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1. IlosicHuTeIbLHAS 3aMMHCKA

Hanpasnennocts IIporpamMmbl- — ecTecTBEeHHOHay4Has. YpoOBeHb ocBoeHus [Iporpammbr —

0a30BBIit

1.1. AKTyaJIbHOCTH U 0COOEHHOCTH MPOrPaMMBbI
1.2.

Cuctema oOmiero oOpa3oBaHUsI HE BCET/Ia MOXET O0ECIEYHTh OOYYarOMIUXCS TaKUM
YpOBHEM 00pa3zoBaHMsl, KOTOPBI OyJeT JOCTaTOYeH Ui pealn3aldd WX CIOCOOHOCTEH B
BbIOpaHHON cdepe aearenbHOCcTU. [Iporpamma BHEYpOUHOM NeATENBHOCTH «XHUMHUS B OBITY»
(manee — IIporpamma) HampaBjeHa Ha pa3BUTHE U HOPMUPOBAHKE Y 00YUAIOIIUXCS LIEIOCTHOTO
NpEeICTaBICHNUS 00 OKPYKAIOMIMX BEIIECTBaX HAa OCHOBE MOJYYCHHBIX XMMHUYECKHX 3HaHUH. B
xoze peanmuzanuu [Iporpammbl, oOydarommecsi COBEPIICHCTBYIOT CBOM YMEHHUSI M HAaBBIKH B
pELICHUH MPAKTUYECKHUX 3a/1a4, YTO CIIOCOOCTBYET PAa3BUTHIO y HUX JIOI'MYECKOI0, HHKEHEPHO-
TEXHUYECKOI0 M HKOJOTMYECKOro MbllieHus. Ha npumepe Xumuu, yyamuecs HOJIYy4aroT
NpEJICTaBICHUsT O  METOAAX  IO3HAHMS, XapaKTEepHbIX JUISI  €CTECTBEHHBIX  HayK
(3kcmiepuMeHTanbHOM W TeopetnuyeckoMm) [Ipenycmorpennas I[Iporpammoit  peanu3sarms
MEXITPEIMETHBIX CBSI3€H TMO3BOJIUT OOYYAIOLIMMCS OCYIIECTBUTh MHTETPALUI0 HMEIOIUXCS
OpEJCTaBICHUH B LEJIOCTHYIO KapTUHY MHUpa, a TMpakTHYECKUE 3aHATHA W IPOEKTHas
JeSITEIbHOCTh COBEpPUIEHCTBOBATh YMEHHUSI M HABbIKM, HEOOXOJUMBbIE Ul TPOBEACHUS
UCCJIEIOBaHMs, COMOCTaBI€HMUsI (PAKTOB, aHaJIM3a IMOJYUYEHHBIX pE3YylbTaToOB, padOThl ¢
npubopaMu U peakTHBaMM. BiageHue 3HaHUSAMHM O XMMHUYECKUX BEIIECTBaX MOTYT 00eCleuYnuTh
IpPaMOTHOE OTHOIIEHHE K MPHPOJIe U K COOCTBEHHOMY 3J0pOBBIO 0O€3 HaHEeceHus yuepoa.
[ToaToMy 3HaHME BO3MOXHBIX MOCIEACTBUA BO3JEUCTBUS PAa3IMYHOTO pOJa XUMHYECKHX
COEJIMHEHUI Ha OpraHU3M YeJOBeKa CTAHOBUTCSA HEOOXOIMMBIM HE TOJIBKO JJIsl BpaueH, HO U s
KaX/IOT0 4YeJOBeKa. 3HaHMA, IOJIyyaeMble B IIKOJIE 10 XHUMHMH, BO3MOXXKHO M HEOOXOJIUMO
IrPaMOTHO MIPUMEHSTH U B IOBCEAHEBHOM kMU3HU. [103HaBas 0CHOBOMOIArarOIMe 3aKOHbl XUMUH,
oOydaromiuecs: 3HaKOMSITCSI C COCTaBOM M CBOMCTBAaMH Pa3IUYHbIX XMMHUYECKHUX BEIECTB, Kak
€CTECTBEHHBIM 00pa30M MPUCYTCTBYIOIINE B YEIOBEUECKOM OpraHU3ME, TaK U MIPHU HE3aBUCUMOM
BHEIIHEM Bo3JeicTBUM. [IIKOIBHUKYN Y3HAIOT, KAK UMEHHO 3TH BEUIECTBA BIMSIOT HA IPOLECCHI
JKU3HEJEATEIIBHOCTH OpraHu3Ma M Ha caMy >XH3Hb Ye€JOBEKa - YTO IIOJE3HO M B KaKuX

KOJIMYCCTBAX, a4 UYTO MOXKCET OKA3bIBATh OTPULATCIIEHOC BIIMAHUC.



[Iporpamma «Xumus B OBITY>» 3HAKOMHT 00YYAIOIINUXCS C KOMIUIEKCHBIMH MTPOOJIeMaMu 1
3aja4yaMu, TPEOYIOIMMH CHHTE3a 3HAHUH 1O psiny npeameroB ((pusnka, OHOIOTHS, SKOJIOTHS,
reorpadusi, UCTOpHs). DKOJOTHUCCKHUE 3a/Ja4yM. aHAIM3 M3MCHEHHH B OKPY)KAIOILICH cpene |
OpraHM3als CBOETO BIUSHUS HA CUTYyaluio, popMupoBaHuEe O€peKHOTO OTHOIICHHUS K IPUPOJIE.
Ouznyeckue 3a7au: U3ydeHue (U3NYECKUX CBOMCTB BEIIECTB, (PU3NYECKUE METOMAbI aHATU3a
BeliecTBa. VcTopuueckue 3aJayd: HMCTOPHUYECKUE CBEIEHHS O BIMSHUM XUMHH Ha >KU3Hb
yenoBeka. buonornueckue 3agaun: n3ydeHUe XUMHUUECKOT0 COCTaBa OOBEKTOB KUBOUM MPUPOJIBI.
Undopmaruka - nmouck uHdopmauuu B MHTepHeTe, co3manue U odopMIICHHE Mpe3eHTALNIA,
paboTa B TEKCTOBBIX U TaOJUYHBIX PEIaKTOpaXx.

Copnepxxanmne IIporpamMmbpl 3HAKOMHUT OOYYAIOUIMXCS C XapaKTEPUCTHKOW BEILECTB,
OKpY’KaIOIIMX HAc B OBITY. BOJA, TOBAPEHHAS COJIb, MUIIEBAsi COJA, C BEIIECTBAMH, U3 KOTOPBIX
cAenaHbl MOCyJa, CIWYKM, KapaHjaamd, Oymara, CTpOUTEIbHbIE MaTepuaibl, aBTOMOOWIIbHAs
TEXHHKa, JJeKapcTBa u T. 1. Takue Tembl Kak: «Bona», «[loBapeHHas conb», «Cnnuku», «bymara»
JTAIOT BO3MOKHOCTB aKTyaIH3alliy KOJOTHYECKUX 3HAHUIA 00yUJaromuxcsi.

[IpakTrdeckue 3aHATHS CTOCOOCTBYIOT (POPMHUPOBAHUIO CIIEIIHATBHBIX YMEHHUI U HABBIKOB
paboThl ¢ BemecTBaMu U 00opyaoBaHueM. [IpoekTHbIe pabOThl, TEMAaTHKA KOTOPBIX MPUBOIUTCS
B [Iporpamme, mo3BosAT chOopMUPOBATH Y OO YyUAIOIIUXCS YMEHHE CAMOCTOSITENILHO MPUOOPETATh
U TIPUMEHSATH 3HAHMS, a TAK)KE Pa3BUBAIOT X TBOPUYECKHE CITOCOOHOCTH

AxrtyanpHOCTh IIporpamMmbr 0OyciioBiieHa TeM, 4TO B y4eOHOM IIJIaHE IO TPEAMETY
«XuMUS» OTBEJEHO Bcero 2 yaca B Hexemo B 8 u 9 Kkiaccax, yTo JaeT BO3MOXKHOCTb
chopMupoBaTh y o0ydaromuxcsi 6a30BbIe 3HaHUS 10 IpeaMeTy. B Toxxe Bpemst Bozpact 14-15 ner
SIBIISIETCSI BOKHBIM JIJISI TPO(EeCCHOHAIBHOTO CaMOOTIpeieieHnsT 00yJatonuxcsi. Bo3aMoxHO, 4TO
IIPOCHYBILUKCSA HHTEPEC K XMMHUH MOXKET BIUATH Ha BbIOOp Oyayiie npodeccun.

1.2. Ilenaroruyeckas uesaecoodpasnocts Ilporpammel

Ilenarornueckas nenecoodbpazHocts IIporpaMMel 3akirodyaercs B TOM, YTO B Ipolecce
O0yUYeHHSI CO3JA0TCS YCJIOBHS K (DOPMUPOBAHHIO Y OOYUYAIOMIMXCS IETOCTHOW KapTHHBI MHpA,
BOCIIUTAHHUIO JIFOJIEH TBOPYECKMX W KOHCTPYKTUBHO MBICISIIIMX, TOTOBBIX K PEHICHUIO
HECTaHAAPTHBIX JKM3HEHHBIX 3amay. Ha 3amstusx no Ilporpamme ¢opmupyroTcs yMeHHS
Oe3omacHoro oOpaimieHus ¢ BELIeCTBaMH, HCIOJb3yeMbIMH B IIOBCEIHEBHON KH3HH,
3aKJIa/IbIBAIOTCS HOPMBI 3/I0POBOTO 00pa3a jKM3HU. 3HAKOMCTBO OOYYArOMIUXCS ¢ XUMHYECKUMH
BEIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYXAIOIIUH MHp, TO3BOJISET PACKPBITH BaKHEUIIIHE
B3aMMOCBSI3H YEJIOBEKA U PA3JIMYHBIX BEIIECTB B CpeJie ero OOUTaHHUS.

1.3. OrimmuyurtensHbie ocodennocTu IporpaMmmel.

[IporpaMMa nMeeT MNPHUKIAJHYIO HANpPaBIEHHOCTb M CIY>KUT JUIsl yIOBJIETBOPECHUS

MHAMBUIYAJIbHOTO MHTEpeca O0y4yaroluXxcs K U3yUYeHUI0 M NMPUMEHEHUIO 3HAHUM M0 XMUMHUH B
4



noBceHeBHOM xn3HU. B [Iporpamme craBuTCs 3a1a4a HEOOXOAUMOCTH 00€CIIEYUTh XMMUYECKYIO
IPaMOTHOCTH B HAIIPABJICHUU COXPAHEHUS 3/I0POBbs, KaK 3aJ0ra YCHEITHOCTH YEJIOBEKa B )KU3HH;
JlaeTCsl TOHSATHE O JIGKAPCTBEHHBIX BEIIECTBAX M MEXaHM3MaxX MX JCHCTBHS Ha OpPraHHU3M
yenoseka. Copnepxanue Ilporpammbl ompenensercss ¢ Y4eTOM BO3PAaCTHBIX OCOOEHHOCTEH
00yyaroIuXcsl 1 UX UHTEPECOB B 00JIACTU MO3HAHUSA MHUPA, K cCaMOMy cele, KU3HHU B LIEJIOM, a
TaKXKe C y4ETOM IICHXOJIOTO-TIEAArOTHUECKUX 3aKOHOMEepHOCTeH o0yueHHs U (HOpMUpPOBAHHS
€CTECTBEHHOHAYYHbIX 3HAHMM W BHJOB IO3HABATENBHOHN JesTenpbHOCTH. Ocoboe BHUMaHHE
ynensercss pOpMUPOBAHUIO IKOJIOTMUECKUX 3HAHUH 00y4JaromuXCsl.

