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1. IlosicHuTeIbHAA  3aIHMCKa
Hampasnennocts  [IporpaMmbl  €CTECTBEHHOHAy4YHAs
Yposens ocBoenus [IporpamMmbr — 6a30BbIi
1.1. AKTyaJbHOCTb M 0COOEHHOCTb TNPOrPaMMBbI

Cucrema o0miero oOpa3oBaHHUSI HE BCEra MOXKET 00€CIeYuTh OOyYarOIIUXCS TaKUM
ypOBHEM OOpa30BaHUs, KOTOPBIA OyneT NOCTAaTOYeH MAJs pealu3alud HUX CHOCOOHOCTEH B
BbIOpaHHOU cdepe nearenbHocTd. [Iporpamma BHEYpPOUHOW NEATEIBHOCTH «XUMHUSL B OBITY»
(manee — IlporpaMma) HampaBjieHa Ha pa3BUTHE M (OpMHpPOBaHHE y OOYYAIOUIMXCS LETOCTHOTO
TMpejcTaBlieHus 00 OKPYXKAIOIIMX BELIECTBAX HA OCHOBE MONYYECHHBIX XMMHYECKUX 3HaHHU. B xome
peanuzanuu [Iporpammel, oOyyaroniyecs COBEPIICHCTBYIOT CBOM YMEHUSI U HABBIKM B PELICHUH
NPaKTUYECKUX 3aJad, YTO CIIOCOOCTBYET pa3BUTHUIO Y HHUX JIOTHYECKOTO, HWH)KEHEPHO-
TEXHUYECKOTO M DKOJOTMYECKOro MbIluleHus. Ha mnpumepe XuMuM, ydalidecs TIOIy4aroT
OpeJICTaBICHUsT O  MeToJax  IIO3HAHWs, XapaKTepHbIX I €CTECTBEHHBIX  HAyK
(3KCIIEpUMEHTAIBHOM U TEOPETHUECKOM )

IIpenycmotpennas IlporpamMmoi peanu3anuss MEXIPEIMETHBIX CBSA3EH IO3BOJIUT
00y4aronMMcs OCYIIECTBUTh MHTETPALMIO UMEIOLIUXCS MPEACTABICHUN B LIEJTOCTHYIO KapTHHY
MHUpa, a TPAKTHUYECKHE 3aHATHUS M TPOEKTHAas AEATEIbHOCTh COBEPIICHCTBOBATH YMEHUS H
HaBBIKM, HEOOXOAMMBIE [UIsI MPOBEICHHS HCCIEIOBaHUSA, COMOCTaBIEHHsS (aKTOB, aHalU3a
MOJIyYEHHBIX PE3YyJbTAaTOB, PpabOThI C NPUOOPaMHU U PEAKTHBAMHU.

Brnagenne 3HaHMAMH O XHMHUYECKHX BEIIECTBAX MOTYT OOECHEYUTh TPAMOTHOE
OTHOILIEHUE K MPUPOJAE U K COOCTBEHHOMY 3710pOBbIO Oe3 HaHeceHus yiiepOa. [losTomy 3HaHMe
BO3MOXXHBIX TIOCJIEJICTBUNA BO3JCHCTBUS Pa3IMYHOTO pOJa XMMHUYECKHX COCIUHEHUN Ha
OpraHu3M Y€JIOBEKa CTAHOBUTCS HEOOXOJIMMBIM HE TOJBKO JUIsl Bpadei, HO M JUIsl KaxKIOTro
YeloBeKa.

3HaHMs, TONyYaeMble B IIKOJE IO XUMHHU, BO3MOXKHO M HEOOXOJAMMO TPaMOTHO
OPUMEHSITh W B TIOBCEJHEBHOM Ku3HU. [lo3HaBas OCHOBONOJAraloOIIME 3aKOHBI XUMUH,
oOydaromuecss 3HaKOMATCS C COCTAaBOM M CBOWCTBAMHU PA3JIMYHBIX XUMHUYECKUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa30M MPUCYTCTBYIOIINE B YEJIOBEYECKOM OpraHM3Me, TaK M MPU HE3aBHCHMOM
BHEWIHEM Bo3zeHcTBUM. I[IIKOMbHMKM y3HAIOT, KaK MMEHHO 3TH BELIECTBA BIMAIOT HA IPOLIECCHI
KU3HEJEATEIIbHOCTH OpraHu3Ma W Ha caMy JKU3Hb 4YENOBEKa - YTO IMOJIE3HO U B KaKHX
KOJIMYECTBAX, @ YTO MOYKET OKa3bIBATh OTPULIATEIBHOE BIUSHUE.

[Iporpamma «Xumusi B ObITY» 3HAKOMHUT O0YYAIOIIUXCS C KOMIIEKCHBIMU TIPOOJIeMaMu U
3aJauaMu, TPEOYIOUIMMH CHUHTE3a 3HAHUM MO paxy npeaMeToB ((u3uka, OMOIOTHS, KOJIOTHS,
reorpadusi, UICTOPHS).

OKOJIOTMYECKHE 3a[auy: aHalu3 M3MEHEHUH B OKpPYXKAloIIEH Cpeie M OpraHu3alus CBOETO
BJIMSIHUA HA CUTYaIuio, opMHUpOBaHUE OEpeKHOTO OTHOIIECHUS K TPUPOJE.

dusnueckue 3a1aud: H3yyeHHe (U3UUYECKHUX CBOMCTB BEIIECTB, (U3NYECKHE METOJbI
aHaJu3a BEILECTBa.

Hcropuueckue 3amaun: UCTOPUYECKUE CBEICHMS O BIMSHUM XMMUHU HA JKU3Hb YeIOBeKa.

Bbuonoruueckue 3agaun: n3y4yeHne XUMHUYECKOTO COCTaBa 00BEKTOB KUBOW MPUPO/IBL.

Nndopmaruka - mnouck wuHbpopmauuu B HMHTepHeTe, co3maHue u odopmieHue
npe3eHTaluii, padoTa B TEKCTOBBIX U TAOJUYHBIX pEAaKTOpax.

Copepxanue IIporpamMmbl 3HAKOMHUT OOYYArOIIMXCS C XapaKTEPUCTUKOW BEIIECTB,
OKpYXaoINX Hac B OBITY: BOJA, MOBapeHHasl COJb, MUIIEBAs COJA, C BEUIECTBAMH, M3 KOTOPHIX
CleNaHbl MOCyAa, COUYKHW, KapaHJallh, Oymara, CTPOUTENIbHbIE MaTe€pUalbl, aBTOMOOUJIbHAS
TEXHHKA, JIEKApCTBA U T. II.

Takue Ttembl kak: «Boma», «IloBapennas conb», «Crouuku», «bymara» npawor
BO3MOXXHOCTh aKTyaJH3allMu SKOJOTMYECKHX 3HaHUM oOydaromuxcs. [Ipaktuueckue 3aHATUHSA
CHOCOOCTBYIOT (JOPMHPOBAHUIO CIIELUANBHBIX YMEHUH M HAaBBHIKOB PalOOThI C BEIIECTBAMHU U
000pyI0BaHHEM.

[IpoexTHble paboOTHl, TeMaTHKa KOTOPBIX MpHuBOAUTCA B IlporpamMme, mMo3BOJAT
copmMupoBaTh y 00y4arOMIMXCSd yMEHHE CaMOCTOSITENbHO MPUOOpETaTh W MPUMEHSATh 3HAHUS, a
TaK)Ke Pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH.



AxTtyanpHOCTh [IporpamMmbl 00ycioBiieHa TEM, YTO B Y4€OHOM IJIaHE MO MPEAMETY
«XuMHsS» OTBEACHO BCEro 2 4aca B Helemto B 8 M 9 kiaccax, 4To JaeT BO3SMOXKHOCTh CHOPMUPOBATH Y
o0y4JarImuxcs TOJBKO 0a30BbIC 3HAHHWS IO MpeaMery. B Toxe Bpems Bo3pact 15-16 Oyner
SBJSIETCS. BKHBIM JIJIsI TIPO(ECCHOHAIBHOTO CaMOOTIpeIeNieHHsT 00ydJarommxcs. Bo3sMokHO, 4TO
NPOCHYBIINCS HHTEPEC K XUMHH MOXKET BIIHSTH Ha BEIOOp Oyymieit mpodeccuu.

1.2. Ilenaroruyeckas ueaecoodpasHocrs Ilporpammebl

[lemaroruueckas nenecoodpasHocTh [IporpaMMbl 3akiI04aeTcss B TOM, 4TO B Ipolecce
00y4eHHUs CO3JA0TCS yCIOBUS K (HOPMHUPOBAHUIO y 00YUAIOIIMXCS
LEJIOCTHOM KapTUHBI MHpa, BOCHUTAHUIO JIIOJEH TBOPYECKUX M KOHCTPYKTHUBHO MBICIISILIHUX,
TOTOBBIX K PEIICHHUIO HECTAaHAAPTHBIX KHU3HEHHbIX 3anad. Ha 3ansarusx no Ilporpamme
dbopMupyroTCsl yMeHHs O€30MacHOro OOpalleHusi ¢ BELIECTBAMH, HCIOJIb3yEeMbIMU B
MOBCETHEBHOM JKM3HH, 3aKJIQIBIBAIOTCS HOPMBI 30pOBOr0 oOpas3a JKHU3HU. 3HAKOMCTBO
Oo0y4JaromuXxcsi C¢ XUMUYECKUMHU BEIIECTBAMHU, U3 KOTOPBIX COCTOUT OKPYXKAIOUIUH MHUp,
MO3BOJISIET PACKPBITh BAKHEHIIINE B3aMMOCBS3M YEJIOBEKA M PA3NIUYHBIX BELIECTB B Cpelie €ro
OOUTaHUSI.

1.3. Orimunrenbnbie ocodennoctn IlporpamMmbl

[IporpaMma MMeeT NPUKIAJHYK HaIlPaBICHHOCTb U CIYXHUT JJs YAOBIETBOPEHUS
UH/IMBUYaTbHOTO MHTEpeca 00y4aromuxcss K U3yYeHHIO M MPUMEHEHHUIO 3HAHUM MO XUMHH B
noBcenHeBHOM ku3HU. B Ilporpamme craBuTcs 3amaya  HEOOXOAMMOCTH OOECIEUUTH
XMMHUYECKYI0O TPAMOTHOCTb B HAIPABICHUM COXPAHEHHS 370POBbs, KaK 3ajora YCIEUTHOCTH
YeJIOBEKa B JKU3HM; JAETCS MTOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHMW3Max UX JACHUCTBHS Ha
opranu3M uenoBeka. Copaepxkanue IIporpammbl ompezensercs C YyY4€TOM BO3PACTHBIX
0COOEHHOCTEHN 00YUarOIUXCs U X HHTEPECOB B 00JIACTH MO3HAHUS MUPA, K caMOMYy ceOe, )KU3HH B
[EJIOM, a TaKKe C YYeTOM IICHXOJIOTO-TIEIarOTHYECKUX 3aKOHOMEpHOCTEeH OOydeHus u
(dbopMHpOBaHHs €CTECTBEHHOHAYYHBIX 3HAHMM M BHUJOB IMO3HABATENLHOU AearenbHOCTH. Ocoboe
BHUMaHHE yJenseTcss GOPMUPOBAHUIO SKOJIOTUYECKUX 3HAHUHM 00ydaronixcs.

