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IMosicHuTeIbHAS 3aNIMCKA
HanpaBieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHAs
VYposens ocBoenust IIporpammel: 6a30BbIit

AKTYAJIBHOCTH H 0COOCHHOCTH NPOIPAMMBI:

Cucrema oOmiero o0Opa3oBaHHsS HE BCerja MOXET 00ecneduTbh OO0y4arolmuxcs TaKUM
ypOBHEM 00pa30BaHMs, KOTOPHIM OyaeT AOCTaTo4eH sl peaiM3allid HMX CIOCOOHOCTEH B
BEIOpaHHOU cdepe nesTenbHOCTH. [IporpaMMa BHEYPOUHOH NEATENHHOCTH «XUMHUS B OBITY»
(manee — IlporpaMma) HampaBlieHa Ha pa3BUTHE U POPMHUPOBAHUE y 00yUYAIOIINXCS IEJIOCTHOT O
MPEICTaBICHUS] 00 OKPYXKAIOIIUX BEHICCTBAX HA OCHOBE MOJYYCHHBIX XMMHUYECKUX 3HAHUU. B
xone peanusanuu [IporpamMmel, oOydarommecss COBEPIICHCTBYIOT CBOM YMEHHS W HAaBBIKU B
PEIICHUH TPAKTUYECKUX 3a/1a4, YTO CIOCOOCTBYET Pa3BUTHIO Y HUX JIOTHYECKOT'0, WHKEHEPHO-
TEXHHUYECKOTO W HKOJOTHYECKOTro MbluieHus. Ha mnpumepe Xumum, ydammecs MOJYy4arOT
NpeICTaBICHUsT O  METOoAax  IO3HAHUsA,  XapaKTepHbIX  JUIsI  €CTeCTBEHHBIX  HAayK
(9KCTIEPUMEHTAIILHOM U TEOPETUYECKOM )

[Ipenycmorpennas IIporpammoii  peanu3anuss MEXKIOPEAMETHBIX  CBSI3€d  MO3BOJIAT
00yYaIOUIMMCSl OCYUIECTBUTh MHTETPALIMI0 UMEIOIIUXCS MPEICTaBICHUN B LIETOCTHYIO KapTHHY
MUpa, a MPAKTUYECKHE 3aHATHS M NPOEKTHAs AESATENbHOCTh COBEpPLICHCTBOBATH YMEHHUS H
HaBBIKM, HEOOXOAMMBIEC [JI1 TPOBEICHUS WCCIECAOBAHUS, COMOCTAaBICHHUS (DAaKTOB, aHaIN3a
MOJTyYEHHBIX PE3yNbTaTOB, pabOThI ¢ MPUOOPAMU U PEAKTUBAMH.

Brnagenune 3HaHUSIMH O XUMHUYECKHUX BEHIECTBAX MOTYT 00ECIEeUUTh TPAMOTHOE OTHOIIECHUE
K MPUPOJE U K COOCTBEHHOMY 310pOBBI0 0€3 HaHeceHus yuiepOa. [loaToMmy 3HaHHE BO3MOKHBIX
MOCJIEICTBUNA BO3JEHCTBUS Pa3IMYHOI0 poja XMMUYECKUX COCJMHEHUN Ha OpPraHu3M yeoBeKa
CTAaHOBUTCS HEOOXOAMMBIM HE TOJIBKO JIJIsi BpA4ei, HO M JIJIs KaKI0TO YEeJIOBEKa.

3HaHUs, MOIy4YaeMble B IIKOJIE IO XMMHH, BO3MOXHO U HEOOXOIUMO I'paMOTHO IPUMEHSTh
U B TOBCEIHEBHOW >XM3HU. [l03HaBasi OCHOBOIOJATAIONIME 3aKOHBI XUMHUH, OOYYarOIIHECS
3HAKOMSITCSl C COCTAaBOM M CBOMCTBAMH PA3JIMYHBIX XUMHUYECKHX BEIIECTB, KAaK €CTECTBECHHBIM
0o0pa3oM TPHUCYTCTBYIOIIME B UYEIOBEYECKOM OpraHu3Me, TaK M TIpPHU HE3aBHCHMOM BHEIIHEM
BozneiicTBuM. IIIKONBHUKM y3HAIOT, KaKk MMEHHO O3TH BEIIECTBAa BIMSIOT Ha MPOLECCH
JKU3HENIEATEIbHOCTH OpraHu3Ma M Ha caMy JKH3Hb YeJOBeKa - 4YTO IOJIE3HO M B KaKHX
KOJIMYECTBAX, @ YTO MOXKET OKa3bIBaTh OTPULIATEIHLHOE BIHUSHUE.

[Tporpamma «XuMus B OBITY» 3HAKOMHUT OOYYAIONIMXCS ¢ KOMILUICKCHBIMH TpOOJIeMaMu 1
3alayaMu, TPEOYIOIMMU CHUHTE3a 3HAHHWK O psiiay npeamMeToB ((hu3uka, OWOIOTHS, SKOJOTHUS
sreorpadusi, HICTOPUS).

JKOJIOTHYeCKHe 32JaYM: aHAIN3 U3MEHEHUI B OKPY’KaloLIed cpele u OpraHu3anus CBOEro
BIIMSIHUS HAa CUTYalnio, GOpMUPOBaHHUE OEPEKHOr0 OTHOIICHUS K IPHPOJIE.

duznueckue 3aqavyu: u3yueHUe (U3HUECKUX CBOWCTB BEHIECTB, (U3UUYECKHE METOMbI
aHaJM3a BEUIECTBA.

HcTopuueckne 3aqa4u: MCTOPHUECKUE CBECHUS O BIMSIHUM XUMHH HA KU3Hb YEJIOBEKA.
Buosoruveckue 3a1aum: n3y4eHNE XUMAYECKOT'O COCTaBa 0ObEKTOB JKUBOM MPUPOIBI.

HNudopmatnka mnouck uHpopmanuu B IHTepHETE, co3aanne U opopMIIeHHE MTpe3eHTaIHi,
paboTa B TEKCTOBBIX M TAOJIMYHBIX PEAAKTOPAX.

Conepxanue IIporpaMMbl 3HAKOMUT OOYYalOUIMXCS C XapaKTEPUCTUKON BEIIECTB,
OKpPYKalOIIUX Hac B OBITY: BOJa, MOBapEeHHAsl COJIb, MMUINEBAst COJA, C BEIIECTBAMH, U3 KOTOPBIX
CENaHbl TOCYy/Na, CIUYKH, KapaHjaamud, Oymara, CTPOHMTENbHBIE MaTepUalibl, aBTOMOOWMIIbHAS
TEeXHHKA, JIEKapCTBa U T. II.

Takue tembl kak: «Bogay, «IloBaperHas conby», «Cnuukuy, «bymara» garT BO3MOKHOCTb
aKTyaJM3aldUd HKOJIOTMYECKUX 3HaHMM oOywatomuxcs. [IpakThueckue 3aHATHS CHOCOOCTBYIOT
(OPMUPOBAHUIO CIICIIMATBHBIX YMEHHUI U HABBIKOB pa0OTHI C BEIECTBAMH U 000PY/TIOBAHHEM.

[IpoekTHble paboOTHI, TEMaTHKa KOTOPBIX mpuBoautrca B I[Iporpamme, mo3BOJAT
chopMUpPOBaTh y 00YJAOMINXCS YMEHHUE CAMOCTOSITENIHHO MPHOOPETaTh M MPUMEHSITh 3HAHUS, a
TaK)K€ Pa3BUBAIOT UX TBOPUECKHE CIIOCOOHOCTH.



AxtyanbHOCTh [IporpaMmbl 00yciioBiieHa TeM, YTO B Yy4eOHOM IUIaHE IO IpeIMETy
«XuMusS» OTBEIEHO Beero 2 yaca B Hememo B 8 1 9 kimaccax m 1 wac B 10 m 11 xmaccax, 9To jaert
BO3MOXKHOCTb C()OPMUPOBATh y OOYUYaIOUIUXCSI TOMBKO 0a30Bble 3HAHUS MO MpeAMETy. B Toxe
BpeMsi Bo3pacT 15-17 ner sBhsieTcs BaXKHBIM i TPO(ECcCHOHAIBHOTO CaMOOMIPEeICHHU I
oOyyaronxca. Bo3MoXHO, YTO NPOCHYBIIMICS MHTEpEC K XUMHH MOXET BIHUATH HAa BBIOOD
Oynyie mpodeccu.

Ilenaroruyeckas nesecoo0pasHOCTb NPOrPaAMMBbI:

[Temaroruveckast menecooOpasHocts [IporpaMMbl 3akitoyaeTcss B TOM, YTO B ITPOIECCE
o0yueHusl CO3JAI0TCA yCIoBHs K (POPMHUPOBAHHUIO Yy O0y4YaOIIMXCs [ETOCTHOW KapTHHBI MHpa,
BOCMIUTAHUIO JIIOJIEH TBOPYECKMX M KOHCTPYKTUBHO MBICISIIIMX, TOTOBBIX K PEHICHUIO
HECTaHJAPTHBIX J>KU3HEHHBIX 3anad. Ha 3anstusx mo Ilporpamme QopmMupyroTcs yMeHUs
Oe3omacHoro oOpalleHHs C BELIECTBAMH, HCIOJIb3YEMbIMHM B TIOBCEAHEBHOW KH3HH,
3aKJIAJBIBAIOTCS HOPMBI 3JOPOBOTO 00pa3a KM3HU. 3HAKOMCTBO OOYYAIOMIMXCS ¢ XHMHYECKUMU
BEIIECTBAMHU, M3 KOTOPBIX COCTOMT OKPYKAIOIIUl MHp, MO3BOJSIET PACKPHITh BaKHEHIINE
B3aMMOCBSI3U YEJIOBEKA U PA3JTUYHBIX BEUIECTB B CpPell€ €ro OOMTaHUsI.

Ot1anuntesibHble 0cobeHHocTH [Iporpammel.

