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NOACHUTE/NIbHAA 3AMNUCKA.

JlononHuTenbHasg 001eo0pa3oBaTesibHasg  O0OUIEpa3BUBaOIIasl [POrpamMm
«3aHUMaTeIbHas XUMUSI» pa3paboTaHa Ha OCHOBAaHMH HOPMATHBHO — MPABOBBIX
JOKYMEHTOB.

1. Yeraa MBOY «COIII c. CesTocmaBkay.

2.IlonoxeHust o mopszke pa3pabOTKU U YTBEPKIAEHUS JOMOJTHUTENBHBIX 00111€00pa30BaTeIbHbIX
oO0lllepa3BUBAIOIIMX MPOrPaMM  MYHHUIIUIAIBHOTO 010/ KETHOTO  00111e00pa30BaTEILHOTO
yupexaenus «Cpeansisi oduieoOpa3zoBarenbHas mkoia cena CsatociiaBka CaMoiIOBCKOro pailoHa
CapaToBcKko# 00JaCTH.

B mpomecce peanuzanuu nporpaMMmbl, OOydaloIIMecs MOrpYyXalwTcsi B MNPAKTHUKU
nabopaTopuil  €CTECTBEHHOHayyHOTo I1ukia. [lo wuTOoram mpoOXOXKIEHUS MpOrpamMMbl
yyanigecss Haydarcs pa0oTaTh B KOMaHjAe, Majlod TpymIe, IUIAHUPOBaTh CBOIO paloTy.
OcBouB mnpueMbl paboThl B j1a0OpaTOpuu, MOHSATUS U TEPMHUHBI ECTECTBEHHOHAYYHOU
oOnactT oOydaromuecs: ydaTrcs pelaTh ONBITHBIM IYTEM €CTECTBEHHOHAYYHbIE W
TEXHUYECKHUE 3a/IaUU.

Oobvem npozpammot. Tlporpamma paccuntana Ha 1 rom oOydeHHs ¢ TOJIOBOM Harpy3kou: 68

yacoB. [lo ganHoii nmporpamme padotaet 1 rpymma.
AXTyalbHOCTh U 0COOEHHOCTh TPOTPAMMBI

Cucrtema o01miero o0pa3oBaHus HE BCETIa MOXKET 00ECTIEUNTh 00YYAIOIINXCS TAKMM YPOBHEM 00pa30BaHusI, KOTOPHIT
OyZeT MoCTaTOYeH IS pean3allii UX CocoOHOCTEeN B BRIOpaHHOH chepe aesaTenbHOCTU. [IporpaMMa BHEYPOUHOM
JEATeIbHOCTH «XUMHus B ObITY» (nasiee — [IporpamMma) HampaBieHa Ha pa3BUTHE ¥ OPMHUPOBAHKE Y O0YIAIOIIHXCS
IEJIOCTHOTO MPE/ICTABICHHS 00 OKPYKAIOIIMX BEIIECTBAX HA OCHOBE MOJTYYCHHBIX XUMUYECKUX 3HAHUIL. B xo11e
peanmsaruu [Iporpammel, 00y4daroniuecs: COBEPIICHCTBYIOT CBOM YMEHHS M HABBIKH B PEIICHAY PAKTHYECKHUX 337124, YTO
CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTHYECKOTO, HHKEHEPHO- TEXHHUYECKOTO U IKOJIOTHYECKOTO MbIuieHust. Ha mpumepe
XAMUH, YYAIIAECs TMOJIY4aloT MPEJCTABICHUS O METOIaX TIO3HAHUS, XapaKTEPHBIX JUISl €CTECTBEHHBIX HAYK
(9KCIIEpUMEHTAILHOM U TEOPETHYECKOM )

Hpe,I[YCMOTpeHHaSI HpOl"pElMMOfI peajin3danusa MCKIIPCIAMCTHBIX CBsI3el MTO3BOJIUT 06y‘laIOH_II/IMC$I OCYHICCTBUTDH
HHTCrpalluio UMCIOIIUXCA HpeI[CTaBJ'IeHI/Iﬁ B HCJIOCTHYIO KapTUHY MHPA, 4 IPAKTUYCCKUC 3aHATHA U ITPOCKTHAs
ACATCIIBHOCTD COBCPIICHCTBOBATL YMCHU U HABBIKH, HCO6XOI[I/IMLIC JUIA IPOBCACHUA UCCIICAOBAHMsA, COIIOCTABJICHUA
(1)aKTOB, aHaJIn3a IMOJIYYCHHBIX PE3YyJIbTATOB, pa6OTBI C HpI/I60paMI/I H pCaKTHBaAMMU.

Brnanenue 3HaHUAMHU O XUMHYECKHUX BEIIECTBAX MOTyT o0ecreyuTh T'PaMOTHOC OTHOIICHHUEC K IPUPOJC U K
COGCTBCHHOMY 310POBBIO 0e3 HaHeCeHHUs ymep6a. HOI)TOMy 3HaHHE BO3MOKHBIX MOCIEACTBUM BO3ICHCTBUSA pa3jIinIHOTro
poaa XUMHUYCCKUX CO€OUHEHMH Ha OpTraHu3M YCJIOBCKAa CTAHOBUTCA HeO6XO,Z[I/IMLIM HC TOJIBKO JJIsA Bpaqeﬁ, HO 1 JIA
KaXXJJ0Tr0 4€JI0BCKaA.

3HaHI/I$I, MOJIy4a€MbIC B IIKOJIC 110 XUMHUH, BO3SMOKHO U HeO6XO,Z[I/IMO I'paMOTHO IIPUMCHATL U B IMOBCEOHEBHOM
»ku3HU. Ilo3HaBas 0CHOBOIOJIAraroIIe 3aKOHEI XHUMUU, 06yqa}01unec;1 3HAKOMSATCS C COCTaBOM M CBOMCTBaMU
Pa3IMIHBIX XUMHUYCCKUX BCIICCTB, KaK CCTCCTBCHHBIM O6p330M MNPUCYTCTBYIOIIHEC B UCIIOBCUYCCKOM OPraHu3Me, Tak U
IIpU HEC3aBUCUMOM BHCIIHEM Bo3aecTBUM. IIIKOIBHUKH Y3HAKT, KaK UMCHHO 3TH BCIICCTBA BIIUAKOT HA IIPOUCCCHL
KHU3HCACATCIIBHOCTH OpraHru3Ma U Ha CaMy JKU3Hb UCJIOBCKA - YTO IMOJIC3HO U B KAKUX KOJIMYECTBAX, 4 YTO MOXKET
OKa3bIBaTh OTPULATCIIbHOC BJIMAHUC.



