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1. IlosicHuTENBHAS 3aITUCKa
Hampasnennocts IIporpaMMsl ecTeCTBEHHOHAYYIHAS

VYpoBeHb OCBOEHUSI TPOrpaMMBI - 6a30BbII

1.1. AKTyaJqbHOCTb U OCOOEHHOCTh MPOrPaMMBbI

Cuctema obmiero o0pa3oBaHus HE BCErla MOXKET 00ECIEUUTh 00yHarOIINXCs TAKUM



ypOBHEM 00pa30BaHMs, KOTOPBI OyIeT TOCTaTOUYSH JUIs peai3aliy X CIOCOOHOCTEH B
BBIOpaHHOM cepe nesaTenbHoCcTh. [IporpaMmma BHEYpOUHOM NEITEIBHOCTH « XUMUS B OBITY»
(manee - [Iporpamma) HampaBieHa Ha pa3BUTUE U (POPMUPOBAHUE Y OOYUAFOIIUXCS [IEITOCTHOTO
MPEICTABIICHUS 00 OKPYXKAIOIIMX BEIIECTBaX HA OCHOBE MOIYYCHHBIX XMMHYCCKUX 3HAaHUH. B
xojie peanu3anuu [IporpamMmel, 0Oydaronrecs COBEPIICHCTBYIOT CBOM YMEHUS M HABBIKU B
PEIICHUY MPAKTUYECKUX 3a7ay, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTHYECKOTO, HHKEHEPHOTEXHUUYECKOTO U
SKOJIOTHYECKOT0 MbIIIUIeHUs. Ha npumepe XuMuu, ydamuecs moryqdarT

MIPEACTABICHUS O METOAAaX MO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK
(3KCTIEpUMEHTATBHOM U TEOPETUYECKOM)

IIpenycmotpennas [Iporpammoil peanuzanus MEKIPEIMETHBIX CBSA3EM MTO3BOIUT
00y4aroIIMMCs OCYIIECTBUTh UHTETPAIIUIO0 UMCIOIIUXCS PEIICTABICHUH B IIEJIOCTHYIO KAPTUHY
MHpa, a MPAKTUYECKUE 3aHATHUS U MPOCKTHAS ACITEILHOCTh COBEPIIICHCTBOBATH YMEHUS U
HaBbIKH, HEOOXOIMMBIE JIIs IPOBE/ICHHSI HCCIICOBAHMS, COMTOCTABIICHUS (haKTOB, aHAJIN3A
MOJIYYEHHBIX PE3yJIbTaTOB, pa0OThI C IPUOOPAMH U PEAKTUBAMHU.

Brnagenue 3HaHUSIMU 0 XUMHUYECKUX BEIECTBAX MOTYT 00ECIICUUTh IPAaMOTHOE

OTHOIIIEHHE K MPUPOJIC U K COOCTBEHHOMY 3710pPOBbIO O3 HaHeceHus yiiepoa. [loaTomy 3HaHMe
BO3MOXXHBIX MMOCHEACTBUMN BO3JEHCTBUS PA3IMUHOIO POJIa XUMHUUYECKUX COCIMHEHUHN Ha
OpPTaHK3M YelIOBEKa CTAHOBUTCS HEOOXOJMMBIM HE TOJIBKO JJIs Bpadei, HO U [T KaXKI0ro
YernoBeKa.

3HaHUs, TOTyIaeMBbIE B IIIKOJIE IO XHMHH, BO3MOXKHO M HEOOXOMMO TPaMOTHO

MIPUMEHSATH 1 B TIOBCETHEBHOM U3HU. [103HaBasi OCHOBOIOIATAONTHE 3aKOHBI XUMHU,
oOyJaronumecs 3HAKOMSITCSI C COCTABOM M CBOMCTBAMH Pa3IMYHBIX XMMHYECKHUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa30M IMPUCYTCTBYIOIIME B YEIIOBEYSCKOM OPraHU3Me, TaK U MPH
HE3aBHUCHUMOM BHEIIHEM Bo3nelicTBrH. [IIKOMBHUKH y3HAIOT, KAK IMEHHO 3TH BEIIECTBA BIUSIOT
Ha MPOIIECCHI KU3HENEATESILHOCTA OpraHu3Ma M Ha caMy JKU3HB YeJI0BeKa - YTO TOJIC3HO U B
KaKUX KOJINYECTBAX, & YTO MOXKET OKA3bIBATh OTPULIATEIILHOE BIIUSIHHE.

[Iporpamma «Xumus B OBITY» 3HAKOMHT OOYUAIOIINXCS ¢ KOMIUIEKCHBIMA MPOOJIEeMaMHu

W 33/1a4aMu, TPeOYIOIUME CHHTE3a 3HAHHUH TI0 PsAY MpeaMeToB (Ppu3nKa, OMONIOTHS, IKOJIOTHS,
reorpadus, HICTOPHS).

DKOJIOTHYeCcKHUEe 3a/1a4H: aHaJN3 U3MEHEHUH B OKPYXKAIOIIeH Cpeie U OpraHu3aIlHs

CBOETO BIUSHUSI HA CUTYAIIHIO, JOPMUPOBAHHE OEPEKHOTO OTHOIICHHS K TIPUPO]IC.
du3nveckre 3aa9n: U3ydeHne (PU3MIEeCKUX CBOMCTB BEIECTB, (DHU3MUECKIE METOIBI

aHaJu3a BEUIECTBA.

Hcroprueckue 3a1a4n: HCTOPUYECKUE CBEACHUS O BIUSHUNA XMMHUH HA KU3Hb YEIOBEKa.
buonornueckue 3agaun: n3ydeHne XUMUIECKOTO COCTaBa 00BEKTOB YKHBOW T PHUPOJIBL.
HNudopmaTuka - morck mHbopMalny B IHTepHETE, co3aanue u ohopMiIeHIE

Mpe3eHTalni, padoTa B TEKCTOBBIX U TaOJIMYHBIX pENaKTOpax.

Conepxxanne [IporpaMMbl 3HAKOMUT 00YYAFOIIUXCS C XapaKTEPUCTUKOW BEIIECTB,
OKPY’KaOIMX HAC B OBITY: BOAA, TOBapeHHAs COIb, TIUIIEBas CO/a, C BEMIECTBAMU, U3 KOTOPBIX
C/IeTaHbl TIOCy/a, CIIMYKH, KapaHAal, Oymara, CTpOUTENbHbIE MaTEepHUAIbl, aBTOMOOHITFHAS
TEXHUKA, JeKapcTBa U T. II.

Takue Temsbl kak: «Boma», «IloBapeHHas conby», «Cnouuku», «bymara» narot

BO3MOXKHOCTh aKTyallU3alliy KOJIOTHUECKUX 3HAHUN oOyuatommxcs. [Ipaktudeckne 3aHATHS
CHOCOOCTBYIOT (POPMHUPOBAHUIO CHIENHAILHBIX YMEHHIA U HABBIKOB Pa0OTHI C BEMIECTBAMU U
000pyIOBaHHUEM.

[IpoekTHbIe pabOTHI, TEMaTHKa KOTOPBIX MpuBOAUTCS B [Iporpamme, mo3Bomsr

chopMHUPOBaTh Y O0YJAIOIINXCS YMEHHUE CAaMOCTOSATEIBHO PUOOpeTaTh U IPUMEHSTh 3HAHUS, &
TaK)Ke Pa3BUBAIOT UX TBOPUYECKHE CITOCOOHOCTH.

AxryansHOCTB [IporpamMmel 00yciioBIeHa TeM, 4TO B y4eOHOM IIIaHE 10 MPEIMETY

«XuMus» OTBEIEHO BCEro 2 yaca B Helento B § 19 kiaccax, 4To Aaer

BO3MOXKHOCTH C(HOPMHUPOBATH Y 00YUAIOIIUXCS TOIBKO 0a30BbBIE 3HAHUS T10 TpenMeTy. B Toxke
Bpemst Bo3pacT 15-16 ser sBisiercs BaKHBIM 15 TPOPEeCCHOHATBHOTO CAaMOOIIPEIEICHUS
oOyu4arormmxcs. Bo3MOXXHO, 4TO TPOCHYBIIHMICS HHTEPEC K XUMHU MOXET BIUSATH Ha BEIOOP
Oyaymieli mpogeccum.

1.2. Ileparoruueckast uenecoodpasnocts [Iporpammsl

[Nengaroruveckas 1enecoo0pasHoCcTh [IporpaMMBbI 3aKITF0OYAETCS B TOM, YTO B IPOIIECCE



00y4eHUs cO3Aal0TCs YCIOBUS K (POPMHUPOBAHUIO Y 00yUaIOMINXCs

LENOCTHOH KapTHHBI MUPa, BOCIIUTAHUIO JTIOJIEH TBOPUECKUX M KOHCTPYKTHBHO MBICIISIIIHX,
TOTOBBIX K PEIICHNIO0 HECTaHIAPTHBIX KU3HEHHBIX 3a1a4. Ha 3anstusax no [Iporpamme
(dbopMupYIOTCST yMeHHs 0e30MacHOro 0OpalieHus ¢ BEIeCTBaMH, HCIIONb3YEMbIMU B
MOBCE/IHEBHOM JKU3HH, 3aKJIaIbIBAIOTCSI HOPMBI 37I0pOBOT0 00pa3a >KU3HH. 3HAKOMCTBO
00YyJaroLIMXCsl ¢ XHMUYECKHMH BEILECTBAMH, U3 KOTOPBIX COCTOUT OKPY/KAIOLIUH MU,
MO3BOJISIET PACKPBITh BAKHEHIIHE B3aUMOCBSI3U YeNIOBEKA U Pa3IMYHbIX BELIECTB B CPEJIE €r0
obuTaHus.

1.3. OrnuuutenbHbIe 0co0eHHOCTH [IporpamMmel.

[IporpaMma uMeeT NPUKIAIHYIO HATPABICHHOCTD U CITY>KUT JUISl YAOBIETBOPEHUS
WHAMBUAYaIBHOTO HHTEPECa O0YUAIOMIMXCSl K U3YUEHHIO U IPUMEHEHNIO 3HAHUN 10 XUMHU B
noBceqHeBHOM xu3HU. B [IporpaMme craBuTcs 3a7a4a HEOOXOAMMOCTH 00ECIICUUTh
XHUMHAYECKYI0 TPAaMOTHOCTh B HAIIPAaBJICHUH COXPaHEHHS 3JI0POBBS, KaK 3aJI0ra yCHeITHOCTH
YeloBeKa B )KU3HU; JIAETCS MOHSATHE O JIEKaPCTBEHHBIX BEIIECTBAX U MEXaHU3MaX MX JICHCTBUS
Ha opranu3M uenoseka. Conepixanue [IporpaMMel onpeaensiercs ¢ yueToM BO3pacTHBIX
0CcO0EeHHOCTEH 00yJarOIIMXCS M UX UHTEPECOB B 00JIACTH MO3HAHMSI MHpPa, K caMOMYy cele,
KHU3HH B IIEJIOM, a TAKXKE C YIETOM TICUXOJIOTO-I1eIarOrMYeCKUX 3aKOHOMEPHOCTEH 00ydYeHHUs 1
(hopMHpOBaHMS €CTECTBEHHOHAYYHBIX 3HAHUI M BUJIOB IMO3HABATENLHOH JesTenbHocTH. Ocoboe
BHUMaHUE yJensercs (GOpMHPOBAHUIO IKOIOTHYECKUX 3HAHUN 00yUaroImuxcs.

