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1. IlosicHUTEe/ILHASA 3aNIHCKA
Hanpasnennocts IIporpaMMbl €CTECTBEHHOHAYYHAS
YpoBeHb ocBoeHust [IporpaMmbl — 6a30BbIi

1.1. AxkTyanbHOCTH H 0COGEHHOCTH NPOrPAMMBI

Cucrtema oOmero oOpa3oBaHUsl HE BCErga MOXKET O0eCIeYnTh OOyYaroIIUXCs TaKUM
ypoBHeM 0Opa30BaHUs, KOTOPBIA OyIeT MOCTaTOYeH i pealn3alud HX CHOCOOHOCTEH B
BbIOpaHHOM cepe nesrenbHOocTH. [Iporpamma BHEYpPOUHOH AEATENBHOCTH «XUMHUS B OBITY»
(manee — [Iporpamma) HampaBjieHa Ha pa3BUTHE U (POPMUPOBAHHE Y OOYUAIOUIUXCS IIEJIOCTHOTO
NPEACTaBICHUsI 00 OKPY’KAIOIIMX BEIIECTBAX HA OCHOBE IMOJIyYEHHBIX XUMHUYECKHUX 3HaHUU. B
xone peanusanuu [Iporpammel, oOydaromiuecss COBEPIIEHCTBYIOT CBOM YMEHHMsS W HABBIKH B
pELIEHNH MPAKTUYECKHUX 3a/1a4, YTO CIIOCOOCTBYET PAa3BHTHIO Y HUX JIOTUYECKOTO, HHKEHEPHO-
TEXHUYECKOTO U HKOJIOTUYECKOTrO MbIlUIeHHs. Ha mpuMepe XUMUM, ydaluecs IOJy4YaroT
NPEACTAaBICHUS O  METONaX  IIO3HAHWs,  XapaKTepHbIX U1  €CTECTBEHHBIX  HAyK
(3KCTIEPUMEHTAILHOM U TEOPETHUECKOM)

IIpenycmotpennas IlporpamMmoil peanusainuss MEXKINPEOMETHBIX CBA3€H IMO3BOJIUT
00y4aroImMMCsl OCYIIECTBUTh MHTEIPALIMI0O MMEIOLINXCS TPEICTABICHUI B LIEJOCTHYIO KapTUHY
MHUpa, a TMPAKTUYECKHE 3aHITHA M TPOEKTHAs [EeSTeNbHOCTb COBEPIICHCTBOBATH YMEHHS H
HAaBBIKH, HEOOXOAMMBIE Ui TMPOBENCHMs MHCCIICIOBAHUS, COINOCTABJICHUS (DAKTOB, aHAIN32
MOJIyYEHHBIX Pe3yJIbTaTOB, pabOThI C MPHOOPAMH U PEAKTUBAMM.

Brnagenne 3HaHMSAMH O XHUMHYECKHX BELIECTBaX MOIYT OOECHeuuTh TIPaMOTHOE
OTHOILICHHE K MPUPOJE U K COOCTBEHHOMY 3/I0pOBBIO Oe3 HaHeceHus yiiepOa. [Toatomy 3HaHUe
BO3MOJKHBIX TOCIIEACTBUH BO3AEHCTBHUA pPA3JIMYHOTO poOJa XUMHUYECKHUX COCOUHEHHUH Ha
OpPTraHH3M YeJIOBeKa CTAHOBUTCS HEOOXONMMBIM HE TOJBKO JJISi Bpaued, HO W AN KaKIOTrO
YeJIOBEKa.

3HaHUS, TMOJNy4aeMble B MIKOJE IO XHUMHH, BO3MOXKHO M HEOOXOOUMO TIPaMOTHO
NPUMEHSTh W B TOBCEJHEBHOH >KM3HU. ll0o3HaBass OCHOBOIIONIATAIOLINE 3aKOHBI XUMHH,
o0yJarommecs: 3HAKOMSTCSI ¢ COCTABOM U CBOHCTBAMHU PA3IMYHBIX XUMHYECKHX BELIECTB, KaK
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIWE B YEJOBEYECKOM OpraHU3Me, TaKk H TpHU
HE3aBUCHMOM BHEIIHEM BO3AeHCTBUH. LIIKOTBHHUKH Y3HAIOT, KAK MMEHHO 3TH BEINECTBA BIHSIOT
Ha TPOLIECCHI JKU3HEAESTEIbHOCTH OPraHu3Ma M Ha CaMmy JKH3Hb YeJIOBEKa - UTO IOJIE3HO U B
KaKHX KOJIMUECTBAX, & YTO MOXKET OKa3bIBaTh OTPULIATEIBHOE BIIMSTHHE.

IIporpamma «Xumusi B OBITY» 3HAKOMHUT OOYHAIOIIMXCSI ¢ KOMIUIEKCHBIMH TIPOOJIeMaMu
U 3amadamMu, TpeOyIOIMMY CHHTe3a 3HAHUH 1o psaay npenMeToB ((pusnka, OUOIOrHs, SKOJIOTHA,
reorpadust, UCTOPHS).

DKOJIOrHYeCcKHe 3a/a4yl. aHaJu3 HW3MEHEHWH B OKpYJKaroleHd cpene W OpraHu3alus
CBOETO BJIHMSIHUS Ha CUTYALUIo, (POPMUpPOBaHIE OEPEKHOTO OTHOIIECHUS K IPUPOLIE.

duznueckue 3agaun; M3y4eHHe (PU3NYECKHX CBOMCTB BEINECTB, (PU3UYECKHE METOIbI
aHaJIN3a BEIEeCTBaA.

Hcropuueckue 3a1a4n: HCTOPHIECKIE CBEACHUS O BIMSHUM XUMHUH HA JKU3Hb YEJIOBEKA.

Bbuonorndeckne 3agaun: M3y4eHHE XUMHUIECKOTO COCTaBa OOBEKTOB JKUBOM MPHPOIBL.

Ungpopmaruka - mnouck wuHpopMammn B HHTepHeTe, co3manme u odopMIeHHE
Npe3eHTAIHH, paboTa B TEKCTOBBIX U TAOJUYHBIX PEAAKTOPAX.

Conepxxanne Ilporpammbpl 3HAKOMUT OOYHYArOLIUXCS C XapaKTEPUCTHKOW BEINECTB,
OKpY’KAIOLINX HAc B OBITY: BOAA, MOBapEHHAs COJIb, MUIIEBAst COA, C BEIIECTBAMH, M3 KOTOPBIX
cHeNaHbl MOCyAa, CIHMYKH, KapaHpnamu, Oymara, CTPOUTEIbHbIE MaTepHUasbl, aBTOMOOWIbHAS
TEXHHKA, JIEKAPCTBA U T. 1L

Takue Ttembr kak: «Boma», «IloBapenHass comp», «Cromukwy, «bymara» paror
BO3MOYKHOCTb aKTYaJIH3AlMH SKOJOIMYECKUX 3HaHWMN oOydarommxcs. llpakTudeckue 3aHATHSA
cnocoOCTBYIOT (POPMUPOBAHUIO CHEIMAIBHBIX YMEHHH M HAaBBIKOB padOThI C BeLIeCTBAMHU U
o0opynoBaHUEM.

IIpoekTHple paboOTHl, TEMaTHKa KOTOPBIX MpHBOAHWTCS B IIporpamme, mO3BOJAT
chopMupoBaTh y 00YUAIOIINXCS] YMEHHE CAMOCTOSATENBHO MPUOOpETaTh U MPUMEHSTh 3HAHMS, a
TAK)Ke Pa3BUBAIOT X TBOPUYECKUE CIIOCOOHOCTH.



AxtyanpHOCTh IIporpammel oOycioBieHa TeM, 4TO B y4eOHOM IUJIaHE MO TPEAMETY
«XuMus» OTBEIIEHO BCero 2 Jaca B Heneo B 8 m 9 kiaccax u 1 wac B 10 u 11 kjaccax, 9To maer
BO3MOYKHOCTb C()OPMHPOBATH y OOYYAIOIMUXCST TOJBKO 0a30BbIe 3HAHMSI MO MPeaAMeTy. B Toxke
BpeMst Bo3pacT 15-17 ner sBiseTcss BaXKHbIM Ui NMPOGECCHOHAIBHOIO CaMOOMpPEACTICHUS
oOyuarormmxcst. Bo3MOXXHO, YTO MPOCHYBLIMICA MHTEPEC K XUMHH MOXKET BIHUATH Ha BBIOOP
Oynyei npodeccun.

1.2. llegarornyeckas nenaecoodpasnocts Ilporpammel

[Temaroruueckas nenecoobpasHocTs IIporpamMmel 3akiIF04aeTcsi B TOM, YTO B NpOLECCe
00y4eHUsT CO3AAOTCS Y CIOBHS K (POPMUPOBAHUIO Y 00y HAFOIIIMXCSI
LIEJIOCTHOW KapTHUHBI MHUpPA, BOCHUTAHUIO JIIOJEH TBOPUECKMX U KOHCTPYKTHBHO MBICIALINX,
FOTOBBIX K PEIIEHHUI0 HECTAaHAAapTHBIX >KU3HEHHBbIX 3anad. Ha 3ansatusx no Ilporpamme
bopMupyrOTCST yMeHHsT 0€30macHOro OOpalleHHss C BEINEeCTBAMH, HCIOJB3YEMbIMU B
NOBCEIHEBHON JKM3HHM, 3aKJAAbIBAIOTCS HOPMBI 3J0pOBOro obpas3a >KM3HH. 3HAKOMCTBO
O0y4aromuxcst ¢ XMMHYECKHMMH BELIECTBAMH, W3 KOTOPBIX COCTOUT OKPY KAIOLIMHA MHUD,
MO3BOJISIET PACKPbITh Ba)KHEHINNE B3aUMOCBS3HM YeJIOBEKAa M Pa3jIMUYHBbIX BEILECTB B CpPEAE €ro
oOuTaHus.

1.3. OTiinuurenbHbie ocobenHocTH IIporpammbi.

IIporpamma uMeeT NPUKIAAHYIO HANpPaBIEHHOCTb W CIY>KUT JJi yIOBJIETBOPEHUS
UH/IMBUIYAIbHOTO MHTEpeca OOyHYaIOMMXCs K M3YYEHHIO M NMPUMEHEHUIO 3HAHUN MO XUMHU B
noBcenHeBHOW km3HU. B Ilporpamme craButcs 3amada HEOOXOAMUMOCTH OOECIEYHTH
XUMHYECKYI0 TPaMOTHOCTb B HAIIPaBJI€HUU COXPAaHEHUs 3/10pPOBbs, KaK 3aJ0ra yCHEIIHOCTH
4eJIOoBeKa B JKU3HU; AAaeTCs MOHATHE O JIEKAPCTBEHHBIX BEIECTBAaX M MEXaHU3Max WX eNHCTBUS
Ha opraHu3Mm uesnoseka. CopnepxkaHue IIporpaMmbl ompenessieTcsi ¢ y4eTOM BO3PaCTHBIX
ocobeHHOCTEl O0y4aroImuXxcst U UX MHTEPECOB B OOJNACTH IMO3HAHUS MHpPa, K caMoMy cede,
JKU3HH B 1IEJIOM, & TAK)XK€ C YUETOM IICHUXOJIOTO-NeAarornaeckux 3aKOHOMEpHOCTeH 00ydYeHus 1
(dbopMHUpOBaHHS €CTECTBEHHOHAYYHBIX 3HAHUI M BUIOB MTO3HABATEIBHON AeaTenbHOCTH. Ocoboe
BHUMAaHHE yIeNseTCs] (OPMUPOBAHUIO SKOJOTMYECKUX 3HAHUHA 00YUYarOIIMXCS.

