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1. IloscauTEeNBLHAS 3aHCKA
Hanpasnennocts [Iporpammsl ecTecTBEHHOHAY UHAs
Yposenb ocBoenust [Iporpammbr — 0a30BbIi

1.1. AKTyaabHOCTb H 0CO0EHHOCTH MPOrPAMMBI

Cucrema obmiero oOpasoBaHus He BCeraa MOXeT 00ecrneuuTh O0yYaloIUXCs TaKUM
ypoBHEM 00pa3oBaHUs, KOTOPbIH OyAeT AOCTATOYEH IJisl peali3allii MX CIOCOOHOCTEH B
BBIOpaHHOH clepe nestenbHOCTH. [Iporpamma BHEYpOYHOHM [eSTENbHOCTH «XHUMHS B OBITY»
(manee — Ilporpamma) HanpaBiieHa Ha pa3BuTHE U (OPMHPOBaHKE Y O0YYAIOIIUXCS ETOCTHOTO
IpeaCTaBieHns 00 OKPYKAKIIUX BELISCTBAX Ha OCHOBE MOJYYCHHbIX XUMUYECKHX 3HaHMH. B
xoae peanusauun [lporpammbl, oOydaromiuecs COBEPLUICHCTBYIOT CBOM YMEHHS U HAaBBIKH B
pelIeHHH TPAKTHYECKHX 3a/ad, YTO CIOCOOCTBYET PA3BUTHIO Yy HHUX JIOTHYECKOT0, HHKEHEPHO -
TEXHHUYECKOrO U SKOJOTHYECKOro MbIlLUIeHHs. Ha mpumepe XUMHUH, ydalliuecs MOIy4aroT
NPEeNCTaBICHHUsT O METOAaX IO3HAHHs, XapakTepHbIX Ui  E€CTECTBEHHBIX  HaykK
(3KCTIIEpUMEHTANBHOM U TEOPETHUECKOM )

[Ipenycmotpennas [Iporpammoit peanuzanus MEKIPEAMETHBIX CBSI3€H MO3BOJIAT
00y4aromMMCsl OCYLIECTBUTh MHTETPALMI0 MUMEKOLIMXCS MPEACTABICHHH B LENOCTHYIO KAPTHHY
MHpa, & MPAKTUYECKUE 3aHATHUA W MPOEKTHAas AEATEIbHOCTh COBEPILIEHCTBOBATH YMEHUS H
HaBBIKM, HEOOXOIMMBbIE i MPOBEOCHHUS HCCIENOBAHMS, COMOCTABICHUS (AKTOB, aHAIHM3a
MOJTYYEHHBIX PE3YJIbTATOB, PabOThl C MPUOOPAMHU M PEAKTHBAMHU.

Brnanenue 3HaHUSMH O XHMHYECKHMX BEILIECTBAX MOTYT OOECMEYHTh IPAMOTHOE
OTHOIIIEHHE K MPHUPOJE U K COOCTBEHHOMY 310pOBbI0 Oe3 HaHeceHus yiiepOa. [lostomy 3HaHue
BO3MOKHBIX TIOCJEACTBHIM BO3JCHCTBHUSI PA3IMYHOIO POJAa XUMHUYECKMX COEIUHEHUH Ha
OpraHM3M 4eJIOBeKa CTAHOBHUTCS HEOOXOIMMBIM HE TOJBKO I Bpayei, HO U Ui KaXIOTro
YesioBeKa.

3HaHMs, MOJy4YaeMble B IIKOJE MO XHMHH, BO3MOXXHO M HEOOXOIUMO I'PaMOTHO
NPUMEHSTh W B TOBCEIHEBHOH >xku3HH. [lo3HaBas OCHOBOMOJAralOIIKME 3aKOHbI XHMHUH,
oOyuaromirecsi 3HAKOMATCS C COCTABOM M CBOMCTBAMH PA3IMYHBIX XMMHYECKHX BEIIECTB, Kak
€CTeCTBEHHbIM 00pa3oM MPUCYTCTBYIOIIME B 4YEJOBEYECKOM OpraHu3Me, TaKk M MpH
HE3aBUCHMOM BHEIIHEM BO3AeHCTBUH. LLIKONBHUKM y3HAIOT, KAK HUMEHHO 3TH BEIIECTBA BIHUSIOT
Ha MPOLECCHI KU3HEASSITEIbHOCTH OPraHu3Ma U Ha caMy YKH3Hb 4YeJIOBEKa - 4TO MOJIE3HO U B
KaKMX KOJMYECTBaX, a YTO MOXET OKa3bIBaTh OTPHULIATEIbHOE BIIHUSHHUE.

[Tporpamma «XuMusi B ObITY» 3HAKOMHUT OOYYAIOIIMXCA C KOMIUIEKCHBIMH MpoOieMamu
¥ 3a7a4aMu, TPEOYIOIMMH CHHTE3a 3HAHUW 1O psiay npeameros (pusuka, OHONOTHS, KOIOTHS,
reorpadusi, UCTOPHS).

OKOJIOTHYECKHE 3aJaud. AHAIKW3 HM3MEHEHHH B OKPYXaloIleHd cpele W OpraHu3aus
CBOETO BJIUSIHUS HAa CUTYALHIO, JOPMUPOBAHHE OEPEKHOTO OTHOLIEHHS K TIPUPOJIE.

Ousnyeckue 3amaud; U3yueHHE (PUBHYECKHX CBOWCTB BEIIECTB, (HU3MYECKHE METOJbI
aHav3a BelecTBa.

Hcropudeckue 3amaun; HCTOPHUESCKUAE CBEICHHUS O BIUSHAM XMMUH Ha KU3Hb YeIOBEKA.

Buonornueckue 3anaun: W3yueHUE XMMHUYECKOTO COCTAaBA OOBEKTOB SKHBOM MPUPOJIBI.

Undopmarnka - mouck uHbopmauuu B HHTepHeTe, co3manue U odopmiieHue
npe3eHTalli, padoTa B TEKCTOBBIX U TAOJIHUYHBIX PEIAKTOPaAX.

Conepxanue [lporpammbpl 3HAKOMHT OOYYAIOLUIMXCS C XapaKTEPUCTUKOW BEIIECTB,
OKpY’KAIOLUIMX HAc B OBITY: BOJAA, MOBApEHHAsS COJb, MUIIEBAs COAA, C BEIIECTBAMH, M3 KOTOPBIX
CIeNaHbl MOCYJa, CHOMYKH, KapaHaaid, Oymara, CTPOUTENbHbIE MaTepuajbl, aBTOMOOMJIbHAs
TEeXHHUKA, JIEKapCTBa U T. II.

Takue Ttembl kak: «Bomna», «lloBapennas comb», «Cnuukm», «bymara» narot
BO3MOKHOCTh aKTyaJHM3alMd DKOJOTHYECKMX 3HAHUH oOyuaroimmxcs. [IpakTuueckue 3aHATHSA
CrocoOCTBYIOT (OPMHUPOBAHMIO CNELHMATBHBIX YMEHHH M HaBBIKOB pPabOThI C BEIISCTBAMH U
00opyIOBaHUEM.

[IpoektHble paboOThI, TEeMaTHKa KOTOPbIX mnpuBoauTcs B llporpamme, mno3BomAT
chopmupoBaTh y 00yUarOKUXCA YMEHHE CAMOCTOATENIbHO MPHOOpETarb U MPUMEHSTh 3HAHUS, &
TaK)Ke Pa3sBUBAIOT UX TBOPYECKUE CTIOCOOHOCTH.



AxrtyanbHocTb [IporpaMmbl 00ycioBiieHa TeM, 4TO B y4eOHOM IJIaHe MO MPEeAMETY
«XuMHA» OTBEAEHO Bcero 2 uvaca B Hemenw B B 10 u 11 kmaccax, 4To maeT BO3MOXKHOCTD
chopmupoBats y 00ydaromuxcs Toabko 0a30Bble 3HAHMS MO MpeAMETy. B Toxke Bpemsi BO3pacT
15-17 ner siBsieTcs BaKHBIM JJIsi MPOQECCHOHATBPHOIO CaMOOMNpPEISIeHUs 00yYaromuxcs.
Bo3M0kHO, YTO MPOCHYBIIMHCS HHTEPEC K XHMHHM MOXET BJIHMATh Ha BBIOOp Oyayuiei
npodeccuu.

1.2. Ilenarornueckas nejecoodpaznocts Ilporpammsr

[Tenarornveckas uenecoobpasHoctb [IporpamMmbl 3akarouaeTcss B TOM, YTO B MPOLECCE
0Oy4eHHsT CO3ar0TCs YCIOBHS K DOPMHUPOBAHHIO ¥ 00YHArOIITUXCS
IETOCTHOM KapTUHBI MHPA, BOCHHMTAHHWIO JIIOJEH TBOPYECKUX M KOHCTPYKTHBHO MBICIISIINUX,
TOTOBBIX K PEHICHUIO HECTAHIAPTHBIX KU3HEHHBIX 3amad. Ha samstusix mo Ilporpamme
dbopmupyroTcsi ymMeHUsi 0e30MacHOro OOpaleHHsi ¢ BeLIECTBAMH, HCIIOJIb3YEMbIMU B
MOBCEIHEBHOW KHM3HHU, 3aKIaIbIBAIOTCS HOPMBI 3I0POBOr0O 00pas3a >KU3HH. 3HAKOMCTBO
OOyHaroUXCsl ¢ XUMHYECKHUMH BELIECTBAMH, W3 KOTOPBIX COCTOUT OKPYKAKOIIUH MHUp,
HO3BOJISIET PACKPBITh BAKHEWIIHME B3aWMOCBS3M YEIOBEKA M PA3JMYHBIX BEIIECTB B CPEAE €ro
OOUTaHUSI.

1.3. Otanunrensubie ocobennoctn [Iporpammsl.

IIporpaMma uMeeT NMPHUKIAIHYKO HAINPABICHHOCTb U CIYXHUT IJISl YIAOBJIETBOPEHHS
WHIMBUAY ATBHOTO MHTepeca o0y4aloIuXcs K M3YYCHHIO M MPUMEHCHHIO 3HAHHH MO0 XMMHH B
noBcenHeBHOU oku3Hu. B Ilporpamme craBuTcsi 3amaua HeoOXOAMMOCTH OOECTIEUUTH
XMUMHYECKYI0 TPAaMOTHOCTh B HANpPABICHWW COXPAHEHUS 3M0POBbS, KaK 3a0ra YCIEMHOCTH
YeJIOBEKAa B JKU3HM, DACTCS MOHSATHE O JICKAPCTBEHHBIX BEIIECTBAX M MEXAHM3MAax WX JNEHCTBUS
Ha opraHu3Mm uenoBeka. Coxpepxanue Ilporpammbel ompenensercs ¢ y4€TOM BO3PACTHBIX
ocoOeHHOCTel O0ydaromMXcs ¥ MX HHTEPECOB B OOJNACTH MO3HAHUS MHpa, K camMomy ceOe,
’KM3HH B LIEJIOM, & TAKXKE C YYETOM MCHXOJIOTO-MeJarorniecKiux 3aKOHOMEPHOCTEeH 0Oy4eHHs U
GopMHupOBaHHS €CTECTBEHHOHAYYHBIX 3HAHWH M BUAOB MO3HABAaTeNbHOM AestenbHOCTH. Ocoboe
BHUMaHUeE yaensercs pOpMHUPOBAHUIO IKOJIOTHYECKUX 3HAHUN O0yUYarOIIUXCS.

