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1. IlosicHuTeILHAS 3aNMCKA

HampaBnennocts IIporpammbl ecTeCTBEHHOHAaY4YHast
YpoBenb ocBoenus [IporpamMmmMbl — 6a30BbIi

AKTYaJIbHOCTH M 0COOCHHOCTH IPOIrPaMMBbI

Cuctema ob0mero oOpa3oBaHUsS HE BCErja MOXKET O0OCCIICUHTh
O00y4Jaroluxcs TaKUM YPOBHEM OOpa30BaHUs, KOTOPBIM OyJeT AOCTaTOYEH s
peanm3aluu uX crocoOHOCTel B BhIOpaHHOU cdepe nestenpbHocTH. [Iporpamma
JOTIOTHUTEIILHOTO 00pa3oBaHus «XWMHUsS BOKpyr Hacy (manee - IIporpamma)
HalpaBJieHa Ha pa3BuUTHE U (opMHUpoOBaHHE y OOYYAIOIIMXCS LIETOCTHOTO
MPECTAaBIICHU 00 OKPYKAMIMX BEIIeCTBAX HAa OCHOBE IMOJYYCHHBIX
XUMUYeCKuX 3HaHud. B xome peammuzamuu [Iporpammsbl, oOyuarommecs
COBEPILIECHCTBYIOT CBOM YMEHHS M HABBIKM B PEIICHUWU MPAKTHYECKUX 3a]ad,
YTO CIOCOOCTBYET Pa3BUTHUIO Y HUX JIOTHUECKOTO, NHKEHEPHO-TEXHUYECKOTO U
HKOJIOTMYECKOro MblluieHuss. Ha mnpumepe Xumuu, ydamuecss IOTy4aroT
MPEJICTABIICHUS O METO/aX IMO3HAHMS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK
(3KCIIEpUMEHTAIBHOM U TEOPETUYECKOM )

[Ipenycmorpennas IIporpamMmoit peanu3anus MEXIPEIMETHBIX CBI3€H
MO3BOJIUT  OOY4YaIOIIUMCSI ~ OCYIIECTBUTh  HHTETPAlMI0  MMEIOIIUXCS
MpEeACTaBICHUM B 1EJIOCTHYIO KApTUHY MHUpa, a NPaKTUUYECKUE 3aHATUS U
IIPOEKTHASI IEITEIbHOCTh COBEPIICHCTBOBATh YMEHUS U HABBIKU, HEOOXOIUMBIE
JUTSl IPOBEACHUS UCCIIEIOBaHUs, COMOCTaBIeHUs ()aKTOB, aHATN3a MTOJTYYEHHBIX
pe3yNbTaToOB, PA0OTHI C MPUOOPAMU U PEAKTUBAMH.

Brnagenue 3HaHUSMM O XUMHUYECKHUX BEIIECTBAX MOTYT OOECHEUHTH
IPaMOTHOE OTHOIIIEHUE K IPUPOJE U K COOCTBEHHOMY 37I0pPOBbIO 0€3 HaHECEHUS
yiep6a. [ToaToMmy 3HaHUE BO3MOXKHBIX MOCIIEICTBUI BO3ICUCTBUS PA3IUYHOTO
polla XUMHUYECKUX COCIMHEHUNW Ha OpraHM3M YEJIIOBEKAa CTaHOBUTCS
HEOOXOJIMMBIM HE TOJILKO JIJIsl Bpaue, HO U JIJIsl KaKJIOTO YesloBeKa.

3HaHUs, MOTy4YaeMble B IIKOJIE MO XUMHHU, BO3MOXKHO U HEOOXOIUMO
rpaMOTHO  TpPUMEHSATH W B MOBCeAHEBHOM  »ku3HU.  [lo3HaBas
OCHOBOINOJIArarolue 3aKOHbl XUMUHU, 00yJaroIIHecs: 3HAKOMSITCSI C COCTaBOM U
CBOMCTBAMU Pa3JIMYHBIX XMMUUYECKUX BEIIECTB, KaK €CTECTBEHHBIM 00pa3zom
MPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHuM3Me, Tak W TNpU HE3aBUCUMOM
BHelIHEM Bo3aelcTBUU. IlIKOMbHUKM Y3HAIOT, KaK HMMEHHO 53TH BEIIECTBa
BIIUSAIOT Ha TPOILIECCHI KU3HEACATEILHOCTH OpraHM3Ma M Ha caMy >KU3Hb
YeJIOBEKa - YTO MOJE3HO M B KAaKUX KOJIMYECTBAX, a YTO MOXKET OKa3bIBaTh
OTPHUILIATEIILHOE BIUSHUE.

[Iporpamma «Xumusi BOKPYr Hac» 3HAKOMUT OOYyYaromuxcs ¢
KOMIUIEKCHBIMU TIpoOJieMaMHu U 3ajadaMu, TPEeOYIOUIMMHU CHUHTE3a 3HAHUU IO
psaay npeameToB ((u3uka, OMOIOTUs, SKOJIOTUSI, Teorpadusi, UCTOPUS).

DKOJIOTMYECKHE 3a7lauy: aHajJu3 M3MEHEHH B OKpY)KaIOUIEH cpene u
OpraHu3aiusi CBOEro BJIMSHUS Ha CHUTyaluioo, (QopMHUpOBaHUE OEPEKHOIO
OTHOLLIEHHUSI K IPUPO/IE.

dusznyeckue 3a7adyu: MU3ydeHHe (U3UYECKUX CBOWMCTB  BEIIECTB,



bu3nyUecKre METO bl aHaJIM3a BEIIECTRA.

HcTopuyeckue 3aaun: UCTOPUYECKHE CBEACHUS O BIUSHUU XUMUU HA

KU3Hb YeJIOBeKa. buosornyeckne 3agaduv: HW3y4EHUE XUMHUYECKOTO

cocTaBa 00bEKTOB KUBOW MPUPOBI.

Uudpopmatuka - mnouck wuHpopmauuu B IHTepHere, co3nanue u
odopmiieHHE TIPE3EHTAIINH, padoTa B TEKCTOBBIX U TAOJMYHBIX PEIAKTOPAX.

Copepxanue [IporpaMmbl 3HAKOMUT 00YYAIOIIUXCS C XapaKTEPUCTUKON
BEIIECTB, OKPYKAIOLIUX HAc B OBITY: BOJa, TOBaApEHHAs COJIb, MUILEBAsi COAQ, C
BEIIECTBAMHU, U3 KOTOPBIX CJAEJaHbl TMOCYJa, CHOUYKH, KapaHjaamu, Oymara,
CTpOUTENbHBIE MaTepUalibl, aBTOMOOUIIbHASL TEXHUKA, JIEKApCTBa U T. II.

Takue Tembl kak: «Boma», «IloBapeHnas conp», «Cnuuku», «bymaray
JAlOT BO3MOXKHOCTb AaKTyaJU3allid SKOJOIMYECKUX 3HAHUNA OO0YyYaroIIuxcs.
[IpakTryeckue 3aHATUSI CIIOCOOCTBYIOT (POPMUPOBAHUIO CHIEHUATBLHBIX YMEHUM
¥ HaBBIKOB Pa0OTHI C BEIIECTBAMU U 000PYIOBAaHUEM.

[IpoekTHble pabOTHI, TEMaTUKa KOTOPBIX HOpuBoautTcs B IIporpamme,
no3BOJIAT  cPopMupoBaTh Yy OOyYarONIMXCSd YMEHHE CaMOCTOSATENILHO
npuobpeTaTb U TNPUMEHATH 3HAHHUS, a TaKXE pa3BUBAIOT HX TBOPYECKHE
CIIOCOOHOCTH.

Henarornueckas uesnaecoodopasnocts IIporpaMmmbl

[lenaroruueckas 1enecooOpa3HocTh [IporpamMmbl 3akitoyaeTcs B TOM,
YTO B IIpoliecce OOyYeHHsI CO3JA0TCA YCIOBUA K (OPMUPOBAHUIO ¥
OOy4YarOIIMXCS LIETOCTHOW KapTHUHBI MUPA, BOCIUTAHUIO JIFOJEH TBOPUYECKUX U
KOHCTPYKTHBHO MBICIISIILUX, TOTOBBIX K PEHIEHUIO HECTAHAAPTHBIX KM3HEHHBIX
3agady. Ha 3anstuax no Ilporpamme ¢dopmupyrorcs ymeHust 0€30MacHOro
oOpalieHus ¢ BELIECTBAMH, HCIOJIb3YEMbIMU B IOBCEJHEBHOM KHU3HHU,
3aKJIaIbIBAIOTCS HOPMBI 3I0pOBOT0 00pa3a *HU3HU. 3HAKOMCTBO O0YJarOIIHXCSI
C XMMHYECKMMH BEIIECTBAMH, U3 KOTOPBIX COCTOMT OKPYKAIOIIMK MUp,
MO3BOJISIET PACKPBITh BaKHEWIIME B3aMMOCBSA3M 4YEJIOBEKAa W  Pa3IMYHBIX
BCILIECTB B CPEJIC €r0 OOMTaHUS.

OtimuuresnbHblie ocobeHHocTH IIporpammel.