1.4. llean u 3apa4n Hporpammbl

Hean: dopmupoBanne y oOydaromuxcs riyOOKOro M yCTOHYHMBOrO WHTEpeca K MHUPY
BEIIECTB U XUMUYECKHX IMPEBpAIlEHHH, TpuoOpeTeHne HeOOXOMUMBIX MPAKTUYECKUX YMEHUN U
HaBbIKOB MPOBEIEHUsI HKCIIEPUMEHTOB.

3agauu:

Oo0yuarmue:

- pacuMpeHHe Kpyro3opa o0y4aroImuxcs;

- TIOBBIIIEHHE MX WHTEpPeca K XUMHUU M PA3BUTHE BHYTPEHHEH MOTUBALMM yYEHUS
yepe3 (OPMHUPOBAHHME MPEACTABICHUH O COCTaBE W CBOWCTBAX XMMHYECKHX BEIIECTB HU
MaTepUaJIoB, OKPY>KAIOLINX YeJIOBEKA B TOBCEHEBHOMN JKU3HU U MEAULIMHE;

- pacummpeHue u yriryOJeHne 3HaHUH OOyYaroUINXCsl O POJIH XUMHUYECKUX 3JIEMEHTOB
U UX COEAVMHEHMH B SKU3HENEATEIbHOCTH OpraHu3Ma, O BaXKHEMIINX XUMHYECKUX
NpPEeBpAIEHHsX, JISKAIINX B OCHOBE MeTaboyin3Ma, O MPUMEHEHHH B MEIUIMHE HEKOTOPBIX
HEOPraHUYEeCKHUX U OPraHUYECKUX BELIECTB;

- pacumpeHMe | yriyOieHHe 3HaHUH OOy4YaroIuXcs MO  OBJAJEHHIO OCHOBAMH
METOAOB TO3HAHMS, XapaKTEePHbIX JUII  €CTECTBEHHBbIX HayK (HAOJIOJEeHHE, CpaBHEHHE,
JKCIIEPUMEHT, U3MEPEHUE);

- TIOATOTOBKAa OOYYarOLINXCS, OPHEHTHUPOBAHHBIX HAa XUMHYECKHH mpoduib
00y4eHMsI, K yCBOSHHIO MaTepHala MOBBIIIEHHOTO Y POBHS CJIOKHOCTH 110 XUMHH.

PassuBaromue:

- (¢opmMupoBaHHME CHELHATBHBIX YMEHUH U HaBBIKOB paboThl € XUMHUYECKHMHU
BEIIECTBAMH M MaTepHaiaMH B OBITY U HCIIOJB30BAHUS NIOJYYESHHBIX 3HAHUN Ha MPAKTHKE;

- Ppa3BUTHE TBOPYECKHX CIIOCOOHOCTEH M YMEHHUH VyYaIIUXCS CaMOCTOSITEIBHO
npuoOpeTaTs U MPUMEHSTh 3HAHUS HA MPAKTHKE.

BocnurarenbHble:



- BOCIIUTaHHUE 3KOJOTMYECKONH IPAMOTHOCTH M XMMHYECKOU KYJIbTypPbI IIPH OOpaIieHUH
C BEILIECTBAMY,

= BOCHHUTAHUC SMOUHUOHAJIbHO- HEHHOCTHOT'O OTHOILICHHA K OKPYKAOIEMY MUPY,

- OpHEHTALHs Ha BBIOOP XUMHKO-OHOIIOTHYECKOTO MPOGUIISL.
1.5. Anpecat Ilporpammel
[Iporpamma aktyanbha mist obyvarommxcst 9, 10, 11 knaccos (15-17 net). Ha ofydenue
no IlporpamMmMe NpPUHUMAIOTCS BCE JKENAIOIINME, WMEIOINHe Oa30Bble 3HAHUS 1O XMMHUU U HE
UMEIOIINE TPOTUBOIIOKA3aHUH 10 3710POBBIO.
1.6. ®opMBI U peRUM 3AHATHH.
@opMbl OPraHU3aNHH YIeGHOT0 3aHSITHA:
- JEKIHOHHO-CEMHUHAPCKOE 3aHATHE,
- TMPaKTHYECKOE 3aHATHE;
- Oecena;
- KOH(epeHIHs,
- wurpa.
®opMbl OPraHU3aluH 00PA30BATEIBHOI0 MPOLECcca - TPYIIIOBAst, HHIAUBUAY ATbHAS.
Conepxanne Ilporpammbl mpeamonaraer pa3HoOOpasHblE BHABI  JESITEIBHOCTH
oOyuarommxcst: Oecenpl, AUCKYCCHH, TPAKTUIECKHE U JJaOOPaTOpHBIE PadOThI, CAMOCTOSTEIbHBIC
NPOEKTHBIE pabOTHI C NCIIOIB30BAHNUEM PA3IMYHBIX HCTOYHUKOB HH(POpMALIUY.
I'pynnosas (becena 3BpuCTHUECKAs, 3aIIUTA IPOEKTOB, JAOOPATOPHOE 3aHITHE, JICKLIHS,
OJIUMIIHAJIA, OTKPBITOE 3aHATHE, MPAKTUIECKOE 3aHIATHE, TPE3CHTALIUS, CEMUHAP).
Huoueudyanvnas (HabmoneHne, oTpadOTKa HABBIKOB PEIICHHUS MPAKTHUECKUX 3aa4).
JlekunoHHO-ceMuHapckas popma nposeneHust yueOHbBIX 3aHITHH MMO3BOJISIET PACLINPHUTH
U yrayOuTh 3HAHHS O XHUMHYECKHUX BELIECTBAX, NPUMEHSIEMBIX B OBITY, CTPOUTEIBLCTBE,
menuuuHe W T.A4. CeMHHapbl CNOCOOCTBYIOT TOBBIIIEHUIO YPOBHS CaMOCTOSATENBHOCTU
o0y4aromuxcsi B YCBOSHHM MarepHaja U mnpu padoTe C IOMOJHUTEIbHBIMH HMCTOYHHKAMH
uHpopmauuu. [IpakTudeckne 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHHUIO CIIELUANBHBIX YMEHUH U
HaBBIKOB PadOThI C XUMHUYECKUMH BellecTBaMu U o0opynoBanneM. Co3naHue MPOEKTHBIX padoT
0 OTAENbHBIM TeMaM lIporpaMMbl MO3BOJSIFOT  Pa3BUTh TBOPYECKHE CIOCOOHOCTH,
chopmMupoBaTh y 00yUArOIIUXCSI YMEHUSI CAMOCTOSITENIbHO MPUOOPETaTh 3HAHMSI.
Wnterpauus: mnporpamma yrayOnser 3HaHHA 10 OWOJNOTHH, XHMHH, 3KOJOTHH,
MEIHULIMHBL, TICUXOJIOTHH. UTOroM yCBOEHHS IIPOTPaMMBI SIBJISIETCS 3aIUTA IIPOEKTA.
Pexum 3anaTHH: 2 pa3a B HENENO MO 2 4aca.
1.7. Cpok peanmnszauuu [Iporpammeol.
Cpok peammzauuu nporpammbl - 1 rox. OOmee KOJIHYECTBO Y4eOHBIX 4YaCOB,
3alJIaHUPOBAHHBIX HA BeCh Mepuoj 00y4eHusi: 68 4acos.
1.8.1lnanupyembie  pe3yibtatbl ocBoeHuss IIporpammbl.  OOpa3oBaTte/ibHbBIE
pe3yJabTaThI:
ITocne 3aBepmenus: o0yueHus no [Iporpamme oOydaromuecs: OyayT 3HATH:

- COCTaB, CBOHCTBa, O0JACTU MpUMEHEHUs] Hauboyee PacCHpPOCTPAHEHHBIX BELIECTB U
MaTepuaioB U YMETb MPHUMEHSATb HMX [0 HA3HAYEHUIO, CcOOMIomas mpaBmja Oe30MmacHOro
oOpaleHus: ¢ HUMH,

= POJb XUMHUYCCKUX 3JICMCHTOB U UX COGI[I/IHGHI/Iﬁ B XKU3HEACATCIIbHOCTH OpraHU3Ma,

-  BaKHEWIINE XUMHYECKHE MPEeBPALICHNUS, JIeJKAIe B OCHOBE METa0OIM3Ma,;

= HEKOTOPBIC HEOPTaHUYCCKUEC U OPTraHUYICCKHUE BEIICCTBA, IPUMCHACMbBIC B MCAUIUHE.

ITocne 3aBepuienns oOyuerus no [Iporpamme oOyuarommecs: OyyT ymeThb:

- COCTaBJISITh CXEMbl OCHOBHBIX KPyTOBOPOTOB OHMOT€HHBIX 3JIEMEHTOB B NPUPOZE,
O00OCHOBBIBATh POJIb KaXKIOTO B COXPAHEHUH MPUPOMHOIO PABHOBECHS, aHAIM3HPOBATH
NPUYUHBI U IOCTIEACTBUA €0 HAPYy HICHUA,

- TPOBOJUTH XUMHUYECKUH SKCIEPUMEHT M0 OOHAPYKEHHIO KAaTHOHOB M aHHOHOB B
pacTBopax;



-co0MIONaThL

npaBuiia

0e30macHOCTH  TIpU

BEIIECTBAMH U CPENICTBAMU OBITOBOM XVMHUH,
-COCTaBJIATh OTYET O MPOAECIAHHOM 3KCIIEPUMEHTE,
-IIPUMEHSTh BELIECTBA MO HA3HAYCHUIO,
-pelaTh 3a1a4M pa3IndHON CTENEeHU CIOKHOCTH: KaK TUIIOBbIE, TAK U KOMILIEKCHBIE,

-pa3BUBaTh COOCTBEHHYIO WHUIMATHBY W MO3HABATEIHLHYIO AKTUBHOCTH MPU PEIICHUU
Pa3IMYHBIX BOMPOCOB U MPOOJIEM B XHUMHH.