1.4. llean u 3apauu [Iporpammel

Hess: GopmupoBanue y 0Oy4arOUIUXCs TITyOOKOTO M yCTOWYMBOTO MHTEpECa K MHPY
BEIIECTB ¥ XMMUYECKHUX MPEBpAIEHUH, TPHOOPETEHHE HEOOXOIUMBIX MPAKTUICCKUX YMEHUN H
HaBBIKOB MPOBEJICHHSI SKCIIEPUMEHTOB.

3agauu:

Obyuarowue:

- pacmMpeHne Kpyro3opa 00y4aronuxcs; - MOBBIIICHNE UX HHTEpPEca K XUMHUH U Pa3BUTHE
BHYTPEHHEH MOTHBAlMK y4eHMs 4epe3 (HOopMHpOBaHUE MPEACTABICHUN O COCTaBE U CBOWCTBAaX
XMMHMYECKHX BEIIECTB M MAaTEepHaJIOB, OKPY)KAIOLIMX YEJIOBEKa B IIOBCEAHEBHOM JKU3HU H
MEIUIHE;

- pacuIMpeHue U yriayOJieHue 3HaHU 00yUJaloIMXCs O PO XUMHUYECKUX DJIEMEHTOB U MX
COEJMHEHUI B XU3HEIEATENBHOCTH OpPraHM3Ma, O BAKHEHIIMX XMUMHUYECKHX MPEBPALICHUSX,
JeKalluX B OCHOBE MeTaboJIn3Ma, O MPUMEHEHUH B MEIUIMHE HEKOTOPHIX HEOPTaHUYECKUX U
OpPraHUYECKHX BEIECTB;

- pacmMpeHne M yriayOJieHHe 3HaHU OOydYaIONIMXCs 10 OBJIAJCHHIO OCHOBAMH METO/IOB
MO3HAHUS, XapaKTepPHBIX Ul €CTECTBEHHBIX HayK (HaOJIOJCHWE, CpaBHEHHE, JKCICPHMEHT,
U3MEpEHHUE);

- TIOJITOTOBKA 00YYaroImuXcsl, OPHEHTUPOBAHHBIX Ha XUMUYECKUH Mpoduip o0ydeHus, K
YCBOSHHIO MaTepraa MOBBIIIEHHOTO YPOBHS CIIOKHOCTH 110 XUMUH.

Paszsusarowue:

- popMHpOBaHUE CHIEIIMATBHBIX YMEHUI 1 HABBIKOB PA0OTHI C XUMUYECKHMH BEIIECTBAMU
U MaTepuaiaM B ObITY W UCTIOIH30BaHUS TIOJTYYCHHBIX 3HAHUH HA MIPAKTHKE,

- Ppa3BUTHE TBOPYECKUX CIIOCOOHOCTEH M YMEHHMM y4alMxcs CaMOCTOSATEIbHO
npuoOpeTaTh U MPUMEHATh 3HAHUS HA MIPAKTHKE.

Bocnumamenvhuie:

- BOCIIUTaHHUE SKOJIOTMYECKON I'PaMOTHOCTH M XMMUYECKOH KyJIBTYphI IPH OOpALEHUN C

BEIIECTBAMHU,



- BOCIIUTaHHE SMOI[MOHAJILHO- IIEHHOCTHOTO OTHOLIEHHSI K OKPY’KaIOIEMy MUPY;

- OpUEHTaLUs Ha BEIOOP XUMHUKO-OHOIOTHYECKOTO TPOQHIIS.

1.5. Aapecar Ilporpammsl

ITporpamma aktyanabpHa 11 oOyqaromuxcs 8, 9 kimaccos (14-15 ner).

Ha o6yuenue no [Iporpamme npuHuMaroTcs BCe Kealolue, UMerole 0a30Bble 3HaHUS
10 XMMHUHU ¥ HE UMEIOIIE TPOTHUBOMOKA3aHUA MO 3/I0POBBIO.

1.6. ®opmbl M pesKUM 3aHATHI.

®opmbl OpraHu3aui y4eOHOTO 3aHATHUS:

- ICKIIMOHHO-CEMUHAPCKOE 3aHSTHE;

- IPaKTUYECKOE 3aHSITHE,

- becena;

- KOH(epeHIus,

- urpa.

®opMbI OpraHu3anuu 00pa3oBaTEIHLHOTO TpoIecca;

- TPYIIIOBasi, MHAWBHUyaTbHAS.

Copepxanne [Iporpammbl  mpenmonaraer pa3HOOOpa3HbIE BUIBI  JESATEIBHOCTH
oOydaromuxcs: O0ecelbl, AUCKYCCUH, MPAKTUYECKUE U J1abopaTopHbie paboThl, CAMOCTOATEIbHBIC
NPOEKTHBIE PabOTHl C HCIIOIB30BAHMEM DA3JIUYHBIX HCTOUYHUKOB HMH(popMarmu. ['pynmosas
(becema sBpHCTHYECKas, 3allUTa MPOCKTOB, Ja0OPATOPHOE 3aHATHE, JICKIHUS, OJMMITHAJA,
OTKPBITOE 3aHSATHE, TMPAKTUYECKOEe 3aHATHE, Ipe3eHTalus, CceMuHap). HHauBUayanbHas
(HaOmozieHne, O0TpabOTKa HABBIKOB PEIICHUS MPAKTHYECKUX 3371ad). JIeKIMOHHO-ceMUHapCKas
¢dopma rpoBeieHNsT y4eOHBIX 3aHATHIA O3BOJISET PACHIUPUTD U YIIIYOUTh 3HAHUS O XUMHUECKUX
BEIIECTBAX, MPHUMEHSIEMBIX B OBITY, CTPOUTEILCTBE, MEAUIUHE U T.1. CEeMHHAPHI CIOCOOCTBYIOT
MOBBIIIIEHUIO YPOBHS CAMOCTOSITEIbHOCTH 00YJarolMXCcsl B YCBOGHUU MaTepHaia U Ipu paboTe ¢
JIOTIOJTHUTEIBHBIMI  MCTOUYHUKAaMU uHpopMmanuu. IIpakThdeckue 3aHATHS CIIOCOOCTBYIOT
(OPMHUPOBAHUIO CTEIUANTBHBIX YMEHHH M HABBIKOB Pa0OTHI C XMMHYECKUMH BEIIECTBAMH M
obopynoBanneM. Co3maHue MPOEKTHBIX padOT MO OTHENBHBIM TeMaM [IporpaMmbl MO3BOJISIOT
pa3BUTh TBOPYECKHE CHOCOOHOCTH, C(HOPMHUPOBATH Yy OOYUAIOIIMXCS YMEHHS CaMOCTOSTEIBHO
npuoOperaTh 3HaHMs. VHTerpauums: mporpamma yriayOjseT 3HaHHS 1O OHMOJIOTHH, XUMUH,
OKOJIOTHH, MEIUIIUHBI, TICHXOJIOTUU. VITOTOM yCBOSHHS MPOTPaMMBI SIBIISIETCS 3aIlUTa MPOCKTA.
Pexxum 3anstuii: 1 pa3 B Hemento mo 1 gacy.

1.7. Cpok peanu3auuu [Iporpammsl.

Cpok peanmuzanuu mporpaMMmbl - 2 roja. OOmee KOJIMYECTBO Y4YEOHBIX YacOB,
3aIIaHUPOBAHHBIX HA BECh MepHo]] 00ydeHHs: 68 Jacos.

1.8. Ilnanupyembie pe3yJibTaThbl 0cBoeHus [IporpamMmel.



O0pazoBarenbHbIE Pe3yIbTaTHI

[Tocne 3aBepmienus o0yuenus no IIporpamme oOydaromuecst OyayT 3HATh:

- COCTaB, CBOICTBa, 00JAacTH NPHUMEHEHUs HauOoJjee PAaCHPOCTPAHEHHBIX BEIIECTB U
MaTepualioB M yMEThb IPHMEHATh HMX [0 Ha3HAYEHWIO, COOronas mpaBmia Oe30MacHOro
oOpalleHus ¢ HUMH;

- POJIb XUMHUYCCKHX 3JICMCHTOB U UX COGI[I/IHGHI/If/’I B XKHU3HCACATCIIbHOCTH OpFaHI/ISMa;

- BKHEHIIINE XUMUYECKHE MTPEBPAILICHUS, JIEXKAIIE B OCHOBE METa00JIM3Ma; - HEKOTOpBIE
HEOPraHNYECKUE U OPraHNYeCKUe BEIECTBA, IPUMEHIEMbIE B MEAHLIHE.

[Tocne 3aBepmienus o0y4enus no [Iporpamme oOy4aronuecs: OyayT yMeETh:

- COCTaBJISTh CXEMbl OCHOBHBIX KPYIOBOPOTOB OHOI€HHBIX 3JIEMEHTOB B IPUPOJE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHUU PUPOIHOTO PAaBHOBECHS, aHATM3UPOBATH IPUIHHEI
¥ TIOCJICICTBUS €T0 HAPYIICHHS;

- TPOBOJIUTH XUMHYECKHH OKCIIEPHUMEHT 10 OOHAPYKECHHIO KaTHOHOB M AHHOHOB B
pacTBopax;

-co0moaaTh npaBuia 6€30MacHOCTH MPU OOPAIEHNH C JIEKapCTBEHHBIMU BEIIECTBAMU U
cpeacTBaMy OBITOBOI XHMUH;

-COCTaBIISITh OTYET O MPOJICITAHHOM IKCIIEPUMEHTE;

-IIPpUMCHATH BEIICCTBA 110 Ha3HAYCHUIO,

-p€liaTh 3aa4un pa3J'[H‘-IH01>i CTCIICHU CJIOKHOCTHU. KaK TUIIOBBIC, TAK U KOMIIJICKCHBIC,

-pa3BUBaTh COOCTBEHHYIO MHHMIIMATUBY M TO3HABATENIbHYIO aKTHBHOCTh MPH PELICHUU
pa3JINYHBIX BONPOCOB U MPOOIEM B XUMUHU.