[Iporpamma uMeeT MPUKIAIHYIO HANpPaBICHHOCTh M CIYXKUT IS
YIOBJIETBOPEHUS WHIUBUAYaJTbHOIO MHTEpEca OOYUaIOIIMXCS K HU3YYCHHIO U
MPUMEHCHUIO 3HAHUM 10 XWUMHUM B NOBCENHEBHOW u3HU. B IIporpamme
CTaBUTCS 3aJlaua HEOOXOJUMOCTH OOECIEeUUTh XMMHUYECKYI0 T'PaMOTHOCTh B
HaIlPaBJICHUN COXPAHEHHUS 3[0pOBbs, KaK 3aJI0ra YCIENIHOCTH YEJIOBEKa B
KU3HM, JACTCSl TOHSTHE O JICKAPCTBEHHBIX BEUIECTBAX M MEXaHM3Max HX
neicTBusl Ha opranusM uenoBeka. Copepxanue [Iporpammel onpexensercs c
Y4E€TOM BO3pPACTHBIX OCOOCHHOCTEN OOyYaromMXcsl U UX MHTEPECOB B 00JacTU
NO3HAHUS MHpa, K caMoMy cebe, KU3HU B LEJIOM, a TaKkKe C Yy4eToM
IICUXOJIOTO-TIEJarOTMYECKUX 3aKOHOMEPHOCTEH oOyueHuss u (popMHpOBaHUS
€CTECTBEHHOHAYUYHBIX 3HAHUHN W BUJIOB IMO3HABATEIbHOU AesTeapHoCcTU. Ocoboe
BHUMaHUe yzenseTcs: (OpMUPOBAHUIO SKOJOTHUYECKUX 3HAaHUN 00yJarouxcs.

eas u 3apa4u [Iporpammel
Heab: dopmupoBanue y o0y4aromuxcsi TIyOOKOTO M YCTOMYHUBOIO



UHTEpeca K MHUPY BEIIECTB M XHUMHYECKHX TMPEBpAIllEHUH, MPHOOpEeTEHHE
HEOOXOJIMMBIX MPAKTUUECKUX YMEHUN U HaBBIKOB MPOBEJCHUS HKCIIEPUMEHTOB.
3apaum:

Ooyuarommue:

- paclIupeHue Kpyro3opa o0yJarommxcs;

- TIOBBIIIICHWE WX WHTEpPeca K XUMHUHM M Pa3BUTHE BHYTPEHHEU
MOTHBAllMM Yy4Y€HUs dYepe3 (POpMUpPOBAHUE MPEJACTABICHUNA O COCTaBE U
CBOMCTBaX XMMUYECKHX BEIIECTB M MaTEPUAJIOB, OKPYKAIOIIUX YEJIOBEKa B
MTOBCETHCBHOM JKU3HU U MEUITUHE;

- pacuidpeHue | yriyojeHue 3HaHUM oOydYarolmuxcs O POJu
XUMHYECKUX JIEMEHTOB U UX COSAMHEHHUH B )KM3HECATEIHPHOCTH OpraHu3Ma,
O BaXHEUINUX XUMHUYECKUX TPEBpAIICHUSNX, JIGKAINUX B  OCHOBE
MeTaboau3Ma, 0 MPUMEHEHUU B MEIUIIMHE HEKOTOPBIX HEOPraHUYEeCKUX U
OpPraHWYEeCKUX BEILECTB;

- pacmmpeHue W YriayOJeHHe 3HAaHWW OOYYaroIIMXCS MO OBJIAJCHUIO
OCHOBaMH METOJIOB TIO3HAHMs, XapaKTEepPHBIX JJIi €CTECTBEHHBIX HayK
(nabmrosieHue, CpaBHEHHUE, YKCIIEPUMEHT, U3MEPEHUE);

- TOATOTOBKA OOYYalOIIMUXCS, OPHUEHTUPOBAHHBIX HA XUMHYECKUN

HpO(l)I/IJ'IB O6Y‘I€HI/I$I, K YCBOCHHIO Marcpuajia IIOBBINICHHOI'O YPOBHA
CJIOXKHOCTH ITO XMMUH.

PazBuBaromue:
- (dopmupoBaHue CIIEIUATILHBIX YMEHHI U HAaBBIKOB
paboThI C XUMHUYECKUMU BEILlECTBAMU u

MaTepuaniaMy B OBITY M MCIIOJIb30BaHUS MOJYyYEHHBIX 3HAHUM Ha MPaKTUKE;
- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHH YMEHHMM yJalnxcs
CaMOCTOATEIHLHOTIPUOOPETATh U MIPUMEHSTh 3HAHUSI Ha TIPAKTHKE.
BocnurarejbHbIe:
- BOCIIUTaHUE JKOJIOTMYECKOW I'PAMOTHOCTH M XUMHUYECKOW KYJbTYpPbI
pyu OOpAIICHUH C BEIIECTBAMM;
- BOCIUTaHWE 3MOLHUOHAIBHO- IEHHOCTHOI'O OTHOILIEHHUS K OKPYKAroUIEMY
MUDPY;

- OpPHEHTAalUA Ha BBIOOP XUMHUKO-OMOIOTUYECKOTO MPOQPHIIS.
DopMBI M peKUM 3aHATHH.

®opMbl Opranu3anuy y4eOHOr o 3aHATHS
- JIEKUMOHHO-CEMUHAPCKOE 3aHSTHE;

MPaKTHYECKOE 3aHATHE;,
Oecena;
KOH(epeH1us,
- wurpa.
@opMbl OpraHM3alUM  00pPa30BaTEILHOI0 TMpoLecca - TPYIINoBas,
WHIUBUTyabHasl.

Conepxxkanue IIporpammbl  mpennojiaraeT  pa3sHOOOpa3HbIE  BUJIBI
NEATENbHOCTH  OOydarImmxcs: Oecempl, JTUCKYCCHUH, IMPAKTHYECKHUE U
mabopaTopHbple  PabOTBI,  CAaMOCTOATENBbHBIE IPOCKTHBIE  PabOTBI ¢



WCITOJIb30BAaHUEM PA3TMYHBIX UICTOYHUKOB MH(HOPMAIIHH.
I'pynnoeaa (Gecena »>BpUCTHYECKAs], 3allUTa MPOEKTOB, JTabopaTOpHOE
3aHATHE, JICKIHs, OJUMIINANA, OTKPHITOE 3aHATHE, IMPAKTUYECKOE 3aHATHE,

npe3eHTaIusl, CEeMUHAp).
Hnoueuoyanvnaa (Habmoaenue, orpab0TKa HABBIKOB PEIICHUS MPAKTHYECKUX 3a]1a4).

JlexunonHno-ceMuHapckass (gopma TpOBEACHHS YU4EOHBIX 3aHATHM
MO3BOJISICT PACHIUPUTh W YIIIYOWTh 3HAHWS O XHUMHYECKUX BEIICCTBAX,
OpUMEHSIEMbIX B OBITY, CTPOUTENbCTBE, MenunuHe u T.a1. CeMHuHapHI
CIIOCOOCTBYIOT TIOBBIIICHUIO YPOBHS CaMOCTOSITEIbHOCTH OOYYaloOlUXCsl B
YCBOCHMM MaTeprajia W Tpu paboTe C JOMOJTHHUTEIBHBIMH HCTOYHHUKAMU
unpopmanuu. [lpakTudeckue 3aHATHUS  CHOCOOCTBYIOT — (HOPMHUPOBAHHIO
CHEeIUaNbHBIX YMCHUH W HaBBIKOB PAa0OTHl ¢ XUMHUYCCKHMMH BEIICCTBAMU H
obopynoBanriem. Co3maHue TMPOCKTHBIX pabOT MO OTACIBbHBIM TeMaMm
[Tporpammbl TTO3BOJISIIOT Pa3BUTHh TBOPUYECKHE CIIOCOOHOCTH, chopMuUpOBaThH Y
00 y4aIONIXCsl YMEHUS CAaMOCTOSTEIHHO MTPHOOpETaTh 3HAHUSI.

WHTerpanmsi: mporpaMma yriayossieT 3HAaHHUS 10 OWOJIOTHH, XUMUH,
OKOJIOTHH, MEIUIIMHBI, TICUXOJIOTHH. VTOroM yCBOCHHSI TPOrpaMMBbI SBIISCTCS

3aIuTa IPOEKTA.
Pexxum 3ansTuii: 1 paza B Hegemo no 1 yacy.

Cpok peaauszaunnu [Iporpammsbl.
Cpox peauzanuu nporpamMmmsel - 1 rog. Ooiee KOJINYECTBO y4eOHBIX
4YacoB, 3aIVIAHMPOBAHHBIX HA BeCch Mepuoja o0yvenus: 34 yaca.

2. Ilnanupyemble pe3yabTaTbl ocBoeHus: [IporpamMmmuel.

[Tocne 3aBepienus o6yuenus no [Iporpamme obyuvaromuecs OyayT 3HATh:

- COCTaB, CBOICTBA, obOnactu MIPUMEHECHUS HauoOosee
pacmpocTpaHEHHBIX BEIIECTB M MaTepUANOB U YMETh MPHUMEHATh HX TIO0
Ha3HAYCHHIO, COOITI0/1as TIpaBUiia 6€30MacHOT0 OOpAICHHS C HUMH,

- pOJIb XUMHYECKUX SJIEMEHTOB W MX COCIUHEHHH B KU3HEACSATEIHHOCTH

OpraHu3Mma;
- BaXHEWIIME XUMUYECKHE TMpPEBpallleHus, JeKallue B  OCHOBE
MeTa00JIN3Ma;

- HEKOTOpble  HEOpPraHWYeCKHMe W  OpraHWYeCKHe  BEIICCTBa,

npuMeHseMble B MeaunuHe. [locne 3aBepiieHuss OO0y4deHUs 110

[Iporpamme obyuaromuecs: OynyT yMeTh:

- COCTaBISITh ~ CXEMBl ~ OCHOBHBIX  KPYrOBOPOTOB  OHMOTEHHBIX
DJIEMEHTOB B TPHUPOJIC, OOOCHOBBIBATH pPOJb KAXKIOTO B COXpaHEHUU
MPUPOJHOTO PABHOBECUS, AHAIU3UPOBATH MPUYUHBI U TIOCIEJCTBUS €ro
HapYIICHUS;

- TPOBOAUTH XMMHUYECKHUH IKCIEPUMEHT 1O OOHAPYXEHUIO KAaTHOHOB
Y aHUOHOB B PaCTBOpPaXx;

-cO0JIIOIaTh MpaBuUiia OE30MACHOCTH IIPH  OOpaIIeHUH C



JICKAPCTBCHHBIMH BCIICCTBAMH W CpPCACTBAMH OBITOBOM

XUMUH;
-COCTaBJISITh OTUET O MPOJICIIAHHOM SKCIIEPUMEHTE;
-IPUMEHSITh BEIIECTBA MO Ha3HAYEHUIO;
-peliaTh 3aJa4d Pa3IMYHOM CTENEHU CIOKHOCTHU: KaK THUIIOBBIC, TaK U
KOMIIJICKCHEIC;

-pa3BUBaTh COOCTBEHHYIO MHUIIMATUBY U MO3HABATEIBHYIO aKTUBHOCTD MPH
pEIICHUY Pa3TUYHBIX BOMPOCOB U MIPOOIEM B XUMHUH.
JI1sT MOHMTOpHWHIa Pe3yJIbTaTUBHOCTH
00pa30oBaTeIbLHOTO mporecca o
[IporpaMmme «XuMHSL BOKPYT HAac» HCIOJB3YIOTCA CHEAYIOIIAE BHJbI
KOHTPOJIS:
* IPEIBAPUTEIILHBIN KOHTPOJIb (TIpOBEpKa 3HAHMM y4aliuxcs Ha

HayaJIbHOM 3TareocBoeHus [Iporpammel) - BXOJIHOE TECTUPOBAHMUE;
* TEKYIIUH KOHTPOJIb (B T€UEHUE BCETO cpoka peanuzauuu [Iporpammer);

* UTOTOBBI  KOHTPOJb (3aK/IIOUMUTEIbHAS IPOBEpPKAa 3HAHUH,
YMEHMH, HABBIKOB IMOUTOram peanuzanuu [IporpaMmst).

