaBuiia pabOThl ¢ HUMHU. XUMHUUYECKAs
nocyja oOmiero Ha3HaueHHs. MbIThE U CylIKa XUMUYECKOM mocyisl. Poib xumuu B
KU3HU YEJIOBEKA U pa3BUTHU yesnoBedecTBa. O030p BAXKHEUIINX KJIACCOB COCUHEHUN,
WCMOJIB3YEMBIX YEIOBEKOM. XHMHUSA -TBOPEHUE MPUPOJBI M PYK YEIOBEKa. XHUMUSA
BOKPYT Hac. XMMUYECKHUE BEIIECTBA B [IOBCEIHEBHON JKU3HU YEJIOBEKA.

[paktuka (24): 1. Tlpuemsl oOpailleHHs ¢ HarpeBaTeIbHBIMH MPUOOpPaAMHU
(ciupTOBKa, MJINTKA, BOASTHAS OaHs) © XUMHUUYECKOM MOCY/10i 00111ero Ha3HAUYCHHS.
2.CocTaBieHue TaOJUIl, OTPAKAIIIMX KIacCU(PUKAIMIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPraHUYECKUX BEIIECTB, COCTABICHHUE CIMCKA PEAKTUBOB, HECOBMECTUMBbIX
IUISL XpaHEHHUS.

Tema 1. Boxa (8 yacos)

Teopus (4 4): Bona B macmrade mianeTsl. KpyroBopot Bobl. [Ipupoanas Boga u eé
Pa3HOBUIHOCTHU. XapaKTEPUCTUKA BOJI 1O COCTaBY M CBOMCTBaM. MUHEpalbHbIE BOJBI,
UX MECTOPOXKJICHHSI, COCTaB, IeJICOHBIC CBOMCTBA, MPUMEHEHHE. 3armachkl MPECHON BOIbI
Ha rianere. [IpecHas Boja W ee 3amachl. DKOJIOTUYECKUE MPOOJIEMBI YHCTOM BOJBI.
Bona B opranusme uenoBeka. Boga B MemunuHe M papmaxoyiorv. AHOMaIUU
¢duznueckux cBoicTB. PacTBopstomas crnocooHocTh BoAbL. [IpoOaeMbl MUTHEBOI BOJIBI.
[TpocmoTp pparmenta punsma BBC «TaitHa :KUBOM BOIBI.

[Ipaktuka (4 4): 1. AHanu3 BOJBI U3 MPHUPOIHBIX HCTOYHUKOB.

2. PactBopstoiee neiictBue Boabl. [IpurotoBiienre pacTBOpOB.

3. OuncTtka Boabl. OnpeneneHue KECTKOCTH BOJIBI U €€ YCTPaHEHUE.
5. MHoro i1 BOJibI B OBOIaX U PpykTax?

Tema 2. UucTble BellleCTBA M CMECH B JKU3HM 4YejioBeKa (6 4acoB)

Teopus (2 9):

Yucteie BemiectBa JluctmupoBannas Boja, Kucnopoa. Cepedpo, Bonopon, Cunen u
np. Uctunneie pactBopel. Cmecu Mopckas Boaa. I'panut. Crane. PactBop xiopuaa
Hatpus Ui uabekunil. Yyryn. Boznyx. bazanst. CTekiio. OMynbcus «Maciio B BOAE.
Pa3HoBUOHOCTH cMecel, 00JlaCTM HUX MCIOJL30BAaHUS B IIOBCEIHEBHOM KH3HU
yenoBeka. ['oMoreHHsie U reTeporeHHnle cMecu. Cmecu B papmaxonorun. [Ipumepst
KUJKUX, TBEPABIX U Ta3000pa3HbIX cMmeceid. OIHOPOIHbBIE U HEOJHOPOIHbIE CMECH B
oniTy. CBoOiicTBa cMmeceil. Pasnenenue cmeceil. Boijenenne BemecTs U3 HEOHOPOTHOM
cMecH, O0pa30BaHHOW pACTBOPUMBIMU M HEPACTBOPUMBIMU B BOJI€ BEIIECTBAMH.
OtcrauBanue: BeijeneHne BemIECTB M3 HEOJHOPOJHOM cMecH, OOpa30BaHHOU
HEpACTBOPUMBIMHM B BOJE BEUIECTBAMH C PA3JIMYHON IIOTHOCTHIO. B nemurensHOM
BOpoHKe. JIMCTWINsIMs, BBITApUBaHHWE, NEeHTpUuPyrupoBaHue, xpomartorpadus,
KpUCTAJIIM3alusl U BO3roHKa. lleperonka wnu aucTWsinusa - crnocoO pas3jeseHus,
OCHOBAaHHBIM HA pPA3JIMYMM B TEMIEpaTypax KUIICHHS IPyr B JPYre KOMIIOHEHTOB.
[Ipuem pazneneHuss OJHOPOAHBIX CMECEH IMyTEM HCHAPEHHS JETY4YUX >KUAKOCTEH C
MOCIEAYIONIEH KOHJAEHCAaued uXx mnapoB. lIpumep: mosyuyeHne AUCTUIIIMPOBAHHOU
BOJbl. PellleHne 3asady Ha HAaXO0XKJIEHUE MAacCOBOM M OOBEMHOM 107U KOMIIOHEHTa
CMECH.




[IpakTtka (4 4): 1. UsroroBiaeHue mpoctedmux (UIBTPOB U3 MOAPYYHBIX CPEJNICTB.
Pa3znenenne HEOTHOPOAHBIX CMECEM.

2. O4nucTKa MEIHOTO Kyopoca OT HEPACTBOPUMBIX M PACTBOPUMBIX TPUMECEH.

Tema 3. IloBapenHasi coJsib u caxap (Suacos)

Teopus (3 4): Posib moBapeHHOW COJIM B OOMEHE BEIIECTB YEJIOBEKA M KUBOTHBIX.
ConeBoii 0Oanmanc B opraHu3me 4eynoBeka. [IpuMmeHeHue Xxjopujaa HaTpus B
XO3SIUCTBEHHOM JeaTeNbHOCTU uenioBeka. Korna conb — . 3inoynoTpebiieHne Colibio.
Hcnonp3oBanue xyopuga HaTpus B XUMHUUYECKOW IMPOMBILUIEHHOCTH. Mcrionb30BaHue
XJIOpuJa HaTpus B muine, Meauiuue. [Ipons3BoacTBo moBapeHHou conu. Caxap M ero
cBoicTBa. [lone3nsie u BpeaHbie uepThl caxapa. HeoObuHOE IpUMEHEHHUE caxapa.

[Ipaktuka (24): 1. CBoiicTBa pacTBOPOB MOBAPEHHON COJTU
2. 'oput i caxap?

Tema 4. Xumust mamm (20 yacoB)

Teopust (3u): M3 yero coctouT muina. XUMUYECKHN COCTaB MPOIYKTOB MUTAHUS.
OCHOBHbBIE KOMITIOHEHTBI TUIIU: JKUPBI, OCIKH, YrJIeBOJbl, BUTAMUHBI, COTU. XUMUS
POJIYKTOB PACTUTEILHOTO U )KUBOTHOT'O MPOUCXOKACHUS. DU3NONIOTHs MUIIEBAPEHUS.
[TponykThl OBICTPOTO MPUTOTOBJIEHUS M OCOOCHHOCTH WX TpPOM3BOjCTBa. [Iporeccsr,
MPOUCXOAIINE MPU BapKe, TYIICHUU U kKapeHuu nuiu. Kak cnenath eny He TOIBKO
BKYCHOM, HO W moje3Hou? J[o0aBKHM B TMPOAYKTHl MHUTAHUA. XUMHUYECKUE pEaKIuu
BHYTPH HAac. XUMHYECKHE MPOIECCHl, TPOUCXOAIINE NP XpPaHEHUU U TepepaboTke
CEITBCKOXO03IMCTBEHHOTO ChIphsi. KOHCEpBaHTBI U aHTUOKUCIUTENU, UX POsib. CIIOCOOBI
XUMUYECKOT0 aHajlM3a COCTaBa BEIIeCTB B IMpoaykrax mnutanus. CoaepxaHue
BUTaMHHOB U MUHEPAJIbHBIX BEUIECTB B MUIIEBBIX MPOIYKTaX.