Jnsi  MOHMTOpUHIa
IIporpamme «Xumust B OBITY» HCTIONB3YIOTCS CIEAYIOLINE BUABI KOHTPOJISA:

Pe3yIbTaTUBHOCTHU

obpatneHun

00pa3oBaTeNIbHOTO

JICKaPCTBECHHBIMU

npouoecca 1o

* IpeIBAPUTENbHBIA KOHTPOJIb (MPOBEPKA 3HAHUN yUAIIHMXCSl HA HAYAJIbHOM 3Tare
ocoeHus [IporpaMmbl) — BXOJHOE TECTUPOBAHHE,
* TEKyIIUH KOHTPOJIb (B TEYEHHE BCEro Cpoka peanuzaunu [IporpamMmer),

* UTOTOBBII KOHTPOJb (3aKIIOUNTENbHAS TPOBEPKA 3HAHUH, YMEHHH, HABBIKOB IO
utoram peanmsanuu Ilporpammer).

2. Coaep:xanne Ilporpammel

2.1. Y4eOHblii (TeMaTH4eCKHii) MJIaH
Ne | Haspanue pa3aena KosauuecTBo uacos ®dopma aTtrecTanuu/
Bcero | Teopus NMPAKTHKA KOHTPOJIs
Broanele 3ansTus. 6 4 2
1 Hctopus 4 2 2 BxonHoe
B3aMMOOTHOLIEHHH TECTUPOBaHUE
4eJIOBEKa U IPUPOJIBI
2 CBolicTBa BelleCTB 4 2 2 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKON
pabote
3 ITouemy 51 Kak | 4 2 2 TECTHpPOBaHHe/ OTYET
MIPOTEKAIOT o MPaKTUYECKON
XUMHYECKHE PEaKIIU pabore
4 Bona 4 2 2 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKON
pabote
5 Uuctele Bemectsa u | 4 2 2 TECTHpPOBaHHe/ OTYET
CMeCM B  JKM3HHU o MPaKTUYECKON
YeJIOBEKA pabore
IloBapennas conp u | 4 2 2 TECTHpPOBaHHe/ OTYET
6 caxap o MPaKTUYECKON
pabote
7 XuMusl NUIIH 4 2 2 TeCTUpOBaHUE/ OTUET
o MPAKTUYECKON
pabote
8 Cnnuku 4 2 2 TeCTUpOBaHUE/ OTUET
o MPAKTUYECKON
pabote
9 bymara 4 2 2 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKOU




pabote
10 | Xumus u|3 2 1 TeCTUpOBaHUE/ OTUET
CTPOUTEIILCTBO o MPaKTUYECKON
pabote
11 | Xumus u MeauLmHa 3 1 2 TeCTUpOBaHUE/ OTUET
o MPAKTUYECKON
pabote
12 | Xumusa u TpaHcopt | 3 2 1 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKON
pabote
13 | Xumuss u yucrora B | 3 1 2 TeCTUpOBaHUE/ OTUET
I0Me o MPaKTUYECKON
pabote
14 | Xumus u|3 1 2 TeCTUpOBaHUE/ OTUET
KOCMETHYECKHE o MPaKTUYECKON
cpeacTaa pabore
15 | Xumus u maHera | 4 2 2 TeCTUpOBaHUE/ OTUET
3emirst o MPAKTUYECKON
pabote
16 | Hayuno- 7 2 5 3amura npoeKTa
HCCJIeNOBaTENbCKas
MIPOEKTHAs
JESITEJIbHOCTh
68 33 35

2.2. Conepxkanue Ilporpammbi

Beenenne

Obmue npaBuiaa paboThl B xumudeckon jaboparopun. TexHuka 0€30MacHOCTH TPH
pabore B xumuueckoi naboparopun. Oxa3zaHne NepBOil MOMOIIU MPH HECUACTHBIX CIyYasX.
[IpaBuna paboThl € KHCIOTaMH, INEIOYaMH, JIETYYUMH BemnecTBaMHu. HarpeBarenbHbie
npubopsl U npaBuia paboThl ¢ HUIMU. XUMHYECKas Mocyaa odmero HasHaueHus. MbITbe U
CyIlIKa XUMUYECKON MOCY Abl.

Ponp xumum B JKM3HM YeJNOBeKa W pa3BUTHU dYenoseuecTBa. O030p BaKHEHUIIMX
KJIACCOB COEUHEHHI, HCIOJb3yEMbIX 4YEJIOBEKOM. XHMHUS -TBOpPEHHE MPUPOABI U PYK
yejloBeKka. XUMHUsS BOKPYT Hac. XUMHUECKHEe BELeCTBAa B [IOBCEJHEBHOM JKU3HU YeJIOBEKA.

IHpaxmuka:

Ipuemsr 0Opawgenus ¢ HazpesamenvHuvIMU NPUOOPAMU (CRUPMOBKA, NIUMKA, BOOSHAS
Oans) u xumuyeckoi nocyooil obuge20 HA3HAYe HUsL.

Cocmaenenue mabnuy, ompajicayux KiAcCUQUKAYUIo 6eujecms, U3L0MmoeGieHue
SMUKEMOK HEOPSAHUYECKUX BEUeCms, COCMABIeHUe CNUCKA PeaKmu606, HeCOBMeCHmUMbIX
OJ151 XpAHEe HUsL.

Tema 1. HMcropust B3aMMOOTHOIIEHHUH Y€JI0BEKA U MIPUPOALI

Uctounnkun sHeprun (ucueprnaeMble U HEUCUEPIaeMble). « DKOJOTHUYECKHH PIOK3aK).
Heobxoanmocts OepeXHOro OTHOLIEHHS K OKpYysKaromiel cpene. Uenosek 1 mpupona B AaJIEKOM
MPOLIJIOM: MPUCBAUBAKOLIEe XO35HCTBO. JlpeBHue mroau. BausHue npupoaHbBIX yCJIOBUH Ha
paccesieHue U 3aHITHsI JPEBHUX JIIOJIEH.

OCHOBHBIE 3aHITHS JPEBHUX JIOIEH: coOumpaTenbcTBO W oxota. llpucBauBaroinee
x03s1iicTBO. JIOKaNbHBINA XapakTep BIMSHUS ACSITEIBHOCTH APEBHUX coOMparenell U OXOTHUKOB
Ha IPUpPOAY.

Ilepexon denoBeka K TmpousBoAsiuieMy Xxo3sucTBy. [IpousBogmsiuee XO3sHCTBO.
BosHukHOBeHHe 3emienenuss U CKOTOBOACTBa. BosgeiicTBue Ha NpUpPOAy JPEBHUX
3emiieienblieB U ckoTtoBonoB. CruxuiiHoe mnpupononosnb3oBanue. OmycrteiHnBanue. [ udensb
OUBWJIN3ALUHN.




Ot xonecHuubl 10 camonera. M3MeHeHne XapakTepa NPUPOIONOIb30BaHUS B Mpoliecce
Pa3BHUTHS YEJIOBEYECKOTO 00IIeCTBa

Yenosek u mpupona B HactosweM. [IpsMoe U KOCBEHHOE BO3AEHCTBUE XO35IHCTBEHHON
NesATeNbHOCTH 4enoBeka Ha mnpupoay. Murtpomykuus. Hewucuepmaemble u ucuepraemble
UCTOYHUKHU SHeprun. MCTOUHNKY 3HEepruu (1McueprnaeMble U HEUCUEpraeMble). « JKOJOTHIECKH
prok3ak». HeobxonnuMocTh

OepeKHOro OTHOLIEHMs K OKpPYJKaKoLIeH cpexe. ANbTEPHATUBHbIE NCTOUYHHUKH YHEPTHH.
IIpunuBHbBIE 3/1€KTPOCTAHLIMN. DHeprus BeTpa. I 'eorepmanbHast sHeprus. buosHepreruka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsnoii Osueamenns.

Cmpoum «po3y 6empoe» c6oeil MeCmuocmu.

IIpespaiyenue paznvix 610086 suepeuu Opye 6 opyea.

Haepesaem HO-pa3HOMY (nepeoaua menioeoi aHepeul U3JIyYeHUEM,
mMen1onpOBOOHOCMbIO, KOHGEKYUETL).

Tema 2. CoiicTBa BEILECTB.

Xumuueckue u (pU3NIecKne CBOWCTBA BewecTB. YucTele BemecTsa U cMecH. OCHOBHbBIE
NpUEMBbl C TBEPABIMH, XHIKUMH W ra3oo0pasHbIMH BemiecTBamu. JlabopaTtopHble crocoObI
MOJIlyueHHs HeopraHuueckux BemiecTB. Ilpouecc pacTtBopeHust BeliecTB. PacTBopel U uX
MIPUTOTOBJIEHUE.

Ilpakmuueckue 3a0anus

Lonyuenue yenexucio2o 2asa, KUCI0pooa 6 1abopamopui.

THonyuenue cynspama meou uz meou , cepebpa uz Humpama cepeopa u m.o

Tema 3. [louemMy 1 Kak MPOTEKAIOT XUMUYECKUE PEAKLIUH.

MHuoroobpa3ue 1 3aKOHOMEPHOCTH MPOTEKAHUST XUMHUYECKuX peakunid. Knaccuduxaums
XUMHUYECKUX peakUuid. 3aKOHOMEPHOCTH TMpPOTEKaHUs XUMHUUYECKUX peakuuil. BreurHue
MPU3HAKU TPOTEKaHUs] XMMHMUYECKMX peakuui. XUMUYeCKHe YypaBHEHHUs. 3aKOH COXpaHEHUs
Macchl BelecTBa. XUMHUYECKHE PEaKLIMU B )KMBBIX OPraHHU3Max.

Ilpakmuueckue 3a0anus

Cocmasnenue ypasnenuii peaxyuil no yenouxe npeepaujeHi.

Onvimer  «3mest u3  caxapnoil nyopuly, «B3aumooeiicmeue Memainos ¢ COJAHON
KUCTIOMOIly, «3Mest U3 2IIOKOHAMA KAAbYUS»

IIposeodenue kauecmeennvix peaxyuil.

Tema 4. Bona.

Bona B macmtabe manetel. Kpyrosopot Boasl. Ilpupoanas Bona u e€ mpecHoO BOABI HA
wiaHere. IlpecHas Boma W ee 3amacel. DJKOJOTHUECKHe MpoOyieMbl 4UCTOH BOabl. Boma B
opranusMe uenoBeka. Boma B menuumHe u papmakosoruu. AHOManuu (PU3UUECKUX CBOMCTB.
PactBopsitomast criocodHocTsh BobL. [IpodaeMbl MUTHEBOH BOIBL

IIpakTuka:

AHanu3z 6001 U3 NPUPOOHBIX UCHOYHUKOB.

Pacmeopsiowee oeiicmesue 600v1.

Ouucmra 600vi.

Onpeoenenue Jcecmrocmu 60061 U €€ yCmpanenue.

Mnoeo nu 600wt 6 o6owax u ppyxkmax?