1.4. Heap u 3apaun IIporpammsi

Hean: popmupoBanue y oOydarommxcs riyOOKOTO W YCTOHYMBOTO HHTEpEca K MHPY
BELISCTB M XMMHYECKHX MpEBpaIleHUH, mpuoOpereHre HeOOXOAUMBIX MPAKTHUSCKUX YMEHHH U
HAaBBIKOB MPOBEIEHUS SKCIIEPUMEHTOB.

3anaum:

Oo6yuarmouue:

- pacuMpeHue Kpyrosopa oOydaromumxcs;

- TOBBINICHHE WX HHTEpPECa K XMMHUHM W Pa3BUTHE BHYTPEHHEW MOTHBALMU YUYCHHUS
yepe3 GOpMUPOBAHHE MPEICTABICHHH O COCTABE M CBONCTBAX XHMHYECKHX BEILIECTB H
MaTepUasIoB, OKPYKAIOIIHUX YEJIOBEKA B IOBCETHEBHON KU3HHU M METULIMHE,

- pacuiMpeHue W yriayOJeHHe 3HAHHH 00ydYarOUIMXCs O POJIM XMMHYECKUX 3JIEMEHTOB
U HUX COCNMHEHHH B I>KU3HEACITENBHOCTH OpPraHu3Ma, O BAXHEHUIIUX XUMHUYECKHX
NPEBPALICHUSX, JISKALMX B OCHOBE MeTabojM3Ma, O NMPUMEHEHHH B MEIULIMHE HEKOTOPBIX
HEOPTraHWYECKUX U OPTraHUYECKUX BEIIECTB;

- pacwupeHde u yriyOjieHHe 3HaHHK OOy4YaroIMXCsl MO OBJAICHHIO OCHOBAMH
METOJOB TMO3HAHUsI, XapaKTEPHbIX jIsi €CTECTBEHHbIX HayK (HaOMIOJeHHE, CpaBHEHHE,
SKCIEPUMEHT, U3MEPEHHE);

- MOArOTOBKA OOyYarOlUXCs, OPUEHTHPOBAHHBIX HA XUMHUYECKHH mnpodusp
00yueHus], K yCBOSHUIO MaTepHaia MOBBILICHHOTO YPOBHS CI0XKHOCTH MO XUMHH.

Pa3zBuBarwuue:

- (QopMHUpOBaHHE CHELUHUATbHBIX YMEHHH M HAaBBIKOB pabOThl C XUMHUYECKUMH
BELISCTBAMH U MaTepHalaMH B ObITY M UCIOJb30BAHUS MOJYYECHHBIX 3HAHUH HA MPAKTHKE,

- pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH M YMEHHH YYaIIMXCS CaMOCTOSTENbHO
npuoOpeTaTs ¥ MPUMEHSTh 3HAHUS HA MPAKTHKE.

Bocnurare/sbHblie:



- BOCMHTAHHUE DKOJIOTHYECKON TPAMOTHOCTH M XMMHYECKOW KYJBTYPBI HPH OOpalieHHn
C BEIIECTBAMU,
- BOCNHTAHUE 3MOLMOHAIBHO- LICHHOCTHOrO OTHOIIECHHS K OKPYXKAIOIEMY MUDY,

- OpHEHTALMs Ha BBIOOP XMMHUKO-OHONOTHYECKOTO MPOd s,
1.5. Anpecar IIporpammpl

[Tporpamma aktyanpHa mist oOyuvatoumiuxcs 10 kmaccos (15-17 ner). Ha oOyuenue mo
[IporpaMMe NpUHUMAIOTCS BCE SKENAIOINKE, MUMEIIIHe 0a30Bble 3HAHHUA MO XUMHH W HE
UMEIOIIHE MPOTUBOMOKA3aHHH MO 310POBBIO.

1.6. ®opMmbI H pe:KHM 3aHATHH.
@®opmMbl Opranu3anuu y4eO0HOro 3aHATHS:
- JIEKUHOHHO-CEeMHHAPCKOE 3aHATHE;
- MPaKTHYECKOE 3aHSITHUE,
- Oecena,
- KOH(QepeHLus,
- wurpa.

@®opmpl opranu3anuu 00pa3oBaTeIbHOr0 NPoOUEcca - IPyNIOBas, HHIAUBHAY ATTbHAS.

Conepxanne IlporpamMmbl mpezamonaraeT pasHOOOpa3Hble BHIAbI AESITEIbHOCTH
obyuaromuxcs: Oecepl, AMCKYCCHH, TPAKTHYECKHE U J1abopaTopHble pabOThI, CAMOCTOSTENbHBIE
MIPOEKTHBIE padOThI C UCMOIb30BAHUEM PA3IUYHBIX UCTOYHHUKOB HH(pOpMALHH.

I'pynnosaa (Gecena »BpucTuyecKas, 3allUTa MPOSKTOB, J1AOOPATOPHOE 3aHATHE, JICKIHUS,
OJIMMITHAMA, OTKPBITOE 3aHSITHE, IPAKTHYECKOE 3aHATHE, TPE3CHTALUS, CEMUHAP).

Huoueuodyansnaa (Habnronenue, orpaboTKa HABBIKOB PELICHHUS MPAKTHYSCKHUX 3a71a4).

JlexunoHHO-ceMuHapcKas Gopma MPOBEASHUsS yUeOHBIX 3aHATHH MO3BOJISIET PACIIUPHTH
U yriyOWTh 3HAHUS O XHMHYECKHX BEILIECTBAX, MPHUMEHSEMbIX B OBITY, CTPOUTENBCTBE,
mMeuiHe U T.J. CeMHHapbl CMOCOOCTBYIOT MOBBIMIEHHIO YPOBHS CAMOCTOSITEIIbHOCTH
0oOy4aroluxcsi B YCBOGHHH Marepuaia M Mpu padoTe ¢ AOMOJHUTENbHBIMA HCTOYHHUKAMHU
uHpopmarmu. [IpakTuueckue 3aHATHS CMOCOOCTBYIOT (POPMHUPOBAHMIO CHELHATbHBIX YMEHHH U
HaBBIKOB pabOThl ¢ XUMHUYECKHMHU BellecTBaMu U obopynosanueMm. Co3naHue MPOSKTHBIX paboT
N0 OTHeNbHBIM Temam [IporpaMMbl MO3BOJSIIOT Pa3BUThb TBOPYECKHE CIOCOOHOCTH,
chopMUpOBaTh y OOYUYAIOIIHUXCSI YMEHHUST CAMOCTOSITENBHO MPUOOpEeTaTh 3HAHUS.

WUnrerpauus: mnporpamMma yriayOnser 3HaHHs 1O OHOJOTHH, XHMHH, SKOJIOTHH,
MEIHUIMHBI, ICHX0IOrHu. UTOroM yCBOGHHS MPOTrPaMMBbI SIBJISIETCS 3AIIKUTA POEKTA.

1.7. Cpox peannzannu IIporpammsl.

Cpok peanusanuu nporpamMmbl - 1 roa. OO0mee KOJHYeCTBO Y4Ye€OHBIX 4YACOB,
3aMJIaHUPOBAHHBIX HA BECh Mepuoja odyuenusi: 34 yaca.

1.8.Ilnanupyembie pesyiabTarbl ocBoenusi IIporpammsbi. O6pa3zoBaTenbHbie
pe3yJabTaThI:

[Tocne 3aBepuenus o0yvenus mo [Iporpamme oOyvaromuecs OyayT 3HATH:

- CoCTaB, CBOMCTBA, 00NacTH MPHUMEHEHHs HauboJiee PACHPOCTPAHEHHBIX BEIIECTB H
MaTepHaioB U yYMEThb MPHUMEHSITh HUX MO HA3HAYEHHIO, cOONonas mnpaBuia Oe30MacHOro
oOparieHusi ¢ HUMH,

- POJIb XUMHYECKHX SJIEMEHTOB M MX COSAMHEHHH B KHU3HEICITENbHOCTH OPraHU3Ma,;

- BaKHEHLINEe XUMHYECKUE MPEBpaIleH s, JSKaI1e B OCHOBE MeTabOoNnu3Ma,

- HEKOTOpbIe HEOPraHUYeCKHe U OPraHMYEeCKUE BELISCTBA, MPUMEHIEMbIC B MEIULIMHE.

[Tocne 3aBepuienust 00yuenus mo [lporpamme olOyyarommuecs OyayT yMeTb:

- COCTaBJISITb CXEMbI OCHOBHBIX KPYTOBOPOTOB OHOTEHHBIX 3JIEMEHTOB B IPHPOE,
00OCHOBBIBATH POJIb KAKAOTO B COXPAHEHWH NPHPOIHOTO PABHOBECHS, AHAIM3HPOBATH
NPUYHHBI U TIOCTEACTBHSI €ro HapYIIeHHS,

- TPOBOJUTh XMMHUYECKHH SKCIEPUMEHT MO OOHAPYKEHHIO KaTHOHOB W aHHMOHOB B
pacTBoOpax;



-cobmonate mpaBuiia Oe30MacHOCTH npu  OOpalleHWHd ¢  JIeKapCTBEHHBIMH
BEIIECTBAMHU M CPEICTBAMH OBITOBOM XUMUU;
-COCTaBJIATh OTYET O MPOACIAHHOM HKCIIEPUMEHTE;
-IPUMEHSTD BEIIECTBA M0 HA3HAYCHHUIO,
-penarh 3a1a49M Pa3IMUYHON CTETEHH CI0KHOCTH: KaK THIOBBIE, TAK U KOMIUIEKCHBIE,
-pa3BUBaTh COOCTBEHHYIO MHMLMATUBY M MO3HABATEIIbHYI0 aKTHBHOCTD MPH PELICHHN
Pa3IMYHBIX BOMPOCOB U MPOOIEM B XUMHH.
Jis  MOHMTOpHMHra pe3yJIbTATHBHOCTH 00pa3oBaTebHOrO Mpouecca Mo
[Tporpamme «Xumusi B ObITY» HCHOIB3YIOTCS CIASAYIOLINE BH/IbI KOHTPOJIS:
* IpeABAPUTENbHBIA KOHTPOJIb (MPOBEPKA 3HAHMH yUYAL[MXCS HA HAYATbHOM JTare
ocBoeHus lIporpammbl) — BXOIHOE TECTUPOBAHUE;
* TEKYIHH KOHTPOJIb (B TEYEHHE BCErO CPOKa peanusanuu [IporpamMmsl);
* UTOTOBBIM KOHTPOJb (3aKIIOYUTENbHAS MPOBEPKA 3HAHUH, YMEHUH, HABBIKOB MO
uToram peanusaiuu [IporpaMmer).