Ilenp u 3agaun IIporpaMMel
eab: popmupoBanue y o0ydaronuxcs riay00Koro u ycTOHYMBOrO HHTEPECa K MUPY BELIECTB
U XMMHYECKUX TPEBpalIeHUH, NPHOOpETeHHEe HEOOXOAMMBIX NPAKTHYECKHX YMEHHH W HABBIKOB
MMPOBCACHUA SKCIICPUMCHTOB.
3anauu:
O6yualowme:

- pacuMpeHue Kpyrozopa o0yJarmuxcs;

- TIOBBIIICHHE UX UHTEPECA K XUMHUU U PA3BUTUE BHYTPEHHEW MOTUBALIUU YUCHHS YE€PE3
(dbopMupoBaHUE TPEACTABICHUH O COCTaBE W CBOWCTBAX XHUMHUYECKHUX BEIIECTB |
MaTE€pPUAIOB, OKPYKAIOIIUX YEJIOBEKA B MOBCEAHEBHOM KU3HU U MEAULINHE;

- pacimiupenue u yriy0ieHue 3HaHU# 00y4aronuxcs O pojiu XUMUYECKUX 31€MEHTOB U
UX COCIMHEHUN B IKU3HEICATEIBHOCTH OpPraHu3Ma, O BaKHEWINUX XMMHUYECKHX
NPEBpAIICHHUSX, JEXKAIUX B OCHOBE MeTabonu3Ma, O MPUMEHEHHH B MEAUIMHE HEKOTOPBIX
HEOPraHWYECKHUX M OPTaHUYECKUX BEIECTB;

- pacimupeHue u yriyOjgeHue 3HaHWH O0OydaroUIuXcs MO OBJIAJCHHIO OCHOBaMH
METOJIOB TIO3HAHMSA, XapaKTEPHBIX MJIS €CTECTBECHHbIX HayK (HaOI0JIeHHE, CpaBHEHHE,
AKCIIEPUMEHT, U3MEPEHHUE);

- TIOATOTOBKAa OOYYaIOUIMXCS, OPUEHTUPOBAHHBIX HA XHUMHUYECKHH Npoduis
00y4eHHs, K YCBOCHHIO MaTepuaa MOBHIIIEHHOTO YPOBHS CIOKHOCTU 110 XUMHH.

PazBuBaromue:

- (opMupoBaHHME CIEUUANTbHBIX YMEHHH M HaBBIKOB pabOThl € XUMHYECKHMH
BELIECTBAMU U MaTepHaiaMy B OBITY M UCIOJNB30BAHUS MONTYYCHHBIX 3HAHUI HA MPAKTHKE;

- Ppa3BUTHE TBOPYECKHX CIIOCOOHOCTEH W YMEHMH YYaIIUXCS CaMOCTOSTENbHO
npuoOpeTaTh ¥ NPUMEHATh 3HAHUS Ha IPAKTHKE.

Bocnurarensheie:

- BOCIIMTaHHE PKOJOTUYECKOH TPaMOTHOCTH M XMMHYECKOH KyIbTYpHI MpU 00palieHnu
C BEIIECTBAMUY;

- BOCIHTAHHUE HMOIMOHAIBHO- [IECHHOCTHOIO OTHOLIEHUS K OKPYXKAIOIIEMY MUPY;

- OpHEHTalus Ha BBIOOP XMMHKO-OMOJIOTHYECKOTO MPOdHIs.

1.1. ®opMBI U PEKUM 3aHATUH.
®opMbl opraHu3aumm yue6Horo saHATUA:

- JIeKIMOHHO-CEMHHAPCKOE 3aHATHUE;
- PaAKTUYECKOE 3aHATHE;
- Oecena;
- KoH(pepeHus,
- urpa.
®opmbl opraHusauumn obpasosaTenbHOro nNpouecca - rpynnosas, UHAMBUAYaAbHAA.

Conmepkanne I[IporpamMMbl  TipeanoniaraeT  pa3sHooOpa3Hble BHIBI  JESITEIBHOCTH
oOyuaromuxcs: Oece/ibl, TUCKYCCUM, MPaKTHYECKUe M JIabopaTopHbIe PabOThI, CaAMOCTOSTEIbHbIC
MIPOEKTHBIE PA0OTHI C UCTIOIB30BAHUEM PA3IHUHBIX HCTOYHUKOB MH(POPMAIIUH.

I'pynnosas (Gecena 3BpHCTHYECKAs, 3alllUTa MPOEKTOB, JIAOOPATOPHOE 3aHATHE, JICKIIUS,
OJIUMITHAJIA, OTKPHITOE 3aHATHE, IPAKTUICCKOE 3aHATHUE, IPE3CHTAINS, CEMUHAP).

UHduesudyanbHaa (HabnoaeHne, oTpaboTKa HaBbIKOB PeLUEHMA NPAKTUYECKUX 3a4a4).

JleximoHHO-ceMuHapckas Gopma MpoBeNeHUs] y4eOHBIX 3aHSATUI TMO3BOJISET PACUIMPUTH U
yrayOUTh 3HAHUS O XUMHUYECKUX BEUIECTBAX, MPUMEHSAEMBIX B OBITY, CTPOUTEIHCTBE, METUIIITHE
u 1.1. CeMHHaphl CHOCOOCTBYIOT IMOBBIIICHHIO YPOBHS CaMOCTOSTEIHHOCTH OOYYaIOIIUXCS B
YCBOGHHM MaTepuaja W Tpu paboTe ¢ JOMOJHUTEIHHBIMH WCTOYHHUKAMHU HWH(POPMAIIUH.
[pakTuyeckue 3aHATUS CTIOCOOCTBYIOT (DOPMHUPOBAHUIO CTICIUATBHBIX YMEHHUN U HAaBBIKOB pabOTHI ¢
XUMHYECKUMH BeIIeCTBaMU U 00opyaoBanueM. Co3/laHue MPOEKTHHIX PadOT MO OTJASIBbHBIM TeMaM
[IporpaMMbl MO3BOJISIFOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH, CHOPMHUPOBATH Yy OOYUAFOIIMXCS
YMEHHSI CaMOCTOSATEIHHO MPUOOPETaTh 3HAHMUS.



WuTerpanus: nporpamma yriyonser 3HaHUS 110 OMOJIOTUH, XUMUH, SKOJIOTHH, MEIUIIUHBI,
ncuxoygorud. Utorom YCBOCHHUS MPOTpaMMBbI ABJISACTCS 3alllUTa IIPOCKTA.
Pexum 3aHaTHIA: 1 pas B Hegento no lyacy.

1.2. Cpox peanuzanuu IIporpaMmerl.
Cpok peanusaumm nporpammbl - 1 roa. Ob6bwee KonuuectBo y4yebHbIX 4acos,
3an/IaHUPOBAHHbIX HA BeCb nepuog, obyueHusa: 34 yaca.

1.3.Ilnanupyemble pe3ynbrathl ocBoeHus lIporpammbl. OOpa3oBaTenbHbIE
pE3yJIbTATHI:

[Tocne 3aBeprienust 00yuenus o [Iporpamme obydaromuecs OyayT 3HATH:

- cocTraB, CBOWCTBA, 00nacTW TMpUMEHEHHs Haubojee pacupoCTPAaHEHHBIX BEIIECTB H
MaTepHaiOB U yMETh NMPHUMEHSTh WX IO HA3HAYCHUIO, COOo/as mMpaBmia 0e30MacHOro
oOparieHusl ¢ HUMH,

- POJb XUMHYECKUX JJIEMEHTOB M MX COCANHEHUN B KHU3HEACATEILHOCTH OPTaHU3MA;

- BWXHEHIINE XUMHUYECKUE TIPEBPAIICHHS, JISKAIIE B OCHOBE MeTab0IHM3Ma;

- HEKOTOpbIe HEOPraHMYECKHEe M OpPraHWYECKHe BELIeCTBA, IPUMEHAEMbIC B MEIHIIMHE.
[Tocne 3aBepumenus obyuenus no I[Iporpamme obydvaroniuecs OyayT yMeTb:

- COCTaBJIATh CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTr€HHBIX DJIEMEHTOB B npuponue,
000CHOBEIBATh POJIb KaXa0ro B COXpPaHCHUHM MNPUPOIHOTO pPABHOBECHUA, aHAIM3UPOBATH
IMPUYXUHBI U MMOCJICACTBUA €0 HAPYIICHUA

- TPOBOJHUTH XMMHUUYECKHUH HKCTIIEPUMEHT MO OOHApPYKEHUIO KaTHOHOB W aHHOHOB B
pacTBopax;