3. Coaep:xkaHnue mMporpaMmmbl

BBenenue

O6mue mnpaBuia paboOThl B XUMHYECKOW Jabopatopuu. TexHHKa
Oe3omnacHocTy pu paboTe B XuMHuueckoil gadopatopuu. OkazaHue mepBoit
IIOMOILM IIPY HECYACTHBIX CIIyYasiX.

[IpaBuna pabOTBl € KUCIOTaMM, WIEIOYaMH, JIETYYUMH BEILECTBAMHU.
HarpeBarenbHble puOOpPHI U MpaBuiia padOThl ¢ HUMU. XUMUYECKas Mocy1a
o011ero Ha3HaYeHUs. MBIThE U CyIIKa XUMHUYECKON MOCY/bI.

Ponb xumMuu B KU3HM 4YeJIOBEKa M pa3BUTHM yenoBeuecTBa. O030p
BOXHEUIINX KJACCOB COEAUHEHUW, HWCIIOIb3YEMBIX YEJIOBEKOM. XUMHUS -
TBOPEHUE NPUPOABI U PYK YeaoBeKa. XUMHsS BOKPYI Hac. XHWMHUYECKHE
BEILECTBA B IOBCEAHEBHOW KU3HU YEJIOBEKA.

Ilpakmuxka:

Ilpuemvl obpawenus c HacpesamenbHbIMU NPUOOPAMU (CRUPMOBKA,
NIUMKA, 600AHASAOAHS) U XUMUYECKOL NOCYOOli 00uje20 Ha3HAYeHUs.

Cocmaenenue mabauy, ompaxcarowjux Kiaccuukayuro eewecms,
U320MOGNIeHUEe IMUKEMOK HeOP2aHU4eCKUx Geujecms, CcoCmaesileHue Cnucka
PeaKkmueos, HecoeMeCmuMblX OJisl XPaAHEHUS.

Tema 1. McTopus B3aMMOOTHOLIEHUH YeJIOBEKA U IPUPOABI

Ncrounukn SHEPIruu (ucuepmaemsbie 151 Heucyeprnaembie).
«Jxonorudecknii  prok3zak». HeoOxomumMocTh OepexHOro OTHOLIEHUS K
OKpyxaromend cpenge. YemoBek W mpupoia B JAJEKOM  MPOLIJIOM:
MPUCBAUBAIOLIIEE XO3AUCTBO. J{peBHUE M0oau. BiavsHue MIpUpOaHBIX YCIOBUHM Ha
paccesieHue U 3aHATUS IPEBHUX JIIOACH.



OcHOBHBIE 3aHATHS JPEBHUX JIIOJCH: COOMpATENbCTBO M OXOTA.
IIpucBauBaromiee X034MCTBO. JIOKANbHBIA XapakTep BIUAHUA JE€SITEIbHOCTH
JTPEBHUX cOOMpaTesiell 1 OXOTHUKOB Ha MIPUPOTY.

Ilepexon dyemoBeka K MPOM3BOISIIIEMY XO3SMCTBY. [IpomsBossiiee
X03UCTBO. BO3HHMKHOBEHHE 3emilelieNiusl U CKOTOBOJACTBA. BozxeicTtBue Ha
IpUpoay JIPEBHUX 3eMJIEACIIBLIEB u CKOTOBO/JIOB. CruxuitHoe
npupoaonob3oBanue. OnycreiHuBaHue. [ 'nbens nuBuIn3anuii. OT KOJIECHUIIBI
no camosera. M3meHeHue Xxapakrtepa INPHUPOJOIIOIb30BAHUS B IPOLECCE
pPa3BUTHS YEIIOBEYECKOTO 00IIIecTBa

YenoBek U npupoja B HacTodAlmeM. [IpsMoe U KOCBEHHOE BO3IEUCTBUE
XO3MCTBEHHOM JEATEIBbHOCTU 4YelOoBE€Ka Ha npupoay. HHTpomykuus.
Hewncuepnaembie u wncueprnaeMple UCTOYHUKH IHEPruu. VICTOUHUKHU 3HEpPruu
(ucuepnaemble 17} HEUcYepIiaeMble). «IKOJIOTUYECKU I PIOK3AK.
HeobxonumocTts

OepeXHOTO OTHONICHHWS K OKpyXammiel cpene. AJbTEpHATHBHBIC

HMCTOYHUKHU SHEPTUU.

[IpyinBHBIE BJEKTPOCTAHIMU. OHEprust BeTpa. ['eoTepMalibHasi SHEPrusl.
buosnepreTuka.

Ilpaxkmuueckue 3a0anus

Mooenupyem eempsnou

ogueamenv. Cmpoum «po3sy

6empo6» C80eu MECMHOCHU.

Ilpespawenue pasuvix 6u008 3nepeuu Opye 8 opyeq.

Haepesaem no-pasnomy (nepedaua mennogou 3Hepeuu usiyyeHueM,
Menionpo8oOHOCMbIO, KOHBEKYUElL).

Tema 2. CBoMCTBa BEIIECTB.

Xumuyeckue M (GU3UYECKHE CBOMCTBa BemiecTB. UucThie BeliecTBa U
cmecu. OCHOBHBIE TPUEMBI C TBEPABIMH, XKUIKUMH W Ta3000pa3HbBIMU
BerecTBaMu. JlaGopaTopHbIe CIIOCOOBI MOTYyYEHUS] HEOPTaHUYECKUX BEIIECTB.
[Ipouecc pacTBopeHust BemecTB. PaCTBOPBI M X MPUTOTOBIICHUE.

Ilpakmuueckue 3a0anus

Ilonyuenue yenexucnoeo easza, Kuciopooa 8 1abopamopuu.

Tlonyuenue cynvghama meou uz meou , cepebpa uz Humpama cepeopa u m.o
Tema 3. [Touemy 1 Kak TPOTEKAIOT XUMUYECKUE PEAKIIUU.

MHoroo0Opa3ue u 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX PEaKIUM.
Knaccudukanuss XuMHUECKMX  peakiuid. 3aKOHOMEPHOCTU IPOTEKAHUS
XUMHUUYECKUX peakuuil. BHeliHWe mNpu3HAKM NPOTEKAHUS XUMHUYECKHUX
peakuuii. XUMHUUYECKHE YPABHEHUA. 3aKOH COXPAHEHUS MAacChl BEIIECTBA.
XHUMHUYECKUE PEAKIINU B KUBBIX OPraHU3Max.

Ilpakmuueckue 3a0anus

Cocmasnenue ypagueHuu peakyuu no yenouxke npespaujeHull.

Onvimsl «3mesi uz caxapuou nyopwl», «B3aumoodeticmeue memannos c

COJISIHOU KUCTIOMOUY, «3Mest u3 2NI0KOHAMA KalbyYusly
IIposedenue kawecmeenHvlx peakyuil.
Tema 4. Bona.
Bona B macmtabe mmanetsl. KpyroBopor Bogwl. [lpupoanas Boma u eé



IIpecHOM BoAbl Ha IutaHere. IIpecHas Bojga M ee 3amacbl. DKOJIOTMUYECKHE
npobsembl 4ucToil BoAsl. Boga B opranusme uenoseka. Boga B menunune u

dapmakoniorn. ~ AHOManuM  (QU3MYECKUX ~ CBOWMCTB.  PacTBopsromias
CIOCOOHOCTH BOJIBL. [Ip0GIeMbl TUTHEBOM BOIBI.
IIpakTuka:

Ananusz 60061 U3 NPUPOOHBIX
ucmoynukos. Pacmeopsiowee

oeticmeue 600bl.
Ouucmka 600wbl.

Onpeoenenue scecmkocmu 800bl U ee
yempanenue. MHo20 u 800bl 8 080WaAX U

¢dpyxkmax?
Tema 5. UncThle BemecTBa ¥ CMECH B JKU3HH YEJIOBEKa

Uucteie BemectBa JluctummpoBanHas Boma, Kucmopom. Cepebpo,
Bonopon, Ceunen u ap. Mcrunnsie pactBopel. Cmecu Mopckas Boja. I'paHur.
Cranb. PactBOop Xxnopuna Hatpusa s uHbekuuwil. UyryH. Boznyx. bazamert.
Crexiio. DMynbCcHsa «Maclio B Bojae». PasHOBHUIHOCTH cMmecei, o0jacThm uxX
WCMOJIb30BAHUSA B  TIOBCEJHEBHOM JKM3HM 4EJIOBEKAa. ['OMOreHHbIE WU
rereporennble cMecu. Cmecu B (hapmakosoruu. [IpuMepsl sKUAKUX, TBEPABIX U
razoo0pasneix cmeceil. OIHOPOJHBIE M HEOJHOPOAHBIE CMECH B OBITY.
CaoiicTBa cMeceil. Paznenenne cmecei.

Boijenenne  BemecTB M3 HEOAHOPOJHOM  cMecH, OOpa30oBaHHOM
pacTBOPUMBIMM W HEPACTBOPUMBIMH B BOAE BemiecTBamu. OTCTanBaHHUE:
Beigenenne  BemiecTB M3 HEOJHOPOJHOM CMeEcCH, o0pa3oBaHHOM
HEPAaCTBOPUMBIMH B BOJ€ BEIIECTBAMU C PA3JMYHOW IUIOTHOCThIO. B
JEIUTENbHON BOpOHKE. JIMCTUIUISAIMS, BbIIAapUBaHKE, LEHTPUPYTHPOBAHUE,
xpomatorpadusi, KpUCTauIM3amus 1 Bo3roHka. [leperonka umm MTUCTUIUISIUS -
croco0 pa3zeseHus, OCHOBAHHBIM Ha pazIMuuU B TEMIIepaTypax KUIEHUS APYT
B Ipyre KOMIIOHEHTOB.

[Ipuem pazneneHUss OOHOPOAHBIX CMECEU IYTEM HCIAPEHUS JIETYYHX
KUIKOCTEN C MOCJHEAYIOMICH KOHJAEHcCAaMen ux mapoB. [Ipumep: monydeHue
JUCTWUIMPOBAaHHOM BOnbl. PemieHue 3agad Ha HAXO0XKIEHUE MacCOBOM H
O00BEMHOM 10T KOMIIOHEHTA CMECH.

Ilpakmuka

H3z2o0moenenuenpocmetiiux puiompos uz noOpyuHuIX Cpeocma.