Tema S. Hucrtele BeIEeCTBa U CMECH B JKU3HU YEJIOBEKA

Uucrteie Bemectsa JuctmwummposanHas Bona, Kuciaopon. Cepedpo, Bomnopon, Ceunen u
np. Uctunnsle pactBopsl. Cmecu Mopckas Boga. I'panut. Ctans. PacTBop xsopuaa HaTpust As
unbekiui. UyryH. Boszmyx. bazaner. Crexso. DOMynbcus «Macio B Boae». PasHOBUIHOCTHU
cMmeceil, 00JacTH WX HCHOJb30BAHUS B IOBCEJHEBHOH JKM3HM 4eJoBeKa. [ OMOreHHble WU
rereporenHele cMecu. Cmecu B ¢apmakonoruu. IIpumMepsl KUAKUX, TBEPABIX U Ta3000pa3HBIX
cMeceit. OmMHOPOHBIE U HEOMHOPOAHBIE cMecH B ObiTy. CBolicTBa cMeceil. Pasnenenue cmeceii.

Brinenenne BemecTs W3 HEOJHOPOAHOH cMecH, OOpa3OBaHHOW PACTBOPHMBIMH H
HEpacTBOPUMBIMHU B Bojie BeulecTBamMu. OTcTranBaHue: BoineneHue BellecTB U3 HEOIHOPOAHOMN
cMecH, 0Opa3OBaHHON HEPACTBOPUMBIMH B BOJE BEIIECTBAMHU C PA3JIMYHON IJIOTHOCTHIO. B



IENMUTENbHOH BOpPOHKE. JMCTWLISLMSA, BBIIAPUBAHUE, LEHTPU(PYTHPOBaHHUE, Xpomarorpadus,
KPUCTAJUTU3ALMsI U BO3TOHKA. [leperoHka nim AUCTHIUISIIUS - CIOco0 pasnesieHus,, OCHOBAHHBIN
HA Pa3JIMYUH B TEMIIEPATYPaxX KUIIEHUS IPyT B APYre KOMIIOHEHTOB.

IIpuem pasnmeneHus: ONHOPONHBIX CMeCEeH IyTeM HCIAapeHHs JETYYHX >JKUIKOCTEH ¢
MOCNENyIed KOHAeHcauuen ux mnapos. Ilpumep: mnonydyeHue MUCTWIIMPOBAHHOW BOMBL
Pemenue 3a1a4 Ha HAXOXKIEHNUE MAacCOBOM U OOBbEMHOI JOJIM KOMIIOHEHTA CMECH.

IHpaxmuxka

Hzeomoenenue npocmeiimux  uismpos  u3  noopyunsix cpeocmse. Pazoenenue
HEOOHOPOOHbBIX CMeCell.

Ouucmra MeOHo020 Kynopoca om Hepacmeopumsix i pacmeopumsix HpumMecel.

Tema 6. IloBapeHHas conb U caxap

Ponb noBapeHHOI conu B 0OMEHe BELIeCTB YeJoBeKa U *KUBOTHBIX. CoeBoii OanaHC B
opraHusMme 4enoseka. IIpuMeHeHne Xjopua HaTpusl B XO3SIMCTBEHHOW NEATEIBHOCTU
gyenoseka. Korma conp - sia. 3noynorpebnenue conbro. Mcrnonb3oBaHue Xjopuaa HATPUS B
XUMHUYECKOH TMPOMBILIUIEHHOCTH. M CMoNnp30BaHME XJIOPUAA HATPUS B IHINE, MENUIIUHE.
IIpousBoacTBo moBapeHHoW conm. Caxap u ero cpoiicta. [lone3Hple W BpeAHbIE YePTHI
caxapa. HeoOpuHOE MprMeHeHHE caxapa.

IHpaxkmuka.

Ceoticmea pacmeopos noeapennoii conu

Lopum nu caxap?

Tpubonomunecyenyus

Tema 7. Xumus numu

U3 dero cocrour numa. XUMHUYECKHUH COCTaB MNpoAyKTOB nuTtaHus. (OCHOBHBIE
KOMITIOHEHTBI THIIM. JKUPBL, OENKH, YTIJEBOABI, BHTAMHHBI, COJNH. XHUMHS HPOIYKTOB
PACTUTENILHOTO W JKUBOTHOTO MPOUCXOKAeHHWs. Dusmonoruss numeBapeHus. I[IpomayKTel
OBICTPOTO MPUTOTOBIEHUS U OCOOEHHOCTH MX NPOM3BOACTBA. lIpomecchl, MPOUCXOASIIUE MPH
BapKe, TYIIEHUH M >KapeHuH numu. Kak chenmath €1y HE TOJbKO BKYCHOM, HO M TOJIE3HON?
JloGaBKu B MPOAYKThI MUTAHMUS.

XUMHUUECKHE pPeaKUUd BHYTPH Hac. XHUMHUYECKHE IPOLECCHl, MPOHCXOISAIINE TpPU
XpaHEHUH U NepepaboTKe CeNbCKOX03HCTBEHHOTO ChIpbsi. KOHCEPBAaHTHI 1 aHTHOKUCIIUTENH, HX
poOJb.

Criocobbl XUMUYECKOTO aHAIM3a COCTaBa BEINECTB B Mpoxnykrax nuranus. Comeprkanue
BUTAMHHOB 1 MUHEPAJIbHBIX BEIECTB B IMUIIEBBIX MPOIYKTAX.

IHpaxmuxka

Onpeoenenue kavecmsa meoa. lIposepka meoa na Hanuyue KPAXMana, Meid, Caxaposbol.

Onpeoenenue sumamunos A, C, E 6 pacmumensrnom macre.

Onpeoenenite HUMPAMOG 6 NPOOYKMCLX.

AHanuz npoxaaoumensHsIX HANUMKOS.

Onpeoenenue kogheuna 6 HANUMKAX

Onpeoenenite coOEPACAHUA HCUPOB 8 CEMENAX PACENUIL.

Kauecmesennvie peaxyuu na npucymcemeie y2ne600ose.

Xumuyeckue onvimet ¢ JHCEBAMENbHOT PE3UHKOIL.

Onpedenenue cooepoicaniust NOBAPEHHOI COMU 8 NPOOYKMAX NUMAHUA (MACNO, Cbipb,
CONEéHbBIE MBOPONCHBIE U0EUS).

Tema 8. Crinuxu

IMupodoper. Mcropusi m3obperenuss cnmuek. Crnmuku [lancens n Yokepa. Cnuuku
Copua. Crnmuku Hpunu. IlleBenckme crnmuku Jlyrncrpema. Kpacueiii u Oenbrii  docdop.
OKHCIUTENIBHO - BOCCTAHOBUTENIbHBIE IPOLECCH], MPOTEKAIIHE NPU 3aKUTAHUU CITHYKH.
OCHOBHbBIE BHIIbI COBPEMEHHBIX crideK. JlepeBsiHHbIE(M3rOTOBIEHHBIE U3 MATKUX TIOPOA IepeBa
- OCHHBI, JIMIIbI, TOMOJS, AMEPUKAHCKOH Oenol COCHBI M T. I.), KapTOHHBIE U BOCKOBBIC
(mapad)MHOBBIE - M3TOTOBJIEHHBIC M3 XJIOMYATOOYMasKHOTO KIyTa, MPOIMUTAHHOTO Mapadh)MHOM).
ITo MeTony 3a’kUraHus - TEPOUHBIE (3aKUTAOIIHUECS TIPH TPEHUH O CIIEHAIbHY 0 TOBEPXHOCTB -
TEPKY ) 1 OecTépOoUHbIe (3AKUTAFOIIUECS TPH TPEHUH O JIFOOYIO MMOBEPXHOCTD).



Cmuueunoe npounssoactso B Poccun. CTpoeHue, COCTaB U U3rOTOBIIEHHE CITMYEK.

CrermanpHble cimyuki. [IITOpMOBBIE (OXOTHHYBH) - TOPSIIIUE HA BETPY, B CBIPOCTH U MO
noxnéM. TepMudeckne - pa3BHBAOIINE NTPU rOpeHNH Ooiee BBICOKYIO TEMIIEPATypy M AAIOIIUE
IIPU CTOpPaHHUH TOJIOBKH OoJiblee KOJH4YecTBO Teruta. CUrHaNbHBIC - AAMOLIUE MPHU TOPEHHUH
BeTHOe Tutamsi. PoTtorpaduyueckre - AAOINE MTHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIONB3YeEMYIO
npu (QororpapupoBannn. CurapHble - CIOHYKH YBEJIWYEHHOrO pasMepa st Oojee
NPOIOJDKUTENIBPHOTO TOPEHUsSI TIPH PACKypPUBAHUM cUrapbl. TpyOodHBIE- CIIMYKU YBEINYEHHOTO
pasmepa st Oojiee MPOAOIDKUTENBHOTO TOPEHHs MPH PACKypPUBAHWUU KYpPHUTEIBHOH TPyOKH.
KamuHHBIEC - OY€Hb UIMHHBIC CITUYKH, YTOOBI 32KMraTh KAMHUHBL 1 a30Bble - MEHbINEH JJIMHBI,
4eM KaMHHHBIE, 4YTOOBI 3a)XHraThb Tra3oBble TroOpenkd. JlekopaTuBHbIe (TIOAApPOYHBIE,
KOJUICKIINOHHBIE) - OTPaHHYEHHBbIE BBIMMYCKH KOPOOKOB (MHOrna HaOoOpaMu, YIIOKEHHBIMH B
NEKOPATUBHYIO KOPOOKY).

IHpaxmuxka

H3yyenue ceolicme paznuynvix 61006 chuyek (O6uimo6bIx, OXOMHUYLUX, MEPMUYECKUX,
CUCHANBHBIX, KAMUHHBIX, (homozpaghuyeckux).

Tema 9. bymara

Ot nepraMeHTa M UIENKOBBIX KHUI 10 Hawmmx pAHed. llenmonosa. Cessyromue:
KaOJINH, KapOOHAT KaJbIHs, MUTMEHTHI. XJIOM4aToOyMakHble TKaHHW. Buabl Oymarun u ux
NpaKkTUYeCKOe UCTob3oBanue. TexHonorus npoussoacTea Oymarn. CTpykrypa Oymaru nog
MHUKPOCKOTIOM BO (hJTyOPECLIEHTHOM CBEUEHHH.

[Tonydabpukatbl nias MPOW3BOACTBA OyMaru: OpeBEeCHAash Macca MIH LEJUTIJI03a,
LEJUTIOJIO3a OJHOJIETHUX PACTEHUH (COJOMBI, TPOCTHHLI, KOHOIUTM, pHCa M APYTHUX),
MOJIy LIEJUTE0JI03a;, MAaKyJIaTypa, TPAIWYHAs TOJyMacca, Ul CIeLUANbHBIX BUIOB OyMmaru:
acOecT, epCcTh U APYTHe TEKCTHIIbHBIE BOJOKHA.

IIpoussopcTBo Oymaru: mpUTOTOBJIEHHE OyMaskHOW Macchl (Pa3MoNl U CMELICHHE
KOMIIOHEHTOB, TMpPOKJIECHKA, HAIONHEHHEe M OKpacka OyMa)KHOH Maccel), BbIpabOTKa
OyMakHOH Maccel Ha OymaronesnaTenbHOH MammHe (pas0aBieHue BOAOW W OYUCTKA MAaCChI
OT 3arps3HEHHH, OTJHB, MPECCOBAHME M CyIIKa, a TaKXe IEepPBUYHAS OT/ENKA);
OKOHYaTeJbHAs OTAEINKA (KaJaHAUPOBaHHE, Pe3Ka); COPTHPOBKA U YIIAKOBKA.

