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IHOACHUTEJIBHAS 3ATIMCKA

JlononHuTenpHas o6ueo0pa3oBarenbHas oOliepa3BUBaoIas MporpamMma «XHUMHsS
JIETKO U MPOCTO» UMEET €CTECTBEHHO-HAYYHYIO HAIIPaBJICHHOCTD.

JlononaurensHas oOuieoOpa3oBaTesibHas OOIIEepa3BUBAIOIIAsl MporpamMma «XHUMHS
JETKO M IPOCTO» OpPUEHTUPOBAHA HA pa3BUTHE II03HABATEIbHOW AaKTUBHOCTH,
CaMOCTOSATEIbHOCTH, JIOO03HATEIIBHOCTH, Ha JIONOJHEHHE W YIIyOJeHHe UIKOJIBHOM
OporpaMMbl 1O XHUMHH, (OPMHPOBAHUIO MHTEpeca K Hay4YHO-UCCIEI0BATEIbCKON
JEATEIBHOCTH.

HoBu3HA 10NMOJHUTEIbHON 0011€00pa30BaATEJIbHON NMPOrPaMMbl «XHUMUS JIETKO
U MPOCTO» 3AKJIFOYAECTCA B TOM, YTO KPOME ONPEIEIEHHBIX 3HAHUM M YMEHHMM ydalluecs
IPOBOAAT OOJBIIYI0O M HAIPABJICHHYIO padOTy MO HAKOIUIEHHWIO M PACIIMPEHUIO 3HAHUM O
IPUMEHEHUH XHMMHMYECKMX BEIIECTB B IIOBCEJIHEBHOW JKM3HM. B mnporpamMmme xpome
TPaIULMOHHBIX METOJIOB U ()OPM OpraHU3alUM 3aHATUH, UCIOIB3YIOTCS UH()OPMAIIMOHHO-
KOMMYHHKaTUBHbIE TexHOJIoruH. [Ipumenenne MKT mo3Bosiser 3HAYUTENBHO PacCHIMPHUTh
BO3MOKHOCTH HPEIbSIBICHUS y4yeOHON HH(pOpMalnuu, MO3BOJSET YCWIUTh MOTHBALUIO
00ydJaromuxcs.

AKTYaJIbHOCTh NPOrpaMMbl. XUMHUS - 3TO HAayKa O BEIIECTBAX, UX CBOWCTBAxX H
npeBpaleHusx. Posb XUMHUM B )KM3HU Ye€JIOBEKa OTPOMHA. XUMHUYECKask MPOMBIIIIEHHOCTh
B HACTOsIIEe BpeMsl pa3BUBAETCs ropasao OblcTpee, 4eM Jitodasi apyras, U B HauOOJbIIEH
CTENIEHU OIpPEAEAeT HAay4yHO - TEXHUYECKUH Iporpecc. CoBpeMEHHOMY 4EIIOBEKY
POCTO HEOOXOAUMO 3HATh U MPABUIBHO UCIOJIb30BATh JOCTUKEHHUSI COBPEMEHHON XMMUU
U T€X BEUIECTB, KOTOPBIE UCIIOJIb3YIOTCS B OBITY.

3HaHus, MOJy4yaeMble B IIKOJE MO XUMHH, BO3MOXHO U HEOOXOJIUMO IpaMOTHO
NPUMEHATh M B NMOBCEAHEBHOW »kn3HM. [lo3HaBas OCHOBOMNOJIAraroOLIUME 3aKOHBI XHMHH,
oOyyaromyecs 3HaKOMSTCS C COCTAaBOM M CBOIMCTBAMM Pa3IUYHBIX XUMHYECKHUX BEIIECTB,
KaK €CTEeCTBEHHBIM 00pa3oM MPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHu3Me, Tak U IMpu
HE3aBUCHMOM BHEIIHEM BO3JeWUCTBUU. LIIKOMBHMKM y3HAIOT, KAK UMEHHO 3TH BEILIECTBA
BIIMSIOT HA IPOLIECCHI KU3HEAEATEIBHOCTH OpPraHU3Ma U Ha CaMy JKU3Hb YEJIOBEKA - UTO
II0JIE3HO U B KAKMX KOJIMYECTBAX, a YTO MOXKET OKA3bIBaTh OTPULIATEIBLHOE BIIMSHHUE.

JomnonuurensHas oOpa3oBaTelbHasi o0liepa3BUBarolas nporpamMmma «XUMHs B
YKU3HU YeJIOBEKa» 3HAKOMHUT OOY4YalOIIMXCS C KOMIUIEKCHBIMU IpOOJIeMaMH U 3aJladami,
TpeOYIOIMMHU CHHTE3a 3HAHUN M0 psay npeaMeroB (dusmka, OHOIOTHS, DKOJIOTHS,
reorpadusi, ucTopus).

OKOJIOTMYECKAN acCHeKT: aHajdu3 W3MEHEHHH B OKpYXalolled cpene U
OpraHu3aius CBOETr0 BIMSHHUS Ha CUTyaluio, (popMupoBaHHE OEpeKHOTO OTHOILIEHHUS K
IIPUPOJIE.

du3nueckui acmeKkT: H3yuyeHHe (PHU3UYECKHX CBOWCTB BEUIECTB, (pu3nueckue
METO/Bl aHalin3a BemecTBa. McTOpuYecKknil aclekT: UCTOPUUYECKUE CBEIACHUS O BIUSHUU
XUMUH Ha )KU3Hb YeJIOBeKa.

buonornyeckuii acmekT: W3y4eHHE XWMHUYECKOTO COCTaBa OOBEKTOB IKHUBOU
IPUPOJIBI.

Conepxanue IlporpaMMbl 3HAKOMHUT OOYYalOLIUXCS C XapaKTEPUCTUKON
BEIIECTB, OKPY)KAIOIIMX HAc B OBITY: BOJIa, IOBApEHHAs COJIb, C BELIECTBAMU, U3 KOTOPBIX
cAeNlaHbl  TOCYyAa, CHMYKHM, KapaHjaami, Oymara, CTpPOMTENIbHbIE  MaTepualbl,
aBTOMOOWJIbHAS TEXHHKA, JiekapcTBa. Takue Tembl Kak: «Bomay, «lloBapeHHas coiby,
«Crnnukn», «bymara» JalT BO3MOXHOCTh aKTyalIM3alUd HKOJOTMYECKMX 3HaHUU
00ydJaromuxcs.



[TpakTHueckue 3aHATHA CIIOCOOCTBYIOT (POPMUPOBAHUIO CIIEHUATBHBIX YMEHUH U
HABBIKOB pa0OTHI C BEIIECTBAMHU M 000PYI0BaHUEM.

[IpoexTHbIe pabOTHI, TEMAaTHKa KOTOPBIX MpuBoguTcs B IIporpamme, mo3BossT
chopMHUpOBaTh y 00y4arOUMXCs YMEHHE CaMOCTOATEIBHO IMPUOOpeTaTh M NPUMEHATH
3HaHHUS, & TAKXKE Pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH.

AktyaibHocTh IIporpammsbl 00ycioBiieHa TeM, 4TO B y4eOHOM IUIaHE TIO
npeaMery «XuMusi» OTBEIEHO Bcero 2 yaca B Hemenmo B 8 W 9 Kkiaccax, 4To JaeT
BO3MOXXHOCTh C()OPMHPOBATh y OOYYAIOIIMXCS TOJBKO 0a30BbI€ 3HAHMS IO MpeaMery. B
TO)XKe BpeMs Bo3pacT 14-16 ner sBAsSeTCS BaXHBIM I TPOPECCHOHATHLHOTO
camoorpeeneHus: odyyaronmxcsa. Bo3MOXXHO, YTO NPOCHYBIIMMHCS HMHTEPEC K XHUMHUU
MO>KET BIIMATH Ha BEIOOp Oymyteit mpodeccum.

[Iporpamma HampaBieHa Ha JMYHOCTHO-OPHEHTHpOBaHHOE oOydeHue. Ponb
nejarora COCTOMT B TOM, YTOOBI CO3[aTh KaXJAOMy OOydaroleMycsi BCe YCIOBHS, IJs
HauboJIee OJTHOTO PACKPBITUS U peaiu3aluu ero cnocoonocreit. Co3nate Takue CUTYyaluu
C UCIOJIb30BAHUEM PA3IIMYHBIX METOJIOB OOYYEHHMsI, PU KOTOPBIX KaXKJbIi 00ydaromunics
npujiaraeT COOCTBEHHBbIE TBOPYECKHWE YCHIIMSA W HMHTEIUJIEKTyallbHble CIOCOOHOCTH MpHU
pEIIEHNN TOCTABJICHHBIX 3a/1a4.

[Iporpamma «XuMHS JETKO M TPOCTO» CO3[aHa C LEIbI0 (OPMUPOBAHUS
UHTEpeca K XHMHH, pacUIUpeHus Kpyro3opa oOyduatoniuxcs. OHa OpHUEHTHpOBAHA Ha
oOyuarormmxcst 14-16 jer, To eCTh TAKOTO BO3pAcTa, KOT/Ia pedsiTaM CTAaHOBUTCS HHTEPECECH
MUp, KOTOPBI UX OKPY’KaeT U TO, YTO OHU HE MOTYT OOBSICHHUTbH, a CIIEUUATbHBIX 3HAHUN
eme He xBaraer. OOydarommuecs C POXKIACHUS OKPYXKEHbl Pa3IMYHBIMH BEUIECTBAMHU U
JOJKHBI yMeTh oOpamarbcss ¢ HUMH. OCHOBHBIM YCJIOBUEM 3a4YUCIICHHS JETeH JUis
oOyueHHUsl SBJIAETCA MX 3aUHTEPECOBAHHOCTh W JOOPOBOJBHOE JKEJIaHWE 3aHUMAThCS
€CTECTBEHHOHAYYHOU /€SI TEIbHOCTBIO.

Ilexarornuyeckas uesnecoo0pa3sHOCTb NPOrPaAMMBbI

[lenaroruueckas 1e1eco00pa3HOCTh MPOTPaMMbI 3aKJIIOYAeTCs B TOM, 4YTO B
mpoiiecce OOy4eHHUsI CO3/Ial0TCsl YCJIOBHS K (POPMHUPOBAHMIO Y OOYYAIOMIUXCS 1ETOCTHOM
KapTUHBI MUPA, BOCIIUTAHUIO JIIO/IEH TBOPUYECKUX U KOHCTPYKTHUBHO MBICIISLINX, TOTOBBIX K
pELICHUIO HECTAaHAAPTHBIX KU3HEHHBIX 3a/1ad. Ha 3aHATHsIX 1o mporpamme (pOpMHUPYIOTCS
yMeHHUs 6e30MacHOro 0OpalleHus ¢ BEIIeCTBAMU, UCIIOJIb3YEMbIMU B TTOBCETHEBHOW KHU3HH,
3aKJIa/bIBAlOTCA HOPMBI 370pOBOro oOpa3a JKHM3HH. 3HAKOMCTBO OOydYaromiuxcs C
XUMHUYECKUMU BELIECTBAMU, U3 KOTOPBIX COCTOUT OKPYX AU MUD, MTO3BOJISIET PACKPHITH
Ba)KHEHIIME B3aMMOCBS3M YEJIOBEKAa M PA3IMYHBIX BEIIECTB B Cpelie €ro oOUTaHus. DTO
MO3BOJISIET PEeOCHKY MPHOOPECTH 3HAHUS M YMEHHS, KOTOpble OH B JAJbHEHIIEM MOXKET
UCTIOJIB30BaTh KaK B Mpoliecce 00y4YeHUsl B Pa3HbIX JAUCHUIUIMNHAX, TAaK U B MOBCEIHEBHOU
YKU3HU JUISI pEIIeHHUs] KOHKPETHBIX 3a/1ay.

