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1. IlosicHuTebHASA 3aMCKA
Hanpasnennocts [Iporpammsl €CTECTBEHHOHAYYHAs
Vposenb ocBoenust [IporpamMmmbl — 6a30BbIii
1.1. AKTyajJbHOCTH U 0COOEHHOCTb MPOrPAMMBbI

Cucrema o0mero oOpa3oBaHUs HE BCErga MOKET O0ECTIeUWTh OOYYArOUIMXCS TaKUM
ypoBHEM 00pa3oBaHMsI, KOTOPBIM OyneT AOCTAaTOYEH JJIsi pealiu3alMi MX CIOCOOHOCTEH B
BeIOpaHHOU cdepe aesTenbHOCTH. [IporpaMma BHEYpOUYHOH JAEATENBHOCTH «XUMHS B OBITY»
(mamee — IIporpamma) HampaBiieHa Ha pa3BUTHE U (HOPMHUPOBAHUE y OOYUAFOUIMXCS ENTOCTHOTO
npecTaBieHus 00 OKPYKAIOIIUX BEIIECTBAX HA OCHOBE TOJyYEHHBIX XMMUUYECKUX 3HaHUH. B xoz1e
peanuzauuu IIporpammbl, 0Oyyaromuecs: COBEPLUIEHCTBYIOT CBOM YMEHUS M HaBbIKM B PELICHUU
NpPaKTUYECKUX 3a7ad, 4YTO CIOCOOCTBYET pAa3BUTHIO Yy HHX JIOTHYECKOTO, HWHKEHEPHO-
TEXHUYECKOTO U 3KOJOTMYEeCKOoro MplluieHHus. Ha mpumepe xumuu, ydamupecs MOJIY4aroT
MpEACTaBICHUSI O METoJaX TMO3HAHWS, XapaKTepHBIX [UIsl ECTECTBEHHBIX HAYK
(9KCTIEpUMEHTATBbHOM U TEOPETHYECKOM )

[Ipenycmotpennas [Iporpammoii peanu3auus MEXKIPEIMETHBIX CBA3EH IMO3BOJIUT
00y4aroIMMCsl OCYIIECTBUTh MHTETPAIMI0 MMEIONIUXCS MPEACTABICHUI B LENOCTHYI0 KapTHHY
MUpa, a MPaKTUYECKHE 3aHATHUSA U MPOEKTHAs JAEATEIbHOCTb COBEPLIEHCTBOBATh YMEHUS U
HAaBHIKHM, HEOOXOJHMMBIE Ui TIPOBEICHUS WCCICIOBAHMSA, COMOCTABICHUS (AKTOB, aHANM3a
MOJIY9€HHBIX PE3yJIbTaTOB, paOOTHI C TPHOOPAMH M PEAKTHBAMH.

Brnagenne 3HaHUSMH O XMMHYECKHX BEIIECTBAX MOTYT OOECIEYHTh TPAMOTHOE
OTHOILEHUE K NPUPOJE U K COOCTBEHHOMY 3710pOBbI0 Oe3 HaHeceHHs yuiepOa. [loaTomy 3HaHue
BO3MOXXHBIX TOCIEACTBHIA BO3JICHCTBUS PA3IMYHOTO POJAa XUMHUYECKHUX COCIWHEHUH Ha
OpPraHM3M YeJIOBEKa CTAHOBUTCS HEOOXOAWMBIM HE TOJBKO IS Bpauyeil, HO M JIJIsl KaKJIO0TO
YeJloBeKa.

3HaHMs, MOTy4aeMble B IIKOJE MO XUMHUH, BO3MOXXHO M HEOOXOIWMO TPaMOTHO
NPUMEHSITh U B TOBCEIHEBHOM >kM3HU. [lo3HaBas OCHOBOMOJIAraroIIME 3aKOHbl XHMHH,
oOyuaromyecsi 3HAKOMATCS C COCTaBOM M CBOWCTBAMH PA3TMYHBIX XMMHYECKHX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TMPHUCYTCTBYIONIME B YEJIOBEUYECKOM OpraHu3Me, TaK H MpH
HE3aBUCHMOM BHELTHEM Bo3JeicTBUH. IIIKOIbHUKY y3HAIOT, KAK KUMEHHO 3TH BEIIECTBA BIUAIOT Ha
MIPOIIECCHI JKU3HEICATEIIFHOCTH OPTaHM3Ma M Ha CaMy JXKH3Hb YEJOBEKa - YTO TOJIE3HO W B
KaKUX KOJIMYECTBAX, a YTO MOKET OKa3bIBaTh OTPHUILIATEILHOE BIUSHUE.

[IporpamMma «Xumust B ObITY» 3HAKOMUT 00y4alOUMUXCA C KOMIUIEKCHBIMH Tpo0OieMaMu
M 3a7a4aMy, TpeOYIOIMMH CUHTE3a 3HaHU 10 psIy NpeameToB ((u3uka, OMONOTHs, SKOJIOTHS,
reorpadusi, UICTOPHSI).

DKOJOTUYECKHE 3aJaul: aHAIN3 U3MEHEHUH B OKPY KaloLlel cpeie U OpraHu3alus CBOEro
BIIUSIHUS HAa CUTYyaluio, GopMUpOBaHHE OEpPEeKHOI0 OTHOIICHHUS K IPUPOJIE.

duznueckue 3amaud: U3yyeHHE (PU3NUYECKUX CBOWCTB BEIIECTB, (PU3MYECKUE METOJIbI
aHaJIM3a BEIECTBA.

Hcropuyeckue 3amaum: HCTOPUUECKHUE CBECHUS O BIUSHUM XUMHUH HA KU3HD YEITOBEKA.

buonornueckue 3agadn: U3y4eHNE XUMUYECKOTO COCTaBa 00BHEKTOB KUBOW MPUPO/IBI.

Wndopmatuka - mouck uHpopmauuu B HHTepHeTe, co3manue U odopmieHue
Mpe3eHTAINi, padoTa B TEKCTOBBIX U TAOJIMYHBIX PEIAKTOPAX.

Conepxxanue IlporpamMmbl 3HAKOMHUT OOYYAIOIIMXCS C XapaKTEPUCTUKOW BEIIECTB,
OKPY’KaloIMX HAc B OBITY: BOJA, IOBApEHHAs COJIb, MHUIIEBAs COJAA, C BEUIECTBAMH, M3 KOTOPBIX
CIleNMaHbl TOCy/a, CIHMYKH, KapaHaamud, Oymara, CTpPOMTEIbHBIE MaTepualibl, aBTOMOOMIbHAS
TEXHHKA, JIEKAPCTBA U T. II.

Taxkue Ttembl kak: «Boma», «lloBapennas compy», «Cnuukm», «bymara» maroT
BO3MOKHOCTh aKTyaJH3alHM SKOJOTMYECKHX 3HaHUM oOywarommxcs. [IpakTuueckue 3aHATHS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CIIEIHANBHBIX YMEHHH M HAaBBIKOB pabOTHl C BEIIECTBAMU U
000py/TI0BaHUEM.

[IpoexTHble pabOTHI, TEeMaTHKa KOTOPHIX MpuBoaUTCA B IIporpamme, mo3BoJAT
copmupoBarh y 00ydaronmxcs yMeHHEe CaMOCTOSTENbHO NPHOOpeTaTh U MPUMEHATh 3HAHHUS, a
TaK)Ke Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.



AxtyanbHOCTh [Iporpammsl 00yciioBiIeHa TEM, YTO B Y4€OHOM IUIAHE IO MPEIMETY
«XUMHSD» OTBEICHO BCEro 2 yaca B HeJIelo B 8 1 9 kitaccax, 4To JaeT BO3MOKHOCTH CPOPMHUPOBATH
y oOyuaromuxcs TOJIbKO 0a30Bble 3HAHHS 1O TpeameTry. B Toxe Bpems Bo3pacT 15-16 Oyner
SBIISICTCSI BAXKHBIM JUTS TPO(eCCHOHATBFHOT0 caMoonpeienieH s ooyyaromuxcs. Bo3amoxHo, 4To
NPOCHYBILIUICS MHTEPEC K XMMUHM MOXKET BIHATH HA BEIOOp Oynyiei mpodeccuu.

1.2. Tlenaroruyeckas uejgecoodpasnoctb Ilporpammsl

[lenarornyeckas uenecoodpaszHocts [Iporpammel 3akiaroyaeTcs B TOM, YTO B IpoLEcce
00y4YeHHsI CO3JAI0TCsI YCIOBUS K (POPMHUPOBAHUIO Y 00YyUarOIIUXCS
LIETIOCTHOW KapTUHBI MHUpA, BOCIUTAHHIO JIOAEH TBOPYECKMX M KOHCTPYKTUBHO MBICISIIHX,
TOTOBBIX K PEUICHUI0 HECTAaHAAPTHBIX XU3HEHHBIX 3amad. Ha 3anarusax mo Ilporpamme
dopmupyroTcs yMeHuss 0e30macHOro oOpalleHUs ¢ BEIIEeCTBAMH, HCIOIb3yeMBIMUA B
MOBCETHEBHOM JKM3HU, 3aKJIaJbIBAIOTCS HOPMBI 30POBOTO 00pa3a KHU3HH. 3HAKOMCTBO
00y4JalIUXCsl ¢ XUMHUYECKUMHU BEIIECTBAMHU, M3 KOTOPBIX COCTOUT OKPYKAIOIIUKA MHP,
TMO3BOJISIET PACKPHITh BAKHEHIIME B3aMMOCBSA3M YENOBEKA W PAa3IMYHBIX BELIECTB B CPEZE €ro
oOuTaHus.

1.3. OtauvutenbHbie ocobeHHocTH IIporpaMmabl.

[IporpaMmma MMeeT MPHUKIAIHYIO HANPABIEHHOCTh W CIYKUT IS yIOBJIETBOPEHUS
WHIMBUAYaJIbHOTO MHTEpeca 00ydalomuxcs K M3YYEHHI0 M NPUMEHEHUIO 3HAHWN 10 XHMHHU B
noBceqHeBHOM ku3HU. B Ilporpamme craBuUTCS 3agada HEOOXOOUMOCTH 00eCHednTh
XAMHYECKYI0 TPaMOTHOCTh B HANpPABICHHHM COXPAHEHHS 3I0POBBS, KAaK 3all0ra YCIEIIHOCTH
YeJIOBEKA B XKU3HU; JACTCS MOHATHE O JIEKAPCTBEHHBIX BELIECTBAX M MEXaHU3MaX HMX JCHCTBUS Ha
opranusM 4enoBeka. Copnepxanue I[IporpaMMbl ompenenseTcss C Y4eTOM BO3PaCTHBIX
0COOEHHOCTEH 00YJaIOIINXCS M UX HHTEPECOB B 00JIACTH MO3HAHHUSA MHUPa, K CaMOMy cebe, KHU3HU
B IEJIOM, a TaKKe C Y4EeTOM IICHXOJIOTO-TIElarOTHYeCKUX 3aKOHOMEpPHOCTeH OOydeHUs |
(GopMupoOBaHHs €CTECTBEHHOHAYYHBIX 3HAHWU M BUIOB MO3HABATENbHOU nesrensHocTH. Ocoboe
BHHUMaHHUE yJiesieTCsl POPMUPOBAHUIO IKOJIOTMUECKUX 3HAHUM 00ydarommnXcs.