IHpaxkmuka.

H3yyenue ceolicme pasnuunsix 6006 bymaci.

Honyuenue 6ymaeu.

Tema 10. XuMust u CTPOUTENBCTBO

CrpoutensHbie pactBopel. U3Bects. Men. Ilecok. beron. Llement. Uctopust crekna.
Kuprmmun. ®apdop wu ¢asHc. [IpeBecuHa - YHHKAJIbHBIA CTPOUTENBHBIA MaTepHal.
Jlakokpacounbsle MaTepuasbl. CBOHCTBa ONMU(BI, MACIAHBIX KPACOK, SMajiel, pacTBOPUTENEH.
ITonsiTne 006 >KONMOrMYECKH YUCTBIX Marepuaiiax. Kepammdeckas neHa. 3umapur. Kampimur.
Conomur. I'pyTo0noku. CUIMKaThl METAJIIOB U BSUKYIIME MaTepuaibl. Kopposus CTpOUTENbHBIX
MaTepuainos. [lonumepsl B CTpOUTENLCTBE.

XHUMHUYECKHE CBONCTBA CTPOUTENBHBIX MaTEPUATIOB

XHUMH4ecKass CTOMKOCTb - 3TO CBOHCTBO IMOKa3bIBAET, HACKOJIBKO MaTepuaj yCTOWYUB K
BO3JIEMCTBUIO OPYTUX BELIECTB. KUCIIOT, EJI04Yel, COJIEH U ra3oB.

Koppo3nonHast yCTOMYMBOCTD - CBOWCTBO MaTepuaja MNPOTUBOCTOATH BO3ICHCTBUSIM
OKpy’Karoliel cpenpl. Yaine Bcero 3To OTHOCUTCA K CIIOCOOHOCTH HE MPOIYCKATh BIIATY.

PacTBOpUMOCTB - CBOIMCTBO, MPH KOTOPOM MaTepHall UMEET CIOCOOHOCTh PACTBOPSITHCA B
Pa3IMUHBIX KUIKOCTSX.

Anresusi - CBOWCTBO, KOTOPOE XapaKTEpU3yeT CIOCOOHOCTb COENUHSTBCS C IPYTHMHU
MaTepuagaMu U MOBEPXHOCTSAMU.

Kpucrannuzauus - xapakTepucTuka, pu KOTOPOH MaTepual MOXKET B COCTOSHUU Iapa,
pacTBopa WK pacruiaBa 00pa3oBbBIBATH KPUCTAILIBL.

Bune! 3arps3HeHuil (mbuieBble, pagralMOHHbIC, OMOJIOTHYECKHE, IIYMOBBIE), 3HAYCHHE
JKUBBIX OPraHU3MOB B IOMax U KBapTHpax.

IHpaxmuxka



Onpeoenenite OMHOCUMENLHOU 3ANBINIEHHOCHIU 8030YXA 8 HOMEWeHUU.

Pewenue 3a0au c sxonoauveckum cooepoicanuen.

Tema 11. XumMus u MeguIiHa

Ilepevie wacu xumuu ¢ meduyune. IlomsaTue o QPapMakKOIOTUH, HATPOXUMHH,
xumuorepanuu. Ilapanensc - OCHOBOMOJMOXKHUK MeauuuHCkONW xumuu. Knasmpuint I'anen -
dapmakosor. I1. Dpaux - OCHOBONOJOXKHUK XuMHOTepanun. IIpodeccnn: XUMHUK, OMOXUMUK,
¢dapmanesT, nabopanT. JlekapcTBeHHBIE BelecTBa. Kiaccupukanum IeKapCTBEHHBIX BEIECTB:
bapmakonorndeckas, xummdeckasi. CrIpb€ IUIA MONYyYEHUS HEOPraHMYECKUX, OPTaHUYECKHX
JEKapCTBEHHBIX BelecTB. POPMBbI JIEKAPCTBEHHBIX IPENapaToB. TaONETKH, Apake, CBEYH,
5MYJIbCHUU, CYyCIIEH3UH, HACTOHKH U Ap.

IHpaxmuxka

Osnakomnenue ¢ hopmamu 1eKApCmMEeeHHbIX NPEnapamoe.

3HAKOMCMBO ¢ 00pazyamu 1eKAPCMEEeHHBIX CPEOCmE U ONbINbI C HUMU.

DKCKypCus 6 MeOnyHKm.

Cambie npocmple u3z 1ekapcme

Ilepmanranar kamus. Hcropust oTkpbiTusi. Dusuueckue cpoicTBa. OKUCIUTENbHBIC
cBoiicTBa. IlpuMeHeHHe pacTBOPOB MepMaHraHata Kajiws B ObiTy, B MemunuHe. llpaBuia
XpaHeHus. Meppl NepBOM MNOMOIIM MPU OTPABJIEHHHM KOHLIEHTPUPOBAHHBIM pPacTBOPOM
nepmaHranata kanusa. Ilepoxcun Bomopona, ucropust OoTkpbiTus. Ileprunpons. dusnueckue,
XUMHUYECKHe  CBOMCTBAa. IIpuMeHeHme B MeguuuHE.  KPOBOOCTaHABIWBAKOIIEE U
nesuHpuImpyromee cpenctso. Moa: UCTOpPHs OTKPBITHS, CTPOCHUE, PU3HIECKIEe U XUMHYECKUE
CBONCTBA, IPUMEHEHHE.

Bopnast xuciora, OOpHBII CHUPT, aHTUCENTHYECKAs] AKTHUBHOCTb. DHU3MOJOTUYECKUI
pacTBop.

Jlsimue. Hamateipubiii cupt. [ekcarnapar xiopupa xaneius. ['enraruapar cyibdara
LUHKA.

AKTUBUPOBaHHBIN yroJb.

IHpaxmuxka
LIpueomosnenue pacmeopa xa0puoa kanvyus ¢ 3A0AHHOU MACCOBOT OONE.
«Kuokuit  xameneony. Paznoocenue nepoxcuoa e6ooopooa. H202 - oxuciumens,

soccmanosumens. Pacmeopenue uooa 6 eoode, 6 cnupme. Pacnosnasanue 100U0086.
Obecyeseuusanie pacmeopa nePManeanama Kaaus AKmueUPOSAHHbIM YeleM.

Aoosumbie seutecmea

Anel. Knaccudukanms SOOBUTBIX BELIECTB. YTapHBI ra3: NPU3HAKA OTPABJICHUSL.
Oxa3zanne nepoii momoinu. Ptyte. TokcuunocTs mapoB prytu. Cosu pTyTH: KOJIOMENb, CyJIeMa,
npuMeHeHue B MenuunHe. Meibsk. Ceunen. CoenuHeHust xpoma. TOKCUYHOCTh OpraHU4eCKUX
pactBoputeneii. [IpaBuna xpaHeHus: simoB B ObITy. Mepbl MEepBOIl MOMOIIM MPHU OTPABJICHHUH.
XuMHUs 1 MEAULIUHA.

Buozennwvie 31emenmot u ux coeounenus

OOmuii 0030p OHOJOTrMYECKOW PO 3JIEMEHTOB-OPTaHOTeHOB Yriepoa. Bomopon.
Kucnopon. Azor. Cepa. @ocdop.

buonorudeckass pojab HEKOTOPBIX HEMETAJIOB, HE OTHOCAIIMXCSA K opraHoreHam DTop.
Xnop. Bpom. Hon. Kpemuuii. Cenen.

buonoruvecku Ba)kHble HeOpraHudeckue coeinHeHus HemetamnoB. Kucimopon. O3o0H.
Bona. Munepanbnble Boabl. Ilepokcun Bomopoma. ®epMeHTATHUBHbBIE CpPEACTBA 3aLUUTHI
opranusMa. Cepoopopoa. Ammuak. L{ukia moueBnHOOOpa3oBanusi. MOHOOKCH] a30Ta.

Hutpatel, Hutputsl. Yrnekucinsiii ra3. Monookcua yriepona. bydepHeie cucremsr
opranusMa. I'mapokapbonarnass Oydepnas cuctema. PocdarHas OydepHast cucrema.
Mexannsm OydepHoro nedcTBus cHCTEMBl. B3anMOCBsI3b KPyTrOBOPOTOB OHMOTEHHBIX
3JIEMEHTOB.

Buoneopzanuueckan xumun u meOuyuna

Heoprannyeckyto OHOXMMHIO MOXKHO pPacCMaTpHBaTh KakK MPUIIOKEHHE IPHHLIUIIOB
KOOPAMHAIIMOHHONH XMMHUU METAJJIOB K OHojorndeckuMm mnpodiemaM. Merajuibl B OpraHU3Me



YesioBeKa

buosornyeckast pojib « METAJIOB JKU3HI»

O06muii 0630p ponu s-metaioB. Harpuii. Kanuii. Marawmii. Kaneuwii. JlaHHBIE MeTaTBI
paccMaTpHUBarOTCS COTJIACHO TUIAHA:

1. CopnepxaHue B 3eMHOH Kope. BaxxHeillne npupoiHble COeINHEHUs].
2. Conepxanue 1 GOPMbI CyIIECTBOBAaHHUs B JKMBBIX OpPraHM3Max. BHoJOrHueckas
POJIb.
3. [IpumeneHnne MeTaia U €ro COeIUHEHUH B MEAULIUHE.
4. TokcHYHOCTD MeTaJUIa U €r0 COSAMHEHUIA. )

OO6mmuii o630p pomu d-merammos. XKemezo. Mapranen. KobGaner. Menb. LuHk.
MonuOneH. JlaHHbIE METAJTBI PACCMATPUBAIOTCS COTJIACHO TJIAHA!

1 Copnepsxanue B 3eMHOIi KOpE.
2 BakHellIne MPUPOIHBIE COSTUHEHMYSI.
3 Conepranue u GOpMBbI CyLIECTBOBAHKS B KUBbIX OPraHU3Max. buonoruueckas poJb.

4 TIpumeHeHHWE METaNa M €r0 COEMHEHUH B MEIULIMHE.

Du3nonoruyeckas u NaTojloruyeckas pojib HEKOTOPBIX AJI€MEHTOB B

opranusMe. s-2neMeHTsl. d-2aemenTrl. KoMmmiekcHble (KOOpAUHALMOHHBIE) COSTUHEHUS
Pa3IUYHBIX JIEMEHTOB B OpraHU3Me. DJIEMEHTHI, OOJNEe3HH, JeKapcTBa. BHOIOrnyecKn akTHBHbIE
MOJIEKY JIBL.

Boma. AwmuHOKMCIOTBL AckopOWHOBass kucjiora. OpTOMONEKyJsIpHAS MEIUIMHA.
buonoruveckun axTuBHbIE onuromepbl buonoruueckas posib HEKOTOPBIX METAIOB, He
OTHOCALINXCSA K «MeTayutaM xm3an». Amomunuii. Cepedpo. bapuii. Pryts. CBuner.