2. Copepxanne Ilporpammsi
2.1. YuyeOubrii (TeMaTHYEeCKHH) IJIAH

Ne| Jlara Hassanue paznena KonunuyecTno uyacon ®opma arrecranun/
Bcero | Teopusi | npakTHKa | KOHTPOJIS
1| 06.09 BBoguble 3aHaTHSL. 2 1 1
13.09
2 |20.09 Hctopus 2 1 1 Bxonnoe
2708 B3aUMOOTHOIIIEHUH TECTUPOBAHUE
YeIOBEKa M IPUPOIBI
3 | 04.10 CBoiicTBa BelIeCTB 2 1 1 TECTHPOBAaHHE/ OTYET
11.10 o IPAKTHIECKOH
pabore
4 | 18.10 ITouemy U KaK 2 1 1 TECTHPOBAHUE/ OTYET
2510 MPOTEKAIOT XUMUYECKHE M0  MPaKTHYECKOM
peaxkuuu pabote
5 108.11 Bona 2 1 1 TECTUPOBaHHE/ OTYET
1511 no MPAKTUYECKON
pabore
6 | 2211 Hucreie BemecTBa U 2 1 1 TECTUPOBAaHHE/ OTYET
29.11 CMECH B  IKH3HH Mo  NPaKTHYECKOH
4yeJioBeKa pabore
06.12 IloBapennass conb u 2 1 1 TECTHPOBaHUE/ OTYET
7 | 13.12 caxap MO  NPaKTHYECKOH
pabore
8 20.12 XuMus TULIHA 2 1 1 TECTHPOBAaHHE/ OTYET
27.12 no MPAKTUIECKON
pabore
9 17.01 Cnnuku 2 1 1 TECTUPOBAaHHE/ OTYET
24.01 1o NPAKTUYECKON
pabore
10| 31.01 | bymara 2 1 1 TECTHPOBAHHE/ OTYET
07.02 o IPaKTUYECKON




pabore

11] 14.02 XUMHsI U CTPOUTENBCTBO TECTHPOBAHUE/ OTYET

21.02 o  MOpakTHYecKol paboTe
12] 28.02 XuMust ¥ MeTUIMHA TECTHPOBaHHE/ OTYET

07.03 o  MOpakTHYecKol paboTe
13| 14.03 XUMUS ¥ TPAHCHIOPT TECTHPOBAHUE/ OTYET

21.03 o  MOpakTHYecKol paboTe
14| 04.04 XUMHSL U YHUCTOTA B TECTHPOBaHHE/ OTYET

11.04 IoMe o MPaKTHYECKON paboTe
15( 18.04 XUMUA ¥ KOCMETHYECKHE TECTHPOBAHUE/ OTYET

25.04 cpencTaa o MPaKTHYECKON paboTe
16] 02.05 XuMHsl | IUIaHETa TECTUPOBaHHE/ OTYET

16.05 BeMs o MPaKTHYECKON paboTe
17] 23.05 Hayuno- 3ammura mpoeKTa

30.05 | mccnemoBarenbckas

MNPOCKTHAA ACATCIIBHOCTD

2.2.Copep:xanne Ilporpammsi

BBenenue

OO6mue mpaBuia pabOThl B XMMHUYECKOH siaboparopuu. TexHuka O€30MacHOCTH MpH
pabote B xumuueckoi naboparopuu. OkazaHnue mepBoil MOMOLIM MPH HECUACTHBIX CIyYasix.
[TpaBuna pabOTBI C KHCAOTAMHM, LIETOYAMH, JIETYyYMMH BelIeCTBAMH. HarpeBarenbHbIe
npubopbl U mpasmwia paboThl ¢ HUMH. XHMHUYECKas mocyaa obuiero HasHaveHus. MbiTbe U
CYyIIKa XUMHYECKOW TOCYIBI.

Ponp XxuMUHM B KU3HM YesIOBEKa M pa3BuTUU denoBedecTBa. O030p BakHEHIINX
KJIACCOB COENWHEHWH, HMCIOJIb3YEMBIX HEJIOBEKOM. XHUMHS -TBOPEHHE MPHUPOIBI U PYK
YeIOBEKa. XHMMHUS BOKPYT Hac. XHMHUECKUE BEIIECTBA B MOBCEHEBHON JKU3HU YEIOBEKA.

Ipakmuxka:

[Ipuemvl 0bpawenus ¢ nacpesamenbHvlMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 600AHA
OaHs) U XUMUYECKOT NOCYOOTi 0020 HASHAYEHUSL.

Cocmaenenue maobauy, ompaxcaowux KiacCuQurayuio 6ewecms, Uu3e0mosieHue
IMUKEMOK HEOPSAHUYECKUX BEUyeCcns, COCMABIEHUE CAUCKA PEeaKmueos, HeCoBMeCmUMbIX
OJIsL XPAHEHUsL.

Tema 1. Mcropus B3aMMOOTHOIIEHUH YeNOBEKAa U MPHUPOBI

Hcrounuku sHeprum (McdeprmaeMbie W Heucyeprnaembie). «OKONOTHUSCKHN PIOK3AK).
HeobOxoaumocTh OepexHOro OTHOLICHUs K OKpysKarouen cpere. YenoBek u Mpupoaa B JaieKoM
IpOILJIOM: IpUCBauBalollee Xo3siMcTBO. [lpeBHue nwoau. BrnusHue NpUpOAHBIX YCIOBUH Ha
pacceyieHUe U 3aHATHUS APEBHUX JIFOJIEH.

OcHOBHbBIE 3aHSTHS IPEBHUX JIOJEH: cobuparenbcTBo u oxora. [lpucBauBaroiiee
X03511cTBO. JIOKaNbHBIA XapakTep BIAMSHHS JICATSIBHOCTH IPEBHUX COOMpATEeNed M OXOTHHUKOB
Ha MPUPOLY.

Ilepexon dyenoBeka Kk TpoOU3BOmAIIEMY XO3sMCTBY. IlpousBomsmiee XO3sHCTBO.
Bo3nukHOBEHHE 3emuienenusi W CKOTOBOACTBA. Bo3aeilcTBMe Ha MNPUPOLY HNPEBHHX
3emyienenbleB W cKoToBoaoB. CTuxuiiHOe mpupoaononb3oBanue. OnycToiHuBanue. [ uOenb
LABUJIA3ALMHA.




Ot xonecHunbl 10 camojera. M3MeHeHne xapakTepa MPUPOAONONB30BAHUS B MPOIECcce
pa3BUTHS YEJIOBEUECKOro oliecTBa

Yenosek u mpupona B HactosmeM. [IpsmMoe M KOCBEHHOE BO3IEHCTBUE XO3SMCTBEHHOU
NEeSITeITbHOCTH 4eyioBeka Ha mnpupony. HMatponykuusa. Heucuepnaemble n ncuepnaemblie
MCTOYHUKH dHepruu. McTOYHMKHM 3Hepruu (McuyeprnaeMbie U Heucdyeprnaembie). « DKOJOTHYSCKUH
prok3ak». HeoOxoaumocTts

OepeXHOro OTHOLICHHs K OKpPy»XKalolled cpene. AJbTepHATHBHbIE MCTOYHHUKH SHEPTHH.
[TpunuBHEIE BnEeKTpOCTAaHIMU. JHEPTHs BeTpa. [ eoTepManbHas sHeprus. buosHepreTuka.

Ilpaknmueckue 3adanus

Mooenupyem eempsnoii 0gueames.

Cmpoum «po3y 6empoé» c60eii MECHHOCHI.

[Ipespawgenue pasnvix 61006 sHepaun 0pye 6 opyaa.

Hacpesaem  no-pasmomy — (nepedaua  mennosoii  oHepeuu  UTYYEHUEM,
Menionpo8OOHOCHIbIO, KOHGEKYUET).

Tema 2. CpoiicTBa BeIIecTs.

XuMuueckue U (pu3nvdecKue CBOWCTBA BemiecTB. Uncrbie BemecTBa U cMecd. OCHOBHBIE
IpHEeMbl C TBEPAbIMH, XHIKMMH M Tra3000pa3sHbIMH BemiecTBamu. Jlaboparophbie crnocoObI
MOJIYYEHHsS] HEOpraHu4yeckux BemecTB. lIpouecc pactBopeHust BemiecTB. PacTBOpbl M HX
PUTOTOBJIEHHUE.

Ipakmuueckue 3adanus

[lonyqenue yenexucnozo easa, Kuciopooa 6 rabopamopui.

[lonyuenue cynvghama meou u3z meou , cepedpa u3 Humpama cepeopa u m.o

Tema 3. [Touemy ¥ Kak NpPOTEKAOT XMMUUYECKUE PEAKLUH.

MHoroobOpasue U 3aKOHOMEPHOCTH MPOTEKAHUs XUMHYEeCKUX peakuuid. Kinaccupuxauus
XUMHUYECKUX PEaKkIui. 3aKOHOMEPHOCTH IMPOTEKAaHUs XUMHUYECKUX peakuud. BHemHue
NpPU3HAKK TMPOTEKAHUS XUMHYECKHX pEaknui. XUMHUYECKHE YpPaBHEHHUS. 3aKOH COXPaHEHHs
Macchl BEIIECTBA. XUMHUYECKUE PEAKLMH B XUBbIX OpraHU3Max.

Ipakmuueckue 3adanus

Cocmaenenue ypagnenuil peaxyuii o yenouxe npeepaujeHul.

Onvimol «3mest U3 caxapHoi nyopely, «Bzaumooeticmeue memanios ¢ CONAHOIL
KUCTIOMOILY, «3Mest U3 2IOKOHAMA KATbYUsy

[Ipogedenue xavecmeeHHbIX pearyuil.

Tema 4. Bona.

Bona B macmrabe mnanetsl. Kpyrosopor Boasl. [Ipuponnas Boga U e€ mpecHOH BOIbI Ha
wianere. [IpecHas Boga u ee 3amacel. DKOJOrHYECKHe MpodIeMbl YyMCTOM Boabl. Bona B
opraHusme 4enoBeka. Boma B MeaumuuHe U (apMakojordd. AHOMaTUHM (PU3HYECKMX CBOWCTB.
PactBopsitomiast cnocoOHoCcTh BoAbL. [IpobiieMbl MTUTHEBOM BOBI.

IIpakTHuka:

Ananuz 60061 U3 NPUPOOHBLX UCMOYHUKOB.

Pacmeopsiiowee oeiicmeue 600bi.

Quucmra 600ul.

Onpedenenue Hecmrkocmu 600ul U ee YCMpPaHeHue.

Mnozo nu 800wt 6 06owax u ppykmax?