1.4. Hean u 3axaun IIporpamMmmbi

Heas: dopmupoBanue y o0ydaronmxcsl rIyOOKOrO M yCTOHUMBOrO MHTEpeca K MHpPY
BEIIECTB U XMMUYECKUX IPEBpAILCHU, MPUOOPETEHUE HEOOXOAUMBIX MPAKTUYECKUX YMEHHUU U
HABBIKOB MPOBEJACHUS SKCIIEPUMEHTOB.

3amaun:

Oo0yuarommue:

- paciIupeHHe Kpyro3opa oOydalolIuXcs;

- TOBBIICHME MX HMHTEpeca K XUMUM M Pa3BUTHE BHYTPEHHEH MOTHMBALMM YYEHHUS UEpe3
(dbopMupoBaHHE MPEICTABICHUA O COCTaBE M CBOMCTBAX XMMUYECKUX BEIIECTB U MAaTEPUAIIOB,
OKpPYXarOIIMX YeJIOBEKA B NIOBCEAHEBHON KU3HU U MEAUIIMHE;

- pacuIMpeHue U YIiayOJaeHue 3HaHuH 00yJaroIMXCsl O POJIM XUMUYECKUX 3JIEMEHTOB U MX
COCJIMHEHUN B JKU3HENEATEIHbHOCTH OPraHu3Ma, O BAKHEHIIMX XUMHUYECKUX MPEBPAICHUX,
JeKaIIUX B OCHOBE MeTaboIn3Ma, 0 MPUMEHEHNU B MEIULIMHE HEKOTOPBIX HEOPraHUYECKUX U
OpPraHUYECKHX BEIIECTB;

- pacumpeHvde MW yriayOjleHue 3HaHUM 0O0ydYaromMxcs IO OBJIAJEHUIO OCHOBaMU
METOAOB TO3HAHMs, XapaKTEepPHBIX JUIsI E€CTeCTBEHHBIX HayK (HaOIIoJeHHe, CpaBHEHHE,
JKCIIEPUMEHT, U3MEPEHUE);

- TOATrOTOBKAa OOYyYaloOlUXCs, OPUEHTHUPOBAHHBIX HA XUMHUYECKHH mpoduib
o0yueHHs, K yCBOCHHUIO MaTepHalia MOBBIIICHHOTO YPOBHS CII0)KHOCTH IO XUMUH.

PasBuBaromme:

- (opmupoBanue crnenuaIbHBIX YMEHHH M  HaBBIKOB pabOThl C  XUMHYECKUMHU
BEIIIECTBAMU U MaTepraiaMy B OBbITY M UCIIOJIb30BAHUS MOTY4YEHHBIX 3HAHUI Ha ITPAKTHKE;

- Ppa3BUTHE TBOPYECKHX CIMOCOOHOCTEH M  YMEHHH ydalluXcs CaMOCTOSATEILHO
nprOOpeTaTh U MPUMEHSTH 3HAHUS HA TPAKTHKE.

BocnurarenbHble:



- BOCIIMTAHHE SKOJOTHYECKOM TpPaMOTHOCTH U XHMHYECKON KYJIBbTYPBI IIpHU 06paH_[eHI/II/I C
BCIICCTBAMHU,

- BOCIMTAHMC SMOLMOHAJILHO- HCHHOCTHOI'O OTHOIICHHA K OKPYXKAIOIICMY MHUPY,

- OpHWEeHTalUs Ha BHIOOP XUMHKO-OMOJIOTUYECKOTO MPODHIL.
1.5. Anpecar IIporpammbi
[Iporpamma akTyanmpHa s oOywarommxcs 9 kmacca (15-16 mer). Ha oOydenue mo
[Iporpamme npuUHUMAIOTCS BCE JKENAIOLIUE, MMEIONIMe O0a30Bble 3HAHMS 1O XUMUU U HE
UMEIOIIUE MPOTHUBOMOKA3aHHH 110 3/J0POBBIO.
1.6. @opMbI U pe:KUM 3aHATHI.
®opMBbI OPraHU3aluy Y4eOHOI 0 3aHATHS:
- JIEKIMOHHO-CEMHHAPCKOE 3aHSATHE;
- TPaKTUYECKOE 3aHATHE;
- Oecena;
- KoH(epeHuus,
- wurpa.
@®opmbl opranu3anuu 00pa3oBaTebHOIO MpoLecca - IPYNIOBas, HHIWBUIYaIbHAS.
Copepxanune Ilporpammbl  mpenmonaraer pa3HOOOpa3HbIE BUABI  JIEATEIBHOCTU
oOyuaromuxcsi: 6ecesbl, TUCKYCCUH, TPAKTUYECKUE U JabOpaTopHbIE PabOTHI, CAMOCTOSATEIbHBIE
POEKTHBIE pabOThI C UCIIOIB30BAHUEM PA3TUYHBIX HCTOYHUKOB HH(OpMAIUH.
I'pynnosaa (Gecena >BpUCTHYECKAsl, 3aIlUTa MPOEKTOB, JTaOOPATOPHOE 3aHATHE, JICKIH,
OJIMMITNAJIA, OTKPBITOE 3aHATHE, IPAKTUUECKOE 3aHIATHE, IPE3CHTALIMS, CEMUHAP).
Huousudyanvnaa (nabmonenne, oTpabOTKa HABBIKOB PEIIEHUS MPAKTUYECKUX 3ajad).
JleximonHO-ceMuHapckas (opma mHpoBeieHHS y4eOHBIX 3aHATUH TO3BOJAET PACHIUPUTH U
yIIIyOUTbh 3HAHUSA O XMMHUYECKUX BEIECTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEILCTBE, MEUIIMHE
u T.1. CeMuHApHl CIIOCOOCTBYIOT MOBBIIIEHUIO YPOBHSI CaMOCTOSITEIBHOCTH OOYYarOIIUXCS B
YCBOGHMHM MaTepuajlia M MpH paboTe ¢ JOMOJHUTEIbHBIMH HCTOYHHKAMH HH(OpMAIUH.
[IpakTrueckue 3aHATHSI CIIOCOOCTBYIOT (DOPMUPOBAHUIO CIIEIHATIBHBIX YMEHUI 1 HABBIKOB PaOOTHI
C XMMUYECKMMH BellecTBaMU M oOopyaoBanueM. Co3iaHHe MPOEKTHBIX PadOT MO OTAEIHHBIM
temaMm [IporpaMMbl TIO3BOJISIOT Pa3BUTh TBOPUECKHE CHOCOOHOCTH, C(HOPMHUPOBATH Y
00y4aromuXCcsi YMEHHUSI CAaMOCTOSITEILHO TPHOOPETATh 3HAHUS.
Wuterpauus: mporpamMma yriayOnseT 3HaHUS 1O OHONOTMH, XHWMHH, 3KOJOTHH,
MEIUINHBI, TICUXOJIOTHH. FITOTOM YCBOCHHS MPOTPAMMBI SBJISIETCS 3aIIMTa MPOEKTA.
Pexxum 3anstuii: 1 pa3 B Henenmo no 1yacy.
1.7. Cpok peanusanuu IIporpamMmbL
Cpok peanuzanuu nporpammbl - 1 rox. OOmiee KOJU4eCTBO Y4eOHBIX YacoB,
3alVIaHUPOBAHHBIX HA BeCch nepuo o0yuenus: 34 yaca.
1.8.Ilnanupyemblie pe3yabTaTrhl ocBoeHuss IIporpammebl. OOpa3oBaTesibHbIE
pe3yJabTaThl:
[Tocne 3aBepuienust oOyuenus mo [Iporpamme oOydaromuecs OyayT 3HATH:
- COCTaB, CBOMCTBa, 00JIaCTH MpPHMEHEHHUs Hamboyiee pacmpoCTPaHEHHBIX BELIECTB U
MaTepUajJoB U yMETh MPUMEHATH HMX MO HAa3HAUEHUIO, COOMIOAas MpaBuia O€30MacHOro
oOpallleHusl ¢ HUMU;

- pOJb XMMMYECKHX 3JIEMEHTOB U UX COEIMHEHUH B KU3HEIEATEIbHOCTU OpPraHU3MA,;

- BaKHEWIIME XMMHUYECKHE MPEBPALICHHS, JEKAIIHE B OCHOBE META0OIM3MA;

- HEKOTOpbIE HEOPraHWYECKHE M OPraHMYECKUE BEIIECTBA, MPUMEHSIEMbIE B MEIULMHE.

[Tocne 3aBepmienus oOyuenus no [Iporpamme obyuatorumecs: OyayT yMeThb:

- COCTaBJISTh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JEMEHTOB B IMPHUPO/IE,
000CHOBBIBATh POJb KaXJOTO0 B COXpPAaHEHUH MPUPOJIHOTO PAaBHOBECHSA, AHAIM3UPOBATH
MPUYMHBI U MTOCJEACTBUS €r0 HapyLICHHUS;

- TPOBOJUTH XUMUYECKUN SKCIEPUMEHT 110 OOHAPYKEHUIO KaTUOHOB M aHMOHOB B
pacTBOpax;



-coOMIoaTh mMpaBwiIa OE30MAacCHOCTH TIpU  OOpAlICHHH C
BEIIECTBAMU U CPE/ICTBAMH OBITOBON XUMHH;

~-COCTaBJISITh OTYET O TPOJECTAHHOM JKCIEPUMEHTE;

-TIPUMEHSTH BEIIECTBA 110 HAa3HAUYCHHIO,

-pe€laTh 3agadu paanqufI CTCIICHU CJIOKHOCTH: KaK THUIIOBBIC, TaK M KOMIIJICKCHBIC,

JICKapCTBCHHBIMU

-pa3BUBATH CO6CTB€HHYIO WHUIOUATHUBY M MMO3HABATCIIbHYK) AKTHBHOCTD IIPH PEIICHUU PA3JIMYHBIX

BOIIPOCOB U MPOOJIEM B XHMHUHU.

Jlnst  MOHMTOpUHTa pe3yJabTaTUBHOCTH OOpa3oBaTENLHOIO Ipolecca Mo
[Tporpamme «Xumus B OBITY» HCIIONIB3YIOTCS CIEAYIOIINE BUIABI KOHTPOJIS:

* TpeBapUTEIIbHBIA KOHTPOJIb (TIPOBEPKA 3HAHUI yUalXCs Ha HAYAITbHOM 3Tarie
ocBoeHus [IporpamMmbl) — BXOAHOE TECTHPOBAHUE;

* TEKYI[MI KOHTPOJIb (B T€UEHHE Bcero cpoka peanusanuu [Iporpammer);

* UTOTOBBIA KOHTPOJIb (3aKIIIOUUTENIbHAS IPOBEPKA 3HAHUM, YMEHNH, HABBIKOB 110
utoram peanuzauuu IIporpamMmer).

