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IHosicHuTE/IbHAA 3aIIUCKA
Hanpasnennocts IIporpamMmbl  ecTeCTBEHHOHAay4Has YpOBeHb OcBoeHHMA [Iporpammsr —
0a30BbIT
AKTYyaJIbHOCTb U 0CO0EHHOCTH MPOrPaMMbI

Cucrtema obmiero oOpa3oBaHMsI HE BCErJa MOXET 00eCHeuuTh OO0YYaIOUIMXCS TaKUM YPOBHEM
oOpa3oBaHUs, KOTOPBIH OyIeT JOCTAaTOYEH /IS peaju3alid UX CIHOCOOHOCTEH B BBIOpaHHOW cdepe
nestenpHOCTH. IlporpamMmma BHEypouHOM JesTeNbHOCTH «XuMHUS B ObITy» (nanee — Ilporpamma)
HampaBJieHa Ha pa3BuUTHE U (GopMupoBaHUE Y 00yYAIOIIMXCS IIEIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIINX
BELIECTBAX HAa OCHOBE IMIOJYYEHHbIX XUMHUYECKMX 3HaHUW. B xoxme peamusanum IIporpammsl,
oOydJaromuecsi COBEPIICHCTBYIOT CBOM YMEHHS M HAaBBIKM B PEUICHUM TNPAKTHYECKHX 3a1ad, YTO
CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTMYECKOT0, HHKEHEPHO- TEXHUUECKOTO U AKOJIOTUYECKOro MplnieHus. Ha
pUMepe XUMHUH, y4allhecs IOJy4aloT TMpPEACTaBIEHUS O METOJax IO3HAHUS, XapaKTepHbIX JUIs
€CTECTBEHHBIX HayK (9KCIIEPUMEHTAIILHOM U TEOPETUUECKOM )

[Ipenycmotpennas IlporpamMmmoii peanu3anus MEXKIPEIMETHBIX CBS3€M MO3BOJIUT 00YYaIOIMMCS
OCYIECTBUTb MHTETPALNI0 NMEIOLIUXCS MPEACTABICHHUHN B LIEIOCTHYIO KapTHHY MHpa, a MPAKTUYECKUE 3aHATUS U
MPOEKTHAsl JEATeNbHOCTh COBEPIICHCTBOBATh YMEHHUS W HAaBBIKM, HEOOXOJWMBIC sl TPOBEIACHUS
UCCIIEIOBAHUS, COIMOCTaBIIeHUsI (DAKTOB, aHaNIM3a MOJYYEHHBIX PE3YyJIbTaTOB, pabOTHl ¢ MpuOOpaMu U
peaKTUBaMHU.

Bnagenue 3HaHUSAMH O XMMHYECKHMX BEIIECTBAX MOTYT OOECHeYHUTh I'PaMOTHOE OTHOIIEHHE K
NpUpOJIe ¥ K COOCTBEHHOMY 3/10pOBBIO 0€3 HaHeceHus yiiepOa. [loaToMy 3HaHHE BO3MOKHBIX MOCIEICTBUM
BO3JICHCTBUSL PA3IMYHOTO pOJAa XHMMHUYECKUX COEJMHEHUN Ha OpraHu3M 4YelloBeKa CTAaHOBHUTCS
HEOOXOMMBIM HE TOJBKO I Bpayuel, HO U IS K&KIOTO YeJIOBEKa.

3HaHUs, TOJTydaeMble B HIKOJIE IO XMMHUH, BO3MOYKHO W HEOOXOJIUMO T'PaMOTHO TPUMEHSTh U B
noBceHeBHOM ku3HU. [lo3HaBas OCHOBOIOJIAraroIIMe 3aKOHBI XUMHH, OOy4aroniuecs 3HaAKOMSTCS C
COCTaBOM U CBOHCTBaMH pa3jMYHBIX XHUMHYECKUX BEIIECTB, KaK €CTECTBEHHBIM 00pa3oM
MPUCYTCTBYIOIIME B YEJIOBEUECKOM OpraHu3Me, TaK U MpH HE3aBUCUMOM BHEIIHEM BO3JICHCTBUHU.
IkoIbHUKHM y3HAIOT, KAK MMEHHO 3TH BEIIECTBA BIUSAIOT HA MPOIECCHI XKUZHEEATEILHOCTH OpraHu3Ma U
Ha caMmy >KM3Hb YeJIOBEKa - YTO MOJIE3HO U B KAaKUX KOJIWYECTBAX,a YTO MOKET OKa3bIBaTh OTPHUIATEIHLHOE
BIIUSIHUE.

[Iporpamma «Xumusi B OBITY» 3HAKOMHT OOYHaroOLIMXCs ¢ KOMIUIEKCHBIMU Mpo0OieMaMu U 3afauaMi,
TpeOYIOIMKUMH CHHTE3a 3HAHUH 110 PSIy MpeaAMETOB ((pu3KKa, OUOIOTHS, SKOJIOTHS, TeoTpadusi, UICTOPHS).

DKOJIOTUYECKHE 3aJlaud: aHaIM3 HM3MEHEHUN B OKpYXKawolleWd cpelle M OpraHu3alus CBOETO
BIIUSIHUS Ha CUTYAINI0, JOPMUPOBAHUE OEPEKHOTO OTHOIICHHSI K IPUPO/IE.

Ouznyeckue 3alaud: U3yuyeHue (PU3MUecKUX CBOWCTB BEIIECTB, (PU3MUECKHE METObl aHaln3a
BEIIECTBA.

Hcropudeckue 3aaun: UCTOPUYECKUE CBEICHHS O BIUSHUM XUMUU Ha JKU3Hb 4YeJOBEKa.

Buonornyeckue 3agauu: u3yuyeHHE XMMHYECKOTO COCTaBa OOBEKTOB JKMBOM MPUPOJIBL.

Nndopmaruka - mouck uHdopmanuu B MHTepHeTe, cozmanue U odopmiieHHe Mpe3eHTALHH,
paboTa B TEKCTOBBIX U TAOJUYHBIX peIaKTOpax.

Copepxanne [IporpaMMbl 3HAKOMHUT OOYYAIOIIUXCS C XapaKTEPUCTUKON BEIIECTB, OKPYKAIOIIUX
Hac B OBITY: BOJIa, IOBAPEHHAs COJb, MHUIIEBAs COMa, C BEll €CTBAMH, U3 KOTOPBIX CIENIaHbI MOCYAQ, CIIMYKH,
KapaHjaamm, Oymara, CTpOUTeNIbHbIE MaTepHalibl, aBBTOMOOMIIbHAS] TEXHUKA, JIEKAPCTBA U T. II.

Takue tembl kak: «Boma», «lloBapenHas conb», «Cnuuku», «bymara» naroT BO3MOKHOCTb
aKTyalM3allud HKOJIOTUYECKUX 3HaHuM oOydaromuxcs. IlpakTtudeckue 3aHATHS — CIIOCOOCTBYIOT
(hOpMUPOBAHUIO CHIEIIMATBHBIX YMEHHH U HABBIKOB pabOThI C BEIIECTBAMU U 000PYAOBaHUEM.

[IpoextHbie pabOTH, TeMaTHKa  KOTOPbIX mpuBoauTcs B [Iporpamme,  mO3BOJAT



chopMHUpOBaTh y OOYJAIOMHUXCS YMEHHE CaMOCTOSTENBHO MPUOOpETaTh M MPUMEHATh 3HAHHS, a TaKKe
Pa3BHBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AxtyansHOCTh [IporpaMmel 00yCIIOBJICHA TEM, YTO B Y4eOHOM IUIaHE MO MPEAMETY

«XuMHsD» OTBEICHO Bcero | wac B Henmenmro B 9 Kiacce, 4To JTaeT BO3MOXKHOCTH C(hOPMUPOBATH Y
00yJarommxcs TOJIbKo 0a30BbIC 3HAHUS 10 IpeaMeTy. B ToxkeBpeMs Bo3pact 15-16 ner siBisieTcs BaXHBIM
IS TPO(heCCHOHAIIBEHOTO CaMOOTIPEICIICHUS

oOyuaronuxcs. Bo3MOXHO, 4TO NMPOCHYBIIMICS HHTEPEC K XUMHUU MOXET BIHITH Ha BBIOOD
Oymymieit mpodeccum.

Ienarornyeckas uesecoodbpasnocts Ilporpammsl

[Temaroruyeckas enecoodpa3zHocTh [IporpamMmbl 3aKiI04aeTcsi B TOM, YTO B MPOIECCE O0YUEHUs
CO3AI0TCS YCIOBHSA K (DOPMHPOBAHUIO Yy OOYYArOIIMXCS I[ENIOCTHOW KapTHHBI MHPA, BOCIIHTAHUIO JIFOJCH
TBOPYECKUX M KOHCTPYKTUBHO MBICIISIIUX, TOTOBBIX K PEIICHUIO

HECTaHJAPTHBIX >KM3HEHHBIX 3amad. Ha 3anstusx mo Ilporpamme dopmupyrorcs ymeHus
0€e30MmacHOro 00paIeHHs C BEIECTBAMH, UCIIOJIb3YEMBbIMU B TOBCEAHEBHOM KU3HH,

3aKJIa/IBIBAIOTCS. HOPMBI 3I0POBOTO 00Opa3a >KM3HU. 3HAKOMCTBO OOYYAIOIIUXCS ¢ XUMHYECKUMU
BEILIECTBAMHU, U3 KOTOPBIX COCTOUT OKPY>KAIOIINI MUD, TIO3BOJIET PACKPHITh BaKHEHIIINE

B3aUMOCBSI3H Y€JIOBEKA M PA3JIMYHBIX BEIIECTB B CPEJIe €ro OOUTAHMS.

Oriuuurensnbie  ocodennoctu IIporpammbl.

[IporpaMmMa wMeeT TPHUKIAAHYIO HANPaBICHHOCTh MW CIYXKHUT JUISI  yIOBJICTBOPCHUS
WHJIMBUIyaJTbHOTO HHTEpeca OOydammmxcs K HW3YYCHUIO W TMPUMEHCHHIO 3HAHUN 10 XUMUHU B
noBceHEeBHON >km3HU. B IIporpamme craBUTCS 3amada HEOOXOJAUMOCTH OOECHEYUTh XUMHUYECKYIO
TPAaMOTHOCTH B HAITPABJICHUH COXPAHEHUS 3/I0POBbhs, KaK 3aJI0Ta YCIENTHOCTH YeJIOBEKA B KU3HH; TaeTCSA
TIOHSATHE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHU3MaX UX JIEUCTBUS Ha OpraHu3M udenoBeka. Conepikanne
[IporpamMMbl ompenensieTcss ¢ y4eTOM BO3PACTHBIX OCOOEHHOCTEH OOyYaromIMXCs M HMX WHTEPECOB B
o0nacTH MO3HAHUS MHpa, K caMoMy ce0e, JKU3HM B II€JIOM, a TaKXkKe C Y4eTOM ICHXOJIOro-Tearornieckux
3aKOHOMepHOCTe 00yueHus u (OPMHPOBAHHMS €CTECTBEHHOHAYYHBIX 3HAHMM W BHAOB I103HABATEIBHOM
nestensHocTH. Oco0oe BHUMaHNE yaenseTcst (pOPMUPOBAHUIO HKOJIOTMUECKUX 3HAHUHN 00y4aromIuxcsl.