[Mpakrtuka (1749):
1.0Onpenenenne kadectBa mena. lIpoBepka Mena Ha HaauMuMe Kpaxmayia, Mena,
caxapo3sbl.

. Onpenenenne ButaMuHoB A, C, E B pacTuTeapHOM Macie.

. OnpeneneHre HUTPATOB B IPOJIYKTAX.

. AHaAIIU3 TPOXJIAAUTEIbHBIX HAITUTKOB.

. Onpenenenne coiepxKaHus )KUPOB B CEMEHAX PACTCHUM.

. KauecTBeHHbBIE peaKkuu Ha IPUCYTCTBHUE YTIEBOAOB.

. XMMUYECKHE OIBITHI C )KEBATEIBHON PE3UHKOM.

. Onpenenenue coaep:kaHusl MOBAPEHHOM COJIM B MPOAYKTaX MUTAHUS (Macjo, ChIPHI,
COJIEHBIE TBOPOKHBIEC M3EITUS).

Tema 5. Cnimuku (8 yacoB)

[Ipaktuka (64): ITupodopsl. Uctopus n3odbpererus crmuek. Crimuku [llancens u
VYoxkepa. Cninuku Copua. Cnnuku Upunu. [IBenckue cnnuku Jlynactpema. Kpacuslii u
6enbrit pochop. OKUCIUTETHHO - BOCCTAHOBUTEIBHBIC TIPOIIECCHI, MMPOTEKAIOIINE TTPU
3aKUraHuu  crnuukd. (OCHOBHBbIE BHUJbl COBPEMEHHBIX chHueK. JlepeBsiHHbIE
(M3roTOBJIICHHBIE M3 MATKUX MOPOJ AEpeBa - OCUHBI, JIUIbI, TOMOJISI, AMEPUKAHCKOMN
0eyioff COCHBI M T. 1.), KAPTOHHBIE W BOCKOBBIC (MapauHOBBIC - M3TOTOBJIECHHBIC W3
XJIOMYATOOYMa)XKHOTO JKI'yTa, IMpomuTaHHoOro mapadguuom). Ilo metony 3akuraHus -
TEPOUHBIC (3AXKUTAIOIIMECS MPU TPEHUH O CHEIUATIBHYI0 MOBEPXHOCTh - TEPKY) U
OecTépouHble (3aXuraroluecss Mpu TPEeHUU O OO0y MNOBEPXHOCTh). CrnudedHoe
npou3BoJicTBO B Poccuu. CTpoeHue, coctaB U U3rotopiieHne crnuyek. CrienuaibHble
cnuukd. llITopMoBble (OXOTHUYBM) - TOPSIIHUE HAa BETPY, B CHIPOCTU M MOJ JOXKAEM.
Tepmuueckue - pa3BUBAIOLIME MIPU TOPEHUH OOJIee BBHICOKYIO TEMIEpaTypy U Aaroliue
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MPU CTOPAHUM TOJIOBKM OoJiblliee KOIUYECTBO Teria. CUTHAJIbHBIE - JAIONIUE MPHU
ropeHud 1BeTHoe miams. Gotorpaduueckue - 1arlue MTHOBEHHYIO SIPKYIO BCIBIIIKY,
ucnoiab3yemyo npu ¢gotorpadupoanuu. CUrapHble - COUYKUA YBEJIUYEHHOTO pa3Mepa
Ui 6oJiee TPOJOKUTEIBHOTO TOPEHUsI MPU PaCKypuUBaHUU curapbl. TpyOodHBIE-
CIIMYKHA YBEJIMYEHHOTO pa3Mmepa st 0Oojee MNPOAOIKUTEIBHOTO TOPEHUS MpHU
pacKypyMBaHUU KYypUTEIbHOU TpyOKku. KamMuHHBIE - OYE€HBb JIJIMHHBIC CIUYKH, YTOOBI
3aKUraTh KaMHUHBI. ['a30BbI€ - MEHbIIEW MJWHBI, YeM KaMUHHBIE, YTOOBI 3a)KUTaTh
ra3oBble Topenku. JlekopaTuBHBbIE (I1OJIapOYHbBIC, KOJIJICKIIMOHHBIE) - OTpPAHUYCHHBIE
BBIITYCKM KOpPOOKOB (MHOTJa Habopamu, YJIOXKEHHBIMU B JIEKOPATHUBHYIO KOPOOKY).
[lpaktuka (24): 1.M3yueHue CBOWMCTB pa3idUMYHBIX BHAOB CHUYEK (OBITOBBIX,
OXOTHUYBUX, TEPMUUYECKUX, CUTHATILHBIX, KAMUHHBIX, (DOTOTpaPUIECKUX).

Tema 6. bymara (6 yacos)

Teopust (24): OT mepramMeHTa W WIEIKOBBIX KHHUT 10 Hamwmx gHeu. llemmronosa.
Cesizyoniye: KaojduH, KapOOHAT KaJIbIMsl, MUTMEHTHI. XJIOMYaTOOyMaKHbIE TKaHH.
Bunpl O6ymaru u ux mpakTuueckoe UCIoyib30BaHue. TeXHOIOTHs MPOU3BOICTBA OyMaru.
Crpykrypa OymMaru T10J  MHKPOCKONIOM BO  (DJIyOpECIICHTHOM  CBEUYEHUH.
[Tonmydabpukarel mjis MpoU3BOACTBA OyMaru: ApeBeCHas Macca WM IeJUT0JI03a;
LEJUTI0JI03a OJHOJIETHUX PAacTeHHH (COJIOMBI, TPOCTHUIIBI, KOHOIUIU, PUCa U JIPYTHX);
NONYLIEJUTION03a; MakyjiaTypa; TpsNuYHas I[ojymacca; Uil CIEIUalbHBIX BHJIOB
Oymaru: acOecT, MEPCTh M JAPYrHue TEKCTWIbHBIC BOJIOKHA. [Ipou3BOACTBO Oymarwu:
MPUTOTOBIIEHHE OyMa)KHOM Macchl (pa3MoJl M CMEIICHHE KOMIIOHEHTOB, MPOKJIEHKa,
HAINlOJIHEHWE W OKpacka OyMaXHOM Macchl); BbIpaOOTKa OyMa)KHOM Macchl Ha
OymaroenaTesbHONM MaiuHe (pa30aBlieHHe BOJOW M OYMCTKA MAacChl OT 3arps3HEHUM,
OTJIUB, MIPECCOBAHME U CYIIIKA, a TaK)Ke MEepBUYHAS OTJIETKA); OKOHYATENbHAs OT/AeNIKa
(xamanaupoBaHuUeE, Pe3Ka); COPTUPOBKA U YIAKOBKA.

[pakTuka (4 4): 1. U3yueHue CBONCTB pa3IuYHBIX BUAOB OyMard.

2. IlonmydyeHue Oymard.
Tema 7. Xumus u ctpoutebeTBo (12 yacos)

Teopus (4 4): Ctpoutenbubie pacTtBopbl. M3BecTh. Men. Ilecok. beton. IleMeHT.
Ucropuss crexkna. Kupnuun. Dapdpop wu  dasac. JIlpeBecuHa — yHHKaJIbHBIN
CTpOUTENbHBIN MaTepual. Jlakokpacounsie maTepuanbl. CBoicTBa ONMU(BI, MACIISIHBIX
Kpacok, sManei, pactBoputeneil. [loHsTHe 00 3KOJIOTHMYECKH YHCTBHIX MaTepHhaliax.
Kepamuueckass mena. 3umaput. Kampmmur. Comomut. ['pyro6moku. Cumukarts
METAJJIOB U BsDKyIue Marepuaibl. Koppo3us crpoutenbHbix MaTepuanos. [lonumepsr
B CTPOUTENBCTBE. XUMHUYECKHE CBOMCTBA CTPOUTEIBHBIX MAaTepUAIOB XUMHYECKAS
CTOMKOCTh — 3TO CBOMCTBO IIOKAa3bIBAET, HACKOJIBKO MaTepual yCTOMYHMB K
BO3JECUCTBUIO JIPYTMX BELIECTB: KHCIJOT, IIEJIOYEeH, coynedl u ra3oB. Koppo3noHHas
YCTOMYMBOCTh — CBOWCTBO MAaTepuaia MPOTUBOCTOSATH BO3AECHCTBUAM OKPYXKarOUIEH
cpeabl. Yame Bcero 5TO OTHOCUTCS K CIOCOOHOCTM HE TMPONYyCKaTh BIAary.
PactBopuMOCTh — CBOWCTBO, TMpWU KOTOPOM MaTepual UMEET CIIOCOOHOCTh
PacTBOPATHCS B PA3IMUHBIX KUIKOCTAX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPHU3YeT
CIIOCOOHOCTh ~ COEIMHATHCA C  JAPYrMMH  MaTepHallaMd U [OBEPXHOCTSIMH.
Kpucrannuzamust — xapakTepucTrka, Ipyu KOTOpOr MaTeprall MOXKET B COCTOSIHUM Mapa,
pacTBopa WM paciiaBa oOpa3oBbIBaTh KpHUCTaUIbl. Buabl 3arpsi3HeHuil (IbLICBBIE,
paaualnuoHHbIe, OMOJOTUYECKHUE, IITYMOBBIE), 3HAUEHHE KUBBIX OPraHU3MOB B JIOMax U
KBapTUpaXx.