1.4. lean n 3apaun IporpamMmmsbl

Iean: dopmupoBanue y oOyyarommxcs riyOOKOTO W YCTOMYMBOTO WHTEpECa K MHUDY
BEIIECTB M XMMHUYECKHUX MPEBpaIleHUH, MpuoOpeTeHrne HeOOXOIUMbIX TMPAKTUUECKUX YMEHHUH U
HABBIKOB MPOBE/ICHUS YKCIIEPUMEHTOB.

3agaun:

Oobyuawmmue:

- pacmmpeHHe Kpyrosopa o0yJaromuxcs;

- TIOBBINICHUE VX MHTEPECA K XUMHU U PA3BUTHE BHYTPEHHEH MOTHBAIMU YUCHHUS YEPE3
dhopMHUpOBaHUE TIPEACTABICHUNH O COCTaBE M CBOWCTBAX XHMHYECKHX BEIICCTB U
MaTepHUaJIOB, OKPY>KAIOIIMX YEJIOBEKA B MOBCEAHEBHON JKU3HU U MEIULIUHE;

- pacuupeHue u yriayosiaeHue 3HaH!H 00yJaomuxcs 0 poju XUMUYECKHX JIEMEHTOB U
UX COCIMHEHUH B IKU3HEACATCIHHOCTH OpraHW3Ma, O BAXKHEHIINX XUMHUYECKUX
IPEBpALICHUSX, JEKALMX B OCHOBE METa0O0NIM3Ma, O MPUMEHEHUH B MEAUIMHE HEKOTOPBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIECTB;

- pacummpeHue W yriyOJeHue 3HaHWA OOydJaloIIUXCs MO OBJIAJICHHUI0O OCHOBaMU
METOJIOB TO3HAHMs, XapaKTEpHbIX JJIsi €CTECTBEHHbIX HayK (HaOJIOJeHHe, CpaBHEHHUE,
9KCIIEPUMEHT, U3MEPEHHUE);

- TMOJrOTOBKa OO0YyYaroUIMxcs, OPHUEHTHPOBAaHHBIX Ha XUMUYECKUH MNPOPHIIb
00yueHHUs1, K YCBOGHHIO MaTepuaja MOBBIILICHHOTO YPOBHS CIOXKHOCTH MO XUMHUHU.

PassuBaromue:

- (QopmupoBaHWE CIENUATBHBIX yYMEHHH W HABBIKOB PA0OTHI C XUMHYECKUMHU
BELIECTBAMHU U MaTepHaiaMU B OBITY U UCIIONB30BAHUS MOJTYYCHHBIX 3HAHUN Ha MPAKTHKE;

- pa3BUTHE TBOPYECKHX CHOCOOHOCTEH M YMEHHMH YyYaIIUXCsl CaMOCTOATEIbHO
nproOpeTaTs W MPUMEHATh 3HAHUS Ha MPaKTHKE.

BocnuraresibHbIe:



- BOCIHMTAaHHE SKOJOTHYECKOMH 'paMOTHOCTH H XUMHUYECKOMN KYJbTYPhI IIpU 06pameHm/1
C B€IICCTBaAMHU,
-  BOCIHHUTAHHC SMOOHOHAJIBbHO- HEHHOCTHOI'O OTHOIICHHUA K OKPYIKAIOIIEMY MHUPY,

- OpHUEHTAlys Ha BHIOOP XMMHUKO-OMOIOTHYECKOTO MPOduUIIs.
1.5. Anpecat IIporpamMmmbl

[Tporpamma axtyanpHa a1 oOywarommxcs 9 kmacca (15-16 ner). Ha oOydenue 1o
[IporpaMMe MpUHUMAIOTCS BCE JKENAMOIINE, UMEIOINE 0a30Bble 3HAHUSA MO XUMHH U HE
UMEIOIIUE MPOTUBOIIOKA3aHUIA IO 3/I0POBBIO.

1.6. ®opmbl U pe:kUM 3aHATHIL.
®opmbl OpraHu3aluu y4eOHOro 3aHATHS:
- JIEKIMOHHO-CEMUHAPCKOE 3aHATHE;
MPAaKTHYECKOE 3aHATHUE;
- Oecena;
- KoH(epeHmus,
- urpa.

®opmbl opranu3anuu 00pa3oBaTeILHOrO Mpolecca - TPyNNoBas, HHIMBUIyalbHAS.

Conepxxanmne Ilporpammbl mpeanonaraeT pa3sHOOOpa3HbIE BUABI JESTEIHLHOCTH
oOyuaromuxcs: O6ecepl, AMCKYCCHU, TPAKTHIECKUE 1 J1abopaTopHbIe pabOThl, CAMOCTOATEIbHBIC
MPOEKTHBIE PAOOTHI C UCMIOIB30BAHUEM PA3IUYHBIX UICTOYHUKOB WH(OPMAIIHH.

I'pynnosas (Gecena 3BpUCTHYECKAs, 3alIUTa MPOEKTOB, TAOOPATOPHOE 3aHATHE, JICKITHS,
OJTUMITHAA, OTKPBITOE 3aHITHE, TPAKTUIECKOE 3aHITHE, TPE3CHTAIIHSI, CEMUHAP).

Huousuoyanvnas (Habnronenue, oTpabOTKa HABBIKOB PEIICHHS MPAKTHYECKUX 3aay).

JlexnmoHHO-ceMUHApCcKast popMa NpoBeACHHs y4eOHBIX 3aHATHI TTO3BOJISAET PACIIMPHUTH U
YIIyOWTh 3HAHHWS O XWMHUYECKHX BEIICCTBAaX, NPUMEHSIEMBIX B OBITY, CTPOUTEIIbCTBE,
MeauiuHe U T.4. CeMuHapbl CIOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CaMOCTOSITEIbHOCTH
0o0ydJarmuxcsi B YCBOGHHU MaTepuajia W MpH padoTe ¢ JOMOJHUTEIHHBIMA UCTOYHUKAMU
uHpopMmanuu. [IpakTHdeckue 3aHATUS CIOCOOCTBYIOT (OPMUPOBAHUIO CIIEIUATBHBIX YMEHUH U
HABBIKOB pabOTHI ¢ XMMHYECKHMH BellecTBaMu U o0opyaoBanueM. Co3qaHue MPOEKTHBIX paboT
Mo OTHEIbHBIM TeMmaMm [IporpamMmbpl TO3BOJISIOT Pa3BUTh TBOPUYECKHE CIOCOOHOCTH,
copMHPOBATH Y 00YYAIOIINXCS YMEHHUSI CAMOCTOSTEILHO PUOOPETATh 3HAHHSL.

WuTerpamus: mporpamMMa yriayOmnsieT 3HaHUS TO OHOJOTHH, XWMHHU, JKOJIOTHH,
MEIULUHBI, ICUXOJOTHH. ITOroM ycBOEGHUS MPOTpaMMBI SIBJISIETCS 3aIKUTa TPOSKTA.

Pexnm 3ansiTmii: 1 pa3 B Hezenio no 1yacy.

1.7. Cpok peanuzanuu [Iporpammsl.

Cpox peanmzanuu mporpammbl - 1 rox. OOmiee KOJMYECTBO Y4eOHBIX 4acoB,
3aMJIAaHHPOBAHHBIX HA BeCh Mepuoj o0yuyeHusi: 34 vaca.

1.8.1lnanupyemblie pe3yiabTarbl ocBoenuss IIporpammsbl. OOpa3oBaTelibHbIE
pe3yJbTaThl:

[Tocne 3aBepmenus o0yuenus mo IIporpamme oOyyaromuecs OyayT 3HATh:

- COCTaB, CBOWCTBa, 00JACTH TPUMEHEHHs HamOoJiee PAaCHpPOCTPAHEHHBIX BEIIECTB U
MaTepHaJiOB M yMETh MPHMEHATh MX IO Ha3HAYEHHWIO, cOOJIIofas MpaBmiIa 0Oe30MacHOro
oOparieHusi ¢ HUMU;

- pOIIb XUMHYECKHX 3JIEMEHTOB M MX COCTHHECHUH B )KU3HEACATEILHOCTH OPraHU3Ma;

- Ba)KHEHIIME XMMHUUYECKUE NIPEBPALIEHHUS, JIeXKAI[1e B OCHOBE METa00IN3Ma;

- HEKOTOpPbIE HEOPTAaHUYECKHME U OPTaHUYECKHUE BEIIECTBA, IPUMEHAEMbIE B MEIUILIUHE.

[Tocne 3aBepmienus o0ydenus no [Iporpamme oOyuaromuecss OyayT yMeTh:

- COCTaBJIATb CXEMbl OCHOBHBIX KPYyrOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B NPHUPOJE,
000CHOBBIBATh POJIb KaXIOTO B COXPAHEHUM IPUPOJHOTO DPABHOBECHS, AaHAIM3UPOBAThH
IIPUYMHBI U TIOCIEACTBHS €r0 HapyILICHUS;

- IPOBOJUTb XUMUUYECKUH 3KCHEPUMEHT 10 OOHApYKEHUIO KaTHOHOB U aHUOHOB B
pacTBopax;



-coOmofaTh MpaBWia 0e30MacHOCTH TMpPH  OOpalIeHUHd C

BELIECTBAMH U CPENCTBAMM OBITOBOM XMMUU;
-COCTABJIATh OTYET O MPOJAEIAHHOM IKCIIEPUMEHTE;
-[IPUMEHATH BEIIECTBA 110 HA3HAYECHHUIO;
-pelarp 33124y Pa3IMuHON CTENEHH CJI0KHOCTHU: KaK TUIIOBBIE, TAK U KOMIUIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHULIMATUBY Y O3HABATEIbHYIO AKTUBHOCTD IPH PEILICHUN
Pa3IMYHBIX BOIPOCOB U MPOOJIEM B XUMUHU.
JUis MOHMTOpPMHIa pe3yJbTaTHUBHOCTH O0pa3oBaTeIbHOIO Ipolecca 10
[TporpamMme «Xumusi B ObITY» UCHOIB3YIOTCS CIAEAYIOUINE BUIBI KOHTPOJIS:

* IIpeBapUTENIbHbIA KOHTPOJIb (IPOBEPKA 3HAHUM yyalMXcs Ha HAYaJIbHOM 3Tare

ocBoeHus [Iporpammer) — BXOJIHOE TECTUPOBAHME;

JICKapCTBCHHBIMHU

* TEKYILUIl KOHTPOJb (B TEUEHHE BCEro Cpoka peanusauuu [Iporpammsi);
* UTOTOBBI KOHTPOJb (3aKIIOUUTENIbHAS TPOBEPKA 3HAHUI, YMEHU, HABBIKOB IO
utoram peanusauuu IIporpamMmer).