1.4. Lens u 3agaun [Iporpammsl

Lenb: popmupoBanue y 00yJaronuxcst rryOOKOro U yCTOHYUBOr0 HHTEpEca K MUPY

BEIIIECTB U XUMHUYECKHX MPEBPAIICHHI, TPUOOPETEHHE HEOOX OIMMBIX MPAKTHUECKAX YMEHUH 1
HABBIKOB MPOBEICHHS SKCIIEPUMEHTOB.

3amaun:

OO6yuarorue:

- paclMpeHue Kpyro3opa o0y4arouXcs;

- IOBBIILICHHUE UX UHTEpeca K XMMUU U pPa3BUTHE BHYTPEHHEH MOTUBALUH YUCHUS

yepe3 (popMupoBaHUE NPEICTABICHUI O COCTAaBE U CBOMCTBAX XMMUYECKUX BEILECTB U
MaTepHajIoB, OKPYKAIOIINX YEJIOBEKA B TIOBCEIHEBHOM XKU3HU U MEAULIMHE;

- paclMpeHue U yriryoiieHre 3HaHUH 00y4aroLIMXCsl O POIM XUMHUYECKUX 3IEMEHTOB

U MX COCIUHEHUH B KU3HEAEATEIbHOCTH OPraHU3Ma, O BaXKHEHIIINX XUMHUECKUX
MPEBPALICHUSX, JIKALIUX B OCHOBE META00IN3Ma, O IPUMEHEHUH B MEAULIMHE HEKOTOPhIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB;

- paclMpeHue U yriryoiieHre 3HaHUH 00y4aronXcs [0 OBJIaJEHUIO0 OCHOBaMHU

METO/I0B ITO3HAHHUS, XapaKTEPHBIX IJIs1 €CTECTBEHHbIX HayK (HaO0AeHNEe, CPAaBHEHUE, SKCIEPUMEHT, U3MEPEHHUE);
- IOArOTOBKA 00Y4aIOIUXCsl, OPUEHTUPOBAHHBIX HA XUMHUYECKUH Poduib

00y4eHUsI, K YCBOCHHUIO MaTepraa MOBBIIIEHHOI'O YPOBHS CJIOKHOCTH 110 XUMHUU.
PasBuBarommue:

- (hopmupoBaHuE crenUANbHBIX YMEHUHM U HABBIKOB PA0OTHI ¢ XUMUYECKHUMHU

BEILECTBAMU M MaTepHajlaMU B ObITY U HCIIOJIb30BAHUS [TOJIYYCHHBIX 3HAHUM Ha MIPAKTUKE;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M YMEHHUI ydaIuxcsl CaMOCTOSATEIbHO IPUOOPETaTh U IPUMEHSATh 3HAHUS Ha
MIPAKTHKE.

BocnurarensHele:

- BOCIIUTaHHE SKOJIOTMYECKON TPAMOTHOCTH U XUMHUYECKON KYJIbTYphI IPH OOpaIIEHUH C BELIECTBAMH;
- BOCIIUTaHKE SMOLMOHAIBHO- IIEHHOCTHOTO OTHOILIECHHUS K OKPY>KaIoLIeMy MUDY;

- OpHEHTAlMsI Ha BBIOOP XMMHUKO-OHMOIOrHYECKOro mpoQus.

1.5. Anpecat IIporpamMmmbl

[IporpaMma axtyanbHa 11 oOyuaromuxcs 8, 9 kinaccoB. Ha o0yuenue

o [IporpaMme nprHUMAIOTCS BCE XKENAIOIINE, UMEIOINE 0a30Bble 3HAHHS [0 XUMUH U HE
HUMEIOLIME TPOTUBOIIOKA3aHUI TI0 310POBBIO.

1.6. ®opMBI U pEXUM 3aHITHH.

@DopMbl OpraHu3anyy y4eOHOr o 3aHATHUS:

- JIEKLIMOHHO-CEMUHAPCKOE 3aHSTHE;

- IPaKTUYECKOE 3aHSTHE;

- Oecena;

- KoH(pepeHIus,



- Urpa.
®dopMBI OpraHu3aly 00pa3oBaTEILHOIO MPOIEcca - TPYIIIOBasl, HIUBHIyalbHAas.
Conepxxanue [IporpamMmMel peamonaraet pa3sHooOpa3Hble BUbBI IEITEILHOCTH

oOyuaromxcsi: 6eceibl, TUCKYCCHUH, TPAKTHYECKUE U J1a00paTOpHbBIE PadOThI, CAMOCTOSTENbHBIE

MPOEKTHBIE PA0OTHI C UCIIOJIB30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMALIUH.
I'pynnosas (Gecena sBpucTUUECKas, 3alLUTa IPOEKTOB, 1a00PaTOPHOE 3aHATHE, JTEKIHS,
OJIMMITHA/IA, OTKPBITOE 3aHSTHE, IPAKTUIECKOE 3aHATHE, TIPE3CHTAIIMS, CEMUHAP).

WnpnBuayansHast (HaOM0ACHUE, OTPa0OTKA HABBIKOB PEIICHHS MTPAKTUIECKHUX 3a/a4).
JlekunoHHO-ceMUHapcKask popMa MPOBeACHHsI YUeOHBIX 3aHATHI MO3BOJISIET PACIIHUPHUTH
W YyrIyOUTh 3HAHHUSA O XUMHUYECKHX BELIECTBAaX, IPUMEHSIEMBIX B OBITY, CTPOMTENBCTBE,
MeauuHe U T.4. CeMuHapbl CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOSITEIIBHOCTH

00y4JarouuXxcsi B yCBOGHUU MaTepralia v Ipu paboTe ¢ JOMOTHUTENbHBIMI HCTOYHUKAME
nHpopmarun. [IpakTHaeckne 3aHsATHS CIIOCOOCTBYIOT (POPMUPOBAHHIO CICITUAIBLHBIX YMEHHH U
HABBIKOB pabOThI ¢ XMMHUECKUMH BelllecTBaMu u 00opyaoBanreM. Co3aHne MPOeKTHBIX padboT

110 OTACIABHBIM TEMAaM HpOFpaMMLI IMO3BOJIAIOT Pa3BUTh TBOPYCCKUC CHOCOGHOCTI/I,
cOpMHUPOBATH y 00YUAIOIIMXCS YMEHUSI CAMOCTOSTENHLHO TIPUOOPETATh 3HAHUSI.
WnTerpanust: mporpaMma yriryosisieT 3HaHUs 10 OMOIOTUH, XMMHUH, SKOJIOTHH,
MCIUIIMHBI, IICUXOJIOTUH. Nrtorom YCBOCHUS NPOTrpaMMBbI ABJIACTCA 3alllTa ITPOCKTA.
Pexxum 3amsTuit: 1 pa3 B Hegemto mo 1 gacy.
1.7. Cpok peammu3zanun [IporpamMmsl
Cpok peanuzamuu mporpaMMsl - 1 rox. O61Iee KOMMIecTBO YISOHBIX YacoB,
3aIUTAHAPOBAHHBIX Ha BECh Mepuox o0ydeHwus: 34 JacoB.
1.8.ITlnmanupyemblie pe3ynabTaThl ocBoeHUs [Iporpammel. O6pazoBaTeabHbIC
pE3yIbTaTHI:
[Mocne 3aBeprienus od0yuenus mo [Iporpamme oOyvaroruecs: OyayT 3HATH:
- cOCTaB, CBOMCTBA, 00JIACTH MPUMEHEHUS HanboJiee pacpoCTPaHEHHBIX BEIIECTB U
MaTepuajIoB U YMETh MPUMEHATDH WX 10 HA3HAYEHUIO, COOII0/1as IpaBuiia 0€301MacHOro
oOpalieHus ¢ HIMH;
- POTIb XUMUYECKUX DJIEMEHTOB M UX COSTUHEHHH B KU3HEEATEIbHOCTH OPTaHU3Ma;
- BaKHEHIIINE XUMUYECKH e TIPEBPAILIEHUS, JIOKAINE B OCHOBE METa00IM3Ma;
- HEKOTOpbIe HEOPTaHUYECKHE M OPTaHUYECKHE BEIIEeCTBa, IPUMEHSIEMbIE B MEAUIINHE.
[Tocne 3aBepmennst odyaenus o [Iporpamme obydaromuecs OyIyT yMeTh:
- COCTaBIISITh CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B MPHUPOJIE,
00OCHOBBIBATH POJIH KAXKIOTO B COXPAaHEHUH IIPUPOIHOTO PABHOBECHS], AHAIM3UPOBAThH
MIPUYWHBI U TIOCIICACTBHS €TI0 HapyIIeHHST,
- MPOBOAUTH XMMHYECKHH IKCIIEPUMEHT 110 OOHAPYKEHUIO KATHOHOB M aHUOHOB B
pacTBoOpax;
-co0I0IaTh MpaBMiIa 0E30MaCHOCTH MIPH OOPAIIEHUH C JIEKapCTBEHHBIMU
BEIIECTBAMH U CPEICTBAMHU OBITOBOW XUMMUH;
-COCTaBJIATH OTYET O MPOJEAHHOM YKCIIEPUMEHTE;
-IIPUMEHSITH BEIIeCTBA M0 HA3HAYCHHUIO;
-pelraTh 3aa4n pa3InIHON CTENEeHN CIOKHOCTH: KaK THITIOBBIE, TAK U KOMIUIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHUIIMATHUBY U MTO3HABATEIBHYIO aKTHBHOCTh TIPH PEIIICHUN
Pa3TUYHBIX BOIIPOCOB M MTPOOIIEM B XUMUH.
JJ1s MOHUTOPUHTA PE3yIIbTATUBHOCTH 00pa30BaTENHHOTO MPOIecca 1Mo
[Iporpamme «Xumus B OBITY» UCIIONB3YIOTCS CIEAYIONINE BUIBI KOHTPOIS:
* IpeNBapUTEIbHBIA KOHTPOJIH (TPOBEpKA 3HAHHUN yUYaAIIUXCs HA HA4aIbHOM JTare
ocBoenus [IporpaMMer) - BXOIHOE TECTHPOBAHHE;
* TEKYIIUH KOHTPOJIH (B TEUEHUE BCETO CpOKa peanuzaiuu [IporpaMmer);
* UTOTOBBI KOHTPOJIb (3aKIIIOUNTENbHAS IPOBEPKA 3HAHWH, YMEHHI, HABBIKOB T10
utoram peasnmzanuu [Iporpammer).
2. Conepxanne IlporpaMmmsl
2.1. YueOHBbIii (TeMAaTHYeCKMii) IJIaH