IHpaxkmuka.

Temamuueckas GUKMOPUHA « XUMUA U MEOUYUNA .

Du3uueckas Xumun u MeOUyuna

dusnoior - 370 PUIUKOXUMHK, UMEIOLIHHA AeNI0 C SBICHUSMH JKUBOTO OpraHU3MA.

U .M. Ceuenos XXuBble OpraHu3Mbl MOTYT CYLIECTBOBATH JIUIIb OJIarofapst UX 3aMevaTesbHON
CroCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATh XMMUYECKHE PEAKI[UH U TEM CaMbIM IOJABIISTh
CTpEMJIEHUE K NOCTHXKCHUIO TepMOAMHAMUYECKUX paBHOBecuil. M.B. bepesun Xumuueckas
TepMOJIMHAMUKA U JKMBbIE€ OpraHu3Mbl TepMoaMHaMUKa U OpraHU3MBI.

Xumudeckass 1 OMOXMMHYECKAash KHMHETHKAa U Karajan3. DPepMeHTbl - OHOJIOrudeckue
KaTaJu3aTopbl. 3HAUYEHUE PACTBOPOB AJIsi OMOJIOTHH W MEIUIIHBI.

KucnorHo-menounoe pasHoBecue u OypepHbie CUCTEMBI OpraHU3Ma.

AmuHOkHCIOTHBIE OydepHbie cucremel. benkoBeie  OydepHble  CHCTEMBL
H3MeHeHne KHCIOTHO-IIEIOYHOrO PAaBHOBECHS! TP Pa3IMYHBIX 3a00JICBAHUSX.

Meouyunckue mamepuaiot

Heopranuueckue wenuuuHckue wmartepuanbl. Mertamnsl. VYTiepoaHble MaTepHabl.
MexaHn3Mbl B3aMMOJAEHCTBUS MEAMLIMHCKUX MATePHaioB C OWOJOTHYECKUMH CHCTEMaMH.
BzaumopneiicTBus: martepuan - KpoBb, MaTepuan - TKaHb, MaTepuan - KjeTka, marepuan -
OMONOoIMEpHL.

HckyccTBeHHble OpraHbl. AnnapaTrhbl «MCKYCCTBEHHOE CEepLe-JIErKOe», K UCKYCCTBEHHAsI
nouka». MckyccTBeHHOeE cepAlie HeloBeKa C aBTOHOMHBIM HCTOUHUKOM ITUTAaHMUSI.

Bomnpocs! k cemunapam:

1. on: wuctopust OTKpBITHsA, CTpoeHHe, (QH3MYECKHME M XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE.

2. BopHas Kucj0Ta, GOPHBIN CITUPT, AHTHCENTHYECKAs AKTUBHOCT.
3. ®usunonoruyeckuii pacteop. Jlsnuc. HamaTeipHbIi criupT.

4. dypauunuH. AKTUBUPOBaHHBIA yrojb. [OpYMYHMKHM, TACTHIpU. VX NpHMeHEHwE,
CBOWCTBA, CITIOCOOBI XPaHEHMSI.

5. Actimpun. Tlpumenenue, GpapMakoIOrHUECKOE NEHCTBIE HA OPTAHU3M.
6. Antubunoruxu, knaccuduranus. JucbakTpuos.



7. ApomaTHdecKHe MaciIa M MX JEHCTBUE Ha OPraHu3M. ApoMaTepanmusi.

8. AcnupuH, QusHuecKue CBOMCTBA, HCTOPHUS IOy YEHUS.

9. AHTHOWOTHKY, MCTOPHS OTKPBITHSL.

10. Knaccudukarys s10BUTHIX BELIECTB.

11. Yrapuwiii ras: npusHaku orpasnenusi. Oxa3aHue NEPBOii MOMOIIH.

12. Pryte. Tokcuanocts napos pryTu. Cou PTyTH: KaloMelb, CyJeMa, TPUMEHEHUE B
Menuurne. Mpimbsk. CeuHen. CoenuHEHUsT XpoMa.

Ipaxmuxa

Hccneoosanue nexapemeennuix npenapamos.

Henosasn uepa «Cnacume 6OonvHo2o». Jlenosas uepa conpogodicoaemcst npoeeoeHuem
KQUeCmEeHH020 AHANU3A  PACMEOPA  KOHKPEMHO20 Geujecmed  XUMUYeCKUMu Memooamu.
(Bewecmea: muocynegham nampus, HOBOKAUH, JAKMAam Kaasyus, D-2noxko3a, meonstii Kynopoc,
OpomMUO Kanus, cyrsham MaeHus).

Hcceneoosanue moxcuunocmu 6vimossix eeugecms. OcmopooicHo, nuugessie oooasku! Hx
oeticmeie Ha Opeanu3M.

Pewenue 3aoau no obweii xumuu ¢ MeOUKo-610102UYECKOl HANPABIE HHOCIBIO.

Kouxype (ronuvecmeennwiit) uucna pewennvix 3aoay. Cocmaenenue cOOpHUKOE 3a0ay
yuawguxcst no meme (¢ peuwtenusmu). Cocmaenenue mEOPUECKUX PACYEMHbIX 3a0a4 hO
DABTUYHBIM MEMAM.

JlekapcTBeHHble mpemnapaTel, HUX BHAbI W HasHauenwe. Kaxkpgoe nekapcTtBo -
XUMHWYECKUI PEaKTUB.

Mmuororpannsiii Hoa. Ilouemy Hon Hano AepKaTh B IUIOTHO 3aKyNOPEHHOMN CKJISTHKE.
«3enéHkay WM PacTBOpP OpWUIMAHTOBOTO 3enéHoro. HeoObuHbie CBOICTBA OOBIMHON
3€JIEHKH.

AKTHUBUPOBaHHBIN yTOJb.

JlexapctBa ot npoctyabl. Butamunel CaMopenbHble IeKapCcTBa.

AcCNUpUH WU alleTUJICAIULIUIIOBAsl KMCJIOTa U ero cBoiicTaa. UTo nonesHee: acCupuH
WIN yIICapuH, Hy poder nin ubymnpoden?

ITepexuch Bopopoaa u ruaponeput. CBoicTBa EPEKUCH BOJOPOAA.

Ilepmanranat kajnus, MapraHUOBOKUCIBIM KaldWil, OH XK€ - «MapraHiOBKay.
HeoObunble cBoiicTBa MapraHuoBkd. Kakyr OMacHOCTP MOXKET MPEACTaBISTH
MapraHioBKa.

Hy>xHa nu B nomamrHei anteuke OopHast KUCIOTA.

Crapele jekapcTBa, Kak C HUMHU NOCTYTIHTb.

Bomnpocs! k cemunapam:

1. lepmanranar  kamusa.  Hcropus  OoTkpbiTHs.  DuU3u4ecKWe  CBOMCTBA.
OxucnurenbHble cBoiicTBa. [IpaBuia xpaHeHUs epMaHaraHaTa Kajius.

2. IlpuMeHeHe pacTBOPa MEPMaHTaHaTa Kaus B ObITY, B MeAUIMHE. Mepbl NepBoii
MOMOILU NPU OTPABJIEHUH KOHLICHTPUPOBAHHBIM PaCTBOPOM MEPMAaHIaHATA KaJIUS.

3. PacTBOp OpPHMILIMAHTOBOrO 3€NeHOro. IlepoKcHa BOMOPOAA, MUCTOPUsS OTKPBITHSL.
Ileprugpone. Pusuyeckue, xumudeckue cpoicTtea. Ilpumenenune B MeauluUHE!
KPOBOOCTAHABIIMBAIOIIEE U E3NHPUIUPYIOLIEE CPEIACTBO.

Ipaxkmuxa.

THonyuenue uoooghopma.

Jeticmeue xuciom na opuriuanmosyslii 3e1eHulil.

Lenounoe pacujennenue 1e6omuyemuna.

Kavecmeennas peaxyus na nepokcuo 6000pooa.

Onpeodenenite BUMAMUHOB 8 NPENAPAMAX NOTUSUMAMUHOB.

Tema 12. XumMus u TpaHCIIOPT

Matepuanbl, KOTOPbIE HUCIIONB3YIOTCSA IJIsl U3TOTOBJIEHUs aBTOMOOMIIEH. 3ampaBOuHBIC
JKUJIKOCTH (TOILIMBO, Maciia, CMa3KH, OXJKAAIOLINE JKUAKOCTH M T. I1.), PE3UHBl - LIMHBI H
PE3MHOTEXHUYECKHNE HW3JENUs, IJIaCTMACChl, OTAENIOYHOJAEKOPATHBHbIE MaTepuaibl (OOHMBKa,



JAaKU U KPACKH, aHTHKOPPO3ZHOHHBIC TOKPBITHS U T. I1.); KJIEH, TE€PMETHUKU. DIEKTPOJIUT - 3TO
YTO-TO 3HAKOMOE. beH3MH, KepOCUH U ApyTrue «- UHbl XUMHYECKHUE MPOLIECCHI, MPOUCXOASIINE
IIPU SKCIUTyaTalli aBTOMOOUIIS.. DKOJIOTHS U aBTOMOOMITB.

Ilpaxmuxa:

1. Bensun u xepocun xax pacmeopumenn.

OnbITHI MO O3HAKOMJICHHIO C PACTBOPSIIOIINM JAEHCTBHEM HE(PTEeNpPOayKTOB, Kak H
MPEIbIAY M, MI0XO BUAHBI C JEMOHCTPAIIMOHHOTO CTOJIA, TIOATOMY UX JIy4YIle BCErO CTaBUTH B
Ka4ueCcTBe JIabopaTopHOl paboThl.

a) B poOupku ¢ OEH3MHOM, KEPOCHHOM M BOJOUM HalMBaroT mo 0,5 MJI pacTUTEIHLHOTO
Macia u B30anTeIBalOT. Macno pactBopsieTcss B yrieBomopormax. OTMedaroT Jyduryro
PacTBOPUMOCTb B OCH3UHE.

0) B HeOonplume CcTakaHYMKA Wi (HapPopoBble HYaIKA C TEMH K€ JKHUIKOCTSIMU
MOMEIIAOT KYCOYKHU TKAHU C IMATHAMH KHPA U NEPEMELIUBAKOT UX CTEKJSHHOW Majoukon 2-3
muH. [locne BbICbIXaHUS TKaHH, TOMEIEHHbIC B O€H3MH U KEPOCHH, OKA3bIBAIOTCS OUHIEHHBIMU
OT KHpa.

2. I'openue svicutinx y2ne6000pooos.

a) CMaunBalOT TNOJOCKU (QHUIBTpOBaNbHONW Oymarn B O€H3MHE, KEpPOCHHE, Ma3yTe HU
MOJKUTAIOT UX. BelecTsa ropsar cBeTsmuMCs miiaMeHeM. Bricime yriieBonoponbsl pu ropeHuH
00pa3yroT KOMOTb.