Pa3zoenenueneoonopoonvix cmeceil.
Ouucmra MeOH020 Kynopoca om HepacmeopuMblX UpacmeopuUMbLxX
npumeceu.
Tema 6. [ToBapeHHast coib U caxap

Ponp moBapeHHOM cojii B OOMEHE BEIIECTB YEIOBEKA M YKUBOTHBIX.
ConeBoii 6anmaHc B opraHu3Me uenoBeka. [IpuMmeHeHue xiopupa HATpus B
XO3SIMCTBEHHOW  AEATEILHOCTH  4YeEJIOBEKA. Korma  counb - sAd.
3noynorpebnaeHue conbto. VMcnons3oBaHue XJiopujaa HaTpUs B XUMHUYECKOU
IPOMBIIUIEHHOCTH. VICONb30BaHME XJIOpUAA HATPUS B IHUILNE, MEIHUIIMHE.
[IpouzBoncTBo moBapeHHoOW comu. Caxap m ero coicrBa. Ilone3Hele u
BpeIHbIEC YepThl caxapa. HeoObluHOE MpuMEHEHHe caxapa.



Ilpakmuka.

Ceoticmea pacmeopog
nosapennou coaul opum au
caxap?

Tpubonomunecyenyus
Tema 7. XuMus OUIHA

N3 gero cocrout mnuma. XUMHUYECKHH COCTaB MPOIYKTOB IHUTAHUSI.
OCHOBHbBIE KOMITOHEHTHI THINU: XHUPbI, OCNKH, YII€BOJbI, BUTAMHUHBI, COJIH.
XuMUs ~ TPOAYKTOB  PACTUTEIBHOIO M JKMBOTHOIO  MPOUCXOXKICHUS.
Odwuznonorusi  numieBapeHus. [IpoayKTel  OBICTPOTO  MPUTOTOBJICHUS U
0cOOEHHOCTH WX Mpou3BoAcTBa. [lpoleccel, mpoucxonsniue NpU Bapke,
TYHIEHUH W KapeHuu nuum. Kak crnenath exy He TOJbKO BKYCHOM, HO H
noJsie3Hon? J100aBKu B MPOYKTHI TUTAHUS.

XUMHUYECKUE  pEeaKIMd BHYTpU Hac. XHUMHUYECKHE  IPOLECCHI,
IPOUCXOJIAIINE PU XPAHEHUU U TEPEPA0OTKE CEIbCKOXO3IMCTBEHHOTO ChIPbS.
KoHcepBaHThI 1 aHTHOKUCIUTENH, UXPOJIb.

CrocoObl XMUMHYECKOT0 aHAJIM3a COCTaBa BEIIECTB B IPOAYKTAX MUTAHUS.
Copaep»xaHUEeBUTAMUHOB U MUHEPAJIBLHBIX BELIECTB B MUIIEBBIX MPOTYKTaX.

Ilpakmuka

Onpeoenenue kauecmea meoa. llposepka meoa Ha Hanuvue Kpaxmaia, mMeid,

caxapo3svl. Onpedenenue sumamuros A, C, E épacmumenvrom maciue.

Onpeodenenue Humpamos 6

npooykmax. AHanus

NPOXIA0UMENbHbIX HANUMKOS.

Onpeodenenue xogeuna 8

HanumKax

Onpeoenenue cooeparcanus Hcupos 6 cemeHax

pacmenuti. Kauecmeennvle peakyuu Ha

npucymcmaue y2ne8000s.
Xumuyeckue onvlmol ¢ JHceeamebHOU pe3UHKOU.

Onpeodenenue cooepicanus NOBAPEHHOU COMU 8 NPOOYKMAX NUMAHUSL
(macno, colpbl, CONEHBIE MBOPOIICHBLE UZ0ENUS).

Tema 8. Crinuku

[Tupodopsl. Uctopus wuzobperenus cnuuek. Crouuku [lancens wu
VYokepa. Cnuuku Copua. Crnmuku Wpunu. IllBenckue cnmuku JlyHactpema.
Kpacusiit u 6ensiit pochop. OKHCIUTETHHO - BOCCTAHOBUTEIbHBIE MPOIECCHI,
IPOTEKAIOIINE MPU 3KUTAHUU CHOUYKA. (OCHOBHBIE BHJBl COBPEMEHHBIX
cnudek. JlepeBsHHBIS(M3TOTOBICHHBIC U3 MATKUX TTOPOJT IepeBa
- OCHHBI, JIUIIBI, TOIOJIA, aMEPUKAHCKOW OEJoi COCHBI U T. M.), KAPTOHHBIE U
BOCKOBBIC (Mapa)MHOBBIE - W3TOTOBJIEHHBIE W3 XJIOMYATOOYMAaKHOTO KI'yTa,
npornutaHHoro  mapaguHom). Ilo meromy 3axkuranms -  TEPOUYHBIC
(3akuTaIIMecss MpU TPEHUH O CIHEHUaIbHYI0 IOBEPXHOCTh - TEPKY) U
O0ecTépouHble (3aKUTAIONIUECS PU TPEHUH O JIFOOYI0 TOBEPXHOCTH ).

Cnuueunoe npousBoacTtBo B Poccun. CtpoeHue, cOCTaB W M3rOTOBJIEHUE
CIIUYEK.



Cneunansubie cnudkd. [IItopMoBble (OXOTHUYBH) - TOPSLIUE HA BETPY, B
CBIPOCTH M MoA N0kIEM. TepMuyeckue - pa3BUBaIOIIME NPU FOpeHUH Oosee
BBICOKYIO TEMIIEpaTypy M Jaroulde TMpu CropaHud TOJIOBKM Oosbliee
KonnyecTBO Temja. CHUrHaJlbHbIE - JAIOUIME NpU TOPEHUU LIBETHOE ILIamsl.
®dororpaduueckue - AarOlIMe MIHOBEHHYIO SIPKYIO BCIBILIKY, MCIIOJIB3YEMYIO
npu (dortorpapupoBanu. CUrapHble - CHUYKH YBEJIMYEHHOTO pasMepa s
Oosiee MPOAOKUTENBHOIO TOPEHUS NMPU PACKypuUBaHUM curapbl. TpyOouHbIe-
CIIMYKH YBEJIIMYEHHOrO pa3Mepa AJisg 0osiee MPOAODKUTENILHOIO TOPEHUs MpU
pacKypuBaHUM KypHUTEIbHOW TpyOku. KamuHHBIE - OYEHb JJIMHHBIC CIIUYKH,
4YTOOBI 3KUTaTh KaMHUHBI. ['a30Bble - MEHbILIEH IJIMHBI, YeM KaMUHHBIE, YTOObI
3a)KUTaTh Ta30Bble TOpesku. JlekopaTtuBHbie (MOAAPOYHBIE, KOJJIEKIIUOHHBIE) -
OFPAaHMYEHHBIE BBITYCKM KOPOOKOB (MHOrAa HaOOpamH, YIOKEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticme paznuunsix 6U008 cnudex (Oblmosvix, OXOMHUUbBUX,
MepMU4eCcKUX, CUCHAIbHBIX, KAMUHHBIX, (homozpapuieckux).

Tema 9. bymara

Ot nepraMeHTa M IMIEJIKOBBIX KHHUT 1O Hamwmx JHel. llemmromnosa.
Casi3yromiue: KaojauH, KapOOHAT KaJbIUsl, MTUTMEHTHIL. XJI0M4aTo0yMasKHbIe
TKaHd. Bujapl Oymarm um uX NpakTHUYECKOE HCHOJb30BaHUE. TexHomorus
npousBoacTBa Oymaru. CTpykTypa OyMard 1oA MHKPOCKOIIOM  BO
(bIyOpECIIEHTHOM CBEUCHUH.

[TonydabpukaTel s TPOU3BOACTBA OyMaru: ApeBecHass Macca WU
LEJUTI0N03a; UEJUII0JIO3a OJHOJETHUX pAacTeHUH (COJOMBI, TPOCTHHIIBI,
KOHOIUIM, puca U JpYrux); MOJNYLEIUII0I03a; MaKylarypa; TpAnuyHas
nojymacca; Ui ClieUHalIbHBIX BUAOB OyMmaru: acOecT, WIEepCTh U JIpyrue
TEKCTUJIbHBIE BOJIOKHA.

[IpousBoacTBO OymMaru: MpUroTOBJICHHE OyMakKHOW Macchl (pa3Modi 1
CMeIlIEHUE KOMIIOHEHTOB, IMPOKJIEHKa, HAMOJIHEHHE M OKpacka OyMa)KHOMU
Macchl); BbIpaboTKa OymMakHOM Macchl Ha OymarojenaTelbHOM MallluHe
(pazbaBieHre BOJOM M OYMCTKA MacChl OT 3arpsA3HEHUll, OTJIMB,
IPECCOBAHME M CYIIKA, a TaKKe IEepBUYHAs OT/AEIKA); OKOHYATEIbHas

oTneNKa (KalaHAUpOBaHUE, pe3Ka); COPTUPOBKA U YITAaKOBKA.
Ilpakmuka.

U3yuenue ceoticms pasinuyHvlx 6U008

oymaeu. llonyuenue 6ymazu.

Tema 10. Xvmusi u CTPOUTENBCTBO

CrtpoutenbHbeie pacTBopbel. M3Becth. Men. Ilecok. beron. IleMeHT.
Uctopust crekna. Kupnuuu. ®dapdbop u dagnc. JpeBecuHa - yHUKaJIbHBIN
CTpOUTENIbHBI MaTepuan. JlakokpacouHnble Marepuanbl. CBoicTBa oIU]BHI,
MacJsHBIX Kpacok, sManeil, pactBopurteneid. Illonarue 00 dKOIOrHYECKU
yucThix Marepuanax. Kepamuueckas nena. 3upapur. Kampimur. Conomwur.
['pyrobmoku. CuiukaTel METAUIOB M BSKyIIME Matepuanbl. Kopposus

CTpOUTEIbHBIXMaTEpUAIOB. [loIMMephl B CTPOUTEIBCTBE.
XUMHUYECKUE CBOMCTBA CTPOUTENBLHBIX MAaTEPUATIOB



XuMHYecKasi CTOMKOCTb — 3TO CBOWCTBO IMOKa3bIBAET, HACKOJIBKO
MaTepuall yCTOWYMB KBO3IEUCTBHUIO IPYIUX BEUIECTB: KUCIIOT, HIEJIOUYEH, COJIEH U
ra3oB.