2. Conep:xanne IIporpammbl
2.1.  YuyeOHblil (TeMaTHYeCKMil) MJIaH

Ne | pazpanme paziena KosmyecTtBo 4acos ®opma aTrecranuu/
Bcero | Teopus NMPaKTHKAa KOHTPOJIA
BBonansie 3aHATHSL. 3 2 1
1 Hcropus 2 1 1 Bxonnoe
B3aMMOOTHOILIEHU I TECTUPOBAHUE
YEeJIOBEKA U MIPUPOJIBI
2 CBolicTBa BEIIECTB 2 1 1 TECTHPOBaHHE/ OTYET
o MPaKTHIECKOM
pabote
3 [Touemy u Kak | 2 1 1 TECTHPOBaHHE/ OTYET
MPOTEKAIOT 1o TIPaKTHYECKOH
XUMHUYECKHE PEaKIn pabote
4 Bona 2 1 1 TECTHPOBaHHE/ OTYET
o MPaKTHYECKOM
pabote
5 Yucrele BemecTBa U | 2 1 1 TECTUPOBaHKUE/ OTYET
CMECM B  JKU3HHU 1o TIPaKTHYECKON
YeJioBeKa pabote
IloBapenHas cosb u | 2 1 1 TECTUPOBaHHE/ OTYET
6 caxap o TIPaKTHYECKOM
pabote
7 XUMHS TTHIIH 2 1 1 TECTUPOBaHHE/ OTYET
o MPaKTHYECKOM
pabote
8 Crnuxn 2 1 1 TECTUPOBaHHE/ OTYET
o IPaKTUIECKON
pabote
9 bymara 2 1 1 TECTUPOBaHHE/ OTYET
o MPAaKTUYECKOU




10 | Xumus n| 2 1 1 TECTUPOBaHHE/ OTYET
CTPOUTEIHCTBO 1o TIPaKTUYECKOM
pabote
11 | Xumusa u Mequiaa 1 1 TECTHPOBaHHE/ OTYET
o MPAKTHIECKON
paboTe
12 | Xumus v TpaHcnopr | 2 1 1 TECTHPOBaHHE/ OTYET
o MPAKTHIECKOU
pabote
13 | Xumusa n yucrora B | 1 1 1 TECTUPOBaHHE/ OTYET
JIoMe 10 HPAKTUYECKON
pabote
14 | Xumus n| 2 1 1 TECTHPOBaHHE/ OTYET
KOCMETUYECKHE 1o TIPaKTUYECKOM
CpeICcTBa paboTe
15 | Xumusa  u miaHera | 2 1 1 TECTUPOBaHHE/ OTYET
3emiis o HPAKTUYECKON
pabote
16 | Hayuno- 3 1 1 3amuTa IpoekTa
HCCIIE0BATENbCKAS
POEKTHAas
JeSITETbHOCTh
34 17 17




2.2. Copep:xanue IIporpammpl

BBenenmue

O6mue npaBuia paboThl B XUMUYECKOW JiabopaTopuu. TexHuka 0€30MacHOCTH MPHU
pabote B xumuyeckor naboparopun. OxazaHue NEpBOM MOMOIIM MPH HECYACTHBIX CIyYasX.
[IpaBuna pabGoThl C KHCIOTaMH, IIEIOYaMHU, JETYYMMHU BellecTBamMH. HarpeBaTenbHbie
puOOpPHI U TMpaBuiIa padoThl ¢ HUMH. XUMHYECKasi TOCcyAa 00IIero Ha3HaueHus. MbITbe U
CYILIKa XMMUYECKON TOCY/IbI.

Ponp xumumM B KM3HM dYellOBEKa M pa3BUTUU ueioBedecTBa. O030p BaKHEHIIMX
KJIaCCOB COEJIMHEHMI, HCIOIb3YEMBIX YEJIIOBEKOM. XHMHS -TBOPEHUE MPUPOABI U PYK
yenoBeKa. XUMHUs BOKPYT Hac. XMMHUYECKHUE BEIIECTBA B IOBCEAHEBHOM )KU3HU YEJIOBEKA.

Ilpakmuka:

Ilpuemvr obpawjenus ¢ nacpesamenvHbiMu NpUOOPAMU (CRUPMOBKA, NAUMKA, 60O0SHAS.
OamHs) u XumMuueckol nocyoou ooue2o Ha3Ha4eHus.

Cocmaenenue mabauy, ompaxicarowux KiacCUDUKayuro 6eujecms, u3eomoeieHue
SMUKEMOK HEOP2AHUYECKUX Bewjecms, CcOCMAasNeHue CNUCKA peaKmugos, HecoBMecmuMbix O
XpaueHusi.

Tema 1. Mcropust B3aMMOOTHOLIEHMI YETIOBEKA U IIPUPOIbI

Hctounuku sHeprum (ucuepmaeMble M HeUcyepriaeMble). «IDKOJIOTHUECKUN PIOK3AK.
HeobxomumocTh OepexHOro OTHOLIEHUSI K OKpY»Karolied cpeae. YenoBek W Mmpupoia B AaJeKOM
MPOIJIOM: IPUCBAUBAIOIIEE XO034KMCTBO. J[peBHHE nroAau. BiusHHEe NpUpPOAHBIX YCIOBHM Ha
paccesieHue U 3aHATUS APEBHUX JIIOJIEH.

OcHOBHbIE 3aHATHS JAPEBHUX JIOACH: coOuparenscTBO M oxoTa. lIpucBamBaroiee
X034MUCTBO. JIOKaIBbHBINA XapakTep BIMSHUS JESTEIbHOCTU JIPEBHUX COOMpATeNiel M OXOTHUKOB Ha
IIpUPOY.

[lepexon demoBeka K NpOU3BOAsAIIEMY XO3sAWcTBY. lIpomsBopsiiee X034HMCTBO.
Bo3HukHOBEHME 3emienenuss M CKOTOBOACTBAa. BoszaelicTBue Ha Npupoay JpPEBHUX
3eMJIeIeNIblieB U CKOTOBOAOB. CTuxuiiHoe mnpupononois3oBaHue. OmnycTelHMBaHME. ['nbensb
IUBWJIH3AIINN.

Ot KoznecHulpl 10 camoiera. M3meHeHne XapakTepa IpUpPOIOIOIb30BaHUS B IPOLIECCE
pa3BUTHUS YEJIOBEYECKOTO O0IIECTBA

Yenosek u npupoaa B HacrosuieMm. [IpsiMoe U KOCBEHHOE BO3JIEUCTBUE XO3AMCTBEHHOM
JIeATEIbHOCTU 4YeloBeka Ha npupony. Murponykums. Hewncuepmaemple U ucuepnaeMble
MCTOYHUKHU HEpruu. VICTOUHMKM 3HEpPruM (McuepriaeMble M HEUcUepraemble). «IKOJOTHMYECKUn
prok3aky». Heo6xomumocTthb

OepeKHOr0 OTHOIIEHHS K OKpY»KaroIiel cpene. AJbTepHATUBHBIE UCTOYHUKU SHEPTUH.
[IpunuBHBIE >IEKTPOCTAHUMM. DHEprus BeTpa. l'eorepmanbHas sHeprus. buosHepreruka.

Ilpakmuueckue 3ad0anus

Mooenupyem eempsinoii 0sucamens. Cmpoum

«pO3y 6empoey c80etl MECIHOCMU.

IIpespawenue pasuvix 6udos suepeuu opyz 6 opyaa.

Haepesaem no-pasHomy (nepedaua menJiosou SHepauu U3LyyeHuem,
menionpo8oOHOCMbIO, KOHBEKYUELL).

Tema 2. CBoiicTBa BEIIECTB.

Xumudeckne u GU3NYECKHe CBOMCTBA BemiecTB. UncThie BemecTBa U cMecd. OCHOBHBIE
IpUeMbl C TBEPABIMH, >KUIKUMHU U Ta3000pa3HbIMU BemlecTBaMu. JlaGopaTopHble CHOCOOBI
NOJIy4eHUs] HeopraHuudeckux BemniecTB. lIpouecc pactBopeHus BemecTB. PacTBopsl M uX
IPUTOTOBJICHUE.

Ilpakmuueckue 3adanun

[lonyuenue yenexucnoeo 2aza, KUCIOpooa 8 1abopamopuil.

Tonyuenue cynvghama meou uz meou , cepedbpa uz Humpama cepeopa u m.o

Tema 3. IToueMy U Kak MPOTEKAIOT XUMUYECKNE PEAKLIUU.

MHuoroo6pa3zue M 3aKOHOMEPHOCTH TMPOTEKaHMsI XUMHYECKUX peakiuil. Kiaccudukarms
XUMUYECKUX pEeaKIUi. 3aKOHOMEPHOCTU IMPOTEKAHMS XHUMHUYECKHUX peakuuil. Baemnue



NPU3HAKK TMPOTEKAHUS XUMUYECKUX peakluuid. XUMHYECKHE YpaBHEHHS. 3aKOH COXPAHEHHS MacChl
BEIlIECTBA. XMMUYECKHE PEAKIIUU B )KUBBIX OpraHU3Max.

Ilpakmuueckue 3ad0anus

Cocmaenenue ypasmenutl peakyuti no yenouke npespawjeHul.

Onvimul  «3mess Uz caxapHou nyopwly, «B3aumoodelicmeue memaios ¢ CONAHOLU
KUCTOMOUY, «3Mes U3 2NIIOKOHAMA KAlbyusy

IIpogedenue KkauecmeeHHbIX peakyuil.

Tema 4. Bona.

Bona B macmtabe tuianetsl. Kpyrosopot Bonbl. [IpupoaHast Boga u €€ mpecHoid BOJbI Ha
mianere. lIpecHas Boma W ee 3amachl. DKOJOTHYECKHWE NpOoOJIeMbl 4UCTOM Boabl. Boma B
opranu3Mme 4enoBeka. Boyma B Memuniuae U papmakosioruu. AHOManKu (PU3NUECKUX CBOWCTB.
PactBopsiromias cnocoOHOCTH BoABL. [Ipob6ieMbl TUTHEBOM BOIBI.

IIpakTHka:

Ananu3z 600vl U3 NPUPOOHBIX UCTNOYHUKOS.

Pacmeopsrowee oeticmsue 800bi.

Ouucmka 600ul.

Onpedenenue dcecmrxocmu 600bl U ee ycmpaneHue. Mnozo

JIU 800bI 8 08OWAX U (hpyKmMax?