-coOmolaTh  MpaBmiia O€30MacHOCTH MpPU  OOpalIeHWH C  JIEKAPCTBEHHBIMHU
BEIICCTBAMU M CPEACTBaMU OBITOBON XHMUHU;
-COCTaBIISITh OTYET O MPOJICIAHHOM IKCIIEPUMEHTE;
-IIPUMEHSThH BEIIECTBA 110 HA3HAYCHUIO;
-pemiaTh 3aa491 Pa3TMIHON CTETICHH CIIOKHOCTH: KaK THIIOBBIE, TaK M KOMIUIEKCHBIE,
-pa3BUBaTh COOCTBEHHYIO MHUIIMATHBY U MO3HABATEILHYIO aKTUBHOCTH NP PEIICHAH
Pa3IMYHBIX BOIIPOCOB U MPOOJIEM B XUMUH.
Jlnss  MOHHWTOpWHTa pE3yJIbTaTUBHOCTH OOpa30BaTENLHOIO  Ipolecca Mo
[Tporpamme «XuMust B OBITY» HCIIOJIB3YIOTCS CICIYIOIINE BUBI KOHTPOJIS:
* IpeABApPUTENbHBIN KOHTPOb (TPOBEPKA 3HAHUN yUyal[MXCS HAa HA4aJbHOM 3TaIe
ocBoeHus [IporpamMmbl) — BXOJHOE TECTUPOBAHMUE;
* TEKYIIUN KOHTPOJIb (B T€UEHHE BCErO CPoKa peanusaiuu [IporpamMmsi);
* UTOTOBBI KOHTPOJb (3aKJIIOUUTENbHAS MPOBEPKA 3HAHUN, YMEHUH, HABBIKOB IO
uroram peanuzauuu [Iporpammer).

Conepxanue [Iporpammel

Beenenue

OOmue npaBuna paboThl B XuMu4eckoii maboparopun. TexHrka 6e30macHOCTH pu padoTe
B XUMHYecKol naboparopun. Oka3aHue MepBOM MOMOIIM MPH HecyacTHHIX ciydvasx. [IpaBuna
paboThI ¢ KUCIOTaMH, IIEI0YaMH, JIETy4YuMH BenlecTBaMu. HarpeBaTenbHble nprOOpHI U MpaBuia
paboTel ¢ HUMH. XHUMHUYECKass MOCyAa OOIIero HazHadeHHs. MBIThe U CYIIKa XUMHYECKOU
MOCY/IBI.

Ponp XuMMHMM B JKM3HM 4YelOBeKa M Pa3BUTUHU uenoBedecTBa. O030p BakHEHIINX
KJIACCOB COEJMHEHMH, MCHOJb3yeMbIX YEJIOBEKOM. XHUMHs -TBOPEHHE MPHUPOJBI U PYyK
yesioBeKa. XUMHS BOKPYT Hac. XMMHYECKHE BEIECTBA B IOBCEJHEBHOMN KU3HU UEIIOBEKA.

Tema 1. Vctopust B3aMMOOTHOLIEHHUH YeIOBEKa U MIPUPO/IbI

Wcrounukn osHepruu (McuepmaeMble W Heucdepraemble). «OKOJIOTHYECKUH PIOK3aK.
HeobxonumocTh OepeXHOro OTHOLIEHHs K OKpyskaromleid cpene. YenoBek u mpupoja B JaleKkoM
NpOIUIOM: TPUCBAMBAIOIIEe XO034HcTBO. JlpeBHME mionu. BiusHue NPUPOIHBIX YCIOBHHA Ha
pacceleHue U 3aHATHs IPEBHUX JIHO/ICH.

OcHOBHBIE 3aHATHS JIPEBHHMX JIIOJEH: coOuparenbcTBO M oxoTa. [IpucBamBaroriee
X03s1iicTBO. JIOKaIbHBIA XapakTep BIUSHUS AEATENBHOCTH JPEBHUX coOMpaTeNneil M OXOTHHKOB Ha

MIPUPOTY.



Ilepexon demoBeka K MOpPOU3BOJAAIIEMY XO3sMCTBY. [IpoumsBomsmiee XO3siCTBO.
Bo3HukHOBEHME 3eMIIeIENINs U CKOTOBOICTBA. Bo3eiicTBre Ha pUpoy JPEBHUX 3€MIIE/IEbIIEB
U ck0oToBOJI0B. CTHXUiTHOE NpHpoomoIb30Banue. OnycThiHUBaHUE. ['HOENb IMBUIM3ALIMM.

Tema 2. CBoiicTBa BEIIECTB.

Xumndeckue u (usmdeckue cBoicTBa BemecTB. Uucrthie BemiecTBa U cMecH. OCHOBHBIE
HPHEMBI C TBEPABIMH, KUAKAMH U Ta3000pa3HBIMHU BelecTBaMu. JlabopaTopHbie ciocoObI MOTyYeHUs
HeopraHuueckux Bemects. [Iporecc pacTBopeHus BewecTB. PacTBOphl U UX MPUTOTOBIICHUE.

Tema 3. [loyeMy 1 Kak IPOTEKAIOT XUMHUYECKUE PEAKIHH.

MHoroo0pa3ue M 3aKOHOMEPHOCTH TNPOTEKaHHs XUMMYECKMX peakuuil. Knaccudukanus
XMUMHMUYECKUX peakluil. 3aKOHOMEPHOCTH MTPOTEKAaHUI XUMUYECKUX peakiuil. BHelHne npusHaku
NPOTEKaHUsI XUMUYECKUX peakLuil. XUMUYECKHE YpaBHEHUs. 3aKOH COXPAHEHHSI MacChl BEILECTBA.
XUMHUYECKUE PEaKLUU B KUBBIX OpraHU3Max.

Tema 4. Bopna.

Bona B macmtabe mnanersl. KpyroBopot Bonsl. [lpuponnas Boma u €€ mpecHO BoIbl Ha
wianere. [IpecHas Boga u ee 3amachl. DKojoruueckre npoodaemMsl 4ucToi Boabl. Boia B oprannsme
yenoBeka. Boma B mMenuuuHe u gapmakonorud. AHoManuu (Quznueckux cBOMCTB. PacTBopsitorast
criocoOHOCTh BOJIBI. [1po0aemMbl MUTHEBOI BOIBI.

Tema 5. UucTrle BemecTBa U CMECH B JKU3HH YelIOBEKa

Yucteie BemiectBa Juctummuposannas Bojaa, Kucnmopoa. Cepedpo, Bogopon, Ceunen u np.
Hctunnbie pactBopel. Cmecu Mopckas Boja. I'panut. Crane. PacTBop Xnopuaa HaTpus 111 HHBEKINN.
Yyryn. Bo3ayx. bazanst. CTekmno. OMynbeust «Maciio B Bojie». PazHOBUAHOCTH cMecei, 00JacTH ux
WCI0JIb30BAaHUS B TIOBCEHEBHOM JKU3HU yesoBeka. ['oMoreHHsle u rereporenHble cmecu. CmecH B
dapmakonoruu. [Ipumepsl )KuUIKUX, TBEPBIX U ra3000pa3HbIX cMeceld. OTHOPOIHbIE U HEOJHOPOIHBIE
cmecH B ObiTy. CBoO¥icTBa cMmeceil. Paznenenne cmecei.

Boigenenue BemecTB W3 HEOAHOPOJHOW CMecH, OOpa30OBaHHOW pacTBOPUMBIMH U
HEpacTBOPUMBIMHU B BOJie BeniecTBaMu. OTcTanBaHue: BriaeneHue BEmecTB U3 HEOAHOPOIHOM CMECH,
00pa30BaHHOW HEPACTBOPUMBIMHU B BOJI€ BEIIECTBAMHU C PA3IMYHON TUIOTHOCTBHIO. B menutenbHOM
BOpoHKe. JlMCTWILIALMS, BhlapUBaHKE, LEHTpU(YTHUpOBaHUE, XpoMmarorpadus, KpucTaliuzanus U
BO3roHKa. [leperonka wiM AUCTWUIALMA - CHOCOO pasfeieHHs, OCHOBAaHHBIM Ha pa3IUYUU B
TeMIeparypax KUIEHUsS APYT B Ipyre KOMIIOHEHTOB.