Ne HasBanmue pasnena KonnyecTBo yacos ®opma aTtrecTanum/

KOHTPOJISI



Bceero | Teopus | npakTuKa
BBoaHbIe 3aHATHS 2 1 1
1 | UcTopusi B3aMMOOTHOLI EH Ui 2 1 1 Bxoxnoe
4yeJ0BeKa U MPHPOABI TecTHPOBaHHe
2 | CaoiicTBa BelIeCTB 2 1 1 TecTUPOBaHUe/ OTYET
M0 MPaKTHYeCKOH
paboTte
3 | [Touemy u Kak 2 1 1 TecTHpPOBaHMe/ 0OTYET
NMPOTEKAIOT M0 MPaKTHYeCKOH
XHMHYeCKHEe peakuun padore
4 | Bona 2 1 1 TecTUPOBaHUEe/ OTYET
MO MPaKTHYeCKOH
pa6oTte
5 | UncTtble BenecTsa 2 1 1 TecTUPOBaHUEe/ OTYET
CMeCH B JKU3HH MO MPaKTHYeCKOH
4yea0BeKa padote
6 | IToBapenHasi cob u 2 1 1 TecTHpPOBaHMe/ OTYET
caxap M0 MPAKTHYECKOTi
paboTte
7 | XuMUA MAIH 2 1 1 TecTUPOBaHUe/ OTYET
M0 MPAKTHYECKOT
paboTte
8 | Cnnukm 2 1 1 TeCTHpPOBaHHe/ OTYET
M0 MPAKTHYECKOI
paboTte
9 | Bymara 2 1 1 TeCTHpPOBaHHe/ OTYET
M0 MPAKTHYECKO
paboTte
10 | Xumus u 3 2 1 TeCTHpPOBaHHe/ OTYET
CTPOMTEJIHCTBO 10 MPAKTUYECKOI
padoTre
11 | XuMust u MeIMIHHA 3 2 1 TeCTHpPOBaHHe/ OTYET
10 NMPaKTUYeCcKOo
paboTre
12 | XumMus u TpaHcnopt 2 1 1 TeCTHpPOBaHHe/ OTYET
10 MPAKTHYECKOH
pabote
13 | Xumus u yncrora B 2 1 1 TecTUpPOBaHHe/ OTYET
aome 10 MPAKTHYECKOH
pabote
14 | Xumus u 2 1 1 TeCcTHpOBaHHMe/ 0TYeT
KOCMeTHYeCKHe MO NPaKTHYECKOii
cpencrsa pabote
15 | Xumus u niiavera 3emiis 2 1 1 2 TectupoBanme/
HayuHoucciienoBareabckasi oTYeT
NPOEKTHAsA 10 MPAKTHYECKOI
JesITeIbHOCTD pabote
3ammuTa npoekTa
34 19 15




2.2. Copnep:xanue IIporpaMmmsl

BBenenne

OO0mue npaBuyia padoTel B XUMHYecKoil JadopaTtopuu. Texnnka 0e30MacHOCTH NpH

padoTe B XuMu4yeckoi Jjadoparopun. OxazaHue nepsoi NOMOIIU NPH HECYACTHBIX CIAyYAAX.
IMpaBuiia paGoThl ¢ KUCJI0TAMM, LIEJI0YAMM, JeTyUuMH BenlecrBamu. HarpeBarteabHble

npudopsl M NpaBUJia padboTsbl ¢ HUMH. XMMUYECKas MOCyAa o0uiero Ha3nayenusi. MpIThe u
CYIIKA XMMHUYECKOIi MOCYybl.

Pojib XUMHUM B JKM3HM YeJI0BeKa M Pa3BUTHM YesoBedecTBA. O030p BaxkHeHIINX

KJIACCOB COEIUHEHM, HCMO0JIb3YeMbIX YeJ10BeKOM. XUMMS -TBOPEeHH e NPUPOILI U PYK

YyeJioBeKa. XMMHUS BOKPYT Hac. XHMHYeCKHe BelllecTBA B MOBCEAHEBHOI KIU3HU YeJI0BeKa.
IIpakTHKa:

IIpuembl o0paleHusi ¢ HarpeBaTeJbHLIMM NPUOOPaAMU (CIMPTOBKA, IVINTKA, BOAAHAS

0aHsl) 1 XMMHMYeCKOii mocy10ii 0011ero Ha3HaYeHH .

CocraBjienne TadJIu1, OTPAKAIOIMUX KIaccuPUKANMIO BelleCTB, H3TrOTOBJIEHHE

3THMKETOK HEOPraHMYeCKHX BelleCTB, COCTABJIEHHE CITUCKA PeaKTHBOB, HECOBMECTHMBIX

JJIS1 XpaHeHMsl.

Tema 1. McTopusi B3aMMOOTHOII€HUIT YeJI0BEKA U MPUPOAbI

HcToYHUKHY IHEPrUuM (McUeprnaeMble U HeucUYeprnaeMble). «IKOJOTHYeCKHil PIOK3aK».
Heo0xoaumocTh Oepe:kHOT0 OTHOIIEHHUS K OKpY:Kaouieil cpefe. YenoBek U Npupoaa B Aa1eKOM
MPoILJIOM: PUCBaNBaoIee X034iicTBO. JpeBHue joau. BiausiHue NpupoaHbIX YCJI0BUA HA
paccejieHNe U 3aHATHS JIPEeBHUX JI0OAei.

OcHoBHbIe 3aHATUS APEeBHUX JI0/eii: codupaTesbeTBO M 0X0Ta. IIpucBauBaiomee

x03s1#icTBO. JIoKkaJLHBII XapaKkTep BJAMSHUS JesITeILHOCTH APEBHUX co0MpaTesieil 1 OXOTHUKOB
HA MPUPOY.

Ilepexoa yenoBeka K nMpou3BoAsAiIeMy xo3siicTBy. IlpousBoasiiee xo3siicTBO.

Bo3HukHOBeHuUe 3emJiefe/Ms U CKOTOBOACTBA. Bo3aeiicTBue Ha pupoay ApeBHUX

3emJleiesIbleB H CKOTOBOA0B. CTHXMiiHOEe Mpupoaonoab3oBanue. OnycreiHnBanue. I'nées s nuBUIM3aNuUii.
Ot KoJs1ecHU1IBI 10 camoJieTa. I3MeHeHue XxapakTepa NpUpPOoI0II0JIb30BAHUSA B polecce Pa3BUTHSA
YyeJI0BeYecKoro oouecTsa

Yenosek u npupoaa B HacrosimeM. IIpsimoe u KOCBeHHOE BO3/1eiicTBHE X0351ii CTBEHHOM

eI TeJIbHOCTH YeioBeKka Ha npupoay. MaTpoaykuus. Hencuepnaemble 1 ucyepnaemMbie
HCTOYHHUKH 3Hepruu. McTouHuky 3Heprum (McuepnaeMblie U HenucuepnaeMmbie). K IKOJTOTHIYECKHI PIOK3AKy.
Heo0xoaumMocTh0€peKHOr0 OTHOLIEHHS K OKPY:Kalolleil cpene. ATbTepHATUBHbIE HCTOYHUKH JHEPIrHH.
IIpuauBHBIE IeKTPOCTAHIMHU. JHeprusi BeTpa. ['eorepmasibHasi sHeprus. buosneprernka.

MogpeupyeM BeTpPsIHOM ABHUIaTeIb.

CtpouM «po3y BeTpoB» CBOeii MeCTHOCTH.

IIpeBpaienne pasHbIX BUI0B JHEPIHHU JAPYT B Apyra.

Harpesaem no-pazHomy (nepeaaqa TernyioBoi FHepruu u3JiyueHuem,

TeNJIONPOBOAHOCTBIO, KOHBEKIIUeil).

Tema 2. CBoiicTBa BelecTB.

Xumnueckue u ¢pusuveckue cBOicTBa BemecTB. Uncrble Bemecrsa u cMecu. OCHOBHbIE
NpUeMbl ¢ TBePAbIMU, KMIKUMHU U ra3000pa3HbIMH BemiecTBamu. JlabopaTopHbie crioco0bl
NoJIy4eHus1 Heoprannuyeckux Bemects. [Ipouecc pacrsopenus Beuects. PacTBopbl u ux
NPUTOTOBJIEHHE.

[Mony4yeHnne yriieKucaoro ra3a, KHcJopojaa B jJabopaTopuu.

Hony4enue cyabgara Menu U3 Meau , cepedpa U3 HUTpara cepedpa u T.1

Tema 3. ITouemy ¥ KaK NPOTEKAIOT XUMHUYECKHE PEAKIMH.

MHoroo0pa3ne u 3aKOHOMEPHOCTH NMPOTEKAHUs XUMH4YecKHX peaknuil. Knaccnpunrxanus
XMMHMYECKHX peaknuil. 3aKOHOMEePHOCTH MPOTEKAHUSI XHMHYECKHUX peakuuii. BHemHue
NPHU3HAKHA MPOTEKAHUSI XMMHYECKUX peaknnil. XuMuYecKHe ypapHeHHs. 3aKOH COXpaHeHH s
Macchl BellecTBa. XMMHYECKHe PeaKIiH B )KUBbIX OPraHU3Max.

CocraBjieHHe ypaBHeHHI peakuii 10 HenovKe MpeBpanieHHil.



OnbIThI «3Mes1 M3 caxapHOH MyIpbD», «B3anMoaelicTBIE METALIOB C COJIAHON KHCJIO0TOM», «3Mes U3
IJIIOKOHATA KATBIUSD)

IIpoBeneHue Ka4eCTBEHHbIX PeAKLUIA.

Tema 4. Bona.

Bona B macmitade niianersl. Kpyrosopot Boasl. Ilpupoanas Boga u eé nmpecHoii Boasl Ha muiiaHere. Ilpecnas
BOJA U ee 3aMachbl. JKOJOrHYecKue MpodiaeMbl yncToii Boabl. Boxa B opranusme vyemnosexa. Bona B Menunmne u
(apmaxosornu. AHomannu GU3NYECKUX CBOMCTB.

PacTBopsiromas cnocooHocTh Boabl. [IpodeMbl NUTHEBO# BOABI.

AHau3 BOABI U3 NPUPOAHBIX HCTOYHUKOB.

PacTBopsroniee geiicreue BOAbI.

OuncrTka BOIEI.

Onpenesienne ;KeCTKOCTH BOJbI M €€ YCTPaHEHHe.

MHoro i BObI B 0BOIIAX U (ppyKTax?

Tema S. Hucrble BeliecTea U CMECH B )KM3HH YeJI0BEKA

Yucrole BemecTBa uctunaupoBannas Bojaa, Kuciopoa. Cepedpo, Bogopoa, Ceunen u

ap. Uctunnsblie pactBopbl. CMecu Mopckas Boaa. I'pannt. Ctans. PacTBop xsi0puaa Harpus aJs
unbeknuii. Yyryn. Bosnyx. bazaasT. Cteki10. IMyabcusi «Macio B Boae». PasHOBHAHOCTH

cMeceil, 00,1aCTH UX MCNOJIb30BAHUS B MOBCEAHEBHOI KU3HU YesioBeKka. 'oMorenHbie u
rereporennnie cMecu. Cmecu B apmaxosiorun. IIpuMeps! :KUAKUX, TBEPAbIX U Ia3000pa3HbIX
cMmeceii. OnHOpPOAHBIE M HEOJHOPOAHBIE cMecH B ObITY. CBolicTBa cMmeceii. Pa3nesienue cmeceii.
BoinesieHue BeliecTB U3 HEOAHOPOAHOI cMecH, 00pPa30BaHHOI PaCTBOPUMBIMH U

HepacTBOPMMBIMH B Bojie BellecTBamMu. OTcTanBanue: BoigeneHue BelecTs U3 HEOAHOPOAHOI
cMecH, 00pa30BaHHON HePACTBOPMMBIMH B Bojie BellleCTBAMH € Pa3Iu4HOI MJI0THOCTHIO. B
JAeJUTeNbHON BopoHKe. J{McTHILUIsANUSA, BRINApUBaHue, HeHTPUyrupoBanue, Xxpomarorpagus,
KPUCTAUIN3AUs U BO3roHKa. Ileperonka wimM JucTHILUIALMSA - CIIOCO0 pa3/ie/ieHHsl, OCHOBAHHbIH
HA Pa3JIMYMH B TeMIIepATypax KUIEeHUs APYT B pyre KOMIIOHECHTOB.