Mopeas u 3agauu Ilporpammsi

Mopeab: popmupoBaHue y 00y4aronuxcs rIyOOKOro 1 yCTOWYMBOTO MHTEpeca K MUPYBEILECTB U
XHUMUYECKHX TPEeBpalieHuii, IpHoOpeTeHre HeOOXOAUMBIX TMPAKTHYECKUX YMEHUH U

HAaBBIKOB [TPOBECHUS SKCIIEPUMEHTOB.

Sagauu:

Oobyuarmue:

- paciIipeHe Kpyrozopa 00y4aroIuxcs;

- MOBBIIIEHUE UX UHTEpPECA K XUMUH U Pa3BUTHE BHYTPEHHEH MOTHUBALUN YUYEHUS

yepe3 (QOpMHUPOBAHUE NPEICTABICHUA O COCTaBE M CBOMCTBAX XUMHUYECKHMX BEIIECTB U
MaTepHaloB, OKPYKAaIOIINX YEJIOBEKA B IIOBCEJHEBHOW )KU3HU U ME/IULIVHE;

- pacmipenre W yriayOneHue 3HaHWH o0ydaromuxcs O poid XMMHYECKHX 3JIEMEHTOB U MX
COCIMHEHUH B KU3HENEATEIbHOCTH OPraHW3Ma, O BAKHEUIINX XUMUYECKUX MPEBPALLECHUSX, JEKAIINX B
OCHOBE MeTaboju3Ma, O MNPUMEHEHUH B MEIHUIIMHE HEKOTOPHIX HEOPTaHWYECKHMX U OPraHuYecKHX
BEILIECTB;

- pacimupeHue ¥ yriayOieHrue 3HaHWi oOydaromuxcs M0 OBIAJACHUIO OCHOBAMHU METOJIOB
MO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX HayK (HAOI0IeHUE,

CpaBHEHHE, IKCTIEPUMEHT, U3MEPEHHUE);

- MOATOTOBKA OOYUYaIOIIUXCS, OPUEHTUPOBAHHBIX Ha XUMHUYECKHH MPOQuIb 00y4YeHuUs, K
YCBOEHHUIO MaTepuaa NOBBILIEHHOTO YPOBHS CIIOKHOCTH 10 XUMHUHU.

Pa3BuBarwuue:

(dhopMHpoBaHHEe CIIEIUATFHBIX YMEHHI U HABBIKOB paboThl ¢ XUMHYECKUMH BEIECTBAMU U

MaTepuagamMi B OBITY U UCTIOJIb30BAaHUS MOTYYSHHBIX 3HAHUN Ha MPAKTUKE;

pa3BUTHE TBOPYECKHX CIOCOOHOCTEH M YMEHUH yuyalluxcs CaMOCTOSTENbHO NpHOOpeTaTh WU

MPUMEHATH 3HAHUS Ha MTPAKTHUKE.

BocnurarejabHble:

- BOCIIUTAHNE JKOJOTHMYECKOH TPaMOTHOCTH M XUMHYECKOHM KyJbTyphl TIpU OOpalleHHH C
BEILIECTBAMU;

- BOCITMTAHHE HMOLMOHAIBHO- IIEHHOCTHOI'O OTHOIIEHHS K OKPYXAroLIeMy MHUDY;

- OpHEHTAIlNs Ha BBIOOpP XUMHKO-OMONOTHYECKOTO MPOQUIS.



Anpecar IIporpammsl

[Iporpamma akTyaneHa mis oOyuatomuxcs 9 kmacca (15-16 ner). Ha oOywenne mo IIporpamme
MPUHUMAIOTCS BCE XKeJaroline, MMEole 0a30Bble 3HAHUA 110 XUMHUH U HE MMEIOIINETIPOTUBOTIOKAa3aHU I
110 3/I0POBBIO.

@opMBbI M pe:KUM 3aHATHIL.

®opMbl OpraHu3amuu y4eOGHOro 3aHATHA:

- JIEKIIMOHHO-CEMUHAPCKOE 3aHSATHE;

- MPaKTHYECKOE 3aHATHUE;

- Oecena;

- KOH(epeHIHs,

- urpa.

®opmbl opranuzanuu 00pa3oBaTeJbLHOr0 MpoLecca - TPYINIOBAs, WHIUBUIYAJbHAS.

Conepxanme I[lporpamMbl mpeamnonaraet pa3sHOOOpPa3HbIE BUABI JESITEIBHOCTH O0yYaIOIIUXCS:
Oecesbl, IWCKYCCHH, TPAKTHYECKHE M JaOOpaTOpHBIE pabOTHI, CAMOCTOATENBHBIE TIPOCKTHBIE pabOTHI C
MCTIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHKOB WH()OPMAIIUH.

I'pynnosaa (Gecena H»BpUCTHYECKAs, 3alIUTa MPOEKTOB, JIAOOPATOPHOE 3aHATHE, JEKIHs, OJMMIINA/IA,
OTKPBITOE 3aHATHE, TIPAKTHIECKOE 3aHATHE, TPE3CHTAINA, CEMUHAD).

Hnousudyansnaa (HabmoneHue, oTpabOTKa HaBBIKOB PEIICHHS MPAKTUYECKUX 3ajay).

JlexuuonHo-ceMuHapckas (opma mHpoBeeHUs YYeOHBIX 3aHATUM MO3BOJNAET PACHIMPUTL U YTIyOUTh
3HaHUS O XUMHUYECKHUX BEIECTBAX, MPHUMEHSEMBIX B OBITY, CTPOHTENHCTBE, METUIIMHE U T.1. CeMUHAPHI
CTIIOCOOCTBYIOT TIOBBIIICHUIO YPOBHS CAMOCTOSITEIIPHOCTH OOYUYAIOMIMXCS B YCBOCHUHM MaTepuana u Ipu
paboTe ¢ TOTOITHUTETHHBIMI HCTOYHUKAMU WH(POPMAIINH.

[TpakTnyeckne 3aHATHA CIOCOOCTBYIOT (OPMHPOBAHMIO CIEIMANBHBIX YMEHHH W HaBBIKOB PabOTHI ¢
XMUMUYECKIMHI BeIecTBaMu W 00opymoBanueM. Co3aHue TMPOEKTHBIX paboT Mo OTAENbHBIM TemaM [IporpamMMel
HO3BOJIIIOT Pa3BUTh TBOPYECKUE CHOCOOHOCTH, c(HOPMHUPOBATH y OOYUaIOIIMXCS YMEHHSI CaMOCTOSITEIbHO
npuoOpeTaTh 3HAHHUS.

WnuTerpanus: mporpamMma yrayOuseT 3HaHUS MO OHOJOTMM, XMMUH, 3KOJOIMM, MEIULMHBI,
ncuxoJioruu. ITorom ycBoeHus mporpamMmsl sIBJII€TCS 3aIIUTa IPOEKTa.

Cpok peanusanuu IIporpammpl.

Cpok peanuszanuu nporpaMmel - 1 roz.

O011ee KOJMYECTBO YUEOHBIX YACOB, 3aIUVIAHUPOBAHHBIX HA BeCh MepHo/1 00y4eHusi: 36 4acoB



H.TlaHI/IpyeMbIe pPe3yJbTaThbl 0CBOCHUA HpOFpaMMLI.06p330BaTeJILHBIe pe3yJbTarbl:

- Tocyie 3aBepuieHns oOyuenus no Ilporpamme oOywatormuecss OyayT 3HATh:

- COCTaB, CBOICTBA, 00JIAaCTH IPUMEHEHHUsI HanboJiee pacpOCTPaHEHHBIX BELIECTB U

MaTepuaJoB U YMETb MPUMEHSATh MX [0 HA3HA4YEHMIO, coOnrofas mpaBuia 0e30I1acHOIro
oOpallleHUs C HUMH;

- pOJIb XUMHUYCCKUX IJJIEMCHTOB U HX COGIII/IHCHI/Iﬁ B KU3HCACATCIBHOCTH OpraHr3Ma,

- BOKHEHIINE XUMHYECKHE TPEBpAIleHHs, JIeKaIIie B OCHOBE METaboIn3Ma;

- HCKOTOPLIC HCOPraHWYCCKUC U OPraHUYCCKUC BCUICCTBA, IIPUMCHACMBIC B MCIUIIMHC. ITocne 3aBCPUICHUSA
o0yuenwus o [Iporpamme oOydatormecs: OyayT yMeTh:

- COCTaBIISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JIEMEHTOB B IPUPOJIE,

00OCHOBBIBATh POJIb KAKIOTO B COXPAHEHUH MPHPOTHOTO PABHOBECHS, aHATH3UPOBATH IIPUINHBI
Y TIOCTICJICTBUS €T0 HAPYIICHUS;

- IPOBOJUTH XUMUYECKUN SKCIIEPUMEHT 110 OOHAPYKEHUIO KATHOHOB ¥ aHMOHOB B pPacTBOpax;

- coOo1aTh MpaBuiia 0€30MaCHOCTH TPH OOpaIlleHUH C JIEKAaPCTBEHHBIMHU BEIIECTBAMU M CPEACTBAMU
OBITOBOM XMIMHH;

- COCTABIIATh OTYET O MPOJEIAHHOM JKCIIEPHMEHTE;

- IPUMCHATL BCIICCTBA 110 HA3HAYCHUIO,

- pe€liaTh 3agauu paBquHoﬁ CTCIICHU CJIOXKHOCTH:. KaK THIIOBBIC, TaK U KOMIIJICKCHBIC,

- pa3BUBATH CO6CTB€HHy}O WHUOUATUBY W TIIO3HABATCIIbHYI0 AKTUBHOCTH IIpU PCIICHUN Pa3TIAYHBIX
BOTIPOCOB U MPOOJIEM B XUMHH.

JUTss MOHUTOpHHTA Pe3yJIbTaTUBHOCTH 00pa3oBaTenbHOTO mporecca mo [Iporpamme «Xumusi BOBITY»
WCTIOJIB3YIOTCS CIIEAYIOIINE BHIBI KOHTPOJIS:

Npe/IBApPUTENbHBIM KOHTPOMb (MpOBEpKa 3HAHMH ydaluxcs Ha HayalbHOM dTare ocBoeHus IIporpaMmer)
— BXOJIHO€ TECTUPOBAHHUE;

TEKYIUI KOHTPOJb (B TEUEHHE BCEro cpoka peanuszauuu [Iporpammsbr);

. UTOTOBBIA KOHTPOIb (3aKIIOUUTENIbHAS MPOBEPKA 3HAHUH, YMEHU I, HABBIKOB T10
uroraM peanuzauuu [Iporpammsi).