2. Conep:xanue Ilporpammbl

2.1. Y4eOHbIii (TeMaTHYeCKHUIi) NJIaH
Ne | HazBaHme pa3zmena KosuuecTBo yacos ®opma aTrrecranun/
Bcero | Teopus NMPAKTHKA KOHTPOJIA
BBonHble 3aHsATHS. 3 2 1
1 Hcropus 2 1 1 Bxonnoe
B3aMOOTHOIIIECHU I TECTUPOBAHUE
4eJi0BeKa U IPUPO/IbI
2 CBOIiCTBA BEIIECTB 2 1 1 TECTUPOBAaHUE/ OTYET
0  MHPaKTUYECKOH
pabote
3 [louemy wu  xak| 2 1 1 TECTUPOBaHUE/ OTYET
MPOTEKAIOT 0  MHPaKTUYECKOH
XAMHUYECKUE PEAKIIH pabote
4 Bona 2 1 1 TECTUPOBaHUE/ OTYET
0  MHPaKTUYECKOH
pabote
5 YucTeie BemecTBa u | 2 1 1 TECTUPOBaHUE/ OTYET
CMECH B  JKH3HH M0  MPaKTUYECKOH
4eJI0BEKa pabote
[ToBapenHas conb u | 2 1 1 TECTHPOBaHUE/ OTYET
6 caxap IO  NpPaKkTHYECKOH
pabote
7 XUMHST AT 2 1 1 TECTUPOBaHUE/ OTYET
o NPAKTUYECKON
pabote
8 Crnnuku 2 1 1 TECTUPOBaHUE/ OTYET
o NPAKTUYECKON
pabote
9 bymara 2 1 1 TECTHUPOBaHUE/ OTYET
1o NPAaKTUYECKON




pabote

10 | Xumus u|?2 1 1 TECTUPOBAaHUE/ OTUET
CTPOUTEIIBCTBO Mo  MPaKTHYECKOH
pabote
11 | Xumus u Mmeaunuaa 1 1 TECTHPOBaHUE/ OTYET
o NPaKTHIECKOU
pabote
12 | Xumus u Tpancopt | 2 1 1 TECTHPOBaHUE/ OTYET
o NPaKTHIECKOU
pabote
13 | Xumusa u uucrorta B | 1 1 1 TECTUPOBAaHUE/ OTYET
JI0OMe Mo  MPaKTUYECKOH
pabote
14 | Xumus u| 2 1 1 TECTHPOBaHUE/ OTYET
KOCMETHYECKHE M0  MPaKTUYECKOH
CpencTBa pabote
15 | Xumusa u ruadera | 2 1 1 TECTUPOBAaHUE/ OTYET
3emutst M0  MPaKTUYECKOH
pabote
16 | Hayuno- 3 1 1 3amuTa mpoeKTa
UCCIe0BaTeNbCKas
MIPOCKTHAS
JESITEIIBHOCTh

34 17 17

2.2.Conep:xanne IIporpaMmmsi

BBenenue

O6me mpaBmina paboTel B XUMHUYECKOW saboparopuu. TexHnka 0€30MacHOCTH TPU
paboTe B xumuyeckoi aboparopun. Oxa3aHue nepBOM MOMOIIM MPU HECYACTHBIX CIyYasX.
[IpaBuna paboOTHl ¢ KUCIOTaMH, MIEJTOYAMHM, JIETYYMMH BellecTBaMu. HarpeBaTenbHbIe
npuOOpbl ¥ npaBuia paboThl ¢ HUMU. XMMHUUYECKas mocyna oOuero HazHadeHus. MbITbe U
CYIIKa XUMUYECKOU MOCY/IBI.

Ponp xuMum B KW3HU YETOBEKa W pa3BUTHH denoBedecTBa. O030p BaKHEHUITUX
KJIACCOB COEIUHEHMM, HCIONb3yEMbIX YEJOBEKOM. XHMHS -TBOPEHHE MPHUPOABI U PYK
qenoBeka. XUMUsS BOKPYT HaC. XMMHUYECKHE BEIIECTBA B TOBCETHEBHOM KU3HU YEIOBEKA.

Ilpakmuka:

IIpuemvl obpaujenus ¢ nazpesamenvHbIMU NPUOOPAMU (CNUPMOBKA, NAUMKA, B0O0SHAS
Oams1) u XumMu4eckou nocyoou 0oue20 Ha3HaAYeHUs.

Cocmasnenue mabauy, ompaxcarowux Kiaccuukayuio eewecms, Uu3e0mosieHie
IMUKEMOK HeOP2AHUHECKUX 8elyecms, COCMAsIeHe CRUCKA PeaKmugos, HecoeMecmuMmblX O
XpaueHus.

Tema 1. HMcropus B3aMMOOTHOIIECHUHN YeNOBEKa U MPUPOJIBI

Wcrounuku sHepruu (ucueprnacMble W HeHcUYepHaeMmble). «ODKOJOTHMYECKHH PIOK3aK».
HeobOxomumocTs Oepe’kHOTO OTHOMICHHUS K OKpYKaromiei cpene. YemoBek u mpupoa B JaJeKoM
IPOLUIOM: IPUCBAMBAIONLIEE XO3AMCTBO. J[peBHME mroau. BiusHume NpUPOAHBIX YCIOBUM Ha

PACCCICHUC U 3aHATHA APCBHUX .]'IIOI[CfI.

OcCHOBHBIC 3aHATHS IPEBHUX JIIOJCH: cOOMpaTenbcTBO W oxoTa. [IpucBamBaromiee
X03s511cTBO. JIOKanbHBIN XapakTep BIUSHUS AEATEIbHOCTH JIPEBHUX coOUpaTeneil M OXOTHUKOB Ha

IIPUPOAY.

[lepexon denoBeka K MNPOU3BOIALIEMY XO3AUCTBY. I[IpomsBoasuiee XO03SMCTBO.
Bo3HukHOBeHUE 3emiielieNiusi U CKOTOBOJACTBA. BoszneiicTBUE HaA MPUPOAY HAPEBHUX
3eMIie/ieNiblleB U CKOTOBOAOB. CruxuitHoe mpupojaonoib3oBanue. OmycThiHuBaHue. ['ubens

[ABUIIN3AIAH.



Ot xosnecHuIbl 10 camojera. M3MeHeHue xapakrepa MpUpOJONOoab30BaHUS B MpOLECCe
Pa3BHUTHS YEJIOBEUYECKOT0 00IIeCTBa

Yenosek m npupoaa B HacrosmeM. [Ipsmoe u KOCBEHHOE BO3JECHCTBUE XO3AKWCTBEHHOMN
NEeATEILHOCTH delloBeKa Ha mpupony. MHTpomykius. Heuwcuepmaemble W ucdepriacMbie
WUCTOYHUKH SHEPruu. VICTOUYHMKH dHEPTUH (HMcUepraeMble U HercdepraeMbie). « DKOJOrHISCKUI
prok3ak». HeobxoaumocTh

OepeHOT0 OTHOIICHHUS K OKPYXawmied cpene. AbTepHATUBHBIE NCTOUYHUKH JHEPTHH.
[TpunuBHBIE ANEKTpOCTAaHIIMU. DHEPTrUs BeTpa. ['eoTepmanbHas sneprusi. buosnepreruka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsinoii 0sucamenns.

Cmpoum «po3y 6empoey» ceoetl MeCMHOCHU.

IIpespawenue pasnvlx 61006 3Hepeuu opye 6 opyeaa.

Haepesaem  no-pasnomy (nepedaua  mennogou  dHepauU usIydeHuem,
Menionpo8ooOHOCMbIO, KOHBEKYUELL).

Tema 2. CBoiicTBa BEILECTB.

Xumudeckne U GU3NUECKUE CBOMCTBA BemecTB. YncTeie BemecTBa U cMecH. OCHOBHBIE
IPUEMBl C TBEPIBIMH, JXHUJIKAMH W Ta3000pa3HbIMH BemiecTBaMu. JlaGopaTopHble CHOCOOBI
MOJIydeHUs1 HeopraHuueckux BemiecTB. lIpouecc pacTtBopeHus BemectB. PacTBopbl W ux
MIPUTOTOBJICHUE.

Ilpaxmuueckue 3a0anus

Tlonyuenue yenexucnoeo easa, Kuciopooa 6 1a6opamopull.

Tlonyuenue cynvghama meou uz meou , cepebpa u3 Humpama cepeopa u m.o

Tewma 3. [Toyemy U Kak IPOTEKAFOT XMMUUYECKHUE PEAKIIUH.

MuoroobOpa3ue ¥ 3aKOHOMEPHOCTH MPOTEKaHUS XUMUUeckux peakuui. Kinaccuduxanus
XUMUYECKHX peaKIuid. 3aKOHOMEPHOCTH IPOTCKAHHUS XUMHUYECKHX peaknui. BHemmHue
NPU3HAKY MPOTEKAHUS XUMHIECKUX Peakiiidi. XUMIUEeCKre YpaBHEHNUS. 3aKOH COXPaHEHHUSI MacChl
BellleCTBa. XUMHYECKUE PEAKIIUU B )KHBBIX OpraHU3Max.

Ilpakmuueckue 3a0anusn

Cocmasnenue ypasuenuti peaxkyutl N0 yenouxe npespaujenull.

Onvimsl «3mess uz caxapuou nyopwl», «Bzaumoolelicmeue Memanios ¢ COJNAHOU
KUCIOMOUY, «3mes U3 2oKOHama Kaabyusiy

IIposedenue kavecmseHHbIX peakyuil.

Tema 4. Bona.

Bona B macmrabe minanetsl. KpyroBopot Bojpl. [Ipupoanast Boma u €€ npecHoi BOAbI Ha
mianete. [IpecHas Boma W ee 3amachl. DKOJOTHYECKHE MpoOJIeMBbl YUCTON BOJBI. Boma B
opranu3Me yenoBeka. Boma B meaunmHe u (apmakonoruu. AHOManuu (QU3MYECKUX CBOWCTB.
PactBopsirorast crnocoOHOCTs BOABL. [Ipo0aeMbl TUTHEBOM BOJIBI.

IIpakTuka:

AHnanu3z 60061 U3 NPUPOOHBIX UCHIOYHUKOS.

Pacmeopsarowee oeticmsue 600bi.

Ouucmka 600vl.

Onpedenenue sHcecmkocmu 800bl U ee YCMpaHeHue.

MHnoeo nu 6001 6 08owax u ppyxmax?