Koppo3noHHasi yCcTOWYHMBOCTB - CBOKWCTBO Marepuaia MPOTHBOCTOATH
BO3CICTBUAM OKpPYKaIOIIen cpepl. Harne Bcero 3:To0 OTHOCUTCS K CITIOCOOHOCTH
HE IIPONyCKaTh Biary.

PactBopuMOCTb - CBOMCTBO, IIPU KOTOPOM MaTepHUasl UMEET CITIOCOOHOCTh
pPacTBOPATHCS BPA3JIMYHBIX KUJKOCTSIX.

AJre3us - CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COEAUHSATHCSA C
JpYrUMUMaTEPUATIAMU U IIOBEPXHOCTSIMU.

Kpucrannuzamus - xapakTepucTuka, Ipu KOTOPOM MaTtepuanl MOXKET B

COCTOAHHH I1apa,paCTBOPA UJIHU pacCIljiaBa O6p330BbIBaTB KpucTaJlJlbl.

Bunel 3arpsizHeHuit (mbUieBble, pagualliOHHbIC, OWOJIOTHYECKHE,
IIIyMOBBIC), 3HAUYCHHUE

YKMBBIX OPraHU3MOB B IOMaX U KBapTUpPax.
Ilpakmuxa

Onpeoenenue 0mHocumenbHoU 3anblIeHHOCMU 8030yXd 8

nomewenuu. Pewenue 3a0au ¢ IKOJIO2UUECKUM

cooepoicanuem.

Tema 11. Xumusg u Mmequiaa

Ilepevie wacu xumuu ¢ meduyune. lloHsTHEe O QapmakonIoruu,
MaTpPOXUMHUH, XUMHOTepanuu. [lapanensc - OCHOBOMOJIOKHUK MEIULUHCKON
xumuu. Knaouit T'amen - ¢apmaxonor. II. Dpiux - OCHOBOMOJIOKHHUK
xumuorepanuu. llpodeccun: xumuk, OMOXMMHUK, (apmaneBT, Ta0OpPaHT.
JlekapcTBeHHble BemiecTBa. Kiaccupukanuy JE€KapCTBEHHBIX — BEILECTB:
dapmakoniornueckasi, xumuueckas. Celpb€ AJI1 MOJy4YE€HUS HEOPTraHUYECKUX,

OPraHWYeCKUX  JICKapCTBEHHBIX  BewlecTB.  POpMBI  JIEKAPCTBEHHBIX
IpernaparoB: TabJETKH, Apaxke, CBEYH, IMYJIbCUHU, CYCIICH3UU, HACTOUKH U JIp.
Ilpaxkmuka

O3Haxomnenue ¢ qbopMaMu JEeKApPCMEEHHbIX
npenapamoe. 3nakomcmeo ¢ 06]?6131461]!/!14 JIeKapCmeEeHHblX

cpeocme u onvimvl ¢ HUMU. IKCKYPCUSL 8 MEONYHKMI.
Cambie npocmule u3 1exapcme

Ilepmanranar xamua. Mcropust oTkpbiTusa. @Pu3nyueckue CBOMCTBA.
OxuciurenbHble cBOWCTBA. lIprMeHEHHE pacTBOPOB IEpMaHraHara Kaiaus B
ObiTy, B MenuuuHe. llpaBunma xpaHeHus. Mepbl nepBOM MOMOLIM IPH
OTPABJICHUM KOHIIEHTPUPOBAHHBIM PAacTBOPOM IEpMaHraHara kKauus. [lepokcua
BOoZlOpoAa, wucropus OTKpeITUA. Ilepruppons. dusnueckue, XUMUYECKUE
ceoiictBa.  llpumenenne B MeAulLMHE:  KPOBOOCTAHABIMBAKOLIECE U
nesuHuupyromee  cpeActBo.  Moxa:  UCTOpUS  OTKPBITHS, CTPOEHUE,
busnyeckue 1 XuMUYECKUE CBOWCTBA, PUMEHEHHUE.

bopnast kucnora, OOpHBIA COHUPT, AHTUCENTHUYECKAs AaKTUBHOCTb.

DOU3NOJIOTUYECKUIA PACTBOP.

Jlanue.  Hamartelpueid  criupt.  ['ekcarmagpar  xyopujaa  KajabLHs.
['entarugpar cynsdara
I[MHKA.



AKTHUBUPOBAaHHBIN yTOJIb.

Ilpaxkmuka

Ilpucomosnenue pacmeopa xnopuda Kaibyus ¢ 3a0aHHOU MACCOBOU OO0Jell.
«Kuokuu xameneon». Pasznooxcenue nepoxkcuoa
8000po0a. H20?2 - OKUCIUmens,

g6occmaHnosumens. Pacmeopenue uooa 6 eode, 6 cnupme. Pacnosnasanue
uoouoos. Obecyseyusanue pacmeopa nepMan2aHama Kaaus akmueupo6aHHbiM
Yyenem.

Hoosumbuie seuecmea

Sne1. Knaccudukamust sSHOBHTBIX BEIISCTB. YTapHBIM ra3: IpU3HAKH
orpaBieHus. Oxa3aHue nepBol nmomomu. PTyTe. TOKCHYHOCTH MapoB PTYTH.
Conu pTyTH: KOJIOMENB, CyJieMa, TPUMEHEeHHE B MeAulMHe. MpIbsik. CBUHEL.
Coeaunenuss xpoma. TOKCHMYHOCTh OpraHudeckux pactBoputenei. [IpaBuia
XpaHeHus s/10B B ObITy. Mepbl NepBOil MOMOIIM MPU OTPABICHUU. XUMUS U
MEIUIIMHA.

buozennvie anemenmol u ux coeOunenus

OO6mmit 0630p OMOJOTUYECKONW POJIU SIEMEHTOB-OPIaHOT'E€HOB YTJIEPO.

Bonopo.

Kucnopoa. Azor. Cepa. ®ocdop.

buonornueckass poJib HEKOTOPBIX HEMETAIJIOB, HE OTHOCAIIMXCA K

opranorenam drop.

Xnop. bpom. Non. Kpemuuii. Cenen.

buonornueckn BaKHbIE HEOPraHUYECKHE COCAMHEHUS HEMETAUIOB.
Kucnopon. Ozon. Boma. Munepanbuble Boabl. Ilepokcua Bopopona.
depMeHTaTUBHBIE CPEACTBa 3aluThl opranusma. CepoBomopon. AMMMUaK.
[ukn moueBMHOOOpa3oBaHusl. MOHOOKCHT a30Ta.

Hurparel, Hutputsl. VYriekucnsld ra3. MoHOOKcHA yriiepoja.
bydepnsie cucrtembl opranusma. ['mapokapOonatHass OydepHas cucrema.
®docdatnas OydepHas cucteMa. Mexanusm 0ypepHOro AeMCTBUS CUCTEMBL.
B3anMocCBs3b KpyroBOPOTOB OMOTEHHBIX AJIEMEHTOB.

buoneopzanuueckan xumusa u meouyuna

Heoprannueckyro OMOXUMHIO MOXKHO pacCMaTpUBaTh Kak MPHUIIOKEHUE
MPUHITUTIOB  KOOPAWHAIMOHHOW XUMHUU  METAUIOB K  OHMOJIOTHYECKUM

npobiemam. MeTaisl B OpraHu3Me 4eloBeKa
Bbuonoruyeckas poiyib «METaIOB )KU3HI»

OO6mmit 0630p posnu 8-meramioB. Harpuii. Kanuit. Marauii. Kansuuii.
JlaHHBIE METAJUTBIPACCMATPUBAIOTCS COTJIACHO TUIAHA!
1. Copepxanue B 3eMHOM Kope. BaxxHele npupoiHbie COeTUuHEHNS.
2. Conepxkanne U (OpMBI CYIIECTBOBAHUS B KUBBIX OpPraHU3Max.
buonornueckas pois.
3. IlpuMeHeHue MeTasia U €ro COSUHEHUN B MEIUITUHE.

4. TOKCMYHOCTH METaJljla U €r0 COSTMHECHUIA.)
OO6mmit 0030p ponu 4-MeTaJlIoB. Kenezo. Mapraner.
Kobaner.  Menpb. [unk.
Monubaes. JlaHHbIE METAJIITBI PACCMATPUBAIOTCS COTJIACHO ILJIaHY:
1 CopnepxaHue B 3eMHOU KOpE.

2 Baxueniue npupoIHble COCIUHEHHUS.



3 Copepxanue 1 GOpPMBI CYILIECTBOBAHUS B )KUBBIX OPraHU3Max.
buonorrnueckast poJib.

4 HpI/IMeHeHI/IC METaJljla 1 €Iro COGI[I/IHCHI/Iﬁ B MCOHUIINHC.
Du3HUONOruuecKas U MaToJIorudyecKas POJIb HCKOTOPLIX 3JICMCHTOB B

OpraHu3Me. 8-O1E€MEHTHI. 4-DJIEeMEHTHL. Kommiiekchbie
(KOOPIMHAIIMOHHBIE) COEIUWHEHUS pA3JIMYHBIX JJIEMEHTOB B OpraHu3Me.
DneMeHThI, 00JIe3HH, JIEKapCTBA. BUOTOrnYecKkr akTHBHBIE MOJICKYJTbI.

Bona. AmuHokucnotel. AckopOuHOBas kucijora. OpToMoOeKyJIspHas
MeaulMHA. bHojornuecku akTUBHBIE OJIMTOMEphl buojorudeckas posib
HEKOTOPBIX METAJJIOB, HE OTHOCSIIUXCS K «METaJlaM KXU3HW». AJIFOMUHUM.

Cepebpo. bapuii. Pryrs. CBuner.
Ilpakmuka.
Temamuueckas uxmopuna « Xumusi u MEOUUUHA».
Du3uueckas Xumus u MeOUUUHa

duznonor - 370 PU3NKOXUMHUK, UMEIOIIHNA JEJI0 C SIBJICHUSIMU KUBOTO
opranusma. .M. CeuenoB JKuBble OpraHu3mbl MOTyT CYIECTBOBATh JIMIIb
Onarojapsi UX 3aMeyaTesIbHOM CTOCOOHOCTH KMHETHMYECKH KOHTPOJIUPOBATH
XUMHUUYECKHE PEAKIIMM U TEM CaMbIM IOJABIATH CTPEMIICHHE K JOCTHKEHUIO
TEPMOAMHAMHUYECKAX  PABHOBECHHU. N.B. bepesun XuMHYeCKast
TEPMOJANHAMHKA U KMBbIE OpraHu3Mbl TepMOIMHAMUKA U OPTaHU3MBI.