Conepxanne Ilporpammsl
Y4eOHblIl (TeMaTHYECKHii) NJIAH

Ha3BaHHE pa3aejaa

KouanugecrBo yacoB

®opma arTecranun/

No i/ Bcero Teopus NpPaKTHKA KOHTP OIS
1 (BBogusbie 3aHATHSL. 3 1 2
2 |Ucropus 2 1 1 BxonHoe
B3aMMOOTHOILLICHUI TECTUPOBAHKE
YeJIOBEKA M IPHPOIbI
CBoiicTBa BeIIECTB 2 1 1 TECTUPOBAHUE/ OTUET
3 1o NPAKTUYECKON
pabote
4 |louemy u KaK 2 1 1 TECTUPOBaHUE/ OTUET
MPOTEKAIOT XUMHYECKUE 1o TIPaKTHIECKOH
peaKiu pabote
5 |Boma 2 1 1 TECTHPOBAaHUE/ OTYET
1o NPAKTUYECKON
pabote
6 [YucTble BemecTBa U 2 1 1 TECTUpPOBaHUE/ OTUET
cMecH B KU3HH o TIPaKTHIECKOH
YeJIoBeKa paboTe
7 |lloBapeHHas coap u 2 1 1 TECTUPOBaHUE/ OTUET
caxap 1o HPAKTUYECKON
pabote
8 2 1 1 TECTUPOBAHUE/ OTUET
X HUMUS TTUIIN o HPAKTUYECKON
pabote
9 |Crnmukm 2 1 1 TECTUpPOBaHUE/ OTUET
o HPAKTUYECKON
pabote
10 |bymara 2 1 1 TECTUPOBaHUE/ OTYET
10 IPaKTUYECKOU
pabote
11 |Hayuno- 15 2 13 3amura npoeKkTa
HCCIIEIOBATENbCKAS
MPOEKTHAas
JEATEIbHOCTD
36 12 24




Copep:xxanne IIporpammbl BBenenue

O6ume mpaBmwia paboThl B XUMHUYECKOW saboparopuu. Texuuka Oe3omacHOCTH Tpu paboTe B
xummdeckor nabopatopun. OkazaHue TMEpBOM MOMOINM MPU HECYACTHBIX ciydasx. [lpaBuna paboTsl C
KHCJIOTaMH, IIeJI0YaMHu, JIETyYHMH BellecTBaMu. HarpeBarenbHble mprOOpHI U MpaBmiia paboThl ¢ HAMH.
XuMudeckas mocysa o01ero HazHadeHus. MpIThE U CYIITKa XUMHYECKOH TIOCYIbI.

Ponp xumumM B KM3HHM 4YelOBEKAa W pa3BUTHHM uenoBedecTBa. O030p BaKHEHIIMX KIIACCOB
COEJIMHEHUM, HCII0JIb3YEMBIX YEJIOBEKOM. XUMHUS -TBOPEHHE IPUPOJIbI U PYK YeI0BeKa. XUMUs BOKpyTHac.
XHWMHUYECKHUE BEIIECTBA B IOBCETHEBHOM )KM3HU YEJIOBEKA.

IIpakTHka:

[lpuembr oOpamieHuss C HarpeBaTeIbHBIMH TPUOOpPaMH (CIUPTOBKA, IUIUTKA, BOAsSHAs OaHs) U
XMUMHUYECKOH MOCy 01 0011ero Ha3HaYeHHUSL.

CocraBieHue TaOMUL, OTPAKAIOIMIMX KIACCU(PHUKAIUIO BELIECTB, H3TOTOBJIEHUE 3THUKETOK
HEOPraHWYEeCKUX BEILECTB, COCTABICHHE CNHICKA PEAKTHBOB, HECOBMECTUMBIX JJIs1 XpPaHEHHUSI.

Tema 1. Vcropus B3aMMOOTHOIIEHUH YET0BEKA U IPUPOJIBI

WcTounnku sHEpruu (McuepnaeMble U HeucuepnaeMble). « IKOJIOTHUECKUN PIOK3aK».

HeoOxomuMocTh Oepe’kHOro OTHOLIEHUsSI K OKpyxkaromiei cpene. UenoBek M mpHupojaa B JaleKOM
MPOILIOM: TPUCBAMBAIOIIIEE XO3UCTBO. J{peBHue mroau. BiusiHue npupoIHbIX YCIOBUI HA pAcCENIeHUE U
3aHATHS IPEBHUX JIIOJICH.

OcHOBHBIE 3aHATHS IPEBHUX JIFOJIEi: coOnpaTenbeTBO M oxoTa. [IpucBanBatoiee X03gicTBo.

JlokanbHBIN XapakTep BIUSAHUS AATEIbHOCTH IPEBHUX cOOMpAaTeNell 1 OXOTHUKOB Ha MPUPO/IY.

[Tepexon dvenoBeka K MPOU3BOIALIEMY XO3UCTBY. IIpousBopsiiee xo3sicTBO. Bo3HUKHOBEHHE
3eMIle/IeNns U CKOTOBOJACTBA. Bo3elicTBre Ha MPUPOY IPEBHUX 3€MIIEJIENBIEB U CKOTOBOJOB.

Cruxuiinoe npupoaonoibzoBanue. OmycTeiHUBaHUE. [ MOETh MBUIH3AIIAMN.

Ot xosecHMIIBI O camosieTa. MI3MeHeHne Xapakrepa MpupoA0I0Ib30BaHUS B MPOLECCE Pa3BUTHSA
YyeJIOBEYECKOro o0IecTa

UYenoek u ipupoa B HacTodieM. [Ipsimoe u KoOCBEHHOE BO3JICHCTBUE X03CTBEHHOM

JIEATEIIbHOCTH YelloBeKa Ha mpupoy. MaTpoaykuusa. Hencuepnaemble u ncuepriaeMbie UCTOYHUKHI
sHepruu. MICTOUHMKN SHEPTHH (MCUYEpIIaeMble U HEUCcUepIiaeMbie). « IKOJIOTHIECKUN PIOK3aKy.

Heob6xomuMocTs

OEpe)HOTO OTHOIICHUS K OKPYXKAIOIIeH cpene. AJNbTEpHATUBHBIC MCTOYHUKHM dHEpPruu. [IpuivBHbIC
AJIEKTPOCTAHIIUK. JHEPrHs BeTpa. ['eoTepmanbHas sHeprus. buosnepreruka. [Ipakruyeckue 3axaHust

Monenupyem BeTpsiHON aBuratesib. CTpoUM «po3y BETPOB» CBOei MecTHOCTH. IIpeBpaiieHre pazHbix
BUJIOB SHEPTUH APYT B ApyTa.

HarpeBaem mo-pa3HoMy (Imepegada TEIUIOBOM DHEPTrUU W3IyYEHHUEM, TEIJIONMPOBOJIHOCTHIO,
KOHBEKIIHCH).

Tema 2. CBoliCcTBa BEIIECTB.

XuMuueckre u (PU3MUECKUe CBOMCTBA BemlecTB. YncThie BemecTBa U cMecd. OCHOBHBIC MPUEMBIC
TBEpABIMU, JKUJIKMUMHU U Ta3000pa3HeIMH BemlecTBamu. JlabopartopHble crmocoObl MOJIy4eHUs
Heopranuueckux Bemiects. [Ipolecc pacTBopeHus BeiecTB. PacTBOpbl M UX MIPUTOTOBJICHUE.

IIpakTryeckue 3amxaHusi

[Tonmy4enue yriaekucaoro raza, KUCIopoJa BIJ1abopaToOpuH.

[Tonyyenue cynmpara mMenu u3 mMeau , cepeOpa u3 Hutpara cepebpa u 1.0 Tema 3. [louemy u kak
NPOTEKAIOT XUMUYECKUE PEAKLIUH.

MHoroo06pasue u 3aKOHOMEPHOCTH MPOTEKaHUsI XUMUYIECKUX peakimid. Knaccudukanus XuMU4ecKux
peakuuii. 3aKOHOMEPHOCTHM NPOTEKAHMS XUMUYECKUMX peakuuil. BHemHue Npu3HAKKM NPOTEKaHUS
XUMHUYECKUX peaKIuil. XMMHUUYECKHE YpaBHEHHMs. 3aKOH COXPAaHEHMsI MacChl BEIIECTBA. XHUMUYECKHE
pEaKlMK B )KUBBIX OPraHU3Max.

IIpakrnyeckue 3agaHus

CocrapieHue ypaBHEHUI peakiyii N0 LENoYKe NpeBpalleHui.

OnbIThl «3Mest U3 caxapHO#l myApbI», «B3anmoaeiicTBue METaIOB € COJITHOM KUCIOTOW,

«3Mest U3 TIIIOKOHATA KaJIBIIHUS)

I[IpoBenenue kauecTBeHHbIX peakiwil. Tema 4. Bona.

Bona B macmrabe manersl. KpyroBopoT Bozbl. [IpupomHas Boma u €€ mMpecHO BOABI Ha ILTaHETE.



[Ipecnas Bojga u ee 3amachl. DKOJIOTHYECKHE MPoOIeMbl YUCTON BoJAbl. Boma B opraHusMme denoBeka.
Bona B meauimue u ¢apmakonorun. AHOManuu (U3NYECKUX CBOWCTB. PacTBOpsiomas cnocoOHOCTh BOJBI.
[Tpo6eMbl MATHEBOM BO/IBI.

IIpakTHka:

Amnanuz BoJbl U3 NPUPOJHBIX UCTOYHUKOB. PacTBopsitoliee neiicTBue Bobl. OunCTKa BOJBI.

OrmpeneneHue XeCTKOCTH BOJBI U €€ ycTpaHeHHe. MHoro jim BoAsl B oBomax u ¢pykrax? Tema 5.
UYucTble BElIeCTBA U CMECH B )KM3HH Y€JIOBEKa

Uucreie BemectBa JuctmmupoBanHas Boaa, Kucnopos. Cepebpo, Bogopon, CBunen u ap.

Hcrunnsle pactBopsl. CMecu Mopckas Boza. I'panut. Cranb. PacTBop xnopusia HaTpus A5l MHbEKLUH.
Uyryn. Bo3nyx. bazanst. CTekino. OMynbCcusi «mMacio B Boae». Pa3HOBUIHOCTH cMeceid, 00IacTH X

HCIIOJIb30BaHMS B TIOBCETHEBHOM KM3HU 4eloBeKa. [ OMOreHHbIe U reTeporeHHbsle cmecu. CmecH B
dapmaxonoruu. [IpruMepsl )KUIKHX, TBEPIBIX U Ta3000pa3HbIx cMeceil. OMHOPOAHBIE M HEOAHOPOIHBIE CMECH
B ObITy. CBOlCTBa cMecell. Pa3enenue cmecei.

Boigenenue  BemiecTB M3 HEOAHOPOJHOW  cMecH, OOpa30oBaHHOM  PACTBOPUMBIMH U
HEpacTBOPUMBIMU B BOJie BemlectBamu. OtcrauBaHue: BblieneHue BelEeCTB M3 HEOJHOPOIAHON cMecH,
00pa3oBaHHONM HEPACTBOPUMBIMH B BOJIE BEUIECTBAMH C PA3IUYHON IJIOTHOCTHIO. B

JeUTENbHON BOpoHKe. JlMCTHIISAIMS, BbIIapuBaHHe, LEHTPU(YTUpOBaHUE, XpoMaTorpadus,
KPUCTAIIM3aIMs ¥ BO3roHKa. [leperonka uim AUCTUIIANNS - CIIOcO0 pa3/ieseHus, OCHOBaHHBIN Ha

pa3IM4uy B TEMIEpaTypax KHUIEHHS JAPYT B IPyre KOMIIOHEHTOB.