[Iporpamma wuMeeT NPHUKIAJAHYIO HAMpPaBIEHHOCTh W CIYXHUT JJs YIOBJIETBOPEHUS
WHANBUAYATBHOTO MHTEpeca O0yYaromuXCs K M3yYEHUIO U MPUMEHEHUIO 3HAaHWU MO XUMHUU B
noBceqHeBHOM ku3HU. B Ilporpamme craButcs 3agadya HEOOXOIAMMOCTH 00€CHEYHTh
XMMHMUYECKYI0 TPaMOTHOCTb B HAIpaBJIEHUU COXpPaHEHHUS 3/I0pOBbs, KaK 3aj0ra YCHEUIHOCTH
YeJIOBEKa B KU3HU; JA€TCS TOHATHE O JIEKapCTBEHHBIX BELIECTBAX U MEXAHMU3MAaX UX ACHCTBUS HA
opranu3m uenoseka. Coxepxanue Ilporpammbl omnpenensercs ¢ Y4€TOM BO3PACTHBIX
0COOEHHOCTEH 00yUYarIIMXCS U UX HHTEPECOB B 00J1aCTH MO3HAHUS MUPa, K caMOMy ce0e, KU3HH
B EJIOM, a TaK¥Ke C y4eToM TICHXOJIOTO-
[eIarOrH4eCcKUX 3aKOHOMEpHOCTEeH 00ydeHus 1 GOpMUPOBAHUS €CTECTBEHHOHAYUYHBIX 3HAHUM U
BUJOB TO3HABaTeNbHOM aesrenbHOCTH. (Ocoboe BHUMaHHE yrAensercs (HOPMUPOBAHUIO
HKOJIOTUYECKUX 3HAHUN 0OyJarOIIUXCsl.

Heas u 3ana4n IIporpammel

Heab: ¢opmupoBanue y oOydaromuXcsi INIYOOKOTO M YCTOMYMBOIO HMHTEpeca K MHPY
BEIIECTB U XMMUUYECKHUX TMPEBpaIeHUH, TPHOOpPETEHUE HEOOXOMMMBIX MTPAKTUYECKUX YMEHUN U
HAaBBIKOB MTPOBEICHUS IKCIIEPUMEHTOB.

3agaum:

e Ooyuarwoumue:

® pacuMpeHue Kpyrozopa ooydarommxces ;

® T[IOBBIIICHHE UX MHTEpeca K XMMHUH U Pa3BUTHE BHYTPEHHEH MOTHUBALIMU YUEHHS
yepe3 (opMUpOBaHME TPEACTABIEHHH O COCTaBE M CBOICTBaX XHMHUYECKUX BEUIECTB U
MaTepHalioB, OKPYKAIOIIMX YEJIOBEKa B MTOBCEIHEBHOM )KU3HU U MEIUIINHE;

® pacumipeHue M yriyojgeHue 3HaHUN OO0yYarommXcsi O pPOIU XUMHUYECKUX
AIIEMEHTOB U UX COCAMHEHUU B JKU3HEIEATENbHOCTH OpraHM3Ma, O BXKHEHIIMX XUMHUYECKHX
MIPEBPALICHUSX, JIEKALIMX B OCHOBE METa0OJU3Ma, O MPUMEHEHUU B MEIUIIMHE HEKOTOPBIX
HEOPraHWYeCKNX U OPraHUYECKUX BEIECTB; -

e pacuMpeHue M yriayOsieHue 3HaHui oO0y4yarolluXcs MO OBJIAJEHHI0 OCHOBAaMU
METOJI0OB TIO3HAHMS, XapaKTEPHbIX JJIsI €CTECTBEHHbIX HaykK (HaOiloJeHue, CpaBHEHHUE,
SKCIIEPUMEHT, U3MEPEHHUE);

® TIOJArOTOBKa OOYyYalOLMXCs, OPUEHTHPOBAHHBIX Ha XHUMHUYECKUH Mpoduib
00y4yeHus, K yCBOGHHUIO MaTepHraa MOBBIIIEHHOI'0 YPOBHSI CJIOXKHOCTHU 110 XUMUHU.

e PazpuBarommue:
e (opMupOBaHHE CHENHUAIBLHBIX YMEHUN M HAaBBHIKOB pabOThI C XUMHUYECKUMU
BCIICCTBAMHU U MaTepI/IaHaMI/I B 6B1Ty " UCITOJIB30BaHUA HOJ'Iy‘IeHHI)IX 3HaHHﬁ Ha HpaKTI/IKe; -

® Dpa3BUTHE TBOPYECKHX CIOCOOHOCTEH M YMEHHMH yYaluXcsi CaMOCTOSTEIbHO
npuoOpeTaTh U NIPUMEHATH 3HAHMSI HAa IPAKTHKE.



e BocniurareabHble:
® BOCIHUTAaHUE OHKOJOTMYECKOH TpPaMOTHOCTH M XHUMHUYECKOW KYyIbTYphl MpH
OOpalIeHWH C BEIIECTBAMU .- BOCIHUTAHHWE OMOIMOHAIBGHO- LEHHOCTHOTO OTHONICHHS K
OKPYKalIIeMy MHDY;
® OpHUCHTAIMSA Ha BEIOOP XUMHUKO-OHOJIOTrHYECKOT0 POodHIs.
AZlpecar mporpamMmbi:

[Tporpamma akTtyanpHa ans oOydarommxcs 8-9 kmaccoB (14-16 mer). Ha oOydenue mo
[IporpaMMe TPHHUMAIOTCS BCE JKENAIONIME, HUMelomuMe 0a3oBble 3HAHHMS 10 XUMHH H HE
UMEIOIINE TPOTUBOMOKA3aHUH 110 30POBBIO.

@opMbI M peKUM 3aHATHI.
dopMBbI OpraHu3anuy y4eOHOT 0 3aHITHS:

® JICKIIMOHHO-CEMHHAPCKOE 3aHSITHE,

® TIPaKTHYECKOE 3aHATHE,

e Oecena;

® KOH(EpEeHITHS,

e Urpa.

®opmbl oOpranuzan 00pa3zoBaTENFHOr0 Mpolecca: IPynnoBas, UHIUBUyalbHAas.

ConepxaHne TPOrpaMMBI  TIPEAIIONIaTaeT  pa3HOOOpa3HBbIE  BHIBI  JICATEIHLHOCTH
oOyuaronmxcs: 6ecesbl, AUCKYCCUH, IPAKTUYECKUE U JJabopaTOpHbIE pabOThI, CAMOCTOSITEIIbHBIE
MPOEKTHBIE PabOTHI C UCIIONIB30BAHUEM PA3IMYHBIX HICTOYHUKOB HH(OpMALIHH.

o I'pynmoBas (Gecema 3BpHCTHYECKAs, 3allMTa IMPOCKTOB, JIAOOPATOPHOE 3aHATHE,
JeKIUs, OJMMIIMANA, OTKPBITOE 3aHSITHE, MPAKTHYECKOE 3aHATHE, MPE3CHTAIMS,
CEeMUHAp).

o MunuBunyanpHas (HaOmogeHWe, OTpabOTKAa HABBIKOB pEIIEHUS MPAKTUYECKUX
3ajay).

o JlexumonHo-cemuHapckass (opMa TpOBEACHHS YUEOHBIX 3aHSATHH MO3BOJSET
paCIIUPUTh U YTIIyOUTh 3HAHUS O XUMHUYCCKUX BEIIECTBAX, MPUMEHIEMBIX B OBITY,
CTPOUTENLCTBE, MeAUIMHE U T.[. CeMHHApBl CIOCOOCTBYIOT TOBBINICHUIO YPOBHS
CaMOCTOSITETFHOCTH OOYYalOIIMXCS B YCBOCHHH MaTepuasia W IpH padore ¢
JIOTIOJTHUTEIIBHBIMM UCTOYHUKAMH HH()OPMAIIUH.

o IlpakTudeckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CIICIUATBHBIX YMEHHHA U
HABBIKOB pabOThl C XMUMHUYECKUMH BeIlecTBaMU U obopymoBanueMm. Co3naHue
MPOEKTHBIX pPadOT MO OTACHbHBIM TEMaM MpPOrpaMMbl TO3BOJIIIOT Pa3BUTH
TBOpPYECKHE  CHOCOOHOCTH,  chOpMHPOBAaTH Yy  OOydYalOIIUXCS  YMEHHUS
CaMOCTOSITENIbHO MPUOOpeTaTh 3HAHUSI.

WuTerpanus: nporpaMma yriayoJsseT 3HaHUS MO OMOJIOTUU, XUMHH, SKOJIOTHUHU, MEIUIIUHBL,
MICUXOJIOTUU. VITOroM yCBOEHUS TPOTpaMMBI SIBIISIETCS 3aUTa TPOEKTA.

Pexxum 3anstuit: 1 pa3 B Hegemto no 1 4.
Cpok peaan3anuu NporpaMmsli:

Cpox peamuzanuu mporpammbl 1 Tom. OOmiee KOJIMYECTBO y4YE€OHBIX 4YacoB,
3aIIaHUPOBAHHBIX HA BECh MepuoJl o0ydeHus: 34 Jaca.

IInanupyemble pe3yabTaThl 0CBOEHHS MPOrPAMMBI.
Oo0pa3oBare/ibHbIE Pe3yJabTATHI:
[Tocne 3aBepiieHust 00ydeHus 1Mo mporpaMme odydaromuecs OyayT 3HATh!