IIpaktuka (84): 1. OmnpexneneHre OTHOCHUTEIBHOM 3albUICHHOCTH BO3JyXa B
MOMEIIEHHUH.

2. Pemienue 3a1a4 ¢ 3KOJIOTMUECKUM COJIEP)KAHUEM.
Tema 8. Xumus u aBToMmo0ui1b (4 yaca)

Teopust (24): Marepuanbl, KOTOpPbIE HCHOJB3YIOTCS IS  HM3TOTOBJICHUS
aBToMOOMJIeil. 3anpaBOYHbIE >KUJIKOCTU (TOIUIMBO, Maclila, CMa3KH, OXJIaKIAIoLIue
KUJIKOCTH), PE3UHBl - IIUHBI W PE3UMHOTEXHUUECKUE W3JeNus; IJIAaCTMACCHI;
OTJICJIOYHOJICKOPATUBHBIE MaTepuasabl (OOMBKA, JIAKK W KPACKU, aHTUKOPPO3UOHHBIC
MOKPBITUS U T. 11.); KJIE€U, TEPMETUKHU. DJIEKTPOJIUT — ATO YTO-TO 3HAKOMOeE. beH3uH,
KEPOCHH U JIPYTUe «- UHbBI XUMHUYECKHUE MPOIIECChI, TPOUCXOSAIINE TP IKCIUTyaTalliu
aBTOMOOMJISI. DKOJIOTUsl U aBTOMOOUJTb.

[Ipaktuka (29): 1. beH3uH U KepocuH Kak pacTBOpuTeau. ONBITHI 10 03HAKOMIICHUIO
C PacTBOPSIONMINM JeUCTBHEM HEPTENPOAYKTOB, KAaK U MPEAbIAYIINN, MIOX0 BUIHBI C
JEMOHCTPALlMOHHOTO CTOJIa, TO3TOMY MX JIydllle BCEro CTaBUTh B KayecTBE
nabopatopHoit paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM U BOJIOW HAJIMBAIOT 11O
0,5 MJ1 pacTUTENBHOT'O Macja U B30anThIBalOT. Macio pacTBOpsieTCs B yIieBOAOPOIAX.
OTMeuarT Jy4YIIyl0 pacTBOPUMOCTH B OeH3uHe. 0) B HeOomblMe CTakKaHYMKH WIIH
dapdhopoBbie YAIIKU C TEMHU K€ KUIKOCTSIMHU MOMEIIAIOT KYCOYKHM TKaHH C TMSTHAMU
KUpa U TIePEMEIINBAIOT UX CTEKIISTHHOM majmoukoit 2-3 muH. [locie BhICHIXaHUS TKaHH,
MOMEITEHHBIE B O€H3UH U KEPOCHH, OKa3bIBAIOTCSl OUMIIICHHBIMH OT >KHPA.

2. Topenue BbICHIMX YyTIeBOAOPOaOB. a) (CMaumBalOT MOJOCKH (UIBTPOBATBHON
Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOJPKUTAIOT uX. BelecTBa ropsAT cBeTAIIMMCS
uiaMeHeM. Briciive yrieBomopo/ sl Mpu TOpeHrur o0pa3ytoT konoth. 0) Ha sxenesnbie
IUTACTUHKU WU (papdopoBbie KPBIIKK HAJIMBAIOT MO HECKOJIbKY Karellb OeH3WHA,
KEpOCHHA M CMAa30YHOT0 Macja WM Ma3yTa U Mojpkuraot. HabGmrogatoT To e siBiieHue.
OOpaiaroT BHUMaHHUE Ha JIETKYIO BOCIUIAMEHSIEMOCTh O€H3MHA U Ha CPAaBHUTEIHHO
TPYIHYIO CTOPaeMOCTh Ma3yTa. B) B xkene3nyto unu ¢haphopoByro JT0KEUKY MOMEIIAloT
HEOOJIBIIION Kycodek MapaduHa M HarpeBarOT €ro B IUlaMeHH ropelnku. [lapadun
TUTABUTCS, a 3aTEM TOPUT, 00pa3yst KOMOTb.

3. Ounctka OeH3MHA W KEPOCHHA. BeH3WH M KEepOCHH TOCIe 3aBOACKON IMEepPEeroHKU
colepKaT TpUMecH HA(TEHOBBIX KHUCIOT M JPYTHMX BEIIECTB, OCIOKHSIOIUX HX
npuMeHeHue. HeounineHHbIii KepoCuH, HAmpUMep, MIOXO MOJAHUMAETCS MO (HUTHITIO
JamIel, c¢1abo roput U ObICTpo oOpa3yeT Harap. HeouwieHHbIE MPOMYKTHI MOKHO
Y3HaTh MO TPSI3HOMY BUAY U MaJIod MHpo3padyHOCTU. OYUCTKY MPOU3BOIAT OOBIYHO,
oOpabaTbiBass HE(PTEMPOAYKTHI CHEpBa KOHIEHTPUPOBAHHOW KHCJIOTOW, a 3aTeM
menoypto. HanuBaroT B OONBIIYIO METUTENbHYI0 BOPOHKY 15—20 MJI HEOUHINIEHHOTO
KEpOCHHA W NpUOaBIAOT 2-3 MJI KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHL. BOpOHKY
3aKpBIBAIOT MPOOKOM M cMech BCTpsAXUBatOT 0koJio 10 muH. Ilpu 3TOM BOpOHKY AepKat
MpoOKOW BHU3 M BpEeMs OT BPEMEHU OTKPBIBAIOT KPaH, YTOOBI BBITYCTUTh BBEPX Mapbl
netyunx BenlecTB. [lociie 3Toro cMecu AatoT pacciouThCs, HA YTO TaK»Ke MoTpedyeTcs
MUHYT 10 miam naxe Oosblie, © MEIJIEHHO CITYCKAalOT HUKHUW CIOM KUCIIOTO T'yJIpOHa.
OcraBmmiicss B BOPOHKE KEPOCHH TPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM BOJON B
TedyeHne 1—2 mwuH. BomHBIA CcnOW cmyckaiooT, a KepocwuH mpombiBaroT 5— 10-
MPOILIEHTHBIM pacTBOpoM Ienoun. [lociie ciamBaHMsI MIETOYHOIO CJIOS OTMBIBAIOT OT
KEepOCHHA BOAOU ocTaTKu 1esiouu (mpoda denondranenHoM). YOeKIa0TCs B TOM, YTO
OUHUILEHHBIA KEPOCUH OKa3bIBaeTCsl 00Jiee MPO3PAUHBIM, JIyUIIE TOPUT U UMEET APYTron
3anax. Ha nucTku ¢uabTpoBajibHOM OyMard NOMENIAIOT KAk HCXOJHOTO H




OUHUIIEHHOT0 KepocuHa. OUUIIEHHBI KEPOCUH HUCTIAPSETCS MOTHOCTHIO, HEOUUIICHHBIN
OCTaBJISIET MOCIE ce0s MATHO IPUMECEHL.
Tema 9. Xumus crupaer, yucTuT ¥ youpaer (10uacos)