[Ipuem pazneneHuss OTHOPOJHBIX CMECEM NyTeM HMCHApPEHUs JIETYYUX KUIKOCTEH ¢
nocieayromen KonaeHcanuen ux napos. [Ipumep: mosiydeHue AUCTWUIMPOBAHHOM BOJbl. Perienue
3a/1a4 Ha HaX0KJIEHUE MacCOBOM 1 00BEMHOMN J0JIM KOMIIOHEHTa CMECH.

Tema 6. [ToBapenHast conb u caxap

Ponp moBapenHo#l conu B oOMeHe BelecTB 4eloBeka M KUBOTHbHIX. CoseBoil OanaHC B
opranuzMe desoBeka. lIpumeHeHune xyopuaa HaTpuUs B XO3SAWCTBEHHOW JESATEIBHOCTH
yenoBeka. Korma conp - sa. 3noynotpebnenue cosbto. Vcmonb3oBaHue XJopuaa HATpHs B
XMMHUYECKON MNPOMBILUIEHHOCTH. Mcmonp30BaHue Xjopuaa HaTpus B IHIIE, MEAULMHE.
[IpouzBoacTBo noBapeHHo# conu. Caxap u ero cBoictsa. Ilosie3Hbie U BpeiHbIe YepTHI Caxapa.
HeoObmnoe npumeHeHue caxapa.

Tema 7. Xumus numu

N3 wero cocrour numa. XUMHUYECKUH COCTaB MPOAYKTOB nuTaHUA. OCHOBHBIE
KOMIIOHEHTBI ~TMUIIH: JKUPbI, OEJKH, YIJIEBOJbl, BUTAMHHBI, COJU. XHUMHS MPOIYKTOB
PACTUTEIBHOTO U )KUBOTHOTO MpoucxoxkaeHus. Ousnonorus nuiieapeHus. [IpoaykTsl ObicTporo
HPUTOTOBJIEHUS M OCOOEHHOCTH MX NMpou3BoJcTBa. IIponeccsl, Mpoucxosiue mpu BapKe, TYILIEHUH
u xkapeHuu nun. Kak crienath ey He TOJIbKO BKYCHOM, HO U noJjie3Hoi? J[00aBKMU B MPOTYKTHI
MATAHMUS.

XUMUYECKME pEaKIMM BHYTPU Hac. XUMHUYECKHE IIPOLECCH, IMPOMCXOIALIUE IPH
XPaHEHHUH U TIepepaboTKe CeNbCKOXO03SHCTBEHHOTO ChIphbsi. KOHCEpBaHTHI M aHTHOKHUCIUTENH, UX POJIb.
Croco0bl XMMHUYECKOTO aHaIKM3a COCTaBa BELIECTB B MpoaykTax nuranus. CopepxkaHue

BUTAMUHOB U MUHEPAJIbHBIX BEUIECTB B MUILEBBIX MPOIYKTAX.

Tema 8. Crimuku

[Mupodopsr. Uctopus nzobperenus cnuuek. Crmuku Llancens u Yokepa. Crinuku Copua.
Crnmuxku Upunn. Ilsenckue cnimuku Jlynactpema. Kpacublil n 6ensiit pocdop. OKUCTUTENTBHO -
BOCCTAHOBHUTEIBHBIE IPOLECCHI, MPOTEKAIONME MpPU 3aXKUraHUM CHUYKH. OCHOBHBIE  BHBI
COBPEMEHHBIX CruueK. JlepeBsIHHbIE(M3rOTOBICHHBIE U3 MATKUX MOPO/ AEpeBa

OCHHBI, JIUIIbI, TOTOJS, aMEPUKAHCKOW Oesloil COCHBI U T. II.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - M3TOTOBJIEHHBIE W3 XJOMYATOOYMaKHOTO KIyTa, NPOMUTAHHOTO



napadpunom). I[lo wmeromay 3axuranus - TEPOUYHBIE (3aXKUTAIOIUMECS TPH TPEHHU O
CTIEIMATbHYI0 TIOBEPXHOCTh - TEPKY) U OecTépounnie CrnuyeyHOe MpOU3BOACTBO B Poccuu.
Ctpoenue, cOCTaB U U3TOTOBIICHUE CIHUYCK.

Cnenmanbhble cnimuky. IITopMOBbIe (OXOTHHYBM) - TOpAIINE HA BETPY, B CHIPOCTH M TOJ
noxnaéM. Tepmudeckue - pa3BUBAIOLINE MPU TOPEHUU Oosiee BHICOKYIO TEMIIepaTypy U JAIOLINE MpH
CTOpaHUHM TOJIOBKHU OOJIbIIIEE KOTMYECTBO TeIIa. CUTHANIBHBIC - NAIOLINE TPH TOPEHUH IIBETHOE TIaMsl.
dororpapuyeckue -  JAIONME  MTHOBEHHYIO  SPKYI0  BCIBIIIKY,  HCIIOJB3YEMYIO  IIPH
doTorpadupoBannu. CurapHbie - CIIMYKK YBEIIMYSHHOTO pa3mepa Uil 60J1ee MPoI0KUTEIEHOTO
TOPEHHsl TPU PAaCKypHBAaHWM CHTapbl. 1pyOOYHBIC- CIMYKH YBEIMYEHHOTO pasMmepa uisi Oornee
HPOAOJDKUTENBHOTO TOPEHUS TIPU PaCKypHBAHUU KYPUTENbHOU TpyOKku. KamMuHHBIE - OUeHb JITHHHBIE
CIIMYKH, YTOOBI 32)KUTaTh KaMUHBI. | a30BbIe - MEHBILECH JUIMHBI, YeM KaMHHHBIE, YTOOBI 3a)KHTaTh
ra3oBble TOpeikH. JlekopaTuBHBIE (IOJapOYHBIC, KOJJICKIMOHHBIE) - OTPAHMYCHHBIC BBITYCKH
KOpOOKOB (MHOT/1a HA0OpaMU, YI0KEHHBIMH B ICKOPAaTUBHYIO KOPOOKY).

Tema 9. Bymara

OT nepraMeHTa U MIEeTKOBBIX KHUT A0 Hammx AHel. Llemtronosa. Cesasyromue: KaoiuH,
KapOOHAT KalblUs, MUTMEHTHI. XJI0M4aToOyMaxHble TKaHU. Bujipl Oymaru n ux nmpakTH4ecKoe
UCIIOJIb30BaHue. TexHonorus npousBojctea Oymaru. CTpykrypa Oymaru mnoj MUKPOCKOIIOM BO
(byopecIiieHTHOM CBEUEHUHU.

[Tonydabpukarsl 11 TPOU3BOACTBA OyMmaru: JpeBeCHass Macca WIN IEeJUTI0J03a;
LEJUTI0NI03a OJIHOJIETHUX PACTeHUH (COJOMBI, TPOCTHHIIBI, KOHOIUIM, pUcCa M JPYrux);
MOJYLIEJUTI0N03a; MaKyJIaTypa; TpAMUYHAs MoJdyMacca; A7l CeluaIbHbIX BUIOB Oymaru: acOecT,
LIepCTh U Jpyryue TEeKCTUIIbHbIE BOJIOKHA.