IIpuem pa3aeneHusi OTHOPOAHBIX CMecei IyTeM HCIApeHus JIeTYyYuX :KUAKOCTeil ¢

nocjaenyoLeil KonaeHcanuei ux napos. Ilpumep: nosrydyeHne IMCTHIIMPOBAHHO BOABI.

Pemenne 3a1a4 Ha HaXoKAeHHe MaccOBOW M 00beMHOI 1011 KOMIIOHEHTA CMECH.

H3rorosienue npocredmux GujibTpoB U3 NOAPYUYHBIX cpeacTB. Pazenenue
HEOHOPOJHBbIX CMeceil.

OuucTKa METHOT0 KYOPOca 0T HEPACTBOPUMbIX U PACTBOPUMBIX MpPHMeceid.

Tema 6. IloBapeHHasi CoJIb U caxap

PoJsib moBapeHHOIi coJi B 00MeHe BellleCTB Yei0Beka U :KUBOTHbIX. Co1eBoii 0ajiaHC B
opranmu3me 4ejioBeka. IllpumeHeHnue XJ0puaa HATpUs B X0351iiCTBEHHOM /1€eATEJIbHOCTH
yesioBeka. Koraa coab - sig. 3noynorpedJieHue coJibo. McnoJib3oBanne XJIopujaa HATpHUs B
XUMHYecKOii mpombIieHHocTH. Mcnonbp30BaHne X10puaa HATPUs B MUIIe, MeTUIITHE.
IIpousBoacTeo moBapenHoii cosu. Caxap u ero cpoiicra. Ilojie3Hble 1 BpegHble YePThI
caxapa. HeoObluHOe IpuMeHeHUe caxapa.

CBoiicTBa pacCTBOPOB NOBAPEHHOI COJIM

I'oput qm caxap?

TpuodoroMHHecHeHUHs

Tema 7. XumMusi nUIm

N3 gero cocront numa. XuMH4YeCKH COCTaB MPOAYKTOB MUTAHUA. OCHOBHBIE

KOMIIOHEHTbI NHUIIH: KUPbI, 0€JIKH, YIJIeBOAbl, BATAMMHBI, COJIU. XUMUS NPOAYKTOB
PACTHTEIbHOI0 U JKHBOTHOT'O Npoucxo:xkaeHusi. Puznosorust numesaperus. Ilpoayxrel
OBICTPOT0 MPHUTOTOBJICHUSI 1 0COOCHHOCTH UX Npou3BoAcTBa. [Iponeccsl, mpoucxoasmmue npu
BapKe, TYIIeHNHU U skapeHny nuiu. Kak caenats eay He TOJBKO BKYCHOM, HO M ITOJIE3HOM ?
J00aBKH B NPOAYKTHI MUTAHMS.

XuMHYecKre peakiiii BHYTPH Hac. XHMHU4YeCKHe MPouecchl, MPOMCXOAsIIHe TPH

XpPaHEeHHNH M NepepadoTKe CeJbCKOX03SHCTBEHHOI0 ChIpbsi. KOHCepBaHTHI U AHTHOKM CJINTENIN, HX
poJb.

Crnoco0b1 XMMHYECKOI0 AaHAJIM32 COCTAaBA BelleCTB B MPOAYKTax nutanus. Coxepxxanue




BHTAMMHOB M MHHEPAJbHBIX BellleCTB B MUIIEBBIX MPOAYKTAX.
Omnpenenenne kayecrsa Meaa. [Iposepka Mena Ha HaJM4Yue KpaxMaJjia, MeJa, caxapo3bl.
Omnpenenenue BuTaMmuHoB A, C, E B pacTuTeIbHOM MacJie.

Omnpenesienne HUTPATOB B MPOAYKTAX.

AHaTH3 NPOXJAIUTEeTbHBIX HATUTKOB.

Onpenesienne KopenHa B HAMUTKAX

Omnpenesienne cofep:kaHus ;KUPOB B ceMeHAX PACTeHUH.

KauyecTBeHHBIe peakiii Ha NPUCYTCTBHE YIJIEBOI0B.

XHUMHYeCKHe ONBITHI C JKeBaTeJIbHOI Pe3NHKOIA.

Omnpenesienne coaep:kaHus NOBAPEHHON €OJIM B MPOAYKTAaX MUTaHHUSA (MacJI0, CHIPHI,

C0JIEHBIE TBOPOKHBIE U3/IeJHUsT).

Tema 8. Crimuku

IMupogopsl. Uctopus nzodperenns cnudek. Cnnuku lancens n Yokepa. Cinuxu

Copua. Cnuuxu Upunn. lIBeackue cnuuku Jlynacrpema. Kpacubiii u 6essiii gpocdop.
OKHCIANTETBHO - BOCCTAHOBHUTEJBHBIE MPOIECChl, MIPOTEeKAOIINE NPH 32KUTAHUM CITUYKH.
OcHoBHBIE BI/ABI COBPEMEHHBIX cU4YeK. /[epeBAHHBIE(M3rOTOBJIEHHbIE U3 MATKUX MOPOJ AepeBa
- OCHHBI, JIUMbI, TOMOJISI, AMEPUKAHCKOM 0eJI0i COCHBI U T. I1.), KAPTOHHBIE U BOCKOBbIE
(mapajguHoBbIe - H3rOTOBJEHHBIE U3 XJIOMYATOOYMAKHOIO KTYTa, IPONUTAHHOTO NapaduHOM).
Ilo MeToay 3a:KUTaHUA - TEPOYHBbIE (3AKUTAIOLIMECS MPU TPEHHUH 0 CTIENHMAJBHYI0 TOBEPXHOCTD -
TEPKY) U OecTépPouHbIe (3aKUTAIHECS MPU TPEHUH O JII00YI0 MOBEPXHOCTD).

CnuyeyHoe mpou3BoacTBO B Poccun. CTpoenue, cocTaB M U3TrOTOBJIEHHE CIIMYEK.
CnennanbHable cnuyku. lIITopMoBbIe (0XOTHHYBH) - TOPSIIINE HA BETPY, B CHIPOCTH M MO/
no:xaéM. Tepmuyeckue - pa3BuBalollMe IPU ropeHN U 0oJiee BHICOKYIO TeMIlepaTypy M Jaioline
NPH CTOPAHUHU T'OJOBKH (0JIblIee KOJIMYecTBO Tenjia. CUTHAJIBHBIE - Jalollue PH TOPEeHnH
nBeTHOe IIamMsl. Pororpadguyeckue - Jal0UIe MTHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIb3YEeMYI0
npu ¢pororpapupoanun. Curapssle - CIHYKH YBeJIMYEHHOI0 pa3Mepa 1J1s 0oJiee
NPOJ0/LKMTEBHOI0 TOPEHMsI P PACKyPHUBaHUH curapbl. Tpy6ouHble- CHIUYKH YBeJIHYeHHOT O
pa3mepa Is 0oJiee IPOJOKMTEIbHOI0 TOPEHHs IPH PACKYPUBAHHHU KyPHTeJIbHON TPYyOKH.
KaMuHHBIe - 04eHb JJHHHBIC CIIMYKH, YTOOBI 325KUIaTh KAMUHBI. I'a30Bble - MeHbLI el JJIMHBI,
YyeM KaMHHHBIE, YTOObI 32:KHI'aTh ra30Bble rope/iki. JexopaTuBHbIe (I0AapPOYHbIe,
KOJIJIeKIIUOHHBIE) - OTPAHMYEHHbIE BBINYCKU KOPOOKOB (HHOI1a Ha0opaMHu, yJI0KeHHbIMU B
JEeKOPATUBHYI0O KOPOOKY).

H3yyenue cBOWCTB Pa3IMYHbIX BUIOB ClIUYeK (ObITOBBIX, 0XOTHHYbUX, TEPMHUYECKHUX,
CUTHAJIbHBIX, KAMUHHBIX, oTOorpaduuecKux).

Tema 9. Bymara

OT nmepramMeHTa M MIEJKOBBIX KHUT 10 HamuXx aHeil. Hennrono3a. Cesazywommne:

KA0JIUH, KapOOHAT KAJIbI U, IUTMeHThl. XJ10M4aT00yMaKHble TKAaHU. Buabl Oymaru u ux
NpaKTH4YecKoe Ucnosab3oBanue. TexHosiorus npoussoacrea Oymaru. Ctpykrypa Oymaru noa
MHKPOCKOIIOM BO (p/1yopeclieHTHOM CBeYeHHM.

Honydadpukarsl A8 MPOU3BOACTBA OyMaru: ApeBecHass Macca WJIH LeJUIIJI03a;
LeJJII0J1032 OHOJIETHUX PACTeHM I (COJI0MBI, TPOCTHUIIbI, KOHOILJIM, PHCA M IPYTUX);
NOJIYLeJIJII0J103a; MAaKYJ/JIaTypa; TPANMUYHAS MoJyMacca; 1S clielMaabHbIX BUAOB OymMaru:
acOecT, IepPCTh M APyrue TEKCTUIbHbIE BOJIOKHA.

IIpousBoacTBo OymMaru: NpuroToBJaeHNe OYMaKHOM Macchl (Pa3MoJI U cMellleHHne
KOMIIOHEHTOB, IPOKJIeiiKa, HANIOJIHEHUE U OKPacka 0yMasKHOH Macchl); BbIpadoTKa
OyMaskHO# Macchbl Ha OymMaroJe/iaTeJibHOU MalluHe (pa30aBjieHne BOJOH U 0YMCTKA MacChl
OT 3arpsi3HeHMii, OTVINB, MpeccoBaHMe U CYLIKA, a TAK:Ke NePBHYHAs 0TIe/IKA);
OKOHYATEJIbHAS 0T/AEJIKA (KaTaHIUPOBaHNUe, Pe3Ka); COPTHPOBKA H YIIAKOBKA.

H3ydeHue cBOIICTB pa3IMYHBIX BU0B OymMaru.

IHosryuyenne Oymaru.

Tema 10. X¥uMus M CTPOUTEJILCTBO

CrponTtesnnsbie pactBopbl. U3BecTs. Medt. Ilecok. beron. llement. UcTopus crekJa.
Kupnuun. ®apdop u dasinc. [peBecuHa - yHUKAIbHBIN CTPOUTEJbHBIA MaTepHaJl.