Tema 5. UncThle BelecTBa U CMECH B JKU3HH YeJIOBEKA

Yucrsie BemectBa JuctmmpoBanHas Boja, Kuciopon. Cepebpo, Bomopon, CBunen u jp.
Hcrunnsie pactBopsl. Cmecu Mopckas Boga. I'panur. Cranb. PactBop xnopupa HaTtpus Uit
unbekuid. YyryH. Bo3ayx. bazanst. Crekno. OMynbcus «Macio B BOAE». Pa3HOBUIHOCTH CMECEH,
00J1aCTH WX WCTIOJIH30BAHUS B TOBCEAHEBHOW KU3HM YeJIOBEKA. | OMOTEHHBIE M TETEPOTCHHBIC
cmecu. Cmecu B (apmakonoruu. [IpuMepsl SKUAKHX, TBEPJBIX W Ta3000pa3HBIX CMECEH.
OnHOpOAHBIE U HEOAHOPOIHBIE cMecH B ObITy. CBOMCTBa cMeceil. Pa3nenenue cmeceil.

Brigenenne BemecTB W3 HEOMHOPOIAHOW CMECH, OOpa30BaHHON pPacTBOPUMBIMH M
HEpaCTBOPUMBIMH B BoJie BemiecTBaMu. OTcranBaHue: BuinencHue BEHIECTB M3 HEOJHOPOTHON
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMU B BOJIE BENIECTBAMH C Pa3IMYHON IIIOTHOCTHIO. B



JeMUTeIbHON BOpoHKe. JlMCTHNIANMS, BbIMapuBaHHE, LEHTpUYrupoBaHue, Xpomarorpadus,
KpHUCTAJTN3alHs U BO3TOHKA. [leperonka uin IUCTUILIALHNS - CIIOCc00 pa3/ieNieHusl, OCHOBaHHbIN Ha
pa3anyuuy B TEMIIEpaTypax KUIEHUS IPYT B JPYre KOMIIOHEHTOB.

[Tpuem pazneneHuss OMHOPOTHBIX CMECEH MyTeM HCHAapeHHs JETYYHX >KUIKOCTEH C
NOCIEeNyIOIEd KOHJAeHcauuen ux napoB. IIpumep: nomyueHue AMCTUILIMPOBAHHOM BOBI.
Pemenue 3a1a4 Ha HAX0XKIEHUE MacCOBOM M OOBEMHOM OJIM KOMIIOHEHTa CMECH.

Ilpakmuka

H3zeomosnenue npocmetimux @uibmpos u3 noopyuHvlx cpedcms. Pazoenenue
HEOOHOPOOHLIX CMecell.

Ouucmrka meoHo20 Kynopoca om HepacmeopuMslx U pacmeopumslx npumeceil.

Tewma 6. [ToBapeHHast conb u caxap

Poxnp moBapeHHO# conu B 0OMEHE BEIIECTB YeToBeKa U KMBOTHBIX. ConeBoil OanaHc B
opranuszMe uenoBeka. [IpumeHeHue Xnopuaa HaTpUs B XO3SMCTBEHHOW IESITEIbHOCTH
yenoBeka. Korpa conb - aa. 3moymnotpebnenue conplo. Mcnons3oBanue xiaopujaa HaTpus B
XAMHYECKOW TPOMBIIUIEHHOCTH. lcmonp30BaHue XJIOpuaa HATpUs B THUINE, METUIUHE.
[TpousBoncTBo moBapeHHO# coiu. Caxap u ero cBoiictBa. [lone3Hble M BpeIHbIE YEPTHI
caxapa. HeoObruHOE mpuMeHeHHEe Caxapa.

Ilpakmuka.

Ceoticmea pacmeopog nogapeHHol couu

Topum nu caxap?

Tpubonomunecyenyus

Tema 7. XuMus numu

N3 yero coctouT numa. XUMHUYECKUN COCTaB MPOAYKTOB NUTaHHUA. OCHOBHEIE
KOMIIOHEHTBl THIIU: KUPBI, OEIKH, YIJIEBOABI, BHUTAMHUHBI, COJH. XHUMHUS TPOAYKTOB
PaCTHTENBHOTO W JKMBOTHOTO TpoucxoxacHus. dusmonorms mmmeBaperus. [IpogykTer
OBICTPOrO TPHUIOTOBIEHHS U OCOOEHHOCTH MX TMpou3BoAcTBa. [Ipouecchl, mpoucxoasdmue mnpu
BapKe, TYUIEHUU U XapeHuH nuiu. Kak caenaTts ey He TOJBKO BKYCHOHM, HO U TMOJIE3HOMN?
JloGaBKH B TPOIYKTHI TUTAHUS.

XVUMUYECKHE DPEaKIMd BHYTPH HAac. XHMHUYECKHE TPOIECCH], MPOUCXOISAIINE TMpH
XpaHEHUH U TepepaboTKe CeMbCKOXO3IHCTBEHHOTO CHIPhs. KOHCEPBAHTHI M AaHTHOKUCIUTEIH, UX
pOJIb.

Croco0bI XHMHYECKOTO aHaIN3a COCTaBa BENIECTB B MpoaykTax nutaHusi. Coaepkanue
BUTAaMHUHOB Y MUHEPATHHBIX BEIIECTB B MUIIEBHIX MPOAYKTAX.

Ilpakmuka

Onpeoenenue xavecmsa meoa. IIpogepka meda Ha Hanuyue Kpaxmaid, Mend, caxaposbl.

Onpeodenenue sumamunos A, C, E 6 pacmumenvrom macine.

Onpedenenue HUmMpamos 6 npoOyKmax.

AHanuz npoxaaoumenbHbiX HanumKo8.

Onpeoenenue Kogheuna 8 HaNUMKAax

OnpedeneHue co0epuCanHUs HCUPO8 8 CeMeHax pacmeHuil.

Kauecmeennvie peakyuu na npucymcmeue y2ie6000s.

Xumuueckue onvimol ¢ He8amenbHol Pe3UHKOU.

Onpedenenue codeporcanus nogapenHou coiu 6 NPoOyKmax numauus (Macio, cbipol,
COJIEHbIE MBOPOICHBLE U30ENUL).

Tema 8. Cinuku

[Tupodoper. Mcropus uzobperenust cnuuek. Crimuku Illancens u Yokepa. Cninuku
Copua. Crnuuku Upunu. lsenckue cnumuku Jlynacrpema. Kpacuwiii u Genbiit docdop.
OKHCITUTENBHO - BOCCTAHOBUTEIBHBIC TIPOIECCH], MPOTEKAIONIME TPH 3aKUTAHUHM CIHYKH.
OcHOBHbBIE BUJIbI COBPEMEHHBIX CIMYEK. JlepeBsSHHBIE(M3TOTOBICHHBIE U3 MATKUX TOPO] JIepeBa
- OCHHBI, JIUIMBI, TOMOJS, aMEPUKAHCKOW OeOoN COCHBI M T. II.), KAPTOHHBIE U BOCKOBBIC
(mapaduHOBBIE - U3TOTOBJIEHHBIE M3 XJIOMYaTOOYMaXHOTO KIyTa, MPOonuTaHHoTo napapunom). [lo
METOJy 3aKUTaHUS - TEPOUHBIC (3AXKUTAIOIIUECS TPH TPEHHU O CIEHHANbHYI0 TOBEPXHOCThH -
TEPKY) U OeCTEPOUHBIC (3AKHUTAIOIINECS TIPU TPEHUH O JTIOO0YIO TIOBEPXHOCTH ).



Cnunueynoe npou3BoAcTBO B Poccun. CtpoeHune, coctaB U U3rOTOBIECHUE CIIMYEK.

Cnenuanbhbie crindkd. LLITopMOBBIEe (OXOTHUYBH) - TOPAIINE HA BETPY, B CHIPOCTU U MO
noxaém. TepMudeckue - pa3BUBAIOIINE TPH TOPEHUU 00Jee BHICOKYIO TEMIEPATypy H JAI0IIne
P CTOPAHKUU TOJIOBKU OO0JIbIIEE KONNYECTBO Teria. CUrHANIBHbIE - AA0IIUE IPH TOPEHUH LIBETHOE
mnams. Dortorpaduueckue - AAIOIME MIHOBEHHYIO SPKYIO BCIIBIIIKY, HCIOJIB3YEMYIO IPHU
dororpadupoBannu. CurapHble - CIOUYKM YBEJIMYEHHOTO pasMepa g OoJjee
HPOJOJIKUTENBHOTO TOPEHUSI NMPU PAaCKypUBaHUU curapbl. TpyOouHble- CHUYKH YBETHMYEHHOIO
pasmepa ais Oojee MPOJOKUTENBHOTO TOPEHHS IMPHU PACKypHUBAHMM KYPUTEIbHOW TPYOKH.
KamuHHbIE - OU€Hb JUIMHHbIE CIMYKH, YTOOBI 32)KUraTh KAMUHBI. ['a30BbIe - MEHbIIEH ATUHBI, YEM
KaMHMHHbBIE, 4YTOOBl  3aXWraTb TIa30Bble Tropeiku. JlekopaTuBHble (HOJapOYHBIE,
KOJUICKIIMOHHBIE) - OTPaHMYCHHBIE BBIMYCKHM KOPOOKOB (MHOTrAAa HAOOpaMu, YJIOKCHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticms paziuunvix 6U008 cnuyex (0blmosbix, OXOMHUYbUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaguiecKux).

Tema 9. bymara

Ot nmepraMeHTa U MICJKOBBIX KHUT 10 Hamwmx aHei. [lemmronosa. Cesizyromue:
KaoJIMH, KapOOHAT KajbLys, MUTMEHTHl. XjomuaroOyMakHble TKaHW. Buapl Oymaru u ux
MPAKTUYECKOE MCIONb30BaHuE. TexHomorus npousBoacTBa Oymaru. CTpykTypa Oymaru moa
MHUKPOCKOIIOM BO ()JIyOpECLEHTHOM CBEYEHUHU.

[TonydaOpukatsl s NpOU3BOACTBA Oymaru: ApEeBECHas Macca WM LEJUIHII03a;
[EJUTI0N03a OJHOJIETHUX PACTeHHH (COJOMBI, TPOCTHHUIIBI, KOHOIUIM, pUCa W APYTHX);
HOJIYLEJUTI003a; MaKyjlaTypa; TpsANWYHAs Mojymacca; Ul CHeLUadbHbIX BHJOB OyMmaru:
acoOecT, mMepCTh U IPYrue TEKCTUIHHBIE BOJIOKHA.

[IpousBoacTBO OyMaru: HOpUroToBieHHe OyMakHOM Macchl (pa3Moi M CMEIIEHHE
KOMITOHEHTOB, MpOKJIEHKa, HANOJHEHHWE M OKpacka OyMa)kHOM Macchl); BbIpaOOTKa
OyMa)XxHOW Macchl Ha OymarojenaTenbHOi MaluHe (pa30aBIeHNne BOIOW M OYMCTKA MACCHI OT
3arpsi3HEHUM, OTJIMB, IPECCOBAaHME M CyLIKa, a TakXkKe IEepBUYHAs OTJIENKA);
OKOHYATeINIbHAs OT/AEIKa (KalaHJUpOBaHUE, PE3Ka); COPTUPOBKA U yITAKOBKA.