Tema 5. UucTble BemiecTBa ¥ cMecH B KHU3HHU 4elOBeKa

Yucreie BermectBa Jucrwmiuposannas Boaa, Kucnopon. Cepedpo, Bomopon, Csuner u
np. Ucturnsle pactBopel. Cmecn Mopckast Boxa. ['panut. Crans. PactBop xmopuna Harpus st
uabekimid. Yyryn. Bosnmyx. basamet. Crexno. Omynbcust «macino B Boje». PasHOBHIOHOCTH
cMmecelt, o0nacTH WX HMCMOJIb30BaHHs B MOBCEIHEBHOW >KM3HU uejOBeKa. | OMOreHHbIE H
rereporennbie cMecu. Cmecu B Qapmakosnoruu. [IpuMepsl KUAKUX, TBEPABIX W Traz000pasHbIX
cMeceit. OMHOPOIHBIE U HEOTHOPOAHBIE cMecu B ObiTy. CBolicTBa cMecel. Paznenenue cmecen.

Boinenenue BemecTB M3 HEOJAHOPOAHOW CMeCH, OOpa3OBaHHOW PACTBOPUMBIMH H
HEpacTBOPUMBIMH B BOJe BemecrBamu. OTcramBaHue: BrineneHue BEmIECTB M3 HEOIHOPOIHOM
cMecH, 00pa3oBaHHOW HEPaCTBOPUMBIME B BOJE BELISCTBAMH C PA3IMYHOM MIOTHOCTHIO. B



AENUTENbHOW BOpOHKE. JIMCTHILISALMS, BbIApHBaHHE, LEHTPUPYTHPOBAHUE, Xpomarorpadus,
KPUCTALIM3ALMS U BO3rOHKA. [leperonka Wik IMCTHULSILHS - CIOCO0 pasfieNeHus, OCHOBAHHBIN
Ha Pa3IMYUH B TEMIEPATypax KUIEHUs OPYT B IPYre KOMIIOHEHTOB.

Ilpuem pasneneHuss ONHOPOAHBIX CMECEH MYTEM HMCHAPEHHUs JIETYUHUX >KUAKOCTEH C
nocieAylomenl KoHAeHcanued ux mnapos. [Ipumep: monyueHue AMCTUUIMPOBAHHOM BOIBI.
Pemenue 3ana4 Ha HAXOKIEHHWE MACCOBOW U OOBEMHOM 0JIM KOMIIOHEHTA CMECH.

Ipakmuxka

Hzeomosnenue npocmetiuux Quismpos u3 noOpyuHwvix cpedcms. Pazoenenue
HEOOHOPOOHbIX CMecCeli.

Quucmka Me0H020 Kynopoca om HepacmeopuMblx U pacmeopumolx npumeceil.

Tema 6. [loBapeHHas conb u caxap

Ponb moBapeHHOM coji B OOMEHe BEIIeCTB YeaoBeKa u KMBOTHBIX. CoseBoii OanaHc B
opranuszMe uenoseka. [IpumeHeHue xmopuna HaTpus B XO3AWCTBEHHOW IEATENbHOCTH
yenoseka. Korga conmp - sa. 3noynorpebneHue conbio. Vcmonp3oBaHue XJOpuaa HaTpHUs B
XMMHYECKOW TMPOMBILUIEHHOCTH. Fcmonb3oBaHue XJIOpUAa HATPHs B MHIIE, MEIHULHHE.
IIpoussoncTeo moBapenHou conu. Caxap u ero coicra. [lone3Hrie U BpenHble YepTHI
caxapa. HeoObiHOE mpuMeHeHne caxapa.

Ilpakmuka.

Ceoticmea pacmeopoe noeapeHHol cou

Lopum nu caxap?

Tpubomomunecyenyus

Tema 7. XuMus nuinu

U3 uero cocrout numa. XWUMHYECKHH COCTAaB MPOAYKTOB NUTaHUsA. (OCHOBHBIE
KOMIIOHEHTbI MHIIM. >KUPbI, OEJIKH, YIJIEBOIbl, BHUTAMHHBI, COJIM. XHUMHS MPOIYKTOB
pPacTUTEIBPHOIO M 3KUBOTHOTO MpoucxoxzaeHus. Dusuosorus mnuinesapeHus. [IpoaykTs
OBICTPOrO TMPHrOTOBJIEHHS W OCOOCHHOCTH MX MPOM3BOACTBA. [Ipolecchl, MPOMCXOASIINE MPH
BapKe, TYIICHUH M >kapeHuu nuimu. Kak crenarbs emxy HE TOJbKO BKYCHOW, HO M TMOJIE3HOM?
JloGaBkK B MPOAYKTHI MUTAHMS.

XYUMHYECKUE peaklMH BHYTPH Hac. XHUMHUYECKHE MPOLECCHI, MPOUCXOAIINE MpPH
XpPaHEHHUH U mepepaboTKe CeabCKOXO03SIMCTBEHHOTO ChIpbsi. KOHCEPBAHTBI M AHTHOKHCIUTEIH, HX
pOJIb.

CrnocoObl XMMHUYECKOT0 aHATK3a COCTaBa BEIIECTB B NMpoaykTax nutanus. Coaepxanue
BUTAMHUHOB U MUHEPAJIbHBIX BEIIECTB B MHUIIEBbIX MPOAYKTAX.

Ipakmuxka

Onpeodenenue kauecmea meoa. [lposepka meoa Ha Hanuyue KPAXMALQ, MeAd, CAXAPO3bl.

Onpeoenenue sumamunos A, C, E 6 pacmumenvHom macie.

Onpedenenue HUMPAmMo8 6 NPoOYKmax.

Ananuz npoxaaoumenbHovlX HanumKos.

Onpedenenue Kogheuna 8 HaNUMKAX

Onpeoenenue co0eplICanus HCUPOE 6 CEMEHAX PaACMeHU.

Kauecmeennvle peakyuu Ha npucymemeue yene6000s.

Xumuueckue onvimol ¢ He6AMENbHOU PE3UHKOT.

Onpedenenue cooepicanus NOBAPEHHOU COMU 6 NPOOYKMAX NUMAHUA (MACTO, Cblpbl,
CONIEHbIE MBOPOINCHBIE U3OETUSL).

Tema 8. Cninuku

[Mupodopsr. HUctopust uzodperenus cnuuek. Cnuuku [llancens u Yokepa. Cruuku
Copua. Crouuku Hpunu. llsenckue cnumuku Jlynacrpema. Kpacubii u Oensiéi docdop.
OKHCIHTENBHO - BOCCTAHOBHUTENBHBIE MPOLECCH], NPOTECKAINNE TPH 3aKUTAHUU CIIHYKH.
OcHOBHbIE BUIBI COBPEMEHHBIX CMHYEK. JlepeBsHHbIC(M3TOTOBICHHbIE M3 MATKHX MOPOJ JepeBa
- OCHHBI, JIMIIbI, TOMOJS, AMEPUKAHCKOM OEJIOH COCHBI M T. M.), KAPTOHHBbIE U BOCKOBBIE
(mapauHOBBIE - M3TOTOBJCHHBIE W3 XJIOMYATOOYMaKHOTO KTyTa, MPOMUTAHHOTO MapaduHOM).
[To Meroay 3akuranus - TEpOUHbIC (3AKUTAIIIUECS IPH TPESHUH O CHSLUATBHYIO MOBEPXHOCTH -
TEPKY) U OecTEPOoUHbIe (3AKHUTAIOIIUECS TIPU TPEHUH O JIFOOYIO MOBEPXHOCTD).



Crnmueunoe npoussoacTBo B Poccun. CTpoeHHE, COCTaB M M3TOTOBJICHHE CITHYEK.

Cnenuanphbie cnuuku. [LITopMoBbIe (OXOTHHYBHU) - TOPSAIIKE HA BETPY, B CHIPOCTH U MO/
noxnaém. Tepmudeckre - pa3BUBAIOIIKE MPU TOPEHUH OOJiee BBICOKYIO TeMIepaTypy U JaloIlue
IpH CrOPAHWH TOJOBKH OoJbluee KonM4ecTBO Teria. CHrHajabHbIE - JAOLIME TPH TOPEHHU
uBetHoe miams. Dororpaduyeckue - HaOMIME MTHOBEHHYIO SIPKYIO BCIBIIIKY, HCIONb3YEMYIO
npu ¢ororpadupoBanun. CurapHble - CHOHYKH YBEIMYEHHOrO pasMepa i Oosee
IPOJIOJIKATEIBHOTO TOPSHHUSI TPH PACKYPUBAHUU CHUTapbl. TpyOOUHBIC- CMUYKH YBEIHYSHHOTO
pasmepa mis Oosiee MPOJOIKHUTEIBHOTO TOPEHHS MPU PACKYPHUBAHUU KyPHUTEIBHOW TPYOKH.
KamuHHBIE - OYEeHb IIMHHBIC CIIHYKH, YTOOBI 3aKHUTraTh KaMUHbIL. |'a30Bble - MEHbLICH IMHBI,
YeM KaMHHHbIe, YTOObI 3aKHraTb Tra3oBble ropenku. JlekopaTuBHbie (mozapovHbIE,
KOJUICKIIMOHHbBIE) - OTPAHMYCHHbIC BBIMYCKH KOpPOOKOB (MHOrma HaOOpaMu, YJIOKEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ipakmuxka

H3yuenue c6oticms paziuinvlx 61006 CAUYEK (ObIMOBLIX, OXOMHUYLUX, MEPMULECKUX,
CUCHATIBHBIX, KAMUHHBIX, (homozpapuyeckux).

Tema 9. bymara

Ot nmeprameHTa W IIENKOBbIX KHUT 10 Hammx nHed. Llemmronosza. Cessyromue:
KAOJIMH, KapOOHAT KajbLMs, MATMEHTHL. XJ0m4aToOyMakHble TKaHu. Buael Oymard u ux
IPaKTHYECKOe MCIOb30BaHue. TexHomorus nmpousBoacrea Oymaru. Ctpykrypa Oymaru moj
MHKPOCKOIOM BO ()JIyOPECLEHTHOM CBEYEHHUH.

[Tonydabpukarel mis Hpou3BOACTBA OyMard: OpeBecHas Macca WIH LEJUTIN03a;
LEJUTIONI032 OJHOJIETHUX PACTeHHH (COJOMBI, TPOCTHHULbI, KOHOIUIH, pUCa U APYTHX);
MOJTYLIEJUTIONO03a;, MaKyJaTypa, TPsAMUYHAs MojyMmacca; i CHeUUaIbHBIX BHIOB OyMar:
acOecT, EePCTh U IPYrie TeKCTUIIbHbIE BOJIOKHA.

[TpousBoncTBo Oymaru: MPUTrOTOBICHHE OyMaXHOW Macchl (Pa3Moi M CMELICHHE
KOMITOHEHTOB, TMPOKJIEeWKa, HalOJHEHHE M OKpacka OyMaskKHOW Macchl), BbIpabOTKa
OyMakHOM Maccel Ha OymarojenarenbHOW MamuHe (pa3OaBiieHHe BOJOW M OYMCTKA MAaCChI
OT 3arps3HEHWH, OTJIMB, MPECCOBAHHE M CYIIKA, a TaKKe I[EePBHYHAS OTIENKA);
OKOH4YaTeNIbHas OTAesKa (KallaHIUpOBaHHe, pe3Ka), COPTUPOBKA M YIIAKOBKA.