Teopus (24): Mbua. CocrtaB, cTrpoeHue, mnonydeHue. CUHTETHUYECKHE MOIOIINE
CpeACTBa M MOBEPXHOCTHO - aKTHUBHBIE BemiecTBa. OcHOBHble KOMIOHEHTHI CMC:
MOBEpXHOCTHO-akTUBHBIE BeriecTBa ([IAB); BcroMoraTenabHbIE BEIIECTBA: IICIOYHBIC
coJii - KapOOHAT M CWJIMKAT HATpUsl, HEUTpalibHble cONM - cynbdar u pocdar Hatpus;
KapOOKCUMETHIILIEIIII0N03a, OJMBUHWINHUPPOIUAOH, XUMHUYECKHE OTOeIuBaTeIn
(mepconn); XUMHUecKHMe oTOenuBarenu (MEpeKuch BOAOpOAa);  (u3HUECKUe
(ontuueckue) otOenuBaTeNn - (PIYOPECHUPYIONIUE COCAUHEHUS; aJCOPOIIMOHHBIE
Kpacutenu (yJabTpamMapuH, HWHIWTO, CHUHTETHYECKHE OPraHUYECKUE IUTMEHTHI);
O0momo06aBku - ¢epMeHTHl (JIUMas3bl, MNpPOTea3bl W [IP.); OTAYIIKUA, AHTHUCTATHUKH.
CpencrtBa OBITOBOM XMMHMHM - XMMUYECKHE CPEACTBA MO YXOAY 32 COOCTBEHHOCTHIO:
OJICKJION, TOMeNIeHusIMH, aBToMOoOWIsiMu. K cpenctBaMm OBITOBOM XMMHUU OTHOCST
Ne3UH(PUIMPYIOUIUE CPENICTBA, penesuieHThl W mp. cpeactBa. CpeacrtBa ObITOBOU
XUMUU, IPUMEHSIEMBbIE ISl BEIBEJICHUSI TISITEH.

[IpakTtuka (84):1. Onpenenenue pH - cpeapl B MbUIaxX U MIAMITYHSIX.

2. IlpuroToBieHNEe MblJa U3 CBEYKHU U CTUPAJIBHON COJIBI.

3. BeiBenenue nsiteH ¢ Tkanu. Meuta. CoctaB, cTpoeHUE, OJTyYCHHUE.
4. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMU CTUPATIBHBIX MOPOIIIKOB.
Tema 10. Xumus u kocMeTHYECKHe cpeacTBa (6 4acoB)

Teopusi(24): KocMetnueckue moromue cpeactBa. Kpemsl. [leHomoromue cpeacTsa.
OnonackuBaTenu U KOHAUIUOHEPHI. ['enn. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTUEHbI; TPAMOTHBIN BHIOOP CPEICTB TMTUEHBI; TIOJIE3HBIE COBETHI 110
yXOAy 32 KOKE€M, BOJIOCAMU U MOJIOCThIO0 pTa. COCTaB M CBOMCTBA HEKOTOPBIX IIpenapaToB
TUTHEHUYECKOH, JIeUeOHOM U IEKOPATUBHON KOCMETUKHU, TPAMOTHOE UX UCIOJIb30BaHUE.
XHUMHUYECKHE MPOLECCHI, JIEKAIINE B OCHOBE yXOJa 32 BOJIOCAMH, UX 3aBUBKH, YKIAIKH,
OKpacKH; IPaBUJIbHBIN YXOJ 32 BOJIOCAMH, TPAMOTHOE UCIOJIb30BaHHUE IIPENapaToB AJIs
OKPACKH M YKJIaJIKK BOJIOC, OPUEHTHUPOBAHNUE B MX MHOTO00pa3uu. /[e3010paHThl u
O30HOBBI «IIIUT» TUIAHETHI. JylmucThie BenecTBa B nappoMeprun, KOCMETUKH, MOIOIIIUX
cpenctBax. Dpupnsie macna. Cocta. Crnoxubie 3¢upsl. CocTa, CTpOCHUE, MTOIYYCHHE.

[Ipaktuka(44): 1. U3ydenne cocraBa J€KOPATUBHOW KOCMETHUKH MO 3TUKETKAM.
2. Onpenenenue pH - cpenibl B MbUIax U MIAMITYHSX.
3. U3Bneuenue 3(hupHBIX Macen U3 pacTUTENbHOTO MaTepuaina. [lepednas msta, enoBoe
Maclio.
4. TlomyuyeHue CIOKHBIX F3PUPOB U3 OPTAHUIECKUX COSTUHEHUN. DTUIIMETaHAT (3amax
poma). M300yTmnatanat (ppyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika nomamue anredxku (124gacon)

Teopus (54): JIekapcTBeHHbIE MpenapaThl, UX BUAbI U Ha3HaueHue. Kaxgoe nexapcTtBo
— XUMHYECKHMH peakTuB. MHororpansueii noxn. Ilouemy Hoa Hamo Jepkarb B IIOTHO
3aKyMOPEHHOU CKIISTHKE. «3eNIEHKay WM pacTBOP OPMILTHAHTOBOTO 3e1€HOT0. HeoObraHbIC
CBOMCTBa OOBIYHOW 3€NEHKU. AKTHUBUPOBAHHBIM yroiyib. JlekapcTBa OT MPOCTYIBI.
Burtamunbl CamopenbHbie JieKapcTBa. ACIUPUH WU allEeTUICATUIIMIOBAsT KUCIOTa U €0
cBoicTBa. UTO moJie3Hee: acCUpUH WK yrncapuH, HypodeH win ubynpoden? Ilepexucs
Bojopona u ruapornepur. CBoiicTBa mnepekucu Boaopoaa. Ilepmanranar kanus,
MAapraHIlOBOKUCIIBIM KaJduid, OH K€ — «MapraHioBka». HeoObldyHBIE CBOICTBA




MapraHioBku. Kakyro OmacHOCTP MOXKET NpPEACTaBIATh MapraHuoBka. Hyxna nu B
JOMalllHeW anTeuke OopHas kuciora. Crapble JIEKapCTBa, KaK C HUMHU IOCTYMHTb.
Bompocel k cemunapam: 1. Ilepmanranar kamusa. Mcropus oTkpsiTHs. Pusndeckue
cBoricTtBa. OxucnuTenpHble CBOMCTBA. lIpaBumna XpaHeHMsI INepMaHaraHara Kaius. 2.
[IpumeHeHue pacTBOpa NEpMaHraHata Kaiaus B ObITy, B MeIHULMHE. Mepbl mNepBoi
IIOMOIIIM TpPU OTPABICHUM KOHUEHTPUPOBAHHBIM pPACTBOPOM II€PMAHraHaTa Kalus. 3.
PactBop OpwimanToBoro 3eneHoro. Ilepokcua Bogopona, UCTOPUSL  OTKPBITHSL.
Ileprugpons. dusznueckue, XUMHUYECKUE CBOHCTBA. lIpuMeHeHune B MeIMIMHE:
KpOBOOCTaHAaBIIMBAIOIIEE U 1€3UHPULUPYIOIIEE CPEICTBO.

[Ipaktuka (7 4): 1. [lonyuyenue ogodopma.
2. JleficTBHE KUCIIOT Ha OPUILTMAHTOBBIN 3€ICHBIN.
3. Illeno4HOE pacIIeIeHUE JICBOMULIETHHA.
4. KauecTBeHHas peakivsi Ha IEPOKCHU]T BOJAOPO/IA.
5. Onpenenenne BUTAMUHOB B Mpenaparax NOJUBUTAMUHOB.
Tema 12. Xumus B Mequuune (32 yaca)

Teopust (204): IlepBeie maru xumuu B MeaunuHe. [lonstue o ¢dapmakosiorumu,
UaTPOXUMHUM, XuMuorepanuu. l[lapanenbc — OCHOBONOJIO)KHUK MEAULIMHCKOM XUMUHU.

Knapnuii T'anen — ¢apmaxonor. II. Dpiux — OCHOBOMOJOXKHHUK XUMHUOTEPAMHH.
[Ipodeccun: xumuk, OMOXUMUK, (hapMalieBT, JaOOPaAHT.
JIexapCTBEHHBIE BELIECTBA. Knaccuduxanum JIEKapCTBEHHBIX BELIECTB:

dbapmakonoruueckas, xumudeckas. CpIpb€ Ui MOJYyYCHHs]  HEOPraHUYECKHX,
OpraHNYeCKHUX JICKAPCTBEHHBIX BellecTB. POPMBI JJ€KaPCTBEHHBIX MPENapaToB: Ta0IETKH,
Ipake, CB€YH, IMYJIbCUH, CYCIIEH3UH, HACTOUKU U JIp.