[Iporpamma oOecrieunBaeT pa3BUTHE YMEHUH B HAy4yHO - TMPAKTHUYECKOW H
UCCIIEIOBATENbCKON  esaTenpHOCTH. Co3AaeT yCiaoBHS JIA TOJTHOLIEHHOTO pPa3BUTHUSA
TBOPYECKHX CIIOCOOHOCTEH KaXKJJOTO 00YJaroIerocs, yKperieHne HHTepeca K 3aHsATUSIM 110
XUMHH.

[Iporpamma «XumMHsiT B JKM3HH 4YEJIOBEKa» CBs3aHAa C  BO3PACTHBIMU
0COOEHHOCTAMHU 00y4arommxcs JTAHHOTO BO3pacTa: JM0003HATENIBHOCTD,
HaOIIOAAaTEeIbHOCTh; MHTEPEC K XUMHUYECKHM IIpolieccaM; IKellaHueM paldoTarh C
1abopaTOpHBIM 000pyA0BaHUEM; OBICTPOE OBIAJICHUE YMEHUSIMH 1 HAaBbIKAMH.

Kypc HocuT pa3BuBarolyo, AesITeIbHOCTHYIO U MMPAKTUYECKYIO HAIIPABICHHOCTD.
OTM4uTeIbHOH 0CO0CHHOCTBHIO JAHHOM IpOorpamMmbl 3aKJIIOYaeTcs B TOM, 4YTO
porpaMMa CYIIECTBEHHO JOMNOJHSAET O0bEM LIKOJBHON MporpaMMbl 1o xumuu. Kpome



TEOPETUYECKOTO Kypca IpeaycMaTpUBAETCsl 3HAUMTEIBHOE KOJUYECTBO MMPAKTUYECKUX
paboT, rnaBHas MLEedb KOTOPBIX —  Pa3BUTHE MPAKTUUYECKUX YMEHUN | HABBIKOB
CaMOCTOSITEIbHON, AKCIIEPUMEHTAIBHON U HMCCIEIOBATEIbCKON JI€ATEIbHOCTH YUAIUXCS.
Pebsita HayuyaTcsi CTaBUTh NPOCTEHIIME OMNBITHI, pabOTaTh C pPEaKTUBAMM, IJIAHUPOBATH
CaMOCTOATENbHYIO Pa0OTY HaJl BBIOPaHHOM TeMoii, 0popMIIATE MpaKkTHUYeCcKre padoThI.

OOydeHne 1o JaHHOU MporpaMMe OCYILECTBIsIeTcs B (popMe NMpaKkTUUYECKUX padorT,
AKCKYPCHIii, a TakKe MpeaycMaTpuBaeTCs WHIMBUyallbHAs paboTa ¢ OJapEHHBIMU JAETbMHU
U MOATrOTOBKA 00YYAIOIUXCsl K HAYYHBIM KOH(EPEHLUAM U IPEAMETHBIM OJIMMIINAIAM.

AnpecaT NpoOrpaMMsi. [Iporpamma paccunTana Ha AeTell CpelHero IIKOJIBHOTO
Bo3pacTta. JlaHHBIN BO3paCT SBIAETCS MEPHOJIOM OTPOYECTBA, BaKHEHIINE CIIEIM(PUUECKHE
YepThl KOTOPOTO MPOSIBIISIIOTCS B CTPEMIIEHUHU K OOILIEHUIO CO CBEPCTHUKAMHU, MOSIBJICHUH B
NOBEJICHUM  IPU3HAKOB,  CBUIETEIbCTBYIOIIUX O  JKEJAHUU  YTBEPAUTh  CBOIO
CaMOCTOSATEIbHOCTh, HE3aBUCUMOCTb.

CrpemiieHHE TOAPOCTKOB OBJIAJIETh Pa3IUYHBIMU YMEHHSIMHU CIHOCOOCTBYET
Pa3BUTHIO YYBCTBA COOCTBEHHON YMEIOCTH, KOMIETEHTHOCTH U TTOJTHOLIEHHOCTH.

OtoT nepuos XapaKkTepu3yeTcs CTaHOBJICHUEM N30MpaTeNbHOCTH,
LEJICHANPABICHHOCTH BOCIPUATHSA, YCTOMYUBOrO MPOU3BOJIBHOTO BHUMAHUS U JIOTMUECKON
namsATd. B 3TO Bpemsi akTuUBHO (opMupyercs abCTpaKTHOE, TEOPETUUYECKOE MBILUICHHE,
YCUJIMBAIOTCSl MHAWBUIYyaJIbHBIE DPA3JIMYMsl, CBSI3aHHBIE C PAa3BUTHEM CAMOCTOSTEIBHOTO
MbllIUIeHUs. Mier cTtaHOBIeHHE HOBOTO YPOBHS CaMOCO3HaHUS, KOTOPBIH BBIpaXKaeTcs B
CTPEMJIEHUU TOHATH €05, CBOM BO3MOYKHOCTH, CBOE CXOJICTBO C JIpPyTUMHU JAETbMH U CBOIO
HEMOBTOPUMOCTb.

[Iporpamma «XuMHsS B JKU3HHM YEJIOBEKa» CO3JaHa C LENbi0 (OpMHUpPOBaHUS
UHTEpeca K XHMHH, pacUIMpeHus Kpyro3opa oOywatouiuxcd. OHa OpHUEHTHUPOBAHA Ha
oOyuaromuxcsi 14-16 nert, To ecTh Takoro Bo3pacrta, Korja pedsaraM CTaHOBUTCS MHTEPECEH
MUp, KOTOPBIH MX OKPY)KaeT U TO, YTO OHH HE MOTYT OOBSCHUTH, a CHEIMAIbHBIX 3HAHUN
eme He xBaraeT. OOydaromuecss ¢ POXACHUS OKPYXKEHbl PAa3IMYHBIMU BELIECTBAMU U
JIOJDKHBI YMETh 00paIiaThCs ¢ HUMH

Bospact nerelt, yuactByronux B mporpamme 14-16 ner.

®opMUpPYIOTCS OAHOBO3PACTHBIE MM PA3HOBO3PACTHBIE T'PYMIIbI, YHUCIEHHOCTBIO OT
10 no 15 gyenosek.

Habop yuamuxcs B rpyIniy OCyIIECTBISIETCS Ha OCHOBE CBOOOIHOTO BIOOpA 1€ThbMU
U UX pOAUTENSIMU (3aKOHHBIMHU TpEACTaBUTENAMH), Oe3 oTOOpa M MpeabIBICHUS
TpeOOBaHUH K HAIMYHUIO CIICIIHAIBHBIX 3HAHUH y peOeHKaA.

Cpoxk peasu3anuy NporpamMmsl 1 00b€M y4eOHbIX YACOB:

[Tporpamma paccuntana Ha 1 roy oOydenus. 68 yacos.

®opMbI 00yUeHHUs:

OO0yyeHne 1O TmporpaMMme OCYIIECTBIETCS B OYHOM QopMme, HO Takke
OPUMEHSIOTCS M AUCTAHIMOHHBIE TEXHOJIOTHU 00YUICHHUS.

JlucTaHIMOHHOEe O0y4eHHe TMPUMEHSETCS C IeJIbI0 MHAWBHIYAIbHOTO OOYy4EeHHS
y4Yaluxcsi, MPOMYCTUBIIMX 3aHATUS MO OOJEe3HW, WU JAPYTUM MpUYMHAM, a TaKkXe B
YCIIOBHSIX OTPAaHUYUTEIBHBIX MEPOIIPUATHH.

JluctaHmmoHHOEe OO0Yy4YeHHE OCYIIECTBISIETCS C TPUMEHEHHEM CEpPBHCOB CETH
WNntepHer:

AIIEKTPOHHAS TOYTa;

miatdopma Zoom;

cepBuckl Google: TOKyMEHTBI, IPE3eHTAIUH, TAOIUIIBI, (POPMBI, CANUTHI;
Jpyrye MOUCKOBBIC, MHPOPMAIIMOHHBIE K HHTEPAKTUBHBIE CEPBHUCHI.



B nporuecce oOy4eHHUs UCIIOJIb3YEeTCsA Takue GopMbl 3aHATUH KAK:
KOMOHMHUPOBAaHHOE, PAaKTUYEeCKOe, Oecea, OMbIThI, SKCIIEPUMEHTHI, IKCKYPCHU.

B nanHoO# nporpamme oTaaercs NpeanoyTeHue TakuM popMam, METOJaM 00ydeHMs,
KOTOpBIE:

CTUMYJIUPYIOT 00ydaroluxcs K MOCTOSTHHOMY IOIOJHEHUIO 3HaHuM (0ecenbl, BUKTOPHUHBI,
OJIUMIIMAJIBI U T.11.);

CHOCOOCTBYIOT ~ pPa3BUTHIO TBOPYECKOIO  MBIIIIEHUS, METOJbl, 0OecleynBaroue
(opMHpOBaHNE WHTEIUIEKTYaJIbHBIX YMEHMI: aHalIW3, CUHTE3, CPAaBHEHUE, YCTAHOBJIECHUE
IPUYMHHO-CIIEICTBEHHBIX CBS3EH, a TaKkXKe TPaJAULIMOHHbIE METOIbI — Oecena, HaOMIoACHMS,
OTIBIT, SKCIIEPUMEHT, IPAKTUUYECKUE paOOTHI;

00ecreunBaoT pPa3BUTUE HCCIEAOBATEIbCKUX HABBIKOB, YMEHMH; OCHOB IPOEKTHOIO
MBIIUIEHUST 0O0ydaroumxcs (MpOeKTHble pPaOOThl, MPOOJEMHBIM MOAXOJN K H3YyYEHUIO
OTJICJIbHBIX SIBICHU).

Pesicum 3anamuii:

3aHATUA MPOBOAATCS 2 pa3a B HEJENIO 10 | akageMuyecKkoMy 4acy.

Pexxum opraHuzanuu 3aHsITHA MO JaHHOW TOTOJHUTENIBHON 0011e00pa3oBaTeIbHON
nporpamMme OIpelenseTcs KaJeHAapHbIM yueOHOM Ipa)uKOM M COOTBETCTBYET HOpPMaM,
yrBepxkIeHHbIM «CaHlluH K ycTpOHCTBY, CONEP)KaHUIO W OpPraHM3AlUU PEeXUMa pabOThI
o0pa3oBaTeNbHBIX OPraHU3ALUI TONOJHUTEIBHOIO 00pa30BaHUs JETE»

Heans nmporpammbi: GOpMHPOBAHHE Y OOYYarOUIUXCS TIYOOKOTO M YCTOMYMBOTO
UHTEepeca K MUpPY BEUIECTB U XUMHYECKUX IpeBpallleHuil, mpuoOpeTeHue HeoOXOIUMbIX
NPAaKTUYECKUX, MCCIEA0BATEIbCKUX YMEHHUI M HaBBIKOB JUIsl NPOBEIEHUS JIaOOPATOPHBIX
pabot, 6e30MacHOro OOpaIIeHHs C BEIIECTBAMH B TTIOBCEHEBHON KU3HHU.