[TpousBoacTBo Oymaru: HpPUroTOBIEHHE OyMa)kHOM Macchl (pa3Moi U CMEIIeHHe
KOMIIOHEHTOB, TTPOKJICHKa, HATIOJIHEHHE U OKpacka OyMa)KHOW MacChl); BEIpaOOTKa OyMaKHOM
Macchl Ha OymaroienareibHON MarHe (pa30aBieHne BOJOW M OYMCTKA MAcChl OT 3arpsi3HEHUM,
OTJIMB, NPECCOBAHHME M CYIIKa, a TaKKe MNEepBUYHAs OTJENKa); OKOHYAaTeJIbHas OTIeNIKa
(kamaHAMpOBaHUE, PE3Ka); COPTUPOBKA M YIIAKOBKA.

Tema 10. XvMust ¥ CTPOUTETHCTBO

Crpoutensubie pactBopbl. M3BecTs. Mein. [lecok. beton. [lement. Uctopus crexna. Kupnnuu.
®apdpop u dasHc. [lpeBecuHa - YHUKAIBHBIA CTPOUTENBHBIM MaTepual. JlakokpacouyHbIe
marepuaibl. CBoiicTBa onudbl, MACIIHBIX KPacok, amMainel, pactBopureneil. [lonstue 06 sxonormyecku
quCcThIX MaTepuaiax. Kepamudeckas nena. 3umaput. Kampimur. Conomur. I'pyro6iaoku. CHIMKaThl
METAUIOB M BsKylque Marepuanbl. Kopposust cTpouTenbHbix MaTepuaioB. llomumeps B
CTPOUTEIILCTBE.

XUMHYeCKue CBOWCTBA CTPOUTEIBbHBIX MaTepHaloB

XuMuyeckasi CTOMKOCTh - 3TO CBOMCTBO IMOKAa3bIBAaeT, HACKOJBKO Marepuan yCTOWYUB K
BO3JICHCTBUIO APYIUX BEIIECTB: KUCIOT, LIEI0YEH, COJIeil 1 ra3os.

Koppo3uonHas ycToiYMBOCTH - CBOWCTBO MaTepuana MPOTUBOCTOATH BO3ACHCTBHAM
OKpYy:Karolei cpenpl. Yaie Bcero 370 OTHOCUTCS K CIIOCOOHOCTU HE MPOIYCKaTh Biary.

PactBOpUMOCTb - CBOHCTBO, IPU KOTOPOM MaTepual HMEET CIIOCOOHOCTh PacTBOPATHCS B
Pa3IUYHBIX KUIKOCTSX.

Anre3ust - CBOWCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COEIUHSATHCS C IPYTUMU
MaTepuasaMu U MOBEPXHOCTIMHU.

Kpucramnuzanus - XxapakTepucTuKa, Ipu KOTOPOW MaTepual MOKET B COCTOSHUHU T1apa,
pacTBopa WM paciiaBa 00pa30BbIBATh KPUCTAILIHI.

Busiel 3arps3Hennii (mblieBble, pagrialioHHbIe, OUOTOTHUECKHE, [ITYMOBBIE), 3HAUCHUESKUBBIX
OpPraHU3MOB B JIOMaxX M KBapTUpax.

Tema 11. Xumusa u MegumyHa

Ilepgvie wacu xumuu ¢ meduyune. IloHsTHe O (DapMakoIOruu, HATPOXUMHHU,
xumuoTepanuu. [lapanensc - OCHOBOMOJIOKHUK MeauuuHCKOoM xumuu. Kiapamit ['anen -
¢dapmaxosior. II. Dpnaux - OCHOBOMONOXKHHMK XuUMHOTepanuu. [Ipodeccun: XUMHUK, OHOXHUMHUK,
dapmarneBt, nmabopant. JlekapcTBeHHble BemiecTBa. Kiaccudukaimy IeKapCTBEHHBIX BEIIECTB:
dapmakonornueckas, xumuueckas. CpIpp€ I TONYyYEHHS HEOPraHMYECKUX, OPTaHHMYEeCKUX
JIEKapCTBEHHBIX BeliecTB. DOpMBI IEKapCTBEHHBIX MPENapaToB: TAONETKH, APaXxKe, CBEUH, SMYIbCUH,
CYCIIEH3UH, HAaCTOMKHU U Jp.

Camble npocThie U3 JIEKAPCTB

ITepmanranar kanus. Vicropus otkpbiTus. @usndeckue cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA.
[IpumeHeHre pacTBOPOB MEpMaHraHaTa Kajius B ObITy, B MeauiuHe. [IpaBuna xpanenus. Mepbl



IIEPBOM IIOMOIIM IIpU OTPABICHUU KOHLEHTPUPOBAHHBIM pPAacTBOPOM II€PMaHraHaTa Kajus.
Ilepokcun Bomopoda, ucropus OTKpbITHA. Ileprugpons. Pusznyeckue, XUMUYECKHE CBOMCTBA.
[TpumMeHneHne B MeTUIIMHE: KPOBOOCTAHABIIMBAIOIIEE U Ie3uH(pUIMpyomee cpencTso. Mox: ucropus
OTKPBITHS, CTPOCHUE, PU3NYECKIE U XUMHUIECKHE CBOWCTBA, IPUMEHEHHE.
bopnas kucnora, OOpHBI CIIUPT, AaHTUCENTHYECKAs AKTUBHOCTh. DU3HOIOTUYECKUI PacTBOP.
JIanuc. Hawatelpuelii cnimpt. ['ekcaruapar xiopuia KaiablLus AKTUBUPOBAHHBIN yroJb.
. Temrraruapat cynbgara

SInoBHUTHIE BelIeCTBA

SAner. Knaccuukamyst sIIOBUTBIX BEIIECTB. YTapHBIM ra3: MPHU3HAKH OTPABICHHSL
Oxazanue nepBod nomomiu. Pryts. Tokcudnocts mapoB pryTH. Coimu pTYTH: KOJOMENb, CyJeMa,
npuMeHeHne B MeaunuHe. Mbimbsik. Ceunen. CoenuHeHus Xpoma. TOKCHYHOCTb OpraHMYECKUX
pactBopureneil. [IpaBuiia xpaHeHus 108 B ObITY. Mephbl IepBOi MOMOIIHN NPU OTPABICHUH. XUMHUS U
MEUINHA.

burorenHble 3J1eMeHTbI M HX COeIMHEH U

OOmuit 0030p OMOJOTUYECKOW POJIM DIEMEHTOB-OPraHOTeHOB YTiepona. Bomopos.
Kucnopon. Aszor. Cepa. @ocdop.

buonornyeckas posib HEKOTOPBHIX HEMETAJIOB, HE OTHOCAMIMXCSA K opraHoreHam ®rop.
Xop. Bpom. Mox. Kpemmmuii. Cernen.

bronornyeckn BakHbIE HEOPraHUYECKHUE COCTUHEHN HeMeTauioB. Kucnopoa. O3oH. Bona.
Munepansabie Boabl. Ilepokcua Bomopona. depMEHTATHBHBIE CPEACTBA 3AIIUTHl OPTaHU3MA.
CepoBogopoa. Ammuak. [{uxsn MmoueBuHOOOpa3oBaHusA. MOHOOKCH]T a30Ta.