[Ipaktuka(124): 1. O3HakoMieHne ¢ GopMamMu JEKapCTBEHHBIX MTPENapaToB.
2. 3HaKOMCTBO C 00Opa3laMu JIEKapCTBEHHBIX CPEACTB U OIBITHI C HUMHU.
3. DKCKypcHsi B MEIITYHKT.
Camble pocThIC U3 JIEKapPCTB
Ilepmanranar kanus. Hcrtopus oTKpeiTHs. Pusnueckue cBoHcTBa. OKHUCIUTENbHbBIE
cBoiicTBa. [IpuMeHeHre pacTBOPOB MepMaHraHata Kajaus B ObITy, B Meauiuue. [IpaBuna
XpaHeHus. Meppl MepBOil MOMOIIM IPU OTPABICHHH KOHUEHTPUPOBAHHBIM PacTBOPOM
NEpMaHraHaTa Kajusl.
Ilepokcun Bomopoma, ucropus OTKpbiTHA. llepruapons. ®dusznueckue, XUMHUYECKHE
cBoiicTBa. [IpuMeHeHHe B MeAMIIMHE: KPOBOOCTAHABIMBAIOIIEE M JAe3UH(HUIHMpYIOIIee
CPEACTBO.
Won: ucropust OTKPHITHSI, CTPOCHHE, (PU3NUECKUE U XUMHUECKHE CBOWMCTBA, MPUMEHEHHE.
Bopnas kucnora, OOpHBIM CHUPT, AHTUCENTHYECKAs AKTUBHOCTb. Du3nonormyeckuit
pacTBop.
JIsmuc. Hamateipueiii cnupt. ['excarmapar xmopuma kambnws. ['enraruapar cynbdata
[MHKA.
AKTUBUPOBAaHHBIN yTOJb.
IIpakTtuka 1. [IpurotoBneHue pacTBopa Xjaopuaa KaubUus C 3aJaHHOM MACCOBOM JTOJEH.
2. «Kugkuit xameneon». PaznoxenHue mnepokcuga Bopopona. H202 — oxwucnurens,
BOCCTaHOBHUTENb. PacTBopeHue wmona B BoAe, B cnupre. Pacno3HaBaHWe HOIHMIOB.
OO6ecuBeunBaHKE pacTBOpa NEpMaHraHaTa Kajausi aKTUBUPOBAHHBIM YTJIEM.

Anosuteie BemecTBa Anpl. Knaccudukaiys sIOBUTHIX BEIIECTB. YTApHBIM Tras:
npusHaku otpasiieHus. Okazanue nepBorl moMomu. PTyTe. TOKCMYHOCTH MapoB PTYTH.
Comu pryTu: KOJOMEINb, CyJleMa, MNPUMEHEHHWE B MeaunuHe. Mpimbdak. CBuHel.




CoennHennss xpoma. TOKCHYHOCTH OpPraHUYECKHX pacTBoputeneil. lIpaBuna xpaneHus
AJ10B B ObITY. Mepbl epBOii MOMOILU [IPU OTPABICHUHU.

Xumuss U MeaunuHa. buoreHHele sraeMeHTHl U uX coeauHeHus OOmwmii 0030p
OMOJIOTMYECKON POJU 3JIEMEHTOB-OopraHoreHoB Yriepoa. Bomopoa. Kuciopoa. A3sor.
Cepa. ®ocdop. buonoruueckas poyib HEKOTOPHIX HEMETAUIOB, HE OTHOCSIIUXCA K
opranoreHam @top. Ximop. bpowm. Won. Kpemunii. CeneH. buonorndecku BaKHBIE
HEOPraHU4ecKre coennHeHus: HemeramuoB. Kucnopoa. O3oH. Bona. MuHepanbHbIE BOJBI.
Ilepokcun Bomopona. PepMEHTATHBHBIE CPEACTBA 3allUTBl Oopranu3zMa. CepoBOAOpO.
Amvmuak. [lukn MoueBuHOOOpa3zoBaHusi. MoHookcua aszota. HuTpaThl, HUTPUTEHI.
VYrnekucneii  ra3.  Monookcua — yraepoga.  bydepHble  cucteMbl  opraHusma.
I'unpokapbonatnass Oydepnas cucrema. docharnas Oydepnas cucrema. MexaHusm
OydepHoro aeiicTBusi cucteMbl. B3auMOCBSI3b KpyroBOPOTOB OMOTE€HHBIX 3JIEMEHTOB.
buoneoprannueckas xumuss W MeaulnMHa HeopraHuyeckyro OHOXUMHIO MOXHO
paccmaTpuBaTh Kak MPUIIOKEHUE MPUHIMIIOB KOOPAMHAIMOHHOM XWMHUU METAUIOB K
OuonornyeckuM mpobiemam. Mertamibl B OopraHu3me uesjgoBeka buonorumdeckas poib
«MeTaJuoB xku3Hu» OOt 0630p ponu s-metauioB. Hatpuit. Kanuit. Marauit. Kanbiuit.
JlaHHBIE METaJUIbl pACCMATPUBAIOTCS COTJIACHO IJIaHa:

1. Conep:xanue B 3eMHOI Kope. BaxkHelne npupoaHble COETUHEHUS.

2. Copepxanue u (OpMbI CYIIECTBOBAHMS B JKMBBIX OpraHm3max. buomoruueckas posib.
3. [IpuMeHeHue MeTasia U €ro COEAMHEHU B MEIULIMHE.

4. TOKCUYHOCTH METaJIa ¥ €T0 COSAUHEHUI. )

O6muit  0630p pomu d-metaymmoB. Kenezo. Mapranen. KoGansr. Mens. 1uHK.
MonmubaeH.

JlaHHBIE METaJUIbl pACCMAaTPUBAIOTCS COTJIACHO IIJIaHa!

1 Coneprkanue B 3eMHOI KOpe.

2. BaxxHeliye NpupoIHbIe COETUHEHHUS.

3. Coneprxanrie 1 GOpPMBI CYIIIECTBOBaHUS B KHUBBIX Oprann3max. bruojorndeckas pob.

4. IlpuMeHeHHue MEeTalJIa U €T0 COCIMHEHUM B MEIUIIMHE.

@u3HoI0oruYecKas M MaToJoruyeckasl pojib HEKOTOPBIX 3JIEMEHTOB B OpraHH3MeE. S-
Onementhl. d-OnemenTsl. KoMmrekcHble (KOOPAMHAIIMOHHBIE) COCIUHEHUS Pa3IU4YHBIX
AJIEMEHTOB B OpraHu3Me. ODJIEeMEHTHI, OOJe3HHU, JieKapcTBa. bHoMOrHMYecKr aKTHUBHBIC
MOJIEKYJIBL.

Bonga. AmMuHOKHCTOTBHL. AcKOpOWMHOBas KuCIOTa. OpTOMOJNEKYJSIpHAS METUIIMHA.
buosiornueckn aktuBHBIE OMUrOMepbl buonorndeckas poyib HEKOTOPBIX METAUIOB, HE
OTHOCSIIITUXCS K «MeTaliaM ku3Hny». Amomunuii. Cepedpo. bapwuii. Ptyts. Cusnert.