[Ipuem pazneneHus 0JHOPOIHBIX CMECeH yTeM UCHapeHus JeTYUUX )KUIKOCTEHN ¢ MoCaeayIoIIeH
KOH/JIEHCanuen nx napos. IIpumep: mosydeHne TuCcTUIUIMPOBAHHON BOABL. Peniennes3anad Ha HaX0XKICHHUE
MaccoBO# U 00BEMHOM JOJIU KOMIIOHEHTA CMECH.

IIpakTuka

W3roropinenue npoctedmux GUIbTPOB U3 NOAPYUHBIX cpelcTB. Pa3nenenne HEOJHOPOIHBIXCMECEH.

OuncTtka MEITHOTO Kynopoca OT HEpPacTBOPUMBIX M PAacTBOpUMBIX npumeceil. Tema 6. IloBapenHas
COJIb U Caxap

Ponbs moBapeHHOl conu B 0OMEHE BEIIECTB YeOBeKa M KHMBOTHHIX. CoJieBOM OajaHC B OpraHM3ME
yenoBeka. [IpumeHenne xymopuia HaTpusa B XO3SMCTBEHHOW JEITEIBLHOCTH 4enoBeka. Korma comb - .
3noymnoTpebienne comblo. Vcnonbp3oBaHue XJI0pyuaa HATPUsSl B XUMUYECKOU TPOMBIILITIEHHOCTH.

Hcnonp3oBanne xjmopuaa HaTpusl B e, MeauimHe. [Ipon3BoicTBo moBapeHHo# conu. Caxap u
erocBoiicTBa. [lone3Hpie 1 BpenHbie 4epThl Caxapa. HeoOwitHOE MprMeHeHne caxapa.

IIpakTuka.

CBoiicTBa pacTBOPOB MOBapeHHOM cosn ['oput mu caxap? TpruOoIroMHUHECTICHITUS

Tema 7. Xumus numum

N3 dvero coctout numa. XMMHUYECKUM COCTAaB MPOAYKTOB NUTaHUSA. OCHOBHBIE KOMIIOHEHTHI
MUIIA: KUPBI, OCJIKH, YIIeBOJbl, BUTAMUHBI, COJU. XHUMHS MPOJYKTOB PACTUTEIBHOTO U KUBOTHOIO
npoucxoxaeHus. @usuosnorus numieBapeHus. [IpoaykTel OpICTPOro MPUrOTOBICHUS U OCOOEHHOCTHU UX
npousBojcTBa. [Iporeccesl, mpoucxoasauye Npyu Bapke, TYIIEHUHU U kapeHud nuum. Kak cienats ey He
TOJIBKO BKYCHOM, HO U mojie3Ho#? Jlo0aBKU B MPOAyKThl MUTAHUS.

XHUMHUECKHE PEaKUUU BHYTPU HAac. XUMUUYECKHE MPOLECCHI, MPOUCXOAAIINE MPU XPAaHEHUU U
nepepadoTKe CeNbCKOX03HCTBEHHOTO ChIpbsi. KOHCEpPBAHTHI M aHTUOKUCTHUTEIH, UX POIIb.

Crnoco0Obl XUMHUYECKOTO aHajKM3a COCTaBa BEUIECTB B MPoAyKTax nutanus. CoaepskaHue BUTAMHHOB U
MUHEPAJIbHBIX BEIIECTB B MUILIEBBIX IPOIYKTaX.

IIpakTuka

Omnpenenenue kayectsa Meaa. [IpoBepka Mea Ha HaIMUKE KpaxMmala, Mela, caxaposbl.

Onpenenenue ButamMuHoB A, C, E B pacTuTeIbHOM Macie.

OrmpeneneHue HUTPATOB B MPOAYKTaX. AHAIN3 TPOXIAIUTENBHBIX HAMUTKOB. OnpenenennexopernHa B
HaIuTKax

Ompenenenue colepkaHus >KUPOB B CeMEHax pacreHuid. KadecTBeHHbIE peakIMud Ha NPuCyTCTBUE
YIJIEBOJIOB.

XUMUYECKHUE OTIBITHI C )KEBATEIILHOW PE3UHKOM.

Onpenenenue cojaepkaHusi MOBApPEHHOW COJM B MPOJAYKTax MUTaHUs (Macio, ChIPbl, COJIEHBIE
TBOPOJKHBIE U3/IEITHS).

Tema 8. Crinuku

IMupodopsl. Uctopust uzobperenust crnmuek. Cnuuku I[lancens n Yokepa. Cnumuku Copwua.
Cnuuku Hpunu. [lBenckue crnmuku Jlynacrpema. Kpacubiit u Oenbiif gocpop. OKHCIUTENBHO -



BOCCTaHOBUTEIILHBIC MPOIIECCHI, MPOTEKAIOIINE NP 3KUTaHUU CTUYKH. OCHOBHBIC BUIBI

COBPEMEHHBIX cru4eK. [lepeBsHHbIC(M3TOTOBICHHBIE U3 MATKUX MOPOJ JIEPEBA OCUHBI, JIUIIbI, TOMOJIS,
aMEpUKAHCKOH Oenol COCHBI W T. 1.), KAPTOHHBIE M BOCKOBBIC (TMapa)MHOBHIE - WM3TOTOBICHHBIC W3
XJI0MYaTo0yMasKHOTO KIyTa, MPOMUTaHHOTO napaduuom). [To MeToy 3auranus - TEpOYHbIC

(3axwuTaroIuecs Npu TPEHUH O CIICIMATBHYIO TIOBEPXHOCTD - TEPKY) M OeCTEPOUHBIC (3aKUTAFOIIHECS
NPUTPEHUU O JTFOO0YIO IOBEPXHOCTB ).

Crnmueunoe npousBocTBO B Poccuun. Ctpoenue, coCTaB U M3rOTOBIICHHE CITUYEK.

Cnenuanbabie crimakd. LIITopMOBBIe (OXOTHUYBH) - TOPSIINAE HA BETPY, B CBIPOCTH U TIOJT IOKIEM.

Tepmudeckue - pa3BUBaIOIIKE MPHU TOPEHUU 00JIE€ BBHICOKYIO TEMIIEPATypy U JArOLIUe MPU CTOPaAHUU
TOJIOBKH 0OJIbIlIee KOJIM4eCTBO Teria. CUrHaIBHBIC - JAOUIMe MPU TOPEHUU [IBETHOE IIJIaMs.

dororpadudeckre - JAIONIME MTHOBCHHYIO SIPKYIO  BCIBIIIKY, HCIOJNB3YEMYIO  IIpH
dororpadupoBannu. CurapHbIC - CIIUYKK YBEIMYCHHOTO pasMepa uisi 0ojee MpOJODKHTEILHOTO TOPECHHS
NpU PacCKypHBaHHUU CUTaphl. TpyOOUHBbIE- CIIMYKH YBEITMYEHHOTO pa3Mmepa st 0oJiee MpoI0JKUTEITBHOTO
TOPSHHsI TIPU PACKYPUBAHWH KypHUTEIbHOW TpyOkum. KamwHHBIE - OYEHb JUIMHHBIC CIUYKH, YTOOBI
32KUTaTh KaMHHBI. ['a30BbIE - MEHBINCH JJTMHBI, YeM KaMUHHBIC, YTOOBI 3QKHTaTh T'a30BBIC TOPEIKH.

JlexopaTuBHble (MOAAPOYHBIE, KOJUIEKIIMOHHBIE) - OTpaHWYEHHbIE BBIMYCKM KOPOOKOB (MHOTrAA
Ha0oOpaMH, YJIIO)KEHHBIMHU B JIEKOPATUBHYIO KOPOOKY).
IIpakTka

W3ydeHue CBOWCTB Pa3IMYHBIX BUJIOB CIHYEK (OBITOBBIX, OXOTHHYBHX, TEPMUUYCCKHUX, CUTHAIBHBIX,
KaMHUHHBIX, (hoTorpaduyecKux).

Tema 9. Bymara

OT mepraMeHTa U MIETKOBBIX KHHT 10 Hamux aHer. [lemmono3a. Ces3yromue: KaoauH, KapOoHaAT
KaJIBIUS, MATMEHTHI. XJIOMYaTOOYMaKHbIC TKaHU. BuWabl OymMarm W WX MPaKTHYECKOE HMCIOJIb30BAHHME.
Texuosorust npon3BocTBa Oymaru. CTpykTypa OyMars o MUKPOCKOIIOM BO (hIYOPECIICHTHOM CBEUCHUH.

[Tonydhabpukarsl a1 MPOW3BOJACTBA OyMaru: JpPEBECHAas Macca WM IIEJUTI0N03a; IEJUTH0I03a
OJIHOJIETHUX PAcCTeHUHU (COJIOMBI, TPOCTHHIIBI, KOHOIUIM, PUCa U APYIHX); MOJTYLEII0N03a; MaKylaTypa;
TpSANHMYHAs TOJymMacca; JJsl CIeUUalbHBIX BUIOB Oymaru: acOecT, IIepCTb M Jpyrue TEKCTUIIbHbIE
BOJIOKHA.

[TpousBocTBO OyMaru: MpUrOTOBJICHHE OyMa)KHOM Macchl (pa3MoJl M CMEIICHHE KOMIIOHEHTOB,
MpOKJICHKA, HANOJHEHHE U OKpacka OyMaXKHOM MaccChl); BbIpabOTKa OymMakHOM Macchl Ha
OymarojienarenpbHOM MammHe (pa30aBieHHE BOJAOW M OYHMCTKA MAacChl OT 3arps3HEHHH, OTJIUB,
MPECCOBAHMUE M CYIIIKA, a TAKXKE IEPBUYHASI OT/ICIIKA); OKOHYATEIbHAs OT/IeiKa (KalaHanpOBaHuUE,

pe3Ka); COPTUPOBKA U YIIAKOBKA.

IIpakTuka.

W3yuenne cBOiCTB pa3nuuHblx BuIOB Oymaru. Ilomydenwe Oymarum. Tema 10. Xumus wu
CTPOUTENIBCTBO

CrpoutenbHbie pactBopbl. M3BecTh. Men. Ilecok. beron. Ilemenrt. Uctopus crexna. Kupnuym.
®apdop u dasiac. [IpeBecrHa - yHUKAIBHBIM CTPOUTENBHBIM MaTepual. JIakokpacouHble MaTepHaibl.
CpoiictBa onn(bl, MacIHsSHBIX Kpacok, smanei, pactBoputeneid. [loHsTHE 00 3KOJOTMYECKH YHUCTHIX
marepuanax. Kepammueckas mena. 3umaput. Kampimmr. Conomut. ['pyTo0noku. Cunukatsl METalIOB U
BSDKYIIME MaTepranbl. Koppo3us cTpouTenbHbIX MaTepuanoB. [lomrMepsl B CTPOUTENLCTBE.