Hurpatbl, HuTpUTHL. Yriekucnslii ra3. Monookcua yriaepoaa. bydepnsie cuctemsl
opranusma. ['unpokap6onarnas OydepHas cuctema. Docharnas Oydepnas cucrema. Mexanuzm
OydepHOro neicTBus cUcTEMBbI. B3aMOCBS3b KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB.

buoHeopranuyeckasi XuMus 1 MeAMIIHHA

Heoprannueckyio OMOXUMHIO MOKHO pacCMaTpUBaTh Kak MPUIIOKEHHE TPHHIUIIOB KOOPANHALMOHHON
XMMHU METAJUIOB K OMOJIOTMYECKUM MpobiemMaM. MeTamnsbl B OpraHu3Me 4eJoBeKa

buonornyeckas posib «METaIOB KU3HI»

OO6mmit 0630p ponu S-metawioB. Hatpuit. Kanwit. Marawmii. Kaneiuii. Jlanabie MeTamibn
paccMaTpuBarOTCs COIIACHO IJIaHA:

1. Conep:xanue B 3eMHOM Kope. BaxkHeliue npupoHble COSTUHEHMS.
2. Conepxanue u GOpMBI CyNIECTBOBAHUS B JKMBBIX OpraHu3Max. buosiornueckas
POJIb.
3. [IpumeneHue mMeTania v €ro COeJMHEHUN B MEAUIIMHE.
4, ToxcuuHOCTH MeTaIa U ero COeIMHEHUH. )

OO6mmwmit 0630p pomu d-meramioB. JKemeso. Mapranern. Kobaapr. Mens. IuHK.
MomubOneH. JlaHHbIe METaIBI paCCMATPUBAKOTCS COTTIACHO TIIAHA!

1 Coaepxanue B3eMHOM Kope.

2 BaxHelmue NpupoaHbIE COCTMHCHUS.

3 Copnepxanue 1 GOpPMBI CYIIECTBOBAHHS B )KUBBIX OpTaHU3Max. buomorudeckas poss.

4 TlpumeHeHHE MeTajla U €ro COeAUNHEHUN B MEAUIIMHE.

@Qusnonorunyeckas ¥ NaToJIOruyeckas pojib HEKOTOPBIX JJIEMEHTOB B

opraHuzMme. s-OnemeHThl. d-OnemeHThl. KoMmiuiekcHble (KOOpAMHAIMOHHBIE) COEIMHEHMS
Pa3IMYHBIX SJIEMEHTOB B OpraHu3Me. DIeMeHTbl, 00ie3HH, JekapcTBa. buoornuecku akTHBHbIC
MOJIEKYJIBI.

Bona. AMuHOKMCHOTBI. AckopOuHOBas kuciora. OpTOMOJEKYIspHas MeIUlMHA.
buosornueckn axkTUBHBIE OJIMIOMEphl buosiornueckas pojb HEKOTOPBIX METalIoOB, HE
OTHOCSIIIUXCS K «MeTaisiaM xu3Hmw». Amomuauid. Cepedpo. bapuii. PtyTs.

Caunen.

Ousuyeckass XUMHA U MEAHIHHA

®usuoor - 370 GUMKOXMMHK, UMEIOIIUIA JIeNI0 C SBICHUSMH XKMBOTO opranusma. M.M.
CeuyenoB JKuBble oOpraHm3Mbl MOTYT CYLIECTBOBaTh JIHMIIb Ojarogapsd HX 3aMedaTelbHOMH
CIIOCOOHOCTH KHHETHYECKH KOHTPOJIMPOBAaTh XMMHUYECKHE PEAKIMM M TeM CaMbIM IOJABJIATH
CTPEMJICHUE K JOCTIKCHUIO TEpMOJMHAMM4YeCKUX pasHoBecuil. W.B. bepesun Xwumnueckas
TEPMOAVHAMHUKA W )KMBBIC OPraHU3Mbl TepMOJIMHAMUKA U OPTaHU3MBI.



Xumudeckass W OMOXMMHUYECKas KUHETHKA M Katanu3. DepMeHTsl - Ouoornueckue
KaTaJau3aTopbl. 3HAUEHUE PACTBOPOB JUIsl OMOJIOTUM U MEIULIUHBL.

KucnorHo-menoynoe paBHoBecue u OyepHble CUCTEMBI OpraHu3Ma. AMHHOKHCIIOTHBIE

Oydepubie cucrtembl. benkoBbie OyhepHbIE CHCTEMBI.
M3MeHeHne KUCIOTHO-ILENOYHOTO PABHOBECHS TIPU Pa3JIMUHbIX 3a00JIEBAHUSIX.

MeauuuHcKkue MaTepuaa

Heoprannueckue MeMIMHCKUE MaTeprabl. MeTauibl. Yriepo Hble MaTeprualibl. MexaHu3Mbl
B3aMOJICUCTBUSl MEIUIMHCKUX MaTepHaloB ¢ OHOJOTMYECKUMU cuUcTeMaMu. BiaumoneicTBus:
MaTtepuai - KpoBb, MaTepual - TKaHb, MaTepHall - KJIIETKa, MaTepua - OMONOIUMEPHI.

HckyccTBeHHble oOpraHbl. AmNmaparbl «UCKYCCTBEHHOE CEpALE-JIETKOe», «HUCKYCCTBEHHAS
1oykay». VICKycCTBEHHOE CEepALE YEI0BEKA C ABTOHOMHBIM MCTOYHUKOM ITUTaHUS.

Bomnpoce! k cemunapam:

1. Mox: wWcTOpHs OTKpBITHA, CTpOCHHE, (U3MUECKHE M XMMHYECKHE CBOHCTBA,
IIPUMEHCHHUE.

2. bopHas kucnota, GOpHBII CIUPT, AHTUCENTUIECKAS AKTUBHOCTb.
3. ®msuonornveckuii pactBop. Jlsmuc. Hamareipusiid cnupr.

4. ®OypanuanH. AKTUBUPOBAHHBIN yroib. [opunuHuky, miacTeipu. X mpumeneHue,
CBOICTBA, CITIOCOOBI XpaHEHUSI.

5. AcnupuH. [Ipumenenue, Gpapmakosoruueckoe AeiicTBHE HA OPTAHHU3M.
6. AutuOuotuxu, kiaccudukanus. JJucdakTpuos.

1. Apomarndeckue Macia U UX ICHCTBHE HA OpPraHU3M. Apomarepamnms.
2. AcmupuH, pu3nUECKUe CBOWCTBA, HCTOPUS MONYYEHHUS.
3. AHTHOMOTHKH, UCTOPHUS OTKPBITHSL.
4. Knaccudukanus sa0BUTBHIX BEIIECTB.

O. YrapHblii ra3: npusHaku otpaBiaeHus. OkazaHue MepBOl MOMOIIH.
PtyTh. ToxcuunocTs mapoB pryT. Conu pTyTH: KaJoMelb, CyJeMa, IPUMEHEHUE BMEIUIIUHE.
Mpenubsik. CBunen. CoequHenus xpoma. JlekapcTBeHHBIE TIpenapaThl, UX BUIbI U Ha3HAYCHUE.
Kaxnoe nexapcTBo - XUMUYECKUN PEAKTHUB.
MHuororpanssiii ioz. [louemy Hox Hamo AepkaTh B INIOTHO 3aKYTOPEHHON CKIISTHKE.
«3en€HKa» WK pacTBOP OpMILIHAHTOBOrO 3e1€H0r0. HeoObruHble CBOWCTBA OOBIIHOMN 3€JIEHKH.
AKTHUBUpPOBaHHBIN YTOJIb.
JlexapctBa ot nmpoctyabl. Butamunsl Camo/ienibHbIE JIEKapCTBa.
ACTIpHH WM alleTUICATUINIOBAs KUCIIOTA U €T0 CBOMCTBA. UTO mosesHee: acmupuH WK
yncapus, HypodeH uiu uoynpoden?
I[Tepexuch Bomopoaa u ruaporneput. CBOWCTBA MEPEKUCH BOJOPOIA.
[lepmanranat Kanusi, MapraHilOBOKHCIBIM KaJud, OH K€ - «MapraHiOBKay.
HeoObrunble cBoiicTBa MapraniioBku. Kakyro ommacHOCTh MOXKET MPEACTABISATH MapraHIlOBKa.
Tema 12. Xumua n TpaHcnopT