Ilpakmuka.

H3yuenue ceolicmé pasnuunvlx 61006 dymaei.

Honyyenue Gymacu.

Tema 10. XuMus u cTpOUTENBCTBO

CrpourenpHbie pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Hcropus crexna.
Kupninuu. ®appop u dasuc. [peBecuna - yHHUKaIbHBIA CTPOUTEIbHBIA MaTepHal.
Jlakokpacounbie Marepuanbl. CBoiicTBa OMU(BI, MACISIHBIX KPAacoK, SMajed, pacTBOPUTENEH.
[Tonsitue 00 skonorMueckM 4MCThIX Marepuanax. Kepamudeckas mneHa. 3umapur. Kamblmur.
Conomut. ['pyrobmoku. Cunukarel METaIOB M BSUKYIUHE Marepuaibl. Koppo3usi cTpOUTENbHBIX
MarepuainoB. [lomumepsr B cTpouTenbCTBE.

XUMHUECKUEe CBOMCTBA CTPOUTENBHBIX MaTepUaIoB

Xumuueckas CTOMKOCTb - 3TO CBOMCTBO IOKAa3bIBAET, HACKOJIBKO Marepual yCTOMUYMB K
BO3JEHCTBUIO JPYTUX BELIECTB. KUCJIOT, LIeJI0YeH, COJIEN U ra3os.

Kopposuonnas ycTONYMBOCTE - CBOMCTBO MaTepHajia MPOTUBOCTOATh BO3ACHCTBUAM
OKpy:Karouer cpensl. Yaiie BCero 3To OTHOCHTCS K CTOCOOHOCTH HE MPOIYyCKaTh BJary.

PacTBOpUMOCTD - CBOWCTBO, MPH KOTOPOM MaTepHail UMEET CIOCOOHOCTh PACTBOPSATHCS B
PA3TUYHBIX YKUAKOCTSIX.

Anresust - CBOWCTBO, KOTOPOE XapaKTepPHU3yeT CIOCOOHOCTh COCMHITHCS ¢ APYTUMHU
MarepuaiaMu U MOBEPXHOCTAMH.

Kpucramnuzamus - XxapakTepUCTHKA, IPH KOTOPOH MaTepral MOXKET B COCTOSIHUH Mapa,
pacTBOpa WM pacijiaBa 00pa3oBbIBaTh KPUCTAILIBL.

Bunel 3arpssHeHnd (mbUieBble, paadalMiOHHbIe, OMOTOTHYECKHE, Iy MOBBIE), 3HAYCHHE
YKUBBIX OPTaHU3MOB B JJIOMax M KBapTHpPax.

Ipakmuxka



Onpedenenue OmMHOCUMETbHOI 3aNbLIEHHOCU 8030YXA 6 NOMEUEHUN.

Pewenue 3aoau ¢ sxonozuveckum cooepoicanue.

Tema 11. Xumust u Mmequnuaa

Ilepsvie wazu xumuu 6 meduyune. llonstre o (HapMakosOTHH, HATPOXHUMUH,
xuMuorepanuu. [lapanensc - ocHOBONONOXKHUK MenuuuHCKOM xumuu. Knasaun I'anen -
dapmakosor. I1. Dpaux - ocHOBOMOMOXKHUK xuMuoTepanuu. [Ipodeccun: XMMUK, OHOXHMHUK,
¢apmariest, nabopanr. JlekapcrBeHHbie BemecTBa. Kiaccu(pukauuu JeKapCTBEHHBIX BEIIECTB!
papmakonornueckas, xumudeckas. CbIpbé Ui MOJYYECHHS HEOPraHMYECKHX, OPTaHUYECKUX
JIEKapCTBEHHBIX BemecTB. DopMbl JIEKAPCTBEHHBIX MNpenapaToB. TaOJMETKH, Ipaxe, CBEYH,
SMYJIBCHH, CYCIIEH3WH, HACTOUKH U Jp.

Ipakmuxka

O3naxomnenue ¢ popmamu 1eKapcmeeHHbvlx Npenapamos.

3nakomcmeo ¢ 00pazyamu 1eKAPCMEEHHbIX CPEOCME U ONbIMbL ¢ HUMIU.

OKCKypcus 8 MEONYHKM.

Campste npocmeie u3 nexapcme

[lepmanranar kammsa. Hcropus orkpeitus. Pusmueckue cBorctBa. OKHUCIHTEIbHBIE
ceoiictBa. [IpumeHeHne pacTBOpPOB MepMaHraHara kanusi B ObITy, B meauuuHe. [Ipasuia
xpaHeHusi. Mepbl MepBOH NOMOINM NPU OTPABICHHH KOHIEHTPUPOBAHHBIM PAacTBOPOM
nepMmanrasara kanus. [lepoxcun Bomopona, ucropusi orkpeitus. [lepruapons. Dusuueckue,
XuMHueckue cBoMcTBa. IlpuMmeHeHne B MeAuIMHE. KPOBOOCTAHAaBJIMBAIOIIEE U
nesuHpuuHpyonee cpeacTBo. Moa: UCTOpUst OTKPBITHS, CTpOeHUE, PU3NUSCKHE U XMMHUYECKHE
CBOMCTBA, MPUMEHEHHUE.

BopHast kucnmora, OOpHBIM CHOHUPT, AHTHCENTHYECKAs AKTUBHOCTh. (DOU3HOIOTHUYECKHMA
pacTBop.

Jlsnuc. Hamarsipubiid cnmpt. ['ekcaruapar xjopuaa kamblms. [ enraruapar cyibgara
IIMHKA.

AKTHBHPOBAHHBIA YT OJIb.

Ipakmuxka

[Ipucomoénenue pacmeopa xnopuoa Kanvyus ¢ 3a0aHHOU MACCOB0T V0.l

«Kuokuit xameneony. Paznooicenue nepoxcuoa e6odopooa. H202 - okucnumens,
soccmarosumens. Pacmeopenue uooa 6 eooe, 6 cnupme. Pacnosnasanue uoouoos.
Obecyseuusanue pacmeopa nepmManeanama Kaaus akmueupPOSAHHbIM Y2IEM.

Aooeumsie eentecmea

Anpl. Knaccudukauus sI0BHUTBIX BEIIECTB. YTApHbIM ra3. MPU3HAKH OTPABJICHHS.
Oxaszanue nepeod momomu. Pryte. Tokcnanocts mapos prytu. Conu pTYTH: KOJIOMENb, CYIeMa,
npuMeHeHne B Meaunuae. Memubsik. CeuHen. CoenuHeHUs XpoMa. TOKCHYHOCTh OPTraHUYECKUX
pactBopureneii. [IpaBuna xpaHeHus sq0B B ObiTy. Mepbl MepBOM MOMOLIM MPH OTPABICHHH.
XUMHS 1 MEIIUIMHA.

Buozennsie 31emenmest u ux coedunenusn

OO6muii 0030p OMONOTHYECKOW pOJM DIIEMEHTOB-OPraHOreHoB Yriepona. Bomopon.
Kucnopon. Asor. Cepa. @ocdop.

buonoruyeckas ponb HEKOTOPHIX HEMETAJUIOB, HE OTHOCAIIMXCS K opraHoreHam ®rop.
Xnop. Bpom. Moxn. Kpemuuii. Cenen.

buonornyeckn BaKHBIE HEOPraHWYeCKUe coenuHeHus HemetauioB. Kucmopon O30H.
Bona. Munepaneubie Boabl. llepokcun soaopona. depMmeHTaTUBHbIE CpPENCTBA 3alMThI
opranusma. Ceposomopoa. Ammuak. L{ukn MoueBrHOOOpazoBanus. MOHOOKCHA a3oTa.

Hutparsl, HUTpUTHL. Yriaekuciabeid ra3. Monookeuna yriaepoaa. bydepnsie cucremsr
opranusma. [wuapokapOonarHas Oydepnas cucrema. Docdarnas Oydepnas cucrema.
Mexanusm OydepHOro HeHCTBUS CHUCTEMbl. B3auMOCBS3b KpPYroBOPOTOB OHOTrEHHBIX
3JIEMEHTOB.

Buoneopzanuueckan xumusa u meduyuna

Heopranuyeckyro OMOXMMHIO MOMKHO pacCMaTPHBATh KaK MNPUIOXKEHHE MPHHIHMIIOB
KOOPAWHALMOHHOW XHMHH METAJUIOB K OMOMOTHYeckuM mpoOnemaM. MeTajuibl B OpraHusme



JyeioBeKa

Buonornueckas posib «METAILIOB SKH3HH»

OO6mu# 0030p ponu s-meramwioB. Harpuit. Kanuit. Marauit. Kajgpuuii. JlanHbie MeTaibl
paccMaTpUBaKOTCS COTIIACHO TUTAHA!

L. Conep:xanue B 3eMHOM kope. BakHeWIne npupoIHbIe COSTUHEHUSL.
2. Copnepxxanue u GopMbl CYLISCTBOBAHHMS B KMBBIX OpraHu3Max. buosormueckas
pOJIb.
3. [IpumeHeHHE METala ¥ €70 COSAMHCHUN B MEIHULIMHE.
4. TokcuyHOCTH META/LIA M €70 COSANHEHHH. )

O6mwmit 0030p ponu d-meraynoB. XKemeso. Mapranen. Kobanet. Mens. Lunk.
Monubnen. JlaHHbIE METAUTBI PACCMATPUBAIOTCS COTJIACHO TUIAHA!

1 Conep:xanue B 3eMHOHM KOpe.

2 BaxHelmue NpupoaHble COSTUHEHHUS.

3 Copnepxanue ¥ (pOPMBI CYIIECTBOBAHHS B KUBBIX OpraHu3Max. buosorndeckas posp.

4 TlpuMeHeHHe MeTalla U ero COeIMHEHUN B MEJUIMHE.

®usnonornyeckas 1 MaToJIOTHIECKas POIb HEKOTOPBIX 3JIEMEHTOB B

opranusme. s-Onementsl. d-Onementsl. KommiekcHble (KOOpAUHALIMOHHBIE) COSAUHEHHS
Pa3IMYHBIX DJIEMEHTOB B OpraHU3Me. DJIEMEHThI, OOJNIe3HH, JIeKapcTBa. BHOMOrHYecKH aKTHBHBIC
MOJIEKYJIBI.

Bona. Amunokucnotsel. AckopOuHOBas kuciora. OpTOMOseKy/sipHas MeIULHHA.
buonornueckn axkTUBHBIE OJUrOMEpPbl buonornyeckas poib HEKOTOPbIX METAUIOB, HE
OTHOCSIIIMXCS K «MeTaiaM ku3Huy. Amomunuii. Cepebpo. bapuii. Pryts. Cune.

Ilpakmuka.

Temamuuecxas 6uxmopuna « Xumusa u MeOUyuHa».