®COCTaB, CBOWCTBa, OOJACTH NIpUMEHEHUs Haubolee paclpoCTpaHEHHBIX BELIECTB U
MaTepHalloB U yMEeThb MPUMEHATh HUX IO Ha3HAueHHUIo, coOJrofasl mpaBmia 0e30MacHOro
oOpaleHus: ¢ HUIMH;

® POJIb XUMHUYCCKUX 3JICMCHTOB U UX COC,Z[I/IHGHI/If/'I B JKU3HCACATCIIBHOCTH OPraHnu3Ma,

® BAKHEHUIINE XUMHYCCKIE NpeBpaliCHusd, JICKAIHUC B OCHOBC MeTa6OJII/I3Ma;



® HEKOTOpble HEOPraHWYECKHEe W OpPraHUYecKHe BEILIECTBA, NPUMEHsSEMble B MEIUIIMHE.
Ilocne 3aBepiieHust 00y4yeHus 1o mporpaMMe odyuaromuecs OyayT yMeThb:

® COCTaBJISITh CXEMbl OCHOBHBIX KpPYrOBOPOTOB OHOIE€HHBIX OJIEMEHTOB B IPHUPOJE,
00OCHOBBIBaTh POJIb KaXJOr0 B COXPaHEHWHM HPUPOAHOTO PABHOBECHS, aHAIU3UPOBAThH
IIPUYUHBI U MIOCIIECTBUS €r0 HapyLICHHUS;
® MPOBOJUTH XUMHUYECKUH OHKCHEPUMEHT IO OOHApY)KEHHI0O KAaTHOHOB W AHUOHOB B
pacTBOpax;
-co0r01aTh TpaBUiIa 0€30MaCHOCTH MPH OOPAILIEHUHU C JIEKAPCTBEHHBIMU BELIECTBAMH U
cpencTBaMu OBITOBOM XUMHUH:
-COCTABJIATH OTUET O IMPOAEIAHHOM IKCIIEPUMEHTE,
-[IPUMEHSITH BEIIECTBA 110 HA3HAYEHHUIO,
-pemaTh 3aja4uy pa3IMyHON CTEMEHH CI0KHOCTU: KaK THIOBbIE, TaK U KOMILJIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHHUIIMATHBY M TO3HABATENbHYIO AKTHBHOCTb IPHU PEIICHUU
Pa3IUYHBIX BOIIPOCOB U MPOOJIEM B XUMUHU.
[l MOHUTOPHHTA PE3yJbTaTUBHOCTU 00pa30BaTEIbHOIO Mpoliecca M0 IporpaMMe « XUMHUS
B OBITY» UCIIOJIB3YIOTCS CIIEAYIOIINE BHABI KOHTPOJIA:
® Ipe/IBAPUTENbHBIH KOHTPOJIb (IpOBEpKa 3HAHMN y4yallMXCs HAa HA4YaJbHOM JTare
OCBOCHHUS IIPOrpaMMbl) — BXOJHOE TECTUPOBAHHUE;
® TEKYILUI KOHTPOJIb (B TEUEHUE BCETO CPOKa peaan3aliiy porpamMmbl )s
® UTOTOBBII KOHTPOJIb (3aK/IIOUUTENIbHAS IPOBEpKa 3HAHUN, YMEHUil, HaBBIKOB 110 UTOraM
peasiu3alyy IporpaMMel).

Conep:xanue mporpamMmbl
VY4ueOHbI (TeMaTH4YeCcKuil) MiaH

’ Hazpanue pasaciia KomnuecTBo gacoB ‘ <D0pMa




Beero | Teopust | mpakTHKa | aTTeCTallMH/KOHTPOJIS
BBoxHbIe 3aHgATHA. 3 1 2
1 Hcropus B3aMMOOTHOILIEHU I 2 1 1 Bxonnoe tectupoBanue
YenoBeKa M MPUPOIbI
2 CaoiicTBa BelIeCTB 2 1 1 TECTUPOBaHUE/ OTUYET 11O
MPaKTHYECKON
pabote
3 [Touemy wu Kkak mpoTeKaroT | 2 1 1 TECTHUPOBaHUE/ OTYET IO
XUMHUYECKUE PAKITHH MIPAKTHYECKOM
paboTe
4 Bona 2 1 1 TECTHPOBAHKE/ OTYET 11O
MPAKTAYECKOU
paboTe
5 YucTele BelecTsa u 2 1 1 TECTUPOBaHUE/ OTYET 110
CMECH B KU3HU YeJIOBeKa MIPAKTHYECKOM
pabote
[ToBapeHHas coJib U caxap 4 2 2 TECTUPOBaHUE/ OTUET 1O
6 XUMHUSA TUIIHA MPaKTUUECKON
pabote
7 Cnnuku. bymara. 4 2 2 TECTUPOBaHUE/ OTYET IO
XUMHUS U CTPOUTEIHCTBO. MPAaKTAYECKOU
pabore
8 XUMUSA U MEIULIMHA 2 1 1 TECTUPOBaHUE/ OTYET
M0 MIPAKTUYECKOMN
pabote
9 XUMHS ¥ YUCTOTA B JIOME. 4 2 2 TECTUPOBAHUE/ OTYET MO
XUMHUS U KOCMETHYECKUE NIPAKTUYECKON
CpeACTBa. pa6ore
10 | Xumus u miaHeTa 3emirs 2 1 1 TECTHPOBaHUE/ OTYET 11O
MPAaKTAYECKOU
pabote
11 | HayuyHowuccienoBaTeabCKas 5 2 3 3ammra npoexTa
MPOEKTHAs eI TEIbHOCTh
34 16 18

Conepxanue IIporpaMmer

BBeaenue

OO6mue npaBuna paboThl B XUMUYECKOW abopaTopuu. TexHuka 0€30MacHOCTH IMPH

paboTe B xuMuyeckoil nabopatopun. Oka3aHue MepBO MOMOIIM MPH HECUYACTHBIX CIydasX.
[IpaBuna paOoOThl € KUCIIOTaMH, LIeJOYaMH, JETY4YUMHU BellectBamMu. HarpeBaTenbHbie
npubopsl U MpaBuia paboThl ¢ HUMHU. XUMHUYECKas Mocyna o0IIero Ha3HadeHHus. MbIThe U
CYILIKa XUMHAYECKON IOCY/IbI.

Poms XxuMuu B KM3HU UYeNOBEKa W Pa3BUTUHU ueioBedecTBa. O030p BaKHEHIINX

IIpakTHuka:

KJIACCOB COCIMHEHMM, HCIOIb3YEMBIX YEIOBEKOM. XHUMHUs -TBOPEHHME MPUPOABI U PYK
yesroBeKka. XUMHS BOKPYT HaCc. XMMUYECKUE BEIECTBA B [IOBCEIHEBHOM JKU3HU YEIIOBEKA.




[Tpuempl oOpalieHuss ¢ HarpeBaTeNbHBIMU NpUOOpaMM (COUPTOBKA, IUIMTKA, BOJsSHAs
0aHsl) 1 XMMUYECKON MOCY10M 00IIero Ha3HAuEHUSI.

CocraBieHue TabaMl, OTPAKAIOMIMX KJIACCU(PUKALMIO BELIECTB, H3TOTOBJIECHUE
ITUKETOK HEOPraHWYECKUX BEUIECTB, COCTABICHUE CIMCKA PEAKTUBOB, HECOBMECTUMBIX MJIs
XpareHus.

Tema 1. Mcropust B3aMMOOTHOILIEHNH YEJI0BEKa U IIPUPOJIBI

Hcrounuku »Hepruu (McyepriaeMble M Heucdepraemble). «IKOJIOTHUECKUN PIOK3aK».
HeobxoaumocTs OepexHOr0 OTHOLICHHUS K OKpYKaromlei cpere. YemoBek u npupoja B 1ajIeKoM
MPOILIJIOM: IIpUCBauBarollee XO034icTBO. JlpeBHHE ItOAU. BiMsHME NPUPOAHBIX YCIOBHUM Ha
paccesieHNEe U 3aHATHS IPEBHUX JIFOEH.

OcHOBHBIE 3aHATHA JPEBHUX JOJEW: coOuparenscTBO W oxoTa. llpucBauBaromiee
x03511cTBO. JIOKanbHBIN XapakTep BIUSHUS AEITEIbHOCTH JPEBHUX COOMpATenei U OXOTHUKOB Ha
IIPUPOAY.

Ilepexon dYenoBeka K TNpOU3BOASLIEMY XO3siicTBY. Ilpoum3Boasimiee XO35HCTBO.
Bo3HHMKHOBEHUE 3eMiieieNns U CKOTOBOACTBA. Bo3nelicTBre Ha TPUPOAY APEBHUX 3EMIICIEIIBLIEB
U ckoTOBOJ10B. CTUXMITHOE TpUpoAoNoab30BaHue. OnycTeiHuBaHuE. [ MOenb HMBUIM3AIMHA.

Ot konecHuubl 10 camoisiera. M3MeHeHne XapakTepa IPUPOIONOJb30BAaHUSA B IIPOLECCE
Pa3BUTHUS YEIOBEUECKOr0 00IIeCTBA

Yenosek u npupona B HacrosuieMm. [IpsMoe m KOCBEHHOE BO3JIEHCTBUE X031 CTBEHHOU
JIeTEeIbHOCTH 4YeJOBEeKa Ha mnpupony. HMuTpomykuusa. Heucuepmaemble u ucuepnaemble
UCTOYHUKU 3Hepruu. McTOuHMKM 3Hepruu (McuepnaeMble U Hencueprnaemsle). «IKOIOrHUeCcKuil
prok3ak». HeoOxoauMocTs OepeXHOr0 OTHOILEHHMsS K OKpyXkaroleidl cpene. AJbTepHaTUBHBIE
VCTOYHHKH SHEPIUH.

IIprinBHBIE 3EKTPOCTAaHIIMK. DHEPrus BeTpa. I'eoTepmanibHast 3Heprus. buosHepreruka.

[IpakTrueckue 3ananus

Monemupyem BeTpssHOU J{BUTATENb.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

IIpeBpaleHue pasHbIX BUJOB DHEPTUU APYT B Ipyra.

HarpeBaem I0-Pa3sHOMY (mepenaua TEMJI0BOU SHEPruu H3JIy4EHHEM,
TEMJIONPOBOIHOCTHIO, KOHBEKITHEH).

Tema 2. CpoiicTBa BEIIECTB.

Xumnueckue U (pu3nuecKue cBOMCTBa BellecTB. YucTele BemecTBa U cMecu. OCHOBHBIE
IPUEMBI C TBEPABIMHU, KMJIKMMHM M razoo0Opa3HbIMH BeliectBamu. JlaGopaTopHble CIIOCOOBI
IIOJydeHHs] HeopraHudeckux BemecTB. Ilpomecc pacTBopeHus BemecTB. PacTBopsl M uX
IIPUTOTOBJICHUE.

[IpakTrueckue 3a1aHus

[Tony4eHune yriekucioro rasa, KUciaopozia B 1abopaTopuu.

[Mony4yenue cynbaTta menu u3 Mmenu, cepedpa u3 HUTpaTa cepedpa u T.1

Tema 3. [louemy 1 Kak IpOTEKaIOT XMMUYECKUE PEAKLIUH.