Ilpakmuka.

H3yuenue ceoticms paziuuHvx 6U008 bymacu.

Ionyuenue 6ymacu.

Tema 10. XuMUs ¥ CTPOUTENBCTBO

Crpourenbnbie pactBopsl. M3Bects. Men. Ilecok. beron. Ilementr. Mcropus crexia.
Kupnuun. ®appop u ¢asac. JlpeBecnHa - yHHKAIbHBIA CTPOUTENBHBIA MaTepual.
Jlakokpacounble Marepuanbl. CBoicTBa 0onu@bl, MAcHSHbIX KpacoK, 3Majield, pacTBOpPHUTEINEH.
[lonsatue 00 3KOMOTHMYECKHM YMCTHIX MaTepuanax. Kepammueckas mena. 3upaput. Kamprmmr.
Conomut. I'pyro0noku. CunukaTsl METAJUIOB U BSKYIIHE MaTepuansl. Koppo3us cTpOoUTEIbHBIX
Marepuaios. [lonumepsl B CTpPOUTENBCTBE.

XUMHUUYECKHE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB

XMMHYECKas CTOMKOCTH - 3TO CBOMCTBO ITOKA3bIBACT, HACKOJIBKO MaTepHajl YCTOMUUB K
BO3JCHCTBUIO APYTUX BEIIECTB: KUCIIOT, IIEJIOYEH, COJIEN U Ta30B.

Koppo3noHHast ycTOWYMBOCTH - CBOMCTBO MaTepHalia MPOTUBOCTOATh BO3ACUCTBUAM
OKpy>Karolei cpenpl. Yaie Bcero 3To0 OTHOCUTCS K CIIOCOOHOCTH HE MPOIyCKaTh BIary.

PactBOopuMOCTD - CBOWCTBO, IPH KOTOPOM MaTepuai UMEET CIIOCOOHOCTh PacTBOPSTHCS B
Pa3IMYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3yET CIOCOOHOCTh COEIMHATHCS C APYTUMHU
MaTepualamMu U NOBEPXHOCTSAMH.

Kpucramnusanus - XapakTepUCTHKA, IIPU KOTOPOH MaTepual MOXKET B COCTOSIHUY I11apa,
pacTBOpa WK paciiaBa 00pa3oBbIBATH KPUCTAILIBI.

Bupbl 3arps3Henuil (mbuieBble, paAualioOHHbIE, ONOJIOTUYECKHE, ITYMOBBIE), 3HAYECHHE
JKUBBIX OPraHU3MOB B JIOMaX W KBapTUPAX.

Ilpakmuka



Onpeodenenue omHOCUmMENbHOU 3aNbLIEHHOCIU 8030YXA 8 NOMeWeHUU.

Pewenue 3a0au c sxonocuueckum cooeparcanuem.

Tema 11. Xumus 1 Meaumaa

Ilepsvie wazu xumuu 6 meduyune. IloHsTHE O (QapMaKOIOTUH, HUATPOXUMHH,
xumuortepanuu. [lapainenbc - OCHOBOIMOJIOKHUK MeAUIMHCKON xumuu. Knasnuit ['anen -
dapmakonor. II. Dpaux - OCHOBOMONOKHUK XUMHUOTepanuu. [Ipodeccun: XMMUK, OUOXUMUK,
(papmanest, nabopanT. JlekapcTBeHHble BemlecTBa. Knaccudukanuu n1eKkapcTBEHHBIX BeEILECTB!
dapmakonornueckas, xumudeckas. CbIpp€ IS TONYYSHUS] HEOPTaHUYECKHX, OPTaHMYECKUX
JeKapCTBEHHbIX BemecTB. POpMbl JIEKapCTBEHHBIX MpenapaToB: TabJETKU, Jpaxe, CBEUH,
OMYJBCUU, CYCIIEH3UU, HACTOUKH H JP.

Ilpakmuka

O3naxomaenue ¢ popmamu 1eKapCmMEEHHbIX NPenapamos.

3naxomcmeo ¢ 06pazyamu 1eKapCMEeHHbIX cpeoCcme U Onblmyl ¢ HUMU.

IKCKypcust 8 MEONYHKM.

Cambvie npocmule u3 nekapcme

[lepmanranar xamus. HWcropus orkpbitus. ®Pusmueckue cpoiictBa. OKUCIUTENbHbBIE
cBoiicTBa. [IpuMeHeHne pacTBOpOB mepMaHTaHata Kanws B ObITy, B mMeaunuee. [IpaBuia
XpaHeHus. Mepbl TEepBOM IMOMOIIM TMPU OTPABICHUU KOHIEHTPHUPOBAHHBIM PACTBOPOM
nepMmanranata kanus. Ilepoxcun Bomoponaa, ucropus OTKpbiTHA. Ilepruapons. ®dusuyeckue,
XAMUYECKHE CBOWCTBA. [IpuMeHeHMe B  MEOUIIMHE: KPOBOOCTAaHABIMBAKOIIECE U
nesuHuuupyomee cpeactBo. Moa: ucropus OTKpLITUS, CTPOEHHE, PU3UUECKUE U XUMHYECKUE
CBOWCTBA, IIPUMEHEHUE.

bopnas kucnora, OOpHBI CHHPT, AHTUCENTHYECKAs AKTUBHOCTb. DHU3MOJOrMYECKHi
pacTBop.

Jlanuc. Hamateipueiii cnupt. ['ekcaruapar xmopuaa kaneius. [entaruapar cynbdara
IIMHKA.

AXTHBHMPOBaHHBIH yrob.

Ilpakmuka

Ilpuecomosnenue pacmeopa xnopuda Kaivyus ¢ 3a0AHHOU MACCOB0LU D0el.

«Kuoxuii xameneony. Pasznooicenue nepoxcuda eooopooa. H202 - oxuciumens,
soccmanosumens. Pacmeopenue uoda 6 6ode, 6 cnupme. Pacnosznasanue uoouoos.
Obecyegeuusanue pacmeopa nepmaHeanama Kauus akKmueupo8anHbIM YeiéMm.

Aoosumpie gewjecmea

Anel. Knaccudukanust sIOBUTHIX BEIIECTB. YTapHBIA Ta3: NPHU3HAKU OTpPABICHUS.
Oxasanue nepBoit momomu. Ptyte. TokcuuHOCTh TapoB pTYTH. CONM PTYTH: KOJOMEIb, CYJIEMa,
npuMeHeHue B MeaunuHe. Mprmbsak. Cunen. CoeanHeHUst Xpoma. TOKCHYHOCTh OPraHMYECKUX
pactBoputeneil. [IpaBuna xpaHeHus s10B B ObITy. Mepbl mepBoil MOMOIIM HPH OTPaBICHUM.
XUMHUS U MeIUIINHA.

buozennvie anemenmut u ux coeounenun

OO6mmii 0030p OMOJOTHYECKON POJHM AIEMEHTOB-OPTAaHOTEHOB YTiepona. Bomopos.
Kucnopona. Azor. Cepa. ®ocdop.

buonornueckass posb HEKOTOPHIX HEMETAIIOB, HE OTHOCSIIMXCS K opraHoreHam Drop.
Xnop. bpom. Hox. Kpemnnit. Cenen.

buonoruyeckn BakHbIE HEOpPraHMYEeCKHE COeqUHEHHs HemeTayuioB. Kucnopon. O30H.
Bona. Munepanbnabie Boabl. Ilepokcun Bomopoma. PepMEHTAaTUBHBIE CPEACTBA 3aLUTHI
opranusma. CepoBogopon. Ammuak. L{ukn moueBrHOOOpazoBanus. MOHOOKCHA a30Ta.

Hutpatsl, HUTpHUTHL. Yraekucibiid ra3. MoHookcun yriaepona. bydepHsie cuctems
opranusma. [wuapokapOoHatHas Oydepnas cucrema. Pocdarnas OydepHas cucrema.
Mexanusm OydepHOro neHCTBHS CHCTEMbl. B3auMOCBA3b KpPYroBOPOTOB OHOTEHHBIX
3JIEMEHTOB.

Bbuoneopeanuueckaa xumua u meouyuna

Heopranudeckyto OHMOXMMHIO MOXHO pPaccCMaTpHBaTh KaK NPHIOKEHHE IPHHIMIIOB
KOOPJMHALMOHHON XMMHU METaJIoB K OMONIOrHueckuM mpobdiemam. MeTaibsl B OpraHusMe



4eJloBeKa

buonornueckas poib «METaIOB KU3HN»

OO6muit 0030p ponu S-metannoB. Harpuil. Kanuit. Marauit. Kansuuit. JlanHabsie MeTamibl
paccMaTpuBarOTCs COIIacHO IUIaHa:

1. Conep:xanue B 3eMHOH Kope. BaxkHelinue npupoaHble COCTUHEHUS.
2. Cognepxxanune u GopMbl CYyIIECTBOBAHHS B KUBBIX OpraHu3Max. buomornueckas

pOJIb.
3. [TpumeHeHre MeTaia U €ro COEAMHEHUIN B MEIUIIUHE.
4, TokcHYHOCTH MeTalIa U €ro COeAMHEHUIN. )

OoOmmit 0030p pomu d-meramioB. JXKemeso. Mapranen. Kobaasr. Mens. IuHK.
Monu6zaeH. JlaHHBIE METaLIBI PACCMATPUBAKOTCS COTIIACHO TIIaHA!

1 Copepxanue B 3eMHOM Kope.

2 BaxHeHIme npupoHbIe COCAUHEHUS.

3 Conepxanue u GOpPMBI CYIIECTBOBAHHS B )KMBBIX OpraHn3Max. buomorudeckas poss.

4 TlpumeHeHWE MeTaIa ¥ €T0 COSTUHEHUI B MEIUIIHE.

OU3M0NI0rMYECKas ¥ MATOJIOTHUECKAs POJIb HEKOTOPBIX 3JIEMEHTOB B

opranusme. s-OneMeHTsl. d-OnemenTsl. KommekcHble (KOOpANHAMOHHBIE) COSANHEHUS
Pa3TUYHBIX HJIEMEHTOB B OpTaHM3ME. JJIEMEHTHI, 00NIe3HH, JIeKapCcTBa. buoaornieckn akTuBHbBIE
MOJIEKYJIBI.

Bona. Amunokucnotel. AckopOuHoBas kuciora. OpTOMOJEKYJspHas MeEIUIMHA.
buonornueckn axkTUBHBIE OJIUTOMEPBI bHojoruueckas poib HEKOTOPBIX METAJIOB, HE
OTHOCSIIIUXCS K «MeTajuiaM xu3Hm». Amomunuii. Cepedpo. bapwuii. PryTs. CBUHEII.

Ilpakmuka.

Temamuuyeckas sukmopuna «Xumus u Meouyunay.