Jlakokpacounbie MaTepHaibl. CBONWCTBA 0JIM(BI, MACIAHBIX KPACOK, IMaJIel, pacTBOpHTeJIei.
IHonsaTHE 00 3KONMOrHYecKH YHCTHIX MaTepuaiax. Kepamunuyeckas nena. 3ugapur. Kambnmur.
Coaomut. I'pyTodokn. CHIMKATBI METAJIOB U BSKyIMe MaTepuajibl. Koppo3usi cTpouTe1bHBIX
MaTepuajoB. IloJmMepsl B CTPOUTEIBCTBE.

XHuMHYeCKHe CBOIICTBA CTPOUTEILHBIX MATEPHATOB

XHuMHYeCKasi CTOMKOCTD - 3TO CBOMCTBO I0KA3bIBAET, HACKOJIbKO MaTepHal yCTOMYHUB K
BO3/1efiCTBUIO IPYIMX BELECTB: KUCJIOT, LIeJI04Yeil, CoJieil U ra3oB.

Koppo3nonnas ycToiiunBoCTb - CBOICTBO MaTepHajia NPOTHBOCTOATH BO3elCTBUAM
OKpy:KamwIei cpeabl. Yaiie Bcero 370 0THOCHTCH K CIOCOOHOCTH He MPONMYCKAaTh BJary.
PacTBOpHMOCTB - CBOHCTBO, NIPH KOTOPOM MaTepHaJ HMeeT CIIOCOOHOCTH PACTBOPATHLCA B
Pa3JIMYHBIX KHIKOCTAX.

Anre3us - CBOMCTBO, KOTOPOE XapaKTepHu3yeT COCOOHOCTh COeAUHATHLCS ¢ APYTMMH MaTepruaJiaMi U
MOBEPXHOCTAMM.

Kpucramnm3anus - XapakTepucTHKA, TP KOTOPOil MaTepuaJl MOKeT B COCTOSIHMU napa,
pacTBopa WM pacijiaBa 00pa3oBbIBaTh KPUCTAIbI.

Buapl 3arpsisHennii (Mbl1eBbIe, paIalliOHHbIE, 0H0JIOTHYEeCKHe, IIYMOBBIE), 3HAYeHHe JKMBBIX OPraHM3MOB B
A0Max M KBapTHpax.

Onpenesienne 0THOCUTEILHON 3aNbIIIEHHOCTH BO3AyXa B MOMeIleHU .

Penrenne 3a1a4 ¢ 3K0J0THYECKUM COJEPKAHUEM.

Tema 11. Xvimusi 1 MeIMIIMHA

IlepBble marn xumun B Meaunune. [llousitne o papmakonornu, uaTpoOXuMUH,

xumuorepanuu. [Iapanesanbc - 0CHOBONOJIOKHUK MeauluHckoi xumun. Knasauii I'anen -
¢papmakoJor. I1. Ipaux - ocHOBONONOKHMK XuMHoTepanuu. Ilpodeccun: xumMuk, OMOXMMUK,
(¢apmaieBT, 1a0opanT. JlekapcTBeHHbIe BenlecTBa. Kiaccnukanun JekapcTBEHHBIX BellECTB:
(dapmakosornyeckas, xumudeckasi. CbIpb€ 1JIsl OTyYeHHs] HEOPTAHHYECKHX, OPraHNYeCKHX
JIEKAPCTBEHHBIX BellecTB. @OpPMBI JIEKAPCTBEHHBIX NPeNapaToB: Ta0IeTKH, Apaxke, CBeYH,
IMYJIbCHH, CYCIICH3UH, HACTOMKH H Jp.

OsHakomiieHHe ¢ popMaMH JIeKAPCTBEHHBIX NPENapaToB.

3HaKOMCTBO ¢ 00pa3uaMu JIEKAPCTBEHHBIX CPeICTB U ONbITHI ¢ HUMM.

JKCKypcHs B MEINMYHKT.

Campble mpocThie U3 JIEKAPCTB

IMepmanranat kanus. Ucropusi oTkpoiTus. @Puznyeckue cBoiictea. OKuCANTEIBHbIE

cBoiicTBa. [IpuMeHeHne pacTBOPOB NMepMaHTraHaTa Kajus B ObITY, B Menuuune. [IpaBuna
XpaHenusi. Mepbl 1epBoii IOMOIIM IIPH OTPABJICHHH KOHIEHTPHMPOBAHHBIM PacTBOPOM
nepMmanranara kaiaus. Ilepokcua Bogopoaa, ucropusi orkpbiTus. Illepruaposis. Puznyeckue,
XuMHYecKHe cBoiicTBa. IIppMeHeHue B MeiMIMHE: KPOBOOCTAHABJIMBaONIee
Ae3uHpuuupymomee cpeacrso. Moa: ucropust OTKphITHS, CTPOeHUE, GU3HYECKUE H XUMHYECKH e
CBOliCcTBa, IPUMeEHEHHe.

BopHas kucaota, 00pHbI CIMPT, AHTUCENTHYECKAS AKTUBHOCTL. PU3N0I0rn4YecKuii

pactBop.

Jsanuc. Hamarsipublii coupr. ekcaruapar xjopuaa kajabuus. Ienrarugparcyiabdaranmuka.
AKTHBHUPOBAHHBIH yIoJib.

IIpuroroBeHne pacTBOpa XJIOPUAA KAJbIHUSA C 32JaAHHOH MAaCCOBOM HoJ1eil.

«Knpkuii xamesieon». Pa3noxkenne nepoxcuna sogopoaa. H202 - oxkucanres,
BOCCTaHOBHUTeJdb. PacTBOpeHue noaa B Boje, B cnmpre. PacmosHaBanne HoauI0B.
OO0ecuBeynBaHHe PACTBOPA MEPMAHIAHATA KAJHUA AKTHBHPOBAHHBIM YIJIéM.

SnoBuThIC BemecTBa

Anel. Kinaccudgukanus SA0BUTHIX BelleCTB. Y TAPHBIA ra3: NPU3HAKHA OTPABJICHHS.

Oxa3zanue neppoii nomomu. Pryte. Tokcnunocts napoB prytu. Cosin pTyTH: KOJIOMENb, CyJIemMa,
npuMeHenne B MequnuHe. Mbimbsik. CenHen. CoeqnHennsi Xxpoma. ToOKCHYHOCTH OpraHu4ecKnux
pacrBopuTeJieid. [IpaBuia xpanenus 108 B 0bITY. Mephl NepBoii MOMOIIM NPH OTPaBJICHUH.
XuMusd 1 MeJUIIHHA.

BuorenHnbie 3jieMeHTHI M HX COeANHEHUSI



OO0 uii 0030p 6MOJIOTrUYECKOIl POJIH 3JIEMEHTOB-OPraHoreHoB Yriuepoa. Boaopoa.
Kucaopoa. Azor. Cepa. @ocdop.

Buosornyeckasi poJib HEeKOTOPBIX HEMETAJJIOB, He OTHOCSIIMXCH K opranoreHam ®rop.
Xi10p. Bpom. Mon. Kpemnmii. Ceten.

Buosornyeckn BajkHblie HeOpraHmdeckue coefnHeHns HeMeTan10B. Kuciopon. O3on.

Boaa. MunepanbsHbie BoAbl. Ilepokcna Bogopoga. @epMeHTATHBHBIC CPEACTBA 3ALUThI
opranusma. CepoBogopoa. Ammuak. Llnkia MoueBuHooOpasoBanus. MoHooOKcH a30TAa.
Hurtparbl, HUTPUTBI. YTIJeKUCJIbIH ra3. MoHookcua yriepoaa. bygepusie cucremMsl
opranusma. I'mapoxapoonatnas Oydepnas cucrema. ®ocharnas OypepHas cucrema.
Mexann3m Oy¢epHoro aeiictBus cucteMbl. B3anMocBsA3b KpyroBopoToB 6MOT€HHBIX
3JIeMEHTOB.

Buoneopranuyeckass XuMusl M MeJHIIUHA

Heopranunyeckyro OHOXUMHIO MOKHO PacCMaTPUBaTh KaK MPUJIOKeHUe MPUHIMIIOB
KOOPAWHAIMOHHOI XUMHM MeTAJVIOB K 0M0J0TrMYecKUM NpodeMaM. MeTalJibl B OpraHusme
YyeJioBeKa

Buosornyeckas posib «MeTANIOB JKHU3HN

O06muii 0630p poau 8-meranno. Harpuii. Kanuii. Marauii. Kanbumuii. JlanHubie MeTa/Ibl
paccMaTpUBAaIOTCs COTJVIACHO MJIAHA:

1. Coaep:xanue B 3eMHOIi kKope. BaxkHeliliue NpupoaHble cOeANHEHU .

2. Conepxxanue 1 (popMbI CYIIECTBOBAHUS B )KUBBIX opraHusMax. buoJsiornueckas poJib.

3. IIpuMeHeHHe MeTAJIA U €0 COeUHEHUI B MeTUIIHE.

4. TOKCHYHOCTHh METAJIJIA M €r0 COeTMHEHMI.)

O06muii 0630p poau 4-meranos. Kenezo. Mapranen. Kooanst. Meab. Hlunk. Moauoaes. JlaHHble MeTaNIbI
paccMaTpUBAalOTCsl COTJIACHO MJIAHA:

1 Coaep:xanue B 3eMHOM Kope.

2 BaxkHeiimne npupoaHbIe COeIUHEHN.

3 Coaep:xkanue U (pOpMBI CYLIECTBOBAHNS B ’KUBBIX OpraHusmax. buosiornyeckas po.s.

4 IIpuMeHeHHMe MeTaJIa U ero coeJUHEeHMIl B MeAMIIHe.

®u3nosIornyeckasi ¥ NaToJ10rH4eckas pojib HEKOTOPLIX 3JIEMEHTOB B OpranusMe. 8-JieMeHTbI. 4-JJIeMeHThI.
KoMmuiekcHble (KOOPAMHALMOHHBbIE) COCAMHEHUA

Pa3/IMYHBIX 3JIEMEHTOB B OPraHu3Me. JjieMeHThbl, 00/1€3HHU, JeKapcTBa. BH0JOrHYeckH aKTHBHbIE MOJIEKYJIbI.
Boga. AMUHOKHCIOTBI. AcKOpOMHOBast KucJ0Ta. OpTOMOJIEeKYJIsIpHAs MeIUMLMHA.
Buosoruyeckn akTuBHbIe 01MroMepbl buosiornyeckast pojib HEKOTOPBIX METAJIJIOB, He
OTHOCSIIIIUXCS K «MeTaNIaM Ku3Hw». Anomunuii. Cepedpo. bapuii. Pryts. CBuHel.
TemaTudeckass BUKTOPHMHA « XMMHMSA U MeAMILMHA».

du3znyeckass XMMHS M MeJULMHA

DuU3M0JI0T - 3TO (PUINKOXUMHUK, HMEIOLIMI 1eJ10 ¢ SIBJIeHUSAMM KUBOT0 OPraHu3Ma.

N.M. CeuenoB 7/KuBble OpraHu3Mbl MOTYT CylIeCTBOBATH JIHMIIb 0J1aroAapsi X 3aMedyarebHOI
CNOCOOHOCTH KUHETHYECKH KOHTPOIMPOBATh XMMUYECKHe PeaKUMM M TeM CaMbIM IOAABJIATh
cTpeMJIeHUE K JOCTHKEHUI0 TepMoAuHaMuideckux papHoBecuii. .B. bepe3nn Xumnueckas
TEPMOJIMHAMMKA U ’KUBbIe OPranu3Mbl TepMOIMHAMUKA M OPraHU3MBbI.