MHoroo6pasue U 3aKOHOMEPHOCTH IPOTEKaHUs XUMHUYecKuX peakuuil. Kinaccudukarnms
XUMHYECKUX peaKUnii. 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peakluii. BHemHne npusHaku
IIPOTEKAHUS XUMHUYECKUX peakuuid. XHMHYECKHE YpaBHEHUsA. 3aKOH COXPAaHEHHsS MaccChl
BelIeCTBA. XMMHUUYECKHE PEAKIIMH B )KUBBIX OpPraHU3Max.

[IpakTrueckue 3ananus

CocrapiieHU € YpaBHEHHUI peaklUil O LIENOYKE MPEBPAILICHUH.

OmnbIThl «3Mes U3 caxapHoU nmyapeD», «B3anuMoaeiicTBue METaIIOB € COJISTHOW KUCTIOTONY,
«3Mes U3 TJIIOKOHATa KaJbLHsI».

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUM.

Tema 4. Boga.

Bona B macmtabe mianetsl. Kpyrosopor Bozsl. [IpupoaHas Boga u e€ mpecHoil BoAbl Ha
rranere. [IpecHass Boma W ee 3amachl. DKOJOTHMYECKHE NpoOJieMbl 4YUCTOW BOAbl. Boma B



opranusme uenoBeka. Bozma B memuiuHe u (apmakosoruu. AHOMaauM (U3UYECKUX CBOICTB
PactBopsiromias cnocodHocTh BosibI. [IpoGaeMbl MUTHEBON BOJIBI.

IIpakTHuka:

AHanu3 BOJbl U3 NPUPOAHBIX UCTOUHUKOB.

PactBopsitomiee Jlelicteue BOIbI.

Ouucrtka BOJIbI.

OrnpenesieHne KeCTKOCTH BOJBI U €€ YCTPAaHEHUE.

MHoro Mu BOJIbI OBOIIax U GppykTax?

Tema 5. Huctble BENIeCTBAa U CMECH B JKU3HU YEJIOBEKA

UucTtele BemectBa JuctuiumpoBanHas Boaa, Kucnopon. Cepedpo, Bogopon, Cunen u
np. Uctunneie pactBopel. Cmecu Mopckast Boga. I'panut. Crans. PacTtBop xytopuaa HaTtpus aiis
uHbpekunid. YyryH. Bozayx. basaner. Crekno. OMynbcust «Maciio B Bojae». PasHoBuAgHOCTH
cMmecel, o0JaCTH WX HCHOJIb30BaHUS B TOBCEAHEBHOM JKM3HU ueloBeKa. [ OoMOreHHbIE H
rereporeHHbie cmecu. Cmecu B (apmakosioruu. [Ipumepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX
cmeceit. OmHOpOAHBIE M HEOJHOPOAHBIE cMecH B ObITy. CBoOlicTBa cMeceit. Pa3znenenue cmecei.

Beigenenre BemiecTB M3 HEOMHOPOIHOH cMmecH, 0OOpa3oBaHHOW pAacTBOPUMBIMU U
HEpacTBOPUMBIMHM B BoOJ€ BellecTBaMu. OTcranBaHue: BpleneHue BELIECTB U3 HEOIHOPOJHOM
cMecu, 00pa3oBaHHOW HEPACTBOPUMBIMU B BOJE BEIIECTBAMU C Pa3MYHON IUIOTHOCTHIO. B
JEUTENbHON BOpOHKE. JIMCTWILIALMS, BbIIapuBaHue, LEHTpU(yrupoBaHue, xpomaTtorpadus
-KpUCTAJIM3alMs U BO3roHKa. [leperonka nim IUCTHWILIALMS - CIOCO0 pa3eneHns, OCHOBaHHBIN
Ha Pa3IMuMU B TEMIIEpAaTypax KUIIEHUS APYT B JPyre KOMIIOHEHTOB.

[Ipuem pasneneHuss OJHOPOAHBIX CMECEM IyTeM HCHApEHHUs JIETY4YMX JKUJIKOCTEH C
MocleIyroenl KoHJIeHcauuel nux napos. [IpuMmep: nonydyeHue AU CTUIIMPOBAHHONW BOJIBI.
Pemenve 3ajau Ha HaxXOXKJIEHHE MaccoBOM M OOBEMHOH J0JIM KOMIIOHEHTAa CMECH.

IIpakTHKa:

WzroroBnenne mpocTedmux (QUIBTPOB W3 MOAPYYHBIX CpeAcTB. PasnencHue
HEOJTHOPOJIHBIX CMECEH.

OuucTka MEAHOT0 Kynmopoca OT HepaCTBOPUMBIX M paCTBOPHUMBIX MTpUMecei.

Tema 6. [ToBapenHas cosb u caxap

Poiis moBapeHHO# cou B 0OMeHe BEUIeCTB YeoBeka U KUBOTHBIX. ConieBoil OanmaHc B
opraHuzMe u4esnoBeka. lIpumeneHue xyopujaa HaTpus B XO3SMCTBEHHOH JAEATEIBHOCTH
yenoseka. Koraa conb - s1. 3noynorpednenue conpto. Mcronb3oBaHue xjopuja HaTpus B
XUMHYECKOM MpOMBINUIEHHOCTH. M crmonb30BaHue XJjopuja HATpusi B MHINE, MEAMIIMHE.
[IpousBoacrBo moBapeHHoW coiu. Caxap u ero coiictBa. [lone3Hble U BpeOHBIE YEPTHI
caxapa. HeoObuHOE IpuMeHeHHe caxapa.

IIpakTuka:

CaoiicTBa pacTBOpOB moBapeHHOH conu. ['oput nmu caxap? TpuboaroMuHeCeHIINS.

XuMus UM

N3 uyero cocrour mnuma. XUMHUYECKUH COCTaB MPOAYKTOB mNHUTaHUS. OCHOBHbIE
KOMIIOHEHThl TUIIN: JKUPBI, OENKH, YIJIEBOIbl, BHUTAMHUHBL, COJMH. XHUMHUS MPOIYKTOB
PAaCTUTENBHOT0 U )KUBOTHOTO MpoucxoxaeHus. Pusnonorus nuieBapenus. [Ipogykrsl ObICTporo
IPUTOTOBJIEHHUS U OCOOEHHOCTM HUX mpou3BozacTBa. [lpomecchl, mpoucxonsiue MNpu Bapke,
TYIIEHUH U kapeHuu nuum. Kak crenarb ey He TOJbKO BKYCHOM, HO U moje3Hoi? JlobaBku B
MPOAYKTHI MUTAHUS.

XUMHUYECKUE pEaKIUu BHYTpU Hac. XHUMHUUYECKHE IIPOLECCHI, MPOUCXOAAIUE MPHU
XpaHEHUH U MepepadoTKe CebCKOXO03SHCTBEHHOTO ChIphs. KOHCEpBAaHTHI M aHTUOKHU CIIUTENH, UX
pOJIb.

Criocobbl XUMHUYECKOr0 aHaJlM3a COCTaBa BEIIECTB B Mponaykrax nutanus. ConepikaHue
BUTAMHHOB U MUHEPAJIbHBIX BEIIECTB B MUILEBHIX MPOAYKTaX.

IIpakTHKa:

Omnpenenenne kadectsa Mena. [IpoBepka Mena Ha HaMuMe Kpaxmasa, Mella, caxapo3bl.



Omnpenenenne BurtamuHoB A, C, E B pacTuTenbHOM Maciie.

Omnpenenennue HUTPATOB B POJIYKTax.

AHanu3 npoxjaanuTeIbHbIX HAlIUTKOB.

Omnpenenenue KohenHa HAMMUTKAX

Omnpenenenne copepxKaHus KUPOB B CEMEHAX PACTCHUM.

KauecTBeHHbBIE peaklMU 1A IPUCYTCTBHUE YIIIEBO/IOB.

XUMHUYECKHE OMBITHI C )KEBATEIBHON PE3NHKOM.

OmnpeneneHue coAepaHUs IOBApPEHHOW COJMM NPOAYKTOB NHUTaHUSA (Macio, CbIPBHI,
COJICHBIC TIPOJIYKTHI).

Tema 7. Crinukn

[Tupodopsr. Uctopus nzodperenus cnmyek. Crimuku [lancens n Yokepa. Crimuku Copua.
Crnuuku Upunu. IIBenckue cnmuku Jlynncrpema. Kpacubiit u 6enbiit pocdop. OxucnurenbHo-
BOCCTAaHOBUTENIbHBIE TPOIECCHI, MPOTEKAIOIINE MpH 3aKUTaHUU CHUYKH. OCHOBHBIE BHUIBI
COBPEMEHHBIX cnu4ek. JlepeBsHHbIE(M3rOTOBIEHHBIE U3 MATKUX IOPOJ JIepeBa - OCHHBI, JIUIIHI,
TOIOJISl, AMEpPUKAHCKON Oenoil COCHbl M T. I.), KapTOHHbIE M BOCKOBBIE (mapaduHOBbIE -

U3rOTOBJIEHHBIE W3 XJIOMYAaTOOYMa)KHOTO JKI'yTa, IponuTaHHoro napaduHom). Ilo meromy
3aXHUraHUsl - TEPOUHbIE (3aKUTarOIUecs MPU TPEHUU O CIENHAJIbHYI0 HMOBEPXHOCTb TEPKY) U
OecTépouHbIe (3aXKUTAIONIUECS TIPH TPEHUH O JIFOOYIO TOBEPXHOCTB).

Cnnueuynoe npousBoacTso B Poccun. CTpoeHue, COCTaB U U3rOTOBIICHUE CIIMYEK.