Tewma 5. UncTble BelIECTBA M CMECH B )KU3HU YEJIOBEKA

Yucrteie BemectBa JluctuimpoBanHas Boxa, Kucnmopon. CepeGpo, Bomopon, Ceunery u ap.
Uctunnsie pactBopsl. Cmecu Mopckaa Boxaa. I'panut. Crane. PactBop xsopuaa HaTpus A
unbekuuid. Yyryn. Bosmyx. bazanbr. Crekno. OMynbcus «Macio B Boje». Pa3HOBHIHOCTH cMecei,
00J1aCTH WX WCIOJb30BAaHUS B IMOBCEIHEBHOW KXU3HHU YEJIOBEKA. | OMOTEHHBIE M T€TEPOTCHHBIC
cmecu. Cmecu B (apmakonoruu. [lpumepbl KUAKUX, TBEPIABIX M Ta3000pa3HBIX CMeECEH.
OnHopoIHbIE U HEOHOPOIHBIE cMecH B ObITy. CBoMicTBa cMeceil. Pa3aenenue cMecei.

Brinenenue BemecTB W3 HEOJHOPOTHOM CMeCH, OOpa30BaHHOW pPACTBOPUMBIMU U
HEPACTBOPUMBIMU B BoJie BemlecTBamMu. OTcrauBaHue: BoieneHue BelecTB U3 HEOJHOPOIHOM
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMH B BOJIC BEIIECTBAMH C PAa3JIMYHON IJIOTHOCTHIO. B

JeNUTeNbHOW BOpOHKe. J{MCTWILIANMS, BhIapuBaHUe, LIEHTpUdyrupoBaHue, xpomarorpadus,
KPUCTAIUTM3AlMs. U BO3TOHKA. [leperonka Wiy AMCTIIUIALMSA - CMOCOO pasieneHus, OCHOBAaHHBIH Ha
pa3iInyuny B TEMIEPATYpaX KUIEHUS APYT B JPYre KOMIIOHEHTOB.

[IpueM pazneneHuss OAHOPOAHBIX CMECEH IyTEM HCHAPEHUs JIETYYHMX KUIKOCTEH C
NoCJIeyIoIeld KOHJeHcauue ux mnapos. [Ipumep: nosydeHue AUCTHILIMPOBAHHON BOJIBI.
Pemenue 3a1a4 Ha HaX0XKJI€HHE MAacCOBOI U 00BEMHOM 10JIM KOMIIOHEHTa CMECH.

Ilpakmuka

Hzeomoenenue npocmetiwux @Guibmpos u3 noOpyuHvix cpeocms. Pazodenenue
HEOOHOPOOHBIX CcMecell.

Ouucmka MeOH020 Kynopoca om HepacmeopuMblX U pacmeopumblx Hpumecel.

Tema 6. [loBapeHHas coJib 1 caxap

Pons moBapeHHO# conu B 0OMEHE BEIECTB YelloBeKa M >KUBOTHBIX. CoJieBoil OanaHc B
opranu3me denoBeka. [IpumeHeHHe XJjopuaa HATPUsi B XO3SAWCTBEHHON JAESITEIBHOCTH
yenoBeka. Korma conb - 1. 3moynotpebienue conbio. Vcnonp3oBaHue XJIOpHaa HATpUs B
XUMHYECKOW MPOMBIIUIEHHOCTH. Vcronib30BaHWe XJIOpUAAa HATPUS B MHILNE, MEAHUIIMHE.
[IpousBoacTBo moBapeHHoM conu. Caxap u ero cpoiicTBa. [lone3Hble W BpeaHbIE YEPTHI
caxapa. HeoObruHOE MpUMeHeHne caxapa.

Ilpakmuka.

Ceoticmea pacmeopos nosapennou conu I opum

au caxap?

Tpubonromunecyenyus

Tema 7. Xumus numm

N3 dero cocrour mnuma. XHUMHYECKUH COCTaB MPOAYKTOB MUTaHUsA. (OCHOBHBIE
KOMIIOHEHTBl IUIIM: JKUpBL, OEJIKH, YIJEBOJAbl, BUTAMMHBI, COJU. XHUMHUSA MPOTYKTOB
pPacCTUTENBHOTO M >KMBOTHOTO mpoucxoxiaeHus. @dusmonoruss mnwumeapeHus. [IpoaykTs
OBICTPOTO MPUTOTOBIICHUS U OCOOEHHOCTH WX Mpou3BojcTBa. IIporecchl, mpoucxonsime npu



Bapke, TYyIICHUHM U XapeHuHW mnuuy. Kak cnemars ey He TOJNBKO BKYCHOW, HO M TOJE3HON?
JloGaBKH B MPOIYKTHI MUTAHUS.

XVWMUYECKHUE peakUud BHYTPH HAC. XUMHUYECKHE IMPOLECCHl, MPOUCXOIAIINE TpU
XpaHEeHUU U TepepaboTKe CeNbCKOXO3SHCTBEHHOTO ChIpbs. KOHCEpBaHTHI M aHTHOKHCIUTENH, UX
pOJIb.

Croco0bI XUMHYECKOTO aHANM3a COCTaBa BEIIECTB B MpoAykTax mutanus. Copepikanue
BUTAMHMHOB M MUHEPAJIbHBIX BEIIECTB B MHUILEBIX MPOTYKTaX.

Ilpakmuka

Onpeodenenue kawecmsa meoa. Ilposepka meoa Ha Hanuyue Kpaxmana, Meid, Caxaposbi.

Onpedenenue sumamunos A, C, E 6 pacmumenvrom macie.

Onpedenenue HUMPamos 8 NPoOyKMax.

Ananuz npoxaaoumenvrbix HanUMKo8.

Onpeodenenue Kogeurna 6 HANUMKAX

Onpedenenue cooepicanis JHCUpos 8 cCeMeHax pacmeHul.

Kauecmeennvie peakyuu na npucymcmesue y2ne60008.

Xumuyeckue onvimul ¢ HceBAMENbHOU DPe3UHKOU.

Onpedenenue codepaiicanusi NOGAPEHHOU COMU 8 NPOOYKMAX NUMAHUA (MACIO0, Cblpbl,
COJIEHbIE MBOPONCHBLE U30ENUSL).

Tema 8. Crinuku

[Mupodopsr. Mctopuss uzobperenust crnuuek. Crnumuku [Hancens u Yokepa. Cnuuku
Copua. Crmuku HWpunu. IIBenackme cnumuku Jlynactpema. Kpacubeiii u Oenwiii  docdop.
OKHCITUTENIBHO - BOCCTAHOBHUTEIBHBIE MPOIECCH, MPOTEKAIONIME MPHU 3aKUTAHUU CIIHYKH.
OcHOBHBIE BUIIbI COBPEMEHHBIX CIIMYEK. JlepeBsIHHBIC(M3rOTOBICHHBIE U3 MATKUX ITOPOJI IepeBa
- OCHUHBI, JIMIBI, TOMOJS, AMEPUKAHCKOW O€JIoil COCHBI U T. I.), KAPTOHHBIE M BOCKOBBIE
(mapaduHOBBIC - M3TOTOBJEHHBIE M3 XJIOMYATOOYMAXKHOTO XryTa, mponuTaHHoro mapadunom). Ilo
METOAY 3aKUTaHUA - TEPOUHBIE (3aKHUTAIOUIMECS MPU TPEHUU O CICHUAbHYI0 MOBEPXHOCTD -
TEPKY) U OeCTEPOUHBIC (3AKUTAIOIINECS TTPH TPEHUH O JIFOOYIO TOBEPXHOCTD).

Crmueunoe mpomsBojicTBO B Poccun. CTpoeHue, cOCTaB M M3rOTOBICHHE CIIMYEK.

Cneumnanbhble cnnyky. LIITopMoBbIe (OXOTHHYBH) - TOPSIIME HAa BETPY, B CHIPOCTH U IO
noxnaéM. Tepmudeckue - pa3BUBAIOIIME MPU TOPEHUHN OoJiee BHICOKYIO TEMIIEpaTypy U Jaroliue
IpU CTOPaHUHM TONOBKM OoJbIee KonudecTBO Temna. CUrHAidbHBIC - JAIONIME TPU TOPEHUU IBETHOE
wiamsa. Dotorpaduueckue - AAONME MIHOBEHHYIO SPKYIO BCHBIIIKY, HCIOJIB3YEMYIO MpU
dororpadpupoBanun. CurapHple - COMYKM  YBEIMYEHHOTO  pa3mepa s Oonee
MPOJIOJDKUTENFHOTO TOPEHHs MPH PacKypUBaHUHM cHUrapbl. TpyOOUHbIE- CHOMYKH YBEIMYEHHOTO
pa3mepa i1 Gojiee MPOAODKUTENILHOTO TOPEHHUs MPU PACKypUBAHHHM KYpUTEIBHOM TPYOKH.
KamuHHBIC - OY€Hb JJIMHHBIC CITMYKH, YTOOBI 32)KUTaTh KAMUHBL ['a30BbIe - MEHBIICH JUTMHBI, YeM
KaMUHHBIE, YTOOBI 32)KUTaTh Ta30BbIe TOPENKH. J{ekopaTuBHBIE (IIOJapOYHbIE, KOJICKIIMOHHBIC)
- OrpaHMYEHHBIC BBIMYCKM KOpPOOKOB (MHOTIAa HaOOpaMu, YIIOKCHHBIMH B JIEKOPATUBHYIO
KOpOOKY).

Ilpakmuka

H3yuenue ceoticme paznuynbix 6U008 Chudex (OblMoGbIX, OXOMHUYBUX, MEPMUYECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpapuyeckux).

Tema 9. bymara

OT mepramMeHTa M IIEJKOBBIX KHUT 10 Hammx aHed. llemmionoza. Cessyromue:
KaoJIMH, KapOOHAT KaJbIMs, MUTMEHTHL. XJIOMYaToOyMakHble TKaHU. Bunpl Oymaru m mx
MPAaKTUYECKOE MCMONb30BaHue. TexHomorus mpousBojacTBa Oymaru. CTpykTypa Oymaru moj
MUKPOCKOTIOM BO (PIIyOPECIICHTHOM CBEUYCHHH.

[Tonydabpukatel ans mpous3BOACTBa Oymaru: OpeBecHass Macca WIH LEeJUII0JI03a;
[EJUTI0N03a OAHOJETHUX PACTEHUH (COJIOMBI, TPOCTHHIIBI, KOHOIUIM, pUCA WU APYTHUX);
MOJTYLEJUTION03a; MaKyjlaTrypa; TpsAMU4YHas Mojymacca; Ijs CHelHalbHBIX BHJIOB OyMaru:
acOecT, MepCTh U APYTHe TEKCTHIIbHBIE BOJIOKHA.

[IpousBoncTBO OymMaru: MPUTOTOBIIEHWE OyMa)KHOM Macchl (pa3MoOJI M CMEIICHUE
KOMIIOHEHTOB, TMpPOKJEiiKa, HANOJHEHWE M OKpacka OyMaXHOM Macchl); BBIpaOOTKa
OyMaXHOW Macchl Ha OymaronenaTtenbHol MammHae (pa3daBiieHHE BOJOW M OYHMCTKA MAcChl OT
3arps3HEHUH, OTIUB, IPECCOBAHME U CYIIKA, a TAK)Ke MEPBUYHASL OTAENKA); OKOHYATEIbHAS



OTJIeNKa (KaJaHIMPOBAHUE, PE3KA); COPTUPOBKA U YIIAKOBKA.