3agaun:

Obpa3zosamenvHule:

yrayOiasTh M paclIUpsTh 3HAHUS ~ OOYy4alolIUMXCSl MO HEOPraHW4YecKoh u
OPTaHUYECKON XUMHHU;

chopMUpoBaTh yMEHHMS HaOM0AaTh U OOBSICHATH XUMHUUYECKHE SIBJICHMUS,
IPOUCXOAIINE B IPUPOJIE, OBITY;

pa3BuUBaTh yMEHMs paboOTaTh C XMMHUYECKUMHU NMpUOOpamMH, C BELIECTBAMHU,
BBITIOJIHAThH HECJIOKHBIE XUMUUECKHE ONBITHI, COOMIOAATH MpaBuila TEXHUKU O0€301aCHOCTH;

pa3BUBaTh MO3HABATENIbHbIE MHTEPECHl M WHTEJUIEKTYyaJbHbIE CIOCOOHOCTU B
npolecce MPOBEACHUS XHUMHUYECKOTO SKCIEPUMEHTAa, CaMOCTOSTENbHOCTh NpUOOpeTeHus
3HAaHUI B COOTBETCTBUH C BO3HUKAIOLIUMHU KU3HEHHBIMU OTPEOHOCTSMU;

paclmMpsATh MHTEpPEC K XHMHHU, CIIOCOOCTBOBATH BHIOOPY yYallUMHCS MTyTen
JaNbHEHIIEro MPOJOJIKEHUSI XMMHUUECKOI0 UM €CTECTBEHHO-HAY4YHOT0 00pa30BaHusl.

Pa3zsusarowue:

dopmMHupoBaTH  CHEIUAIbHBIE YMEHHS W HaBBIKH PabOTBl C XUMHUYECKUMU
BELIECTBAMU M MaTepuaiaMu B ObITY U UCIIOJb30BaTh MOJYYEHHbIE 3HAHUS HA MPAKTHKE;

pa3BUBaTh TBOPUYECKUE CITIOCOOHOCTH U YMEHHUS 00Yy4aroUIMXcs CaMOCTOSITEIbHO
nproOpeTaTh U MPUMEHSITh 3HAHUS HA MPAKTUKE;

pa3BUBaTh MO3HABATEIBHBIN HHTEPEC K OKPYKAIOIIEMY MUPY;

pa3BUBaTh AaHAJUTHUYECKUI CKJIaJa yMa, yMEHHE HaOJl0/aTh, CPaBHHUBATh,
JIeNaTh BBIBOJIBI, 00001IaTh MOJIyYEHHbIE 3HAHUS.

Bocnumamenvnoie:

BOCIIUTHIBATh  JKOJOTMYECKYI0 TPAMOTHOCTh M XHUMHYECKYIO KYIBTYPY IIpH
oOpallleH!H C BEILIECTBAMH;



CIIOCOOCTBOBATh OPHEHTAIMH OOYUYAIOIINXCSI Ha BBIOOP XUMHUKO- OHOJIOTHYECKOTO

PO IS
YUEGHBIA MJIAH
Ne | HazBanmue pa3neda, KounyecTBo 4yacoB DopMbI
n/m | TeMbl BCero | Teopusi | npakruka | arrecranum,
KOHTPOJIA
1. BBenenue 4 3 1 Oecena,
TEMaTUYECKOe
TECTUPOBaHUE,
MPAKTUKYM
cobecenoBanue
Temarnueckoe
TECTUPOBaHUE,
2. | Temal.Bogna 4 2 2 IPAKTUKYM
[IpakTukym,
Tema 2.YucThie BeliecTBa pelIeHne Hudposas
U CMECH B KU3HU 3ama4 naboparopus
3. | yesnoBeka 3 1 2 10 XUMHUU
4. | Tema 3.IloBapeHHas coiib
U caxap 3 2 1 MPAKTHUKYM
5. | Tema 4. Xumus nunu 10 2 8 MPAKTUKYM Undposas
nabopartopusn
Mo XMmum
6. Tema 5. Cnnuku 4 3 1 Oecena,
MIPAKTHUKYM
7. | Tema 6.bymara 3 1 2 MPAKTHUKYM
8. | Tema 7. Xumus u 6 2 4 [TpakTukym,
CTPOUTENHCTBO Oecena,
perieHne
HECTaHIapTHBIX
3ajaq
9. | Tema 8. Xumus u 2 1 1 Oecena,
aBTOMOOHIIb MPAKTHUKYM
10. | Tema 9. Xumus ctupaer, |5 1 4 [TpakTuxym, Undposas
YUCTUT U y61/1paeT 6ecezta, na6opaTopy|ﬂ
peleHne no XMmum
HECTaHIaPTHBIX
3a/1a4
11. | Tema 10. Xumus n 3 1 2 ITpakTukym, Undposasn
KOCMETHYECKHE CPEICTBA Oecena, nabopatopusa
peIICHHAC no XMmuu
HECTaHIaPTHBIX
3aaq
12. | Tema 11. Xumus — 6 2 4 Pemenue Undposasn
X03s5IMKa JIoMalTHen 3ajad, nabopartopma
AlITCUKH co3MaHue no XMmuu
KpPOCCBOP/IOB,
MPAKTUKYM
13. | Tema 12. Xumus B 12 8 4 [IpakTukym, Undposas
MEITUIIMHE Oecena, nabopatopus
pCHICHNC no XMMum




HECTaHIaPTHBIX
3ajad4.
14. | Tema 13. BrimmoaeHue 3 1 2 3ammTa
MIPOEKTOB MIPOEKTOB,
Mpe3CHTAINS
Hroro: 68 30 38
COJIEP/) KAHHUE

Beenenue (4 yacoB)

Teopus (3 4): O0mue npasuiia paboTbl B XUMHUYECKOHM JlabopaTopuu. TexHuka
0€30MacHOCTH MpU paboTe B XUMHUYECKOU jaboparopuu. Oka3zaHUE MEPBOIM MOMOIIU MpHU
HECYaCTHBIX citydasx. [IpaBuna paGoThl ¢ KUCIOTaMU, LIEN0YaMH, JETyYUMHU BEIIECTBAMHU.
HarpeBarensHbpie mpuOOpbl W mMpaBuia pabOThl ¢ HUMU. XHMHUYECKas Mocyla OOIIero
Ha3HaueHUs. MBIThE U CYIIKa XUMHUYECKOW MOoCybl. Poib XMMUM B KU3HU YEJIOBEKa U
pazBuTuu 4enoBedecTBa. (O030p BaKHEHIIUX KJIACCOB COEIUHEHUH, HCIOJIb3yeMbIX
YeJIOBEKOM. XHUMHUsI ~-TBOPEHHE PUPOBI U PYK UeJIOBEeKa. XUMHUS BOKPYT Hac. XUMUYECKUE
BEILIECTBA B TOBCEIHEBHOM KM3HH YEIIOBEKA.

[paktuka (1u): 1. Ilpuemsbl oOpalleHHs ¢ HarpeBaTeIbHBIMH MPUOOPAMU
(ciupTOBKA, TUIUTKA, BOJSTHAS OaHs) U XUMHYECKOU MOCY/I0M 00111er0 Ha3HAUCHUSI.

2.CocraBieHue TaOJHIl, OTPAKAIOIIUX KIaCCU(PUKAIUIO BEIIECTB, M3TOTOBJICHHE
ATUKETOK HEOPTaHMYECKUX BEILIECTB, COCTABJICHHUE CIHUCKA PEAKTUBOB, HECOBMECTUMBIX JIJISI
XpaHEHHUS.

Tema 1. Boaa (4 yacos)

Teopus (2 4): Boma B macmtabe turanetsl. Kpyrosopot Bojsl. [IpupoaHas Boga u
€€ pa3sHOBHJIHOCTH. XapaKTEpUCTUKA BOJ MO COCTAaBy M CBOMCTBaM. MUHEpAJIbHBIE BO/IBI,
X MECTOPOXKJICHHUS, COCTaB, 11eJeOHbIE CBOWMCTBA, MPUMEHEHHE. 3anachkl MPECHON BOJBI HA
wianere. [IpecHas Bojga u ee 3amachl. DKOJIOTHYECKHe MpoOIeMbl YUCTOW BOjAbl. Boma B
opranu3zMe uenoBeka. Boma B MemunuHe u (apmakonoruv. AHOManMM (HU3MUYECKUX
cBoiicTB. PacTBOpstomas crmocoOHOCTh BOJIBI. [1po0aeMbl TUTHEBOM BOJIBI.

[TpocmoTtp dpparmenta punbma BBC «TaitHa 5kuBOI BOIBI».

[Ipaktrka (2 4): 1. AHanu3 BOJBI U3 PUPOTHBIX UCTOYHUKOB.

2. PactBopstoiiee neiicteue Boawl. [[puroroBienre pacTBopoB.

3. Ouwnctka Boabl. OnpejeneHne >KeCTKOCTH BOAbI U €€ yCTpaHEHHUE.

5. MHoro 71 BOjbI B OBOIIAX M PpyKTax?

Tema 2. Yncrble BeliecTBa U CMeCH B KM3HHU YesioBeKa (3 4acoB)

Teopus (1 4):

Uucteie BemiectBa JluctumnupoBanHass Boja, Kucnopon. Cepedpo, Bomopon,
Ceunen u np. Uctunneie pactBopel. Cmecu Mopckas Boga. I'panut. Crans. PactBop
xjopuaa Hatpus s uHbekuuid. UyryHn. Bo3nyx. bazanst. Ctekino. OMynbcusi «Mmacio B
BojAC». Pa3sHOBHIHOCTH cMecel, 00JacTH HX HCHOJIB30BaHHS B IOBCEIHEBHOM >KW3HU
yenmoBeka. ['oMoreHHble U reTeporeHnele cmecu. Cmecu B dapmakonorun. [Ipumepst
KUJKHUX, TBEPJBIX U ra3000pa3HbIX cMeceil. OqHOPOAHBIE U HEOHOPOIHBIE CMECH B OBITY.
CaoiictBa cmeceil. Paznenenue cmeceil. BoijeneHue BelecTB M3 HEOJHOPOIHOM cMecH,
00pa3oBaHHOI pPacTBOPUMBIMU U HEPACTBOPUMBIMU B BOJIe BemlecTBamMu. OTCTauBaHUE:
Brinenenue BelecTB M3 HEOAHOPOAHOM CMECH, 0Opa30BaHHOW HEPACTBOPUMBIMU B BOJIC
BEIIECTBAMU C Pa3JIMYHOM IUIOTHOCTBIO. B  memurensHOM BOpoHKe. Jluctwiisuwms,
BHITIApUBAHKE, LEHTPUPYTUPOBAHKUE, XpomaTorpadus, KPUCTAJUTH3AIMsS W BO3TOHKA.
[leperonka WM AUCTWUIALMS - CHOCOO pasjelieHHsl, OCHOBAaHHBIM Ha pa3Iuyud B
TEeMIIepaTypax KHUIIEHUs APyl B Apyre KOMIIOHEHTOB. [lpuem paszaeneHuss OIHOPOIHBIX
CMECEN MyTEM HCHAPEHHUS JIETYUYHUX KUJKOCTEU C MOCIEAYIOIIEH KOHICHCAINEN UX MapoB.




[Ipumep: nonydeHne JUCTUUIMPOBAHHON BOABL. Penenue 3a1a4 Ha HAX0XKACHUE MACCOBOU
¥ 00BEMHOM TOJIM KOMITOHEHTA CMECH.

[Ipaktuka (2 4): 1. U3roTtoBieHue npocTelmmux QuibTpoB U3 MOAPYUHBIX CPEACTB.
Pa3nenenne HEOTHOPOIHBIX CMECE.