Crnenuanphble cnnuky. [IITopMoBbIE (OXOTHHYBH) - TOPSILKE HA BETPY, B CHIPOCTH U MOJ
noxaéM. TepMudeckue - pa3BUBAIOIIUE NP TOPEHUU 0oJiee BBICOKYIO TEMIEpaTypy U Jarouiue
IpU CrOpaHUM TOJOBKU Oosbliee KoiauyecTBO Temia. CUTHajbHbIE - JaoLMe IpU TOPEHUH
nBetHoe Iutams. dotorpaduueckue - HAKONEe MIHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIb3YEMYIO
npu  ¢ororpadupoBanun. CurapHble CHOUYKH  yBEJIMYEHHOro pasmepa g  Oojee
IPOJODKUTENBHOIO TOPEHUs NMPU PACKYpPUBAHUU cUrapbl. TpyOouHbIE- CIIUYKU YBEIUYEHHOTO
pasmepa s Gojiee MPOJODKUTEIBHOIO TOPEHUS NpPHU PAaCKypUBaHUM KypUTEIbHOM TPYOKH.
KamuHHbBIE - OYEHb JUIMHHBIE CIIMYKH, YTOOBI 3aKUTaTh KaMHUHBI. ['a30Bble - MEHbLICH JJIMHBI
;dEM  KaMUHHBIE, 4TOOBl 3a)KUratb Tra3oBble ToOpesikHu. JlekopaTuBHbIE (TIOJApPOYHBIE,
KOJIJIEKIIMOHHBIE) - OTpaHUYEHHbIE BBIMYCKM KOPOOKOB (MHOrJa HabopaMmu, YJIOXKEHHBIMU B
JEKOPaTUBHYIO KOPOOKY).

IIpakTuka:

N3yueHue CBONWCTB pa3MYHbIX BUJOB CIUUYEK (OBITOBBIX, OXOTHUYBUX, TEPMUUECKHX,
(doTorpapuueckux).

Bbymara

OT mnepramMeHTa M WIEIKOBBIX KHUI A0 Hammx AHed. llemmonosza. Ceasyromue:
KaoJIMH, KapOOHAT KaJblLiUs, MUIMEHTHl. XJom4aToOyMa)kHble TKaHW. Buael Oymaru u ux
[IPaKTUYECKOE HcIoyb30BaHue. TexHosorus npoussoacTsa Oymaru. CTpykTypa Oymaru noa
MHUKPOCKOIIOM BO (hJIyOpPECLIEHTHOM CBEYEHUH.

ITonydabpukaTsl 1 Mpou3BOACTBa Oymaru: JIpeBecHas Macca WM LEUII0JI03a;
LEJUTIOJI03a OJHOJICTHUX PpAcTeHUH (COJIOMBI, TPOCTHMIBI, KOHOIUIM, puUcCa M APYTUX)®
TOJYLEJUII0I03a; MaKyJaTypa; TpANWYHas MojyMacca; A CHeLHMaJbHBIX BUIOB OyMaru:
acOecT, LIEPCTh U APYrue TeKCTUIIbHbIE BOJIOKHA.

[IponzBoacTBO OyMaru: NpuroToBjieHrne OyMakKHOH Macchl (pa3MoIl U CMEIIeHNE
KOMITOHEHTOB, MPOKJICHKA, HAIIOJHEHUE H OKpacka OyMaXXHOM Macchl)® BEIpaOOTKa OyMaKHOU
Macchl Ha OymarojienaTenbHON MaluHe (pa30aBiieHue BOJOM U OYUCTKA MacChl OT
3arpsA3HeHUH, OTIIMB, IPECCOBAHME U CYIIIKa, a TAK)KE MePBUYHAS OT/JEJIKa)* OKOHYATeIbHas
oTAeNKa (KaJJaHAUPOBAaHME, PE3KA); COPTUPOBKA U YIAKOBKA.

IIpakTuka:

W3yuenue cBOWCTB pa3aMYHbIX BUJOB Oymaru.

[Tomyuenue Oymaru.

X¥MHSA ¥ CTPOUTEILCTBO



Crpoutensnbie pactBopsl. M3eects. Men. Ilecok. beron. Ilement. Mcropus crekna.
Kupnuuu. ®apdop u gasuc. [IpeBecuHa yHUKaJIbHbIN CTPOUTENbHBINA MaTepUalL
Jlakokpacounbie mMaTepuanbl. CBOMCTBa ONHMQBI, MACISIHBIX KPAacOK, dMajed, pacTBOPHUTENEH.
[Tonatue 00 SKOJIOTMYECKH YUCTHIX MaTepuanax. Kepammueckas mneHa. 3umapuT. KaMmbImmT.
Conomurt. I'pyrobsioku. CuiukaTsl METauIoB U BOKyIME MaTepuaibl. Koppo3us cTpouTenbHbIX
MatepuasioB. Ilonumepsl B cTpOUTENBLCTBE.

XUMHUYECKHE CBOWCTBA CTPOUTEIBHBIX MAaTEPUAIIOB

XHUMHUYECKAS] CTOMKOCTh - 3TO CBOMCTBO ITOKAa3bIBAET, HACKOJIBKO MATEPHAN YCTOMYUB K
BO3JICVCTBHIO IPYTUX BEIIECTB: KUCIIOT, IIEIOYEM, COJIEN U ra30B.

Koppo3noHHasi ycTOMYMBOCTL CBOMCTBO MaTepHana HPOTHUBOCTOSATH BO3JIEHCTBUAM
OKpy>KaroIiel cpeapl. Yalmie BCero 3To0 OTHOCUTCS K CIOCOOHOCTH HE MPOIYCKaTh BIary.

PacTBOpuMOCTD - CBOICTBO, MPH KOTOPOM MaTepraj UMEET ClIOCOOHOCTh PacTBOPSTHCS B
Pa3IMYHBIX )KUAKOCTSX.

Anresust - CBOWCTBO, KOTOPOE XapaKTEpU3YeT CIOCOOHOCTb COEOUHATBHCS C APYTHMHU
MaTepuajaMy U MMOBEPXHOCTAMU.

Kpucrammsanus - xapakTepucTuKa, IpU KOTOPOW MaTepHal MOKET B COCTOSHUU Mapa,
pacTBOpa WM paciuiaBa 00pa3oBbIBATh KPUCTAJLIBI.

Bunbr 3arpssHenuii (bUieBbIC, paguallUOHHBIE, OMOJIOTMYECKUE, IIYMOBBIE), 3HAUCHUE
JKUBBIX OPraHU3MOB B JOMax U KBapTHpax.

[Ipaktuka:

Omnpenenenre OTHOCUTEIBHOM 3albUIEHHOCTH BO3/yXa IOMEIEHUH.

Pemenue 3a1a4 ¢ 3K0JIOrMYECKUM COJEPKaHUEM.

Tema 8. XumMusg u MeguiHa

[lepBpie mwaru xumuu B MeaunuHe. I[loHatue o ¢dapMaxkogoruu, arpoXUMuH,
xumuoTepanuu. Ilapanenbc - OCHOBOMOJOXKHUK MeAUUMHCKOM xumuu. Knapmuit ['anen -
dapmakornor. I1. Dpaux - OCHOBOMONOXKHUK XuMuoTepanuu. [Ipodeccun: XxumMmuk, OHOXUMUK,
dapmareBT, nabopanT. JlekapcTBeHHbIE BemecTBa. Kinaccudukanuu JeKkapCcTBEHHBIX BEIIECTB:
dapmakonorudeckas, xumuueckas. CbIpbE€ UIsl MONY4YEHHS] HEOPraHMYECKHX, OpPraHUYECKUX
JIeKapCTBEHHBIX BemecTB. POpMbI JIEKapCTBEHHBIX IpPENapaToB: TabJeTKH, Apaxe, CBEyH,
OMYJIbCUH, CYCIICH3UU, HACTOUKH U JIP.

[IpakTHka:

O3zHakomiieHue ¢ popMamMu JIEKApCTBEHHBIX MTPENapaToB.

3HaKOMCTBO C 00pa3liaMy JIEKapCTBEHHBIX CPEICTB U OMBITHI C HUMHU.

DKCKypcus B MEAMYHKT.

Camble IpOCThIE U3 JIEKAPCTB.

Ilepmanranat xamusa. Mcropust otkpeitus. ®Pusznueckue cpoicTBa. OKHUCIUTEIbHBIE
cBoiictBa. IIpuMeHeHue pacTBOpOB NepMaHraHara Kaiauss B ObITy, B MenuuuHe. IlpaBuia
XpaHeHus. Mepbl 1epBOd NOMOLIM MPU OTPABIECHUU KOHIIEHTPUPOBAHHBIM PaCTBOPOM
nepMmanranara kaaus. Ilepoxcua Bomopona, ucropusi otkpbiTus. Ilepruapoiss. Puznueckue,
XUMHYecKkue  cBoiictBa.  IIpumeHeHne B MeAMIIMHE:  KPOBOOCTaHABIMBAWOIIEE U
Ne3MHOUIUpPYIOIIEe CPEACTBO. Mo: HCTOPHS OTKPHITHS, CTPOCHHE, QU3NUECKHE M XMMUUCCKHE
CBOICTBA, IPUMEHEHUE.

Bopnast kuciora, OOpHBIM CIHUPT, AHTHCENTHYECKAs AaKTUBHOCTh. DH3MONIOTHYCCKUI
pactBop. Jlsnuc. Hamarteipueiid cniupt. I'ekcaruapat xjopuaa Kaublnus. [entaruapat cynbgara
LMHKAa. AKTUBUPOBAHHBIN yTOJIb.

IIpakTuka:

[IpuroroBnenne pacTBopa XJIOpH/1a KAJIbLHUA C 3aJaHHONM MaCcCOBOM J1OJIEH.

«Kunkuit  xameneon». Pasnmoxenue mepokcuma Bomgopoma. H202  oxucnurtens,
BOCCTaHOBUTENb. PacTBOpeHue loaa B BoJE, B cnupTe. PacrosHaBanrue noauI0B.
OO6eciBeynBaHNE PacTBOPA epMaHraHaTa KaJusl aKTUBUPOBAHHBIM YTJIEM.

S noBuThIE BELIECTBA.



Anpr. Knaccudukanus sI0BUTBIX BELIECTB. YTapHbI ra3: MNpPU3HAKU OTpaBJICHUS.
Okazanue nepBoil nomomu. Pryts. TokcuuHnocTs mapoB pryTu. Colid pTyTH: KAJIOMENb, CyJlemMa,
npuMeHeHue B MeaunHe. Mpimbsak. Ceuner. CoenuHeHust Xxpoma. TOKCHUYHOCTb OPraHMYECKUX
pactBoputeneii. [IpaBuia XxpaHeHus $A70B B ObITY. Mepbl IEpBOH IMOMOIIM IMPH OTPABJICHHUH.
XUMHS U MEIUIIMHA.

buorenHsle 371€MEHTBI U UX COEIUHEHMUS.