XUMHUYeCKHe CBOWCTBA CTPOUTEbHBIX MAaTEPUATIOB

Xumuyeckass CTOMKOCTb - 3TO CBOWMCTBO IOKa3bIBAaeT, HACKOJIBKO MaTepHan YCTOWYMB K
BO3JICHCTBUIOPYTUX BEIIECTB: KUCIOT, IEI0YEH, COJIeH U ra3oB.

Koppo3uoHHasi ycTOHYMBOCTH - CBOWCTBO MaTepuana MPOTUBOCTOSTH BO3JCHCTBHUSM OKpPYKArolien
cpenbl. Yarie BCEro 3TO OTHOCHUTCS K CIIOCOOHOCTH HE TPOMYCKAaTh BIAry.

PactBOpuMOCTb - CBOICTBO, MPU KOTOPOM Marepual MMEET CIOCOOHOCTh PacTBOPSATHCSA B PA3IUYHBIX
KUIKOCTSX.

Anre3ust - CBOHCTBO, KOTOPOE XapaKTEpPH3yeT CMOCOOHOCTh COCAMHATHCS C JAPYTHMMHMAaTepuaiaMu
Y IOBEPXHOCTSAMH.

Kpucrannuzaims - XxapakTepuCcTHKa, IPH KOTOPOH MaTepran MOKET B COCTOSIHUHM Mapa, pacTBOPAUITU
pacrmiaBa 00pa3oBBIBaTh KPUCTAJLIBI.

Bunel 3arpsisHeHuil (TIBUIEBBIC, paMAIlMOHHBIE, OWONOTHMYECKHE, IIYMOBBIE), 3HAYEHHE IKHMBBIX
OpPraHU3MOB B JIOMaX U KBapTHpax.

IIpakTuka.

OmpeneneHre OTHOCUTENBHOM 3aMbUIEHHOCTH BO3/AyXa B TMoMenleHnd. PemeHue 3agad ¢



9KOJIOTUYECKUM COJIEPKaHUEM.

Tema 11. Xumus u MmeauiiHa

IlepBble maru xumun B Meauuune. [lonarue o dpapMakosoruu, HaTPOXUMHUH, XUMHUOTEPAITHH.
[Tapamenbc - OCHOBOIIOJIOKHUK MeauuuHCKOW xumuu. Knapmuit [anen - ¢apmaxosor. II. Dpmux -
OCHOBOIIOJIOKHUK XumuoTepanuu. [Ipodeccun: xumuk, ONOXUMUK, papManeBT, 1a00OpaHT.

JlexapcTBeHHBIE BemiecTBA. Kiaccudukanmy JEKapcTBEHHBIX — BEIIECTB:  (PapMaKoJIOTHUECKas,
xumuueckas. CpIpb€ Ui NOJYYEHUsS] HEOPTaHUYECKUX, OPraHUUECKUX JIEKAPCTBEHHBIX BelecTB. DopMbl
JIEKapCTBEHHBIX MpPEaparoB: TAOIETKH, Jpaxe, CBEUH, SMYJIbCUU, CYCIICH3UU, HACTOMKHU U Jp.

IIpakTuka.

O3nakomiieHne ¢ (GopMamu JICKapCTBEHHBIX NpenapamoB. 3HAKOMCTBO € 00pa3IaMu JIEKapCTBEHHBIX
CPEJICTB U ONbITHl C HUIMHU. DKCKYPCHSI B MEJITYHKT.

Camble nmpocThie U3 JeKapcTB

[lepmanranat xanus. Uctopus otkpbiTus. @usnyeckue cpoiictBa. OKUCIUTEIbHBIE CBOICTBA.

[IpumeHeHne pacTBOpOB IepMaHraHara Kajius B ObITy, B MenuuuHe. [IpaBuna xpanenus. Mepsl
MEepBOM MOMOIIM MPHU OTPaBICHUM KOHLIEHTPUPOBAHHBIM PAcTBOPOM IepMaHraHata kaius. llepoxcun
BOJIOpOJa, UCTOpUst OTKpbITHs. lleprugpons. dusnueckue, XuMuueckue cBoucTtBa. [IpumeHeHue B
MeULIHE: KPOBOOCTAHABIMBAIOIIEE U IE3UHPHULIUpYIoIIee cpeacTBO. Moa: HCTOpUs OTKPBITHS,

CTpOEHHE, (PpU3NUEeCcKue U XUMUYECKHE CBOWCTBA, IPHUMEHEHHE.

Bbopnast kucnora, 60pHbII CIIUPT, aHTUCENTUYECKAs! aKTUBHOCTh. DU3HoI0rnueckuii pacTBop.

JIsmuc. Hamateipublil ciupt. I'ekcaruapat xiopuaa kanpuus. ['enraruapar cyiabpaTanuHKa.

AKTHBUPOBAHHBIN YTOJIb.

IIpakTuka

[IpuroToBiieHne pacTBopa XJI0pHAa KaIbIUs C 3aJJaHHON MAacCCOBOM JOJICH.

«Kunxnit xameneon». Paznoxkenue nepokcuaa sogopoaa. H202 - okuciauTenb, BOCCTAaHOBHUTENb.
PactBopenue nozaa B Boae, B cnupTe. PacnozHaBanue noaunos. ObeciBedrBaHNEpacTBOpa epMaHraHaTa
KaJIUsl aKTUBUPOBAHHBIM YTIIEM.

SlnoBuTHIE BemiecTBa

Anpl. Knaccudukarust sSI0BUTHIX BEIIECTB. YTAapHBIM Ta3: NMpU3HaKu oTpaBiieHus. Okxa3zaHue
nepBoi momomiu. PTyts. TokcuuHOCTh MapoB pTyTH. COJM PTYTH: KOJIOMENb, CyJieMa, IPUMEHEHUE B

MeauuuHe. Mpimbak. CBunen. CoeauHeHUs Xpoma. TOKCMYHOCTh OPraHUMYECKUX PaCTBOPUTEIIEH.
[IpaBuna xpaHeHus 5108 B 6bITy. Mepbl epBOii MOMOIIY MPU OTPABJICHUU. XUMHUS U METUIIUHA.

buorennbie 3/1eMeHTHI M HX COEJHHEHHUS

OO6mmii 0030p OMOJIOTMYECKON POJIM AIEMEHTOB-OpraHoreHoB Yriepoa. Bopopona. Kucmopog.
Azor. Cepa. ®ocdop.

buonorudeckass posib HEKOTOPBIX HEMETAJUIOB, HE OTHOCAMMXCA K opraHoreHam @rop.Xiop. bpom.
Hon. Kpemuuii. Cenen.

buonornuecku BaxkHple HEOPraHUUECKUE coequHeHUsl HeMeTauioB. Kucinopoa. O30nH. Boaa.

Munepanbnable Boabl. [lepokcun Bomopona. depMeHTaTUBHBIE CPEACTBA 3alUThl OpraHU3Ma.
CepoBogopoa. AMMuak. [{ukin MmoueBuHOOOpa3oBaHus. MOHOOKCH]T a30Ta.

HutpaTbl, HUTpUTHL. Yriekucisli ra3. MoHookcupa yriepona. bydepHbie cucteMbl oOpraHusma.
I'unpokap6onatnas Oydepnas cucrema. DocdartHas Oydepnas cucrtema. Mexanusm OydepHOro
NeUCTBHS CUCTEMBI. B3auMOCBSI3b KPyroBOPOTOB OMOT€HHBIX 2JIEMEHTOB.

buoneoprannveckasi XuMusi ¥ MeIMIHHA

Heoprannueckyro 6MOXMMHIO MOKHO PacCMaTpUBATh KaK MPUIIOKEHHUE TPUHIIUIIOB

KOOPJMHAIMOHHOW XUMHUH METAIOB K OHONOTHYeCKMM TpobieMam. MeTamnsl B OpraHusMe
yenoBekabuonornueckast poib «MeTamIoB KU3HU»

OO6mmii 0030p ponu S-metamwnoB. Harpuwit. Kammit. Marnmii. Kanpuwmit. JlanHble MeTamibl
paccMaTpUBaIOTCS COTJIACHO IJIaHA:

ConeprxaHue B 3eMHOU Kope. BaxkHeiie npupoiHble COEANHEHUS.

Coneprxanue u GOpMBI CYIIECTBOBAHHS B KMBBIX OpraHM3Max. buonoruueckaspob.

[Tpumenenue mMeTania v €ro COeIMHEHNI B MeAUIHE. TOKCHYHOCTh MeTaslia v €ro COSJMHEHUH. )

OOmmii 0630p posu d-MeTaoB. XKenezo. Mapranen. Kobanst. Menp. [{uak. Monu6aeH.

JlaHHbBIE METAILITBI pACCMATPHUBAIOTCS COTJIACHO IIIaHA:

. ConepxaHue B 3 MHOU KOpE.

. Baxuenue npupoJHbIe COCIMHEHMUS.



. Conepxanue 1 GopMBI CyIIECTBOBaHUS B )KUBBIX OpraHu3Max. bruonornueckas podb.

. [IpuMeHeHne MeTaa U ero COSJMHEHUI B MEIULIHE.

dusnonornyeckas W TATOJIOTHMYECKas pPOJIb HEKOTOPBIX AJIEMEHTOB B OpraHu3Me. S-OneMeHThl. d-
OnemeHThl. KomiiekcHble (KOOpIMHALMOHHBIE) COEIMHEHHS Pa3JINUHbIX 3JIEMEHTOB B OPTaHU3ME.

DneMeHTbl, 00J1€3HH, JIeKapcTBa. bronornyecku akTUBHBIE MOJIEKYJIBI.

Bona. AMuHokucnoTsl. AckopOuHoBast kuciaota. OpTOMOIEKYIsIpHas MEAULIMHA.

buonornueckn akTuBHBIE osiuroMepbl buonornyeckas poiab HEKOTOPBIX METaUIOB, HE
OTHOCSIINXCS K

«MeTajuiaM xu3Huy. Amromunnid. Cepedpo. bapuii. Pryts. CBuner.

IIpakTuka.

TemaTnueckas BUKTOpUHA « XUMHUS U MEJULIHAY.

@dusnyeckass XUMHUA U MeJULIHHA

DU3M0JIOT - 3TO PUINKOXUMHUK, UMEIOLIUI J1eJ10 C IBJICHUSIMU )KUBOT0 opranusma. .M.

Ceuenos JKuBble OpraHU3Mbl MOTYT CYILIECTBOBATH JIMILIb OJIaroapst UX 3aMevaTesIbHOM CIoCOOHOCTH

KUHETUYECKH KOHTPOJMPOBATh XMMHYECKHME pEaKIUH W TEeM CaMblM IMOJABISATh CTPEMJICHHE K
JTOCTHKEHUIO TEPMOJMHAMUYECKUX paBHOBecud. M.B. bepe3nn Xumuueckas TepMOJMHAMHMKA M IKHBBIE
OpraHU3MbI

TepmoaunaMuka M OpraHU3MBI.