[Ipaktuka.  Temamuueckas suxmopuna « Xumus u MeOuyuHay.

dusnueckas XUMHUS U1 MEULIUHA.
du3nosor — 3T0 PUINKOXUMUK, UMEIOIIHHA 10 C SIBICHUSIMHU )KHBOTO oprann3ma. .M.
CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIUILb OJaro/iaps UX 3aMevaTeIbHON
CIIOCOOHOCTHU KUHETUYECKU KOHTPOIUPOBATh XUMUYECKUE PEAKIIMU U TEM CaMbIM
MOJABJISITh CTPEMIIEHUE K JOCTHKEHHUIO TEPMOAMHAMUYECKUX paBHOBecuii. 1.B. bepe3nn
XuMHU4ecKasi TepMOJIMHAMUKA U KUBbIE OpraHu3Mbl TepMOIMHAMUKA U OPTaHU3MBI.
Xumudeckast 1 OMOXUMHUUYECKasi KHHETUKA U KaTtainu3. OepMeHThl — OMOJIOTMUECKUE
KaTaJIM3aTOPbl. 3HAYEHUE PACTBOPOB JJIsl OMOJIOTUH U MEAUIMHBI. KHCIIOTHO-1IIEJI0UHOE
paBHOBecHUE U OypepHbIe CUCTEMBI OpraHu3Ma. AMUHOKUCIOTHbIE Oy(epHbIE CUCTEMBI.
benkoBbie Oy(depHbie cucTembl. MI3MeHeHnEe KUCIOTHO-IIEIOYHOTO PABHOBECHUSI IPU
Pa3IMYHBIX 3200JICBaHUSAX.



MeauunHCKHe MaTepuaJIbI

Heoprannueckue MemuuuHCKue wmarepuainbl. MeTamisl. YTIIEpOAHBIE MaTepUalbl.
MexaHu3MBbl B3aUMOJICHCTBUS METUIIMHCKUX MATEPUATIOB C OMOJIOTMYECKUMH CUCTEMAaMU.
B3anmopelictBusa: Marepuan — KpoBb, MaTEpUAIl — TKaHb, MaTEPUAJ — KJIETKa, MaTepual —
OHMOIONIUMEPHI.

UckyccTBeHHbBIE OpraHbl. Arnmapatbl «HUCKYCCTBEHHOE CEPALIE-TIETKOE,
«HMCKYCCTBEHHas MO4Ka». MICKycCTBEHHOE cep/ilie YeIOBEKa ¢ ABTOHOMHBIM MCTOYHHUKOM
MATaHUS.

Bomnpocsl Kk cemuHapaM: 1. Mox: MCTOpHS OTKpBHITHA, CTpoeHHe, (QH3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE.

2. bopHas kucioTa, OOpHBIN CIIUPT, AHTUCENTUYECKAS AKTUBHOCTh.

3.®usnonornyeckuit pactBop. Jlsnuc. Hamarsipasiii ciupT.

4. ®dypanuiauH. AKTUBUPOBAHHBIA yrojib. ['OpunuHMKH, TacTeipu. VX mpuMeHeHwue,
CBOICTBA, CHOCOOBI XpaHEHHUS.

5. AcniupuH. [Ipumenenue, papmakogoruueckoe ACHCTBUE Ha OPTaHU3M.

6. AHTUOMOTUKH, Kiaccudukaius. lucoakTpuos.

/.ApomaTuueckue Maciia U Ux JICCTBUE Ha OpraHu3M. ApoMarepanusi.

8. AcriupuH, puznueckue CBOUCTBA, UCTOPHS TTOJTYUCHUS.

9. AHTUOMOTHUKH, UCTOPUS OTKPBITHSI.

10. Knmaccudukanust siJOBUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku otpasieHus. Oka3aHue MepBoi MOMOIIIH.

12. Ptyth. TokcuunocTh mapoB pTyTH. COJNM PTYTH: KaJOMENb, CyJI€Ma, IPUMEHECHHE B
Meauuuae. Mpibsk. CBunen. CoeMHEHUS XpoMa.

[Ipaktuka 1. UccnenoBaHne 1€KapCTBEHHBIX TPENapaToB.

2. Jenoas urpa «Crnacute 00JpHOTO». [lenoBas urpa COnmpoBOXKIAETCS MPOBEIACHUEM
KaueCTBEHHOTO aHaJIM3a pacTBOpa KOHKPETHOI'O BEUIECTBA XMUMHUYECKHUMHU METOJaMH.
(BemectBa: THOCynbdaT HATpHUSA, HOBOKAWH, JIAKTAT KajblMs, D-TJIFOKO3a, METHBIN
KyIiopoc, OpoMujI Kainus, CyiabdaTr Maraus).

3. HccnenoBanue TOKCHYHOCTH OBITOBBIX BemiecTB. OCTOpOXKHO, TUIeBbIe 100aBku! Mx
JIEVCTBUE HA OPTAHU3M.

4. Pemienue 3a1a4 1o o0IIeH XUMUU C MEUKO-OMOJIOTUYECKON HATIPABICHHOCTHIO.

5. Konkypc (koJIM4ecTBEHHBIN) YKCiIa pelleHHbIX 3a1a4d. CocTtaBieHue cOOPHUKOB 3a7a4y
yuamuxcss no teme (¢ pemeHusamH). CocTaBieHHME TBOPYECKUX PACUYETHBIX 3aJay IO
Pa3IUYHBIM TEMaM.

Tema 13. BoinosineHne npoekToB (7 4acoB)

Teopust (2u4): Ilonarne mnpoekrta. TuUNBl TPOEKTOB, OCHOBHBIE ATallbl BBHIIOJIHEHUS
npoekTa. Kputepuu olieHMBaHMS BBINOJHEHUS M 3alIUThl MPoekToB. Co3gaHue MpoeKTa
OCYIIECTBIISIETCS IO ciemyromuM dtamam: — OnpeneneHue mpoOaemMbr;, — AKTyalnu3arus
teM; — BriGop oOwekra uzydenus; — [loctanoBka nenu u 3aga4q; — [logbop martepuana; —
Breibop wmetonmoB wuccinenmoBanus; — IlpoBeneHme SKCIEpUMEHTAIbHOW pPabOThI, —
Odopmiterne paboThl; — 3amuTa MPOEKTa, MPEACTABICHUE PE3YIbTATOB.

[lpaktuka(54): BeinoiHeHWE TPOEKTOB €  UCMOJIb30BAHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH. 3alluTa NPOECKTOB.




INJIAHUPYEMBIE PE3YJIbTATHBI
JIuunocmmuwie pezynromamor:
e chOpMUPOBAaHHOCTH MOTHUBAIIMM K OOyYECHHIO U
L[eJIeHaNPaBICHHON MM03HABATEIbHOMN JAEATENbHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHUIO;

® CIIOCOOHOCTH K CaMOCTOSITEIbHOM, HCCIIEIOBATEIILCKOM,

uH(OPMaIIMOHHO- TTO3HABATEIbHON, aHATMTUYECKOU NESITEIHbHOCTH;
e c(oOpMHUpPOBAHHOCTH HABBHIKOB COTPYJHHMYECTBA CO CBEPCTHUKAMHU
Y B3pOCIIBIMU.

Memanpeomemmnuwie pe3yivmamaol:

e cOpMHPOBAHHOCTH MPEJCTABICHUI O B3aUMOCBS3M M B3aUMOJICHCTBUU

€CTECTBEHHBIX HAYK;

e cpOpMHPOBAHHOCTHL YMEHUH CaMOCTOSITEJILHO OMPEAENATh  LeJU
COCTaBJISITh IUJIAHBl JAEATEIBHOCTH; CaMOCTOSITEIbHO OCYUIECTBIISITh
KOPPEKTUPOBATH JAEATEIHHOCTD;

u
n

® BJIAJICHUC HABBIKAMU IIOJYYCHUSA HCO6XOJII/IMOI>1 I/IH(l)OpMaIII/II/I, YMCHHUC

KpUTHYCCKU €€ OLCHUBATH U O6pa6aTBIBaTB, ycrcmHasa OpHUCHTAIUA
Pa3JINIHbIX HCTOYHHKAX I/IH(bOpMaIII/II/I;

B

® YMCHHC HCIIOJIb30BATH CPCACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHHKAIITMOHHBIX

TEXHOJIOTHUM;

¢ YMCHHUC AHAJIMU3UPOBATH, OHLOCHHBATL, IIPOBCPATHL Ha JOCTOBCPHOCTDH

e 10000IIaTh HAYUYHYIO HH(GOPMAIIUIO;

® BJIaJCHUC  HABBIKaMHU M03HAaBAaTEIILHOU pe(l)J'IGKCI/II/I n  IIPC3CHTAINUN

p€3y.]'IBTaTOBCO6CTB€HHBIX PICCJ'IGI[OB&HPIﬁ.