OO0mmuit 0030p OHMOJOTMYECKON pOJIM 3JIEMEHTOB-OPraHOTeHOB Yriepoa. Bomopon.
Kucnopoa. Azot. Cepa. @ochop.

buonornyeckass posb HEKOTOPBIX HEMETAJUIOB, HE OTHOCAIMXCA K opraHoreHam drop.
Xnop. Bpom. Hox. Kpemuuii. Cenen.

buonornyeckn Ba)kHble HEOpPraHMueckHe coeauHeHus HemeTtawioB. Kucnopoa. O30H.
Bona. Munepansneie Boael. Ilepokcun Bomopona. @DEpMEHTATHBHBIE CPEACTBA  3ALIUTHI
opranusma. CepoBonopon. AMMuak. L{uki moueBnHOOOpa3zoBanust. MOHOOKCH a30Ta.

Hutpatel, HUTpUTBL. YTJekuchbiid ra3. MoHOOKcHT yriepona. bydepHsie cucTeMbl
opranu3Ma. [mapokapoonatHas OydepHas cuctema. Dochartnas OydepHas cucTema.
Mexanusm OygepHOro mAelcrBus cHCTEMbl. B3auMOCBs3b KpYroBOpPOTOB OHMOI€HHBIX
AJIEMEHTOB.

Heopranuueckyro OHOXMMHIO MOXHO pacCcMaTpuBaTh KaK MPHIOKEHHWE MPHHIIMIIOB
KOOPAMHALIMOHHON XMMHHM METAaJUIOB K OHOJOrMdeckuM mnpobiemaMm. MeTamibsl B OpraHu3Mme
YesoBeKa

buonoruyeckas poib «METaIOB KUZHI)

O6mmii 0630p ponu «metaioB. Harpuid. Kammii. Maruawmii. Kansiuii. Jlanabie MeTaILITBI
paccmaTpuBaroTca corjacHo IuiaHa. CoaepkaHue B 3e€MHOM Kope. BakHelimme NpHUpOIHBIE
coequnenus. Coaepxanue U (OPMBI CYIIECTBOBAHUS B KHUBBIX OpraHu3max. buomormueckas
posib. [IpuMeHeHHEe MeTaula M €ro COCAWHEHUW B MeIulMHE. TOKCHYHOCTh MeTajga M €ro
COCJTMHCHHUIA. )

O6mmit 0630p ponu MertamioB. XKene3o. Mapranen. Kobanet. Menps. [{luak. MomuOeH.
JlaHHbIEe METaJUIBI PacCMaTPUBAIOTCSI COTJIACHO TIaHa:

1 Conepxanue B 3eMHOI KOpe.

2 BaxHelimye IPUPOIHBIE COCIUHCHHUSL.

3 Conepxanue u (hOpMBI CyIIECTBOBAaHUS B JKMBBIX OpraHu3Max. buosnorudeckas pois.

4 IlpuMeHeHne MeTaia U €ro COEAUHEHUM B MEIUIINHE.

@u3noNoru4ecKkass M IaTOJOrM4YecKas pOJdb HEKOTOPBIX JJIEMEHTOB B OpraHU3ME.
OnemeHThl. KommekcHble (KOOpAMHALIMOHHBIE) COEOUHEHUS pPAa3jIMYHbIX JJIEMEHTOB B
opranusme. JJeMeHThl, 00JIe3HH, JIeKapcTBa. buonornyecku ak THUBHbIE MOJIEKYJIbI.

Bona. AmuHOkMCIOTBL. AckopOuHOBas kuciaora. OpTOMOJEKYJSpHas MeEIUIMHA.
buonornuecku axkTUBHBIE OJIMroMepsl buonorudeckas poJsib HEKOTOPBIX METAJIOB, HE
OTHOCAIIMXCS K «MeTajuiaM xu3Hn». Amomununii. Cepedpo. bapuit. Pryts. CBuner.

IIpakTuka:

Temarnueckass BAKTOpUHA « XUMUS U MEIULITHAY.

dusnueckas XMMHs U MEJULIMHA

®dusmnonor - 310 GU3MKOXUMHK, UMEIOLIUI JeJI0 C SBJIEHUSMHU YXUBOTO OpraHu3Ma.
.M. CeuenoB XKupble opraHu3Mbl MOT'YT CYIIECTBOBATH JIMIIb OJlarofaps UX 3aMeydaTeabHON
CIIOCOOHOCTH KMHETHMYECKH KOHTPOJIMPOBATH XUMHUYECKHE PEAKIMU M TEM CaMbIM MOIaBIAThH
CTpeMJIEHUE K JOCTHKEHUIO TepMOAMHaMHUueckux paBHoBecuid. MB. bepesnn Xumunueckas
TEPMOJIMHAMMKA U )KMBbIE OPTaHU3MbI TepMOIUHAMUKA U OPTaHU3MBI.

Xumuueckass M OMOXMMHYECKass KUHETMKAa W KaTanu3. DPepMeHThl - OHOJOrHYecKHe
KaTajau3aTopbl. 3HaYEHHE PACTBOPOB ISl OMOJIOTUU M METUIUHBI.

KucnoTtHo-menouHoe paBHoBecue 1 OypepHbIe CHCTEMBI OpraHU3Ma.

AMuHOKHUCIOTHBIE Oy(epHble cucTeMbl. benkoBbie Oy(epHbIe CHCTEMBI.



M3MeHeHNe KHUCIOTHO-IIEIOYHOTO0 PaBHOBECHS IIPU PAa3IMYHBIX 3a00I€BAHMSIX.

MenuunHCcKre MaTepruaibl

Heopranmueckue MeauIIMHCKME MaTepuaibl. MeTamibl. YTJIEpOAHBIE MaTepUaIbl.
MexaHu3Mbl B3aUMOJCHCTBUS MEIUIIMHCKMX MATEpUATIOB C OHOJOTHYECKHMMH CHCTEMaMHu.
B3auMoneicTBus: Matepuan - KpOBb, MaTepuand - TKaHb, MaTepual - KIETKa, MaTepHall
OMONOIUMEDHI.

HckyccTBeHHbIE OpraHbl. ANMapaThl «MCKYCCTBEHHOE CEpIIlE-JIErKOe», «UCKYCCTBEHHAs
nouka». MCKycCTBEHHOE cepAle YelIOBEKAa C aBTOHOMHBIM MCTOYHUMKOM MNHUTaHUsA. Bompocsl k

CeMHUHapam:
1. Hoam: wuctopus OTKpHITUS, CTpOEHHE, (QU3UUYECKHME U XMMHYECKHE CBOMCTBA,
pPUMEHEHHUE.

2. bopHas kucioTa, OOpHBIN CIMPT, AHTUCENTUYECKAst AaKTUBHOCTD.

3. @usnonornueckuii pacrsop. Jisnuc. HamaTslpHblil ciupr.

4. ®ypaununuH. AKTUBUpPOBaHHBIA yronb. ['opumuHuku, muacteipu. WX mnpumeHeHwue,
CBOICTBA, CIIOCOOBI XpaHEHUS.

5 . AcnupuH. IIpumeHenune, papmakooruyeckoe AeicTBHE Ha OpraHU3M.

6. AHTHONOTHKY, Kiaccu pukarus. Jlucoakrepnos.

7 . ApoMaTHUECKHE Maclla U UX JEHCTBHE HA OPraHu3M. ApomaTepanusi.

8. Acniupun, QpusnUecKue CBOHCTBA, HCTOPHUS MOTYIEHHUS.

9. AHTHOMOTHKH, HCTOPU S OTKPBITHS.
1 O. Knaccuduxanus s10OBUTHIX BEILIECTB.

11. Vrapnwiii ras: npusnaxu orpasienus. OKa3aHHe IEPBOH MOMOIIH.

12. Pryrs. Tokcuunocts napos pryTd. Conu pTyTH: KajloMelb, CyjleMa, IIPUMEHEHHE B
MenuuuHe. Mpibsik. Ceunen. CoeMHEHHUS XpoMma.

IIpakTHuka:

HccnenoBanue ekapCTBEHHBIX MPENAPATOB.

JlenoBas urpa «Cnacute OonbHOro». JlemoBas urpa CONpoBOXKAAETCS IPOBEACHHEM
KaueCTBEHHOI'0 aHaJM3a PacTBOPAa KOHKPETHOI'O BEIIECTBA XMMHUUYECKUMHU MeTonaMu. (BemecTsa:
THOCYJb(AT HATPHsI, HOBOKAMH, JaKTaT KaibIus, O-TI0K03a, MEIHBIH KYIOpoc, OpoMua Kajws,
cynb(haT Maruus).

HccnenoBanne TOKCUYHOCTU OBITOBBIX BemiecTB. OctopoxHo, mumeBbie [/lo6aBku! Mx
JlelicTBME HA OpraHu3M.

Permenue 3amad o o0miei XuMUU ¢ METUKO-OMOIOTHYECKON HATTPABICHHOCTHIO.

Konkype (konuuecTBeHHBINH) 4mciaa pemeHHbIX 3anad. CocTaBiieHME COOPHUKOB 3aaau
yuyanmxcs 1no teme (¢ pemenusmu). CocraBieHne TBOPUECKMX PACUETHBIX 3a]a4 10 Pa3IMYHbIM
TEMaM.

JlexapcTBeHHbIE MpernapaThl, UX BUAbl U Ha3HaueHue. Kaxxaoe jJexkapcTBO -XMMHYECKUI
PEAKTUB.

MHuororpanssiid Woa. IToueMy Hox Hago Aep:KaTh B IIOTHO 3aKYNOPEHHOM CKIISHKE.
«3enéHka» WM pacTBop OpuiumaHToBoro 3enéHoro. HeoObruHble cBoiicTBa OOBIYHOMN
3€JIEHKU.

AKTHBUPOBAHHBIN yToJb.

JlekapctBa ot poctyabl. Butamunsl CamozenbHbIe JIEKapCTBa.

ACIHpUH UM alEeTUICAINLIMIIOBAs KUCIOTA U €ro cBoicTBa. UTO mone3Hee: acliupuH Uiu
yrcapuH, HypodeH nium nudoynpogpen?

ITepexuch Bogopoaa u ruaponeput. CBOMCTBA MEPEKUCH BOLOPO/A.