Qu3zuueckan Xumus u MeOUyUHA

®usuonor - 310 QUIUKOXMMHK, UMEKOIIUN AEN0 C SBJICHUSIMH *KMBOTO OPTaHHU3MA.

M .M. CeuyenoB XKuBble OpraHM3Mbl MOTYT CYIIECTBOBATH JIUIIb OJAroaaps uX 3amMevareabHON
CMOCOOHOCTH KMHETHYECKH KOHTPOJHPOBATh XUMHYECKUE PEAKIMHA M TEM CaMbIM MOIABJISAThH
CTpeMJIEHHE K JOCTHXEHHMIO TepMoJuHaMuueckux paBHoBecuil. M.B. bepesun Xumuueckas
TEPMOJMHAMHUKA W KUBBIC OPraHu3Mbl TepMOIMHAMUKA U OPTaHU3MBI.

Xumuueckas ¥ OMOXMMHUECKAas KUHETHKAa W Katanu3. DepMmeHTbl - OHONOTHYECKHE
KaTajnu3aTopbl. 3HAYEHHE PACTBOPOB MIjIsi OMOJIOTHU U MEIUIMHBI.

KucnorHo-menounoe  paBHOBecHe W OydepHble  CHCTEMBI  OpPraHHU3MA.

AmuHokucnoTHbIe OydepHbie cucTeMbl. benkoBbie OydepHbie CUCTEMBI.
M3MeHeHHe KHCIOTHO-IIEIOYHOTO PABHOBECHS MIPH PA3THYHbIX 3a00JICBAHHSIX.

Meoduyuncxkue mamepuana

Heopranndeckue MeauuuHCKue Marepuaibl. Mertaibl.  YTiiepoAHble MaTepuUalbl.
MexaHu3Mbl B3aMMOJCHUCTBUS MEIULMHCKAX MATEPHATOB € OHOJOTMYECKUMH CHCTEMaMH.
BzanmoneiicTBus: Marepuan - KpoBb, MaTepHall - TKaHb, MaTepHall - KJIETKA, Marepual -
OHOMOIUMEpHI.

HckyccTBeHHble opranHbl. Ammaparbl «MCKYCCTBEHHOE CEpALe-JIErKOe», «UCKYCCTBEHHAs
noukay. MckyccTBEHHOE cepalle YeIoBeKa C aBTOHOMHBIM HCTOYHUKOM MHTAHHMS.

Bomnpocs! k ceMuHapam:

1. Mon: WCTOpHS OTKPBITHS, CTPOGHHE, (M3MUECKHE M XHMHYECKHE CBOMCTBA,
IPUMEHEHHE.

2. BopHas kucnora, OOpHBIA CIIUPT, AHTUCENITHYESCKAS AKTHBHOCTb.

3. @usnonoruueckud pactsop. Jlanuc. HamarslpHblid coupT.

4. OypaumnuH. AKTUBUPOBAHHBIN YIoJIb. | OpUMYHHKY, ITACTHIPH. X mpuMeHeHue,
CBOMCTBA, CITOCOOBI XpaHEHHSI.

5. AcnupuH. [lpumeHenue, GpapmMakonoruueckoe AeWcTBHE HA OPraHM3M.

6. Antubuoruku, kiaccudukaius. J(ucOakrpuos.



7. ApoMaTtmueckue Macia M UX JeHCTBUE Ha OpraHu3M. Apomarepanus.

8. AcnupuH, pU3HYECKHe CBOWCTBA, HCTOPHUS MOJTY YSHHUS.

9. AHTHOMOTHKH, UCTOPHS OTKPBITHSL.

10. Knaccugpukauus sH0BUTHIX BEIIECTB.

11. VYrapusii ra3: npusHaku otpasieHus. Oka3aHue MEePBOH MOMOIIH.

12. Pryte. TokcuunoCcTh mapoB pryTd. CONM PTYTH: KaIOMENb, CyJieMa, IPUMEHEHHE B
MenuiuHe. Mpimbsak. CeuHen, CoearHEHUs Xpoma.

Ilpaxmuka

Hccneoosanue nexapcmeenHoix npenapamos.

Jlenosaa uepa «Cnacume 601bHO0». Jlenosas uepa conpogoxicoaemes nposeoeHuem
KA4eCMBEeHHO20 aHANU3d PACMEOpd KOHKPEMHO20 Gewjecmed XUMU4eCKuMu Memooamu.
(Bewecmsa: muocynvgham nampus, HOBOKAuH, Jakmam xanvyus, D-eniokosa, MeoHbwlil Kynopoc,
OPOMUO KA, CYIbGham MA2HUSL).

Hcenedosanue moxcuunocmu 0vimogulx eeujecms. OcmoposicHo, nuugegoie 0odasxu! Hx
deticmaue HA OP2aAHU3SM.

Pewenue 3a0au no oduyeti xumuu ¢ MeOUK0-010I02UYECKOT HANPABILEHHOCNBIO.

Kouxypc (konuuecmeennuiti) uucna pewennvix 3aoad. Cocmaéienue cOOPHUKOE 3a0a4y
yuawuxcsi no meme (¢ peweHuami). CocmasneHue mMEOPYeCcKUx pAacyemHvlx 3a0ad No
PA3TUYHBIM MEMAM.

JlekapcTBeHHbIE mpemnaparbl, UX BUAbl U HasHaueHue. Kaxnoe nexapcTtBo -
XUMHUYECKUHN PEaKTHUB.

Mmuororpanssii o, [Touemy Hox Hago Aep:kaTh B INIOTHO 3aKyTOPEHHOM CKIISHKE.
«3enéHka» WIM pPAcTBOP OpPWLIMAHTOBOrO 3enéHoro. HeoObluHble CBOWCTBAa OOBLIHOW
3€JIEHKHU.

AKTHBHPOBAHHBIA YT OJIb.

JlexapcrBa ot mpoctyasl. Butamuner CamonenbHbIe TeKapcTBa.

ACTUpPYH WK alleTUICATUIMIOBAS KUCJIOTA B €ro CBOUCTBA. UTO moJyie3Hee: acnupHuH
WK yricapuH, HypodeH uiu udymnpoden?

[epexuce Bogopona u ruaponeput. CBOUCTBA MEPEKUCH BOTOPOJIA.

Ilepmanranar xanusi, MapraHlOBOKUCIBIA Kalul, OH K€ - «MapraHiiOBKay.
HeoObrunble cBoiicTBa MapraHiuoBkd. Kakyioo OMacHOCTb MOKET MPEACTaBIISTh
MapraHioBKa.

Hy:xHa 1 B moMamnHen anteuke OOpHAas KHUCIOTA.

Crapsle ekapcTBa, Kak ¢ HIMU MOCTYTIUT.

Bomnpocs! k ceMuHapam:

1. Ilepmanranar  xanus. Hcropus  orkpeiTusa. Dusnueckue  CBOWCTBA.
Oxkwucnurenbablie cBoicTBa. [IpaBuna xpaHeHus: nepMaHaraHara KaJusl.

2. [lpumeHeHre pacTBOpA MEepMaHraHata Kajaus B ObITy, B MeAULMHE. Mepbl mepBo
HOMOIIH TIPH OTPABJICHUH KOHLEHTPUPOBAHHBIM PACTBOPOM IEPMAHTaHATA KaJTHSL.

3. PactBop OpwminantoBoro 3eneHoro. [lepokcua BoOOponda, MCTOPHS OTKPBITHSL
Ileprunpons. @usuyeckue, XUMHUUEeCKHe cBoWcTBa. lIpumeHenune B MenuuUHE:
KPOBOOCTAHABIIMBAIOLIEE U AE3HHULIUPYIOIEE CPEACTBO.

Ilpaxmuxa.

[lonyuenue uoooghopma.

Jleticmeue Kuciom Ha OPULIUAHMOGYLL 3e]IeHbLI.

Ll]enounoe pacwennenue nesomuyemund.

Kauecmeennas peaxyus Ha nepokcuo 6000pood.

Onpedenenue BUMaMUHOS 6 NPeNaApamax NOIUSUMAMUHOS.

Tema 12. Xumus u Tpancnopt

Martepuanbl, KOTOpPbIE MCMOJB3YIOTCS Ul H3TOTOBJCHUS ABTOMOOMJICH. 3ampaBouHbIe
YKUAKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIAKIAOIINE KUIKOCTH U T. I.), PE3UHBI - IHHBI U
PE3MHOTEXHUUYESCKUE H3MAENHUS, IUIACTMACChI; OTJEI0YHOICKOPATHBHbIE MaTepHuaibl (00MBKa,



JIAKU U KPACKH, aHTUKOPPO3HUOHHBIC TOKPBITUA U T. H), KJICH, TCPMETUKH. SHGKTPOHI/IT - 3TO 4TO-
TO 3HaKOMoO€. beH3HMH, KEPOCUH U JPyTUe «- MHbl XUMHUYECKUE IPOLECCH, MPOUCKOIAIINE MPU
JKCIUTyaTallui aBTOMOOUIISI. DKOJIOTHST U aBTOMOOUJIb.

llpaxmuxa:

1. Benszun u kepocun xax pacmeopumen.

OnpITEl MO O3HAKOMIJIEHHUIO C PACTBOPSIOMIMM NEHCTBHEM He(TEnpoayKTOB, Kak H
HPEABIAY IHH, IUI0X0 BHIHBI C JEMOHCTPALMOHHOTO CTONA, OATOMY HX JIy4Ile BCErO0 CTABHTH B
KauecTBe J1abopaTopHON paboOThI.

a) B IpoOUpPKH ¢ OCH3MHOM, KEPOCHHOM M BOMOW HanuBalT mo 0,5 MJ pacTUTENBHOTO
Macia W B30anTeiBalOT. Maciao pacrBopsieTcss B yriieBogoponax. OTMeYaroT Jy4LIyio
pPacTBOPUMOCTh B OECH3UHE.

6) B HeOosbluKMe CTakaHYMKd Win (papdopoBbie HamIKh ¢ TEMH K€ KHAKOCTIMH
MOMEIIAT KyCOYKM TKaHU C MATHAMH XUpPa M MEepPeMEelIMBAalOT UX CTEKISIHHOM Nanodkod 2-3
muH. [locie BbIChIXaHHs TKaHH, MTOMEIIECHHBIE B OCH3UH M KEPOCHH, OKa3bIBAKOTCS OYUIIECHHBIMH
OT KHUpa.

2. ['openue @vicuiux y2ne6000p0o006.

a) CMauuBalOT MOJIOCKH (PUIBTPOBATLHONW Oymaru B OCH3MHE, KEPOCHHE, Ma3yTe U
MO/UKUTAOT UX. Bermecrsa ropsr cBeTsmuMCs iaMeHeM. Bricinue yrieBoqopoasl IpH rOpeHHr
00pasyT KOMOTb.