Xumuyeckass ¥ OMOXUMHUYECKAas KUHETHKAa M KaTanu3. DepMeHThl -
OMOJIOTHYECKHE KaTalU3aTOpbl. 3HAYE€HUWE PpaAcTBOPOB Ui OWUOJOTHH U
MEJIULIHBI.

Kucnorno-menounoe paBHoBecue 1 Oy(epHbIe CUCTEMbI OpraHu3Ma.

AMMHOKHUCIOTHBIE OydepHble cucteMbl. benkoBbeie OydepHbie

CUCTEMBI.

M3MeHeHne KUCIOTHO-IIETOYHOI0 PaBHOBECHUS NP PA3IMYHBIX 3a00JI€BaHUSIX.

Meouyunckue mamepuasiot

Heoprannueckne meauuuHCKHE Marepuaibl. MeTaiuibl.  YTIIEpOAHBIE
Marepuanbl. MexaHu3Mbl B3aUMOACHCTBHUS MEIUIIMHCKUX MAaTepuajoB C
OMOJIOrMYecKUMHU cucTeMamu. B3anuMopencTBus: MaTepual - KpoBb, MaTepHal -
TKaHb, MaTepual - KJIeTKa, MaTepuai - OMOMOJIUMEpBHI.

HckyccTBeHHbIE OpraHbl. ATNIMapaTbl «UCKYCCTBEHHOE CEPILE-JIETKOEeY,
«HMCKYCCTBEHHasi MOYKa». VICKyCCTBEHHOE cepAle 4YelOBEeKa C aBTOHOMHBIM
MCTOYHUKOM ITUTAHUS.

Bomnpocs! k cemnHapam:

1. Mon: MCTOpHS OTKPHITHSA, CTPOCHHE, QU3NUECKHEH XUMHUYECKHE

CBOMCTBA, IPUMEHEHUE.
2. bopnas kucnora, OOpHBIN CIUPT, AHTHUCENTUYECKAs] AKTUBHOCT.
3. ®usnonornyeckui pactBop. Jisnuc. Hamareipabiil crivpr.

4. @ypanWiIvH. AKTUBUPOBAHHBIA yroyb. | opunyHuKy, mmacteipu. Mx
IPUMEHEHHNE, CBOMCTBA, CIIOCOOBI XpaHEHMS.

5. AcniupuH. [lpumenenue, papmMakoIOruueckoe JeHCTBUE HA OPraHU3M.
6. AHTUOMOTHKH, Kiaccuukaus. Jucoakrpuos.

7. ApoMmaTruueckue Macia U ux JeMCTBUE HAa OpraHu3M. ApoMarepanusi.



8. AcniupuH, GU3NYECKUE CBONCTBA, UCTOPUS MOTYICHHUS.

9. AHTUOWMOTHKH, UCTOPHUS OTKPBITHSI.

10. Knaccudukanus s10BUTHIX BELLIECTB.

11. YrapHslii ra3: npu3HaKy orpasieHus. Oka3zaHue nepBoi MOMOLIH.

12. Ptytb. ToKcHMYHOCTH MapoB pTyTU. CoJM PTYTU: KAJIOMEIb, CylIeMa,
npuMeHeHne BMeaunuuae. Mpibsk. CeuHen. CoeAuHEeHUs: Xpoma.

Ilpaxkmuxa

Hccnedosanue nexapcmeeHnbix npenapamos.

Henosasn uepa «Cnacume 601vHO20». [lenoeas uepa conpogoxicoaemcs
npogedeHuemM KayeCmeeHHo20 aHAIU3ad pacmeopa KOHKPEMHO20 6eujecmed
Xumuyeckumu memooamu. (Bewecmea: muocyrbgham mampus, HOBOKAUH,
nakmam Kanoyus, b-entoxosza, meouwui xynopoc, 6pomud kanus, cyivgham
Ma2cHus).

Uccnedosanue moxcuunocmu  Ovimosvix  eeujecms.  OcmopodicHo,
nuwesvle 0ooasxu! Hx oeticmsue Ha opeanusm.

Pewenue  3a0au  no odbwein  xumuu ¢ MeOUKO-OUONOSUUECKOL
HanpaseieHHO CMbio.

Konxypc (konuuecmeennwiii) uucna pewennvix 3aday. CocmasneHue
coopnuxkos 3aoau yuawuxca no meme (¢ pewenusimu). CocmasneHue
MBOPUECKUX PACYEMHBIX 3A0aY NO PA3TUYHBIM MEMAM.

JlekapcTBeHHbIE TMpenaparbl, WX BUAbl W HazHadueHue. Kaxpoe
JIEKApCTBO - XUMUYECKUN PEaKTHUB.

MmuororpanHssii oa. Ilouemy ox Hago AepkaTh B IJIOTHO 3aKYIIOPEHHOU

CKJISTHKE.

«3enéHKa» Wi pacTBOp OpUILTMAHTOBOrO 3en€Horo. HeoObuHbIE cBOCTBA
OOBIYHOM 3€NIEHKH.

AKTHUBHUPOBAHHBIN yTOJIb.

JlekapcTBa ot mpoctyasl. Butamunbsl CamoieNibHBIE JIEKapCTBA.

ACNUpUH WIH aleTWICAIUIIMIOBAs KUCIOTa W €ro cpoiicTBa. Urto
MOJIC3HEE: aCUPUHUITU YIIcapuH, HypodeH muinu ndbynpoden?

[lepekuces Bonopoaa u ruaponeput. CBOKCTBA IEPEKUCH BOJIOPOA.

[lepmanranar Kanusi, MapraHUOBOKMCIIBIA Kajlulh, OH K€ -
«MaprasiioBka». HeoOblyHble CBOICTBa MapraHioBku. Kakyio omacHOCThb
MOYET IIPEACTaBIIATh MapraHLlOBKA.

HyxHa nu B JgomamiHen anrTeyke

O6opnas kuciora. Crapble JeKapCcTBa,

KaK C HUMHU TIOCTYIIUTb.

Bomnpocsl k ceMuHapam:

1. Ilepmanranar kamus. Mcropust orkpeitusa. OU3nuecKUe CBOMCTBA.
OxkucnurenbHbie cBoicTBa. [IpaBuia XpaHeHUs epMaHaraHara Kajusl.

2. IlpumeneHue pacTBopa repMaHraHara Kajausi B ObITy, B MEIUIIMHE.
Mepsbl 1iepBOI TOMOIIY MPU OTPABIECHUH KOHLIEHTPUPOBAHHBIM PACTBOPOM
IepMaHraHaTa Kajus.

3. PactBop OpuiummantoBoro 3eneHoro. llepokcua  Bogopona,
ucropuss OTKpbITHUs. lleprugposb. dusznueckue, XUMHUUYECKUE CBOMCTBA.



[IpumeHneHre B MeAMIIMHE: KPOBOOCTAHABIMBAIOIIEE U JAC3UHPUIIUPYIOIICE

CpPEICTBO.
Ilpaxmuxa.
THonyuenue uooogopma.

eiicmeue kuciom Ha

Opuniuanmossiiil 3enensii. [lllenounoe

pacujenyienue 1e60Muyemund.

Kauecmeennas peaxyus na nepoxcuo

6000opooa. Onpedenenue BUMAMUHOB 8

npenapamax noausumamuros. Tema 12.

XUMHS U TPAHCIIOPT

Marepuaiibl, KOTOPbIE HCIIONB3YIOTCS JUIsl M3TOTOBJICHUS aBTOMOOMUIIEH.
3anpaBovHbIC KUJIKOCTH (TOIJIMBO, Macia, CMa3Ku, OXJIAXIAI0IINE KUIKOCTU U
T. 1.); PE3WHBl - INMHHBI W PE3UHOTCXHUYECKHE W3ACIUS, IJIACTMACCHI;
OTJICJIOYHOJIEKOpAaTUBHbIE ~ MaTepuayibl  (0OMBKA, JJaKM W KPaCKH,
AHTUKOPPO3UOHHBIC TOKPBITHSI U T. 11.); KJICHU, TEPMETUKHU. DJICKTPOIUT - ITO
YTO-TO 3HaKOMO€. BeH3MH, KepOCUH U IpYrue «- UHbI XUMUYECKUE MPOIECCHI,
MIPOUCXOIAIINE TP IKCIUTyaTAIlMd aBTOMOOWIIS. DKOJIOTHSI U aBTOMOOHJIb.

Ilpaxmuxa:

1. benzumn u KkepocuH Kaxk pacmeopumer.

OMBITE 1o 03HAKOMIJICHUIO C PaCTBOPSIOIIUM JIEUCTBUEM
HE(TENMPOAYKTOB, KaK M MPEIbIAYIINH, TUIOXO BUIHBI C JIEMOHCTPAIIMOHHOTO
CTOJIa, TIOATOMY WX JIYYIII€ BCETO CTAaBUTh B KAYE€CTBE J1A0OPAaTOPHON PabOTHI.

a) B MpoOUpKH C OEH3MHOM, KEPOCHHOM M BOAOW HaIMBAIOT 1mo 0,5 i
PaCTUTENLHOTO Maciia U B30AITHIBaIOT. Macio pacTBOpseTcsS B yIriIeBOAOPOIAX.
OTMeyYaroT Jy4IIyro paCTBOPUMOCTh B OCH3UHE.

0) B HeOONbIIME CTakaHYUKH Wi GapPopoBbIe YAMKH C TEMH KeE
KUIKOCTSIMU MTOMEMIAIOT KYCOYKH TKAaHU C TISATHAMHU KUPA U MIEPEMEITNBAIOT UX
CTEeKJITHHOM mMajoukod 2-3 MuH. Ilocie BBICBIXaHUS TKaHH, IOMEIICHHBIC B
OCH3WH U KEPOCHH, OKa3bIBAIOTCS OUUIIIEHHBIMU OT KHUPA.

2. I'openue gvicuiux y2nes000pooos.

a) CMa4yuBalOT MOJOCKK (UILTPOBAILHONW OymMaru B OCH3MHE, KEPOCUHE,
Ma3yTe W TMO/KUTAIOT MX. BemecTBa ropsTt cBEeTAIMUMCS TlaMeHeM. Bricime
YIIEBOIOPOIBI PY TOPESHUH 00Pa3YIOT KOIOTh.

0) Ha >xene3nsle mnacTuHku win ¢ap(opoBbie KPHIIMIKH HATUBAIOT IO
HECKOJIbKY Karieslb O€H3MHA, KePOCMHA M CMAa304YHOro Maciia Wi Mas3yra u
nopkuraioT. HabmomaroT To ke sBimenne. OOpamiailoT BHUMaHUE HA JICTKYIO
BOCIUIAMEHSIEMOCTh O€H3MHA M Ha CPAaBHUTEIBHO TPYAHYIO 3aropaeMocCTh
Ma3yTa.