Qu3uyecKkan Xumus u MeOuyuHa

®u3noor - 3T0 PU3MKOXUMUK, UMEIOTITUH IO ¢ SBICHUAMH KUBOTO opranusma. .M.
CeuenoB JKuBble OpraHu3Mbl MOTYT CYLIECTBOBATh JIMIIb Onarojgaps UX 3aMedaTelbHON
CTIOCOOHOCTH KMHETHYECKH KOHTPOIUPOBATh XMMHUUYECKHUE PEAKIIUN U TEM CaMbIM TOJABIAThH
CTPEMJICHUE K JOCTHIKEHHUIO TepMoJMHaMuyeckux paBHoBecuil. U.B. bepesnn Xumuueckas
TEPMOJIMHAMUKA U )KUBbIE OPraHU3Mbl TepMOIUHAMUKA U OPTaHU3MBI.

Xumuueckass ¥ OMOXMMHUUYECKas KUHETHKAa M KaTanu3. DepMeHTbl - OHOJIOrHYecKue
KaTaJau3aTopbl. 3HaUEHUE PACTBOPOB JIJIsl OMOJIOTMH U MEIULIUHBI.

KucnotHo-menoynoe  paBHoBecue M OyQepHble  CHUCTEMbl  OpraHHU3Ma.

AMuHOKHCTOTHBIE OydepHble cucTeMbl. benkoBbie Oy(depHbIE CHCTEMBI.
M3MeHeHne KUCIOTHO-IIENOYHOTO PAaBHOBECHS TIPU PA3TUUHBIX 3a00JICBaHUIX.

Meouyunckue mamepuana

Heoprannyeckue MeaMIMHCKME Marepuainbl. MeTamisl.  YIIepoaHble MaTepHUalbl.
MexaHu3Mbl B3aUMOJCHUCTBUS MEAUIMHCKHX MAaTepuagoB ¢ OHOJOTMYECKUMH CHUCTEMaMHU.
B3aumopeiicTBus: MaTepuan - KpoBb, MaTepuall - TKaHb, MaTepuall - KJIETKa, MaTepuan -
OUOMmOIMMEpHI.

HckyccTBeHHBIE OpraHbl. ANMaparbl «MCKYCCTBEHHOE CEPALE-TIErKOe», «HUCKYCCTBEHHAs
noukay. IcKkycCTBEHHOE cep/Ilie YeIoBeKa ¢ aBTOHOMHBIM UCTOYHUKOM MUTaHUSI.

Bompocs! k ceMuHapam:

1. Mox: wucTtopust OTKpBITUS, CTpOeHHE, (U3NYECKHEe U XHUMUYECKUE CBOICTBA,
MIPUMEHEHHUE.

2. bopHas kuciorta, OOpHBII CIUPT, aHTUCENTHYECKas aKTHBHOCTb.
3. ®uznonorudeckuit pactop. Jlsmuc. HamarsipHblii cnupr.

4. OypauunuH. AKTUBUPOBAHHBIN yroib. ['opunyHuKy, miacTeipu. X mpumenenue,
CBOICTBa, CIIOCOOBI XpaHEHMUS.

5. AcnupuH. [Ipumenenune, papMakoIornyeckoe IeicTBHE Ha OPTaHU3M.
6. AuTubuoTHKM, Knaccudukamms. JucoakTpuos.



7. Apomaruyeckue Maciia ¥ UX JIeHCTBHE Ha OpraHu3M. Apomarepamnmus.

8. AcnmpuH, Gu3nyecKue CBOMCTBA, UCTOPHS TTOTYICHHS.

9. AHTHOMOTHUKH, UCTOPHS OTKPHITHUSL.

10. Knaccudukanus saoBUTHIX BEIIECTB.

11. Vrapusiit ra3: npusHaku orpasieHus. Oka3zaHue MepBOi MOMOIIH.

12. Pryth. Toxcuunocts mapoB pryTH. ConM pTYTH: KaloMenb, CylieMa, TPUMEHECHUE B
Menuuuue. Mpibsk. CeuHen. CoeIMHEHHsST XpoMma.

Ilpaxmuxka

Hccnedosanue nexapcmeenHbvlx npenapamos.

Henosaa uepa «Cnacume 6Oonvnozcoy. Jlenogas uepa conpogoxcoaemcs npogedeHuem
KaueCmBeHHO20 AHANU3A pPACMBOPAd KOHKPEMHO20 6eecmed XUMUYeCKUMU Memooamu.
(Bewecmsa: muocynvgham nampus, HO80OKauH, rakmam xaivyus, D-enioko3za, meoHwill Kynopoc,
Opomuo kanus, cyibgham macHus,).

Hccneoosanue moxcuunocmu 6vimosvix gewecms. OcmopodicHo, nuwesvie doobasku! Hx
oeticmsue Ha OPeaHU3M.

Pewenue 3a0au N0 oowetl xumuu ¢ MeouKo-6u0102u4ecKoll HanPasIeHHOCMbIO.

Konkypc (konuuecmeennwlii) uucia pewenuvlx 3aoay. Cocmasnenue cOOPHUKO8 3a0ay
yuawuxcsi N0 meme (c pewernuamu). CocmasneHue mMeOpPUECKUX pacuyemuuvix 3aday NO
PA3TUYHBIM MEMAM.

JlexapcTBeHHBIC Mpenaparbl, UX BUIbI W Ha3zHaueHue. Kaxmoe iexkapcTBo -
XUMUYECKUN PEaKTUB.

MHuororpannsii iog. [ToueMy Hox HamO AEpKaTh B INIOTHO 3aKYMOPEHHOM CKIISHKE.
«3enéHKa» WM pacTBOp OpWTHAHTOBOTO 3enéHoro. HeoObluHBIE CBOWCTBA OOBIIHOM
3€JIEHKU.

AXTHBHPOBaHHBIN yroib.

JlekapcTBa oT npocTyabl. Butamunabl CaMmo/ieNibHbIE JIEKapCTBa.

ACnUpUH WK alleTWICATUIMIOBAs KUCIOTA U €ro cBoicTBa. UTo mosie3Hee: aclupuH
WJIH yTIcapuH, HypodeH mwin noynpoden?

[Tepexuch Bomopoaa u ruponeput. CBoiCcTBa EPEKUCH BOJOPOJIA.

[lepmaHranaT Kajausi, MapraHIlOBOKHCIIBIM KaJHMi, OH € - «MapraHilOBKay.
HeoObrunbie cBoiicTBa MapraHioBku. Kakylo OmMacHOCTb MOXET HPECTaBISThH
MapraHIlOBKa.

Hy>xHa i B foMaIHeit antedyke OOpHas KUCIOTA.

Crapsle nekapcTBa, Kak ¢ HUMH TOCTYIIUTb.

Bonpocs! kK ceMuHapam:

1. Ilepmanranar  kamust.  Mcropust  oTkpeiTus.  Dusmdeckwe  CBOWCTBA.
OxucnurenbHble cBOMCTBA. [IpaBuia XxpaHeHUs nepMaHaraHaTa KaJjusl.

2. [IpumeHeHue pacTBOpa NepMaHraHara Kajaus B ObITy, B MeAulMHE. Mepsl mepBoi
TIOMOILY NPU OTPABJICHUH KOHIEHTPUPOBAHHBIM PACTBOPOM IE€pPMaHraHaTa Kajus.

3. PactBop OpuimantoBOro 3eneHoro. Ilepokcuj BogOpona, MCTOPHS OTKPBITHS.
[leprugponb. @Pu3nyeckue, XUMHUYECKHE CBOWCTBA. [IpumeHeHMe B MeauUMHE:
KpOBOOCTaHaBJIMBAIOIIEE U AC3UHPUIIUPYIOIIEE CPEACTBO.

IIpakmuxa.

Tonyuenue uoooghopma.

Heticmeue xuciom Ha OpUITUAHMOBYLU 3€/IeHbLU.

Ll]enounoe pacwennenue 1egomuyemuna.

Kauecmeennas peaxyus Ha nepokcuo 6odopooa.

Onpeoenenue BUMaAMUHO8 8 Npenapamax NOIUSUMAMUHOB.

Tema 12. Xumus v TpaHCTIOPT

Martepuanbl, KOTOpbIE HCIOJNB3YIOTCS Ui W3TOTOBJICHUS aBTOMOOWJIEH. 3ampaBOodYHbIC
KUIKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIAXAAIOUIME KUIKOCTH U T. I1.); PE3UHBI - LIUHBI U
PE3MHOTEXHUYECKHE U3/IEIHS; TIIAaCTMACChI; OT/AENIOYHOIEKOPATHBHBIE MaTepuaibl (0OUBKa,



JIaK! ¥ KPacKy, aHTHKOPPO3HOHHBIE TOKPBITHS | T. I1.); KJIE€H, TEPMETHKU. DIEKTPOJIUT - 3TO YTO-
TO 3HaKoMoe. beH3MH, KepOCHH U JpyTrue «- MHbl XUMHUUYECKHUE TPOIECCH, MPOUCXOAAIINE TTPU
AKCIUTyaTaIlldd aBTOMOOWMIISI. DKOJIOTHS U aBTOMOOUJIb.

Illpaxmuxka:

1. Bensun u kepocun xax pacmeopumeinu.

OnpITEI IO O3HAKOMJICHUIO C PACTBOPSIONIMM JECUCTBUEM HE(PTENPOMYKTOB, KaK U
HpeIbIAYIIHIA, IUI0X0 BUHBI C IEMOHCTPALMOHHOTO CTOJA, HOATOMY X JIy4dlle BCEro CTaBUThH B
KadecTBe JaOOpaTOPHOU padOTHI.

a) B poOUpKH ¢ OEH3MHOM, KEPOCHHOM W BOJOHW HanuBaroT 1mo 0,5 MJI pacTUTEIBHOTO
Mmacia u B30anThIBalOT. Macio pacTBopsieTcss B yriaeBojopojax. OTMedaroT JIydllyro
pacTBOPUMOCTb B OE€H3HHE.

6) B HeOonblIMEe CTaKaHYMKKA Wik (PapdopoBbIE YANIKKM C TEMH K€ >KHIKOCTIMU
MOMEIIAIOT KyCOYKH TKAaHU C MATHAMHM XHUPA U IEPEMELINBAIOT UX CTEKISHHON MaT0uKOn 2-3 MHH.
[Tocne BBICHIXaHMS TKAaHM, NOMEUICHHbIE B OCH3MH M KEPOCHH, OKA3bIBAIOTCS OUYHMIICHHBIMU OT
KUpA.

2. lopenue gvicuiux yene6000po00s.

a) CMauuBalOT MOJIOCKU (UIBTPOBAIbHON Oymaru B O€H3HHE, KEPOCHUHE, Ma3yTe U
MO/KUTAIOT UX. BemecTBa ropsaT cBeTsmmMcs miaMeHeM. Briciie yriaeBogopo sl pyu TOPEHUH
00pa3yroT KOIOTb.