6) Ha xenesnbie macturky wind $papPopoBbie KPHILIKA HATHBAKT 110 HECKOJIBKY Karelb
OeH3WHa, KEPOCHHA M CMa304YHOr0 Macjia WM Masyra M nomkurarot. HabmromaroT To ke
seiierre. OOpamanT BHAMaHHME HA JIETKYHI0 BOCIUIAMEHSEMOCTb OCH3MHA M HA CPABHHUTEIBHO
TPYZHYIO 3aropaeMocTb MasyTa.

B) B JKeNe3Hylo Wik GapopoByIO JIOKEUKY MOMENIAlT HeOONbLIOH Ky couek napaduHa
¥ HarpeBalOT €ro B IUIaMEHH ropenku. [lapaduH miaBurcs, a3areMm ropur, o0pasys KOmoTb.

3. Ouucmxa OeH3uHa U KepoCUHa.

BeH3uH U KepoCHH MOCHe 3aBOJACKON MEPErOHKH COIAEPKAT MPUMECH Ha(pTEHOBBIX
KHCIIOT M JPYTUX BEIIECTB, OCJIOXHSIOMMX WX NpUMeHeHHe. HeouMmImeHHBIH KEepOCHH,
HAMpUMEP, TUIOXO MOIHUMAETCS MO (PUTHUIIIO JIaMIIbI, ¢1ab0 ropuT u ObICcTpo OOpasyer Harap.
HeounimenHble MPOAYKTHl MOKHO Y3HATh MO IPA3HOMY BHIY M MaJOHW MPO3PAYHOCTH.

Ouuctky  mpousBOAAT  OObIYHO,  oOpabarbiBasi  HeTENPOMYKThI  ClepBa

KOHLIEHTPUPOBAHHOM KHUCJIOTOM, a3aTEM IIEJIOYbIO.
HanuBaror B OOsblIyiO0 AeNUTENbHYIO BOPOHKY 15-20 MJT HEOYHINEHHOTO KEepPOCHHA H
npubaBsioT 2-3 M KOHLEHTPUPOBAHHOW CEPHOM KUCIOTHL. BOpOHKY 3akpbiBaroT mpoOKoW U
cMmech BeTpsixuBatoT okosio 10 muH. Ilpu 3TOM BOpOHKY Aep»ar mpoOKOW BHU3 M BpeMs OT
BPEMEHH OTKPBbIBAIOT KPaH, 4TOOBI BBIMYCTHTh BBEPX Maphbl JETyuyux BeliecrB. [locie atoro
CMECH JAl0T PacCJIOUTHCS, HA 4TO Takke motpedyercs MunyT 10 miu naxe Ooyblue, U MEIIEHHO
CIYCKAIOT HIXKHHUH CJIOW KHCJIOTO T'yAPOHA.

OcraBuiniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM e CocoOOM BOJOH B TeUEHHE
1-2 mMuH. BonHbIi clOM CIyCKAamOT, a KEPOCHH NPOMBIBAIOT 3— 10-MpOLEHTHEIM pPacTBOPOM
menoun. [locnme caMBaHWs INETOYHOTO CIOS OTMBIBAOT OT KEPOCHHA BOJOM OCTATKU IIENOYH
(npoba denondranenHom).

YOexaaTcs B TOM, YTO OYHIISHHBIA KEPOCHH OKa3bIBaeTCs 00Jiee MPO3pavyHbIM, JIyULIe
rOpPUT U UMEET APYrou 3amax.

Ha nuctku ¢unbprpoBasibHOM OymMard MOMELIAIOT KAl MCXOJHOTO M OUYHUIIEHHOTO
kepocuHa. OUHLIEHHbIH KEPOCHH MCHAPSIETCs MOJHOCThIO, HEOUHLICHHBIH OCTABNISET MOCTe ceOst
MATHO MPUMECEH.

Tema 13. Xumusg u 4ucrora B JoMe

Mbeina. Cocras, cTpoeHue, MOy YSHHUE.

CuHTeTHYECKHE MOIOIIUE CPENCTBA U MOBEPXHOCTHO - AKTHBHBIEC BELIECTBA.

OcuoBubie kommnonentsl CMC: mnoBepxHOCTHO-akTHBHbIE BemecTBa (ITAB);
BCIIOMOTATENbHbIC BEIIECTBA. IIENOYHbIE CONM - KapOOHAT M CHJIMKAT HATPHUs, HEHUTpaJbHbIE
conu - cyaedar u docdar Harpus, KAPOOKCUMETHUIILEITION03a, MOIHBUHUIHAPPOIUIOH,



XMUMHYECKHe orOenuBarenu (MEPCOiH), XUMHUYECKHe OTOenuBaTead (HEPEKHCh BOXOPOAA);
pusuueckue (onTuueckue) orOenuBarenu - (GpayopecUUpyIOMHE COEAMHEHHUSA, aICOPOIHOHHBIE
Kpacutenu (ynbTpaMapuH, WHIUTO, CHHTETHYECKHE OpPraHW4YeCKHe MUTMEHTHI), Ouomo0aBku -
dbepMenHTbI (JUnaspl, TPOTEa3bl U Ap.), OTAYIIKHA, aHTUCTATHKH.

Cpezncra OBITOBOM XHUMHH - XHMHYECKHE CPEACTBA MO YXOAY 3a COOCTBEHHOCTBIO:
ONEKIOW, TMOMeNeHussMH, aBromobusaMu. K cpeactBam OBITOBOM XHMHH OTHOCST
ne3nHQULMPYIOLIHME CPEACTBa, pEenesyieHThl W mp. cpeactBa. CpencrBa ObITOBOM XHMHUH,
NPUMEHSIEMbIE JJIs1 BbIBEICHHS ISITEH.

Ipakmuxka

Onpeoenenue pH - cpeOvl 6 MbLIAX U WAMNAYHAX.

[Ipueomosnenue moLia U3 c6e4KU U CMUPALLHOU COObL.

Buigedenue namen ¢ mxanu. Mvina. Cocmas, cmpoenue, nonyyenue.

Cpagnenie c6olicms Mulid CO CBOUCMBAMU CIMUPATLHBLX NOPOULKOS.

Tema 14. XuMusi 1 KOCMETUYECKHE CPEACTBA

Kocmernueckue moromue cpencrsa. Kpemsr [lenomoromme cpencrsa. OmnonacKkuBareiu
u koHauuuoHepsl. ['enu. CoctaB U CBOMCTBA Kak COBPEMEHHBIX, TAK U CTAPUHHBIX CPEICTB
TMTHEHBI, TPAMOTHBIA BBIOOpP CPEICTB TMIHEHbI, MOJIE3HbIE COBETHI MO YXOAYy 3a KOXKEW,
BOJIOCAMH M MOJOCThIO pra. COCTaB M CBOMCTBA HEKOTOPBIX MPEnapaTroB I'MTHEHHYECKOH,
Je4eOHOW U IeKOPATUBHOM KOCMETHKH, IPAMOTHOE UX HCHOJIb30BaHHE. XUMHYECKHE MPOLECCHI,
Jie’KalIke B OCHOBE YXO0Ja 3@ BOJIOCAMH, UX 3aBUBKH, YKJIAJKH, OKPACKH; MPaBHJIbHBIA yXOJ 3a
BOJIOCAMH, TPaMOTHOE HCIOJb30BaHUE MPEnaparoB Ui OKPacKd M YKJIAJAKH BOJIOC,
OpPHUEHTUPOBAHKE B UX MHOTOOOpA3HH.

Jle3010paHThl ¥ 030HOBBIM IIUT)» MIAHETHL

Jlyimucreie Bemecrsa B napproMeprn, KOCMETHKH, MOIOLIMX CPEACTBAX.

Odupubie macia. Cocras.

Crnoxubie 3¢upsl. Cocras, CTpOSHHUE, MOJTY YEHHE.

Ilpaxmuka

H3yuenue cocmasa 0exopamueHoti KOCMeMUKY NO IMUKEMKAM.

Onpeoenenue pH - cpedvi 6 Mbliax U WAMNYHAX.

H3eneuenue s¢hupnvix macen uz pacmumensvno2o mamepuaia. Ilepeunas mama, enogoe
Maco.

[lonyyenue croxcHvlx 3upo6 U3 OPeAHUYECKUX COeOUHeHUl. Dmuimemanam (3anax
poma). H300ymunsmanam ((hpyxmosuiii 3anax).

Tema 15. Xumus u mnanera 3emis

XUMHUYECKHE dJIeMEeHTbl B Ouocdepe. buoreHHbie M BTOPOCTENEHHBIE XUMHUYECKHE
aJeMeHTbl. Makpo ¥ MHKpoaneMeHThl. [Ipu4yuHBI M NMpU3HAKM HEOOCTAaTKa B OpraHu3Me
4eI0BeKa HEKOTOPBIX JJIEMEHTOB. buoreoxumuueckue HUKIBL L{MKIbI ra3000pa3HbIX BELIECTB.
Ocanounbie mukibl. Kpyrosopor azora B Ouocdepe. Cunepauusi. Kpyrosopor yrimepona B
ouochepe. Kpyrosopor kucnopona B Ouocdepe. Ilpaktuueckass padbora «KauectBeHHOE
ompefesieHue HEKOTOPBIX TSHKEIbIX METAIOB B Boae». ATMocdepa Kak CBETOQUIIBTP.
3acopennocts armocepbl. [IpuurHbl U3MEHEHHUS SIPKOCTH, LBeTa arMocdepbl, MPO3PaAYHOCTH U
BUAMMOCTH aTMochepsl. Jkomormdeckue mpodmempl B armocdepsl. [laprukosbiii 3¢ dexr.
[TaprukoBbie raszpl. BropocTeneHHble KOMMOHEHTHI arMoc(epbl (YIJIEKUCIbIA ra3, MeTaH,
OKCHABI a30Ta, TpomocdepHbiit 030H, xmopdropyriepons). [locnencTBus mnapHUKOBOro
apdexra. O30HOBBIA WHUT U 030HOBas abipa. Llukn o3ona. [IpuyMHBI UCTOHYEHHS 030HOBOTO
mura. Bemectsa — 3arpssuutenu tpomochepsl. Okcumbl cepsl ¥ xjopa. KucmoTHbie HOXKIH.
Xumnsm npoueccoB. Poroxumudeckun cMmor. Ponib OkcHIOB a30Ta, 030HA, YrapHOro rasa,
VIJIEBOAOPOIOB M AbAETHA0B B 00pa3oBaHUK (POTOXHUMHUECKOrO CMOTa.

Ipakmuxka

H3yuenue xucromuocmu ocaoxos

Hcenedosanue 6030yxa Ha colepicanue meepovix npumeceli (6U3yanvHO U npu noMouju
Mmuxpockona). Jlechuyum npecuoii 600t Ha nianeme. 3aepasHenue 600vl. Konyenmpuposanue
MOKCUKAHMOS NO OUOI0UYeCKUM Yenouram. [Ipedersrno donycmumvie KOHYEHMPAyuu 6euecms



6 600e. 0030p 3navenuii IIJ[K no naubonree onacrnviv eewgecmeam. Cmoynvie 600ul. llepsuunas,
BMOPUYHASL U MpPemudHasl 00padOmMKa CMOYHsIX 600. Xumuueckue Cnocoovl YOaneHus
3aepasHenuli  (copoyus, —Heumpanuzayus, KOGZYJIAYus, CMepumu3ayus, SKCMpaKyus,
anekmpoxumuieckue cnocodwr). Cunmemuyeckue NOEEPXHOCMHO-AKMUBHbIE BEUJECMEA KAK
saepsasHumenu 2uopocghepovt. UcmouHuxu OUOKCUHOBO20 3ACPAZHEHUSL 600bL.