JInst MOHHMTOpPHHTa pe3yiIbTaTHBHOCTH 00pa3oBaTeslbHOrO mpomecca mo IIporpamme
«XHUMHUSI B OBITY» UCHIOJIb3YIOTCS CIEIYIOLINE BUIbI KOHTPOJIS:

* Mpe/ABapUTENbHBI KOHTPOJb (MpOBEpKa 3HAHWI ydYallMXCs HA HAYAIbHOM OJTare
ocBoeHus1 [IporpaMMbr) — BXOJJHOE TECTHPOBAHHUE;

* TEKYIIMH KOHTPOJIb (B T€UEHHE BCEro cpoka peanusaiuu [Iporpammebi);

* UTOTOBBIN KOHTPOJIb (3aKITFOUUTEIbHAS TIPOBEPKA 3HAHHUN, YMEHHU, HABBIKOB 10 UTOT'aM

peanmmzaruu [Iporpammer).



2. Copnep:xanue IIporpammsi

2.1. YueOHblii (TeMaTHYECKH ) IJIaH

Ne | Ha3zBanue pa3nena KonnyecTBo 4yacos ®opma arrecrauu/
n/u Bcero | Teopus | [IpakTuka | KOHTPOJIs
8 kiacc
1.1.BBogHOE 3aHsTHE 2 1 1 TECTUPOBAHUE
1 Hcropus 4 2 2 TECTUPOBAHUE
B3aMMOOTHOILICHH
YeJI0BeKa U MPUPOIBI
2 CaoiicTBa BEIIECTB 4 2 2 TecTupoBaHue/ OTYET 110
MPaKTHYECKON padoTte
3 [Touemy u kak mporekaroT | 4 2 2 TecTHpoBaHue/ OTYET 110
XUMHYECKHE PEaKIIUU NPaKTUYECKO paboTe
4 Bona 4 2 2 TecTHpoBaHue/ OTYET 110
NPaKTUYECKOH paboTe
5 UucTeie BenecTBa v cMecu B | 4 2 2 TecTupoBaHue/ OTYET I10
YKU3HH YeJIOBEKa MpaKkTUYeCKon padbore
6 [ToBapenHas conb u caxap | 4 2 2 TecTUpoBaHue/ OTYET IO
NPaKTUYECKOH paboTe
7 XHUMHUS U 4 2 2 TecTupoBaHue/ OTYET I10
IIPaKTHYECKON paboTe
8 Cnnukn 4 2 2 TecTUpoBaHue/ OTYET 10
MIPaKTHYECKON paboTe
Hroro 3a 8 knacc 34 17 17
9 kracc
BBoaHoe 3ansaTne 2 1 1 TECTUPOBAHUE
9 bymara 4 2 2 TeCTUpOBaHue/ OTYET 10
MPaKTUYECKOH paboTe
10 | XuMHs U CTPOUTENBCTBO 4 2 2 TecTUpoBaHue/ OTYET 10
MpaKTUYECKOn padboTe




11 | Xumus u MeIuLHA 4 2 2 TecTupoBaHue/ OTYET II0

MPaKTUYECKOH paboTe

12 | XuMus ¥ TpaHCIIOPT 4 2 2 TecTHpoBaHue/ OTYET 110

MPaKTHYECKON paboTte

13 | Xumust 1 9UCTOTA B IOME 4 2 2 TecTupoBaHue/ OTYET 110

NPaKTUYECKOH paboTe

14 | Xumust u KocMmetmueckue | 4 2 2 TecTHpoBaHue/ OTYET 110
cpeacTBa NPaKTUYECKOH paboTe
15 | Xumus u manera 3emiis 4 2 2 TecTupoBaHue/ OTYET 110

MPaKTHYECKON padoTte

16 | Hayuno- 4 2 2 TecTUpoBaHue/ OTYET 10
HCCIIEIOBATEIBCKAS NPaKTUYECKOH paboTe

MIPOEKTHAS JEeSITeIHHOCTD
Uroro 3a 9 xnacc 34 17 17
Bcero 3a kypc 68 34 34

Coaep:xanue IIporpammsl

Beenenne O0mue npasuiia padoTel B XMMHYECKOH J1abopaTopum.

TexHuka 0e30mMacHOCTH NpU paboTe B XMUMHUEcKOH jaboparopuu. OxazaHue NepBOM
nmomMouM npHu HECYACTHBIX ClIydadx. HpaBI/ma pa60Tr,1 C KHCJIOTaMHM, 0OICJIO0YaMHu, JICTYYUMU
BemlecTBaMHu. HarpeBarenbHble MpuUOOpbI M IpaBuia paboThl ¢ HUMHU. XHMMHUYECKas IMOCyAa
o0riero Ha3HaueHHs. MBIThe U CyIIKa XUMUYECKOH mocyabl. Pojib XUMHUM B )KU3HU Ye€IOBEKa U
pa3zButuu 4enoBedecTBa. O030p BaXKHEHWIINX KIIACCOB COEIMHEHUH, MCIIOJIb3YyEMbIX YEIOBEKOM.
X¥UMHS -TBOPEHHE NPUPOABI U PyK YeEIOBEKAa. XHMMHS BOKPYrI Hac. XMMHUYECKHE BEUIECTBA B
MOBCEHEBHON >kM3HM uyenoBeka. [Ipaktuka: Ilpuembl oOpamieHuss ¢ HarpeBaTeJbHBIMU
npubopamu (CIUPTOBKA, IJIMTKA, BOASHAS OaHs) U XUMHUYECKOH MOCYIOW OOIIEro Ha3HAYCHUSI.
CocraBnenue TaONMI, OTPaXAOIUX KIACCU(UKALUIO BEIIECTB, H3TOTOBJIEHUE OSTHUKETOK

HEOPTaHNYCCKUX BCIICCTB, COCTABJIICHHUEC CITMCKA PEAKTUBOB, HCCOBMCCTHUMBIX IJId XpaHCHMUA.

Tema 1. UcTopusi B3aMMOOTHOIIEHU I YeJI0BEKa H MPUPO/IbI

Wcrounnku sHeprun (McdepriaeMble M HEUcCUepIiaeMbie). «IKOJOTHUSCKHHA PIOK3aK».
Heo0xoauMocTh GepeKHOT0 OTHOLICHHUS K OKpYXKarolei cpeze. YernoBek U MpUpoia B JaIEKOM
IIPOLJIOM: IIPUCBAaMBAIOLIEE XO35AUCTBO. [IpeBHUE ntonu. BrusHue NpUPOIHBIX YCIOBUN Ha

paccesieHUE U 3aHATHS IpeBHUX Jroei. OCHOBHBIC 3aHATHS APEBHUX JIIOJICH: COOMPATEIHCTBO U
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oxorta. [IpucBaunBaromniee xo3sUcTBO. JIOKaIbHBIA XapakTep BIMSHUS ACATEIbHOCTH IPEBHUX
cobupaTeneii U OXOTHUKOB Ha mpupofdy. llepexon dermoBeka K MPOM3BOIAIIEMY XO3SIHCTBY.
[TpousBoasmiee xo3s1cTBO. BO3HMKHOBEHME 3eMilelieliUsl U CKOTOBOJCTBA. Bo3neicTBue Ha
OpUPOAY JPEBHUX 3EMJEACNBLEB M  CKOTOBOAOB. CTHUXMIHOE HNPUPOIONOIb30BAHUE.
OnycrteinuBanue. ['nbens nuBuausanuii. OT KoJIeCHUIBI A0 camosnera. M3Menenue xapakrepa
NPUPOAONOIB30BAHUS B MPOLIECCE PA3BUTUS YEJIOBEYECKOro obmiecTBa YesnoBek W mpupoia B
HacrosimeM. [IpsMoe M KOCBEHHOE BO3ACHCTBUE XO3SMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA Ha
npupony. Uuatponykuus. Hencuepnaemple n ucueprnaeMmble UCTOUYHUKU dHepruu. VMcrounuku
sHeprum (uUcuepraeMble M HeUcuepraeMbie). «IKOJIOTHYECKUI prok3ak». Heo0xoauMocTh
OEpEeKHOTO OTHOWICHUSI K OKpYXKamoIiel cpeae. AJbTEpPHATUBHBIE WCTOYHUKH SHEPTHH.
[TpunuBHBIE AJIEKTpOCTaHLUMU. ODHeprus BeTpa. [eorepmasibHas s3Heprus. buosHepreruka.
[IpakTuueckue 3amanuss Mopenupyem BeTpsiHOM nBurarenb. CTpOUM «po3y BETPOB» CBOEH
MecTtHOCTH. [IpeBpamieHue pasHbIX BUJOB 3HEpPruM Jpyr B Jpyra. Harpeaem mno-pasHomy

(mepeaya TEIIOBOM YHEPTHH U3JTYUYCHUEM, TEILUIOMPOBOHOCTHIO, KOHBEKIIHEH).

Tema 2. CBoiicTBa BeIIECTB.

Xumuyeckue U (pusnveckre cBoicTBa BemecTB. YncTele BeniecTBa U cMecu. OCHOBHBIE
npueMbl paboOThl C TBEPIAbIMH, XKMJIKMMHU U ra3o00pa3sHbIMHM BeulecTBamu. JlaGopaTopHsbie
crocoObl OTy4YeHHUs] HeopraHuyeckux BeecTs. [Iponecc pacTBopenus BemecTs. PacTBopsl 1 ux
IIPUTOTOBJICHUE.

IIpaktndyeckn 3ananus: IlomydeHue yriIeKHCIOro rasa, KHCIOpoAa B J1aO0OpaTOPHH.

[Tomyuenue cynbdara menu u3 Mmeau, cepedpa U3 HUTpaTa cepedpa u T.1.

Tema 3. IloyeMy U KaK NPOTEKAIOT XMMHYECKHE PEAKLHH.

MHoroo6pa3ue 1 3aKOHOMEPHOCTH NMPOTEeKaHUsI XuMudeckux peaxuuil. Kinaccudukanus
XMMHUYECKHUX peaKlUii. 3aKOHOMEPHOCTHU MPOTEKaHU XMMUYECKHUX peaklinid. BHelIHne npu3Haku
IIPOTEKAaHUsl XHMUYECKUX PEAKIUM. XUMHUYECKHE YypaBHEHHUSA. 3aKOH COXPAHEHMsI MaccChl
BEIECTBA. XMMHUECKHE PEAKIIUN B KUBBIX OPTAHU3MAX.

[IpakTnueckue 3ananust COCTaBIIEHWE YpaBHEHUHM pEAaKUUi NO LENOYKE MPEBPAIECHUN.
OmnpITh «3Mest U3 caxapHOU NyJIpbI», «B3anMozeiicTBre METANIOB C COSTHOM KMCIIOTON», «3Mes

M3 I'IIOKOHATa KaJbIIUs» HpOBCI[CHI/Ie KauCCTBCHHBIX peaKI.IHfI.

Tema 4. Bonaa.
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Bopa B macmrabe mianetsl. Kpyrosopot Bossl. [IpupoaHast Bosa u e€ mpecHoil BOJIbI Ha
rianete. IlpecHas Boma u ee 3amachl. DKOJOTHMYECKHE IMPOOJIeMBbl YMCTOW BOAbl. Boma B
opranusMe uenoBeka. Bojga B MeaunuHe u ¢dapMakonorud. AHOMaIUM (PU3HYECKHX CBOWCTB.
PactBopstitomas cnoco6HocTh Boabl. [IpobiemMbl MUTEEBOM BOABI.