6) Ha xene3Hble miacTUHKH WM Gpap(opoBbie KPBIILIKU HATUBAIOT M0 HECKOJbKY Kalelb
OeH3MHa, KepOCHMHAa W CMa304YHOr0 Macjia WM Masyra u mnomxkurair. Habmomaoor To ke
spieHre. OOpalaroT BHUMaHHE HA JIETKYI0 BOCIUIAaMEHSIEMOCTbh OCH3MHA M HAa CPaBHUTEIbHO
TPYIAHYIO 3arOpaeMOCTh Ma3yTa.

B) B JKeJe3Hy0 WiH (aphopoByIO JTOKEUKY TMOMEIIAI0T HeOOIbIIOH Kycouek napaduHa
Y HarpeBaroT €ro B I1aMeHu ropenku. [lapadun minaBurcs, a 3aTeM ropur, o0pasys KOMOTb.

3. Oyucmka OeH3uHa u Kepocuna.

beH3uH U KepocuH mocie 3aBOACKONW MEPEroHKH COJEp’KaT MPUMECH Ha(TEHOBBIX
KHCIIOT W JIPYTUX BEIIECTB, OCJOXKHSIOIUX WX NpPUMEHEHWEe. HeodwImeHHBI KepoCHH,
Hampumep, MI0X0 MOJHUMAETCS MO (QUTHIIO JaMmIlbl, ciabo Toput U ObIcTpo o0Opa3zyeT Harap.
HeouniieHHble TPOIYKTHI MOXKHO y3HATh 10 IPA3HOMY BUY M Majlod MPO3PavyHOCTH.

OuncTtky  mpoOW3BOAAT  OOBIYHO, O0OpabaThiBasg  HEPTENPOAYKTHI  CHEpBa

KOHIIEHTPUPOBAHHON KHUCIIOTOH, a 3aTe€M MIEIOYbIO.
HanuBator B OoONblIyI0 JETUTENBHYIO BOPOHKY 15-20 M HEOYMIEHHOTO KEpOCHHAa U
npuOaBnsAoT 2-3 MJI KOHLUEHTPUPOBAHHOM CEpHOM KHUCIOTHL. BOpOHKY 3aKpbIBalOT MpoOKOH u
cMeCh BCTpAxuBatoT okoyio 10 muH. [Ipu 3TOM BOPOHKY JepKaT MpoOKOW BHHU3 M BPEMS OT
BPEMEHH OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTh BBEPX Maphl JeTy4yHx BemecTs. [locie atoro cmecu
TAlOT PACCIOUTHCSA, HA 4TO Takke motpedyercs muHyT 10 wim maxe OoJblie, W MEAJICHHO
CITyCKAIOT HM>KHUU CJIOM KUCJIOTO T'yJpoHa.

OcraBuuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CI0cOOOM BO/I0H B T€UeHHE
1-2 mun. Boasblil coil cmyckaioT, a KepOCHH HpPOMbIBalOT 5— 10-TpOIeHTHBIM pacTBOPOM
mwenoyn. Ilocae ciuBaHus LIETOYHOTO CJOS OTMBIBAIOT OT KEPOCHHA BOAOW OCTATKU ILIETO0YU
(mpoba ¢enondranernHom).

VOexmaTcs B TOM, YTO OYUIIEHHBIN KEPOCHH OKa3bIBaeTCs Oojiee Mpo3pavyHbIM, JTyIIe
TOPUT U UMEET APYIrOu 3amax.

Ha nuctku ¢uibTpoBanpHOM OyMaru MOMENIAIOT KAl UCXOJIHOTO U OYHUIIEHHOTO
kepocuHa. OUUICHHBIN KEPOCHH UCTIAPSAETCS MOJHOCTHIO, HEOUUIICHHBIN OCTABIISIET MOCHE ce0s
IIITHO NTPUMECEH.

Tema 13. Xumus u yucrora B J0Me

Mpeina. CocraB, CTpOEHHUE, OTYyUYEHHUE.

CuHTeTHYECKHE MOIOLIME CPEJICTBA M IIOBEPXHOCTHO - AKTHBHBIE BELIECTBA.

OcHoBuble komnoneHtel CMC: mnoBepxHOCTHO-akTuBHbIe BemecTtBa (IIAB);
BCIIOMOTATENIbHbIE BELIECTBA: IETOYHBIE COJIH - KAPOOHAT U CUIIMKAT HATPUS, HEUTpabHbIE COJIN
- cynbdar u ¢ocdart HaTpuUsA; KapOOKCUMETUIIIIEIUIION03a, TOTUBUHUIMUPPOINIIOH,



XUMHUYECKHE OTOenuBaTenn (TepCcoin); XUMHYECKHe OoTOenuBarenu (MEePEeKUch BOJOPOJA);
¢usndeckue (onTuveckue) orOenuBarenu - (IyopecuUpyIOmUe COeTUHEHHS; aJACOPOIMOHHBIE
Kpacutenu (yJbTpaMapuH, WHIWTO, CHHTETUYECKHE OPraHWYeCKHE TUTMEHTHI); OMOJ00aBKU -
dbepMeHTHI (JIUTasbl, MPOTEas3bl U Ap.); OTAYIIKH; AaHTUCTATHKH.

CpenctBa OBITOBOM XMMHH - XHUMHUYECKHE CPEACTBA MO YXOAY 32 COOCTBEHHOCTBHIO:
ONIeX/IOH, TOMENICHUsIMH, aBToMoOmisiMu. K cpemcTtBamM OBITOBOM XWUMHUH  OTHOCST
ne3uH(ULIMPYIONINE CPECTBa, PENeIIeHThl U mp. cpeactBa. CpeacTBa OBITOBOM XUMUH,
MPUMEHSIEMbIC IS BBIBEICHUS TISTCH.

Ilpakmuka

Onpeoenenue PH - cpedvl 6 mvinax u wamnyHsx.

IIpucomosnenue mvlia u3 céeuKu u CMUPAIbHOU COObL.

Buwiseodenue namen ¢ mxanu. Moina. Cocmas, cmpoetue, noiyyerue.

Cpasnenue c6olicme Mblid CO C8OUCMBAMU CMUPATLHBIX HOPOULKOS.

Tema 14. XuMus 1 KOCMETHYECKHUE CPEICTBA

Kocmernueckue moromue cpeacrsa. Kpemol. [leHomoronue cpenacrsa. OmnojackuBaTenu
u KoHAuuoHepkl. ['enmn. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPEICTB
TUTUEHBI; TPAMOTHBIA BBIOOP CPEICTB TUTHEHBI; MOJIE3HBIE COBETHI MO yXOAY 3a KOXKEH,
BOJIOCAMH M TOJOCThI0 pTa. COCTaB M CBOMCTBAa HEKOTOPBIX IMPEMAapaTOB TMTHEHUYECKOM,
Je4eOHOM M JIEKOPATUBHOM KOCMETUKH, TPAMOTHOE MX MCII0JIb30BaHHE. XMUMUYECKHE TPOIIECCHI,
JeXaIue B OCHOBE YXOJia 3a BOJIOCAMH, UX 3aBUBKH, YKIAJIKH, OKPACKH; MPAaBUIBHBIA yXOJ 3a
BOJIOCAMH, T'PAaMOTHOE HCIIOJIb30BAHUE TIPEMapaToB JUIsi OKPacKW M YKJIAJKU BOJIOC,
OpMEHTUPOBAHUE B UX MHOTOOOpa3HH.

J1e3010paHThl ¥ 030HOBBIN «IIUT» TUIAHETHI.

JlymmcTeie BemecTBa B mapproMepun, KOCMETHKH, MOIOIIUX CPEICTBAX.

O¢dupnusie macma. Cocras.

Cnoxwubie 3¢upsl. CocTas, CTpoeHHE, TOTYUYEHHUE.

Ilpaxmuxka

H3yyenue cocmaea 0ekopamueHot KOCMeMuUKU no SMuKemram.

Onpeodenenue PH - cpedvi 6 mbLiax u WamMnyHsx.

H3zeneuenue s¢hupnvix macen uz pacmumenvhoeo mamepuana. Ilepeunas msama, enogoe
maco.

Tonyuenue croxcHvix 3pupos u3 opeanuueckux coeoureHuil. Ddmuimemanam (3anax
poma). Uzooymunsmanam (¢hpykmosuiii 3anax,).

Tema 15. Xumus u rmianera 3emis

XuMudeckue 3JeMeHTHhl B Ouocdepe. buoreHHbIe W BTOPOCTETICHHBIE XUMHUYECKHE
AJIEMEHThl. Makpo W MHKpPOAJIeMEHTHI. [Ipu4uHBl W TpU3HAKKM HEAOCTaTKa B OpPraHH3ME
4eJi0BeKa HEKOTOPbIX 3J1eMEeHTOB. buoreoxumuueckue nukibl. [{ukibl ra3000pa3HbIX BELIECTB.
Ocanounsle Kbl KpyroBopoT asora B O6uocdepe. Cuaepamus. KpyroBopor yriepoma B
ouocepe. Kpyrosopor kucinopoga B Ouochepe. Ilpaktuueckas pabora «KauecTBeHHOE
oTIpe/ielIeHne HEKOTOPBIX TSHKEIBIX METaIOB B Boae». ATMmocdepa Kak CBETODUIBTP.
3acopeHHocTh aTMocdepbl. [IpuunHbl U3MEHEeHHs APKOCTH, L[BeTa aTMOC(EpPbl, TPO3PAUHOCTH U
BUJUMOCTH aTMocdepbl. DKolorudeckue Mmpodiembl B aTrmocdepsl. [lapHukoBbil 3 (heKT.
[TapaukoBbIe Ta3sl. BropocTeneHHbIe KOMIIOHEHTHI aTMOC(EpHI (YTICKUCIBIN T'a3, METaH, OKCUIBI
azoTta, TpomnocdepHslii 030H, xiopdTopyriaeposasl). [locmeacTBus mapHUKOBOro sddexra.
O30HOBBI mUT M 030HOBass nbipa. Llukn o3ona. [IpuunMHBI MCTOHYEHHS O30HOBOTO WIMTA.
BemectBa — 3arpsisautenu Tponocdepsl. OKcuapl cepsl 1 Xiopa. KucnotHeie noxIu. XuMU3M
nporeccoB. Poroxumuyeckuii cmor. Ponb oOkcHIOB a3oTa, 030HA, YrapHoro rasa,
YTIIEBOIOPOIOB U AJIBJICTHIOB B 00pa30BaHNU (POTOXUMHUYECKOTO CMOTA.