Ilpakmuka.

H3yyuenue ceoticme pasnuunvix 6U008 OyMazu.

Ilonyuenue 6ymacu.

Tema 10. Xumust U CTPOUTENBCTBO

Crpoutenbnble pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Mcrtopusa crekna.
Kupnimun. ®appop u dasac. JlpeBecuHa - yHHKaJIbHBIA CTPOUTEIBHBIN MaTepual.
Jlakokpacounsie mMarepuanbl. CBoiicTBa ONu(bI, MAaCIIHBIX KPAacoK, dMaJied, pacTBOPHUTEINCH.
ITonsite 00 3KOJIOTMYECKH YUCTHIX Marepuanax. Kepamumueckas nena. 3umaput. Kambimmr.
Conomur. I'pyro0noku. CHIMKaThl METAIOB U BsDKYIIME Marepualibl. Koppo3us cTpoUTeIbHBIX
Marepuaios. [lomuMepsl B CTpOUTENBCTBE.

XHUMHUYECKHE CBOWCTBA CTPOMTEIBHBIX MATEPHAIIOB

XrMHYecKasi CTOMKOCTb - 3TO CBOMCTBO MMOKA3bIBAET, HACKOJIBKO MaTepUall yCTOMUUB K
BO3JICUCTBUIO JPYTUX BEUIECTB: KUCIIOT, IEJI0YEH, COJIEH U Ta30B.

Koppo3uonHas ycToi4uBOCTh - CBOMCTBO Marepuana MPOTUBOCTOATH BO3AECHUCTBHAM
OKpy>Karoleil cpesipl. Yaiie BCero 3T0 OTHOCUTCS K CIIOCOOHOCTH HE MPOITyCKaTh BIary.

PacTBOprMOCTS - CBOMCTBO, IPH KOTOPOM MaTe€pUal HIMEET CIIOCOOHOCTh PAaCTBOPSATHCS B
Pa3JIMYHBIX KUJKOCTAX.

Anresust - CBOMCTBO, KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh COSIAMHSATRLCS C IPYTUMHU
MaTepualaMu U IIOBEPXHOCTSAMH.

Kpucramnmsanus - XapakTepUCTHKa, IIPYA KOTOPOW MAaTEpUal MOXKET B COCTOSIHUU T1apa,
pacTBOpa WM paciiaBa 00pa30BBIBATh KPUCTAJLITHI.

Bunsl 3arpssHenuii (mbUieBble, pajnalloOHHbIE, OMONOTHYECKHE, [IYMOBbIE), 3HAUECHHE
JKUBBIX OPraHU3MOB B JIOMax U KBapTHUpax.

IlIpakmuxa

Onpedenenue OmMHOCUMENbHOU 3ANbIIEHHOCIU 68030YXA 8 NOMeUeHUlU.

Pewenue 3a0au c sxonozuueckum cooepaicanuem.

Tema 11. Xumust u MeauuHa

Ilepevie wazu xumuu 6 meduyune. llonstue o QapMakoIOTHUH, HATPOXMMUHU,
xuMmuoTepanuu. Ilapanenbc - OCHOBOIOJOXHUK MEIUIMHCKOW xumuu. Knapmuit l'anen -
dapmakosnor. I1. Dpaux - OCHOBOMONOXKHUK Xumuortepanuu. [Ipodeccun: XuMuk, OMOXUMUK,
dapmarieBt, mabopant. JlekapcTBeHHbIe BemecTBa. Kiaccudukanyy JeKapcTBEHHBIX BELIECTB:
dapmakonornyeckas, xumuueckass. CpoIpb€ U MONyYEHUS HEOPraHUYECKUX, OpPraHMYeCKuX
JIEKapCTBEHHBIX BemecTB. POpMbI JEKapCTBEHHBIX IPENapaToB: TaOJETKH, Apaxe, CBEYH,
OMYJIbCUH, CYCIIEH3UHU, HACTOUKHU U Ip.

Ilpakmuka

O3naxkomnenue ¢ popmamu 1eKapCmeenHvIx npenapamos. 3HaKOMCmeEo ¢

obpasyamu 1eKkapCmeeHHbIX Cpeocmes U Onbimbl ¢ HUMU. IKCKYPCUsL 8

MEONYHKM.

Camvie npocmoie u3 nekapcme

[lepmanranatr kanusa. Hcropusi otkpeitus. dusmyeckue cpoiicTBa. OKHCIUTETbHBIE
cBoiicTBa. llpumeHeHHe pacTBOpOB IepMaHraHaTa Kaiuusi B ObITy, B MeauuuHe. llpaBuia
XpaHeHus. Mepbl 1NepBOM NOMOIIM IPU OTPABICHUU KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmanranara xanud. [lepoxkcun Bomopona, ucropus OTKpeITHs. Ileprupposs. Pusundeckue,
XUMHYECKHe  cBoMcTBa. IIpuMeHeHne B MeOUMUMHE:  KPOBOOCTAaHAaBIMBAIOLIEE U
ne3uHuImpyomee cpeactBo. Moa: uctopust OTKPHITHS, CTpOEeHUE, PU3NIECKHE U XUMUYECKHE
CBOMCTBA, IPUMEHECHHUE.

bopnast kucnora, OOpHBI CHOUPT, AHTHUCENTHYECKAas AaKTHUBHOCTb. DU3MOIOIMYECKHUM
pacTBop.

JIsmuc. Hamateipusiii cimpt. ['ekcaruapar xmopuna kanbimd. ['enraruapar cysibdara
LIMHKA.



AKTUBMPOBAHHBIN YTOJIb.

Ilpakmuka

IIpuecomosnenue pacmeopa xiopuoa Kaibyus ¢ 3a0aHHOU MACCOBOU OOTell.

«Kuoxuii xameneony. Pasznoscenue nepokcuoa eooopoda. H202 - oxuciumens,
s6occmanosumens. Pacmeopenue uooa 6 e600de, 6 cnupme. Pacnosnaganue 1u00u0o0s.
Obecyseuusanue pacmeopa nepmancanama Kaius aKkmusupo8aHHbIM y2iéM.

HAoosumpvle seuecmea

Sner. Knaccudukanus sSIOBUTHIX BEIIECTB. YTapHBIA Ta3: MPU3HAKUM OTPABICHHS.
Oxkazanue nepsoil nomouw. Pryte. TokcuunocTh mapoB prytH. Cosn PTyTU: KOJIOMENb, CyJIEMA,
npuMeHeHue B meaunmue. Mpimbak. Cunen. CoenuHenus: xpoma. TOKCHYHOCTh OPraHMYECKHX
pactBoputeneil. [IpaBuia xpaHeHus S70B B ObITy. Mepbl MepBOil MOMOIIM IPU OTPaBICHHUH.
XUMHUS U METUIINHA.

buocennvie 3nemenmol u ux coedunenus

OOmmii 0030p GMOIOTHYECKON POJIM AIIEMEHTOB-OPraHOreHOB Yriepoa. Bomopon.
Kucnopoa. Azot. Cepa. @ochop.

buonoruueckas posib HEKOTOPBIX HEMETAJIOB, HE OTHOCSIIUXCS K opraHoreHam dtop.
Xnop. Bpom. Mox. Kpemunii. Cenen.

buonornyeckn Ba)kHbIE HEOpPraHWYeCKUEe coequHeHus HemeTtauioB. Kucimopoa. O3z0H.
Bonma. Munepanbnusie Boapl. Ilepoxcun Bomopoma. DepMEHTATHBHBIE CpPENCTBA  3aAlUTHI
opranusma. CepoBopopoa. AmMmuak. L{uki MmoueBnHOOOpa3oBaHus. MOHOOKCH]L a30Ta.

Hutpatel, HUTpUTHL. YTIEKUCIBIA Ta3. MoOHOOKCH yriepoaa. bydepHbie cuctembl
opranu3ma. ['uapokapOonatnas OydepHas cucrema. Docdarnas OydepHas cucrtema.
Mexanuzm OydepHOro neHCTBHsS CHCTEMBL. B3auMoOCBA3b KpPYroBOpPOTOB OHMOTEHHBIX
AJIEMEHTOB.

buoneopeanuueckaa xumua u meduyuna

Heopranmdeckyto OMOXMMHIO MOXHO paccMaTpuBaTh KakK MPUIOKEHUE MPHUHIIUIIOB
KOOPJAMHAIIMOHHOW XMMUHU METAJNIOB K OMOJIOrMYeCKUM ITpodemam. MeTauibl B opraHusme

YeJI0BEKa

buonornyeckas posib «METANIOB KU3HID

OO0t 0630p pomu s-mMeTautoB. Harpwuii. Kanuii. Marauii. Kanbeiwii. JlaHHBIE METaIUTBI
paccMaTpUBAIOTCS COIVIACHO IJIAHA!

1. Copepxanue B 3eMHOU Kope. Baxkneiline mpupoiHbIE COETUHEHUS.

2. COI[Cp)KaHI/IC 141 (I)OpMI)I CYLICCTBOBAHUSA B JKUBBIX OpraHU3MaXx. buonoruueckas

pOJIb.
3. [IpumeHeHne MeTasna U ero COCAUHEHU B MEAUIIMHE.
4, TokcHMYHOCTH METasIa M ero COCAMHEHHIL. )

O6mmit 0630p ponu d-metaoB. XKeneso. Mapranen. KoGanst. Meap. [luHK.
Monubzen. JlanHble MeTalibl pacCMaTPHUBAIOTCS COTTIACHO IUIAHA:

1 ConepxaHue B 3eMHOH KOpe.

2 Baxueiime OpupoHbIE COCAUHEHHUS.

3 Copnepxanne u GOpMbI CYLIECTBOBaHHS B KUBBIX OpraHu3Max. buonoruuyeckas poib.

4 TlpumeHeHHEe MeTaa U €ro COSAMHEHUH B MEAMLMHE.

®uznonoruyeckas M MaTtolOrMyeckas posib HEKOTOPBIX JJIEMEHTOB B

opranusMme. s-OnemeHThbl. d-DnemeHTbl. KoMruiekcHble (KOOPIMHAIMOHHBIC) COCIMHEHUS
Pa3IMYHBIX AJIEMEHTOB B OpraHu3Me. DJEMEHTHI, 00JIe3HH, JeKapcTBa. bUOIOrnyecku akTHBHBIC
MOJIEKYJIBI.

Bona. AmuHOKHCIOTBL. AcKopOuMHOBasg KucioTta. OpTOMOJEKYyJIsSpHas MEIUIHHA.
buonornuecku akTHBHBIE OJUIOMEpPHl bHojornyeckass pojb HEKOTOPBIX METAIIOB, HE
OTHOCSIIIUXCS K «MeTaJljiaM )ku3Hu». Amomuanii. Cepedpo. bapuii. Pryts. CBuHeIl.

Ilpakmuka.

Temamuueckas euxmopuna «Xumus u MeouyuHay.