MaTepI/IaJ'IBI, KOTOPBIC HCIOJB3YHTCA I HW3rOTOBJICHUA aBTOMOOMIIEH. 3aHpaBO‘IHBIC
KHNIKOCTHU (TOHJII/IBO, Macjia, CMa3KH, OXJIaAXJAaroIIue XUAKOCTHU M T. 1'[.); PE3HUHbI - IHWHBI U
PE3MHOTCXHUYCCKUEC H3ACIINA; INIACTMACChI;, OTACIIOYHOACKOPATHBHLIC MAaTCpHAJIbI (O6I/IBK8.,

JaKd U KPacKu, aHTUKOPPO3UOHHBIE TIOKPBITHA U T. I1.); KJIEH, TePMETHKH. DJIEKTPOIUT - ITO YTO-TO
3HaKoMoe. DBeH3uH, KepoCMH M Jpyrue «- HHbl XUMHYECKHE MPOLECCHI, MPOUCXOIAIINE MPHU
AKCIUTyaTaI[Mi aBTOMOOUIISL. DKOJIOTHUS U aBTOMOOWIIb.
Tema 13. Xumus u uricrora B JoMe Melna. Cocras,
CTPOEHHE, MOJTyUECHHUE.
CuHTeTHYeCcKHe MOIOIUE CPECTBA U TIOBEPXHOCTHO - aKTUBHBIE BELIECTBA.
OcHoBuble  kommoHeHThl CMC: moBepxHOcTHO-akTHBHBIe BemiectBa  (IIAB);
BCTIOMOTATENIbHbIE BENIECTBA: MIETOYHBIE CONH - KApOOHAT U CUIIMKAT HATpHs, HEUTpalbHBbIE CONU -
cynbdat u docdaT HaTpuUs; KAPOOKCUMETUIIIEITION03a, TOTMBUHIIITUPPOIUIOH,



Tema 14. Xumusi 1 KOCMETUYECKHUE CPEJICTBA

Kocmernueckue moromue cpenctsa. Kpemol. [lenHomoromue cpeactsa. OnonackuBarenu U
KoHumoHepsl. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPEACTB T'MTUEHBIL;
IPaMOTHBIN BBIOOP CPEJICTB THTHUEHBI; MTOJIC3HBIE COBETHI IO YXOY 32 KOXEH, BOJIOCAMU U TOJIOCTHIO
pra. CocTaB ¥ CBOMCTBA HEKOTOPBIX MPENapaTOB TMTUEHUYECKOH, JIe4eOHOM U IEKOPaTUBHON
KOCMETHKH, TPAMOTHOE MX MCIOJIb30BaHHE. XUMUYECKHE IPOLECCHI, JIekKAl1e B OCHOBE yX0/1a 3a
BOJIOCAMH, MX 3aBUBKHU, YKJIJIKH, OKPACKH; MPABMWIIbHBIN YXO/1 32 BOJIOCAMHU, FPAMOTHOE UCIIOJIH30BAaHUE
MpenapaToB JJisi OKPACKU U YKJIAIKU BOJIOC, OPUEHTUPOBAHKUE B UX MHOTOOOpa3UH.

J1€3010paHThl ¥ 030HOBBIN IIUT) TUIAHETHI.

JyucTble BenecTBa B mapdroMepun, KOCMETHKH, MOIOIUX cpencTBax.D¢pupHble Maciaa. CocTas.
Cnoxwnble 3¢upsl. CocraB, CTpOSHHUE, MOTYyUEHHUE.

Tema 15. Xumus u mnanera 3emis

XUMHYecKue 3JIeMeHTHI B Onocdepe. BuoreHHsie U BTOPOCTEIIEHHBIC XUMHUYECKHE YJIEMEHTHI. Makpo
¥ MUKPO3JIEMEHTHI. [[pHYrHBI U IPU3HAKK HEJIOCTATKa B OPraHU3Me YeI0OBeKa HEKOTOPHIX AJIEMEHTOB.
buoreoxummueckue mukibl. kbl ra3oo0pas3ueix BemectB. Ocamgounbie UKIbL. KpyroBopot azora B
ounocdepe. Cunepanus. KpyroBopot yraepona B 6uochepe. KpyroBopot kucimoposa B 6uocdepe.
[Tpaktdeckas padora «KauecTBeHHOE OTpeie]IeHne HEKOTOPBIX TSHKEIIBIX METAJIIOB B BOJIEY.
AtMmocdepa kak cBeToGuIbTp. 3acopeHHOCTh aTMochephl. [[puunHbI I3MEHEHUS IPKOCTH, I[BETA
atMocdepsl, MPO3PAYHOCTH U BUIUMOCTH aTMOC(ephl. DKOJIOTHUECKHE TPOOIeMbl B aTMOCHEPHI.
[TapuukoBsiit 3pdext. [TapaukoBbie ra3pl. BropocTeneHHbIe KOMITIOHEHTHI aTMOchephI (YTTIEKUCTBIN ra3,
METaH, OKCHJIBI a30Ta, TPONochepHBIi 030H, XJIophTOopyriaepobl). [locmencTBrs mapHUKOBOTO

s dexra. O30HOBBIN MUT U 030HOBas AbIpa. [{ukin o30Ha. [IpuunHBI KICTOHYEHWST 030HOBOTO IIUTA.
BemecTBa — 3arpsizautenu Tpornocdepbl. Okcuapl cepbl 1 Xaopa. KuciaoTHeie 1oxan. XuMu3m
npoueccoB. PoToxumuueckuit cmor. Posb OKcHI0B a30Ta, 030Ha, YrapHOTO rasa, yrieBoJ0pOA0B U
albJIern1I0B B 00pa3zoBaHuM (HOTOXMMHUYECKOTO CMOTa.

Tema 16. Haquo- HCCICA0BATCIIbCKAA MMPOCKTHAA ACATCIIBHOCTD

TeopI/IH. [TonsaTne IIPOCKTa. Turmer IIPOEKTOB, OCHOBHBIC 3TAIlbl BBIIIOJIHECHUA IIPOCKTA. KpI/ITepI/II/I
OLICHUBAHMS BBIITIOJIHCHUA W 3allIUTHI IIPOCKTOB. COSI[aHI/IC IMPOCKTa OCYMECTBIIACTCSA 11O CICAYHOIIUM
oTaram:

Omnpenenenue mMpooIeMBbI;

AKTyanu3anus Tem;

Bri6op o0bexTa n3ydeHus;

[TocTaHoBKa IIeNH ¥ 33/1a4;

[TonGop matepuaa;

Br16op MeTo10B HccIe10BaHUS;
[IpoBeneHue sKCepUMEHTAILHON PaboThI;
Odopmnenne paboThI;

3ammuTa NpoeKTa, NPeJCTaBICHUE PE3YJIbTATOB.



@DopMBI KOHTPOJISL U ATTECTALMH 00YJAIOIIHXCS
JUis OTCneXuBaHHUSA pPE3yJIbTaTHBHOCTH 00pa30BaTENILHOIO Ipolecca MO IporpamMme
«3aHUMarTenbHasg XUMUSA» HCIOJIB3YIOTCS CIEIYIOIIUE BUIbl KOHTPOJIA:

Ipe/IBapUTENIbHbIM KOHTPOJIb (IPOBEpKA 3HAHUM y4alllMxcs Ha HayaJbHOM 3TAlle0CBOCHMUS
[IporpamMmsbl) - BXOJHOE TECTUPOBAHUE;

TEKYIIUH KOHTPOJIb (B TEYEHHE BCETO CPOKA PEaTU3allK IIPOrpaMMBl);

UTOTOBBIA KOHTPOJIb (3aK/IIOUMTENbHAs MTPOBEpPKA 3HAHWM, YMEHHM, HAaBBIKOB MOMTOTraM peanu3aluu
[IporpamMmsr).