2. OuncTKa MEJHOTO KYIIOPOCa OT HEPACTBOPUMBIX U PACTBOPUMBIX IPUMECE.

Tema 3. [loBapennas cojib u caxap (34acoB)

Teopus (2 4): Ponb moBapeHHOM conu B 0OMEHE BEIECTB YEJIOBEKA U KUBOTHBIX.
ConeBoii Oananc B opraHu3Mme yenoBeka. [I[puMeHeHune xjopuja HaATpUs B XO3WCTBEHHOMN
nesTeNnbHOCTH 4YenoBeka. Korma conmb — sii. 3moymoTpeGienue coibio. Mcmonb3oBaHue
XJIOpHJIa HATPUSl B XMMHUYECKOM MPOMBINUIEHHOCTH. Vcnonp30BaHue Xjopuaa HaTpHsl B
nuuie, Meauiune. [IpousBoacTBo noBapeHHo#t conu. Caxap u ero coiictBa. [lonesnsie u
Bpe/HbIE YepThl caxapa. HeoObruHOE MpUMeEHEeHHE caxapa.

[TpakTtuka (14): 1. CBoiicTBa pacTBOPOB ITOBApPEHHOMN COJIU
2. T'oput nu caxap?
Tema 4. Xumus numu (10 gacoB)

Teopus (24): 13 yero cocTonT nuiia. XUMUYECKUN COCTaB MPOIYKTOB MUTAHUSI.
OCHOBHBIC KOMIIOHEHTHI THIIU: XUPBI, OCIKU, YTIEBOIbI, BUTAMHUHBI, COJU. XHUMUS
IPOJAYKTOB PAaCTUTEIBHOTO M >KMBOTHOTO MPOMCXOXKJEHUsA. DU3NONOTUS MUIIEBAapPEHHUS.
[TpoaykThl OBICTPOTO MPUTOTOBJICHHS M OCOOCHHOCTH WX Npou3BojcTBa. I[Iporeccsi,
MPOUCXOJAIINE TPU BapKe, TYIIEHUH WM KapeHuW nuum. Kak caenate ey He TOJIBKO
BKYCHOM, HO U nosie3Hoi? J{00aBKM B MPOAYKTHI NUTaHUS. XUMHUYECKUE PEaKUUU BHYTPU
Hac. XUMHYECKHE TIPOIECChl, TMPOUCXONAIIME TPH XpaHEHHH U  1mepepaboTke
CEJIbCKOXO3MCTBEHHOTO ChIpbsi. KOHCEpBaHTBI M AHTHOKHCIUTENH, MX poJib. CrocoObl
XMMHUYECKOTO aHallh3a COCTaBa BEUIECTB B MpoayKTax nutaHus. CoaepkaHue BUTAMUHOB U
MUHEpaJIbHBIX BEIICCTB B MUILEBBIX MPOTYKTAX.

[IpakTuka (84):

1.0Onpenenenue kauectBa Mmena. IIpoBepka Mena Ha HaiduM4Me Kpaxmasia, Mera,
caxapo3sl.

2. Onpenenenue ButamuHoB A, C, E B pacTuTepHOM Macie.

3. OnpeneneHue HUTPATOB B MPOJTYKTAX.

4. AHanu3 NpoXJIaIUTEIbHBIX HAITUTKOB.

5. Onpenenenue coieprKaHust )KUPOB B CEMEHAX PACTCHUM.

6. KauecTBeHHbIE peakliMK HAa PUCYTCTBHUE YIJIEBOJIOB.

7. XMMUYECKHE OMBITHI C )KEBATEIBHOU PE3UHKOM.

8. OmpeneneHue coaepkaHUsl MOBAPEHHOW COJM B MPOJAYKTaxX MHUTaHHUS (Macio,
CBIPBI, COJIEHBIE TBOPOKHBIE U3EIINS).

Tema 5. Cinuku (4 yacoB)

[paktuka (34): [lupodopsl. Mctopus uzobdperenus cnmyek. Cnuuxu lancens u
VYokepa. Cnuuku Copua. Cimuku Wpunu. IlIBenckue cnmuku Jlynacrtpema. KpacHblii u
Oenbiit (ocdop. OKHCTUTENHHO - BOCCTAaHOBUTEIbHBIE MPOIECCH], MPOTEKAIOIUE MpU
3aKUraHuy cnu4ykd. OCHOBHBIE BUbI COBPEMEHHBIX criuek. JlepeBsiHHbIE (M3TOTOBICHHbBIE
U3 MATKUX TOPOJ JIEpeBa - OCHHBI, JIUIBI, TOMOJIA, AMEPUKAHCKOW Oesloil COCHBI U T. II.),
KapTOHHBIE U BOCKOBBIC (Mapa)MHOBBIC - M3TOTOBJICHHBIE U3 XJIOMYATOOYMaXKHOTO KI'yTa,
nponutanHoro napadurom). [lo meromy 3axkuranus - TEPOUHBIE (3KUTAIOMIMECS TPH
TPEHUH O CIECHHUATIbHYIO MOBEPXHOCTh - TEPKY) M OecTépouHble (3a)KUTaroIIMecs MpU
TPEHHUH O JIF00YI0 MOBEPXHOCTH). CrimdyeuHnoe mpousBoicTBO B Poccun. CTpoeHue, coctas u
u3rotonienue crnuuek. CrnenuanbHble cruuku. LIITopMOBbIE (OXOTHHYBM) - TOpAIIUME HA
BETPY, B CBIPOCTH U MOA JOXKIAEM. Tepmuyeckue - pa3BUBAIOLIME IPU TOpeHUU Oolsee




BBICOKYIO TEMIIEpATypy M JAlOIMe NPU CrOPAHUU TOJIOBKU OOJbIIEe KOJMYECTBO TEIUIA.
CurHasibHble - JaloOUIMe MpU TOpPeHHH LBeTHOe miaMsa. Pororpaduyeckue - AarOIIUe
MIHOBEHHYIO SIDKYIO BCIBIIIKY, HCHOJB3yeMylo nIpu (ortorpapupoanuu. CurapHele -
COMYKM YBEIMYEHHOIO pasMepa uid Oojiee MPOJOJKUTEIBHOTO TOpPEHUs Ipu
packypuBaHUM curapbl. TpyOouHble- CIUYKKA YBEIWYEHHOrOo pa3Mepa st Oolee
MPOJOIKUTENILHOTO TOPEHUS MIPU PACKypUBAHUU KYpHUTENbHON TpyOku. KamMuHHBIE - OUEeHD
JUIMHHBIE CTIMYKH, YTOOBI 3aKUTaTh KaMUHBI. ['a30BbIe - MEHbIIEH JJIMHBI, Y€M KaMUHHBIE,
4YTOOBl 3aKUraTh Ta30Bble Topeiku. JlexkopaTuBHbIE (MOJapOYHbIE, KOJUICKIIMOHHBIC) -
OTpaHUYEHHBbIE BBIMYCKH KOPOOKOB (MHOTAa HAOOpaMH, YJIOKEHHBIMH B JEKOPATHUBHYIO
KOpOOKY). [Ipaktrka (14): 1.M3ydyeHne CBOMCTB pa3IMUHBIX BUAOB CIMUYEK (OBITOBBIX,
OXOTHUYBUX, TEPMUUYECKUX, CUTHAIIbHBIX, KAMUHHBIX, (hOTOTpadUueCKux).
Tema 6. bymara (3 yacos)

Teopus (14): Ot meprameHTa M WIETKOBBIX KHUT A0 Hamux AHeu. Llemmronosa.
Casizyromue: KaoJnH, KapOOHAT KaJblMsl, MUTMEHTHI. XJIOMYaToOyMakHbie TKaHU. Bubl
Oymaru © UX TMPAKTUYECKOE HCIOIb30BaHue. TexXHOIOTUs TMPOU3BOACTBA OyMaru.
CrpykTypa Oymaru mnoj MHKPOCKOIIOM BO (uiyopecuieHTHOM cBeueHuu. llomydabpukars
JUIsl TIPOM3BOJICTBa OyMaru: JpeBecHas Macca WM IEJII0J103a; LEJUTI0I03a OJIHOJIETHUX
pacTeHuii (COJIOMBbI, TPOCTHMIIBI, KOHOIUIM, PUCA U JIPYTUX); MOJYLEIUTI0N03a; MaKyJIaTypa;
TpSNUYHAS TOJyMacca; JUisl CIEeNHalbHBIX BHUJIOB OyMmaru: acbect, MIepCTh U Apyrue
TEeKCTUIIbHBIE BOJIOKHA. [Ipon3BOACTBO OymMaru: mpuroToBiIeHNE OyMa>KHOM Macchl (pa3Mon
U CMELIEHHWE KOMIIOHEHTOB, NpOKJEHKa, HAMOJIHEHHE M OKpacka OyMaXHOW Macchl);
BbIpa0OTKa OyMa)KHOW Macchl Ha OymarojenaTeNbHONW MaiuHe (pa3OaBiieHHWe BOAOW U
OYMCTKAa MacChl OT 3arpsi3HEHUM, OTJIUB, IMPECCOBAHME U CYIIKAa, a TaKXKe IEepBUYHAs
OT/IeJIKa); OKOHYATEJIbHAS OT/IeNKa (KaJIaHAUPOBAaHKE, PE3Ka); COPTUPOBKA U yITaKOBKa.

[Ipaktuka (2 4): 1. MI3ydyeHune CBONCTB pa3IUyHbIX BUJIOB OyMary.

2. [Nony4yenne Oymaru.
Tema 7. XuMus u cTpouTEILCTBO (6 YacoB)

Teopus (2 4): CtpourtensHbie pacTBopbl. M3Becth. Men. Ilecok. beron. LlemeHr.
Uctopus crexna. Kupnuun. @apdop u dasue. JlpeBecuHa — yHUKAIbHBIA CTPOUTEIHHBIN
matepuan. Jlakokpacouynble MaTepuanbl. CBOMCTBA ONMU(BI, MACISHBIX KpPacoK, dMaJei,
pactBoputeneil. [lonsaTue o0 SKOMOrMYECKHM 4YMUCThIX MaTepuanax. Kepamuueckas meHa.
3unaput. Kampimut. ConoMut. I'pyro6noku. CUIIMKAThl METAIJIOB U BSKYILIME MaTEepHAaIbI.
Koppo3uss ~ ctpoutensHbix MaTepuanoB. IlomuMepbl B CTPOUTENBCTBE. XHMHUYECKHUE
CBOMCTBA CTPOUTENBHBIX MAaTEPUAIIOB XUMUYECKasE CTOMKOCTh — 3TO CBOMCTBO IOKAa3bIBAET,
HACKOJIBKO MaTepuall yCTOMYMB K BO3JAECHUCTBUIO APYTUX BELIECTB: KUCIIOT, IEI0YEH, COJIEN
u Tra3oB. Koppo3unoHHas yCTOWYMBOCTH — CBOMCTBO Marepuaja IIPOTUBOCTOATH
BO3ICHUCTBUSAM OKpY)Karomel cpeasl. Yamie Bcero 3TO OTHOCHTCA K CIIOCOOHOCTH HE
IpomycKaTh Biary. PacTBOpUMOCTP — CBOWCTBO, NpHU KOTOPOM MAaTepual HMEET
CIIOCOOHOCTb PAacCTBOPATHCA B PA3IUYHBIX JKUIKOCTSIX. AJIre3uss — CBOMCTBO, KOTOpOE
XapaKTepu3yeT CMOCOOHOCTh COCMUHSTHCS C JIPYTUMHU MaTepuajaMd U MOBEPXHOCTSIMHU.
Kpucrannuzanus — XxapakTepuCTHKaA, NMPU KOTOPOM MaTepHall MOXKET B COCTOSHUM Tapa,
pacTBOpa WJIM paciuiaBa 00pa3oBbIBaTh KpUCTaibl. Bunabl 3arpssHeHuil (IbLIeBbIE,
pajvaliMoOHHbIe, OMOJOTUYECKUE, IIIYMOBBIC), 3HAYCHHE >KUBBIX OPTaHU3MOB B JIOMax H
KBapTHpaX.