XuMuyeckasi 1 OMOXMMHUYECKAsA KUHETHKA U KaTajan3. @epMeHTBI - 0M010rH4ecKue
KaTaJu3aTopbl. 3HAYeHUEe PACTBOPOB /ISl OMOJIOTMH U MeIULHHBI.

Kucnorno-menoynoe papHoBecue U 0y epHble CHCTEMbI OPraHu3Ma.

AMUHOKHCI0THBIE OydepHble cucTeMbl. beskoBbie 0ydepHble cucTeMBbI.

H3meHeHMe KHCJIOTHO-1€JI0YHOr0 PABHOBECHS PH Pa3JIMYHBIX 3200/1eBaHMAX.
MenuumnHCcKHUE MaTepUAJIbI

Heoprannyeckne MeANIMHCKHE MaTepHaibl. MeTalbl. YTJIepOAHbIe MATEPH AJIBIL.
MexaHn3MBbI B3aHMOAeiiCTBHA MeIMIMHCKHAX MAaTEePHAIOB ¢ OHOJOTHYeCKMMH CHCTeMaMHu.
B3aumopneiicTBusi: MaTepHal - KPOBb, MaTepPHAJI - TKaHb, MATEPH AN - KJIETKa, MaTepHal -
OnonoJimMepsbl.

HckyccTBeHHBIE OPraHbl. ANNAPaThl KACKYCCTBEHHOE CepAle-1erkoe», «<MCKyCCTBeHHas!
nouyka». MckyccTBeHHOe cepaue Ye/I0BeKa ¢ ABTOHOMHBIM HCTOYHMKOM MU TAHUSL.

Bonpocsl k ceMuHapam:

1. Hon: HCTOpPHSI OTKPHITHUSL, CTPOEeHUE, (PU3NYecKUue U XUMHYeCKHe CBOICTBA,



NpUMeHeHne.

2. bopHas KucJI0Ta, OOPHBIA CIUPT, AHTHCENTHYECKASA AKTHBHOCTD.

3. ®usnonornyeckuii pacrpop. Jisimuc. HamarsipHblii ciupr.

4. dypanuanH. AKTUBHPOBAHHBIH yroJib. ['opunynuky, miacteipu. UX npumenenue,
CBOIICTBA, CIIOCOOBI XpaHEeHHU .

5. Acniupun. Ilpumenenne, ¢papmMakoJiornieckoe JelicTBHE HA OPraHu3M.

6. AHTUOMOTUKH, Kaaccupukanus. JucdéakTpuos.

7. ApomaTnyecKHe MacJja U UX JelicTBHe HA OPraHu3M. ApoMaTepanus.

8. AcniupuH, pusnvecKkue CBOWCTBA, HCTOPHUS MOJTYYEeHHS.

9. AHTHOMOTHKM, HCTOPHS OTKPBHITHS.

10. Knaccuduxanus siioBUTHIX BellleCTB.

11. Yrapuslii ra3: npu3Haku oTpasjenus. Oxasanue nepBoii moMomu.

12. PryTh. TokcnunocTs mapos pryTu. CoJiu pTYyTH: KajdoMelb, cyjJeMa, IpUMeHeHue B
MeaunuHe. Mbimbsak. Ceunen. CoeanHeHns Xpoma.

HccnenoBanue JiekapcTBEeHHBIX MPeNnapaTos.

JenoBas urpa «Cnacure 60J16H0ro». /le1oBast urpa conpoBokaaeTcs NpoBeaeHHeM
Ka4eCTBEHHOI0 aHAJIN3Aa PACTBOPA KOHKPETHOIO BellleCTBA XMMHYeCKUMHU MeTOXaMM.
(BemecTBa: THOCYAb(AT HATPUS, HOBOKAHH, JIAKTAT KaJbIUs, B-ri110k03a, MeHBIH Kynmopoc, 6poMHuI Kaaus,
cyJab(par Maraus).

HccnenoBanue TOKCHMYHOCTH OBITOBBIX BellecTB. OcTopo:kHO, munieBbie 100aBku! UX feiicTBHe HA OpraHU3M.
Konkypc (koJnyecTBeHHBIH) YHcIa pelieHHBIX 3a1a4. CocTaBjieHue COOPHUKOB 3a1a4
yuamuxcs mo reme (¢ pemeHusimu). CoctaBjieHre TBOPYECKUX PACYETHBIX 32124 M0 Pa3jJMYHBIM TeMaM.
JlekapcTBeHHbIe MpenapaThl, UX BUIBLI M Ha3HaYeHHe. Kaikaoe J1ekapcTBO - XUMHYECKHIl peakTHB.
Muororpannbiii ifoa. ITouemy iiog HaIO Jep:KaTh B MJIOTHO 3aKYNIOPEHHOM CKJISHKE.
«3e1éHKa» WU PACTBOP OPUJLTHAHTOBOIO 3eJIEHOT0. HeoObIuHbIE CBOHCTBA 00BIYHOI 3€JIEHKH.
AKTUBUPOBAaHHBIH yroJib.

JlekapcTBa ot npoctyabl. Butamunbl CamozeiibHbIe JIeKapcTBa.

ACIHMPHH HJIH ALETHICATHIMIIOBAsA KHCJI0TA U ero cBoiicTBa. UTo nmoJiesHee: acCnupuH, HypodeH uim
udynpodgen?

Ilepexucn Bopopoaa u ruaponeput. CBoiicTBa nepexkucu BOAOPoOAA.

ITepmaHraHaT Kajaus, MapraioBOKMCJIbIH KAJIMi, OH JKe - KMAPTraHLOBKa.

Heo0Ob1unble cBoiicTBa MapranoBku. Kakyio onacHocTh MO:KeT MpeaCTaBIAATHL MAPraHl0BKAa.
Hy:xHa 4 B 1oMalnHeli anTeuke 60pHasi KHCJI0TA.

Crapble JiekapcTBa, KaK ¢ HIMHU NOCTYNIUTh.

Bonpochkl k ceMuHapam:

1. Ilepmanranar xkaausi. Uctopusi oTKpbITHsI. PU3NYecKHe CBOiiCTBA.

OxuciaurenbHble cBolicTBa. IIpaBuiia XxpaHeHUs1 IEPMAHATAHATA KAJIUS.

2. IIpuMeHeHMe pacTBOPA MePMAHIaHATa KaJus B ObITYy, B MeguluHe. Mepbl nepBoi

TIOMOIIH NPH OTPaBJICHHH KOHIEHTPUPOBAHHBIM PACTBOPOM IEPMAHIAHATA KAJIMS.

3. PacTBOp OpPMILIIMAHTOBOTO 3ejieHoro. Ilepokcua Bogopoaa, HCTOPHUs OTKPBITHS.
HepruapoJib. Pusnyeckue, xumMuieckue cBoiictpa. [lpumenenue B MeauumnHe:
KPOBOOCTAaHABJIMBaoIIee U Je3MHpuumpyouee CpeacTso.

ony4yenne nogodopma.

JelicTBHe KUCJIOT Ha OPUJIJIMAHTOBBII 3eJIeHbIH.

IIes109HOE pacuienJieHne JeBOMHLICTHHA.

KauyecTBeHHas peaknusi Ha MEPOKCHL BOJOPOAA.

Omnpenesienne BATAMUHOB B IIpenaparax NoJJMBUTAMHHOB.

Tema 12. XumMus M TpPaHCHIOPT

MartepuaJjibl, KOTOpbIe HCIOJIb3YIOTCS VIS M3rOTOBJICHUSI aBTOMOOMIeH. 3anpaBoYHbIe
JKHAKOCTH (TOIINBO, MACJIa, CMAa3KH, OXJIAXKIAI0LIHeE JKUIKOCTH H T. 11.); Pe3UHBI - IIMHBI H
Pe3MHOTEeXHUYECKH e H31eTHsl; MJIACTMACCHI; OTACT0YHOIeKOPATHBHBIC MaTepHaIbI (00MBKa,
JIAKHM M KPACKH, AHTHKOPPO3HOHHBIE MOKPBITHS H T. I1.); KJIeH, TePMETHKH. DJIEKTPOJIHUT - ITO
4TO-TO 3HAKOMOe. BeH3HH, KepoCHH Hu Apyrue «- HHbI XHUMHYeCKHe MPOLecchl, MPOUCXOoAsIIe
NPH IKCIUTyaTAIMA aBTOMOOMJIA. DKOJOTUsS 1 ABTOMOOHJIb.




1. BeH3WH U KepOCUH KaK pacTBOPHUTEIH.

OnBITHI 10 03HAKOMJIEHHIO € PACTBOPSIOLINM JAeiicTBHEM He(pTeNPOAyKTOB, KaK U
NpeAbIAYIHI, VIOX0 BUAHBI C AEMOHCTPALIMOHHOIO €CTO0Ja, IO3TOMY HX Jy4llle BCero CTABUThH B
KauyecTBe J1a00paTopHOii padoThL.

a) B NpoOUPKH ¢ OeH3NHOM, KEPOCMHOM U BOJ0il HAJIMBaKOT 1o 0,5 MJI pacTUTEJILHOTO

MacJja i B30aaThIBalT. Macjio pacTBopsieTcsl B yriepogopoaax. OTMevaroT JIy4iryro
PacTBOPUMOCTH B O€H3UHE.

0) B HeOOJIbIINE CTAKAHYUKHY WM (ap¢opoBble YAIKH € TEMH e KUAKOCTAMH

NMOMeNIAI0T KYCOUKH TKAHH C MSTHAMH KHPA U NMePeMelluBAIOT UX CTEKJISIHHON NaJ04Koii 2-3
muH. Ilociie BbICBIXaHUSA TKaHM, IOMeILleHHbIe B 0€H3UH M KePOCHH, 0KA3bIBAIOTCS OYHIIeHHBIMH
OT KHUpAa.

2. I'opeHue BBICIINX YIJ1€BOAOPO/IOB.

a) CMa4yuBaloT NoJOCKH GUJILTPOBAIBLHOM OymMaru B OeH3MHe, KepocuHe, Ma3yTe H

NMO/KMTaloT nX. BemecTBa ropsar cBersmumMcsa niiamMeHeM. Boiciiue yriieBoiopoabl Npu ropeHn A
00pa3yloT KOMOTh.

0) Ha :xene3nble njacTHHKU WM ¢ap¢opoBble KPHIIIKHA HATHBAIOT M0 HECKOJIBKY Kamnelb
0eH3MHAa, KEPOCHMHA M CMa30YHOI0 Macja WM Ma3yra u nojxuraior. Haéaronamor To xe
sABJenne. O0panal0T BHUMaHHe HA JerKyl0 BOCIJIAMEHsIeMOCTh 0EH3WHA U HA CPABHUTEIbHO
TPYAHYI03aropaeMocTh Ma3yTa.

B) B JKeJIe3HYI0 MU (pap(opoBYIo JI0KEeUKY MOMel[al0T He0oJIbIIOH KycoYeKk napaguHa

U HATPEBAIOT €ro B IJiaMeHH ropesku. Ilapagpun niaBures, a 3aTeM ropuT, 00pa3ysi KONOTh.