Qusuueckas Xumua u MeOUUUHa



®uznonor - 370 (QU3UKOXUMHK, MMEIOIIUN €0 C ABICHUAMH JKHBOTO opranmsma. .M.
CeuenoB JKuBble OpraHum3mMbl MOTYT CYIIECTBOBATh JIMIIL Oyiaromapsi UX 3aMedyaTeIbHOU
CIIOCOOHOCTY KHMHETUYECKU KOHTPOJIIMPOBATh XMMHUYECKHUE PEAKLIUM U TEM CaMbIM IOJABIATh
CTPEMJIEHUE K JOCTHXKEHHUIO TEpMOJAMHAMHUYeCKux paBHOBecuil. M.B. bepesnn Xumnueckas
TepMOJAMHAMUKA W KUBbIE OpraHu3Mbl TepMOIMHAMHUKA U OPTraHU3MBI.

Xumuueckass M OMOXMMHUYECKas KUHeTHKa W KaTtanu3. depmeHThl - OMONOrHYecKue
KaTaJau3aTopbl. 3HAU€HUE PACTBOPOB ISl OMOJIOTHH U METUIIHBI.

Kucnorno-menounoe  paBHoBecue u  OydepHble  CHCTEMbl  OpraHu3Ma.

AmMuHokucnotHele OydepHbie cucteMbl. benkoBbie OyQepHble CUCTEMBI.

M3meHeHne KUCIOTHO-IIET0YHOr0 PAaBHOBECHS IIPH PA3NMYHBIX 3a00NECBAHUSAX.

Meduyunckue mamepuana

Heopranuueckne MeIUMUMHCKME Marepuaibl. MeTamibl. YTIJIEpOJHbIE MaTepHalbl.
MexaHu3mbl B3aMMOJEHCTBUS MEAMIMHCKMX MAaTEpUajoB € OHOJIOTMYECKUMHU CHCTEMaMHU.
B3anMopeicTBus: Marepuan - KpOBb, MAaTepuall - TKaHb, MaTepHall - KIIETKa, MaTepuanl -
OMOTIOIMMEPHI.

HckyccTBeHHBIE OpraHbl. ANnaparbl «UMCKYCCTBEHHOE CEPILE-TIErKOe», «UCKYCCTBEHHAs
nouka». MICKyCCTBEHHOE Cep/Ilie YET0BEKA C ABTOHOMHBIM HCTOYHUKOM ITUTaHUS.

Bomnpocs! k cemunapam:

1. Wom: mcTOpus OTKpHITHS, CTpOEHHE, (U3MUECKHE M XHMHYECKHE CBOICTBA,
IPUMEHEHHE.

2. bopHas kucnota, OOpHBIA CIUPT, AHTUCENTHYECKAS] AaKTHBHOCTb.

3. ®usuonoruueckuid pactBop. Jlsmuc. HamaTeipHblid criupr.

4. ®ypaunnuH. AKTHBUPOBaHHBIM yroib. ['opununuky, miacteipu. VX mpumenenue,
CBOICTBA, CIIOCOOBI XPaHEHUSI.

5. Acrnupun. [Ipumenenune, (hapMakonoruyeckoe AEHCTBHE HA OPraHH3M.

6. AutuOnortuky, knaccuduxanus. JucOakTpuos.

7. ApomarHdecKue Macia M UX JEHCTBHE Ha OpraHu3M. Apomarepamnmsi.

8. AcrmpuH, (pu3MYeCKUe CBOIMCTBA, MCTOPHS MOTyYCHHS.

9. AHTHOMOTHKH, VICTOPHUS OTKPHITHSL.

10. Knaccubukaiys smIOBUTHIX BEIIECTB.

11. Vrapublii ra3: npusHaku otpapieHus. Oka3aHue MEpBON MOMOIIH.

12. PryTh. Tokcu4HOCTH IapOB PTYTU. COMM PTYTU: KAJIOMEIIb, CyJieMa, MPUMEHEHNE B
Meauuunae. Mpiubsik. CBunen. CoeMHEeHHs Xpoma.

IIpakmuxa

Hccnedosanue nexapcmeeHHbIx npenapamos.

lenosas uepa «Cnacume 601bHO20». [lenosas uepa conposoricoaemcs nposedenuem
KAueCmBeHHO20 AHANU3A pPACMBOPA KOHKPEMHO20 6eujecmsed XUMUYECKUMU Memooamu.
(Bewyecmea: muocynvgham nampus, HOBOKAUH, Jakmam Kaavyus, D-emokosa, MeoHblil Kynopoc,
Opomuo xanus, cyrvgham macHus).

HUccneoosanue moxcuunocmu Ovimoswvix seugecms. Ocmopodicho, nuwjegvle 0obasxu! Hx
oelicmeue Ha OP2aHU3M.

Pewenue 3aday no obwetl xumuu ¢ MeOUK0-0UOIOUYECKOU HANPABIEHHOCHIbIO.

Konxypc (xonuuwecmeennuiil) uucia peuwennvlx 3adau. Cocmasienue cOOpHUKO8 3a0ay
yuawuxcsi no meme (¢ pewenuamu). CocmasneHue mMEOPYECKUX pPACUEMHbIX 3a0ay HO
PA3TUYHBIM MEMAM.

JlekapcTBeHHBIE Tpemaparbl, WX BHAB MU Ha3HaueHue. Kaxgoe sexapcTBO -
XUMUYECKHUI peaKkTHB.

MBHororpanssii noa. Ilouemy 1oz Hao aepKaTh B INIOTHO 3aKyTIOPEHHOM CKJISTHKE.
«3enéHkay WIM pacTBOp OpWIIMAHTOBOrO 3eiéHoro. HeoObluHble CBOMCTBA OOBITHOM
3CJIEHKHU.

AKTUBHPOBAHHBIA YTOJIb.

JlexapctBa oT mpoctyabl. Butamunbl CamoenbHble JeKapcTBa.

AcCTHpYH WU aleTWICATMIUWIOBAST KUCIOTa U €ro CBoicTBa. UTO mose3Hee: aclupuH



WIH yIcapuH, HypodeH uiu noynpoden?

[Tepexucy Bogopona u rujpponeput. CBOWCTBA MEPEKUCH BOAOPOJA.

[lepmanranat Kanausi, MapraHIOBOKHCIBIM Kaluil, OH JK€ - «MapraHIlOBKay.
HeoObrunble cBoiicTBa MapranioBku. Kakyro ormacHOCTh MOXKET MPEAICTaBISAThH MapraHIIOBKa.

Hyxna nu B nomamiHeil antedke OOpHasi KUCIOTA.

Crapsie nekapcTBa, Kak C HAMU ITOCTYIIHUTb.

Bompocs! k cemuHapam:

l. [lepmanranar  kanuss.  MWcropust  orkpeitud.  Dusmyeckue  CBOMCTBA.
OxucnutenbHble cBOWcTBA. [IpaBuiia XxpaHeHus nepMaHaraHaTa Kajuusl.

2. IlpumeneHne pacTBOpa IepMaHraHara Kamus B ObITy, B MeauluHe. Mepsl nepBoii
IIOMOIIIY ITPH OTPABJIEHUU KOHIEHTPUPOBAHHBIM PACTBOPOM IIEPMAHIAHATA KAJIHS.

3. PactBOop OpmimmanToBoro 3eneHoro. Ilepokcun Bomopoja, MCTOPUST OTKPBITHSL.
[lepruapons. ®Pusnueckue, XUMUYECKHE CBOMCTBA. IIpuMeHeHHE B  MEIULIMHE:
KPOBOOCTaHABJIMBAIOLIEE U AC3UHPHUIUPYIOIIEE CPENICTBO.

lIpakmuxa.

Ilonyuenue uoooghopma.

leticmsue kuciom Ha 6puniuanmosbwiii 3enenviil. Lllenounoe

pacwenienue 1e60MUyemunda.

Kauecmeennas peaxyus na nepoxcud 6o0opooda. Onpedeneniue

sumamunog 6 npenapamax nonusumamunos. Tema 12. Xumus u

TPaHCTIOPT

Matepuansl, KOTOpbIe HCHOJIB3YIOTCS JJIsi M3TOTOBJIEHUS aBTOMOOWIICH. 3arpaBOYHBIC
KUAKOCTU (TOTUIMBO, Maciia, CMa3KH, OXJaKIAIOLIUE KUAKOCTH U T. 1.); PE3UHBI - UIMHBI U
PE3MHOTEXHUYECKHE U3IeNHs; INIACTMACCHI; OTJETI0YHOICKOpaTUBHBIE MaTepralibl (0OOMBKa,

JIAKU ¥ KPAaCKH, aHTUKOPPO3UOHHBIE ITOKPBITUSA U T. I1.); KJIEU, FEPMETUKU. DIEKTPOJIUT - 3TO YTO- TO
3HaKOMO€. BeH3MH, KepOCUH U Apyrue «- WHbl XUMHUYECKHUE IMPOILIECCHI, MPOUCXOIAIINE MPU
JKCIUTyaTaIllid aBTOMOOMIISI. DKOJIOTHSI 1 aBTOMOOHJTb.

llpakmuxa:

1. Benzum u kepocumn Kak pacmeopumer.

OnbITEl MO O3HAKOMJIGHHIO C PACTBOPAIONINM JCHCTBHEM He(TEnpoayKTOB, Kak U
OPEIBIIYIINHA, TUIOX0 BUIHBI C IEMOHCTPALMOHHOTO CTOJIA, IO3TOMY MX JIy4YIlE€ BCETO CTaBHUTH B
KauecTBe JIabopaToOpHOU paboTHI.

a) B MpoOUpPKH ¢ OEH3WHOM, KEPOCHHOM M BOZON HayiuBaioT mo 0,5 M pacTUTEIHHOTO
Macia W B30anThIBalOT. Macno pacTBopsieTcss B yriaeBojopoiax. OTMedaloT JIyylIyro
pacTBOPUMOCTh B OCH3HMHE.

6) B HeOoNbIIME CTaKaHYMKH WK (apdopoBble YaIKU C TEMH XK€ KHUIKOCTIMU
MOMEIIAKT KYCOUKH TKaHHU C IIATHAMH XKUPA U MEPEMEIIMBAIOT UX CTEKIAHHOM manoukoi 2-3 mun. [locne
BBICBIXaHUS TKaHU, IIOMEIIEHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OUUIIIEHHBIMU OT JKHPA.

2. T'openue svicuiux y2nes000po0os.

a) CmauuBaroT MOJOCKH (UIbTpoBambHOW OymMaru B O€H3HMHE, KEPOCHMHE, Ma3yTe W
HOJDKUTAIOT UX. BemecTsa ropsAT cBeTdAlMMcs IUIaMeHeM. Bricime yrieBogopoabl Ipu FOpEHUH
00pa3yrT KOTIOTb.