[TpakTuka: AHanu3 BOJAbI U3 IPUPOJIHBIX UCTOUYHUKOB. PacTBopstolee n1elcTBUE BOJBI.

Ouuncrka BOJbI. OHpCI[GJIeHI/Ie JKCCTKOCTU BOABI U €€ YCTpAaHCHUC. MHoro au BOJbI B OBOIIIAX U

bpykTax?

Tema 5. Uncrtble BelIeCTBaA U CMECH B )KU3HU Y€JI0BCKaA

Yuctsle BemecTBa uctumuimpoBannas Boaa, Kucnopon. Cepebpo, Bonopoa, Ceunen u
ap. Uctunnsie pactBopbl. Cmecu. Mopckas Boga. I'panut. Crans. PacTBop xnopuna HaTpus 1uist
unbekiuil. Yyryn. Bosnyx. basanbr. Crexio. Omynbcus «macio B Bojae». PasHoBuiHOCTH
cMmeceif, 00JacTH MX HCIHOJB30BAHUS B IOBCETHEBHOM JKM3HM 4YelOBEKa. | OMOTeHHBIE W
rereporennsle cMecu. Cmecu B ¢apmakosioruu. Ilpumepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX
cmeceil. OIHOPOAHBIE M HEOJHOPOHbBIE cMecH B ObITy. CBolicTBa cMeceil. Pa3znenenue cmeceid.
Boigenenue BemiecTB M3 HEOJAHOPOAHOM  cMecH, OOpa30OBaHHOM pacTBOPUMBIMU U
HEpAacTBOPUMBIMU B BOJie BemlecTBamu. OTcrauBaHue: BolaeneHue BemiecTB U3 HEOAHOPOIHOU
cMecH, 00pa30BaHHOM HEpPACTBOPUMBIMH B BOJE BEIIECTBAMHM C Pa3IMYHOM IUIOTHOCTHIO. B
JeNUTEeNbHON BOpOHKe. JIMCTWILISILMSA, BBIIApUBaHUE, LEHTpU(YrUpoBaHHE, XpoMaTorpadus,
KpUCTAJIIIM3alUs U BO3roHKa. [leperonka wim IUCTIILISIUS - CIOCO0 pa3JieNeHns, OCHOBaHHBIN
Ha pa3au4uM B TeMIEpaTypax KHUIIEHHs Jpyr B Apyre KOMIOHEHTOB. [Ipuem pasnenenus
OJHOPOJHBIX CMECEH IIyTEM UCHAPEHUS JIETYUUX KUAKOCTEHN C MOCIEAYIOLENH KOHIEHCAUEeH uX
napos. [IpumMep: nmonyyenue JUCTUILIMPOBAHHOM BOJBI.

Pemenne 3amau Ha HaxOXXIE€HWE MacCOBOM M OOBEMHOW HOIM KOMIIOHEHTA CMECH.

[Ipaktuka M3rorosnenue npocredmux (GUIBTPOB U3 MOAPYUHBIX CpeACTB. PazneneHue

HEOJITHOPOAHBIX cMeceil. OdncTka METHOTO KYynopoCa OT HEPACTBOPUMBIX U PaCTBOPUMBIX

[IPUMECEHN.

Tema 6. [ToBapeHHas1 coJIb U caxap.

Ponp moBapeHHOl conu B 0OMeHE BEIECTB YelloBeKa U KUBOTHBIX. CoyieBoi OanaHC B
opranusme 4enoBeka. [IpuMeHeHne xinopuaa HaTpUsl B XO3IUCTBEHHOM JEATEILHOCTH YEJIOBEKa.

Korma conp - sa. 3noymorpebienne coibio. Mcnonp3oBanne Xjiopuaa HaTpus B XUMHUYECKOM
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MPOMBINUIEHHOCTH. Mcmonp30BaHWe xiopuaa HaTpus B nuule, meaunuHe. [IpomsBoxactBo
noBapeHHO# conu. Caxap u ero cBoiictBa. [lonesHbie U BpenHble 4epThl caxapa. HeoObrunoe
IIPUMEHEHHE caxapa.

[Ipaktuka. CBoiicTBa pacTBOPOB  TMOBapeHHOW comu. loput sm  caxap?

TpuboaroMUHECTICHITUS

Tema 7. XuMHus OIUIIH

N3 dero cocront muma. XUMHYECKMH COCTaB MPOLYKTOB NHUTaHHUA. OCHOBHBIC
KOMIIOHEHTBl IUIIM: JKUPBI, OEJIKH, YIVIEBOJbl, BHUTAMMHBI, COJU. XHUMHS HPOJIYKTOB
PACTUTENBLHOTO U YKUBOTHOT'O ITpoucxoxaeHus. dusnonorus numeapenus. [IpoaykTst 6picTporo
IPUTOTOBJICHUS M OCOOCHHOCTM MX Ipou3BojacTBa. [Ipomecchl, mpoucxoismue NpU Bapke,
TYLWIEHUU U XKapeHuH nuiy. Kak cienars eny He TOJIbKO BKYCHOM, HO M noje3Hoi? Jlo6aBku B
IPOAYKTHI MUTAaHUSA. XUMHUECKUE PEAKIIMY BHYTPU Hac. XMMUYECKHUE MTPOLIECCHI, TPOUCXOASIINE
IIPU XpaHEHUU U IiepepabOTKe CeIbCKOX03UCTBEHHOTO ChIphbsi. KOHCEpBAaHTHI M aHTUOKHUCIIUTEIH,
ux posb. CriocoObl XUMUUECKOTO aHAJIM3a COCTaBa BELECTB B MPOoAyKTax nutanus. ConepxxaHue
BUTaMUHOB Y MUHEPAJIbHBIX BEUIECTB B IMUIIEBBIX IPOAYKTaX.

[Tpaktuka Onpenenenue kayectBa mena. I[IpoBepka Mena Ha HaaMuuMe Kpaxmala, Mena,
caxapo3bl. Onpenenenue BuramMuHoB A, C, E B pacturensHoM macie. Onpe/iesieHue HUTPaToB B
OpoAyKTax. AHalu3 MpOXJIaJUTENbHBIX HanmuTKkoB. OrmpeneneHune KopenHa B HAIUTKaX
Omnpenenenue coaepkaHus KUPOB B CEMEHaxX pacTeHHUi. KauecTBeHHbIE peakliiy Ha IPUCYTCTBUE
yII€BOMOB. XHMHUECKHE OIBITBI C JKEBAaTEJbHOM pe3uHkoi. OnpeneneHue coaepkKaHus

TIOBapEHHO COJIM B MIPOYKTaX MHUTaHUs (MAcIo, ChIPBI, COJIEHBIC TBOPOXKHBIC H3JICITHUS).

Tema 8. Cninuku

[Tupodopsr. Uctopust uzodperenns cnmyek. Crimuku [lancens u Yokepa. Cnimuku Copwua.
Crmuku Upunn. HIBenckue cnimuku Jlynacrpema. Kpacusiit n 6ensiii pocdop. OKuciuTensHo -
BOCCTAHOBUTENBHBIE IPOLIECCH], MPOTEKAIOIIME NPH 3aXUTaHWU CIUYKA. OCHOBHBIE BUIBI
COBPEMEHHBIX criuekK. JlepeBsHHbIe (M3rOTOBJICHHBIC U3 MATKUX MOPOJI JA€PEBa - OCHUHBI, JIHIIBI,
TOIOJIS,, AMEPHUKAHCKOW Oello COCHbI M T. 1.), KaPTOHHBIE W BOCKOBbIC (MapauHOBBIC -
W3TOTOBJICHHBIE M3 XJIOMYaTOOyMa)KHOTO JKIyTa, HpomnuTaHHOro mnapapuaom). I[lo mertomy
3a)XKHTaHus - TEPOYHBIE (3KUTAIOIIUECS PU TPEHUH O CIICIHAIBHYI0 TOBEPXHOCTD - TEPKY) U
OecTépoyHbIe (3aKUTArOLIHECs TIPH TPEHHUH O JTI00YI0 TTOBEpXHOCTh). CIMueyHOe IPOM3BOICTBO B

Poccun. Ctpoenue, coctaB u u3rotoBieHue cnudek. CnemuanbHble cnudkd. [IITopmoBbie
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(OXOTHUYBH) - TOPSILIHE HA BETPY, B CHIPOCTU M O A0KAEM. TepMuueckne - pa3BUBAOLINE TPU
TOpeHUH OoJiee BBICOKYIO TeMIepaTypy U JAIOIIUe IIPU CTOPAHUH TOJIOBKH OOJIbIIEe KOJINIECTBO
teria. CUTHaJbHBIE - JAIOUIME MPH TOpeHUH IBeTHoe miams. doTorpaduueckue - marouue
MTHOBEHHYIO SIPKYIO BCHBIIIKY, HCHONB3yeMyto npu ¢ororpadupoBanun. CUTapHbIC - CIHYKU
YBEIMYEHHOTO pa3Mepa sl Ooisiee MPOAODKUTENLHOTO TOPEHUSI IPU PAaCKypPHUBAHHH CHUTapHI.
TpyOouHble- CHMYKM YBEIMYEHHOTO pasMmepa Uit Oosiee MPOJOLKUTENIBHOTO TOPEHUs IpH
pPacKypHUBaHUU KypHUTEIbHON TpyOku. KaMUHHBIE - OY€HBb JUIMHHBIC CIIMYKH, YTOOBI 32)KHraTh
KaMHUHBL. ['a30Bble - MEHbBLICH /AJIMHBI, YeM KaMHHHBIC, YTOOBI 32)KUIaTh Ta30BBIC T'OPEINKH.
JlexopatuBHble (II0apOYHBIC, KOJUICKIIMOHHbIC) - OrPaHMYCHHBIC BBITYCKH KOpOOKOB (MHOT/IA
HabOpaMH, YJIOKCHHBIMU B JICKOPATHBHYIO KOPOOKY).

[Mpaktika M3yueHue CBOWCTB pa3IMYHBIX BUAOB CHUYEK (OBITOBBIX, OXOTHHUYBHUX,

TEPMHUYECKHX, CUTHAIbHBIX, KAMUHHBIX, (POTOrpaduUeCcKux).