®dopMbI aTTECTAIIMN

caMocTosITenbHas padoTa;

TECTUPOBAHUE;

TBOPYECKUE OTYETHI;

y4acTHe B TBOPUECKMX KOHKYpCax W MPEIMETHON OJMMITHAJIEC 10 XUMHUH;
NpE3eHTALMA U 3aIlIUTa MPOEKTA.

Texkyuinii KOHTPOJIb:

®dopmamu KOHTpOJIS YCBOEGHHs yueOHOro Marepuana [Iporpammbl SBISIOTCS OTYETHI MO MPAKTHUYECKUM
paboTtam, TBopueckue pabOThl, BHICTYIUIEHUSI Ha CEMHUHAapaX, CO3JaHhe MPEe3eHTALUU 110 TeMe H T. [I.
OOyuaroruecs BBIIONHSIOT 3aJaHKs B MHAUBUYalbHOM TEMIIE, COTPpYAHUYAs ¢ egarorom. Beinoianenue
MIPOEKTOB CO3JIaCT CUTYAIIHIO, MO3BOJISIONIYIO PEa30BaTh TBOPUECKUE CHJIbI, 00ECEYUTh BBIPAOOTKY
JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTHJIS JeATelbHOCTH. BrutoueHue oOyvaromuxcs B
peaNbHYI0 TBOPUECKYIO JEATeIbHOCTh, NPUBJICKAIOIIYI0 HOBU3HOW M HEOOBIYHOCTBIO SBISETCS CTHMYJIOM
pa3BUTHS MO03HABATENHLHOTO MHTEpeca. OIHOBPEMEHHO PAa3BUBAIOTCS CIIOCOOHOCTH BBISBIATDH MPOOJIEMBI U
paspeliath BO3HUKAIOUINE TPOTUBOPEUHSL.

[To oxoHYaHKH KaX 0N TEMbI IPOBOIUTCS UTOTOBOE 3aHATHE B BHJIE TEMATUUYECKOTO TECTUPOBAHUS.
YueOHo-MeTonMYeckoe oOecneyenue IIporpammsbl

Metoauka o6yquI/1;1 1o MmporpamMmme «3aHUMaTeNnbHAs XUMHUS» COCTOUT U3 COUYCTAHUS JICKIIMOHHOT'O
H3JIOKCHUA TCOPCTUUCCKOI0 MaTepuajla € HArjsIIHBIM IIOKAa30M HWUIIOCTPUPYIOLWICTO MaTepuajla u
MPpUEMOB PCHICHUA TIIPAKTUYCCKUX 3aJay. O6yqa101unec;1 3aKpCIULAIOT TIOJIYUCHHBIC 3HAHHSA IIYTEM
CaAMOCTOSATCILHOTO BBIIIOJIHEHHA NPAKTHICCKUX pa60T. I[J'Ii[ pa3sBUTHUA TBOPYCECKOI'O XHUMHYCCKOI'O
MBIIUICHUS M HaBBIKOB AHAJUTUYECKOM [EATEIbHOCTH II€Aaror IIPpOBOAUT CEMHUHAPBI, 3aHATUA IO
MPE3CHTAIUU TBOPUCCKUX U MMPAKTHICCKUX pa60T, MO3IrOBbBIC INTYPMbI, HHTCIIJICKTYAJIbHBIC UT'PDHI.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne | ftazBanme paznena |KoamdecTBo FJaTa NpoBeAeHUA ®opma arrecranun/
4acoB KOHTPOJIA
n ¢
1-4 | BBoaHbIE 3aHATHSL. 4
5-8 | Ucropus 4 BxoaHoe
B3aMMOOTHOILIECHU I TECTUPOBAHUC
YeIoBeKa M PUPOIbI
9-12| CaoiicTBa BemecTs 4 TECTUPOBAHKE/ OTYET
o IPAKTHYECKOM
pabore
1316 | [louemy u  kak| 4 TECTUPOBaHUE/ OTUYET
MPOTEKAIOT o IPAKTHYECKOM
XAMHYECKUE PEAKIHU paboTe
17- | Bona 4 TECTHPOBaHUE/ OTYET
20 1o IPAKTHYECKOM
pabote
21- | Unctole BemmecTBa U | 4 TECTHPOBAHUE/ OTYET
24 cMecH B JKU3HU 1o NPAKTHYECKOM
YeI0BEKa pabote
[ToBapennast conpb u | 4 TECTHPOBAHUE/ OTYET
25- | caxap 0  TMPAaKTHYECKOH
28 pabote
29. | XUMHA MHLIH 4 TeCTHpOBaHHe/ OTYET
32 o NPAKTHYECKOM
pabote
33- | Crimukn 4 TECTUPOBAHUE/ OTYET
36 M0  MPaKTUYECKOH
pabote
%- Bymara 4 TECTUpOBaHUE/ OTYET

110 HpaKTH‘ICCKOI\;I




padote
41- | Xumus u 4 TECTUPOBAaHUE/ OTYET
44 CTPOUTEILCTBO 110 IPAKTUYECKOM
padote
A45-48| Xumug u meguimaa 4 TECTUPOBAaHUE/ OTYET
o MPaKTHYECKOil
padote
49-52| Xumus u tpancnopr |4 TECTUPOBAaHUE/ OTYET
[10 IPAKTHYECKOM
pabote
53-56| Xumus u uncrota B 4 TECTHPOBaHUE/ OTYET
IoMe [10 IPAKTHYECKOM
padote
57-60| Xvmus u TECTUPOBAHUE/ OTUET
KOCMETHYECKHE [10 IPAKTHYECKOM
CpencTBa paboTe
61-64) Xumust u mmaHeta | 4 TECTHPOBaHUE/ OTYET
Semitst o NPAKTUYECKOH
paboTe
65-68| Hayuno- 4 3anura npoexTa
MCCIIeI0BATENbCKAS
MPOCKTHAS
JeSITEIIbHOCTh
68

MaTepI/IaJII:HO'TCXHI/ILIeCKOG 06€CH€‘IGHI/I€ HpOFpaMMLI
OpraHu3alMOHHbIC YCIOBHS, IO3BOJISIONINE PEATN30BaTh COJACPKAHKUE JOTOJHHTEIHHOM
00pa30BaTEIILHOM MPOrPaMMbI «XHMHSI B OBITY» MPEIOIaraloT HaTHIHe:

- IOMEICHNS, YKOMIUIEKTOBAHHOTO CTAHAAPTHBIM Y4eOHBIM 00OpYIOBaHHEM H MeOebio
(mocka, mapThl, CTYJbs, MKabl, YIEKTpooOECIeYeH e, BHITSKHON mKad, paKoBHHA ¢ XOJIOJIHOM
BOJIOTIPOBOJHOM BOOM).

- HEOOXOUMBIX ISl OKCTIEPUMEHTOB 000PYI0BaHHS M PEAKTHUBOB.

- MyJIbTUMEAUHHOTO 000pyA0BaHUS (KOMITBIOTEP, HOYTOYK, IPOEKTOP, (JId1I- KApThl, SKPaH,
CpelcTBa TEIEKOMMYHUKALUK (JIOKaJIbHbIE LIKOJIBHBIE CETH, BHIXOJ B MHTEPHET).

JunakTuyeckoe oOecreueHne MpearoyiaraeT Haludhe TEKCTOB DPa3sHOYPOBHEBBIX 3aJaHM,
TEMAaTHYECKUX TECTOB MO KaXIOMY pasjeldy TeMbl, HHCTPYKIMH JUIS BBITIOJHEHUS MPAKTHIECKUX
pabot, Tabmumbl XxuMudeckux osnemeHToB JI.M. MenneneeBa, TaOnMIBl PacTBOPHUMOCTH
OCHOBaHHM, KUCJIOT, COJICH.
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