Ilpakmuka

H3yuenue kucromuocmu 0caokos

Hccnedosanue 6030yxa Ha codepiicanue meepovix npumecel (8U3VaIbHO U NPU NOMO WU
mukpockona). Jleuyum npechoti 600l Ha nianeme. 3azpsazHeHue 800vl. Konyenmpuposanue
moxkcuxanmos N0 buonozcuueckum yenoukam. IlpedenvrHo donycmumsie KOHYeHMpayuu eeujecms



8 800e. Q030p 3navenuil IIJIK no naubonee onacnvim seujecmsam. Cmounvie 600bi. Ilepsuynas,
BMOPUYHASL U MPemuyHas o06pabomka CMOYHbIX 600. Xumuueckue cnocoovl yOalieHus
3aepssHenull  (copoyus, Heumpanuzayus, Koazyiayus, CMepuiu3ayus, IKCmpaKyus,
slekmpoxumuieckue cnocoowt). Cunmemuueckue NnoBePXHOCMHO-AKMUBHbIE Beujecmsd Kak
3aepasHumenu cuopocgepvi. Ucmounuxu OUOKCUHOB020 3a2PA3HEHUs. BOOL.

Onpeoenenue codepacanus uoH08 8000poda 8 eode: pH- axmop 600wl (uccredosanus
npob 800bL C NOMOWBLIO OYMANCHBIX UHOUKAOPOB).

«OnpedeneHue ammuaka U UOHO8 AMMOHUA 8 B00ey. JKolo2udecKue npodiembl
aumocgepol.  Ilecmuyuovr.  HUncexkmuyuowl, 2epouyuovi, @yHeuyuosvl, pPoOeHmMuyuUobl,
Hemamoyuowl, axapuyuowvl. Komnnexcnas cucmema sawumsl pacmenuti. Humpamor u
Humpumol. Hx enusnue Ha opeanusm yenosexd.

«Onpedenenue 0MHOCUMENbHO20 KOIUYECEA HUMPAMO8 6 NOYBE).

«Onpedenenue msdicenvlx Memailog 6 nouge (UOHO8 Medu O8YXGANEHMHOU, CEUHYA)).
Oxonoeuyeckuii MOHUmMopuHe. 3adauu 3K0N02UHecKo20 MoHumopunea. Xumuueckue u
buonocuueckue memoovl auaiuza. buounouxayus. Dumounouxayusn. Xumuueckue memoovl
KOHMPOJIAL.

«Oyenka 3aepsA3HeHUs 6030yXa NO COCMOSHUIO X80U COCHbLY. Memoodvl monumopunea
8030V UIHOU CPeObl.

«Oyenka 3azpazHerust 6030yxa NO COCMOAHUIO XBOU COCHBLY.

«Onpeoenenue uucmomsl 8030yxa NO TUUAUHUKAMY.

«CHea— UHOUKAMOP 4UCMOMbL 8030YXAN.

«Onpedenenue 3anvlieHHOCMU 8030YXA).

«Oyenxka uyucmomsl ammocgeproco 6030yxa NO GeruyuHe aAGMOMPAHCNOPMHOU
Haepy3kuy. Memoowl Mmonumopunea 6030YUHOU Cpeobl.

«Pacmenust— uHOUKamopuvl nio00poous NoY8».

«Pacmenus - uHOUKAmMopvl KUCIOMHOCIMU NOYBY.

«Pacmenust— uHOUKamMopvl 800HO20 PeCUMA NOUEY.

«Opeanonenmuueckue noKazamenu 600blLy.

«Kecmkocmv  600v1»y. Memoovl MmoHumopunea 600HOU cpedbl. «Hccnedosanue
8000NPOBOOHOU 800bLY.

Tema 16. Hayuno- uccrnenoBaTenbckasi MpOSKTHAS AEATETBHOCTD

Teopus. [lonsrue mpoekTa. TUIBI MPOEKTOB, OCHOBHBIC JTAIbl BBHITOTHEHHS MPOCKTA.
Kpurepun onieHUBaHWs BBIOJTHEHUS M 3aIIUTHI TPOeKTOB. CO31aHMe MPOSKTa OCYIIECTBISICTCS 0
CJICTYIOLINM dTaram:

- Omnpenenenue NpodIEMBbl;

- AKTyanuzauus Tem;

- Bri6op o0bexTa u3yueHus;

- IlocraHoBKa IIelH U 3a/1a4;

- [loxGop marepuana;

- Bribop MeTo/10B HcClIeIOBAHNUS;

- IlpoBenenue sxcrepuMeHTaTbHOM PaOOTHI;

- Odopmienue paboTHI;

- 3amura mpoeKTa, MPeACTaBICHUE Pe3yIbTaTOB.

Ilpakmuka

BeIMoTHEHNE MPOEKTOB C HCIOJIB30BAHUEM KOMIIBIOTCPHBIX TEXHOJOTHH. 3alura
MIPOCKTOB.

2.3.®opMbl KOHTPOJIS M ATTECTAIIMH 00YYAKOIIHXCS

JITst oTCleXWBaHUS PE3yTbTATUBHOCTH 00pa30BAaTENBHOTO Mpollecca MO MporpamMMe
«X¥MMUS B )KU3HU YEIIOBEKA» HMCIIOJIB3YIOTCS CICTYIOIINE BUIBI KOHTPOJIS:

- TpeJBapUTENbHBIA KOHTPOJb (MPOBEpKA 3HAHUU yyal[MXCsd HAa HAYaJbHOM JTarle
ocBoeHus [Iporpammer) - BXOJAHOE TECTUPOBAHUE;

- TEeKyIIUI KOHTPOJb (B TEUEHHE BCETO CPOKA peaM3aluy IPOrpaMMmbl);



- UTOTOBBI KOHTPOJIb (3aKJIFOUMUTEIbHAS MPOBEPKA 3HAHUM, YMEHUMH, HAaBBIKOB I10
utoram peanusanuu IIporpamMmer).
®opMbl aTTECTALMH

CaMOCTOSITENbHAsd paboTa;

- TECTUPOBAHME;

- TBOPYECKUE OTYETHI,

- y4acTHe B TBOPUYECKUX KOHKYpcax ¥ NPeAMETHON OJMMIIUAE [0 XUMUH;

- Tpe3eHTalus U 3alUTa IPOEKTa.

Texkymuii KOHTPOJIb:

@®opmamu KOHTpOIJIS YCBOEHUs yuyeOHOro martepuana [Iporpammbl SIBISIOTCS OTYETHI MO
IPAaKTUYECKUM padoTaM, TBOpYECKME paOOThl, BBICTYIUIEHHWS Ha CEMHUHApax, CO3JaHHE
npe3eHTanuu no Teme u T. 1. OOyyaromuecs BBIMOTHSIOT 33aHUs B WHIMBUAYaTbHOM TEMIIE,
COTpYJHHMYAs C MeJaroromM. BbINOJIHEHHWE MNPOEKTOB CO3JAET CUTYAlUIO, MO3BOJISIOLIYIO
peann30BaTh TBOPYECKHE CHIIBI, 00ECIIEUNTh BHIPAOOTKY JMYHOCTHOTO 3HAHHSA, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JEATENbHOCTH. BriodeHne 00y4aromuxcs B pPEajbHYI0 TBOPUYECKYIO
NEATENbHOCTb, NPHUBIEKAIOUIYI0 HOBU3HOM M HEOOBIYHOCTBIO SIBIAETCS CTUMYJIOM pa3BUTUS
MO3HABATEIbHOTO HHTEpeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBIIATH MPOOJIEMBI
paspeliath BO3HUKAIOIIME TPOTUBOPEUUSI.

[Io oxOHYaHUM KaXJOH TEeMbl NMPOBOJMTCS WTOTOBOE 3aHATHE B BUJE TEMaTHYECKOTO
TECTUPOBAHUA.

Hrorosas arrecranus npeaycMaTpHBAEeT BHIIOJIHEHUE WHIUBHIYAIBHOTO HPOEKTA.

3.0pranuzanuoHHO-IeAaroru4eckue ycaosust peaausanun Ilporpammel.

1.1. VYueoHo-meroguueckoe odecneyenne Ilporpammpl

Metonuka o0yueHuss nmo mnporpamme «XuMHusi B OBITY» COCTOMT M3 COYETAHUS
JIEKIIMOHHOTO  M3JI0KEHUS  TEOPETHMYECKOr0  MaTepuajia ¢  HarsJHbIM  IIOKa30M
WUTIOCTPUPYIOIIETO MaTepuaia W TPUEMOB pEIICHHs MNpakTHdeckux 3amad. OOygarommecs
3aKPEIUISIOT MOJNYyYCHHBIE 3HAHUS MYTEM CaMOCTOSTENbHOTO BBIMOJIHEHUS MPAKTUUYECKUX paloT.
JInst pa3BUTUS TBOPUECKOTO XUMHUYECKOTO MBILIIJICHUS M HABBIKOB aHATMTUYECKOW JEATENbHOCTH
negaror MpoBOAUT CEMHMHAphl, 3aHATHSA MO NPE3CHTAllUM TBOPUYECKUX U MPAKTUUYECKUX palorT,
MO3TOBBIE IITYPMBbI, HHTEJUICKTYaIbHBIE UTPHI.

1.2. MarepuaiabHo-Texuuuyeckoe odecnedenue Ilporpammbl

Opranu3zallMOHHBIE YCIOBHUS, TO3BOJISAIOIINE PEANTU30BaTh COJAEPKAHUE AOTOIHUTEIBHOM
00pa30BaTeNbHOI MPOrpaMMbl « XUMUS B OBITY» MPEAIIONIATAIOT HATUIHE:

- IOMELICHUs], YKOMIUIEKTOBAHHOTO CTAaHAAPTHBIM Y4eOHBIM 000pYZOBaHUEM M MEOEIbIO
(mocka, mapThl, CTYJbs, MWKa(bI, HIEKTpooOecnedeHne, BHITSKHON 1IKad, pakoBUHA C XOJIOAHON
BOJIOMIPOBOJHOM BOOM).

- HEOOXOIUMBIX JJIs SKCIIEPUMEHTOB 000pYJOBAaHUS U PEAKTHUBOB.

- MyJIbTUMEAUIHOTO 060pyA0BaHUS (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, (I3~ KapThl, SKPaH,
CpeZCTBa TeIEKOMMYHUKAIUH (JIOKaJIbHBIC MIKOJIbHBIE CETH, BBIXO] B HHTEPHET).
Junaktuueckoe obecrieyeHne MpenosaraeT Haluune TeKCTOB Pa3HOYPOBHEBBIX 3aaHMIA,
TEeMaTUYECKUX TECTOB MO KAXJOMY pa3Jeny TeMbl, HHCTPYKUUI /I BBINOTHEHUS NMPAKTHYECKUX
pabot, Tabmuupl xumuueckux sneMmeHToB JI.MI. MenneneeBa, TaOIuIbl PacTBOPUMOCTH
OCHOBAHUH, KHUCIIOT, COJIEH.
1.3. Kaaposoe ooecneuenue Ilporpammai.

[leparor, peasmsyromui IIporpaMMy IOJDKEH HMMETh BBICLIEE WM CPEIHEE
npodeccuoHanbHOe 00pa3oBaHHWE B COOTBETCTBYIOLIEM HANpaBlI€HUH W JIaDOPaHT,
o0ecrneunBaroInil ee MPaKTHUECKyI0 YacTb.
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