Tema 9. Bymara

Ot neprameHTa M IIEJIKOBBIX KHUI 10 Hamux AHed. Ilemmonosza. Ceasyoomue: KaonuH,
KapOOHAT KaJbLUsl, MUTMEHTHI. XJI0M4aToOyMa)KHble TKaHU. Buabl OyMaru u ux npakTHYEcKoe
ucnoip3oBaHue. TexHonorus npousBoacTBa Oymaru. CTpykTypa Oymaru moJi MUKPOCKOIIOM BO
¢dyopecueHTHOM cBeueHuH. [lomydadbpukatel 115 Npou3BoOACTBa OyMaru: ApeBecHas Macca Uiu
LEJUTFOII03a; [IEJUTI0N03a OJIHOJICTHUX PACTEHHH (COJIOMBI, TPOCTHHUIIBI, KOHOILUTH, PUCa U IPYTHX);
HOJIYLEIITI0NI03a; MaKyJIaTypa; TpSAIUYHAs MMoJIymMacca; s ClielMalibHbIX BUJOB Oymaru: acOecT,
HIEPCTh M JIPYTHMe TEeKCTUJIbHBIE BOJIOKHA. [Ipom3BOACTBO OyMaru: mpuUroToBiieHHE OyMa)KHOU
Macchl (pa3Moll M CMeIIeHHe KOMIIOHEHTOB, IPOKJIEHKa, HAIOJNHEHHEe W OKpacka OyMaKHOW
Macchl); BbIpabOTKa OyMa)XHOU Macchl Ha OyMarojenarelbHONW MalinHe (pa30aBieHne BOJOW U
OYHCTKA MAacCChl OT 3arps3HEHUil, OTJIMB, MPECCOBAHHME M CYIIKA, a TAKXKE MMEPBUYHAS OT/EIKA);
OKOHUaTeJbHasi oOTAenKa (KaJaHAMpOBaHHWE, pe3Ka); COPTUPOBKA M yIaKoBKa. I[IpakTuka.

N3ydenue cBOMCTB pa3nuyHbIX BUI0B Oymaru. [lonydyenne 6Gymaru.

Tema 10. XuMusi ¥ CTPOUTEIHCTBO

Crpoutensnble pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Mcropust crekia.
Kupmnun. ®apdop u dasac. JlpeBecMHa - YHUKAJIbHBIM CTPOUTEIbHBIA MaTepHal.
Jlakokpacounble MaTepHuaibl. CBOHCTBa OJMU(BI, MACISIHBIX KpPAcoK, 3Majel, pacTBOpUTEINEH.
[TonsiTue 00 HPKONOTMYECKH YHUCTBHIX MaTepuanax. Kepamudeckas meHa. 3umaput. KaMprmmr.

Conomut. I'pyro6soku. CUIUKAaThl METAJUIOB M BSDKYIIHE MaTepHrasibl. KOppo3us CTpOUTETbHBIX
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Mmatepuanos. [lonumepsl B cTpouTenbeTBe. XUMHYECKAE CBOMCTBA CTPOUTEIIBHBIX MAaTepUalIOB
Xumunyeckasi croikocts. Kopposuonnas. PactBopumocts. Anresus. Kpucramnmmsanus. Bunabt
3arpsi3HeHUi  (TIBUICBBIC, paJUAlMOHHBIE, OWOJOrMYECKUE, IIYMOBBIC), 3HAYCHUE IHKUBBIX
OpPraHU3MOB B JIOMax U KBapTHPaX.

ITpaktuka OmnpenencHue OTHOCUTENBHOM 3allbUIEHHOCTH BO3JyXa B IOMEILEHUU.

Pemenne 3ama4d ¢ 3KOJI0TIUECKUM COACPIKAHUCM.

Tema 11. XumMusg ¥ MeIUIIUHA

[lepBpie marun xumMun B MeaunuHe. lloHsTHE O (apMaKoIOTHH, XUMHOTEPAIIHH.
[Tapaiensc - OCHOBOMONOKHUK MeauIMHCKoW xumun. Knasauii I'anen - papmakostor. I1. Dpaux
- OCHOBOIIOJIOKHUK XumuoTepanuu. IIpodeccun: xumuk, OMOXMMHUK, (apMalleBT, J1aOOpaHT.
JlekapcTBeHHble BemecTBa. Kiaccugukanuy JieKapcTBEHHBIX BELIECTB: (papMakojoruyeckas,
xumuueckas. CpIpb€ Ui MOTYYEHHs] HEOPTaHUYECKUX, OPraHNYECKUX JIEKAPCTBEHHBIX BELIECTB.
@DopMBI JIEKapCTBEHHBIX MPETIapaToB. TAOIETKH, IpaXKe, CBEUH, IMYJIbCUH, CyCIIEH3UH, HACTOUKA
u np. Ilpaktuka O3HakomieHue ¢ (GopMaMu JEKapCTBEHHBIX IpenapaToB 3HAKOMCTBO C
00pa3iaMu JIeKapCTBEHHBIX CPEACTB U OIBITHI ¢ HUMU. DKCKYypCHUs B MeIIYHKT. Camble IpOCThIe
u3 siekapcTB [lepmanranar kanus. Mcropus otkpeitust. @usndeckue cBoiictBa. OKUCIUTENbHBIE
cBoiicTBa. IIpuMeHeHue pacTBOpPOB IepMaHTraHata Kainusi B ObITy, B MenuuuHe. [IpaBuna
XpaHeHusa. Mepsl nepBOdM IMOMOIIM IIPU  OTPABICHUU KOHLEHTPUPOBAHHBIM PacTBOPOM
nepmaHranara kamnus. Ilepoxcun Bomopona, ucropus OTKpbiTudA. [lepruapons. Pusnueckue,
XUMHAYECKHE  CBOMCcTBAa. IIpumeHeHme B MeAuIMHE.  KpPOBOOCTAaHABIMBAKOIIEE U
ne3uHpuuupyrouee cpeacTso. Moa: ucropus OTKpbITHS, CTpOEHHUE, GU3NYECKUE U XUMHUECKUE
CBOWCTBa, MNpHUMeHeHHe. bopHas Kkuciora, OOpHBIH CIUPT, AHTUCENTHYECKAs AaKTHUBHOCTD.
®usznonornyeckuii pactsop. Jlsnuc. HamarteIpHbIil ciupT. AKTUBUPOBAHHBINA yTOJIb.

[Ipaktuka IlpuroroBiieHre pacTBopa XJIOpUJA KajblMSA C 3aJaHHOM MacCOBOHW JOJEH.
«Kunkmit xameneon». Paznoxkenne nepokcuaa Bogoposa.H2Oz - okucimTeb, BOCCTAaHOBUTEIT.
PactBopenue iona B Boze, B cnupre. Pacno3naBanue monuaoB. OGecuBeyMBaHHE pacTBOpPa
NepMaHraHaTa Kajusi aKTUBUPOBAHHbIM YIiéM. SnoButbie BemecTBa Sapl. Kiaccuduxanms
AJIOBUTHIX BEIECTB. YTApHBIM ra3. Npu3Haku oTpasieHusd. Oka3aHue MepBod MmoMouiu. PTyTs.
Tokcnunocte mapoB prytd. Coim pTyTH: NpUMEHEHHE B MeauuuHe. Mpimbsik. CBuHeN.
Coeaunennsa xpoma. TOKCMUHOCTh OpraHMYECKHUX pacTBoputenei. IlpaBuna xpaHeHus s710B B
ObITY. Mepbl 1IepBOii MOMOIIM IPU OTPaBICHUU. XUMUS U METUIMHA. BUOTeHHBIE 2JIEeMEHTHI M UX
coequHeHUST OOMMIT 0030p OMOIOTHYECKON POJIU IJIEMEHTOB-OPTraHOTeHOB YTiepoa. Bogopon.

Kucnopon. Azor. Cepa. @ochop. bronornueckast pojb HEKOTOPBIX HEMETAIIJIOB, HE OTHOCSIIIUX CS
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k opraHoresam @rop. Xmop. Bpom. Mox. Kpemnnmii. Cenen. BHOTOrHYecKH BasKHbIC
HEOpraHu4yeckue coeAuHeHus HemetauioB. Kucimopoa. O3oH. Bonma. MunepanabHble BOJBL
ITepokcun Bogopona. depMEHTATUBHBIE CPECTBA 3aLUTHI opranuzMa. CepoBoaopo. AMMUaK.
[Mukn MoueBuHOOOpa3oBaHus. MoHoOOkcHJ a3zoTa. HutpaTbl, HUTPUTHL. YTIEKHUCIBIM ras.
Monooxkcuz yrinepona. bydepusie cucremsr opranusma. ['unpokapOonarnas 0ydepHas cucrema.
®ocharnas OydepHas cucrema. Mexanusm OydepHOro neicTBHsl CUCTEMBbl. B3auMocBs3b
KPYTOBOPOTOB ~ OMOTEHHBIX  DJIEMEHTOB. bHOHeopranuueckass XUMUS W MEIUIMHA
Heoprannueckyro OHMOXMMHIO MOXHO paccMaTpuBaTh Kak MPUWIOKEHHE [PUHIIMIIOB
KOOPJMHAIIMOHHOM XMMHMH METaJUIOB K OuosiormyeckuM mpobiemam. MeTamibl B OpraHu3Me
yenoBeka buosormueckas posib «MeTaymuioB >ku3HH» OOmmii 0630p ponu S-metaiioB. Hatpwuii.
Kamuit. Maruumii. Kanbiuil. [lanHble MeTayulbl paccMaTpUBAIOTCS corjiacHo IuiaHa: 1.
Cognepxanue B 3eMHOM Kope. Baxkueiimme npupoansie coenunenus. 2. Coaepxanue u Gpopmsl
CYILLIECTBOBAHMS B HUBBIX Opranusmax. buonmorudeckas poinb. 3. [IpumeHeHue meramia U €ro
coenivHeHU# B MeauiuHe. 4. TOKCUYHOCTh MeTaJl1a U ero coeauHeHui.) Oouwmii 0630p poiu d-
metayioB. JKene3o. Mapranen. KobGamsT. Menb. Iluak. MomuOnen. [laHHbIE MeTaJIIBI
paccmarpuBatotcs cornacHo miana: 1 Copepikanue B 3eMHOM kope. 2 BaxkHeiiine npupoHbie
coenunenus. 3 Coaepxkanue U GOPMbI CYIIECTBOBAHUS B JKUBBIX OpraHu3Max. buomorunyeckas
poinb. 4 TlpumeHeHHMe MeTalyla W €ro COeIWHEHMH B MeaunuHe. Duszmosorunueckas u
NaTOJIOTHYECKas POJb HEKOTOPBIX DJIEMEHTOB B OpraHu3me. S-DiIeMeHThl. d-DJIeMEHTHI.
KomriekcHble  (KOOPAMHALMOHHBIE) COCAMHEHHS pPA3IMYHBIX JJIEMEHTOB B OpraHH3Me.
OneMeHThl, 00J€3HH, JIeKapcTBa. bHOIOrMUecKy akTUBHBIE MOJIEKYJbl. Bojga. AMUHOKHCIOTHI.
AckopOuHoBas kuciaora. OpTomMoseKyispHas MeIULMHA. bHOIOrnYecKku akTUBHBIE OJIMTOMEPHI
buonoruueckas posib HEKOTOPBIX METAIJIOB, HE OTHOCSIIIUXCS K «METAJUIaM )KM3HU». ATTIOMUHUH.
Cepebpo. bapuii. Pryts. CBunen. [Ipaktuka. TemaTnueckas BUKTOpUHA «XUMHUSA U MEIULITHAY.
dusnueckas Xumus U MeaunuHa GU3MOIIOT - 3T0 PUIUKOXUMHK, UMEIOIININ J1eJ10 C SIBJICHUSIMU
xuBoro oprannzma. .M. CeuenoB JKuBbie OpraHM3MBI MOTYT CYIIECTBOBAThH JIUIIEL OJIaroaaps
UX 3aMeydarelbHONM CIHOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XMMHUYECKHE PEAKIMH U TEM
CaMbIM ITOJIaBIIATh CTPEMJIEHHUE K IOCTHKEHUIO TEPMOJMHAMUYECKUX paBHOBecuil. 11.B. bepesnn
XuMHUecKasi TepMOJUHAMUKA U )KUBbIE OpraHu3Mbl TepMOIMHAMHUKA U OPTaHU3Mbl. XUMUYECKAs
1 OMoXHMMHYecKasi KWHETHKa U Katainu3. DepMeHTHI - OMOJIOTHYECKUEe KaTalu3aTopbl. 3HAUeHHE
pacTBOPOB JIsl OMOJIOTHU U MeuLMHBL. KucnoTHo-1enounoe paBHoBecue U OydepHbie CUCTEMBI
opranuszMa. AMMHOKHUCIIOTHBIE Oy(epHble cucteMbl. benkoBsie OydepHbie cucteMsl. M3MeHenue
KHCJIOTHO-ILIEJIOYHOTO PABHOBECUS NMPU pa3IMYHBIX 3a0osieBaHUSAX. MeIUIMHCKHE MaTepuana
Heoprannueckue mMeauuMHCKHE Matepuaibl. MeTamibl. YTIEepoAaHble MaTepHraibl. MexaHu3Mbl