6) Ha xene3nple mmacTUHKU Win (GaphopoBble KPHIIIKH HAIMBAIOT MO HECKOJIBKY Karlellb
OcH3MHA, KEpOCHMHA M CMa304HOr0 Macjia WIM Ma3zyra M mnojkuraior. HaGmomaoor To ke
apieHrne. OOpalaloT BHUMaHUE HA JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3MHA M Ha CPaBHUTEIBHO
TPYJAHYIO 3aTOpaeMOCTh Ma3yTa.

B) B KeJe3Hyro win (paphopoByro JTOKEUKY MOMEIIAIOT HeOOIbIION Kycouek napaduna u
HarpeBaloT ero B IiiaMeHu ropenki. [lapadun miaBuTcs, a 3aTeM roput, 06pasys KONoTb.

3. Ouucmka OeH3uHa u KepocuHa.

beHsuH W KepocuMH TOC/E 3aBOACKON MEPEeroHKH CcoJep)KaT MpUMecH Ha(dTEeHOBBIX
KHCIIOT W JPYTUX BEIIECTB, OCIOXKHSIOIUX WX MpuMeHeHue. HeouuieHHBI KepOCHH,
HampuMep, MJI0XO MOJHUMAETCS MO (PUTUIIIO JIaMIIBI, cJIad0 TOPUT M OBICTPO OOpa3yer Harap.
HeouniieHHbIe MPOIYKTHI MOXKHO y3HATh 110 IPA3HOMY BHJTy M MAJIOM IPO3PAYHOCTH.

OuncTtKy  TPOU3BOAAT  OOBIYHO, oOpabaTsiBast HEPTETPOTyKTHI crepsa



KOHILICHTPUPOBAHHON KHCIIOTOM, a 3aTEM ILIEJI0YbIO.

HanuBator B OOJNBLIyIO JAEIUTENbHYIO BOPOHKY 15-20 MJI HEOUMIEHHOTO KEepOCHHA U
npuOaBisAoT 2-3 MJI KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI. BOpPOHKY 3aKpbIBalOT MpoOKOM U
CMeCh BCTpSIXHUBAIOT OKOJO0 10 muH. IIpym 3TOM BOpOHKY JepkaT IpOOKOH BHU3 U BpeMs OT
BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BBITYCTUTh BBEPX Mapbl JieTyuux BemiecTB. [locne atoro cmecu
JAIOT PACCIOUTHCS, HAa YTO Takke morpedyercss MUHYT 10 winu naxe Ooiblne, U MEIICHHO
CIyCKalOT HM>KHUM CJI0M KHCIIOrO IyIpOHa.

OcraBumiicss B BOPOHKE KEPOCHH TIPOMBIBAIOT MTOJIOOHBIM K€ CIIOCOOOM BOIOH B TedeHHe 1-2
MUH. BOaHBIA ClOH cOycKaloT, a KEepOCHUH MpOMBIBalOT 5— 10-MpOLEHTHBIM pPacTBOPOM
menoyu. [locne ciMBaHus IIEIOYHOrO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOM OCTAaTKH IIEIOYHU
(mpoba denondramenHom).

VY06exnaroTcst B TOM, YTO OUMILEHHBIN KEPOCHH OKa3bIBAE€TCsl 0ojiee MpO3payuHbIM, JIydlle
TOPUT U UMEET JPYTroil 3amax.

Ha nuctku ¢unbrpoBasibHON Oymarn MOMENIAIOT Karld HCXOJHOTO M OYHUIICHHOTO
KepocrHa. OUMIIEHHBI KEPOCUH UCTApSIETCs] MOIHOCTHIO, HEOUMILIEHHBIM OCTaBIISIET MOCHE ceds
MATHO MPUMECEH.

Tema 13. XuMHua 1 YUCTOTA B JIOME

Msua. CocraB, cTpoeHHUe, TONYYEHHUE.

CuHTETHYECKME MOIOLIUE CPEACTBA M MOBEPXHOCTHO - AKTHBHBIE BEIIECTBA.

OcHoBubie komnoHeHTH CMC: mnoBepxHocTHO-akTHBHbIE —BemecTBa (IIAB);
BCIIOMOTATeJbHBIE BEIIECTBA: MIEIOYHbIE COMU - KapOOHAT M CHIMKAT HATPUs, HEHTpalbHbIE COMH
- cynbdar u docdat HaTpuUs; KAPOOKCUMETHIILIEIUTION03a, TOJINBUHIITHPPOIUIOH,

XUMHUYECKHe OoTOenuBaTeny (MEepCcoiu); XUMHUYEeCKHe oTOenuBaren (IMEPeKUCh BOJIOPOA);
¢usnueckne (onTudeckue) oTOenMBaTENd - (PIIyOpECIUPYIONIUE COSAMHECHHS; aICOPOIMOHHbIE
Kpacurenu (yJIbTpaMapuH, WHIWATO, CHHTETHYECKUE OPTraHWYECKHE MUTMEHTHI); OM0100aBKU -
(dhepMeHTHI (JIuMasbl, MPOTEas3bl U JIP.); OTAYIIKH; AaHTUCTATUKH.

CpenctBa OBITOBOW XMMHUU - XHMHYECKHE CPEACTBA MO YXOIy 3a COOCTBEHHOCTBHIO:
ONIeXIO0H, TOMEIIEeHUsMH, aBToMoOWIsIMU. K cpenctBam  OBITOBOH  XMMHH — OTHOCST
Ne3nH(DUIMPYIOIIKUE CpPENCTBA, penesuieHTsl W mp. cpeactBa. CpeactBa OBITOBOM XUMUH,
MIPUMEHSIEMBIC ISl BEIBEJICHUS TISATCH.

Ilpakmuxa

Onpeoenenue pH - cpeOdvl 8 MbiLIaX U WUAMNYHAX.

IIpucomoenenue mviia uz c8euKy U CMUPaIbHOU COObL.

Bvigeoenue namen ¢ mrkanu. Moina. Cocmae, cmpoenue, nonydeHue.

Cpaenenue c80ticme Mblid CO CEOUCMBAMU CMUPATILHBIX NOPOUIKOB.

Tema 14. Xumusi 1 KOCMETUYECKHE CPEICTBA

Kocmernueckue moronme cpenctsa. Kpemsl. [lenomoromue cpenctBa. OrmnosiacKuBaTelyd U
kouaumuonepsl. ['emu. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK W CTAPUHHBIX CPEIICTB
TUTHEHBI, TPAMOTHBIM BBIOOpP CPEACTB TUTHEHBI; MOJE3HBIE COBETHI IO YXOIy 3a KOXKEH,
BOJIOCAMH M TOJIOCTBIO pTa. COCTaB M CBOMCTBA HEKOTOPHIX IMPENApaTOB TUTHEHUYECKOM,
neyeOHONM M JeKOPATUBHOW KOCMETHKH, TPAMOTHOE MX HCIIONB30BaHUE. XUMHUYECKHUE TPOIIECCHI,
JeKalire B OCHOBE YXOJia 3a BOJIOCAMHU, UX 3aBUBKH, YKJIAJIKH, OKPACKH; MPABUIIBHBIN yXO[ 3a
BOJIOCAMH, TPAaMOTHOE WCIOJB30BaHUE TIPEMapaToB i OKPAaCKM M YKJIAIKH BOJOC,
OPUEHTHPOBAHKUE B UX MHOTOOOPA3HH.

J1e3010paHTbl U 030HOBBIN «IIUT» ILIAHETHI.

JlymucThie BelecTBa B MapGroMepur, KOCMETHKH, MOIOIIUX CPECTBAX.

D¢dupusie macia. Cocras.

Crnoxnbie 3¢upsl. CocTaB, CTpoeHHE, MOTyUYEHHE.

IIpakmuxa

H3yuenue cocmasa 0exopamugHotl KOCMeMUKU no IMUKemKam.

Onpeoenenue pH - cpedbl 6 Mblnax u wamnyHsx.

H3zeneuenue s¢hupnvix macen uz pacmumenvrozo mamepuana. Ilepeunas msma, enosoe
macro.

Tonyuenue cnosicHvix 3¢pupoe uz opeanudeckux coeouHeHuu. Imuimemanam (3anax



poma). Hzobymunsmanam (ppykmoswiil 3anax).
Tema 15. Xumus u mianera 3emist

XUMUYECKHEe SJEeMEHThI B Ouocdepe. bHOTEHHBIE W BTOPOCTENICHHBIC XHUMHYECKHEC
AJIEMEHTB. Makpo W MUKpO3JeMeHTH. [IpWYuMHBI WM TNPU3HAKK HEJ0CTaTKa B OpraHU3Me
YeJloBeKa HEKOTOPBIX 3JIeMEHTOB. broreoxumuyeckue UKL [[UKIIBI Ta3000pa3HBIX BEIICCTB.
Ocanounsle mukibl. KpyroBopor azora B Omocdepe. Cuameparnus. KpyroBopor yriaepoma B
ouochepe. Kpyrosopor kucimopoma B Ouochepe. Ilpaktuueckas pabora «KadectBenHoE
OTIpENICJICHUE HEKOTOPBIX TSDKEIBIX METAUIOB B BoJe». ATMocdepa Kak CBETO(UIBTP.
3acopeHHOCTh aTMOcdephl. [IpuunHBl M3MEHEHUsT SPKOCTH, IBETa aTMOC(EPhI, MPO3PAYHOCTH H
BHJIUMOCTH aTtMocdepsl. Dkonorudeckue mpoodsemsl B atmocdepsl. [lapaukoBbiit 3 dexr.
INTapHuKoBBIE Ta3bl. BTOpocTeneHHbie KOMIIOHEHTHI aTMOC(epbl (YTIEKUCITBbIA Ta3, METaH, OKCHIIBI
azora, TpomnochepHbli 030H, XiopdTopyriepoasl). llocmencTBus mapHUKOBOTO 3 (deKTa.
O30HOBBIN mWUT W 030HOBas abipa. Llukn o3oHa. IIpuurHBI WCTOHUEHHS O30HOBOIO IIUTA.
BemectBa — 3arpsizautenu tporochepsl. OKcuapl cepsl U Xjopa. KucimorHeie n1oxan. XumMu3m
nporeccoB. Doroxmmudeckuii cMmor. Poilb  OKCHIOB a30Ta, O030HA, YyrapHoro Trasa,
YIIICBOIOPOIOB U aIbJICTHUIOB B 00pa30BaHUU (HOTOXUMHUIECKOTO CMOTA.

Ilpakmuxa

H3yuenue xucnommocmu 0caokos

Hccneoosanue 8o30yxa Ha codepoicanue meepovlx npumeceil (6U3yaibHO U Npu NOMOUWU
MUuKpockona). /legpuyum npecnoii 600vl Ha nianeme. 3azpsasHeHue 600vl. Konyenmpuposanue
MOKCUKAHMO8 NO Ouono2uyeckum yenoukam. Ilpedenvno donycmumvle KOHYEHMpayuu 8euecms

6 6ooe. Q030p 3nauenuti II/[K no naubonee onacnvim sewecmeam. Cmounwvie 800sl. Ilepsuunas,
emopuunas u mpemuunas o06pabomka CmMoOYHbIX 600. Xumuueckue cnocoovl yoaneHus
3aepsazneHull  (copbyus,  Heumpanuzayus, — KOAYAAYUA,  CMEPUIU3AYUs,  IKCMPAKYUA,
nekmpoxumuyeckue cnocoobwt). CunmemuyecKue nOBEPXHOCMHO-AKMUBHbIE BeUjecmead Kak
3aepsaznumenu 2uopocgepul. Flemounuxku OuoKCuH08020 3a2psA3HeHUsl 600bl.