XuMmuyeckass 1 OMOXUMHUYECKasi KWHETUKa U KaTanu3. epMeHTHl - OM0I0rHYeCKUeKaTaIn3aToPhI.
3HavYeHNE pacTBOPOB TSl OMOJIOTUH ¥ METUIIMHEI.

Kucnotno-menounoe paBHOBecue U OydepHbIE CHUCTEMBI OpraHu3mMa. AMHHOKHCIOTHBIE
Oydepubie  cucreMbl. benkoBele OydepHbIE CHCTEMBI.

H3meHeHne KUCIOTHO-IIENIOYHOTO PAaBHOBECHS TP Pa3IMYHBIX 3a001€BaHUSX.

MeauuuHCcKHe MaTepuaJa

Heoprannueckue MemuuuHCKHE MaTepuanbl. MeTtamibl. YTiepoaHble MaTepuaibl. MexaHu3mMbl
B3aUMO/JICHCTBUS METUIIMHCKUX MaTEPUATIOB ¢ OMOJIOTMYECKUMH cucTeMamMu. B3anmoaelictus:

- MaTepual - KpoBb,

- MaTepual - TKaHb,

- MaTepua - KJIeTKa,

- MaTepHall - OMOTIOJTMMEPHI.

HckyccTBeHHbIE OpraHbl. ANNapaThl «kACKYCCTBEHHOE CEP/LIE-JIErKOe», «MCKYCCTBEHHAS ITOYKa.

HckyccTBeHHOE cep/le 4eI0BeKa ¢ aBTOHOMHBIM HCTOYHUKOM ITUTAHMS.

Bompoce! k cemuHapam:

1. Vloxt: McTopHs OTKPBITHS, CTpOSHHE, (GU3MUECKHe H XMMHUECKHE CBOICTBA, IPHMEHEHHE.

2. bopnas kucnora, GOpHBII CIUPT, AHTUCENTUYECKASE AKTUBHOCTb.

3. Ousnonorndeckuid pactop. Jisanuc. HamaTbipHblid criupT.

4, OypauuiuH. AKTUBUPOBAHHBIA yrojib. ['opundyHukH, macTeipu. X npuMeHeHue, CBOMCTBA,
CHOCOOBI XpaHEHHUSI.

5. Acmupun. [Ipumenenue, hapmMakoIoruueckoe IeHCTBIE Ha OPTaHH3M.

6. AnTHOHOTHKH, Kinaccupukanus. J(ucoakTpros.

1. Apomarndeckue Macna 1 ux AeicTBHUE Ha OpraHu3M. ApoMaTepanus.

8. AcmipuH, pu3U4ecKre CBOWCTBA, UCTOPUS MOTYyUCHUS.

9. AHTHOMOTUKY, UCTOpHA OTKpbITUsL. Kitaccudukarus sq0BUTHIX BEIIECTB.

1. VYrapHslii ra3: npu3Haku otpasieHus. OkazaHue nepBoil HTOMOIIH.

2. Pryts. Tokcuunoctes mnapoB pryTH. Conu pTyTu: Kajlomenb, CyJeMa, NPUMEHEHHUE B
MEJIMLIUHE.

3. Mpeuubsk. Ceunen. CoeIMHEHUs XpoMa.

IIpakTuka

HccnenoBanue neKapcTBEHHBIX NPenapamos.

HenoBass wurpa «Cnacume OonbHOro». JlemoBass wurpa COMNPOBOXKAAETCS TMPOBEACHUEM
KaueCTBEHHOTO aHalli3a pacTBOpa KOHKPETHOTO BelIeCTBAa XMMHUYECKMMHU MeTonamu. (Bemectsa:
THOCYNb(hAT HATpHs, HOBOKAWMH, JIAKTAT Kanublws, D-Troko3a, MEIHBIH Kynopoc, OpoMUI Kaius, Cyibdar
MarHusi).

HccnenoBanre TOKCHYHOCTH OBITOBBIX BemlecTB. OcTopoxkHO, mumieBble aobaBku! VX nelicTBue Ha
OpraHM3M.



Pemenue 3aqa4 N0 o0mIel XUMUK ¢ METUKO-OMOIOTHIECKON HATIPaBICHHOCTHIO.

Konkypc (KOTMYECTBEHHBIN) Yncia penieHHbIX 3a1a4d. CocTaBneHrne COOPHUKOB 33/1a4 YYaIluXCs
no teme (c pemeHusaMu). CocTaBieHUE TBOPUECKUX PACUETHBIX 3a/1a4 NO pa3Iu4yHbBIMTEMAM.

JlekapcTBeHHBIE IpenapaThl, UX BUAbI U Ha3HaUeHHE. Kax10€e J1eKapCTBO - XUMUYECKUINPEAKTUB.

Msuororpansslii ox. Ilouemy iox Hato AepKaTh B IVIOTHO 3aKYIIOPEHHOM CKIISTHKE.

«3enéHka» Wi pacTBOp OpuuIMaHTOBOrO 3enéHoro. HeoObluHble cBOMCTBa OOBIIHOM 3€1EHKH.
AKTHBUPOBAHHBIN yroJib.

JlexapctBa oT npoctyabl. Buramunel CamozienbHbIe 1eKapcTBa.

AcnupyH WM aneTWICAIUIMIOBAs KUCIOTa U €ro CBOWCTBA. UYTO IOJE3HEE: aCIUPHUH WIN YIICAPHH,
HypodeH nnu noynpoden?

I[Tepexuck Boopona u rugporneput. CBoCTBa EpeKUCH BOJOPOIA.

[lepmanranaT kanusi, MapraHlOBOKHCIIBIN Kajuii, OH e - «MapranuoBka». HeoObluHbIE CBOMCTBA
MapraiioBkU. Kakyio onacHOCTh MOXET NMPEeACTaBIATh MapraHIOBKa.

Hyxna nu B nomamrHed anteuke OopHas kucioTa. Ctapble JeKapcTBa, KaK C HUMH TOCTYIUTb.
Bomnpoce! x cemuHapam:

1. [lepmanranar xamus. Vcropus otkpeitusa. Dusnueckue cBoiicTBa. OKHCIUTENbHBIE
cBoiicTBa. [IpaBuiia XxpaHeHus MepMaHraHaTa Kajiusl.

2. [TpumeHnenue pacTBopa MepMaHraHata Kaaus B ObITy, B MeauiuHe. Mepbl nepBoil momoriu
IpH OTPaBJIEHUU KOHIIEHTPUPOBAHHBIM PACTBOPOM NEpMaHTraHaTa Kalusl.

3. PactBop OpuinuantoBoro 3eneHoro. Ilepokcua Boaopona, HCTOpUS OTKPBITHSAL
[Teprunpons. Gusnyeckne, XUMU4YECKUe CBOKWCTBA. [[puMeHeHNE B MeUIIMHE: KPOBOOCTAHABIMBAIOLIEE U
NE3UH(PUITUPYIOIIEE CPEICTBO.

IIpakTuka.

[Tony4yenue momodopma.

JleficTBrE KUCIIOT HA OpWIITMAHTOBBIN 3eneHblid. [llenodnoe pacuienieHue 1eBOMUIIETHHA.

KadecTBeHHass peakuuss Ha mnepokcux Bojopoaa. OrmpeneneHne BUTAaMMHOB B Npenapamax
MTOJIMBUTAMUHOB.

Tema 12. Xumus u TpaHcriopT

Martepuaibl, KOTOpble UCHONB3YIOTCS NIl M3rOTOBJICHUSI aBTOMOOWIIEH. 3ampaBoyHbIe KUAKOCTH
(TOrIMBO, Macia, CMa3KH, OXJIAXJAIOLIUE KUAKOCTU U T. I.); PE3UHBI - HIMHBI U PE3UHOTEXHUYECKHE
U3JIeNusl; TIACTMACChI; OTAEN0YHO-IeKOpaTUBHbIE MaTepHraibl (0OUBKa,

JIAKU U KPacku, aHTUKOPPO3UOHHBIE MOKPBITUS U T. I1.); K€U, T€PMETUKH. DJICKTPOJHUT - ITO YTO-
TO3HaKoMoe€. beH31H, KEpOCUH U ApYTHe «- UHbl XUMHUECKHUE TIPOLECCHI, IPOUCXOIAIINE ITPU

AKCIUTyaTallii aBTOMOOMJISL. DKOJIOTHUSI M aBTOMOOHJIb.

IIpakTuka:

1. DBeH3uH 1 KEPOCUH KaK PacTBOPUTENH.

OnBITHI 10 03HAKOMIICHHUIO C PACTBOPSIOLINM JICHCTBUEM HE(PTEIIPOIYKTOB, KaK U

OpPEAbITYIINHA, MJI0X0 BHHBI C JEMOHCTPALMOHHOIO CTOJIA, MOATOMY MX Jy4Ylle BCErO0 CTaBUTh B
Ka4yecTBe1abopaTopHOit pabOoTHI.

a) B IPOOUPKH ¢ OCH3MHOM, KEPOCHHOM M BOJIO¥M HanmBaroT no 0,5 mi pacturensHOTO Macia u
B30anTHIBatOT. Maciio pacTBopsercs B yriieBoopoaax. OTMEUaroT JIyUllyl0 paCTBOPUMOCTh B OCH3HUHE.

6) B HeOOJbIIME CTaKaHYMKH Wi (ap(OpOBbIC YAIIKA C TEMU K€ YKUIKOCTSIMHU MOMEIIAlOT
KyCOUYKH TKaHU C TMATHAMH KHPA U MEPEMEIINBAIOT UX CTEKISTHHOM manoukoil 2-3 muH. [locne

BBICBIXaHHS TKAHU, TIOMEIIEHHbIE B OEH3MH U KEPOCHH, OKa3bIBAIOTCS OUUIIEHHBIMU OT XKHPA.

2. T'opeHue BbICIINX YTIIEBOJJOPOIOB.

a) CMaunBaroT MOJIOCKH (PUIBTPOBAIBLHON Oymaru B O€H3MHE, KEPOCHUHE, Ma3yTe U MOKUTal0T UX.
BemiecTBa ropst ceTsmummes miameHeM. Briciine yrieBoaopoasl Ipy TOpeHnH 00pa3yroT KOMOTb.

6) Ha xene3Hble miacTUHKM WU (GapopoBble KPBIIKA HAJIMBAIOT MO HECKOJIBKY Kameib OeH3MHa,
KEpOCHMHAa M CMa304YHOI'0 Maclia WM Ma3yra u nojpkuraror. HaOmonator to ke siBaeHue. OOpamaror
BHUMAaHME Ha JIETKYIO BOCIUIAMEHSAEMOCTh OCH3MHA U Ha CPAaBHUTENBHO TPYJIHYIO 3ar0paeMoCTh Ma3yTa.

B) B JKeNe3HyI0 Wik (paphopoByI0 JIOKEUKY MOMEIIaoT HeOObIION Kycouek mapaduHa 1HarpeBaoT
ero B IiaMeHu ropenku. [lapadun miaBurcs, a 3ateM roput, 00pa3ys KOmoTb.