Ilpeomemmnsle pe3ynbmamsl. TIOCIE 3aBepUICHUS OOYYEHHs 1O Mporpamme

oOydJaromuecst OyyT 3HATh:
— COCTaB, CBOMCTBA, 00J1aCTH MPUMECHEHHS HaHOOJIee PaCcIPOCTPAHEHHBIX BEIECTB

u

MaTepHaioB M YMETh MNPUMEHATh WX [0 Ha3HAYCHHUIO, COOIoas MpaBuiIa

6e30macHOro O0paIleHus ¢ HUMH,

— PpOJIb XUMHUYCCKUX JJICMCHTOB U UX CO€I[HHGHHI>1 B JKM3HCACATECIIPHOCTH OpraHu3ma,

— Ba)XHEUIIINE XUMHUYECKUE TPEBPaIEHNs, JeKaIe B OCHOBE METa00IM3Ma;

— HEKOTOpbIE HEOPraHUYECKHUE U OPTAaHUYECKHUE BEIIECTBA, IPUMEHSIEMBIE B
MEJIULINHE.

[Tocne 3aBepiieHns 00y4deHus MO MporpaMme oOydaromuecs OyayT yMeTh:

— COCTaBJIATh CXEMBl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JJIEMEHTOB B MPUPO/IE,
000OCHOBBIBATH POJIb KXKJIOTO B COXPAaHEHUH MPUPOTHOTO PABHOBECHS,
aHAJM3UPOBATH NPUYHUHBI U TMOCIEJCTBUS €TI0 HAPYIICHHUS;

— MPOBOJIUTH XUMUYECKU IKCIIEPUMEHT IO OOHAPYKEHUIO KATHOHOB U aHWOHOB B
pacTBopax;

—co0mr0/1aTh npaBuiia 0€30NaCHOCTHU MPU 0OPAIEHUH C JIEKAPCTBEHHBIMU
BEILIECTBAMU U CPEJICTBAMU OBITOBON XUMUH;

—COCTAaBJISITH OTUET O MPOJICIAHHOM SKCIIEPUMEHTE;

—MPUMEHSThH BEIIECTBA [10 HA3HAUYCHUIO;



—pemaThb 3a1a4u paSHHqHOﬁ CTCIICHU CJIOXHOCTHU: KaK THIIOBBIC, TAK U
KOMILIICKCHBIC, —Pa3BHBATh CO6CTB€HHYIO HHUIUATUBY U ITIO3HABATCIIbHYIO
AKTUBHOCTD IIPpHU PCIICHHUHN PA3JIMYHBIX BOIIPOCOB U HpO6H€M B XMUMHU.

PA3SJAEJ 2. OPTAHUBAIIMOHHO - IIEJATI'OT'MYECKHUE YCJIIOBUA
PEAJ/IMZALIIUU TPOI'PAMMBI

KAJIEHJIAPHBIN YYEBHBIN IT'PA®UK

Ne
i OCHOBHBIE XapaKTePUCTUKN 00pa30BaTEIHLHOTO MpoIiecca
1. | KonnuecTBo y4eOHBIX HEJIETh 34
2 B MIEPBOM MOJYTOJAUH 16
3. BO BTOPOM MOJIYTOJUU 18
Hauano y4yeOHoro rona (mimaHupyemas gata Hadaia
4 )y (nnaHnpyemas 1 06.09.2023
3aHATHI)
OxoHuanue ydeOHOro rofa (TUIaHUpyeMas jara
5. yIeOH fa (IWIRHAPYeMaAs JaTa | o 5 50y
OKOHYAHWsI 3aHSATHIA)
5 KonmuecTBO y4eOHBIX 4acOB Ha OJTHOTO y4aIIerocs B 4
" | Henmenro
7 KonudecTBo yueOHBIX YaCOB Ha OJTHOTO y4alllerocs B 144
" rox
8. | ®opma opranuzaiuu o0pa3oBaTEIHLHOTO MpoIecca OYHO
YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI
Mamepuansno-mexnuueckoe obecneuenue npozpammol
OpraHu3aioOHHbIE  YCIIOBHWS,  TO3BOJISIIONIME  peaju30BaTh  COJEpKAHUE
JOTIOJIHUTENIbHOW 00pa30BaTENbHOM MpOTpaMMbl «XHUMHS B KU3HH YEJIOBEKa»
OpeNoyaraloT Haluyue: - TOMELIEHUS, YKOMIUIEKTOBAHHOTO CTaHAApTHBIM

yaeOHbIM 00OpymOBaHMEM U MeOenblo (IOoCKa, TMapThl, CTYJbs, MIKAQBI,
aJeKTpooOecTieueHrne, BBITSKHOW IKad, paKOBHHA C XOJIOJAHOW BOJOMPOBOIHOM
BOJIOW). - HEOOXOAUMBIX MJIsi JKCIEPUMEHTOB OOOPYIOBaHUS M PEaKTUBOB. -
MYJIBTUMEIUAHOTO 000pYI0BaHUS (KOMIBIOTEP, HOYTOYK, TPOEKTOp, (PIdIIKAPTHI,
JKpaH, CpEJCTBA TEJICKOMMYHUKAIMU (JOKaJdbHbIE IIKOJIbHBIE CETH, BBIXOJ B
uHTepHEeT). JlumakTudeckoe oOeclieueHHe MPEeAroNaraerT Hajduyhue TEKCTOB
Pa3HOYPOBHEBBIX 3aJlaHHM, TEMaTHYECKUX TECTOB MO KaXXIOMy paslelly TeMblI,
WHCTPYKIIMN ISl  BBITIOJIHEHUS TPAKTUYECKUX pPadoOT, TaOIUIBI XUMHYECKHUX
anemenToB [[.1. MenneneeBa, TaOiHIIbl pACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE O0ecIieYeHue MPOrpPaMMbl

Metoquka oOydeHusi 1Mo mnporpamMme «XuMHUs B KU3HU YEJIOBEKa» COCTOUT U3
COYETAHUS JICKIMOHHOTO H3JIOKEHUS TEOPETUYECKOro MaTepualia ¢ HarJIsIAHbIM
MOKa30M WLTIOCTPUPYIOIIETO MaTepuaia U IpUEeMOB PEIICHUS MPAKTUYECKUX 3a7ad.
OOyuaronuecs 3akpervisiioT MOJyYEHHbIE 3HAHUSL TyTEM CaMOCTOSITEIBHOTO



BBIIIOJTHCHHA IMMPAKTHYICCKHX pa60T. I[J'DI pasBUTU TBOPUYCCKOI0 XHMMHUYCCKOI'O
MBIIIJICHUS U HABBIKOB aHAJIUTHYECCKOM ACATCIBHOCTH II€Jaror rnmpoBoAUT CEMHUHAPHI,
3aHATHA 110 MPE3CHTAONH TBOPYCCKUX U IMPAKTHYCCKUX pa60T, MO3TOBBIC HITYPMBI,
HHTCIJICKTYaJIbHBIC UT'PbI.

Hugpopmayuonnoe obecneuenue

CIIPaBOYHUKH, YUCOHBIC TUIAKATHI, JOTOJHUTENbHAS JINTEpaTypa M0 XUMUH,
pa3IaToYHbIN MaTepuai, NoA00pKa KOMIBIOTEPHBIX MTPE3CHTAIUN U
BUJIEOMATEPUATIOB

Kaopoeoe obecneuenue
1.Yuumenv ouonocuu Henomnawux Ceemnana Heanosena. B1988 rony
3akoH4YmIa KpacHospckuil rocyaapCTBEHHBIA MEAAarorudecKuii YHUBEPCUTET IO
CMIEUAJIBHOCTH yUUTENb OMOJIOTUU U XUMUH, PUCBOCHA KBATU(UKAIIUS YUUTEIb
XAMHHU U OUOJIOTHH
2. Cmarc 33200a. Kamezopusa evicuasn
3. Ileoazoz /10

OOPMbBI ATTECTAIIMU 1 OHEHOYHBIE MATEPHUAJIBI

(I)OpMI)I MPOBCACHUA aATTECTAIMMU: OIIPOC, TCCTUPOBAHHUEC, aAaHKCTHUPOBAHMNC,
KOHTPOJIbHOC 3a/1aHUC, IICAAI'OTHYCCKOC Ha6JIIOIIeHI/Ie.