3. OuyucTka 0eH3MHA M KePOCHHA.

BeH3uH 1 KepoCcHH TocJie 3aBOACKOI MeperoHKM coiepKaT NpuMecH HAPTEHOBBIX

KHMCJIOT M IPYTHX BelllecTB, 0CJ0KHAIONIUX UX NpuMeHeHne. HeounnieHHbIH KepoCcuH,
HanpuMep, IJ10X0 NOAHUMAETCSI 0 GUTHIIIO JIaMIIbl, CJIA00 TOPHUT U OLICTPO 00pa3yeT Harap.
HeouneHnble IPOAYKTHI MOKHO Y3HATH 110 IPSI3HOMY BHY M MAJIOi NPO3PayHOCTH.

OuncTKy Npon3BoIAT 00bIYHO, 00padaThiBasi He(PTENPOAYKTHI CliepBa

KOHIEHTPHPOBAHHOI KHUCJIOTOH, a 3aTeM IeJI0YbIO0.

Hanugpalot B 60J1b111y10 AeJMTeJNbHYI0 BOPOHKY 15—20 M1 HeOUHIIIEHHOr0 KEPOCUHA U
NpudaB/IAIOT 2-3 MJI KOHUIEHTPUPOBAHHOM CepPHOM KHMCJI0ThI. BOpoHKY 3aKpbhIBalOT NPOOKOIi 1
cMech BCTPAXUBAKOT 0Kk0J10 10 muH. IIpu 3TOM BOPOHKY Jep:KaT MpoOKO BHU3 U BpeMsl 0T
BpPeMeHH OTKPBIBAIOT KPaH, YTOObI BBINYCTUTH BBEpPX Naphl JeTyuux BeuiecTs. Ilocie 3Toro
cMecCH JAI0T PaccjIONThLCs, HA YTO TaKkKe noTpedyercss MuHyT 10 niiu jaxxe 00blie, U MeJJIeHHO
CILYCKAKT HUKHUH CJIOH KHUCJIOT0 ryApoHa.

OcTaBuiniicsi B BOpOHKE KePOCHH MPOMbBIBAIOT MO00HBIM 3Ke CII0c000M BOJOI B TeueHHe

1—2 muH. Boanblii c/10¥ cycKaloT, a KEPOCHH NPOMBIBAIOT 5— 10-NPOUEHTHLIM PacTBOPOM
weoun. [ocie cauBanus MeJOYHOIO CJ1051 OTMBIBAIOT OT KEPOCHHA BO/IOM OCTATKH LI EJI04H
(npoba dpenondranennom).

Y0exaaorcsi B TOM, YTO OYHIIECHHBII KEPOCHH OKa3bIBaeTcsl 0oJiee MPO3PavHbIM, Jy4dllle TOPUT U MMeeT
ApYyroii 3anmax.

Ha smnerku puabTpoBaIbHONH OyMaru noMemawT Kanjiv HCX0AHOT0 U OYUIIEHHOT 0

KepocuHa. O4YHIeHHbIH KePOCHH HCIAPSETCsl MOJHOCTHI0, HEOUUIEHHbI 0CTaBJIsIET MocJie ce0sl MATHO
npumeceii.

Tema 13. XuMH# M YHCTOTA B I0oMe

Msuia. Cocras, cTpoeHHe, OJy4eHHUe.

CuHTeTHYecKHe MOIOLIMe CPeCTBA U MOBEPXHOCTHO - AKTHBHbIE BelllecTBA.

OcHoBHbIe KOMIIOHeHTbI CMC: noBepxXxHOCTHO-aKTUBHBbIE BenlecTBa (ITAB);
BCIIOMOraTe/bHble BelllecTBA: LIeJOYHbIe COJIH - KAPOOHAT U CUJIMKAT HATPHs, HeHTpalbHbIe
coJim - cyabdar u pochat HATPUSA; KAPOOKCUMETHIIEJIJII0I032, O BHHAJIIHMPPOJIHIAOH,
XHMHUYecKHe 0TOeJnBaTe M (IIepcosin); XMuMUYecKHe 0TOenBaTe I (IepeKuch BOI0POIa);
(pusnyeckue (onTHYecKHe) 0TOCINBATENH - QIyopecHMpyIOIIHe COeANHEHNsI; aiCOPOLOHHBIE
KpacuTeJu (yIbTPaMapHH, HHANIO0, CAHHTEeTHYeCKHEe OPraHu4ecKrue MUTMeHThI); 0M0J00aBKH -
(epmeHTHI (NINNa3bl, MPOTEa3bl U AP.); OTAYIIKH; AHTUCTATHKH.

CpencTBa ObITOBOM XMMHH - XHMHYECKHE CPEACTBA MO YXO1Yy 32 COOCTBEHHOCTBIO:

0J1esK 101, moMemeHusiMu, apToMo0usiMu. K cpencream 0bITOBOI XMMHH OTHOCHAT




JAe3uH(pUUMPYIOIINe CPeACTBA, pene/UIeHThI U np. cpeacTBa. CpeacTsa ObLITOBOM XUMMMH,
NnpuMeHsieMble /151 BbIBeIeHH s MATEH.

Omnpenenenue pH - cpeabl B MbLIAX M IIAMITYHSIX.

IIpuroroB/eHne MbLIA H3 CBEYKH M CTUPAJIBHON COAbI.

BriBenenne nsaten ¢ Tkanu. Mbuia. CocTaB, cTpoeHHe, HOJyYeHHe.

CpaBHeHUe CBOWCTB MbLIA CO CBOHCTBAMHU CTHPAJIbHBIX NOPOIIKOB.

Tema 14. Xumusi 4 KoCMeTHYECKHUE CPEICTBA

Kocmernueckue morommue cpeacrtsa. Kpemsl. Ilenomoromme cpeacrea. OnonackuBaresan

U KOHAuIMoHepbl. I'eu. CocTaB M cBOIiCTBa KaK COBPEMEHHBIX, TAK U CTAPUMHHBIX CPEJICTB
TUTHEHbI; TPAMOTHBII BLIOOP CPeICTB IMTHEHbI; MOJIe3HbIe COBETHI M0 YXOAY 32 KO:Keii,
B0JIOCAMU U MOJIOCTHIO pTa. COCTaB M CBOICTBA HEKOTOPBIX MPENAapaTOB IMrHeHNYecKOii,
Jle4eOHOMH U JeKOPATUBHONH KOCMETHKH, TPAMOTHOE UX UCNO0JIb30BaHUe. XHUMUYeCKHE MPOoLecchl,
Jle:kalMe B OCHOBE yYX0/a 32 BOJIOCAMH, MX 3aBUBKH, YKJIAIKH, OKPACKHU; NPaBUJIbHBIN yX0/ 32
BOJIOCAMH, TPAMOTHOE HCII0JIb30BAHNE NIPENapaToB JAJsl OKPACKH U YKJIAJAKH BOJIOC,
OPUEHTHPOBaHNE B X MHOTr000pa3uu.

Je3010paHThbl U 030HOBBIH «IIMT» MJIAHETHI.

Jymucreie BeniecTBa B naproMepun, KOCMeTHKH, MOIOIIIUX cpeAcTBax.d¢gupubie macaa. Cocras.
Caoxuble 3¢pupbl. CocTaB, cTpoeHHe, MOJTYUYEHHE.

H3yyeHue cocTaBa 1eKOPATHBHON KOCMETHKH IO 3THKETKAaM.

Onmnpenenenne pH - cpeabl B MbLIaX U IIAMITYHAX.

H3Baeyenne 3UPHBIX Maces U3 pacTUTeIbHOTo MaTepuana. Ilepeunasn msTa, e1oBoe

MacJo.

IosryyeHnne cJI0KHBIX I(PMPOB U3 OPraHUYECKNX COeJUHEHUIT. DTUIMeTaHAT (3amax

poma). M300yTHIITAHAT ((PPYKTOBBII 3amax).

Tema 15. Xumus u nianera 3emas

XuMHYecKHe 3j1eMeHThI B 0uoc(epe. buoreHHble 1 BTOpPOCTeNeHHbIEe XMMHYECKHE
3jieMeHTbl. Makpo 1 MUKpPo3JieMeHThI. [IpMYHUHBI U IPU3HAKH HEJOCTATKA B OPraHu3Me
YyeJI0BeKa HEKOTOPBIX 3J1eMeHTOB. buoreoxnmnyeckue nukJbl. L{UkIbI ra3000pa3HbIX BelecTs.
Ocanounsle nukabl. Kpyrosopor azora B 6uochepe. Cugepanus. Kpyrosopor yriiepona B
ounocdepe. Kpyrosopor kuciiopoaa B 6uocepe. llpaktnueckas padora «KauecTBeHHOE
omnpejiesieHue HEKOTOPBIX THAKEJIbIX METAJIOB B BO/ie». ATMocdepa Kak cCBeTOPUIbTP.
3acopenHocts aTMocdepbl. [IpudnHBI H3MEHEHHUsT SIPKOCTH, IBeTa aTMOC(epbl, MPO3PAYHOCTH U
BUIAMMOCTH aTMoc(epbl. JKoJorudeckue nmpoodaemsl B atMmochepnl. IlapunkoBbiii 3¢ dekT.
ITapHukoBbIe ra3sl. BropocrenenHnbie KOMIIOHEHTbI aTMOc(epsbl (YIIeKUCIbId ra3, MeTaH,
OKCH/IbI 230Ta, TponocdepHblil 030H, XaopdTopyriaepoabl). IlocaeacTBUA NAPHUKOBOI0

3¢ dexta. O30HOBBII IIMT U 030HOBAA AbIpa. [luki 030Ha. [IpMYMHBI HCTOHYEHHUSI 030HOBOIO
muTa. BemecrBa - 3arpsisauresin Tponocgepsl. Okcuabl cepbl U xJj10pa. KucjioTabie 1oxam.
Xumu3m npouecco. Doroxumuyeckuii cMor. PoJib 0kCHI0B 230Ta, 030HA, YTAPHOI'0 rasa,
YIJ1€BOOPOIOB U AJIBAETHI0B B 00pa30BaHUH (POTOXUMHYECKOTO CMOTA.

H3yyenne KMCIOTHOCTH 0CAIKOB

HccnenoBanne Bo31yxa Ha coep:kaHue TBepAbIX NpuMecel (BU3yaJlbHO U MPHU MOMOIIU
MHKpockona). lepuuut npecHoii BoAbI Ha IJIaHeTe. 3arpsa3Henne BoAbl. KoHneHTpHpoBanue
TOKCHUKAHTOB N0 OMoornyeckuM nenoyxkam. IlpeaessHo qonycTuMble KOHUIEHTPALMH BellecTB
B Boje. O030p 3nauennii II/IK mo Haubosee onacusiM Bemecream. Crounbie Boabl. IlepBuynas,
BTOPMYHASI M TPETHYHAsI 00padOTKA CTOYHBIX BOJ. XUMHUYECKHE CIIOCOOBI YAAJIeHUs
3arpsisHeHu# (copOuusi, HeMTpaIU3al U, KOATYJISIUs, CTEPUIN3ALMS, IKCTPAKI M,
3JIEKTPOXHMHUYecKHe croco0bl). CHHTeTHYeCKH e MOBEPXHOCTHO-AKTHBHbIEC BelleCTBa KAK
3arpsi3HUTe N ruapocdepsl. UCTOYHNKH THOKCHHOBOIO 3arPA3HEHNUs BOJbI.