B) B Xeyie3Hyr0 Wi (aphopoBYIO0 JIOKEUKY TOMEIIA0T HEOObIIION
Kycouek napadyHa U HarpeBaroT ero B IlaMeHu ropenku. [lapadun mmaBures,
a3areM ropuT, 00pa3ysi KONOTb.

3. Ouucmka 6eH3una u KepocuHa.

ben3un u kepocuH TOCHE 3aBOJCKOM TEPETOHKH CONEP)KAT MPUMECH
Ha(TEHOBBIX KHCIIOT M JPYTrUX BEIIECTB, OCIOXKHSIONIMX WX IPUMEHEHUE.



Heouunennbiii KepoCcUH, HAIPUMEP, IIOXO0 MOJHUMAETCS MO (UTHIIIO JIaMIIbI,
cnabo roput M ObIcTpo 0Opasyer Harap. HeouuineHHbIE MPOAYKTHI MOXKHO
y3HATh IO TPSA3HOMY BUlY U MaJION MPO3PAYHOCTH.

O4muCTKY MPOU3BOIAT OOBIYHO, 0OpabaTbiBas HEPTEHPOIYKTHI CIEpBa

KOHILICHTPUPOBAHHOW KHCIIOTOM, a 3aTEM ILEJI0YbIO.
HanuBaror B OOnbInyr0 AENUTENbHYIO BOpOHKY 15—20 M HeoumieHHOTro
KepOCHUHA U TPHUOABNISIOT 2-3 MJI KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Boponky 3akpbhIBaroT IpoOKO# U cMech BCTpSIXUBatOT okoyo 10 muH. [Tpu aTOM
BOPOHKY Jiep>KaT MPOOKOW BHU3 U BpEeMsI OT BPEMEHH OTKPBIBAIOT KpaH, YTOObI
BBIIYCTUTh BBEpPX Mapbl JeTyuyux BemnlecTB. llocine 3Toro cmecu narT
paccioOuThCSA, Ha 4YTO Takxke morpedyercs mMuHyT 10 wimm maxe Oomblie, U
MEIIJICHHO CITYCKarOT HUKHUM CIIOM KUCJIOTO T'YAPOHa.

OcTtaBumiicss B BOPOHKE KEPOCUH MPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM
BOJIOM B TeueHue 1—2 muH. BOAHBIN €O CIycKaroT, a KEPOCUH MPOMBIBAIOT
5— 10-nporieHTHBIM pacTBOpoM Iiesnour. [locie cnuBaHus 1IETO0YHOTO CIOS
OTMBIBAIOT OT KEPOCHHA BOJION OCTATKH Iesioun (mpoda GpeHondTaaenHom).

VY6exmaoTcss B TOM, UYTO OYHUIIECHHBIM KEPOCHH OKa3bIBaeTcs Oolee
MIPO3pavYHbIM, JIy4IlI€ TOPUT U UMEET APYroil 3arax.

Ha nuctkn QuiibTpoBaipbHOM Oymaru mMOMENIAIOT Kalljd HMCXOJHOTO U
OUYHUILIEHHOTO KepocuHa. OUMIIEHHBII KEPOCHMH HCHApSIETCA IOJHOCTHIO,
HEOUHUIIEHHBIN OCTaBJISET MOCIIE CEOSIMATHO MPUMECEH.

Tema 13. XumMusa u uncrora

B gome Mra. Cocras,

CTpOEHUE, MOTyYEHHE.
CuHTeTHYEeCKNE MOIOIIIUE CPEICTBA U TOBEPXHOCTHO - AKTHBHBIC BEIIECTRA.

OcHoBHble KOMIOHEHTBI CMC: mNOBEpXHOCTHO-AKTUBHBIE BEUIECTBA
(ITAB); BcmoMorarenbpHbIC BEIIECTBA: IIEIOYHBIC COMU - KapOOHAT U CHUIIMKAT
HaTpus, HEWUTpampHble comu - cymbdar u  Qochar  Harpus;
KapOOKCUMETHIILIEILITION03a, TIOJTM BUHUJITTUPPOIIUIOH, XUMHYECKHE
orOenuBaTenu (MEPCOM); XUMUYECKHE OTOenmBarenu (MEePEeKUCh BOIOPOMA);
¢usnyeckue (onTHUECKHe) oTOenuBaTenu - (IyopeciUpYIOUINe COSIUHEHUS;
ajcopOLMOHHbIE  KpacuTenu  (yapTpaMapuH, HWHIWCO, CHUHTETUYECKUE
OpraHWYecKUue MUTMEHTHI); Onomo0aBKku - (epMEeHTH (JIMMAa3bl, MPOTEas3bl U
1p.); OTAYIIKH; aHTHUCTATUKU.

CpenctBa OBITOBOM XMMHHM - XHUMHYECKHE CpEACTBA MO YXOAYy 3a
COOCTBEHHOCTBIO: OJIeXK/I0HM, MOMelleHusIMU, aBToMoOmsiMu. K cpenctBam
OBITOBOM XMMHUHU OTHOCST JE€3MH(ULUPYIOLUIUE CPEACTBA, PENEJUIEHThl U IIp.
cpeacta. CpenacTBa OBITOBOM XUMHH, IPUMEHSIEMbIE JJIs1 BHIBEACHHS TISITCH.

Ilpaxkmuka

Onpeoenenue pH - cpeowv 6 moliax u

wamnyuax. Ilpueomoenenue moina u3z

CBEUKU U CIMUPATLHOU COObL.

Buviseoenue namen ¢ mxanu. Mbovina. Cocmas,

cmpoenue, noaydenue. CpagHeHue c80UCME Mblld CO

ceoticmeamu cmupaivHolx nopouwikos. Tema 14,



XuUMUA U KOCMETUYECKUE CPEACTBA

Kocmernueckue moromme cpenacrBa. Kpembl. IleHomoromume cpencrsa.
OnonackuBatenn W KoHAunuMoHepbl. ['emm. CoctaB W CBOMCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BBIOOP CPEICTB
TUTHEHBI; MOJE3HbIE COBETHI MO YXOAY 3a KOXKEW, BOJOCAMH U IOJOCTHIO PTA.
CoctaB U CcBOWCTBa HEKOTOPBIX IMPENapaToB THMIMEHUYECKOW, Je4eOHOH u
JNEKOPAaTUBHOM KOCMETHUKH, TI'PaMOTHOE€ HX HCIOJIb30BaHUE. XHUMHUYECKUE
IPOLIECCHI, JIe)KAIlMEe B OCHOBE yXOAa 3a BOJOCAMH, UX 3aBUBKHU, YKJAJKH,
OKpacKH; TMpaBWIbHBIM yXOJ 3a BOJIOCAMHM, T'PAMOTHOE HCIOJIb30BAHUE
npenaparoB JJisi OKpPacKM M YKJIAJKU BOJOC, OPUEHTUPOBAHHE B UX
MHOT'000pa3uH.

J1e3010paHThl ¥ O30HOBBIN «IIUT) TJIAHETHI.

JlymucTtele BeniecTBa B mapproMepun, KOCMETHKH, MOIOIIHUX

cpenctBax. DpupHbie Macia. Cocras.

Crnoxubie 3¢upsl. CocTaB, CTpoeHUE, MOITyUEHHUE.

Ilpaxmuxa

Hzyuenue cocmasa 0ekopamugHoU KOCMEMuKY no
amuxemkam. Onpeoenenue pH - cpedvl 8 mvinax u

UWAMNIYHSX.
Uzeneuenue s¢pupnvix macen uz pacmumenvro2o mamepuana. llepeunas
mama, enosoe

macio.

Ilonyuenue cnoscHvlx 3¢hupos u3 opeaHu4ecKux coeouHeHu.
Imuamemanam (3anax
poma). Hzob6ymunsmanam
(ppyxmoswlil 3anax).
Tema 15. Xumus u mianera 3emist

Xumuyeckue 3JieMeHThl B Ouocdepe. buoreHHbie M BTOPOCTENECHHbBIC
XUMUYECKUE DJIEMEHThl. Makpo M MUKpodsieMeHThl. [IpuuuHbl M NpuU3HAKH
HEJ0CTaTKa B OpraHusme YyeJioBeKa HEKOTOPBIX AJIEMEHTOB.
buoreoxumuueckue uukiabl. [lukiael razoo0pa3Hbix BemiecTB. OcagouHble
uukiel. KpyroBopor azora B 6uocepe. Cuaepauus. Kpyrosopor yriepona B
ouochepe. Kpyrosopor kuciaopoga B Owuochepe. Ilpaktuueckas pabdora
«KayecTBeHHOE OIpeEeIeHUEe HEKOTOPhIX TSKENbIX METAVIOB B BOJIEY.
AtMmocdepa kak cBetouibTp. 3acopeHHOCTh arMmochepbl. I[IpuunHbI
U3MEHEHHUSI SPKOCTH, I[B€Ta aTMoc(epbl, MNpPO3payHOCTH U BHUJIUMOCTH
atMocgepsl. DKxonorudyeckue mpoodseMsl B atMochepsl. [lapaukoBbiit 3ddexT.
[lapaukoBsie Ta3pl. BropocTeneHHbIe KOMIOHEHTHI arMochepbl (YrIIeKUCTbIN
ra3, METaH, OKCHJIbI a30Ta, TPONoc(PepHbId O030H, XJIOPPTOPYIIACPOIbI).
[TocnenctBus mapHukoBoro 3¢ dexra. O30HOBBIN MIUT U 030HOBAS AbIpa. [k
o30Ha. [IpuyMHBI KWCTOHYEHHS O30HOBOrO IIMUTa. BemiecTBa - 3arps3HUTENN
Tponocdepsl. Okcuabl cepbl U xyopa. Kucinorueie 10k au. XUMHU3M TPOLIECCOB.
doroxumuueckui cmor. Ponb OKCHMIOB a30Ta, 030HA, YrapHoOro rasa,
YIIIEBOJOPOJIOB U aJbJACTUIOB B 00pa30BaHUM (POTOXUMUYECKOTO CMOTa.