[paktuka (4u): 1. OmpeaencHre OTHOCHUTEIBHOM 3albIICHHOCTH BO31yXa B
MIOMEUICHUU.

2. Pemienue 3a7a4 ¢ SKOJIOIMYECKUM COAEPKAHUEM.
Tema 8. Xumusi 1 aBTOMOOMJIB (2 yaca)
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Teopus (1u): Marepuansl, KOTOpPbIE HCHOJB3YIOTCS JUIsl H3TOTOBJIEHUS
aBTOMOOWJICH. 3ampaBOuHble JKHAKOCTH (TOIUIMBO, Macja, CMAas3KH, OXJaKJaIoIue
KUAKOCTH), PE3UHBI - IIMHBI U  PE3UHOTEXHUYECKUE M3JENHs; IJIACTMACCHI;
OTJIEJIOYHOJIEKOPAaTUBHBIE MaTepuanbl (OOMBKAa, JAaKW W KpPacKH, aHTUKOPPO3UOHHBIE
MNOKPBITUS U T. I.); KIEU, TEPMETHKHU. DIEKTPOJIUT — ITO UYTO-TO 3HAKOMoe. beH3uH,
KEpOCUH U JpYyrue «- MHbl XUMHYECKUE MPOLECCHI, MPOUCXOIAIINE NPHU SKCIUTyaTalluH
aBTOMOOMIISL. DKOJIOTHUSI U aBTOMOOHUJIb.

[Mpaktuka (l4d): 1. beHsuH u KepocuH Kak pacTBoputeiau. OMNbITE 1O
O3HAKOMJICHHIO C PACTBOPAIOIIMM JAeWCTBHEM HEDTEHPOAYKTOB, KaK M MPEIbIAYIIHA,
IUJI0XO BUAHBI C IEMOHCTPAIIMOHHOTO CTOJIA, IO3TOMY HMX JIy4YlI€ BCETO CTABUTh B KAUECTBE
nabopaTopHoii paboThl. a) B mpobupku ¢ 6eH3MHOM, KEPOCMHOM U BOJIOM HanuBaroT 1o 0,5
MJI pACTUTENBHOTO Macja M B30anTbiBaloT. Macio pacTBOpsieTCs B YIIEBOAOPOJaX.
OTMeYarT Jy4dllyl0 pacTBOPUMOCTh B OeH3uHe. 0) B HeOonblnMe CTakaHYMKUA WA
(dbapopoBbIe YALIKK C TEMH K€ KUIKOCTIMHU MOMEUIAIOT KyCOYKM TKAaHU C MSATHAMU KHpa
U TEpEeMENIMBAIOT HX CTEKISIHHOW mnanouko 2-3 wmwuH. [locne BbICBIXaHUSI TKaHW,
MOMeIlleHHbIe B OCH3UH U KEPOCHH, OKa3bIBAIOTCSI OUUIIICHHBIMU OT XKHUPA.

2. T'opeHue BBICHIUX YTIEBOAOPOJOB. a) CMayMBalOT TMOJIOCKH (DUIBTPOBAILHOMN
Oymaru B O€H3MHE, KEPOCHMHE, Ma3yTe M MOJKUTaloT uX. BemiecTBa ropsaT cBeTAUMCS
iaMeHeM. Bpiciie yriieBoJopojabl MpU TOpEeHUH o0pa3yroT KomoTb. 0) Ha xenesnwie
TUTACTUHKY WK (hapdopoBbIe KPHIIITKK HAJTUBAIOT M0 HECKOJIbKY Karellb O€H3WHA, KEPOCHHA
¥ CMa304HOI0 Macjia WM MaszyTa M nojpkuraror. HabmonaoT to ke sBienue. OOpaiaior
BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh O€H3MHAa ¥ Ha CpPaBHUTEIHHO TPYAHYIO
cropaemMocTb MaszyTa. B) B kenesnyio win GpapdopoByro JT0KeUKy HOMEIAI0T HEOOIbIIOH
Kycouek napauHa UM HarpeBaloT €ro B miaMmeHu ropenku. Ilapadun mnaButcs, a 3aTteM
rOpuUT, 00pa3ys KOMOTb.

3. Ouncrka OeH3MHA W KepocuHA. beH3WH M KepoCHH MOocie 3aBOACKON MEPErOHKH
colepKaT NpUMeCH Ha(TEHOBBIX KHUCIOT M JAPYTHUX BEIIECTB, OCIOXKHAIOMUX UX
npuMeHeHne. HeouMieHHBI KepocuH, HampuMmep, IJI0XO MOJHUMAETCS MO (UTHIIO
JamIbl, c1abo roput u ObIcTpo oOpasyeT Harap. HeouwineHHbIE MPOAYKTHI MOKHO Y3HATh
M0 TPS3HOMY BHJIy U Majioll Tpo3payHocTU. OUYUCTKY MPOU3ZBOJAAT OOBIUHO, 0OpabaThiBas
He(TEenpoayKThl CliepBa KOHIIEHTPUPOBAHHOW KUCIIOTOM, a 3areM Iuenoubto. HanuBaroT B
OOMBIIYIO IETUTEIBHYI0 BOPOHKY 15—20 MIJI HEOUMIIEHHOTO KEPOCHHA U MPUOABIAIOT 2-3
MJI KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTh. BOpPOHKY 3akphIBalOT MPOOKOW U CMeCh
BCTpAXUBaOT okoyo 10 muH. [Ipu 3TOM BOpPOHKY Jepxar NMpoOKOM BHHU3 M BpeMs OT
BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BHIITYCTUTHh BBEPX Maphl JeTy4yux Bemiects. [locie aToro
CMECH Jal0T pPacclOWTHCSA, Ha YTO Takke morpedyercs MuHyT 10 mnm naxe Oonblie, u
MEJIEHHO CITYCKAalOT HM)KHHMM CJIOW KHCJIOro ryapoHa. OcTaBlIniics B BOPOHKE KEPOCHUH
MPOMBIBAIOT TMOAOOHBIM K€ CmocoOoM BojaoW B TeueHue |—2 wmuH. BomHbii croit
CIYCKAalOT, a KEepocuH MpombiBaloT 5— 10-mpouenTHeiM pacTtBOpoM 1ienouu. Ilocrne
CIIMBAaHUS INEJIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOAOW OCTaTKU Inenoun (mpoda
denondranenHoM). YOexaa0TCa B TOM, YTO OUMIICHHBIM KEPOCHH OKasbIBaeTcs Oosee
pO3payHbIM, Jydlle TOPUT U uMeeT Apyroi 3anax. Ha muctku gunbrpoBanbHON Oymaru
MOMEILAIOT KAIUIM UCXOAHOIO M OYUIIEHHOI0 KepocuHa. OYMILEHHBII KEPOCUH HCTIapseTCs
MOJTHOCTHIO, HEOUHUIIICHHBIN OCTaBIISAET NOCIE ce0sl MSITHO MPUMECEH.

Tema 9. Xumusi crupaer, YMCTHT U youpaet (S4acoB)

Teopusa (14): Mputa. CoctaB, crpoeHue, noinydeHue. CHHTETUYECKUE MOIOIINE
CpelcTBa M TIOBEPXHOCTHO - akKTHBHbIE BeniecTBa. OcHOBHblE KommoHeHThl CMC:
NOBEPXHOCTHO-aKTUBHbIE BellecTBa (IIAB); BciomorarenbHble BEIIECTBA: IIEJIOYHBIE COJIH
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- KapOoHAT W CHJIMKAT HATpWsi, HEUTpalbHble conmu - cynabdaTr u ¢docdar HaATpus;
KapOOKCUMETHIIICIIION03a,  TMOJUBUHWIMUPPOIUIOH,  XUMHYECKHE  OTOCIHMBATEIH
(mepconmn); XUMUYECKHUE OTOeNMBATENN (MEPEKUCh BOJOPOJa); (hU3UdYecKue (ONTHUUYECKUE)
orOenuBarenn -  (QIYyOpEeCUUPYIOIINE  COCAMHEHUS;,  aJCOPOIMOHHBIE  KpacUTEIU
(ynbTpamMapuH, WHIUTO, CHHTCTUYECKHE OpraHWYeCKWE MUTMEHTHI); OHOJ00aBKH -
(dbepMeHTHI (JIUna3bl, MPOTeas3sl U JAp.); OTAYIIKH; aHTUCTAaTUKHA. CpencTBa OBITOBOM XUMUH -
XUMHYECKUE CpPEICTBA MO YXOAY 3a COOCTBEHHOCTBIO: OJCKIOW, TOMEIICHUSIMH,
aBToMoOWsiMu. K cpeacTBaM OBITOBOM XMMHH OTHOCST JC3HMH(DHIMPYIONIUE CPEACTBA,
peneruieHTsl U Tp. cpenctBa. CpencTBa OBITOBOW XUMUH, TIPUMEHSICMbBIC JUIS BBIBEICHHUS
TSITEH.

[IpakTtuka (24):1. Onpenenenue pH - cpenbl B MblIaX U HIAMIYHSX.
2. IlpuroToBiieHNE MbLIIa U3 CBEYKU U CTUPATIBLHOM COJIBI.
3. BeiBenenue niareH ¢ Tkanu. Mbuia. CoctaB, CTpOEHHE, MOJTYYEHHUE.
4. CpaBHEHHE CBOICTB MbLJIa CO CBOMCTBAMHU CTUPAIbHBIX MOPOILIKOB.
Tema 10. Xumusi 1 KocMeTHYEeCKHE cpeacTBa (3 4acoB)

Teopusa(ly): Kocmernueckue Morwmme cpeactsa. Kpemsl. IleHomoromue
cpeacrBa. OmnonackuBarenn W KoHaunuoHepel. I'emn. CocTtaB W CBOWMCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TMTUEHBI; TPAMOTHBIN BBIOOP CPEICTB TMTHEHBL;
MOJIE3HBIE COBETHI MO YXOAYy 3a KOXKEH, BOJOcCaMu U MOJIOCThIO pTa. CocTaB M CBOMCTBA
HEKOTOPBIX TMpenapaToB TUTUEHUYECKOW, JIeYeOHOM U JEeKOPAaTUBHOW KOCMETHKH,
IrpaMOTHOE HX HCMOJb30BaHME. XMMHUYECKHUE MPOLECCHI, JEXKallle B OCHOBE yXoAa 3a
BOJIOCAMM, MX 3aBHBKH, YKIIAJIKH, OKPacKW; MPaBUIbHBIN yXOJ 3a BOJIOCAMHU, IPaMOTHOE
WCIIOJIb30BAaHKME IMIPENapaToB Il OKpPaCKM M YKJIAQJKUA BOJIOC, OPUEHTHPOBAHHE B HX
MHOrooOpa3uu. Jle3010paHTbl U O30HOBBIM «IIWUT» IUTaHETHl. JlymMcTble BeliecTBa B
napproMepun, KOCMETHKH, MOIOMMX cpeacTtBax. DdupHbie macma. CocraB. CloxHBIC
a¢upsl. CocTas, CTpOEHHE, OTYyUCHHE.