B3aUMOJICHCTBUS MEIUITMHCKUX MaTEpPUAIOB ¢ OMOJIOTHUYECKUMHU CUCTEMaMHu. B3aumoeicTBust:
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MaTepuaid - KpOBb, MaTepuan - TKaHb, MaTepuan - KIETKa, MaTepuan - OHOMOIUMEpHI.
HckyccTBeHHBIE OpraHbl. ANaparhl «ACKYCCTBEHHOE CEPALE-JIETKOE», KUCKYCCTBEHHAs IIOYKa».
HcKyccTBEHHOE ceplie Yel0BeKa C aBTOHOMHBIM MCTOYHHUKOM ITUTaHUs. Bolpocsl k ceMuHapam:
1. Mox: MCTOpHS OTKPBITHS, CTPOSHHE, (U3HUECKHEe M XHMHYECKHEe CBONCTBA, MPUMEHEHHE. 2.
bopnas kucnora, 60pHBIN CIUPT, AHTUCENITUYECKAs] aKTUBHOCTD. 3. OU3HOIOTHUECKU pacTBOP.
Jlsnuc. Hamatsipasiil cnupt. 4. @ypaunaus. AKTUBUPOBAaHHBIN yroiib. ['OpUnYHUKY, IIACTBIPH.
Wx mpuMeHeHne, CBOMHCTBA, CIIoco0bl XpaHeHus. 5. Acniupun. [IpumeHenue, papMakoIoruaeckoe
JieicTBHE Ha opraHu3M. 6. AHTHOWMOTHKH, Kiaccudukanus. ucOakTpuo3. 7. ApomatudecKkue
Maclia ¥ uX JeiicTBre Ha opranu3M. Apomarepanus. 8. Acriuput, Gpuznyeckrue CBOUCTBA, UCTOPUS
nonydenus. 9. AHTuOnoTHKY, ucropus oTkpbiTHa. 10. Kiaccudukanms simoButhix Bemects. 11.
VYrapHslii ra3: npusHaku otpasieHus. Oka3anue nepBoii momonu. 12, Ptyts. TOKCcHYHOCTH TApOB
prytu. ConM pTYyTH: KajoOMellb, Cyjlema, NpUMEHEeHHWe B MeauuuHe. Mpimbsik. CBunel.
Coenunenusa xpoma. Ilpaktuka MccnemoBanue nekapCTBEHHbIX Npenapamos. Jlemosas urpa
«Cnacume 6ombHOTO». JlenmoBasi HTpa COMPOBOXKAACTCS MPOBEICHNEM KAa4eCTBEHHOTO aHAIN3a
pacTBOpa KOHKPETHOTO BeIlleCTBa XMMHYECKUMHU Metonamu. (BemiectBa: THocynbhaT Hatpws,
HOBOKAWH, JIAKTaT Kaiblys, D-riroko3a, MeaHbI KYNOPOC, OpomMu Kaius, CyIb(har MarHus).
HccnenoBanne TOKCHUYHOCTH OBITOBBIX BemiecTB. OcTopoxkHO, numieBsie nobaBku! Mx neiictBue
Ha opraHu3M. Pemenue 3amay NO o0IIeH XUMHUHM C MEIUKO-OMOIOTUYECKONW HAMPABIEHHOCTHIO.
Konkypc (komuuecTBEHHBIH) Yuca penieHHbIX 3a1a4. CocTaBieHne COOPHUKOB 3a/1a4 yYaliX Csl
no teme (¢ perueHusimu). COCTaBICHHE TBOPYECKUX PACUYCTHBIX 3a7ad NO Pa3iIUYHBIM TEMaM.
JlexapcTBeHHBIE NTpeNapaThl, UX BUJIbI M Ha3HaueHUe. Kaxx1oe 1exkapcTBO - XUMUYECKUI PEAKTHB.
Mpuororpanssiii oz. [Touemy o Hao AepKaTh B IUVIOTHO 3aKYIOPEHHON CKIISIHKE. «3elE€HKa»
WIM pacTBOp OpWIIHAHTOBOTO 3ei€Horo. HeoObluHbIE CBOWCTBA OOBIIHOW  3€TEHKH.
AKTHBHpOBaHHBIA yroab. JlekapctBa oT mpocTyasl. Burammubel CamonenbHBIE JIEKapCTBa.
AcCIUpUH WIM auETWICAIMIMIIOBAs KUCJIOTa M €ro CBOWCTBA. UTO MOJE3HEE. aclMpUH WIH
yricapul, Hypodern wim noynpoden? Ilepeknuch Bogopona u ruaporneput. CBOHCTBA NMEPEKUCH
Bojoposia. IlepManranat Kkamusi, MapraHUOBOKHCIBIA KaJlWil, OH JK€ - «MapraHlOBKa».
HeoObrynbie cBolcTBa MapraHioBKU. Kakylo OMAacHOCTH MOXKET MPEJCTABIATh MapraHIlOBKa.
HyxHna nu B noMariseit anteuke 6opHas kuciota. Crapble JekapcTBa, Kak ¢ HUIMU HOCTYIHTD.
Bompocsl k cemunapam: Ilepmanranar kamus. Mcrtopuss oTkpsiTha. PuU3NYECKHE CBOWCTBA.
OxucnurensHble cBoWicTBa. [IpaBuia xpaHeHus nepMaHaraHara kanus. 2. [[pumenenue pactBopa
IepMaHraHata Kajius B ObITy, B MeAuuuHE. Mepsl MepBOH IMOMOIIM TNPH OTPaBICHUH
KOHIIEHTPUPOBAaHHBIM PAacCTBOPOM IE€pMaHraHarta kainus. 3. PacTBop OpuITHAaHTOBOTO 3€JIE€HOTO.
ITepokcun Bomoponma, uctopusi oTkpbiTHs. [leprunpons. Ou3nyeckue, XUMHUYECKHE CBOWCTBA.

[IpumeHneHne B MEIUIIMHE. KPOBOOCTAHABIIMBAIOIIICE U Ie3UHPUIIUPYIOIIee cpeacTBO. [IpakTuka.
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[Tomyuenune wnomodopma. JleiicTBue KuUCAOT Ha OpwuMaHTOBBIA 3eneHbrid. lllemounoe
pacluervieHue jJeBomMuIeTHHa. KauecTBeHHast peakuusi Ha mepokcupa Bojopona. OmnpeneneHue

BUTAMHMHOB B NPENapamax moJIMmBUTaMHUHOB.

Tema 12. XumMusi ¥ TPAHCIOPT

Marepuanbsl, KOTOpPbIE MCHOJIB3YIOTCS Ul M3TOTOBJICHUS aBTOMOOWIICH. 3ampaBoyHbIC
KHUIKOCTH (TOIUIMBO, Macjia, CMa3KH, OXJIaXIArOIIUe JKHUIKOCTH M T. I.); PE3UHBI - HIMHBI U
PE3MHOTEXHUYECKHE W3NS, IUIACTMACCHI; OTAEI0YHO-IACKOpaTHBHbIE MaTepHasibl (0OHMBKa,
JIAKU U KPaCKH, aHTUKOPPO3HMOHHBIC MTOKPBITHS U T. 11.); KJIEH, TEPMETHKHU. DICKTPOJIUT - 3TO YTO-
TO 3HAKOMOE. beH3MH, KepOCHH U JIPYTUe «- HHBl XUMHYECKHE MPOIECCHI, TPOUCXOISIINE TIPH
9KCILTyaTalluy aBTOMOOWIIS. DKOJIOTHS U aBTOMOOMITb.

[Ipaktuka: 1. beH3suH u KepocuH Kak pacTBopuTend. OMBITBI MO O3HAKOMIICHHUIO C
pPACTBOPSIIONINM  JIEHCTBUEM HE(TENPOAYKTOB, KaK ¥ NPEIbIYIIHNA, IUIOXO BHIHBI C
JEMOHCTPALIMOHHOIO0 CTOJIa, MO3TOMY HX Jy4YIlleé BCErO CTaBUTh B KadecTBE JlaODopaTOpHOU
paboThl. a) B MPOOUPKH ¢ OEH3UHOM, KEPOCHHOM M BOAOM HanuBaroT 1mo 0,5 MII paCTHTEIBHOTO
Macia u B30anThIBalOT. Macno pactBopsieTcss B yrieBoaopogax. OTMmeuaroT JIydIilyro
pacTBOPUMOCTh B OeH3UHE. 6) B HEOONIbIINE CTAKAHYMKU WK (aphOpoBbIC YAIIKH C TEMHU JKE
KUJKOCTSMH TTOMEIIAI0T KYCOYKH TKaHU C TSATHAMH JXKUPA U MEPEMEIIUBAIOT UX CTEKIISTHHOM
nanoykoit 2-3 muH. [locne BBICBIXaHUS TKAHU, TIOMEIICHHBIE B OEH3WH U KEPOCHH, OKa3bIBAIOTCS
OYMIIICHHBIMU OT JKHpa. 2. ['OpeHHe BBICIIUX YIIEBOAOPOaOB. a) CMaYMBaIOT MOJOCKH
bunpTpoBaNIbHOM OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe M MOKHralT ux. BemectBa ropst
CBETAIIMMCS TUTaMEHEM. BpIcHIve yriieBoJOpoabl MpU TOpeHHH o0pa3yroT komoth. 6) Ha
JKEJe3HbIE TUTACTUHKHU WU (hapdopoBbIe KPHIIIKM HATUBAIOT MO HECKONBKY Karleidh OCH3HMHA,
KepOCHMHAa M CMa304HOr0 Maclia WM Ma3yTa M MOo/KuraroT. HaOmromaioT To ke SBJICHHE.
OOpamiatoT BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OEH3MHA UM Ha CPAaBHUTEIBHO TPYIHYIO
3aropaeMoCTh Ma3yTa. B) B JKEIE3HYIO WK (Gap(OpOBYIO JIOKEUYKY MMOMEIAI0T HEOOJbIION
Kycouek napaduHa ¥ HarpeBaloT ero B IjaamMeHu ropenku. [lapaduH mmaBurcs, a 3aTeM TOPHT,
o0pa3zyss komoTb. 3. OuncTka OeH3MHA M KEpOCHMHA. BeH3MH M KepOCHH MOcie 3aBOJCKOM
MEPETOHKU COAepkKaT MPUMECH HAPTEHOBBIX KHUCIOT M JPYTHUX BEIIECTB, OCIOXKHSIOMIMX HX
npuMeHeHrne. HeouuieHHbIii KepoCHH, HampuMep, IUIOXO TOJHUMAETCS MO (PUTHIIIO JIAMITBI,
cabo ToputT U ObICTpo oOpa3yeT Harap. HeouureHHbIe MPOIYKTHl MOXKHO y3HATh MO TPSI3HOMY
BUIYy W MaJoi mpo3payHOCTH. OYHCTKY MPOU3BOIAT OOBIYHO, 0OpabarhiBas He(TENPOTyKTHI
criepBa KOHIIEHTPUPOBAHHOM KHCIIOTOM, a 3aTeM IIesI04bio. HanuBaroT B OOJIBIIYIO ACITUTEIBHYIO