Ilpaxkmuka
H3yuenue kucnomnocmu 0caoxkos

Hccneoosanue 6030yxa Ha cooepicanue meepowblx npumeceil (8U3yaibHO U



npu nOMowU MuKkpockona). legpuyum npecnotl 600bi Ha nianeme. 3azpsazHeHuUe
600vl. Konyenmpuposanue mMoOKCUKAHMO8 NO OUOJOSUYECKUM YEHOUKAM.
lIpedenvro donycmumvie KOHYeHmMpayuu 8eujecms

6 6ooe. O030p 3nauenuni II/[K no naubonee onacuvim sewpecmeam. Cmoumvie
600bl. llepsuunas, emopuunas u mpemuynas o0OpabomkKka CMOYHLIX B0O.
Xumuueckue cnocobvl yoaneHus 3acpsi3HeHull (copoyus, Heumpam3ayus,
Koazyniayus, Cmepuiu3ayusi, SKCMpaKyus, 31eKmpoxumuieckue cnocoowl).
Cunmemuueckue nOBEPXHOCMHO-AKMUBHbIE GeWecm8ad KaK 3acpsa3Humen
auopocghepol. Ucmoyunuxu OUOKCUHOB020 3A2PA3HEHUS. B0ObL.
Onpeodenenue cooepicanus UOHO8 8000pooa & 8ode: pH- ¢haxmop 600vbl
(uccnedosarus npod 800bl ¢ NOMOWBLIO OYMANCHBIX UHOUKAMOPOB).
«Onpedenenue ammuaka u UOHO8 AMMOHUS 8 B800ey. IKOJI02UHeCKUue
npoonemvl aumocgepwl. Ilecmuyuowvl. Uncekmuyuowl, eepouyuovl, gyHeuyuovl,
POOEHMuUYUObl, HeMamoyuowvl, axkapuyuovl. Komnaexcnas cucmema 3awumol
pacmenuti. Humpamol u hrumpumel. Vx enusnue Ha opeanusm venosexa.
«Onpeoenenue OMHOCUMETbHO20 KOIUYECHBEA HUMPAMOE 8 NOUEE).
«Onpedenenue  msadxcenvix  Memanlog 68 noyge  (UOHOG — Meou
08YX8AIEHMHOL, CBUHYA) Y. JKonocuyeckuti  MOHUMOPUHE. 3aoauu
9KOJIO2UHECKO20 MOHUMOpUHed. Xumudeckue u Ouonocuyeckue memoobvl
ananusa. buounouxayus. Qumounouxayus. Xumuueckue memoovl KOHMPOJ.
«Oyenka 3acpssHeHuss 8030yXa N0 COCMOSHUIO X80U COCHbLY. Memoouvl
MOHUMOPUHEA B030VUIHOU CPeObl.
«Oyenka 3a2ps3Herust 6030YXa NO COCMOSIHUIO X80U COCHbLLY.
«Onpeoenenue yucmomol 8030yxXa No TUMAUHUKAMY.
«CHez - UHOUKAMOP YUCTNOMDbL B030VXAY.
«Onpeodenenue 3anvLIeHHOCMU 8030VXAN.
«Oyenka yucmomuol ammocghepHoeo 6030yxa no
geNluYUHe ABMOMPAHCNOPMHOUHASPY3KUY. Memoobl
MOHUMOPUHEA 8030YULHOU CPEObL.
«Pacmenus - unouxamopwl niodopoous nousy.
«Pacmenus - unoukamopul Kucromumocmu nouy.
«Pacmenus - unouxkamopwl 600H020 pedicuma nousy.
« Opeanonenmuyeckue noKa3amenu 600bly.
«Kecmkocmo 60061». Memoobl MoHumopuHea 800HoU cpeobi.
«Hccneoosarnueso0onposooHol 800bly.
Tema 16. Hayuno- uccienoBaTeabcKast MPOEKTHAS ACSITEIILHOCTh
Teopusi. [lonsitue mnpoexkta. TUNBI MPOEKTOB, OCHOBHBIE 3Tallbl
BBITIOJTHEHUsI TIpoekTa. KpuTepuu OlleHUBAHUS BBIMOJHEHUS W 3allUThI
poekToB. Co3/MaHME MPOCKTA OCYIIECTBIISICTCS 1O CIACTYIOIMIUM 3TallaM:
- OmnpeneneHue IpoOIEMBbI;
- AxTyanuszanus Tem;
- Bni0op 00beKTa N3YUCHHUS;
- IlocranoBKa 11e1H U 3a7a4;
- Ilonbop matepuana;
- BriOop MeTO10B HCCIeI0BaAHNS;



TEXHOJOTUH. 3allUTaIIPOCKTOB.

- IlpoBeneHue 3xcepUMEHTANIbHON pabOTHI;

- OdopmiieHne paboTHI;

- 3aHlI/ITa IIPOCKTA, IMMPCACTABJICHHUC PC3YJIbTATOB.

Ilpaxkmuka

Brimonnenue IMIPOCKTOB C HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX

KanengapHo-TremaTnueckoe niiaHMpoBaHue d-7 KJace

Ne Ha3ssanue pa3aena KoanuecrBo yacoB ®opma arrecranun/
Bcero | Teopus NpaKTUKA KOHTPOJIsl
Hcropus
. Bxonnoe
1 B3aMMOOTHOILIEHU I 2 1 1 A
TECTUPOBAHHE
YeNoBeKa M MPUPOJIBI
TECTHpOBaHUE/ OTYET
2 CBoiicTBa BELIECTB 2 1 1 o MIPAKTUYECKOM
pabote
[Touemy u
TECTHpPOBaHUE/ OTYET
Kak .
3 2 1 1 o IIPAKTUYECKON
MPOTEKAIOT
pabote
XHUMHYECKUE PEAKIIHH
TeCTUpOBaHUE/ OTYET
4 Bona 2 1 1 o MPaKTHYECKOMN
pabote
Huctele BellecTBa U
TeCTUpOBaHUE/ OTYET
CMECH B z
5 2 1 1 o MIPaKTUYECKOU
KU3HU
pabote
YenoBeKa
TECTHpOBaHUE/ OTUYET
IloBapennas comnb u .
6 2 1 1 o MIPAKTHYECKOM
caxap
pabote
TECTUpOBaHUE/ OTYET
7 XuMHUA THAIA 2 1 1 1o MPaKTUYECKOU
pabote
TECTHpPOBaHUE/ OTYET
8 Crinuku 2 1 1 o MPAKTHYECKOM
pabote
TECTHpPOBaHUE/ OTYET
9 bymara 2 1 1 no MIPAKTHYECCKOM
pabote
TECTUpPOBaHUE/ OTYET
Xumust u N
10 2 1 1 no MPAKTUYECKOM
CTPOUTEILCTBO
pabote
TECTUpPOBaHUE/ OTYET
11 XUMHS U MEIULIMHA 2 1 1 no MPAKTHYECKON
pabote
TECTUpPOBaHUE/ OTYET
12 XUMHS U TPAHCHIOPT 2 1 1 o MPAKTHYECKOMN

pabote




TECTHpPOBaHUE/ OTYET
XuMUS 1 YUCTOTA B .
13 2 1 1 no MPAKTHYECCKOM
JIoMe
pabote
Xumus u TECTHpPOBaHUE/ OTYET
14 KOCMETUYECKHE 2 1 1 mno MPaKTHYECKOM
cpencTea pabote
TECTUPOBAHHUE/ OTYET
Xumust W TUIaHETa .
15 2 1 1 no MPAKTHYECKON
3emutst
pabote
Hayuno-
W CCIIEZIOBATEIbCKAs
16 4 2 2 3amuTa nNpoeKTa
IPOCKTHAs
eI TETbHOCTD
34 17 17

4. Oprann3anoOHHO-NeIaroruyecKme ycJ0BHS peaan3auuu
Il porpaMmmabl.

YueOHo-MeTOonu4ecKoe odecneuenue Ilporpammel

Meronuka o0ydeHus MO IporpaMme «XUMHsI BOKPYI HAac» COCTOUT U3
COUYETAHUA JIEKIMOHHOT'O U3JI0KEHUS TEOPETUYECKOr0 MaTepuata ¢ HarjasHbIM
IIOKa30M WJUIIOCTPUPYIOLIETO MaTepuajia U MPUEMOB PELICHUs IMPAKTUYECKUX
3agad.  OOydarompecs — 3aKpeIUIIOT  IOJAY4YEHHbIE  3HAaHUA  IIyTEM
CaMOCTOATENIHOTO ~ BBIMIOJIHEHUSI MpakTH4ecKuX pabor. Jlng pa3BuTus
TBOPYECKOI'0  XMMMYECKOIO  MBINUIEHUS W  HABBIKOB  AHAJIUTHYECKOMN
NEATEIIbHOCTU TIeIaror NPOBOJUT CEMHUHAPBI, 3aHATUA IO TNIPE3ECHTALHU
TBOPYECKMX M MPAKTHUYECKUX pabOT, MO3TOBbI€ LITYPMbI, UHTEIUICKTyaJbHbIC
UTPBL.

MarepuanbHo-Texun4ueckoe odecneuenue [lporpammsi

OpraHu3anvoOHHBIE YCIOBUS, NO3BOJIIOLIME PEATM30BATh COIAEPKAHUE
JIOTIOJIHUTENIBHOM  00pa3oBaTebHOW MHpOrpaMMbl  «XHMMHsSI BOKPYT Hacy
MIPEANONAralT HAINYUE:

- IOMELIEHUS, YKOMILIEKTOBAHHOTO CTaHJAPTHBIM y4eOHBIM
obopynoBanueM U MeOenblo  (JOCKa,  WapThl,  CTYNbs,  IIKagbl,
JIEKTPOOOECTIEYEHNE,  BBITSDKHOM — mmKad, pakoBUHA  C  XOJOJHOU
BOJIOITPOBOJIHOM BOAOK).

- HEOOXOAMMBIX JIJIs1 SKCIIEPUMEHTOB 000PY/0BAaHUS U PEAKTHBOB.

- MyJIbTUMEANMHOrO 000py/nOBaHUsl (KOMIBIOTEP, HOYTOYK, MPOEKTOP,
(ud1I- KapThl, SKpaH, CPEJCTBAa TEJIEKOMMYHUKAIUMU (JIOKAJIbHbIE HIKOJbHBIC
CEeTH, BBIXOJ] B UHTEPHET).

JunakTuueckoe — oOecliedeHHe  MpeNaIojiaraeT  Hajlu4he  TEKCTOB
pPa3HOYpPOBHEBBIX 3aJaHUI, TEMAaTUYECKUX TECTOB MO KAXKIOMY pa3lieNly TEMBbI,
UHCTPYKIUI I BBIOJHEHUS NMPAKTUYECKUX paboT, TaOIMLBl XUMHYECKHX
snementoB JI.M. MenneneeBa, TabiMIbl paCTBOPUMOCTH OCHOBAHUMW, KHUCIOT,
COJIeH.
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