[Ipaktuka(24): 1. U3yuenue coctaBa 1eKOPaTUBHOW KOCMETUKH MO ATUKETKAM.
2. Onpenenenue pH - cpenbl B MbUIaX U HIAMITYHSIX.
3. U3Bneuenue 3(pUpHBIX Macen W3 pacTUTENbHOro Mmarepuana. [lepeunas wmsta,
€JI0BOE MaclIo.
4. TlonyueHue CIOXKHBIX I(PUPOB U3 OPraHUYECKUX COCAMHEHUH. DTUIMETaHAT
(3amax poma). M300yTunatanar (GpyKTOBBIH 3amax).
Tema 11. Xumusi — X03s1liKa JoMAalIHel anTeuyku (64yacoB)

Teopus (24): JlekapcTBeHHbIE TNpenaparbl, UX BHIbl W Ha3zHadeHue. Kaxmoe
JIEKapCTBO — XMMHYECKUN peakTwB. MHororpansnelii mox. IloueMy Hox Hano nepxarh B
IUIOTHO 3aKYNOPEHHOW CKISHKE. «3eNEHKa» WM PacTBOp OpPMILTMAHTOBOTO 3EJIEHOTO.
HeoObiunbie cBolcTBa OOBIYHOW 3eNE€HKU. AKTHUBHPOBAaHHBIM yroib. JlekapctBa oOT
npoctyapl. Butamuael CamojenbHble J€KapcTBa. ACHUPUH WM  ALETHICATMLINAIOBAS
KHCJIOTA U €ro CBOMCTBA. UTO moje3Hee: acMpuH WK yIcapuH, HypodeH wim udynpoden?
ITepexucey Bogopona u rujaponeput. ColicTBa nepekucHu Bopopoaa. Ilepmanranar kanws,
MapraHiOBOKUCIBINA KaJIUid, OH e — «MapraHijoBka». HeoObluHbIe CBOIICTBA MapraHIIOBKH.
Kakyo onmacHOCTb MOXKET NPENCTaBIIATh MapraHunoBka. HykHa Jin B 1OMamiHen anTeyke
oopHas kuciora. Ctapble JEKapcTBa, KaK ¢ HUMM NOCTynuTh. Bonpockl k cemunapam: 1.
[lepmanranar kamusa. Hcropuss oTkpbiTud. Pusndeckue cBolcTBa. OKUCIUTENbHBIE
cBorictBa. IlpaBwia XxpaHeHus mnepmaHaraHara kanus. 2. [lpumenenue pactBopa
NepMaHraHaTta Kajaus B ObITy, B MeJMLMHE. Meppl NEpBOM MOMOIIM IPHU OTPaBICHUU
KOHLEHTPUPOBAHHBIM pAacTBOPOM I€pMaHraHara kKaiusa. 3. PacTBop OpWIIIMaHTOBOIO
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3eneHoro. Ilepokcun Bomoponma, wucropus OTKpeiTHA. Ileprumpons.  dusnueckue,
XUMUYECKHEe cBoicTBa. [lpuMeHeHWe B MEOULMHE: KpPOBOOCTAaHABIMBAIOLIEE W
Je3uHGUIHUPYIOIEee CPEACTBO.

[Ipaktuka (4 4): 1. [lonyuenue itonodopma.

2. JleticTBue KUCTIOT Ha OPUIUTHAHTOBBIN 3€ICHBIMH.

3. lllennoyHoe paciienieHne JEBOMULIETUHA.

4. KauecTBeHHas peaklys Ha EPOKCHUI BOAOPOIA.

5. Onpenenenue BUTAaMUHOB B IIpeniapaTax MoJIMBUTAMHUHOB.

Tema 12. Xumus B megunune (12 yacon)

Teopus (84): IlepBrie marm xumuu B MmenuuuHe. [loHsTHe o ¢apmaxosoruu,
WaTPOXMMHHM, XUMHOTepanuu. llapanensc — OCHOBONOJIOKHUK MEAULMHCKOW XHMHH.
KnaBmuit T'amen — ¢apmakonor. II. Opaux — OCHOBOMOJOXHHUK XUMHOTEpAIUH.
[Ipodeccun: XuMHK, OMOXUMUK, hapMalleBT, JaOOpaHT.

JlexapcTBeHHble  BemiectBa.  Kiaccuukanuu — JEKapCTBEHHBIX  BEIIECTB:
dbapmakonornueckas, xumudeckasi. CoIpb€ /Ui MOTYyYEHUS] HEOPTaHUUECKHUX, OPTraHMUECKHUX
JIeKapCTBEHHBIX BeliecTB. DOpMBbI JIEKAPCTBEHHBIX MpenapaToB: TAOJIETKH, JApaxke, CBEUH,
OMYJIbCUH, CYCIIEH3UN, HACTOMKH U JIp.

[Ipaktuka(44): 1. O3nakomieHue ¢ GpopmMamMu JEKapCTBEHHBIX ITPENapaToB.

2. 3HaKOMCTBO ¢ 00pa3iamMu JEKapCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.

3. DKcKypcus B MEAITYHKT.

Campble ITPOCTBIE U3 JIEKAPCTB

[lepmanranar kanusi. Mictopust otkpbiTus. @usznueckue cBoilcTBa. OKUCIUTEIbHBIE
cBoiicTBa. [IpuMeHeHnne pacTBOpPOB MepMaHTraHata Kaius B ObITy, B MenuuuHe. [IpaBuia
XpaHeHus. Mepsl IepBOM NOMOIIM IPU OTPABICHHM KOHIIEHTPUPOBAHHBIM PAaCTBOPOM
IIepMaHraHaTa KaJus.

Ilepokcun Bogopoaa, ucropus OTKpeITUS. Ileprugposs. Ousznueckne, XUMUYECKUE
cBoiictBa. [IpuMmeHeHHe B MeAMIIMHE: KPOBOOCTaHABIMBAIOLIEE WU JIe3UH(UIUpYIOIIEe
CPEACTBO.

Hon: wucTopust OTKpBITHS, CTpOEHHE, (PHU3NYECKHMEe M XHUMHUYECKHE CBOMCTBA,
npuMeHeHue. bopHas kuciora, OOpHBIH CHHMPT, aHTHCENTHYECKass aKTUBHOCTD.
DU3MOIIOTUYECKUN PACTBOP.

JIanuc. Hamareipuslii conupt. [ekcarmapar xmopunaa kanelus. [enrarugpar
cynb(dara uHKa.

AKTUBUPOBAHHBIN YTOJIb.

[Ipaktuka 1. ITpuroroBneHne pacTBopa XJIOpUAA Kaiablus C 33JaHHOM MacCOBOM
JIOJIEH.

2. «Kunkuii xameneon». Paznoxenne nepokcuaa Bogopona. H202 — okucinurens,
BOCCTAHOBUTENb. PacTBopeHue wnona B BoAe, B chnupre. Pacno3HaBaHue HOIUIOB.
OO6eciBeurBaHNe pacTBOPA MEpMaHTaHaTa Kajusl aKTUBUPOBAHHBIM YTIIEM.

SAnoButeie BemectBa Aapl. Knaccudukanus simoBUTHIX BEHIECTB. YTapHBIN Tas:
npusHaku orpaieHus. OxazaHue nepBoil momomu. PTyTb. TOKCMYHOCTH MAapoOB PTYTH.
Conu prTyTH: KOJOMENb, CyJieMa, NpUMEHEHHe B MeauuuHe. Mplmbsik. CBUHEL.
CoennHenus xpoMa. TOKCMYHOCTh OpraHMuecKuX pactBoputeneid. [IpaBuna xpaHeHus s110B
B ObITY. Mepbl IIepBOil MOMOILU ITPU OTPABIECHUH.

XuMug M MenuuuHa. buoreHHble siemMeHTHl U UX coenuHeHus OOwmit 0030p
OMOJIOrMYECKON POJIM AJIEMEHTOB-OpraHoreHoB Yriepoa. Bonopoa. Kucnopon. Azot. Cepa.
®ochop. buonornueckast ponb HEKOTOPBIX HEMETAJIOB, HE OTHOCAILIUXCS K OpraHOreHaM
®rop. Xmop. Bpom. Mon. Kpemuuit. Cenen. BHONOrMYecKM BaXKHble HEOPraHHYECKHE
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coenuHeHuss HemetawioB. Kucnopon. O3on. Boma. Munepanshble Boxbl. Ilepokcun
Bofopoaa. PepMEeHTAaTUBHBIE CPEACTBA 3alIUThl oprann3ma. CepoBomopona. Ammuak. [ukn
Mo4eBHHOOOpazoBaHusi. MoHookcua aszota. HwuTparbl, HUTPUTHI. YTIEKHUCIBIA Tra3.
Mounooxkcug yrinepoga. bydepubie cuctembl opranuszma. I'mapokapOonatHas OydepHas
cucrema. docharnas OydepHas cucrema. MexaHusm OydepHOro AEHUCTBUS CHUCTEMBI.
B3aumocBs3b KpyroBOpOTOB OHMOTEHHBIX SJIEMEHTOB. bHOHeopraHnuueckas XuUMHs U
MenuinHa Heoprannueckyro OHOXMMHIO MOXHO paccMaTpUBaTh KaK MPUIIOKEHUE
MPUHIIMIIOB KOOPAUHAIIMOHHON XMMHUHM METAJNIOB K OMOJIOTUYECKUM TIpobiieMaM. MeTasibl
B OpraHu3Me 4eioBeka buonormdeckas posib «MeTasioB >ku3HU» OO0muii 0630p ponu s-
merayuioB. Harpuii. Kamumit. Marauit. Kansouii. /laHHbIE MeTauibl paccMaTpHUBAaIOTCS
COTJIACHO IUIAHA:

1. ConepxaHnue B 3¢eMHOM Kope. BaxkHeline NpupoIHbIE COETUHEHUSI.

2. Conepxanue u (OpMBI CYIIECTBOBAHHUS B KUBBIX OpraHu3Max. buomornyeckas
posb. 3. [I[pumeHeHne MeTall1a U €r0 COEAMHEHUN B MEIUIIUHE.

4. TOKCMYHOCTh METaJlJIa U €r0 COEUHEHHU. )

O6mmit 0630p ponu d-meramnoB. JXKeme3o. Mapranen. KoGansT. Menp. LluHK.
Monu6aeH.

JlaHHBIE METaIBl pACCMATPUBAIOTCS COTJIACHO IUIAHA:

1 ConepxaHue B 3eMHOU KOpe.

2. Baxuelmme npupoIHbIE COCIUHEHMUS.

3. Conmepxanue U (pOpMbI CyIIECTBOBaHUS B JKMBBIX OpraHu3Max. buomorunyeckas
pOJIb.

4. [IpumeHeHue MeTalljia ¥ €r0 COSAMHEHH B MEeIUIIUHE.

®u3nonaoruyeckas ¥ NaToJOrMYecKasl pojb HEKOTOPBIX JJIEMEHTOB B OpraHU3ME.
s-OnemeHThl. d-OnemeHThl. KomruiekcHble (KOOPAMHAIMOHHBIE) COSTUHEHUS Pa3IUYHbIX
DJIIEMEHTOB B OpraHu3Me. OJEeMEeHTHI, OO0JIe3HHU, JIeKapCTBA. BHOJIOTMYECKH AaKTUBHBIC
MOJIEKYJIBI.

Bona. AMuHokucioTel. AckopOuHOBasi kucioTa. OpTOMOJIEKYISIpHAsT MEIUIIMHA.
buonornuecku akTHBHBIE OJUroMepbl buosiormueckas posib HEKOTOPBIX METAIOB, HE
OTHOCSIIIXCA K «MeTajuiaM xu3Hn». Amomunuii. Cepe6po. bapwuii. Pryts. CBuner.

[Ipaktuka.  Temamuueckas UKMOPUHA « XUMUS U MEOUYUHAN.

dusnueckas XuMHUs U MEIUIIIHA.