BOPOHKY 15-20 MJ1 HEOUHTIIEHHOTO KEPOCHHA U TPUOABIISIIOT 2-3 MJT KOHIIEHTPUPOBAHHOW CEPHOM
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KHCJIOTHI. BOpOHKY 3aKpbhIBalOT MpOOKOW W cMech BCTpsxuBatroT okosio 10 muu. [Ipu stom
BOPOHKY JIep>KaT MPOOKOH BHU3 U BPEMs OT BPEMEHH OTKPBIBAIOT KpaH, YTOOBI BHIITYCTUTH BBEPX
napsel JieTyuux BemecTB. [locie 3Toro cMecu NaroT paccilOUTHCS, Ha YTO TaKXKe MOTpedyercs
MuHyT 10 wnm naxe Ooiblle, M MEIJIEHHO CIIYCKAalOT HID)KHHUH CIIOM KHUCJIOro TYyApOHA.
OcraBuniicss B BOPOHKE KEPOCUH MPOMBIBAIOT MOJAOOHBIM e CIocoO0M BOJOW B TeueHue 1-2
MUH. BosiHBIl CII0# CIIyCKaloT, a KEPOCHH MPOMBIBaIOT 5— 10-MpOIEHTHBIM PaCTBOPOM IIETOYH.
[Mociie cnuBaHMs LIETOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJON OCTaTKH mienodu (mpoda
benondTasenHoM). YOexIar0oTcs B TOM, YTO OYMIICHHBI KEPOCHH OKa3bIBaeTCs Ooliee
MPO3pavyHbIM, Jy4Yllle TOPUT M UMeeT Apyroi 3amax. Ha muctku QunpTpoBanmbHON Oymaru
MOMEIIAIOT KaIllJIMi MCXOJHOTO M OYHINEHHOTO KepocuHa. OUUIIEHHBIH KEPOCUH HUcCHapsercs

MOJIHOCTBHIO, HEOYUIIICHHBIM OCTABJISIET MOCIIE ce0sl MATHO IPUMECEH.

Tema 13. XuMus 1 YHCTOTA B JOMeE

Mpua. CocrtaB, crpoeHue, noaydyeHue. CHHTETHMUECKHE MOIOLIME CpeAcTBa W
HIOBEPXHOCTHO - aKTHBHbIE BemlecTBa. OcHOBHbIE KOMIOHEHTI CMC: OBEpXHOCTHO-aKTUBHBIE
BemiectBa (ITAB); BcriomorarenbHbIe BEIIECTBA: MIETOYHBIC COJIM - KAPOOHAT U CHUIIMKAT HATpPUS,
HeWUTpanbHBIE comu - cynbpar ©u  Qocdar HaTpus;  KapOOKCHMETUIIIEIUIION03A,
NOJUBHHUIMIMPPONIUIOH, XUMHUYECKHe OTOeauBarenu (MEepCcosin); XMMHUYECKHE OTOCTHBATEIH
(mepekuch Bomopona); ¢usudeckue (onTuueckue) oOTOenUBaTENH - (QIYOPECHHPYOLIHE
COCTMHEHHS; aJICOPOIIOHHBIC KpacuTeNH (YIbTpaMapiH, HHANTO, CHHTETHYECKHE OPraHHYeCKUe
NUTMEHTBI); OMO0700aBKM - (epMeHTHI (JHma3el, TpoTeasbl U Jp.); OTAYIIKH; AHTHCTATHKH.
CpenctBa OBITOBOM XMMHMH - XMMHUYECKHE CPEJICTBA MO YXOAY 32 COOCTBEHHOCTBHIO: OJEKIOH,
noMenieHussMy, aBTomoOmIaMu. K cpeactBaM OBITOBON XUMHM OTHOCAT J€3MHQUIMPYIOLINE
CpeZCTBa, PeNeIeHTHI U 1p. cpeacTBa. CpeacTBa ObITOBON XUMUHU, IPUMEHSIEMBbIE [Tl BBIBEICHUS
IIATCH.

[Tpaktuka Onpenenenue pPH - cpeabl B MblTax U mamnyHsx. [lpurorosienue Mbuia u3
CBEUKU M CTUPAJIBLHOM coJibl. BoiBeienue nsateH ¢ Tkanu. Mbuta. CocTaB, cTpoeHHe, MOJTyueHHe.

CpaBHCHI/IC CBOMCTB MEBLJIa CO CBOMCTBaMH CTUPAJIbHBIX TTOPOIIIKOB.

Tema 14. Xumusi 1 KOCMeTHYECKHE CPeICTBA

Kocmernueckue morouue cpeactsa. Kpemsl. [leHomoromue cpencrsa. Onosackuparenu
u koHguimoHepsl. ['enmu. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK U CTAPUHHBIX CPE/ICTB

TUTHECHBI; TPAMOTHBIN BBIOOP CPEICTB TUTHEHBI; TTOJIE3HBIC COBETHI 110 YXO Ty 3a KOXKEH, BOJIOCAMHU
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1 mosiocThio pTa. CocTaB M CBOMCTBA HEKOTOPHIX MPEMAPATOB TMTMEHWYECKOH, JICUSOHOW U
JIEKOPAaTUBHON KOCMETUKH, TPAMOTHOE MX MCHOJIb30BaHUE. XUMUUECKHE IPOLIECCHI, JIEKALIUE B
OCHOBE yXOJa 3a BOJIOCAaMH, UX 3aBUBKH, YKJIAJKH, OKPAaCKH; IPAaBUIbHBIM YXOJ 32 BOJOCAMHU,
rPaMOTHOE MCIOJIb30BaHUE MPENapaToB sl OKPACKU U YKJIAJKU BOJOC, OPUEHTHUPOBAHUE B MX
MHOrooOpasuu. Jle3010paHTbl M O30HOBBIM «IIMT» IUIaHEThl. JlyIIMCTbIe BeEIIecTBa B
napdroMepun, KOCMETHKH, MOIOIMX cpeactBax. Jpupneie Macina. CoctaB. CiaoxHbIE 3(UPHIL.
Cocras, crpoenue, nonyuyenue. Ilpaktuka M3yueHue coctaBa AEKOPATUBHOM KOCMETHUKH NO
stuketkaMm. Onpenenenue PH - cpensl B Mbutax U mamMnyHsx. M3Bieuenue 3pUpHBIX Macen u3
pacturenbHoro Marepuana. [lepeunas msta, eixoBoe macino. [lomydeHue cioxHbIX 3GUPOB U3

OpraHMYeCKHUX COCAMHEHHH. DTUiMeTaHar (3amax poma). 3o0yruiatanar (ppykToBbIii 3amax).

Tema 15. Xumusd u mianera 3emiis

XuMuYeckue dJIeMeHTBHl B Ouocdepe. BHOreHHBIE W BTOPOCTCIICHHBIC XHUMHYCCKHE
aeMeHThl. Makpo 1 MUKpod3JeMeHThI. [I[pUuuuHbl ¥ IPU3HAKK HEJ0CTAaTKa B OPraHU3ME YEIOBEKa
HEKOTOPBIX 3JIeMeHTOB. bruoreoxumudeckue mukibl. [{ukibl ra3000pa3Hbix BemecT. OcalovHbIe
nukiel. KpyroBopor azora B Ouocdepe. Cupaepanus. Kpyrosopor yriaepoma B Ouocdepe.
KpyroBopor kucnopona B Omochepe. Ilpaktuueckas pabora «KauecTBeHHOE ompenesieHue
HEKOTOPBIX TSDKENBIX METalIoB B Boae». ATMocdepa Kak CBETOQHIBTp. 3aCOpPEHHOCTH
atMocepsl. [IpuunHbI U3MEHEHUs! SAPKOCTH, LBeTa aTMoc]ephl, MPO3PayHOCTH U BUIUMOCTHU
atMocdepsl. Dxonoruyeckue npodiemsl B armochepsl. [Tlapaukosiit 3 dexT. [lapHUKOBEIE Ta3bl.
BropocrteneHHble KOMIOHEHTBI aTMochepbl (YIJICKUCHIbI Ta3, MeTaH, OKCHIBI a30Ta,
TponochepHbIit 030H, xiopdropyrieposast). I[locneacTBus mapHukoBoro 3ddexra. O30HOBBIM
IIMT ¥ 030HOBas Ablpa. Llukin o3oHa. ITpuunHBI HCTOHYEHUS 030HOBOro ImMTa. BemecrBa —
3arpszHuTenu Tpornochepsl. OKcuabl cepbl U xjopa. KuciaoTHeie g0kau. XUMHU3M MPOIECCOB.
®doToxumMuyeckuii cmor. Poiap OKCHMIOB a30Ta, O30HA, YrapHOro rasa, yTrJ€BOJOPOJOB H
aJpACTUIOB B 00pa3oBaHWU (HOTOXUMHUYECKOTOo cmora. [Ipaktuka HM3yueHune KHUCIOTHOCTH
ocazkoB MccieoBanue Bo3yxa Ha COAepKaHUE TBEP/IbIX puMecei (BU3yaabHO ¥ NPU MTOMOIIN
MUKpockorna). Jlebunur npecHold BOJABI Ha IUIaHETe. 3arps3HeHUe BoJbl. KOHIIEHTpUpOBaHHE
TOKCHKAHTOB NO OMOJIOTHYECKUM I1erovykaM. [IpeaenbHo JomycTHMbIe KOHIIEHTPAIIUU BEIIECTB B
Bozie. O030p 3Hauenuit [1JIK no mambonee omacHsiM BemecTBaM. CTounble BoAbl. [lepBuuHnas,
BTOpUYHAS U TPeTUYHAsi 00pabOTKa CTOYHBIX BOJ. XUMUYECKUE CTIOCOOBI YAalIeHUs 3arPA3HEHUN
(copOuusi, HeWTpanu3amus, KOAryJsius, CTEPUIM3AIMS, SKCTPAKIHS, SJICKTPOXUMHUCCKUE
croco6s1). CHHTETHYECKHE TOBEPXHOCTHO-aKTUBHBIE BEIIECCTBA KaK 3arPS3HUTEIIN THAPOCHEPHI.