IlepmManranat Kajaus, MAapraHilOBOKHCIIBIA KaJlWi, OH JK€ «MapraHlOBKa».
HeoOprunble cBoMicTBa MapranioBku. Kakyto omacHOCTh MOXKET MPEICTaBIAThH MapraHI[OBKa.

Hy>Ha 5nu B jomamHeii anteuke OOpHas KHUCIOTa.

Crapsle nekapcTBa, Kak ¢ HIMU IIOCTYIIUTh.

Bonpocs! k ceMuHapam.



1 . Ilepmanranar kaymus. Mctopust otkpeitus. @U3nyecKue  CBOWCTBA.
OxucnurenpHble CBOKWCTBA. [IpaBriia XpaHeHNs nepMaHaraHaTa Kajusl.

2. IlpumeHeHue pacTBOpa IepMaHraHaTa Kaimus B ObITy, B MeAuInHEe. Mepsl mepBoi
MOMOILM IIPH OTPaBJIECHUU KOHIIEHTPUPOBAHHBIM PACTBOPOM II€pMaHIaHaTa Kajusl.

3. PactBOp OpuimmanToBoro 3enenoro. [lepokcua Bogopoaa, HCTOPUsI OTKPBITHS.
[Tepruaposns. usznueckue, XuMru4yeckue cBorcTBa. [[puMeHeHne B MU HE:
KPOBOOCTAHAaBJIMBAIOILEE U Je3UH(DULIIPYIOLIEe CPEACTBO.

IIpakTuka.

JlelficTBre KUCIIOT 11a OpHILIMAHTOBBIN 3eseHbIi. []enounoe

pacuiernieHrue JeBOMUIIETHHA.

KauecTBeHHast peakiys na nepokKCcH BOIOPOa.

Tema 9. XuMusi 1 4UCTOTa B JOME

Mpuia. CocraB, CTpoeHue, OJTy4eHHE.

CHHTeTHYECKHE MOIOIIIHE CPEJICTBA U TTOBEPXHOCTHO - AKTUBHBIE BELIECTBA.

OcHoBHbie  kommoHeHTHl CMC: moBepxHOcTHO-akTHUBHBIE  BemniectBa  (I[TAB);
BCIIOMOTaTeIbHbIC BEUIECTBA: IIEJIOYHbIE COMM - KapOOHAT U CUIIMKAT HATpU s, HEUTpaJbHbIE COIU
cynabpat u docdar HaTpHs; KapOOKCHMETHILEIUII0JI03a, MOJIMBUHUIIUPPOINI0H, XUMUYECKUE
orOenuBarenu (Mepcoyin); XUMHUYECKHME oTOenuBaTenu (MEpeKuch BOAopona); (usmyeckue
(onTudeckue) orOenuBaTend - (IIYOpPECHHPYIOINE COCOUHEHHUS, aCOPOLMOHHBIC KpPaCHUTEIH
(ynpTpamMapuH, WHAWTO, CHHTETHYECKHE OPraHUYECKHE NUTMEHTHI); OMomo0aBKH (PepMEHTHI
(JtMmasel, TpoTeasbl U Ap.); OTAYIIKH; AaHTHCTATUKH.

CpenctBa ObITOBOW XMMHUU - XHMHUYECKHE CPEACTBA MO YXOAY 3a COOCTBEHHOCTBHIO.
ONIeXK/IOW, TMOMeleHus MU, aBToMoOmmsiMu. K cpeacTBaM  OBITOBOM  XMMHU  OTHOCST
Ne3H(PHUIMPYIOIINE CPEICTBA, pENeIUIeHTh M Tp. cpenactBa. CperncrBa OBITOBONM XUMUH,
MIPUMEHSIEMBIC JIJIs1 BEIBEJICHUS TISTEH.

[IpakTrka

Omnpenenenue PH - cpenst 6 MBIJIIX u mamnyHsix.

[Ipurorosnenrie MbIJIII 13 cBEYKH M CTUPAIILHON COJIBI.

BriBenenue nsaten ¢ tkanu. Meuta. CocrtaB, ctpoenue, nmoinydenue. CpaBHEHUE

ceoiictB MbBIJIM co cBolicTBaMHU CTHUPAIIBHBIX IIOPOILIKOB.

XuMus 1 KOCMETHYECKHE CPeACTBA

KocMmernueckue moromue cpencrsa. Kpemsl. [lenomoronmme cpencrsa. OnosackuBaTenu u
KoHAUIIMOHEephl. ['emn. CocTaB W CBOMCTBAa KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPEICTB
TUTHEHBL; TPAMOTHBIN BBIOOp CPECTB TMTMEHBI; MTOJIE3HbIE COBETHI M0 YXOAY 3a KOXel, BoIocaMu
u nojocteio pra. CocraB M CBOWCTBA HEKOTOPBIX IpenapaToB T'MTMEHUYECKOH, JIedueOHOH U
JIEKOPATUBHON KOCMETHKU, TPAMOTHOE MX HCIIOJIb30BaHUE. XUMUYECKUE MPOIIECCH, JISKAIINUE B
OCHOBE yXOfla 3a BOJIOCAMH, MX 3aBUBKH, YKIJIAIKH, OKPACKH; IIPABUIbHBIM yXOJ 3a BOJOCAMH,
IPaMOTHOE UCIOJIb30BaHUE IPENapaToB Uil OKPACKU U YKJIAJKU BOJOC, OPUEHTHUPOBAHHE B MX
MHOT000pa3uu.

J1e3010paHThl ¥ 030HOBBIIN «IIUT)» TJIAHETHI.

Hymmcreie BenecTBa B naphroMeprun, KOCMETUKH, MOIOIINX CPEICTBAX.

O¢upneie macna. Cocras.

Cnoxnble 3¢upsl. CocTaB, CTPOCHHE, TTOJTYYCHHUE.

IIpakTuka

N3yuenue cocraBa /[ekopaTUBHON KOCMETHUKH IO 3TUKETKAM.

Onpenenenne PH - cpeasl B MblIaX U MIAMITYHSIX.

W3Bneuenne »(QUpHBIX Macel M3 pacTUTEIbHOro matepuaia. [lepeunHas msrta, einoBoe
Macio.

[TonyuyeHue CIOXKHBIX >(QHPOB W3 OPraHMYECKUX COEAMHEHHWU. DTUIMETaHaT (3amax
poma). M300yTrimTanaT (GpyKTOBBIN 3amax).

Tema 10. Xumus u mianeta 3emist



XuMuueckue odieMeHThl B Oumochepe. buoreHHsie W BTOPOCTENIEHHBIE XWMUYECKUE
aneMeHThl. Makpo U MUKpOd3JeMeHThl. [I[pruurHbI 1 TpU3HAKK HEJOCTaTKA B O PraHu3Me 4eJIOBeKa
HEKOTOPBIX AJieMeHTOB. buoreoxummueckue Mukibl. [{ukiel ra3o00pa3nHbix BemectB .OcagouHbIe
mukisl. KpyroBopor azora B Ouocdepe. Cuapepamnus. KpyroBopor yriepoma B Ouochepe.
Kpyrosopor kucnopoga B Ouocdepe. Ilpakruueckas pabora «KauecTBeHHOE ompeneneHue
HEKOTOPBIX TSDKEJBIX METAIOB B BoOJe». ATMocdepa Kak CBETOGUIBTP. 3aCOPEHHOCTH
atMocdepsl. [IpuunHBl U3MEHEHHUs SIPKOCTH, IBETa aTMOC(Epbl, MPO3PAYHOCTH M BHIAUMOCTHU
atMocgepsl. Dkonorunueckue mpobiembl B atMmocdepsl. [lapHukoBwii >¢dext. [lapHUKOBBIE
ra3el. BTopocTerneHHble KOMIOHEHTHI aTMoc(epbl (YTIEKUCTBIA Ta3, METaH, OKCHIBI a30Ta,
TporiocepHsiii 030H, xjopdropyraepoast). [locnenctBust mapaukoBoro 3hdexra. O30HOBHII
IIMT U 030HOBas nbIpa. [luki o3oHa. [IpuumMHBI MCTOHYEHHSI O30HOBOTO IUTa. BemectBa —
3arps3HuTenH Tporocdepsl. Oxcuabl cepbl U xjopa. KucnotHeie goxau. XUMU3M IMPOLECCOB.
doToXxuMHYECKUA cMor. Posib OKCHIOB a30Ta, 030HA, YrapHoOro rasa, YIrJ€BOAOPOIOB H
aNbJIETUIOB B 00pa30BaHUH (DOTOXUMHYECKOTO CMOTa.

IIpakTHKa:

N3ydyeHune KuCcIOTHOCTH OcajiKa

UccnenoBanue Bo3nyxa ma cofep’kaHue BPEAHBIX NMpuUMeced (BU3YyaJbHO U IMPH MOMOIIH
Mukpockona). Jlepuuut mnpecHoit BoAabl na IUIaHeTe. 3arps3HeHue Boxabl. IIpenenbHo
JOMyCTUMBbIE KOHIIEHTpanuu BemiecTB B Boae. O030p 3nauenwmii [1JIK mo Hanbonee omacHbIM
BeniectBaM. Crounsie BOJIbBI. [lepBuuHas, BTOprYHas W TpeTHYHAs 0OpaOOTKa CTOYHBIX BOJI.
XuMHYecKHe CHocoObl yAaleHus 3arps3HeHuidl (copOuus, HeWTpamu3auus, Koarymsius,
CTEPUII3AIMS, DKCTPAKLUS, SJIECKTPOXUMUUYECKHE CIOCOObI). CHHTETHYECKHE MOBEPXHOCTHO-
aKTUBHBIC BEIIECTBA KakK 3arpsi3HuTenH runpocdepsl. Mcrounnku J[MOKCHHOBOTO 3arps3HEHUS
BOJIBL.

Omnpenenenue conepkaHusi MOHOB Bojpopoaa B Bone: PH- dakrop Boawl (uccmemoBanus
po0 BOJIBI C MTOMOIIBIO OYMaXKHBIX WHAUKATOPOB).