®u3nonor — 310 PUINKOXUMHUK, UMEIONIUHN JIEJI0 C SBICHUSMHU KUBOTO OpraHU3MA.
.M. CeuenoB JKuBble OpraHM3MbI MOTYT CYIIECTBOBATh IIMIIL Ojarojgaps WX
3aMevaTeIbHOM CIIOCOOHOCTH KMHETUYECKH KOHTPOJHMPOBATH XUMHYECKHE PEAKIUU U TEM
CaMbIM IIOJIABJIATH CTPEMIICHHE K JOCTHMKEHHUIO TEPMOJMHAMHUYECKHUX paBHOBecuid. U.B.
bepe3sun Xwumunyeckas TepMOAMHAMUKA M JKMBBIE OPraHu3Mbl TepMOOMHAMHUKA W
OpTaHU3MBI. Xumudeckas U OMOXMMHYECKas KHUHETHKAa W Kartanu3. DepMeHThl —
OMOJIOrMYecKHe KaTajJu3aTopbl. 3HAY€HUE pAcTBOPOB i OWOJOTMM M MEAUIIMHBL
Kucnorno-menounoe paBHOBecue M OydepHbIE CUCTEMBbl OpraHu3Ma. AMHHOKHCIIOTHBIC
OydepHbie cuctembl. benkoBeie OydepHble cUcTeMbl. M3MeHeHHe KHUCIOTHO-IIEIIOYHOTO
paBHOBECHS IIPU Pa3TUYHBIX 3200JIE€BAHUSX.

MeauuuHCKHe MaTepHuaJIbl

Heoprannueckue MenuuuHCKUe MaTepuaiibl. Mertasuibl. YTiiepoaHble MaTEpUAIIBL.
MexaHu3Mbl B3aMMOJICUCTBUS MEIUIIMHCKUX MATEPHAIOB C OMOJIOTUYECKUMH CHUCTEMaMH.
B3anmopeiicTBus: MmaTepuan — KpoBb, MaTepual — TKaHb, MaTepUal — KJeTKa, MaTepua —
OMONOJIUMEPBI.

14



UckyccTBeHHbIE  Opranbl.  Amnmapatbl  «UCKYCCTBEHHOE  CEpALE-JIETKOe»,
«HUCKYCCTBEHHasl MOYKa». VICKycCTBEHHOE CEpAlle YeJIOBEKAa ¢ aBTOHOMHBIM HCTOYHHUKOM
MUTAHUA.

Bompockl k cemuHapam: 1. Moj: MCTOpHs OTKpBITHA, CTpOGHHE, (U3MUECKHE H
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE.

2. Bopnas kucnora, 60pHBINA CIUPT, AaHTUCENTUYECKAS AKTUBHOCTD.

3.®dusnonorndyeckuid pactsop. Jianuc. HamarslpHeiil coupr.

4. @ypaunivH. AKTUBUPOBAHHBIN yroib. ['opunuHuky, niuacteipu. X npumenenue,
CBOICTBA, CTIOCOOBI XpaHEHUS.

5. AcniupuH. [Ipumenenue, papMakoIoruyeckoe 1elCTBUE HA OPraHU3M.

6. AHTUOUOTUKH, Ki1accudukanus. [{ucoakTpuos.

7.ApoMaTHYeCcKHe Macia U UX JeHCTBHE Ha OpraHu3M. ApoMaTrepanus.

8. AcniupuH, (pu3HUECcKre CBOWCTBA, UCTOPUS MOIYICHHUS.

9. AHTUOMOTUKH, UCTOPUS OTKPHITHUS.

10. Knmaccudukamus s10BUTHIX BEIIECTB.

11. Yrapuslii ra3: npusHaku otpaBieHusd. Oka3aHue IepBOil HOMOIIH.

12. PryTb. TokcnuHOCTB NTapoB pTyTH. COJIM PTYTHU: KAJIOMENb, CyJIEMa, IPUMEHEHUE
B MeaunHe. Mpibsk. Cunen. CoequHEHUs XpoMa.

[Ipaktuka 1. MccrnenoBanue JiekapcTBEHHBIX IIPENapaToB.

2. JlenoBas wurpa «Cnacute OoxpHOrO». JlenoBas wurpa CONpPOBOXKIACTCS
IPOBEJIEHUEM KAaueCTBEHHOI'O aHaJIM3a PacTBOpa KOHKPETHOI'O BEIIECTBA XUMUYECKUMU
metonamu. (BemiecTBa: TuocynbdhaT HaTpus, HOBOKaWH, JaKTaT Kajblus, D-Tioko3a,
MEIHBIA KYIOpOC, OpOMHUJT Kalusi, Cyab(haT MarHus).

3. UccnenoBanre TOKCUYHOCTU OBITOBBIX BemiecTB. OCTOPOXKHO, MUILEBbIE 100aBKH!
Nx nelicTBUE HA OpraHU3M.

4. Pemenue 3a1a4 1o o0I1Iel XuMUU ¢ MeIUKO-OMOJIOTUYECKON HAPaBIEHHOCTHIO.

5. Konkypc (KoIM4YecTBEHHBIN) uncia penieHHbIx 3aaad. CocrtaBieHre COOPHUKOB
3a/a4 yyamuxcs 1o teme (¢ pemeHusiMu). CoctaBlieHHe TBOPUYECKUX PACUETHBIX 3a/a4 10
pa3IMYHBIM TEMaM.

Tema 13. BoinosiHeHne MpoekToB (3 yaca

Teopus (1u): [TonsiTue mpoekTta. TUMbl TPOEKTOB, OCHOBHBIE 3TAIbl BHITIOJHEHUS
npoekta. Kpurepun oneHuBaHUs BBINOJIHEHHUS W 3alIUThl poekToB. Co3naHue MpoekTa
OCYILECTBIISIETCS MO cleayroummM 3tanam: — Omnpezenenue npoOiembl; — AKTyaau3anus
TeM; — BriOop oObekTa u3yuenus; — [locranoBka nenu u 3agaq; — [lonbop marepuana; —
Boibop MetonoB wuccienoBanusi; — IlpoBeneHue SKCHepUMEHTaNbHOM paboOThI, —
Odopmnenue paboTer; — 3amuTa NPOEKTa, MPEACTaBICHUE PE3yIbTaTOB.

IIpakTuka(24): BpllosHEHHE TPOEKTOB € HCIHOJb30BAHMEM KOMIIBIOTEPHBIX
TEXHOJIOTHI. 3all1Ta MPOEKTOB.
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MNJIAHUPYEMBIE PE3YJIbTATBI
JIuunocmmuuie pezynomamaoi:

c(hopMUPOBAaHHOCTH MOTHBAallMM K OOY4YEHHIO U IeJeHAIpaBiICHHON
MO3HABATEIHHON JEATENbHOCTH;

TOTOBHOCTh U CLIOCOOHOCTH K CaMOOOPa30BaHUIO;

CIIOCOOHOCTh K CAMOCTOSITENIbHOM, HCCIIEIOBATENIbCKOM, HH(DOPMAIMOHHO-
MO3HABATEILHOM, aHAJTUTUUECKOM JIEATCIbHOCTH;

c(OpMHUPOBaAHHOCTH HaBBIKOB  COTPYJHHYECTBA CO  CBEPCTHHKAMH

Y B3POCIIBIMH.

Memanpeomemmoie pe3yromamai:
c(OpMHUPOBAHHOCTb MPEACTABICHUN O B3aUMOCBS3U U B3aUMOJEICTBUN €CTECTBEHHBIX
HayK,
c(hOpMHUPOBAHHOCTh YMEHUIN CAMOCTOSITENBHO ONPEENIATh LIETH U COCTABIATh TIaHbI
NESITENBHOCTH; CAMOCTOSATEILHO OCYIIECTBISATh U KOPPEKTUPOBATH IESITEILHOCTD;
BJIa/ICHHE HAaBBIKAMHM MOJTY4YEHUSI HE0OX0IMMOM MHPOpMaIIUY, YMEHHE KPUTUUECKU €€
OILICHWBATh M 00pabaThIBaTh, YCIEUTHASI OPHCHTAINS B PA3TUIHBIX HCTOYHUKAX
uH(pOpMaLINK;

YMEHHE UCTIOI30BATh CPEICTBA HHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOIOTHI;
yMEHHE aHAJIM3UPOBATH, OLICHUBaTh, TIPOBEPSATH HA  JOCTOBEPHOCTH U
0000111aTh HAYYHYIO HHPOPMAIIHIO;

BJIa/ICHHE HAaBBIKAMHM [103HABATENbHON pedIeKCur U IPEe3eHTAIMH PE3yIbTaTOB
COOCTBEHHBIX UCCJETI0BAHUM.

Ilpeomemmnwie pes3ynbmamel. 1IOCIE 3aBEpIICHUS OOYYEHHsS [0 Mporpamme
obyuJaromuecst OyayT 3HATh:

— COCTaB, CBOMCTBa, 00J1aCTH MPUMEHEHHSI Hanbosiee pacpOCTPaHEHHBIX BEIIECTB U
MaTepUajJoB U yMETh MPUMEHATh UX 0 HAa3HAUYEHMIO, COOMI0/asi MpaBuiia 0e30MacHOIO
oOpalleHus ¢ HUMH,

— pOJIb XHMHUYECKHMX D3JEMEHTOB M UX COCAMHEHUH B IKU3HEAEATEIHHOCTH
OpraHu3Ma;

— BayKHEHIIMEe XMMUYECKUE IPEBPAILEHUS, JIEXkKAIle B OCHOBE MeTaboIM3Ma;

— HEKOTOpbIE HEOPraHMYeCKHe U OpPraHWYecKHe BelIeCTBa, INPUMEHSIEMbIE B
ME/IHIINHE.

[Tocne 3aBepieHust 00ydeHus 1o nporpaMmme oOydaromuecst OyayT yMeTh:

— COCTaBJIATh CXEMbl OCHOBHBIX KPYTrOBOPOTOB OMOT'€HHBIX 3JIEMEHTOB B IPHPOJIE,
00OCHOBBIBATh POJIb KAXKIOIO B COXPAaHEHHHM NPUPOIAHOIO PABHOBECHUS, AHAJIW3UPOBATH
NPUYNHBI ¥ TTOCIIEACTBHS €r0 HapyIICHUS;

— MPOBOJUTH XUMHUYECKUH IKCTICPUMEHT 10 OOHAPYKCHHUIO KAaTHOHOB M aHMOHOB B
pacTBopax;

—co0molaTh MpaBujia OE30MACHOCTH TMpHU  OOpalllEeHUH C JeKapCTBEHHBIMU
BEIIECTBAMU M CPEJICTBAMU OBITOBOM XMMHH;

—COCTaBJISITh OTYET O MPOACTAHHOM IKCIIEPUMEHTE;

—MPUMEHSATH BEIIECTBA MO0 HA3HAUYEHUIO;

—pemath 3a7auyd pa3MYHOW CTENEHU CIOXKHOCTH: KaK THUIOBBIE, TaK U
KOMIUICKCHBIC, —pa3BUBaTh COOCTBCHHYIO HHHIIMATHUBY W IO3HABATEIBHYIO aKTUBHOCTH
IPY PELICHUH PA3IUYHBIX BOIIPOCOB U MPOOIEM B XUMUH.