6) Ha sxene3nble ruiacTuHKH WK (Hap(opoBbie KPBIIIKH HAJMBAIOT IO HECKOJIbKY Kareb
OeH3MHa, KepOCHHa W CMAa30YHOrO0 Macja WIM Masyra u nompkuraror. Habmomaror To ke
sBieHre. OOpamarT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSIEMOCTh OCH3MHA U Ha CPaBHHUTENIBHO
TPYAHYIO 3arOPaeMOCTb Ma3yTa.

B) B JKeJIe3HYIO Win (apPOopoByIO JIOKEUKY MOMEMAOT HeOONMBbIIONH Kycouek napaduHa
U HarpeBaroT ero B ruraMeHu ropesku. [lapadun miaButcs, a 3aTeM ropur, o0pasysi KOIoTb.

3. Ouucmra bensuna u kepocuna.

beHsnH M KepoCHH mociie 3aBOJICKON IEPEeroHKH COMEpKaT MPUMECH Ha(pTEHOBBIX
KHCJIOT W JAPYTUX BEINECTB, OCJOXKHAIIIMX WX NpuMeHeHue. HeouwuineHHbli KepocuH,
HaNpUMep, MJIOXO MOJHUMAETCS MO (PUTUIIIO JIaMIibl, ¢labo TOpuUT u OBICTPO OOpasyeTr Harap.
HeounineHnHblie MpoayKThl MOKHO Y3HATH MO MPSI3HOMY BUAY U MaJION MPO3PayvyHOCTH.

Ouuctky MPOU3BOASIT OOBIUHO, obpabaTbiBasi He(TETPOAYKThI criepBa

KOHLIEHTPUPOBAHHOMN KUCJIOTOM, & 3aTEM LIEJIOUbIO.
HanuBator B OONbLIyI0 AETUTENBHYIO BOPOHKY 15—20 M HEOUYHINEHHOrO KEPOCHHA U
npubaBisAIOT 2-3 MIJI KOHLEHTPUPOBAHHON CepHON KUCIOThI. BOPOHKY 3akpbIBarOT mpoOKOH U
cMeCh BCTPsIXUBAOT Okojo 10 muH. Ilpu 3TOM BOpPOHKY aAepikaT mMpoOKOH BHU3 U BpeMS OT
BPEMEHH OTKPBIBAIOT KpaH, 4TOOBI BBITYCTUTH BBEPX Mapsl JieTy4dux emiects. Ilocnme 3Toro
CMECH JJAI0T PAcCIOUTHCS, HA UTO Takxke nmoTpedyercst MuHYT 10 min axe OoJbpine, 1 MEIJIEHHO
CITy CKarOT HMJKHHUH CJION KHCJIOrO I'yApOHa.

OcraBuniicss B BOPOHKE KEPOCHH MMPOMBIBAIOT MOJOOHBIM K€ CTIOCOOOM BOJIONH B TEUEHHE
1—2 muH. BogHbIl CIOH CHyCKarOT, & KEPOCHUH MPOMBIBAIOT 5— 10-IpOLEHTHBIM PacTBOPOM
menoud. [locne cnuBaHUS LIENTOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOAOW OCTAaTKU IIENOuU
(npoba dhenondranenHoM).

Y6exnarTcst B TOM, YTO OUHINEHHBIH KEPOCHH OKa3bIBaeTCs Ooee mpo3payvHbIM, JIyUlle
TOPUT U UMEET APYTrou 3amax.

Ha muctkm QunbTpoBanpHON OyMars NMOMEINAIOT KAl HCXOJHOIO M OYHIIEHHOTO
kepocuHa. OYHIEHHBIH KEPOCHH HCTIAPSIETCS IOTHOCTBIO, HEOUHIIEHHBIH OCTAaBIISIET HOCe ceOs
MATHO NPUMECEH.

Tema 13. XuMus 1 4uCTOTA B IOME

Mpsuia. CocTaB, CTpoeHuUe, MOy YeHHe.

CuHTeTHYecKe MOIOLIME CPEACTBA U TOBEPXHOCTHO - AKTHBHBIE BEILIECTBA.

OcHoBHble  komrnoneHTel CMC: mnoBepxHOCTHO-akTHBHBIe BemectBa (ITAB);
BCIIOMOTATENIbHBIC BEIIECTBA. LICNIOYHBbIE COJMH - KapOOHAT M CHIIMKAT HATPHsl, HEHTpaJbHbIE
comu - cyiabdar u ¢dochar HaTpus, KapOOKCUMETHIILEIUIIOJIO03a, TMOJHMBHHIITHPPOIUIOH,



XUMUYeckue otOenuBaTean (mepconn), XuMuueckwe otdenuBaTenu (MEPEKHCh BOAOPOIA),
dusnueckne (onTUYECKHe) orOenuBaTeNy - (GIyopecuupyroe COeqUHEHUs, aaCcOoPOIIOHHBIC
kpacutenu (yJbTpaMapuH, WHIWTO, CHHTETHYECKHE OPraHWYeCKHe MUTMEHTHhI), OMogo0aBku -
(bepMeHTHI (JTUnasel, MPOTEa3bl U JIp.); OTAYLIKH, AHTUCTATUKH.

CpenctBa OBITOBOM XHUMHH - XUMHYECKHE CPEACTBA MO YXOAY 32 COOCTBEHHOCTBHIO:
ONEXAOH, ToMeleHusiMu, aBTomMoOmIsiMu. K cpenctBam  OBITOBOW  XUMHUH — OTHOCSIT
ne3sMHQUIMPYIOLINE CpPEACTBa, pemneyIieHTel u mp. cpeacta. CpencrtBa ObITOBOW XHMUH,
NPUMEHSIEMBIE [T BBIBEICHUS IIATEH.

IHpaxmuxka

Onpeoenenue pH - cpedvt 6 MbLIaX U WAMRYHSIX.

IIpucomoenenue mulia u3 c6euKU i CMUPAILHOI COObL.

Buvigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, nojnyueniue.

Cpasnenue ceoticme MulLia CO CEOICMBEAMU CIMUPANILHBIX HOPOULKOB.

Tema 14. XyuMus 1 KOCMETUYECKUE CPEACTBA

Kocmernueckue moromue cpencrsa. Kpemer. Ilenomoromue cpencresa. OnonacKuBaTeu
u koHnuuuoHepsl. I'enmn. CoctaB M CBOHCTBA KaKk COBPEMEHHBIX, TaK U CTAPUHHBIX CPENICTB
THTHEHBbI, TPAMOTHBI BBIOOP CpPEACTB THTHMEHBI, MOJIE3HbIE COBETHI IO YXOAY 3a KOXe,
BOJIOCAMH M TOJOCTBIO pra. COCTaB M CBOHCTBA HEKOTOPBIX IPENapaToB THTHEHHUYECKOH,
neueOHON 1 TeKOpaTUBHONH KOCMETHKH, TPAMOTHOE UX UCTOJIb30BaHHE. XHUMUYECKHE MPOLIECCHI,
JeKallue B OCHOBE YXOJa 32 BOJIOCAMH, UX 3aBHMBKH, YKJIAQAKH, OKPACKH, MPABUIIBHBIN yXOH 32
BOJIOCAMH, TPAaMOTHOE HCIIOJIb30BAaHUE TNPEnapaToB sl OKPacCKH M YKJIAAKH BOJIOC,
OPUEHTHUPOBAHHE B UX MHOTOOOpa3ui.

J1e3010paHThbI U O30HOBBIH «IUT» TUIAHETHI.

JlyumcTeie BeIecTra B nappromMepun, KOCMETHKH, MOIOIIIUX CPEICTBAX.

O¢pupnsble macna. Cocras.

Crnoxable 3¢pupsl. CocTas, CTPOCHUE, MOyYEHHE.

Ipaxmuxa

H3yuenue cocmasa 0exopamueHoi KOCMEMUKU NO SMUKEMKAM.

Onpeoenenue pH - cpedvt 6 MbLIaX U WAMRYHSIX.

H3zenevenue spupnvix macen uz pacmumenvno2o mamepuand. llepeunaa mama, enogoe
macio.

LHonyuenue cnodxcnvix >¢hupos u3 opeanuyeckux coeounenuil. Sdmunmemanam (3anax
poma). Hzodoymunsmanam (ppyxmoewiii 3anax).

Tema 15. Xumus u nianera 3emiis

Xummuueckue 3JeMeHThl B Ouocepe. BHOreHHbIE W BTOPOCTENEHHBIE XHUMHYECKHE
3JeMEHTh. Makpo M MHKPO3JIEeMEHTHL. lIpWYMHBI W NPHU3HAKKM HEAOCTaTKa B OpPraHU3Me
YeJIOBeKa HEKOTOPBIX 3JIEMEHTOB. buoreoxmmudeckue HUKIbL LIMKIIbI ra3000pa3HbIX BEIIECTB.
Ocanounrle nukisl. Kpyroeopor asora B Omocdepe. Cumepaums. Kpyrosopor yriepona B
ouoctepe. Kpyrosopor kucimopona B Owuocdepe. Ilpaktudeckas pabdora «KadecTBeHHOE
ONpeNeeHne HEKOTOPBIX TSDKENBIX METAJIOB B Bome». ATMocdepa Kak CBETODHIBTD.
3acopenHocTh atMocdepsl. IIpudrHbI H3MEHEHUs IPKOCTH, LIBETa aTMOC(EPhL, MPO3PAYHOCTH U
BUIUMOCTH aTtMocdepbl. Dkonorumueckue npodiembl B arMmocdepsl. [lapHukoBbiii 3¢dexT.
[TapaukoBble Ta3bl. BTOpocTeneHHbIE KOMIIOHEHTHI arMocdepbl (YIJEKUCHbIA Ta3, METaH,
OKCHIBI a30Ta, TpomocdepHbli 030H, XyopdTopyrnepoasl). IlociencTsust NapHUKOBOTO
s¢ppexra. O30HOBBIN IMT U 030HOBas nblpa. L{ukn o30Ha. IIpudnMHBI UCTOHYEHUS O30HOBOTO
muta. BemecrBa — 3arpssautenu tponocdeprr. Oxcuabl ceprl U xjopa. Kucnorasle moxam.
XumusM npoueccoB. PoroxumMuueckuii cMor. Pojib OKCHIOB a30Ta, O30HA, yrapHOro rasa,
yIJIEBOJOPOIOB U allbACTHIOB B 00pa30BaHUN (POTOXUMHUYECKOTO CMOTa.

IHpaxmuxka

H3yuenue xucromnocmu ocaoxos

Hcceneoosanue 6030yxa Ha colepacanue meepovix npumeceil (8UsyaivHo u npu HOMOwU
Mmukpockona). /lecpuyum npecnoii 600vt na nianeme. 3aepsazuenue 600si. Konyenmpuposanue
MOKCUKAHMOB RO OUON02UYeCKUM Yyenoukam. [IpedeisHo Oonycmumvie KOHYEHMPAYUll 6eujecms



6 6o0e. O630p 3nauenuii II/[K no naubonee onacuvim eeugecmeam. Cmounsie 600si. Ilepsuunas,
BMOPUYHAL U MPemuyHas 006padomKka cMmMoOyHvIX 600. Xumuyeckue Cnocodvl YOaieHus
3aepsazuenuti  (copoyus,  HeUMpAnU3AYUA,  KOAGYNAYUs, — CMEPUNU3AYUA,  IKCHPAKYUS,
anekmpoxumuyeckue cnocoodst). Cunmemuyeckue NOBEPXHOCMHO-AKMUGHbIE GeUeCmBa KAK
saepsasHumenu 2uopocgeput. emounuku OuoKCUHOB020 302PSA3HEHUS BOObL.