Jlist oTcneKuBaHUSL PE3yIbTATUBHOCTH 00pa30BaTEIBLHOTO IMpoliecca Mo MporpaMMme
«XUMHS B JKU3HU YEJIOBEKa» HCIOJB3YIOTCS CIEAYIOIIUE BHIBl KOHTPOJA: -
pEeABAPUTENbHBIN KOHTPOIb (IIPOBEpPKA 3HAHUM YyYallUXCsl HAa HAYaJIbHOM JTare
OCBOEHUSI MPOrpaMMbl) — BXOJAHOE TECTUPOBAHUE; - TEKYIIUI KOHTPOJb (B TEUCHHE
BCET0 CpOKa pealM3aldH MPOTPAMMbI); - WUTOTOBBIA KOHTPOJIb (3aKIHOYUTEIbHAS
poBEpKa 3HAHWM, YMEHUI, HABBIKOB I10 UTOraM peanusanuu [IporpaMmmer).

@dopMBbI aTTeCTAIllUU: - CAMOCTOATENbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- Y4aCTHE B TBOPUECKHX KOHKYpCax U NPEAMETHON OJIMMITAAIE IO XUMUH;
- IpE3CeHTalus U 3alUTa IPOEKTA.

Texymmii koHTposib: DopMamMu KOHTPOJS YCBOGHHS Y4eOHOTO Marepuania
MPOTPAMMBI SIBJISIIOTCS OTYETHI MO TMPAKTHYECKUM paboTam, TBOpUYECKHE DPabOTHI,
BBICTYIUUICHUSI HA CEMUHApax, CO3/IaHKe Mpe3eHTaluu o TeMe u 1. 1. O0yuaroniuecs
BBINIOJIHAIOT 33JaHUsl B WHIAWBUAYAJIbHOM TEMIIE, COTPYAHHYAs] C II€Iarorom.
BrinosiHeHE NPOEKTOB CO3/IA€T CUTYAIIUIO, TO3BOJISIIOLIYIO PEATM30BATh TBOPUYECKHUE
CUJIbI, 00ECIIEYUTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOI'O MHEHUS, CBOETO
CTWJSL JEATEeNbHOCTU. BiitoueHne oOydaromuxcsi B pealbHYI) TBOPUYECKYIO
NEATEeNIbHOCTD, MPUBJICKAIONIYI0 HOBU3HOW UM HEOOBIYHOCTHIO SIBISETCS CTUMYJIOM



pa3BUTHUS MO3HABATEIBHOIO MHTEpeca. OJHOBPEMEHHO Pa3BUBAIOTCSA CIOCOOHOCTH
BBISIBIISITh MpOOJIEMBbl M pa3peniaTh BO3HUKawmue npotuBopeuns. [lo okoHuaHum
KaKJI0M TEMBI IPOBOJAUTCS UTOrOBOE 3aHATHE B BUJIE TEMATUYECKOTO TECTUPOBAHUS.
Nrorosas arrecranys npeaycMaTpUBaET BHIIIOIHEHUE UHANBUIYAIbHOTO MIPOEKTA.

Cucrema OTC/IC:KUBAHUSA M OLCHMBAHHMSA Pe3yJbTATOB O00y4eHHUsl Jerel

JAHHOM Nporpamme.

IIponiecc 00ydeHus npeaycMaTpuBaeT CIEIyIOINE BUABI KOHTPOJIA:

Bpemsi npoBeneHus

’ eab npoBeaeHust

‘ DopMbI KOHTPOJISA

BxoaH0#l KOHTPOJIb

B
rojaa

Hayaje  ydeOHOro

Onpenenenue YPOBHSI
pa3BUTHUSA JeTEeH, 1704
TBOPUYECKHX CITIOCOOHOCTEN

Tect

Texkymmi KOHTPOJIb

B TeUCHUE
y4eOHOro roja

BCETO

Onpenenenue CTEIIEHU
YCBOCHHSI  OOYYarOIIMMUCS
yueOHOT0 MaTepuana.
OnpeneneHue  TOTOBHOCTHU
JIeTeil K BOCIIPUSATHIO HOBOTO
MaTepuana. [loBwiieHUE
OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTH JeTel
B 00y4eHHHN. [Ton6op
HauOoee 3 PeKTUBHBIX
METOJIOB u CpEICTB
00yJeHUs.

MpaKTUYCCKast
coOeceI0BaHuE;
BUKTOPUHA, 3a4eT
3aa4aM

paborTa;

I10

HUTOroBbIi KOHTPOJIb

B xonue yueGHoro roga
110 OKOHYAaHHUU
o0ydeHUs 1o
IpPOrpaMme

Onpenenenue U3MEHEHUS
YPOBHS pa3BUTHS JETeH, MX
TBOPUYECKHX CIOCOOHOCTEH.
Onpenenenue pe3ysbTaTOB
oOydenusi. OpreHTUPOBaAHUE
yyalquxcsi Ha JajJbHEHUIee
(B TOM 4yuCIe
CaMOCTOSITEIIBHOE)
oOydeHue. [lonyuenue
CBEJICHUH TS
COBEPIIIEHCTBOBAHMSI
001eo0pa3oBaTeIbHOM
nporpaMMbl W METOJIOB
00yueHMUsI.

3amuTa MIPOEKTHO-
HCCIIEIOBATEIbCKOM
paboThI

METOAUYECKHE MATEPHAJIbI

Oco0eHHOCThIO OpraHu3aluu 00pa30BaTEIBLHOIO

oOydeHue.

mnmponecca ABJACTCA O4YHOC




OcHoBHbIMH  (hopMamMu  PaOOTHI Ha 3aHATHM SBJSIIOTCS  KOJUICKTHBHBIC
OOCYXKXICHHSI, ANCKYCCHUU, DKCKYpCHH, TPAKTUYECKHE  pabOThl, HCCIEeIOBaHUE,
HaOroieHNe, paboTa ¢ Hay4HOU JIUTEPaTypOH.

OCHOBHBIE METO/IbI OPTAHU3AINH YI€OHO-BOCIIUTATEIFHOTO MpoIIecca:
CrnoBecHbIN METOJT - pacckas, becesa, 00Cy X IAeHUE;

MeTo HarIsIAHOCTH - HATJISAHBIE TocOOHs, (HOTO- M BHIIEOMATEPHUAIIBI.
[IpakTrdeckuii METOT — HAOMIOICHNE, TIPAKTUIECKUE PAOOThI, SKCKYPCHHH.
OOBICHUTENBHO-UIUTIOCTPATUBHBIN - COOOIIEHNE TOTOBOM MH(OpMAIUH.
YacTUYHO-TIONCKOBBIM METO/I - BBITIOTHEHNE MTPAKTHUECKUX PadoT.

B nporecce oOydeHus: mpeaycMaTpUBAIOTCS TEOPETUUECKUE U MPAKTUYCCKUE
3aHATHA. TeopeTndeckas 4acTh OOBIYHO 3aHUMAET He Oosiee 45 MUHYT OT 3aHATUS U
94acTO HJIET MapajlieIbHO C BBIMOJHEHUEM MPAKTHUECKOTO 3aaHMs.

Cmpykmypa 3aHamuii COCMOum u3 HecKoJIbKUX 3manoe:

1. Opranuzanys Havaua 3aHATHS (aKTyaau3aius 3HAaHUH)

2. IlocTaHOBKA 11€/1M ¥ 3374 3aHATUS (MOTHUBALIMS)

3. TeopeTuyeckasi 4acTh (O3HAKOMJICHHE C HOBBIM MaTEPHAJIOM )
4. TlpakTryeckas 4acTh (IEPBUYHOE 3aKPETIJICHUE HABBIKOB)

5. IIpoBepka NepBUYHOIO YCBOCHHUS 3HAHUI

6. Pednexcus

7. PexoMeHIamuu sk CaMOCTOSITEIbHOM paboThI.

Ha 3aHsATHAX NPUMEHSIOTCS JUAAKTUYECKUE MaTepHUAIIbL:

® UIAKTUYECKHE MOcoOUs (KapTOYKH, pa3JaTOYHBIM MaTepual, BOIPOCHI
JUISl yCTHOTO Y TUCBMEHHOT'O OMpOca, MPAKTUUECKUE 3aJaHNUs );

® BHJICO3AIUCH, BUJIEO YPOKH;

® [pE3CHTALUH.
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