Onpedenenue cooepicanus UOHOE 6000pooa 6 6o0e. pH- paxmop 600bl (ucciedo6anus
npo6 6006l C NOMOWBIO OYMANCHBIX UHOUKAMOPOE).

«Onpeoenenue amMmuaka U UOHOE AMMOHUA 6 600ey. IKolouyeckue npobremuvl
aumocgepor.  I[lecmuyuovr.  Hucexmuyuowv:, 2epouyuosvl,  (yHeuyuosvl, poOeHMuUYuObl,
Hemamoyuowl, axkapuyuovl. Komnnexcuas cucmema 3awumoel pacmenuti. Humpamor u
Humpumaoi. Hx enusanue Ha opeanusm yeaosexd.

«Onpedenenue OMHOCUMENbHO20 KOIULECMEA HUMPAIMOE 6 NOUBE ».

«Onpedenenue maxcenvix MemMauloé 6 nouse (UOHOE MeOu OBYXBALEHMHOU, CEUHYA)Y.
DKono2uveckuil  MOHUMOPUHZ.  3a0adu  KOJIOSUHECKO20 MOHUMOpUH2d. Xumuyeckue u
ouonocuveckue memoowvt ananusa. buounouxayus. Dumounouxayus. Xumudeckue memooul
KOHMPOJIAL.

«Oyenka 3aepasHeHus 6030YXa NO COCMOAHUIO X60U COCHbLY. Memoov monumopunea
B030YUIHOT CpeObi.

«Oyenka 3aepaznenls 6030yxa N0 COCMOAHUIO X60U COCHbL Y.

«Onpeoenenue 4ucmomol 6030yxa NO IUMAUHUKAM ».

«CHe2~ UHOUKAMOP YUCMOMbL 6030YXA .

«Onpedenenue 3anvlileHHOCMU 6030YXA Y.

«Oyenka yucmomovl ammocgepHozo 6030yxa Nno GeluduHe a6MompanHCROPMHOL
Hazpysku ». Memoovl MoOHUmMopunea 8030YUIHOU CpeObi.

«Pacmenust— uHOuUKamMopul nio0opooUs nous ».

«Pacmenus - unOuxamopuvl KUCIOMHOCIU NOYE».

«Pacmenus— uHOUKAMOPbL 600HOCO PENHCUMA NOYUE Y.

«OpeanonenmudecKue nokasamenu 600bly.

«Kecmrxocms  600b1y. Memoovr monumopunea 600HOU cpeovl. «Hccnedosanue
8000NPOBOOHOU 600bL Y.

Tema 16. Hayuno- uccnenosarenbckas IpoeKTHas AESTEIbHOCTD

Teopust. [lonsitue mpoekra. TUNbI MPOEKTOB, OCHOBHBIE 3Tallbl BBIMOJHEHHS MPOEKTA.
Kputepuu oueHUBaHUs BBIMOJHEHUS M 3aulUThl NpoekToB. Co3MaHUe MPOEKTa OCYINECTBISETCS
IO CIIEAYIOUINM 3Tamam:

- Omnpenenenvie mpoOIEMBI,

- AxTyanmuzamms TeMm,

- Bribop oObekTa usyyeHus;

- IlocranoBka nenu u 3agay;

- ITloxbop marepuana,

- Bribop MeronoB uccnenoBanus;

- IlpoBenenue sKcnepUMEHTATBHOM PabOTBI;

- Odopmienue paboTsr;

- 3ammra npoekTa, NpeACTaBICHHE PE3yJIbTaTOB.

Ipakmuxka

BrinonHeHne MpPOEKTOB € HMCMONb30BAHMEM KOMITBIOTEPHBIX TEXHOJOTHH. 3ammura
IPOEKTOB.

2.3.®opMbI KOHTPOJIA H ATTECTANHH 00YYA0 I HXCH

Jlns oTChaeKMBaHHS PE3yJIBTATUBHOCTH 00pA30BaTENbHOrO TMpoIecca MO Mporpamme
«X¥MHUsI B )KU3HU YEIOBEKAY HMCIOJB3YIOTCS CISAYIOIINE BUIbI KOHTPOJIS:

- TpeaBapHUTENIbHbIA KOHTPOJIb (MPOBEPKA 3HAHMHM yYaIIMXCS HA HAYATLHOM JTare
ocBoeHus IIporpammer) - BXOAHOE TECTUPOBAHUE;

- TEeKyIIUH KOHTPOJIb (B TEUCHHE BCErO CPOKA PEaTH3aLMK MPOTPAMMBI);



- UTOrOBBIA KOHTPOJIb (3aK/IFOUMTENbHAS MPOBEPKA 3HAHWW, YMEHHH, HABBIKOB IO
uToram peanusaiuu [IporpaMmer).

®opmbI aTTECTALHH

- camocrosTenbHas padora;

- TECTUPOBAHUE,

- TBOpYECKHE OTYETHI,

- yuyacTHe B TBOPUECKUX KOHKYpPCax U MPEeIMETHON ONIMMIHAE 10 XUMUHU;

- Tpe3eHTAalMs U 3aIUTa MPOEKTa.

Texymmuii KOHTpPOJBb:

®opmamu KOHTPOJIA yCBOCHUs yueOHOro marepuana [Iporpammel sSBASIOTCS OTYETHI MO
NpaKTHYeCKUM padoTaM, TBOpYeckHe pabOThl, BBICTYIUICHHS Ha CEMHHapax, CO3JdaHHE
npeseHTauuu mo Teme u T. 1. OOydarouiuecs: BHIMOJHSAOT 3aJaHUs B MHAWBHIYTbHOM TEMIIE,
COTpPyZHHYAs C IEeJAaroroM. BrIMONHEHHE MPOEKTOB CO3MAeT CUTYALMIO, MO3BOJSIOLIYIO
peanu30BaTh TBOPYECKHE CHJIBI, 00SCHEYMTh BBIPAOOTKY JIMUHOCTHOTO 3HAHHUS, COOCTBEHHOTO
MHEHHS, CBOETO CTWJIA JEATeIbHOCTH. BKiItoueHHe O00ydYaromMXcs B PEATbHYI TBOPYECKYIO
NEATENbHOCTh, MPHUBJICKAIOIYID HOBHU3HOM M HEOOBIYHOCTBIO SIBJISETCS CTUMYJIOM pa3BHTHS
M03HABATEIbHOTO MHTepeca. ONHOBPEMEHHO Pa3BUBAIOTCS CIOCOOHOCTH BBIABIATH MPOOIEMBI U
paspeluarb BO3HHUKAKOIIUE TPOTHBOPEUHSI.

[To oxkOHYaHMH KaXJOW TEeMbl MPOBOJHUTCS HTOTOBOE 3aHATHE B BUAE TEMaTHYECKOTO
TECTUPOBAHHS.

Brorosas arrecTamus npeayCcMaTpPUBACT BbIMOJHEHHE HHAXBHIY ATBHOTO MPOEKTA.

3.0pranu3annonHo-neaarornyeckue ycsopus peannsanuu Ilporpammbi.

1.1. Yuebno-meroxnueckoe obecneuenne Ilporpammer

Meroauka oOyueHusi MO mTporpaMme «XdUMHUS B OBITY» COCTOHUT M3 COYETAHHS
JIGKIIMOHHOTO ~ M3JIOKEHHS]  TEOPETHYECKOro  Marepuajga C HanSiAHBIM - TTOKa30M
WUTIOCTPUPYIOIIEr0 Marepuaia W NPUEMOB pelleHus mpakTudeckux 3anad. OOyuarormmecs
3aKPEIUISIOT MOy YeHHbIE 3HAHUS MyTEM CaMOCTOSTEIbHOTO BBIMOJHEHHS MPAaKTHUECKHX PadoT.
Jlist pa3BUTHs TBOPUYECKOTO XUMHUYECKOTO MBIIIIEHUS M HABBIKOB aHATUTHUYECKON JESITENbHOCTH
Henaror mMpOBOAMT CEMUHAPHI, 3aHATHS MO MPE3EHTAIMH TBOPYECKHX M MPAKTHYeCKUX pador,
MO3TOBBIE MITYPMbI, HHTEJUIEKTYaJIbHbIE UTPHI.

1.2. MarepuanbHo-Texnn4eckoe odecneyenune IIporpammsi

OpraHu3alMOHHBIE YCIOBHUS, MO3BOJISAIONINE PEANM30BATh COASPIKAHUE TOTOIHUTEIBHOM
o0Opa3oBarenbHOM MporpaMmMbl « XUMHUs B OBITY» MPEANONaraT HATHYHE:

- MOMELICHHS, YKOMIUIEKTOBAHHOTO CTAHAAPTHBIM Y4eOHBIM 000OpYyIOBaHHEM U MeOebio
(mocka, mapTel, CTybs, mKabl, 3TEKTPooOECIeYeH e, BBITSUKHOW KA}, paKOBUHA C XOJOTHOM
BOJOMPOBOIHON BOJOM).

- HEOOXOJMMBIX IS OKCIEPUMEHTOB 000PYI0BAHHS M PEAKTHUBOB.

- MyJIbTUMEAMMHOTO 000pyaoBaHus (KOMIBIOTEp, HOYTOYK, MpPOEKTOp, (idIu- KapThl,
9KpaH, CPEACTBA TEIEKOMMYHHKALMHK (JIOKATbHbBIC [IKOJbHbIE CETH, BHIXOA B MHTEPHET).

Hunakrudeckoe obecrnedeHne MPeanoNaraeT HaTMYMe TEKCTOB Pa3HOYPOBHEBBIX 3aJaHHUM,
TEMATHYECKUX TECTOB MO KAXKIOMY pPa3Jeny TeMbl, HHCTPYKLUHUH Ui BBIMOJHEHUS MPAKTHYSCKUX
pabot, Tabnuubl xumudeckux 3jemeHToB J M. MenzaeneeBa, TaOnuibl pPacTBOPUMOCTH
OCHOBAHWH, KUCIIOT, COJICH.

1.3. Kaaposoe o6ecneuenne Ilporpammsl.
Ilenaror, peanusyromui IIporpaMmy mfof’keH HMeEThb BBICIIEE HJIM CpElIHEe
npodeccuoHalibHOE 00pa3oBaHHWE B COOTBETCTBYIOIIEM HANpPaBlICHHMH W JIaDOPaHT,
o0ecrevnBaKOINK €€ MPaKTHIECKYIO YacTh.
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