Onpenesienue coaep:kaHnusi HOHOB BoOpoaa B Boae: pH- ¢pakTop BoabI (Hcc/Ie0BAHUSA

NMpod BOJBI € MOMOIIBI0 0YMAKHBIX HHANKATOPOB).

«OmnpenesieHne aMMHIAKa H HOHOB AaMMOHUSI B Bo/ie». JKOJOTHYeCKHe IPo0JIeMbl

aurtocdepsl. llectunuabl. UHcekTHUMABL, repOUIUIbL, GQYHTMIM/IbL, POJAEHTHIIH/IbI,
HeMaTOIM/bI, akapuuuAbl. KoMiekcHas cucreMa 3amuThl pactenuii. Hurparsl n



HUTpUTHL. VX BIMsIHNE HA OPraHU3M YeJI0BeKa.

«OmnpenesieHne OTHOCHTEILHOTO KOJINYECTBA HUTPATOB B MOYBEY.

«OmnpenesieHne TAKEIbIX METALIOB B MOYBe (MOHOB Me/IM IBYXBAJIEHTHOW, CBUHIIA)).
IKOJIOTHYECKUA MOHHUTOPHHT. 3a1a4H YKOJIOTHIECKOT0 MOHUTOPUHTA, XMMHYECKHE U
Omosioruyeckne MeToabl anaau3a. buonnaukanus. @uronHAUKaANNA. XUMAYECKHE METOIBIKOHTPOJIS.
«OneHKa 3arpsi3HeHHA BO3/1yXa M0 COCTOSTHUIO XBOM COCHbI». MeT0Ibl MOHUTOPUHTA BO3AYIIHOI CPeabl.
«OneHKa 3arpsi3HeHUs BO3/IyXa M0 COCTOSIHHIO XBOH COCHBI».

«OmnpenesieHne YNCTOTHI BO3AYXA MO JUMIAHHIKAMY,

«CHer - HHAMKATOP YUCTOTHI BO3IYXa».

«Omnpenesienne 3anbIIEHHOCTH BO3IYyXa».

«O1eHKa YuCTOTHI ATMOC(EPHOT0 BO3IYyXA 0 BeJIHYNHE ABTOTPAHCIIOPTHOM

HArpy3Ku». MeToabl MOHUTOPHHTA BO3XYIIHOW CpPeabl.

«PacTeHHs - HHAUKATOPBI IJIOIOPOAMS IOUYBY.

«PacTeHHs - HHAUKATOPHI KHCJIOTHOCTH MOYB.

«PacTeHHs - HHAMKATOPHI BOAHOTO PeXKUMA MOYBY.

«OpraHonenTuyecKue MoOKa3aTeJId BOAbD).

«KecTkoCcTh BOIb». MeToAbI MOHUTOPUHTIA BOJAHOI cpenbl. «McciienoBaHNe€BO0NPOBOHOMH BOIBD.
Tema 16. HayuHo- ucciaenoBaTeJbCKasi NPOEKTHAA 1eSITEN1bHOCTD

Teopusi. [lonssiTHe MpoekTa. THIBI MPOEKTOB, OCHOBHBIE ATANbI BLITIOJTHEHHUSI POEKTA.

Kputepuu oneHMBaHus BBINOJHEHNSI U 3alIIUTHI MPoeKTOB. Co31aHNe MPOEKTA OCYIeCTBISETCS

MO CJIEAYIONIHM 3Tamam:

- Onpenenenne NpoodaeMbl;

- AKTyaJM3anusi TeM;

- Bp10op 00beKkTa H3yYeHHUs;

- [TocTaHoBKA 1eJTH M 32124 ;

- Ilonoop MaTepuana;

- BpiOop MeTo10B HCCJIeTOBAHUS;

- IIpoBeeHue IKCIEPUMEHTAJILHON PadoThI;

- Odopmiienue padoThl;

- 3amuTa npoekTa, NpeacTaBjieHne pe3yJbTaToB.

BbinoJsiHeHHe IPOEKTOB € HCIOJb30BAHUEM KOMIILIOTEPHBIX TEXHOJIOIMii. 321U Ta IPOEKTOB.
2.3. @opMbl KOHTPOJIA M ATTECTANMHU 00YUYaIOLIUXCH

151 oTC1e:KMBaHUs Pe3yJIbTATHBHOCTH 00pa30BaTeIbHOIO Npoliecca 1o NporpaMme

«XHMMHUS B JKU3HHU YeJI0BEKa» MCNOJb3YIOTCS Clelyolue BUbl KOHTPOJIA:

- IpeABAPUTE/bHbIA KOHTPOJIb (IIPOBEPKA 3HAHMN YyYAIIMXCSl HA HAYaJIbHOM J3Tane ocBoeHus Ilporpammel) -
BXOJHOE TeCTUPOBaHMeE;

- TeKYLIUA KOHTPOJIb (B Te4eHHE BCero CPOKA peajiu3aliy NporpaMmbl);

- HTOTOBbIii KOHTPOJIb (3AK/JII0YMTE]bHASI IPOBEPKA 3HAHMII, YMEHHIi, HABBIKOB 110 HTOr'aM peajJiu3auuu
IIporpammbelr).

DopMbl aTTECTALUHA

- caMocTosiTe/IbHasi padoTa;

- TeCTUPOBaHMe;

- TBOpPYeCKHe 0TYeThl;

- y4acTue B TBOPYECKHX KOHKYpPCax M MpeAMeTHOIl oJiMMnuaae 1o XMMHUH;

- Ipe3eHTalMs M 3alIUTA MPOeKTA.

Tekymuii KOHTPOJIb:

dopmMaMu KOHTPOJISl yCBOeHHsI y4eOHoro marepuaia IlporpaMmbl ABJISIIOTCS 0TYETHI 11O
NPaKTHYeCKUM padoTaM, TBOpUecKHe PadoThl, BLICTYIIJIEHHS] HA CeMUHAPaX, CO3IaHue
Npe3eHTAUH M0 TeMe U T. 1. O0y4yarommecsi BLINOJIHAIOT 3a1aHNS B MHANBUAYATbHOM TeMIle,
COTPYAHUYAS C MeJAroroM. BolloTHeHHe MPOEKTOB €O34aeT CUTYalH o0, MO3BOJISIOIYI0
peann30BaTh TBOPUYECKHE CHJIbI, 00ecneYuTh BRIPA00TKY JHYHOCTHOTO 3HAHHSA, COOCTBEHHOI 0
MHEHHS, CBOEr0 CTHJISI IesiTeJIbHOCTH. BKiIIoueHne 00y4aomuxcsi B peajbHYI0 TBOPYECKYIO
AeATeIbHOCTh, IPUBJICKAIONIYI0 HOBH3HOW H HEOOBIYHOCTHIO SIBJISIETCH CTUMYJIOM Pa3BUTHS
MO03HABATEJIbHOI0 HHTepeca. OTHOBPEeMEHHO Pa3BMBAKOTCS CIIOCOOHOCTH BBISIBJISITH NPO0JIeMBbI B
pa3pemiaTb BO3HMKAIOIIHe POTHBOpeYHs.



ITo okoHYaHNH KAKI0H TeMbI IPOBOJUTCHA UTOTOBOE 3aHATHE B BH/Ie TEMATHYECKOI0 TeCTUPOBAHUS.
HroroBas arrecTanus npeaycMaTpuBaeT BbINOJHEHHE HHAUBUAYAJLHOIO IPOEKTA.
3.0pranu3anoHHO-NeAarornYecKue ycJaoBus peaauszanum IlporpamMmel.

1.1. YueoHo-MeTOauueckoe o0ecneyenne [Iporpammel

Metoanka o0y4eHusi no nporpamMmme «XHMHs B ObITY» COCTOUT U3 COYETAHMUS

JIEKIMOHHOT0 M3JI0KEeHUSI TEOPeTHYEeCKOr0 MaTepraJia ¢ HArJISAHBIM IOKA30M

WTIOCTPUPYIOLIEro MaTepuasia i NPUMeMOB pelieHus NpakTHYecKuXx 3a1a4. O0yvarommecs
3aKpenIsoT NoJy4YeHHbIe 3HAHHUS ITyTeM CaMOCTOATEJbLHOI0 BHINOJHEHUS MPAKTHYECKUX padoT.

JJ1s1 pa3BUTHA TBOPYECKOI0 XUMHUYECKOI0 MbIIIJICHUS] U HABBIKOB AaHAJMTHYECKOH TeATeIbHOCTH
neAaror NpoBOJAMT CeMHHAPDI, 3aHATHS 0 NMPEe3eHTANMH TBOPYECKHX U MPAKTHYeCKUX padoT,
MO3roBbI€ IITYPMBbI, HHTEJIEKTyaATbHbIe HTPBI.

1.2. MaTepuanbHO-TexHHYecKoe obecrieuenue Ilporpammel

Opranu3anuoHHbIE YCJIOBHS, MO3BOJISIIONINE PEATM30BATH COAEPKAHNE TONOTHUTEIbHOMN
o0pa3oBaTebHON MPOrpaMMsbl «XUMHSA B OBITY» NMPeANoJaralT HaIn4yme:

- MOMelleHUs, YKOMIIJIEKTOBAHHOT0 CTAHAAPTHBIM Y4eOHBIM 000py10BaHHeM U MeleIblo

(1ocka, mapThl, CTYJbS, IIKa(bl, 3JeKTpoodecnevyeHne, BbITAKHON Kad, paKkoBHHA ¢ X0JIOAHOM
BOJONPOBO/IHOM BOOH).

- He00XOIUMBIX ISl IKCIIEPUMEHTOB 000PYAOBAHUS U PEaKTHBOB.

- MyJbTHMEIUITHOTO 000py10BaHNSA (KOMIIbIOTEP, HOYTOYK, POEKTOP, (MI3II- KAPThI,

JKpaH, cpecTBA TeIeKOMMYHHKAIMM (JIOKATbHbIE IIKOJIbHbIE CeTH, BLIXOA B MHTEPHET).
JAupakTudeckoe odecneyeHue MpeanosaraeT HATU4YMe TeKCTOB PAa3HOYPOBHEBBIX 3a1aHNI,
TeMaTHYeCKHX TeCTOB MO KaKA0MY pa3iesy TeMbl, HHCTPYKIUI 1J151 BHINOJIHEHUS MPAKTHYEeCKUX
padoT, Ta0auIbl XMMHYecKHX d1eMeHTOB J[.. MeHaeneeBa, Ta0AMIbI PACTBOPHMMOCTH

OCHOBAaHMM, KHCJIOT, COJIEH.

1.3. KagpoBoe obecnieuenue IIporpaMmmbl.

Ienaror, peanu3yroumuii IlporpamMmy 10/1:keH MMeTh BbICIIee UIH CpPedHee

npogeccHOHATIBHOE 00pa30BaHKue B COOTBETCTBYIOLEM HANIPABJICHUH M JIA0OPAHT,

o0ecreunBaOLIUIl ee NPAKTHYECKYIO YaCTh.
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