HcTouHMKNM AMOKCHHOBOTO 3arps3HeHus Bojbl. OmnpeneneHue colep)kaHus HOHOB BOAOPO/A B
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Boje. PH- dakrop Bombl (McciemoBaHuss MPOO BOABI C MOMOINBIO OYMaXKHBIX HHIHKATOPOB).
«OmpeneneHne aMMHaka 1 MOHOB aMMOHHUSL B BOJIE». DKOJOTHUECKUE MPOOIEMBI JTUTOCHEPHI.
[Mectunuapl. MHCEKTULIUABI, TepOULIUABI, QYHTHUIUIBI, POJIESHTHIINIbI, HEMATOIU/IbI, aKaPULIUIbI.
KommnekcHast cucrema 3amutel pacteHuid. Hutpatel m HUTpUTHL. VX BiIusHME Ha OpraHuU3M
yenoBeka. «OIpeaesieHue OTHOCUTEIBHOIO KOJUYECTBAa HUTPATOB B MouBe». «OnpezencHue
TSDKEJIBIX METaUIOB B TOYBE (MOHOB MEOM JIBYXBAJICHTHOW, CBUHIA)». OKOJOTMYCCKUN
MOHHUTOPHHT. 3a/la4i 3KOJIOTMYECKOT0 MOHHTOPUHTA. XUMUYECKHE M OMOJIOTMYECKHE METOJIbI
aHanu3a. buoumnaukanua. PuromHaukanus. XHUMHYECKME METOJbl KOHTpossd. «OleHka
3arpsi3HEHUs] BO3/lyXa NO COCTOSIHUIO XBOM COCHBI». MeTOJbl MOHUTOPHHIA BO3IYLIHON CpPEJbI.
«OrneHKa 3arpsi3HeHUs BO3/1yXa NO COCTOSIHUIO XBOU COCHBI». «OmpeiereHne YMCTOTHl BO3IyXa»
«OrnpeneneHue 3amnbUIEHHOCTH Bo3Jayxa». «OLEeHKa YHCTOTHI aTMOC(EPHOIO BO3JAyXa IO
BEJIMYMHE AaBTOTPAHCIIOPTHOW HArpy3ku». MeToabl MOHUTOPHHIA BO3AYIIHOW  CpeJibl.
«PacTeHU—s MHAMKATOPBI IIOA0POAUS NOUB». «PacTeHus - UHAMKATOPHI KUCIOTHOCTH IOYBY.
«PacTeHH—sI MHAMKATOPHI BOAHOTO PEXHMMa MOYB». «OPraHoJCITUYCCKHE MOKA3aTeIH BOIBIY.
«KecTkocTh BOABI». MeTOnbl MOHUTOPHUHIra BOJHOWM cpenbl. «MccinenoBanue BOJONPOBOAHOU

BOABI».

Tema 16. Haylmo- HCCIIEA0BaATEC/IIbCKAas ITPOCKTHAA T1€ATCJIbHOCTD

Teopus. [lonsatue mpoekta. TUMIBI MPOEKTOB, OCHOBHBIE JTallbl BBIMOJHEHHUS MPOEKTA.
Kputepuu orieHHBaHUS BBIMOIHEHUS U 3alIUTHI MPOEKTOB. Co3/laHuE MPOEKTa OCYIIECTBISETCS
Mo cleayrommm stanaM: - Omnpeaenenue mpoOiaemMbl; - AKTyanuzamusi TeMm; - Beioop oObekTa
nu3ydenus; - [locranoBka nenu u 3aaad4; - [lonbop marepuana; - Beibop MeTO10B Hccne0BaHus;
- IlpoBenenue skcrepuMeHTanbHOU paboThl; - OdopmieHue paboThl; - 3almMTa MPOEKTa,
npelcTaBieHue pe3yiabTaToB. [IpakThka BpImomHEeHHME TMPOEKTOB C  HCHOJIB30BaHHUEM

KOMIBIOTEPHBIX TEXHOJIOTHH. 3alUTa TPOECKTOB.

2.3. ®opMBbI KOHTPOJISA M ATTECTALMH 00YYAIOLIUXCS

Jis oTcnexuBaHHUA pPe3ylIbTaTUBHOCTH 0O0pa30BaTEIbHOIO IIpoliecca MO IporpaMme
«XuMHUsI B OBITY» UCHOJB3YIOTCS CIEAYIOUINE BUIbI KOHTPOJIA: - MpPEIBAPUTENbHBIN KOHTPOJIb
(mpoBepka 3HaHMIA yyanuxcs Ha Ha4albHOM 3Tare ocBoeHus [IporpaMmbr)

- BXO/IHOE TECTUPOBAHMUE;

- TeKYIIUH KOHTPOJIb (B TEYEHHE BCETO CPOKA PEATH3aIlUK IPOTPAMMBI);
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- UITOTOBBI KOHTPOJIb (3aKJIFOUUTEIbHAS TPOBEPKA 3HAHHA, YMEHHU#, HABBIKOB 110 UTOTaM
peanuzaru [Iporpammer)

DopMbl aTTECTALIU

- caMocCTosATeIbHas paboTa,

- TECTUPOBAHUE;

- TBOPUECKHUE OTUETHI;

- yd4acTue B TBOPUYECKMX KOHKYpCax M MPEAMETHON OJIUMIMNAIE IO XUMUH;

- IPE3EHTAlMs U 3aIUTa ITPOCKTA.

Texymuii kouTpoas: dopmamMu KOHTpOJIA ycBOeHUs1 ydeOHoro marepuana IIporpammbl
ABJIIOTCS. OTYETHI 110 MPAKTUYECKUM paboTaM, TBOPUECKUE paOOThI, BBICTYINIEHUS HA CEMUHApax,
CO3/1aHME MPE3EHTALMH 110 TeMe U T. 1. OOyyaromuecs BHIIOIHSIOT 3a/1aHUsl B UHIUBUIYaIbHOM
TEMIIE, COTPYAHUYAS C I1€arOroM.

BrinonHeHne mpoeKTOB CO3AAET CHUTYAlLMIO, MO3BOJISIIOLIYIO pPEain30BaTh TBOPUYECKHUE
CHIIBI, 00€CIeunTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTHIIS
NeSTeTbHOCTH. BiiroueHne oO0y4alOmuxcs B PEATbHYI0 TBOPYECKYIO  JESTEIBHOCTD,
MIPUBJICKAIOIIYI0 HOBU3HOW M HEOOBIYHOCTHIO SIBIISIETCSI CTUMYJIOM DPa3BUTHS MO3HABATEIHHOTO
uHTepeca. OTHOBPEMEHHO pPa3BUBAIOTCS CIIOCOOHOCTH BBISBIATH NPOOJIEMBI U paspeliarhb
BO3HHUKaroImue nporuBopeuns. [1o okoHUaHUU KaXA0W T€Mbl MPOBOJUTCS UTOTOBOE 3aHSATHE B
BUJIE TEMAaTUYECKOTO TECTUPOBAHUSI.

HroroBas arrecTamus npeayCcMaTpuBacT BbINNOJIHCHUC NHAUBUAYAJIBHOT'O IIPOCKTA.

3.0pranu3aloHHO-Tearornyeckue ycjaosus peaausanuu [lporpamMmsi.

3.1 YuebHo-MeTonueckoe obecneuenue [Iporpammsl

Meroauka oOy4deHuss 1Mo mporpamMme «XHMHUS B OBITY» COCTOMT H3 COYETaHHS
JICKIIMOHHOTO ~ M3JIOKECHUS ~ TEOPETUYECKOr0  MaTepuaja C  HaArSIIHBIM  [TOKa30M
WUTIOCTPUPYIOIIETO MaTepualia M MPHUEMOB peIleHHs MpakTHIecKuxX 3aaad. OOydarorimecs
3aKpEeIUISIFOT TOTYYeHHBIe 3HAHHS ITyTeM CaMOCTOSITENIFHOTO BBITIOIHEHHUS IIPAKTHYECKUX PadOoT.

JIns pa3BUTUS TBOPYECKOTO XHMHUYECKOTO MBIIUICHUS W HABBIKOB aHAJTUTUYECKOW
JIeITEIbHOCTH TEeNaror TMPOBOJUT CEMHHApBI, 3aHATHS IO TMPE3CHTAIlMd TBOPYECKUX U
NPAKTHYECKUX pabOT, MO3TOBBIC HITYPMbI, HHTEIUICKTYaIbHbIC UTPHI.

3.2. MatepuanbpHO-TexHHYeCcKOoe oOecrieueHre [Iporpammbl

OpraHu3anyuoHHbIE YCIOBUS, TIO3BOJISIONINE PEATN30BaTh COJEPKAHUE JOTIOIHUTEIBHON

00pa3oBaTeNbHOM MporpaMmbl «XHUMHUS B OBITY» MIPEAIOIaraloT HaTnyHe:
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- IOMEIICHUS!, YKOMITJICKTOBAHHOTO CTAHJAPTHBHIM YUE€OHBIM 000pyI0BaHHEM U MEOECIBIO
(mocka, mapThl, CTYJIbsI, MKadbI, 3JCKTPOOOECIICUCHUE, BRITSHKHOM 1IKad, pakOBHHA C XOJI0JHON
BOJIOTIPOBOIHOM BOJION).

- HEOOXOIMMBIX JIJIsl SKCIIEPUMEHTOB 00OPYAOBAHUS M PEAKTHBOB.

- MyJbTUMEIUHHOTO 000pymoBaHUs (KOMIIbIOTEP, HOYTOYK, MPOEKTOP, (IIdII- KapThl,
9KpaH, CPEJICTBA TEICKOMMYHHUKAIMK (JIOKAJIbHBIC IIKOJBHBIC CETH, BBIXOJA B HHTEPHET).
JunakTrueckoe oOecreueHue MpeArnoaraeT HaIWYhe TEKCTOB Pa3sHOYPOBHEBBIX 3aTaHUA,
TEMATUYECKHX TECTOB IO KKIOMY pa3zeiy TeMbl, HHCTPYKIUH JUIsl BHITIOJTHEHUS MPAKTHYCCKUX
pabor, Tabmumbl XuMmudeckux odyemMeHToB JI.MI. MenneneeBa, TaOJHIBI PAacTBOPUMOCTH

OCHOBaHHH, KHUCJIOT, COJIEH.
3. KagpoBoe oboecnieuenne Ilporpammbi

Ilenaror, peanmyfomnﬁ HporpaMMy JOJDKCH HMMCTb BBICHICC WM CPCIAHEC

npodeccronasbHOe 00pa30BaHUE B COOTBETCTBYIOIIEM HAIIPABICHUH
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