Onpeoenenute codepaicanus UOHO8 8000pooa 6 6ode: pH- hakxmop 600wl (uccnedosanus
npob 60061 ¢ NOMOUWBLIO OYMANCHBIX UHOUKAMOPOS).

«Onpedenenue ammuaka U UOHOE AMMOHUA 6 600ey. IKoNo2uyecKue npoodremvl
aumocgeper.  Hlecmuyuovr.  Hucexmuyuowsl,  2epOouyuosi,  QyHeuyuos,  pooeHmMuyuosi,
Hemamoyuosl, akapuyuoel. Komnaexcnas cucmema sauumer pacmenui. Humpamer u
numpumsi. Mx enusnue Ha Opeanzm Yeio6exd.

«Onpeoenienie OMHOCUMETLHORO KOAUYECMBA HUMPAMOE 8 NOYEE ).

«OnpeoeneHue msiCensix Memaniios 6 noyee (UOHO8 MeOou OBYXEANeHMHOI, CEUHYA)Y.
DKono2uveckuti  MOHUMOPUH2.  3a0auu  SKONO2UYECKO20 ~ MOHUMOpuHed. Xumuveckue u
ouonocuueckue memoowvt ananuza. buounouxayus. Qumounouxayus. Xumuueckue mMemoosl
KOHMPOIA.

«Oyenka 3aepszHenus 6030yxa NO COCMOANUIO X60U COCHbLY. Memoosr monumopunea
8030YULHOII CpeObl.

«Oyenka 3aepasnenus 6030yXa RO COCMOAHUIO X60U COCHBLY.

«Onpedenenue yucmomot 6030yXa NO TUMAUHUKAM.

«CHe2 — UHOUKAmMOop YUCmomsl 6030yXan.

«Onpeoenienie 3anviieHHOCIU 6030YXAY.

«Oyenka yucmomer ammocghepnozo 6030yxa No  GenuduHe  AGMOMPANCHOPMHOU
Hazpy3kuy. MemoOos: monumopunea 6030yuHoll cpeosi.

«Pacmenus — unouxamoput nio0opooust no46».

«Pacmenus - uHOuKamopt KUCIOMHOCHIU NOYEY.

«Pacmenus — unouxamops 600HO20 PeACUMA NOYB .

«Opeanonenmuyeckie HOKA3amenu 600bl1.

«Kecmrxocms  600v1». Memoovrt monumopunea 600HOI  cpedvl.  «Hccneoosanue
8000NPOBOOHOTI BOOBL Y.

Tema 16. HayuHo- uccnenoBaTenbCkasi IPOEKTHAsI NE€ATEIBHOCTD

Teopus. Ilonsatue npoekra. Tunbl NPOEKTOB, OCHOBHBIE STallbl BBITOJIHEHHUS MPOEKTA.
Kputepuu ornieHHBaHUs BBITIOJHEHUS W 3aIIUTHI TPOEKTOB. CO3aHNe MPOEKTa OCYIECTBIISETCS
IO CIIEAYIOLINM dTaram:

- Omnpenenenue npoOIeMBbl;

- AKTyanuzanus Tem;

- BpI0op oObekTa N3yUueHus;

- llocTaHoBKa 11e7M U 3a71a4;

- Tlonbop matepuana,

- BrIOOp MeTONOB HCCITeIOBAHYS,

- IlpoBeneHue sKCrepUMEHTAIBHON padoTHI,
- Odopmnenue paboThI,

- 3amura NpoeKTa, NPeiCTaBICHUe PE3YIbTATOB.

IHpaxmuxka

BrinonHeHne nNpOEKTOB € HCHOJb30BAHHEM KOMIIBIOTEPHBIX TEXHOJOIMH. 3aiura
MIPOEKTOB.

2.3. @opMbI KOHTPOJISA H ATTECTALMH 00y4aIOLIUXCS

Jnst OTCneKuBaHUS Pe3yJbTATHBHOCTH 00Pa30BaTENIBbHOIO MpOLEcca MO Iporpamme
«XHMHS B )KM3HU Y€JI0BEKA» UCIIOJIB3YIOTCS CIEAYOIUE BUbI KOHTPOJIS:

- TpeABAPUTENbHBIA KOHTPOJIb (MPOBEPKA 3HAHUN y4YaIlIMXCsl HA HAYaJIbHOM 3Tare
ocoeHust [IporpamMmel) - BXOTHOE TECTUPOBAHHE,

- TEKYLIHH KOHTPOJb (B TEUEHHE BCErO CPOKA PEATU3ALIH MIPOTPaAMMBI);



- UTOTOBBI KOHTPOJb (3aKIIOYUTENbHAsI TPOBEPKA 3HAHUHM, YMEHMH, HaBBIKOB IIO
utoram peanmsanuu Ilporpammer).
®DopMBbI ATTECTALNH

- caMocTosiTeNbHas paboTa,

- TECTUPOBAHHE,

= TBOPUYCCKHUE OTUECTHI,

- yd4acTue B TBOPYECKUX KOHKYPCax U MPEIMETHON OJIMMINAE 10 XUMUH,

- TIPE3CHTAlMs U 3aIIUTa MPOEKTa.

Texkymui KOHTPOJIb:

dopmMaMu KOHTPOJIST yCBOCHHUS yueOHOro mMarepuana IIporpaMmel sIBISIFOTCS OTYETHI 110
NPaKTUYeCKUM paboTaMm, TBOpUeckne padoThl, BBICTYIUIEHHS Ha CEMHUHapax, CO3JaHHe
npe3eHTanuu no teMe u T. A. OOydaromuecs: BBIOMHIIOT 3a1aHUs] B HHAUBUAYAJIbHOM TEMIIE,
COTPyOHHMYAs] C TEJaroroM. BBbINONHEHHE MPOEKTOB CO3MaeT CUTYALHUI0, ITO3BOJISIOLIYIO
pearu30BaTh TBOPUECKHUE CHIIBL, 00ECTIeYNTh BHIPAOOTKY JMYHOCTHOIO 3HAHHS, COOCTBEHHOTO
MHEHHsI, CBOErO CTWJISI AEATENbHOCTH. BrimoueHne oOy4aromuxcs B PEANbHYIO TBOPYECKYIO
IESITeNIbHOCTD, MPHUBJIEKAIOLIYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBIISIETCS CTUMYJIOM Pa3BUTHS
NO3HaBaTENBHOrO HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISIBJIATH MPOOJIEMBI U
paspeniatb BO3HUKAOIINUE IPOTUBOPEUHSI.

ITo OKOHYAaHWHU Ka)XXOH TEMbl MPOBOAMTCS HUTOTOBOE 3aHSITHE B BUAE TEMATHYECKOTO
TECTHPOBAHUSL.

HroroBas arrecTanus NpeayCcMaTpUBAET BHIMOJHEHIE HHANBUAYAJIBHOTO MPOEKTA.

3.0praHu3alHOHHO-IeJATOTHYeCKHe YCa0Bus peaau3auuu  IIporpammsi.

1.1. Yue6Ho-meroauueckoe obecnevenue IiporpaMmbl

Meroauka oOydeHust 1Mo mporpamMme «XHMHsL B OBITY» COCTOMT W3 COYETaHUsI
NEKLMOHHOTO  U3J0KEHMsl ~ TEOPETHYECKOro  MaTepuaga C  HarISAHBIM  TOKa30M
WLTIOCTPUPYIOMIEr0 MaTepuaja U MPUEMOB DEINEHHs] MPaKTHYeckuxX 3amad. OOydaromuecs
3aKPCIUIAT MOJTYYCHHBIC 3HAHUSA IYTEM CAMOCTOATEIIbHOTO BBIMIOJIHEHUA MPAKTUYCCKUX pa6OT.
I[.]'Iﬂ Pa3BUTHA TBOPUCCKOTO XUMHUYCCKOI'O MBILIJICHHUA U HABBIKOB aHAJIUTUYECKOU ACATCIIbHOCTHU
negaror NpoBOAUT CEMUHAPDBI, 3aHATUSA MO MPE3CHTALNMU TBOPUCCKUX W MNPAKTHYCCKUX pa6OT,
MO3IrOBbIC IITY PMbIL, UHTCJUJICKTY aJIbHbIC UT'PbIL.

1.2. MarepuanbHo-TexHuueckoe odecnedenne lporpammol
OpraHU3aIMOHHBIE yCIIOBYS, TIO3BOJIIONINE PEANTU30BATH CONEPKAHUE JOTIONHUTENBHOM
00pa3oBaTeNbHON NPOrpaMMbl « XUMHsL B OBITY» HNPEANONaraoT Hajludue:

- IOMELIEHNs, YKOMIUIEKTOBAHHOTO CTAHIAPTHBIM YueOHbIM 00OpyIOBaHHEM M MeOENbIo
(mocka, mapTel, CTyJIbs, MKaQbI, 3JEKTPOOOECeueHe, BEITSKHOM mKad, paKOBUHA ¢ XOJIOTHON
BOZIONPOBOAHON BOAOK).

- HEOOXOAMMBIX JUJIsl SKCIIEPUMEHTOB 00OPYIOBAHUS 1 PEAKTHBOB.

- MyJIbTUMEIUIHOTO 00OpyaoBaHusl (KOMIOBIOTEP, HOYTOYK, MPOEKTOp, (IdII- KapThl,
JKpaH, CPEACTBA TEIEKOMMYHUKAIINH (JIOKAJIbHBIC IIKOJIBHBIE CETH, BBIXOJ B MHTEPHET).
Junaktiuueckoe obecredeHre mpeanoaraeT HaTuue TeKCTOB Pa3HOYPOBHEBBIX 3a1aHUM,
TEMATHYECKUX TECTOB IO KXKIOMY pa3esly TeMbl, HHCTPY KLU IS BBITTIOJTHEHUS IPAKTHUECKUX
pabor, Tabmuiuel xumuyeckux anemeHToB JI M. MeHneneeBa, TaOMUIBl PacTBOPUMOCTHU
OCHOBAHUH, KHCJIOT, COJIEH.
1.3. Kaaposoe o6ecneuenne IlporpaMmmel.

Ilenaror, peanusyrommii IIporpammy pomKeH HMMETh BBICIIEE WIM CPEOHEE
npodeccuoHampHOe  00pa3oBaHME B COOTBETCTBYIOINEM  HAmpaBJeHUH U JabOpaHT,
o0ecreYnBarOIINi €€ MPAKTHYECKY IO YacTh.
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