Onpeodenenue codepaicanusi UOHO8 6000poda 8 8ode: pH- ¢paxmop 600wl (uccredosanus
npobH 800bL ¢ NOMOWBIO OYMANCHBIX UHOUKATNOPOS).

«Onpeodenenue ammuaka U UOHO8 AaMMOHUA 6 600ey». JIKolo2uyeckue npooaemvl
aumocgepol.  Tlecmuyuovl.  Hncekmuyuowvi, 2epobuyuovt,  GyHeuyuodsvi, pooeHmuyuobl,
Hemamoyuovl, akapuyuovl. Komniexcnas cucmema 3awumol pacmenuil. Humpamovr u
Humpumul. Mx eé1usanue Ha opeanu3m 4ei06exd.

«Onpedenenue OMHOCUMENbHO20 KOIUYECHBA HUMPAMOE 8 NOUBe).

«OnpeodeneHue mMsdiCcenblX Memaiiog 8 nouse (UOHO8 Medu O08YXBAIEHMHOU, CEUHYA)).
DKonozuyeckuti  MOHUMOpUHe. 3a0auu  IKOJIO2UYECKO20 MOHUMOpUHed. Xumuyeckue U
ouonoeuueckue memoowvl ananuza. buounouxayus. D@umounouxayus. Xumuueckue memoowl
KOHMPOJIA.

«Oyenka 3azpasHenus 6030YXa NO COCMOAHUIO X80U COCHbLY. Memoovl monumopunea
8030YVUIHOU CPEObI.

«Oyenka 3azpasHenuss 030yXa No COCMOSAHUIO X8OU COCHbLY.

«Onpedenenue yucmomvl 6030YXad NO TUMATUHUKAMY.

«CHea- uHOUKamop uucmomol 8030yXay.

«Onpedenenue 3anvlieHHOCMU 6030yXay.

«Oyenxa yucmomel ammocghepnozo 6030yxa No 6eluYUHe  aABMOMPAHCHOPMHOU
Hazpy3kuy. Memoovl Monumopunea 6030yuHOU cpeoul.

«Pacmenust=  unoukamopvl nio00poous HouYey.

«Pacmenus - unouxamopvl Kuciomuocmu nou8y.

«Pacmenus-  unouxamopvl 800H020 pedcuma nouey.

«Opeanonenmuyeckue nokazamenu B00blL».

«Kecmxkocmv 600v1». Memoovl  monumopunea 600HOU cpedvl.  «Hccnedosanue
8000NPOBOOHOU B0ObLY.

Tema 16. Hayuno- uccrnenoBatenbckast MpOEKTHAS AEATEIBHOCTD

Teopus. Ilonsarue npoekrta. TUNBl MPOEKTOB, OCHOBHBIE ITAlbl BBHITOJHEHHUS MPOEKTA.
Kputepun oleHVBaHHS BBIIOTHEHUS W 3alIUTHl MPOEKTOB. CO3JaHHME TMPOEKTa OCYIIECTBISETCS IO



CJIEYIOIIMM dTanam:

- Omnpenenenne MpoOIIEMBI;

- Axryanuzamus Tem;

- Bribop o0bexTa usyyenus;

- IlocTaHoBKa LieTW U 3a1ad;

- Tlonbop matepmana;

- Bribop MeTomoB HccienoBaHus;

- IlpoBenenue >kcrepUMEHTANBHON PabOTHI;

- Odopmnenne pabOTHI;

- 3ammTa NpoeKTa, MPEACTABIEHUE PE3YJIbTATOB.

Ilpakmuka

BrinonHeHne npoeKTOB C KCIOIb30BAHMEM KOMIIBIOTEPHBIX TEXHOJIOIMH. 3amura
IIPOEKTOB.

2.3.®0opMbl KOHTPOJISL M ATTECTALUM 00YYAIOLIMXCS

Jlns oTcnexuBaHUsl Pe3yIbTaTUBHOCTU OOpPa30BAaTENbHOIO MpoLEcca MO Mporpamme
«XUMHS B )KM3HM YEJOBEKa» HCIOJB3YIOTCS CIEIYIOIINE BUbl KOHTPOJIS:

- TpenBapUTENIbHBIA KOHTPOJb (IIPOBEpKa 3HAHUN YUAIIXCSl HAa HAaYaIbHOM dTare
ocBoeHus [IporpamMmebl) - BXOJIHOE TECTUPOBAHHUE;

- TEKyIIUH KOHTPOJb (B TEUEHHE BCEr0 CPOKa pealu3aldH MPOTPaMMBI);

- UTOIOBBI KOHTPOJIb (3aKJIOUYUTENIbHAS NPOBEPKA 3HAHWUW, YMEHUMH, HABBIKOB IO
utoram peanuzauuu IIporpamMmer).

®opMbI aTTECTALINU

- camocTosTenbHas padorTa;

- TECTHPOBAHMUE;

- TBOpYECKHUE OTYETHI;

- y4acTHe B TBOPYECKMX KOHKYpCax M MPEJMETHON OJNUMIIMAJE MO XUMHUH;

- TIpEe3eHTAlus ¥ 3alIUTa IPOEKTA.

Texymmii KOHTPOJIb:

dopmaMu KOHTPOJISL YCBOSHHsI y4eOHOro marepuana lIporpamMmsbl sIBISIOTCS OTYETHI 11O
NPaKTUYECKUM paboTaMm, TBOpUECKHE pabOThl, BBICTYIUICHHS Ha CEMHHApax, CO3JaHHE
npe3eHTaluu 1mo Teme u T. 7. OOydvaromuecs BBINONHSIIOT 3aJaHUs B UHANBUAYAIbHOM TEMIIE,
COTpyJIHHYAsl C IEJaroroM. BpINOJIHEHHE IPOEKTOB CO3AAET CUTYALMIO, ITO3BOJISIOLIYIO
peann3oBaTh TBOPUECKHE CHUJIbI, OOECIEUNUTh BBIPAOOTKY JTUYHOCTHOTO 3HAHUS, COOCTBEHHOIO
MHEHHSI, CBOEr0 CTWJIA JAEATENbHOCTH. BiiroueHume oOydaromuxcsi B peajbHYIO TBOPUYECKYIO
JESITEIbHOCTh, TPUBIEKAIONIYI0O HOBU3HOW M HEOOBIYHOCTHIO SIBISIETCS CTUMYJIOM PpPa3BUTHS
MO3HABaTEIbHOrO MHTEpeca. OIHOBPEMEHHO Pa3BUBAIOTCS CHOCOOHOCTH BBISIBIISITH MPOOJIEMBI U
paspemarb BOZHUKAOUIUE POTUBOPEYHS.

Ilo OKOHUaHUM KaKJOW TEMBI IPOBOAMTCS UTOTOBOE 3aHATHE B BHJIE TEMAaTUYECKOTO
TECTUPOBAHUSI.

HroroBasi arrecranusi TpeIyCMaTPUBACT BBHIMOJHEHHE HMHIMBHAYAIbHOTO MPOEKTA.

3. Opranu3anuoHHO-Nearoruyeckue ycjaopusi peaamsamuu  IIporpammsl

1.1. YdyeOHno-meToamueckoe odecneueHue Ilporpammsi

Metoauka oOydeHuss 1o mporpamMme «XuUMHsS B OBITY» COCTOMT U3 COYETaHUS
JEKUMOHHOIO  M3JIOKEHMSI ~ TEOPETHMYECKOro  Marepuaja ¢  HalIagHbIM  IOKa30M
WUTIOCTPUPYIOLIETO MaTepuaia M IMPUEMOB pPEIICHHs MpakTH4Yeckux 3amad. OOywarommecs
3aKpEIUISIOT MOMyYCHHBIE 3HAHHS MYTEeM CaMOCTOSTENBHOTO BBIMOJHEHUS MPAKTHUECKUX PadoT.
Jlnist pa3BUTHSA TBOPYECKOTO XMMUYECKOTO MBIIUICHHUS Y HAaBBIKOB AHAIMTHYECKOW NESTEIbHOCTU
[e1aror MPOBOJUT CEMHUHAPHI, 3aHATHS MO MPE3EHTALUU TBOPUYECKUX M MPAKTHUYECKUX DPadoT,
MO3TOBBIE IITYPMBbI, UHTEJUIEKTYaIbHbIE UTPHI.

1.2. MarepunaiabHo-TexHn4eckoe obecneyenne IIporpammbl

OpraHu3aiioHHbIE YCIIOBHS, IO3BOJIIOIINE PEAM30BATh COAEPKAHHUE JONOJHUTEIBHON
00pa3oBaTeIbHON MPOrpaMMbl « XUMUS B OBITY» MPEAIONAraloT HaTuIue:



- IOMEIIEHHSI, YKOMIJIEKTOBAHHOTO CTaHAAPTHBIM y4eOHBIM OOOPYZOBaHHEM M MEOEINbIO
(Tocka, mapThl, CTYJbs, MIKadbI, JIEKTPOOOECTIeUeHUE, BRITSHKHON KA, pakoBHHA C XOJIOJTHOM
BOJIOIIPOBOHON BOAOK).

- HEOOXOAUMBIX JUISl SKCTIIEPUMEHTOB 000PYIOBaHHUSA M PEAKTUBOB.

- MyJIbTUMEIUAHOTO 000pyn0oBaHUS (KOMIBIOTEP, HOYTOYK, MpPOEKTOp, (idIu- KapThl, JKpaH,
CpEeCTBA TEICKOMMYHHKAINH (JIOKAJbHBIE IIKOJIbHBIE CETH, BEIXO/ B MHTEPHET).

Junaktyeckoe oOecriedeHne MpeAroiaraeT HaJMuue TEKCTOB Pa3HOYPOBHEBBIX 3aJlaHHI,
TEMATUYECKUX TECTOB MO KAXKAOMY pa3/ely T€Mbl, MHCTPYKLHUI JJIs1 BHIOJHEHUS MPAKTUUYECKUX
pabot, Tabmuiel xumudeckux onemeHtoB J[.M. MenzaeneeBa, TaOmMIBI PAcTBOPHUMOCTH
OCHOBaHHUM, KUCIIOT, COJICH.

1.3. KagpoBoe oOecneuenue Ilporpammsi.

[legaror, peamusyrommii Ilporpammy [AOKEH HMMETh BBICIIEE WM CpeIHEE
npodeccuoHaibHOE  00pa3oBaHHE B  COOTBETCTBYIOIIEM HANpaBICHUH U JaOOpaHT,
obecreunBarouil €e MPaKTUYECKYIO YacCTh.
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