3. Ounctka OeH3HMHA U KEPOCHHA.

beH3uH M KepocuH Mociie 3aBOJCKON MEpPEroHKH COJepKaT MPHUMECH HAa(TEHOBBIX KHCIOT H
JIPYTUX BEIIECTB, OCIOXKHSIOIIMUX HX NpuMeHeHue. HeouMieHHBIH KEpOCHH, HalpuMeEp, IUIOXO
HOHUMAETCS 0 (DUTHUITIO JIAMIIBI, Cl1abo TOpHUT U OBICTpO 0OpasyeT Harap. HeouuineHHbIe POLYKTH MOXKHO



y3HaTh 110 IPA3HOMY BUIY U MaJOW IPO3PavyHOCTH.

O4ucTKy NpOM3BOAAT OOBIYHO, 00padaTeiBass HEPTENPOIYKTHI CIEpBa KOHLUEHTPHUPOBAHHOM
KHCJIOTOM, a3aTeM IEI0YbIO.

HanuBator B OOJNBIIYIO JENIUTENBbHYIO BOPOHKY 15-20 MJI HEOUYHMIIEHHOTO KepocuHa |
npuOaBIAOT 2-3 MJI KOHLIEHTPUPOBAHHOW CEpPHOM KUCIOTHL. BOpPOHKY 3aKphIBalOT MpPOOKOH M CcMech
BCTpsAXUBaIOT 0koy0 10 muH. [Ipu 3TOM BOPOHKY JiepKaT NpoOKOi BHU3 U BPpEMS OT BPEMEHU OTKPBIBAIOT
KpaH, 4TOOBI BBIITYCTUTH BBEPX Maphl JeTydnx BemecTs. [locie aToro cmecu narot

pacciouTbes, Ha 4YTO Tarke morpedyercs muHyT 10 mim naxke Oonblne, ¥ MEUICHHO CITyCKAlOT
HWKHUMCIION KUCJIOTO I'YIPOHA.

OcraBiiuiics B BOPOHKE KEPOCHH IMPOMBIBAIOT MOAO0OHBIM ke CIIOCO00M BOJIOH B TeueHue 1-2 muH.

BoaHblil cnoi cryckaroT, a KepoCHH NPOMBIBAIOT 5— 10-mponeHTHBIM pacTBOPOM IIEIOYH.
[locne cnuBaHMSI IIETIOYHOTO CJIOSI OTMBIBAIOT OT KEPOCHMHA BOJOM OCTAaTKM Iienoud (mpoda
dhenondTanenHOM).

VOexnaoTcs B TOM, YTO OYMIIEHHBIA KEPOCHH OKa3blBaeTcsi 0ojiee MpO3payHbIM, JIydyllle TOPUT U
MMeEeT JIpYyroi 3amax.

Ha nuctku QuinbTpoBanpHOM OyMaru MOMENIAlOT KallM MCXOJHOTO W OYMIIEHHOTO KEpPOCHHA.
OumnIeHHbIH KEPOCHH UCTIApSIETCsl MOJTHOCTHIO, HEOUHMIIIEHHbIM OCTABNIAET Mociie ceds MATHO MPUMECEH.

Tema 13. Xumus u uncrora B jome Meuia. CocrtaB, cTpoeHHe, nonydeHne. CHHTETHIECKHE MOFOIINE
CpeJICTBa U TIOBEPXHOCTHO - AKTUBHbIE BEIIECTBA.

OcunoBubie komroHeHTHI CMC: moBepxHOocTHO-akTHBHBIE BemecTBa (ITAB); BcmomorarenbHbie
BEIECTBA: IIEJIOYHbIE COJIM - KapOOHAT U CHJIMKAT HATpUs, HEUTpasibHbIE CONM - cyabdaT u ¢ocdar
HaTpusl; KapOOKCHMETHIILEIUII0N03a, TMOJIUBUHWIIUPPOIUAOH, XUMUYECKHE OTOeIuBaTeNu (Tepcoin);
XMUMHUYECKHE OTOenuBaTenn (MepeKuch BOA0poa); (hu3nuueckue (ONTHYECKHE) OTOETHBATEN

- Guyopecuypyromue COeAWHEHHs; aAcOpOLMOHHbIE KpacuTenu (ylbTpamMapuH, WHIWTO,
CHHTETUYECKUE OPTAHUYECKUE MUTMEHTHI); 0M0100aBKU - (hepMEHTHI (JIMIa3bl, MPOTEasbl U JIp.); OTAYIIKH;
AQHTUCTATHKH.

CpencrtBa OBITOBOW XHMHH - XMMHUYECKHUE CPEJCTBA MO YXOAY 3a COOCTBEHHOCTHIO: OJIECKIOM,
nomeleHusaMu, apromoomisiMu. K cpenctBam ObITOBOM XMMHUU OTHOCST A€3MH(UIMPYIOIINE CPEICTBA,
peneyieHTsl U mp. cpeactBa. CpencTsa ObITOBOIM XUMUU, IPUMEHSIEMbIE [T BHIBEICHUS TSATEH.

IIpakTuka

Ornpenenenue pH - cpesbl B MblIax U miaMmyHsxX. [IpurotoBnenne Mplia U3 CBEUKU U CTUPATbHON

BriBenenue mateH ¢ Tkanu. Meuta. CoctaB, cTpoeHue, nonydeHue. CpaBHEHHE CBOMCTB MbLIA CO
CBOICTBaMH CTUpPANbHBIX NOPOIIKOB. Tema 14. XuMusi 1 KOCMETHYECKHE Cpe/IcTBa

Kocmernueckue wmoromume cpenctBa. Kpemsl. [leHomoromme cpenctBa.  OmosacKuBatend U
KoHauIMoHepsl. I'enmn. CocTaB M CBOWMCTBA KaK COBPEMEHHBIX, TAK M CTAPUHHBIX CPEJICTB T'MTHEHBI;
IPaMOTHBIN BBIOOP CPEJCTB I'MTUEHBI; MOJIE3HBIE COBETHI M0 YXOY 3a KOKEW, BOJIOCAMU U MOJIOCTHIOPTA.
CocraB 1 CBOMCTBA HEKOTOPBIX MPEMAPATOB TUTHEHUYECKOM, JIeUeOHOM 1 ICKOPAaTUBHON

KOCMETHKH, TPaMOTHOE HX HCIOJb30BaHHE. XUMUYECKHUE IPOLECCH, JIEKAIIUE B OCHOBE YXOZa 3a
BOJIOCAMM, UX 3aBUBKH, YKJIAJKH, OKPACKH; MPABWIbHBINA yXOJ 32 BOJIOCAMHU, I'PAMOTHOE MCIOJb30BAHHE
MIpernapaToB Uil OKPACKU U YKIIAIKU BOJIOC, OPUEHTUPOBAHKE B UX MHOTO00Opa3uu.

J1e3010paHTbl ¥ 030HOBBIN «IIUTY IUIAHETHI.

JlymmcTele BemiecTBa B mapproMepun, KOCMETUKH, MOIOMIUX cpeacTBax. JdupHele Macia. CocTas.
Crnoxnbie 3¢gupsl. CocTa, CTpOeHUE, TIOTYYECHHUE.

[IpakTuka

W3yueHue coctaBa IEKOPaTUBHOM KOCMETUKHM ho sTHKeTKaMm. Ompenenenue pH - cpensl B MbUIax U
HIAMITYHSIX.

W3Bneuenne 3(UpHBIX Macenl U3 pacTUTENFHOTO Martepuana. [lepeuHas MsaTa, enoBoemaco.

[Tonyuenue crnoxHbIX 3(QUPOB U3 OPraHMYECKUX COEIUHEHUMH. OTUIMETaHaT (3anaXx poma).
N300yTrnsTanat (GpyKTOBBIH 3anax).

Tema 15. Xumus u nnaneta 3emis

XuMu4eckue 371eMeHThl B Onocepe. buoreHHble 1 BTOPOCTENEHHBIE XUMUYECKHE HIIEMEHTBI.

Makpo u MUKpO3IeMeHThI. [IpuurHbl 1 NpU3HAKK HEIOCTAaTKAa B OPraHMW3ME Y€JI0BEKa HEKOTOPBIX
sreMeHTOB. broreoxumudeckue nukibl. Lukiel ra3o00pa3usix BeniecTB. Oca0uHbIe LUKIBI.

KpyrosopoT azora B 6uocdepe. Cunepanus. Kpyrosopor yriepoga B Ouochepe. Kpyrosopot
kuciopona B Ouocdepe. IIpaktuueckass pabora «KauecTBeHHOE ONpeIECHHE HEKOTOPBIX TSKEIBIX
METaJUIOB B Bojiey. ATMocdepa Kak cBeTOPHIBTP. 3aCOPEHHOCTh atMocdepbl. [IpuunHbl H3MEHEHHS IPKOCTH,



nBeTa arMocdepsl, MPO3PayHOCTH M BUIUMOCTH aTMOC(Epbl. DKOIOTHYeCKHe MpoOIeMbl B aTMOCHEpHI.
[Mapaukosiii 3pdext. [TaparkoBsie ra3pl. BropocTeneHHble KOMIIOHEHTH aTMOCHEphI (YTIIEKUCIBIN Ta3,
MeTaH, OKCHBI a30Ta, TPOMOCHEpHBI 030H, XIopdhTopyriepoasl). [locneacTBusi mapaukoBoro 3ddekra.
O30HOBBIN MIUT U 030HOBas abipa. [{uki o3oHa. [IpuunHbl HCTOHYEHHST 030HOBOTO IHUTa. BemectBa —
3arps3HuTend  Tpormocdepsl. Oxcuapl ceppl U xiopa. KucnoTHele A0Xau. XUMH3M  IPOLECCOB.
doToxumMuyeckuii cmor. Poib OkcHIOB a30Ta, 030HA, YrapHOIro rasa, yrieBOJIOpPOJOB U ajbJErUJ0B B
oOpa3oBaHUM (HOTOXMMHIECKOTO CMOTA.

IIpakTHka

N3yueHne KUCIOTHOCTH OCaIKOB

HccnenoBanue BO3Iyxa Ha coJepKaHME TBEpAbIX IpuMeced (BU3yaJlbHO M NPU HOMOUIU
MUKpockomna). Jlebpunur mnpecHod Boabl Ha IUIaHeTe. 3arps3HeHHe BoJbl. KoHUEHTpupoBaHue
TOKCHKAHTOB NO OHMOJIOTHYECKUM TienoukaM. [IpeenbHo TomyCcTHMBble KOHIIEHTPAIMH BEIIECTB

B Bojie. O030p 3Hauenuil IIJIK no nambonee omacHbiM BemiecTBaMm. Crounble Bojbl. [lepBuuHas,
BTOpUYHAs U TpeTU4Has oOpabOTKa CTOYHBIX BOJA. XHUMHUYECKHE CIOCOOBI yHalleHus 3arpsa3HeHui
(copOuust, HeHTpanu3anus, Koaryasuus, CTepUIN3aIus, SKCTPaKIus, HIEKTPOXUMUYECKHE CIIOCOOBI).