«OmpeneneHre aMMUaka 1 HOHOB aMMOHHSI B BOJIE». DKOJIOTMUECKHE MTPOOIEMbI
mutocdepsl. [lectunnasl. UHCEKTUIIUABI,  TepOUIIUABI, GYHTUIIUIBI, POICHTUIIUABI, HEMATOIBI,
akapuiuael. KommekcHas cucrema 3amuThl pacteHuid. HutpaTel 1 HUTpuTHL. X BinsiHue Ha
OpraHu3M YeJlOoBeKa.

«OrnpeneneHre OTHOCUTEIBHOTO KOJIMYECTBA HUTPATOB 6 MTOYBEY.

«OnpenenéHHble THKEIBIX METAJUIOB B MOuYBE (MOHOB Meau JIByXBajeHTHOW, CBUHIIA)».
OKOJIOTUYECKUIT MOHUTOPHUHT. 3aJadyd SKOJOTUYECKOr0 MOHUTOPUHra. XHUMHUYECKUE U
Ouosnornyeckue MeTobl aHainu3a. buonnaukanusa. XuMuueckue MeTo bl KOHTPOJIS.

«O1eHKa 3arps3HEHUss BO3[yXa IO COCTOSHUIO XBOM COCHBD». METOJbl MOHUTOpPUHIA
BO3IyIIIHON Cpeabl.

«O11eHKa 3arpsi3HeHHs BO3/lyXa MO COCTOSIHUIO XBOU COCHBIY.

«Ormpeenenne YuCTOTH BO3AyXa MO JTUIIATHUKAM).

«CHer — MHIUKATOP YUCTOTHI BO3TYyXa».

«Ornpeenenye 3anbUIEHHOCTH BO31yXa.

«O11eHKa YUCTOTHI aTMOC(EPHOro BO3AyXa MO BEIMUYUHE ABTOTPAHCIIOPTHON HATPY3KH.
MeTo/1bl MOHUTOPUHTA BO3AYIIHOU cpeabl. «PacTeHus — MHAMKATOPbI IJI0I0POAUS TTOUBY.

«PacTeHus - UHAMKATOPHI KUCIOTHOCTHU ITOUBY.

«PacTenust — MHAMKATOPHI BOJHOTO PEKUMA TTOUBY.

«OpraHoJyIenTHYECKHUE MOKa3aTEIH BOJIBI.

«KectkocTh  BOAB». MeTonasl MOHMTOpPHMHra BoaHOW cpenbl. «MccinegoBanue
BOJIOIIPOBOTHOMN BOJIBIY.

Tema 11. Hayuno- nccienoBatenbckas MpOEKTHAs JEATEIbHOCTb

Teopus. Ilonsitue mpoekta. THIBI MPOEKTOB, OCHOBHBIC ITAIbl BHIMOJHEHUS MPOCKTA.
Kputepuu onieHMBaHMs BBIMOJHEHUS W 3aIIUTHI MPOeKTOB. Co3MaHNe MPOCKTa OCYIIECTBIISCTCS
MO CIEAYIOIIUM JTaraM.

e Onpenenenue nNpooIeMbl;



Axrtyanu3anus Teme - Beibop oObekTa n3zydenus;

[TocraHOBKa LlenH M 3a/1ay;

[Ton6op mMaTepuana;

Br160op MeTo10B MccaeqoBaHus;

IIpoBenenue sxkcrnepuMeHTaibHONU padoThl® - OpopmieHue paboTbI®

e 3ammra IpOeKTa, PEJCTaBICHUE PE3YJILTATOB.
BbinosTHEHME TPOEKTOB € HCIOJNB30BAHMEM KOMIIBIOTEPHBIX TEXHOJIOTMM. 3aiura
IIPOEKTOB.
@®opMBI KOHTPOJIS U aTTECTAIIMK 00 y4JaloInXCs
Jlnga otcnexxuBaHMs pe3yJbTATUBHOCTH 00pa30BaTENBLHOrO Ipoliecca IO Mporpamme
«X¥UMHUS B )KU3HU YEI0BEKa» UCIIOIB3YIOTCS CIEIYIOIINE BUIBI KOHTPOJIA:
e TpelBapUTENbHBIA KOHTPOJb (MpOBEpKa 3HAHWM ydYallMXcs Ha HAYaJbHOM OJTalle
ocBoeHus lIporpammel) - BXOJHOE TECTUPOBAHUE; - TEKYIIUMH KOHTPOJb (B TEUEHHE
BCEr0 CpOKa peau3aliy MporpaMMbl)e.
® UTOrOBBIM KOHTPOJIb (3aK/IIOUNUTEIbHASI IPOBEPKA 3HAHUNM YMEHUH HaBBIKOB 110 UTOI'aM
peanu3zauuu IIporpammel).
®Dopmsbl aTTECTALUN

e caMocCTosITeNbHAs padoTa »

® TCCTHPOBAHMUC;

° TBOPYCCKHUEC OTYCTHI;

® ydacTHE B TBOPYECKUX KOHKYypCax U INPEIMETHOM OJMMIMAAE I10
XUMUU;

® [IPE3CHTAlUA M 3allTa IIPOCKTA.

Texynmii KOHTPOJIb:

dopMaMH KOHTPOJISI yCBOEHHs y4ueOHOro marepuaina IIporpaMmbl sBISIOTCS OTYETHI IO
NPaKTHYECKUM paboTam, TBOpPUECKHE pabOThl, BBHICTYIUICHMS Ha CEMHHAapax, CO3JaHHe
npe3eHTanuu 1o TeMe u 1. 1. OOydarommecs: BBHITIOJIHAIOT 33/IaHUsl B HHIUBUIYAILHOM TEMIIE,
COTpYAHMYAs C TIeNaroroM. BhINMOJHEHHE MPOEKTOB CO3MAET CHUTYalUIo, ITO3BOJIAIONIYIO
peann30BaTh TBOPYECKHE CHUJIIBI, 00ECHEUnTh BHIPAOOTKY JHMYHOCTHOI'O 3HAHHS, COOCTBEHHOTO
MHEHHUS, CBOETO CTHJIS JEATENbHOCTH. BKirodueHne o00ydaromuxcss B pealibHYI0 TBOPYECKYIO
JIeATeNbHOCTh, MPUBJICKAIONIYI0 HOBH3HOH M HEOOBIYHOCTHIO SIBIISIETCSI CTUMYJIOM pa3BUTHS
II03HaBaTeJIbHOro MHTepeca. OJHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTU BBISBIISATH NMPOOJIEMBI U
pa3pelniaTh BOZHUKAIOLIME TPOTUBOPEYHSL.

[To OKOHUAHWM KaXJOH TEMBI IPOBOAMTCS HTOTOBOE 3aHATHE B BHJE TEMATUYECKOTO
TECTUPOBAHHUSL.

HTorosas arrectanus npenycMaTprBaeT BHIIIOJHEHNE HHIUBUAYAIBLHOT O IIPOCKTA.

OpraHu3alMoHHO-TIEJarornyeckrue yciaoBus peanusanuu [IporpaMmasl.

VYuebHo-MeToauuYecKkoe 00eceueHrne PorpaMMbl

Meronuka oOyueHHss 1o mporpaMMe «XuMUS B OBITY» COCTOMT U3 COYCTAHUS
JEKIIMOHHOTO  W3JIOKEHUs  TEOPETHYECKOro  MaTepHaja C  HATJBIIHBIM  TIOKa30M
WUTIOCTPUPYIONIETO MaTepuana W INPHEMOB pEIIeHUs HpakTHUecKux 3amad. OOywarommecs
3aKpEIUIIIOT MOTyYEHHbIE 3HAHUS IIyTEM CaMOCTOSITEIbHOIO BBHIOJHEHUS MPAKTHYECKUX paldoT.
JUist pa3BUTHS TBOPYECKOTO XMMHUYECKOTO MBIIIUICHHUS] ¥ HABBIKOB aHAJMTUUYECKON JIESTEIbHOCTH
Hearor MpoBOAUT CEMHUHAPHI, 3aHATHS MO TPE3EHTALUU TBOPUYECKUX M MPAKTHUYECKUX DPadOT
s’MO3TOBBIE IITYPMBI, THTEIICKTYaJIbHBIC HTPHI.

MarepuaabHO-TEXHUYECKOe 00ecIiedeHue MPorpaMMBbl

OpraHu3annoHHBIE YCIIOBUS, MTO3BOJIIONINE PEaTn30BaTh COACPIKAHHE JOMOITHUTEIbHON
00pa3zoBaTeIbHOM MPOrpaMMBbl « XUMHUS B OBITY» MPEAIONIAraloT HaJIMIHeE.



-TIOMEILCHUS, YKOMIUIEKTOBAHHOTO CTaHAAPTHBIM Y4YeOHBIM OOOpYJOBaHHEM U MEOENbIo
(mocka, mapThl, CTYJbs, MKaQbl, TEKTPOOOECIeYEHNE, BEITSDKHON IIKad, PaKOBHHA C XOJIOAHOM
BOJIONPOBOJIHOM BOJION).

-HEOOXOIUMBIX JIJIsl IKCIIEPUMEHTOB 000PY/I0BaHUS U PEAKTHBOB.

-MynpTEMenuHOrO 060pyaOBaHMS (KOMIBIOTEp, HOYTOYK, IIPOEKTOp, (IdII- KapTl,
9KpaH, CPEJCTBA TEIEKOMMYHUKAIMHU (JOKaJIbHbIE IIKOJIbHBIE CETH, BBIXOJ B UHTEPHET).

Junaktudeckoe obecreueHrne mpearnosaraeT Haliuue TeKCTOB Pa3HOYPOBHEBBIX 3a/laHUil,
TEMATHUYECKUX TECTOB IO Ka)KIOMY pa3[eily TEMbI, MHCTPYKIMH JJIs1 BBIIOJIHEHUS TPAKTUYECKUX
paboT, Tabmuubl xumMuueckux onemeHToB JIM. MenzgeneeBa, TaOmuLbl PacCTBOPUMOCTH
OCHOBAaHMHI1, KUCIIOT, COJICH.

KanpoBoe oOecrieueHne nporpamMmmsl.
[Tenaror, peanusyromuii [IporpamMmmy 10mKeH UMETh BhICILIEE HIIH CpeHEE

npodeccroHaabHOE 00pa30BaHUE B COOTBETCTBYIOIIEM HANPAaBJICHUU U J1a0OpaHT,
o0ecreunBaroIni ee NPaKTUYECKYI0 YacTh.
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