YCJIOBUS PEAJIMBALIMU TPOT'PAMMBI

Mamepuanvno-mexnuueckoe odecneyeHue npopammol
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OpraHu3allMOHHBIE ~ YCIIOBUS,  IIO3BOJSIIOIIME  peaju30BaThb  COAEpKaHUE
JOTIOTHUTENbHON 00pa30BaTeIbHON MPOrpaMMbl « XUMHUSI JIETKO M MPOCTO» MPEANOIararoT
HaJU4Me: - MOMEIICHUS, YKOMIUIEKTOBAHHOTO CTAaHJIAPTHBIM YYE€OHBIM OOOPYIOBAaHUEM H
MeOenpl0 (OoCKa, MapThl, CTYJbS, WIKa(bl, 3JIEKTPOOOECHedeHne, BBITSHKHOW IIKag,
paKkoBHMHA C XOJOJHON BOJONPOBOAHON BOAOW). - HEOOXOAMMBIX JIsi SKCIIEPUMEHTOB
000pyZIOBaHUSI MU PEAKTUBOB. - MYJIbTUMEIUHHOTO 000pYynOBaHUs (KOMIBIOTEP, HOYTOYK,
MPOEKTOP, PIIdIIKAPTHI, IKPaH, CPEJCTBA TEICKOMMYHHUKAIIMK (JIOKAJIbHBIE IIKOJIbHBIE CETH,
BbIXOJ B uHTepHeT). [umakTuueckoe oOecriedeHHe IMpeanoiaraeT Hajludhe TEKCTOB
Pa3HOYPOBHEBBIX 3a/IaHH, TEMATUYECKUX TECTOB IO KaXKIOMY pa3/iesly TEMbI, NHCTPYKLIHM
JUISL  BBIIOJHEHUS TMPAKTUYECKUX padboT, Tabmuubl xXuMuuyeckux snementoB ..
MeneneeBa, TaOIHIBI PACTBOPUMOCTH OCHOBAHUM, KHCIIOT, COJICH.

Y4eOHo-MeTOAMYECKOE 00ecneyeHHe NPOrpaMMbl

Metonuka oOyueHuss MO TMporpaMme «XHMHs JIETKO W TPOCTO» COCTOUT U3
COYETAHUS JEKIIMOHHOTO M3JIOKEHHSI TEOPETUYECKOTO MaTepuaja C HarJISIAHBIM IMMOKa30M
WUTIOCTPUPYIOIIETO MaTepuaia ¥ MPUEMOB pelIeHHs MpakTUueckux 3amad. O0yyaronmecs
3aKPEIUISIIOT MOJYYEHHbIE 3HAHUS IIYTEM CaMOCTOSITEIbHOTO BBIMOJHEHHUS MPaKTUYECKUX
pabot. Jlyisi pa3BUTHS TBOPYECKOTO XMMHUYECKOTO MBIIUICHUS U HAaBBIKOB aHAUTUUYECKOU
JEATeTbHOCTH TEAaror MPOBOIUT CEMHUHAPHI, 3aHATHS MO MPE3CHTAIMd TBOPUYECKUX H
MPAKTHYECKUX PabOT, MO3TOBBIE IITYPMbI, HHTEIUIEKTYaIbHBIE UTPHI.

Hugpopmayuonnoe ovecneuenue

CIIPaBOYHUKH, Yy4eOHBIE TIUIAKaThl, JOMOJHUTENIbHAS JHUTEpaTypa MO XHUMUH,
pa3naToOuYHBI MaTepHual, Mo100pKa KOMITBIOTEPHBIX MPE3CHTALUN U BUJEOMATEPUAIIOB

®OPMbBI ATTECTAIIUU U OLIEHOYHBIE MATEPUAJIBI

@®opMbl NpOBeeHUS] ATTECTAUMM: OINPOC, TECTUPOBAHUE, AHKETUPOBAHHE,
KOHTPOJIBHOE 33JlaHuE, TIeJarornyeckoe HaOIoJeHHE.

Jlist oTCeKUBaHUS PE3YNbTATUBHOCTH 00pa30BaTEIBLHOrO IMpoIlecca Mo MporpaMme
«XUMHUS JIETKO U MIPOCTO» UCIIONB3YIOTCS CIEAYIOIINE BUABI KOHTPOJIS: - IPEABAPUTEIbHBIM
KOHTPOJIb (ITpOBEpKA 3HAHHWM yYalllMXCsl Ha HayaJdbHOM DJTafe€ OCBOCHHS MPOTPAMMBI) —
BXO/JIHO€ TECTUPOBAHUE; - TEKYIIMH KOHTPOJb (B TEUEHHE BCETO CPOKa peanu3aluu
MporpaMMbl); - HUTOTOBBIM KOHTPOJIb (3aKJIIOUHUTENIbHAs MPOBEpPKAa 3HAHUW, YMEHUH,
HAaBBIKOB M0 UTOram peanusanuu [Iporpammer).

®dopMbI aTTECTAIMK: - CAMOCTOSITeNIbHAs paboTa;

- TECTUPOBAHMUE;

- TBOPYECKUE OTYETHI;

- y4acTHE B TBOPYECKUX KOHKYpCax U MPEAMETHON OJUMITUAJIE 110 XUMUU;

- Ipe3eHTalMs U 3alllUTa MPOEKTA.

Texymuii KoHTposb: DopMaMu KOHTPOJISI YCBOGHUS y4yeOHOro MaTepuana
MpOrpaMMBI  SIBJISIFOTCS  OTYEThI 1O MPaKTUYECKUM paboTaMm, TBOpPYECKHUE PaOOTHI,
BBICTYIUUJICHUSI HAa CEMHMHApax, CO3/IaHHe Mpe3eHTauuu no Teme u T. A. OOyuaromuecs
BBITIOJIHSIIOT 33/IaHUSI B MHIUMBUIYaJIbHOM TeMIIE, COTpYAHUYAs C meaarorom. BeinmoaHeHue
MPOEKTOB CO3/]aCT CHUTYAIIUIO, TIO3BOJIIONIYIO PEATM30BaTh TBOPUECKUE CHIIBI, 00SCTICUNTh
BBIPAaOOTKY JIMYHOCTHOTO 3HAHUs, COOCTBEHHOTO MHEHHsSI, CBOETO CTHJIS JCSITEIHHOCTH.
BruiroueHrne oOydarommxcs B pPEalbHYI0 TBOPYECKYIO JACSTEIBHOCTh, MPUBIEKAIOIIYIO
HOBU3HON M HEOOBIYHOCTBIO SIBISIETCS CTUMYJIOM DPa3BUTHS TO3HABATEIHHOTO WHTEpEca.
OIHOBPEMEHHO pPa3BUBAIOTCS  CIIOCOOHOCTH  BBISBIATH MPOOJEMBI H  pa3peliarh
BO3HHUKAWOIINE MpOTHBOpeuns. [l0 OKOHUYAaHMM KaXJIOH TEeMbl TPOBOJIUTCS HTOTOBOE
3aHATUE B BUJE TEMAaTUYECKOrO TecTHpoBaHMs. HrToromas arrecrauus mpeaycMaTpUBaeT
BBITIOJITHCHUE UHANBUYAIHFHOTO TIPOCKTA.
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Cucrema oTcJIe:KUBAHUSL U OLIEHMBAHMS Pe3yJIbTATOB O0y4YeHUs JeTell TaHHOM
nporpamme. [Iporecc oOydeHus npeaycMaTpuBaeT CIEAYIOIINE BUIbI KOHTPOJIS:

Bpems npoBenenus

\ Iless npoBeaeHust

\ DopMbI KOHTPOJIS

Bxo/1HO0#l KOHTPOJIb

B Hauyase yueOHOro roaa

OnpeneneHue ypoBHs
pa3BUTHS AETEU, UX
TBOPUYECKHUX CIIOCOOHOCTEN

Tect

Texkymuii KOHTPOJIb

B Teuyenue Bcero
Y4eOHOro roaa

Ornpezenenne cTeneHu
YCBOEHHMSI 00y4aIOIUMUCS
y4eOHOro Marepuana.
Omnpenenenre roTOBHOCTU
JeTeN K BOCIIPUATHIO HOBOTO
Marepuana. [loBeienune
OTBETCTBEHHOCTH U
3aWHTEPECOBAHHOCTH JICTEH B
oOyuenuu. [Tonbop Hanbomnee
3¢ PeKTUBHBIX METOAOB U
CpEICTB 00YYEHHUSI.

npakTH4eckas padoTa;
coOeceJIoBaHuE;
BUKTOPHHA, 3a4€T I10
3aJauam

HNTorosnlii KOHTPOJIb

B koHue yyeoHOrO roga
10 OKOHYAHUH 00yYeHM sl
1o NmporpamMmme

Onpenenenne n3MEHEHUs
YPOBHS Pa3BUTHS JIETEH, HX
TBOPYECKHUX CIIOCOOHOCTEH.
OmnpenencHue pe3yabTaToB
oOyudenus. OpueHTUPOBaHUE
y4Yaluxcs Ha JanbHeiee (B
TOM YHCJIE CAMOCTOSITEIILHOE)
oOyuenue. [lomyuenue
CBEJICHUM ISl
COBEPIIICHCTBOBAHUS
001eo6pa3oBaTeILHOMN
IPOrPaMMBbI 1 METOJIOB
o0y4eHusl.

3ammTa NpoeKTHO-
HACCIEeI0BaTEIbCKOMN
paboThI

METOINYECKOE OBECIIEYHEHUE
OCOOEHHOCTBIO OpraHMU3allud  00pa30BaTEIBLHOIO

obyueHwue.

mpomecca ABJIACTCA OYHOC

OcHOBHBIMH (opMamMH pabOThl HA 3aHATUU SABISIOTCS KOJUIEKTHBHBIE OOCYXICHUS,
JUCKYCCUH, DKCKYPCUH, MpaKTHYECKue padoThl, HCCleloBaHWe, HaOmoneHue, padora c

HAY4YHOU JIMTEPATYPOU.

OCHOBHBIE METOIbI OPTAHU3AINH YIEOHO-BOCTTUTATEIHFHOTO TIpolLiecca:
CrnoBecHbII METOJT - pacckas, Oecea, 00CyX ICHHE;
MeTton HarnsTHOCTH - HATJISAHBIE TOCOOUs, (POTO- M BUIEOMATEPUAIIBI.
[IpakTuueckuii MeTo — HaOIIOICHHUE, TPAKTHYECKHE PAOOTHI, IKCKYPCUUH.
OOBSACHUTENBHO-UJLTFOCTPATUBHBIN - COOOIICHUE TOTOBOM HH(OPMAIIUH.
YacTUYHO-TTIOMCKOBBINA METO/T - BHITIOJTHEHHUE MPAKTUIECKUX PabOT.
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B mpouecce oO0yueHuss MpeaycMaTpUBAIOTCS TEOPETUYECKHUE U MPaKTUYECKUe
3aHATHs. TeopeTuyeckas 4acTh OOBIYHO 3aHUMAET He Oojiee 45 MUHYT OT 3aHSATHUS U YacTO
UJET NMapaJjIeIbHO C BBIIOJIHEHUEM MPAKTUYECKOTO 33/IaHUsI.

Cmpykmypa 3auamuil coCmoum u3 HecKoJabKUx 3manoe:

1. Opranuzanus Hauasa 3aHATUs (aKTyaJld3aius 3HaHUH)

2. [TocTanoBKa 11eJ11 1 3a]1a4 3aHATUS (MOTHUBALIHS)

3. Teopetuueckas 4acTh (03HAKOMIIEHHE C HOBBIM MAaTEPUAJIOM)
4. IlpakTrueckas 4acTh (IIEPBUYHOE 3aKPETJIEHNE HABBIKOB)

5. IIpoBepka neEpBUYHOTO YCBOCHUS 3HAHUM

6. Pedexcus

7. PekoMeHanuu AJisi CaMOCTOSATENbHONU pabOTHI.

Ha 3aHATHAX NpUMEHSAIOTCS AUJIAKTHYECKUE MaTepHallbl:

TUAAKTHYECKUE TOCOoOMs (KapTOYKH, pa3/laTOYHbIA MaTepual, BOMPOCHI sl YCTHOTO H
MUCBMEHHOTO OIPOca, MPaKTUYECKUE 3aJaHus );

BUJIE03AMKCH, BUIEO YPOKU;

Ipe3eHTal1H.
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