CuHTEeTHYECKHE TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA Kak 3arpssHuUTenH rujapocdepsl. McTounuku
JMOKCHUHOBOTO 3arpsi3HEHUS BOJBI.

Ompenenenue coiepskanusi FOHOB BOI0poa B Boje: PH- paxTop Boab! (McciaenoBanmst npoOBOIBI €
MTOMOTIIHI0 OYyMa)KHBIX HUHIUKATOPOB).

«OrnpeneneHre aMMHuaKka 1 MOHOB aMMOHHUS B BOJIE». DKOJIOTHYECKHUE MTPOOIIEMbI JIMTOC(EPHI.

[Mectunmapbl. HCEKTUIINIBI, TEPOUTINIBI, (DYHTUIM/IBI, POJICHTHUIIN/IBI, HEMATOIU/IbI, AKAPUIIHIBI.
KommnekcHas cucrema 3amuThl pactennil. Hutparsl u HuTputhl. VX BIIMsIHUE HA OpraHU3M YeJloBEKa.

«OmnpeneneHre OTHOCUTEILHOTO KOJIMYECTBA HUTPATOB B TOYBE».

«OrnpeneneHue TAKeIbIX METAJIOB B [TOYBE (MIOHOB Me/IY ABYXBaJIEHTHOM, CBUHIIA)».

OKOJIOTMYECKMI MOHUTOPHMHI. 3aJadyd  3KOJOTMYECKOI0 MOHHMTOPUHra. XHMHYECKHE U
OuosnoruuyeckueMero bl aHanusa. buonnaukanus. @UToUHIUKALMA. XUMHUUYECKHE METOIbI KOHTPOJISL.

«O1eHKa 3arpsA3HEHUs BO3/yXa NO COCTOSIHUIO XBOU COCHBDY. METO1bl MOHUTOPHUHIA BO3YIIIHOMN
Cpenpbl.

«OneHKa 3arps3HeHns BO3yXa N0 COCTOSTHUIO XBOU COCHBIY.

«OnpeneneHre YiCToThl BO3AyXa NO JIMIIaiHUKaM).

«CHeF-MHIUKATOP YHUCTOTHI BO3IyXa».

«Onpezenenye 3anbUICHHOCTH BO3/LyXay.

«O1eHKa YHCTOTBHI aTMOC(EPHOro BO3AyXa NO BETMYMHE ABTOTPAHCIOPTHOW HATpy3Ku». MeTombl
MOHHUTOPHUHIA BO3IYILIHOW CPEJIbI.

«PacTeHISHIHAMKATOPBI IJI0J0POAUS ITOYBY.

«PacTenus - ”HIUKATOPbl KUCIOTHOCTU MOYBY.

«PacTeHms MHANKATOPbI BOAHOTO PEXUMA MIOUB).

«OpraHonentuyecKue NoKa3aTeau BOAbD).

«KecTkoCTh BOABI». METOIbl MOHUTOPHUHTA BOAHOU cpebl. «MccnenoBanue BoOMPOBOIHOM

B
OJ1bD». Tema 16. Hay4no- uccnenoBaTenbckas NpOeKTHAs JIEATETbHOCTD

Teopus. [lonsiTue npoekra. TUIBI MPOEKTOB, OCHOBHBIE 3TAIbI BHINOJIHEHUS ITPOEKTA.



Kpurepun olieHUBaHHs BBITIOJHEHUS W 3alIUTHl TPOEKTOB. Co3/1aHKME MPOEKTa OCYIIECTBISETCS MO
CIICAYIOIIUM dTaram:

- Omnpenenenue mpoOIeMsr,

- AxTyanuzanus Tem;

- Br16op 00bekTa n3yueHus;

- ITocTanoBka 11e1H 1 3a4a4;

- [on6op maTepuana;

- Be160p MeTO10B HCCIIEIOBAHNSE,

- [IpoBeneHue sKCIEpUMEHTAILHON PaOOTHI;

- Odopmnenne paboThI;

- 3aiura npoeKTa, MpeICTaBICHHE PE3yIbTAaTOB.

IIpakTuka
BeinosHeHne mpoekToB € HCMOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOIHWi. 3aliuTa MpOEKTOB.

@opMbl KOHTPOJISI M ATTeCTALUH 00y4AIOIUXCSH

JI1st OTCNEe)KUBaHUS PE3YJIbTAaTUBHOCTH 00pa30BaTENBHOIO Ipolecca MO MporpaMme

«X¥MUS B )KU3HU YEJIOBEKa» UCIIONB3YIOTCS CIIEIYIOIUE BUJIbI KOHTPOJIS:

MpEeABAPUTEILHBIN KOHTPOJL (MpOBEpPKAa 3HAHWK YYaIIUXCS Ha HAYAJIbHOM JTarie OCBOCHHS
[IporpaMmebl) - BXOJHOE TECTUPOBAHMUE;

TEKyLMIA KOHTPOJIb (B TEUEHHE BCETO CPOKA pean3allii IpOrpaMmbl);

WTOTOBBIA KOHTPOJIh (3aKIIOUMTENbHAS TIPOBEpKA 3HAHWM, YMEHUW, HABBIKOB II0 HTOTaM
peanuzanuu [Iporpammer).

®opmbl aTTECTALUH

- caMocCTosITeIbHas padoTa;

- TECTHUPOBAHUE;

- TBOPYECKUE OTYETHI;

- y4acTHe B TBOPUYECKHX KOHKYpcax M IPeAMETHOM OMMMIUA/IE 110 XUMUM;

- MPE3CHTAIMS U 3aIllUTa IPOEKTA.

Texkyunii KOHTPO.Ib:

@dopmamu  KOHTpONISi ycBoeHHsI y4yeOHOro Marepuana IIporpamMmbl —SBASIOTCS  OTYETHI 110
MPaKTUYEeCKUM paboTaM, TBOpUECKHE PalOOThI, BBICTYILICHUS! Ha CEMHHApaX, CO3[aHhe MPe3eHTALUH 10
TeMe U T. . OOyuaronuecs: BBIIOJIHSIIOT 3aJaHusl B UHIUBUAYaJIbHOM TEMIIE, COTPYIHUYAS C MEJarorom.
BrinosiHeHue NMpOEKTOB CO3/1a€T CUTYALIMIO, MTO3BOJISIIOILYIO PEau30BaTh TBOPUYECKUE CHIIbI, 00ECIIEUYUTh
BBIPAOOTKY JINYHOCTHOTO 3HAHMSI, COOCTBEHHOTO MHEHHUSI, CBOETO CTHUJIS

NesITenbHOCTH. BkitoueHne oOywarolmuxcs B pealibHYI0  TBOPUYECKYIO  JESITENIbHOCTD,
MIPUBJICKAIOIIYI0 HOBU3HOW U HEOOBIYHOCTHIO SIBISETCS CTUMYJIOM pa3BUTHUs MO3HABATEIbHOIO HHTEpeca.
OnHOBpEeMEHHOPA3BUBAIOTCS CIIOCOOHOCTH BBISBIATH MPOOIEMBI U pa3peliaTh BOSHUKAIOIINE TIPOTHBOPEUHSI.

[Io okOHYAaHMM KaxJ0H TeMbl MPOBOAMUTCA MTOrOBOE 3aHATHE B BHUAEC TEMATHUYECKOTO
TECTUPOBAHUSI.

HrtoroBasi aTTecTamusi MpeayCMaTPUBAET BBHINONHEHUE WHAMBUIYAIbHOTO IPOEKTA.

OpranusauuonHo-negaroruyeckue ycjaopus peanusaguu Ilporpammbl. YueOHO-MeToAMYeCKOE
obecrnevyeHue NPOrpaMmbl

Metonuka oOydeHus mo mporpamMme «XUMHUS B OBITY» COCTOUT M3 COYETAHUS JIEKIIMOHHOTO
W3JI0KEHUSI TEOPETUUYECKOTO MaTepuaja C HaridsgHbIM MOKa30oM WIUIIOCTPUPYIOLIEr0 Marepuana u
MPUEMOB pEIIeHHUs TPaKTUUeckuX 3a1ad. OOyyaronrecs: 3aKperisioT MOTyuYeHHbIE 3HAHUS TTyTeM

CaMOCTOSITEILHOTO BBITMOMHEHHS MPAaKTHYeCKUX paboT. [ns pa3BUTUS TBOPUECKOTO XUMUYECKOTO
MBIIIJICHUS ¥ HABBIKOB aHAJMTUYECKOW JESTENbHOCTH MEAAror MPOBOJUT CEMUHAPHI, 3aHATHUS 1O

MIPE3EHTAIH TBOPUYECKUX U MPAKTUYECKUX PAdOT, MO3TOBBIE IITYPMbI, HHTEIUIEKTYaIbHbIE UTPHI.

MarepunanbHo-TeXHHYeCKOe o0ecnedeHHe NPOrPaMMbI

OpraHu3alMOHHBIE  YCIIOBUS,  TO3BOJIIONIME  PEaTM30BaTh  COJCp)KAaHHE  JIOTIOJHHUTEIHLHON
00pa30BaTeNbHON TPOTPaMMBI «XUMUS B OBITY» MPEIINOoIaraloT HaTndue:

- IOMEIIEHHUS], YKOMIUIEKTOBAHHOTO CTaHJApPTHBIM yueOHBIM 000pyJOBaHMEM M MeOenbio (JI0cKa,
HapThl, CTYNbs, MKa(bl, dMEKTpooOecnedeHre, BBITSHKHON IKad, paKOBHHA C XOJOAHON BOJOTPOBOIHOM
BOJIOH).



- HEOOXOJUMBIX JUIsl KCIIEPUMEHTOB 000PYIOBaHHS U PEAKTHUBOB.

- MYJIbTUMEIMHHOTO 000pyJOBaHUs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (UIdII- KapThl, IKpaH,
CpEICTBA TEIIEKOMMYHHUKAIUH (JIOKAJIbHBIE IIKOJIbHbIE CETH, BHIXO]] B MIHTEPHET).

Jlunaktiuyeckoe o0ecreueHune mpeanoaaraeT Halnuue TeKCTOB Pa3HOYPOBHEBBIX 3aJaHUH,

TEMaTUYECKUX TECTOB IO KaXIOMY pa3[eldy TeMbl, MHCTPYKLMH [UIS BBINOJHEHHS IPAKTUYECKHX
pabot, Tabmumbl xuMmuyeckux seMeHToB (.M. MenzneneeBa, TaOMWIbI PacTBOPUMOCTH OCHOBAHUH,
KHCJIOT,COJICH.

Kaaposoe o0ecneuenne mporpamMmsl.

[lenaror, peanusyromuii [IporpaMMy 10KEH MMETh BbICIIEE WM CpeHee MpodeccunoHallbHOE
o0pa3oBaHHE B COOTBETCTBYIOIIEM HANpaBICHUHM M JIAOOPAHT, OOECIEUMBAIONINM €€ NPAKTUYECKYIO
4acTb.
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