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Jledazoe: ITupbyoazoea Jlamumam MazomedosHa

CpoOK ocBoeHue nporpammel: 2 rog,
O6bem yuebHOro BpemeHum: 68 yacos
Pexxum 3aHATUM: 1 yac B Hegento

LleHTp o6pazoBaHUA eCcTECTBEHHO-HaAy4YHOW HanpaB/iIeHHOCTU
Ha 6aze MKOY "MuartTanmHckana cow™
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2022-2023 y4yebHbii1 roa,




1. IlosicHUTE/JIBbHASA 3AIMUCKA

Hanpasnennocts IIporpammel ecrecTBEeHHOHAYYHAas
Ypoens ocBoeHus [Iporpammer — 6a30BbIi

1.1. Akmyanvnocmo u 0cob6eHHOCb NPOZPAMMDbL

Cucrema ofmero o0Opa3oBaHMs HE BCErJa MOXKET O00ecneuuTh OOy4aroIIMXCsl TaKuM YpOBHEM
o0pa3oBaHus, KOTOpBIA OyneT IOCTaToueH Ul peaju3alMd uX crnocoOHocTell B BbIOpaHHOH cdepe
nesitenibHOCTH. [IporpamMma BHEYpOYHOH JAesTENbHOCTH «XUMHS B ObITy» (nanee - Ilporpamma)
HalpaBiIeHa Ha pa3BUTHE U (POPMUPOBAHKE Y O0YUAIOIUXCS LIETOCTHOIO IPEACTABICHUS 00 OKPYXKAIOIIUX
BEIIIECTBAX HAa OCHOBE MOJYYCHHBIX XUMHUYECKUX 3HaHUH. B xoze peanuzanuu [Iporpammel, o0ydaronuecs
COBEpPILEHCTBYIOT CBOM YMEHHS U HaBBIKU B PELICHUH IIPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET PA3BUTHIO
y HUX JIOTHYECKOI'0, MHKEHEPHO-TEXHUYECKOIO0 M 3KOJIOrMYecKoro MbinuieHus. Ha mpumepe xummuu,
yJaliyecs: MOJy4aroT MPEeACTaBICHUS O METO/Aax IO3HAaHUS, XapaKTEepPHBIX JUIsl €CTECTBEHHBIX HayK
(3KCHIEPUMEHTATILHOM U TEOPETHUECKOM )

[Tpenycmorpennas [Iporpammoii peanuzanust MEXIIPEIMETHBIX CBs3€il MO3BOJIMT OO0YYarOLIUMCS
OCYIIECTBUTh MHTErPALMI0 UMEIOIIMUXCS MPEJICTaBICHUN B LEJIOCTHYIO KapTHHY MHUpa, a MPaKTUYECKUE
3aHATUS M TPOEKTHas JEATEIbHOCTb COBEPLICHCTBOBATb YMEHMS M HaBbIKM, HEOOXOIMMBbIE JUIS
IIPOBEICHUSI WCCIICOBAHUS, COMOCTaBICHUS (DAaKTOB, aHaIM3a MOJYYCHHBIX PE3yJbTaTOB, PabOTHI C
npubopaMu U peaKTHBaMHU.

Bnagenue 3HaHUSAMU 0 XMMHUYECKUX BEILIECTBAX MOTI'YT 00€CIIEUUTh TPaMOTHOE OTHOLIEHUE K MIPUPOJIE
U K COOCTBEHHOMY 310pOBbI0 0e3 HaHeceHMs ymiepOa. [loaToMy 3HaHME BO3MOXKHBIX HOCIEICTBHHA
BO3/JCICTBUS PpA3IMYHOIO pOJa XMMHMUYECKHUX COEAMHEHWH Ha OpraHu3M 4eJOBEKa CTAaHOBUTCS
HE00XO0/IMMBIM HE TOJIBKO Ul Bpaueil, HO U /IS KaKJ0ro YeloBeKa.

3HaHMs, MOJIyyaeMble B UIKOJIE N0 XMMHMM, BO3MOKHO M HEOOXOJIMMO I'PaMOTHO IPHUMEHATh U B
noBceAHEBHOM »xu3HU. [lo3HaBass OCHOBOIOJIAraloLIMe 3aKOHbl XMMHHU, OOydaroluecs 3HAKOMSTCS C
COCTaBOM U CBOWMCTBaMH DPAa3JIMYHBIX XHMHUYECKHX BEIIECTB, KaK €CTECTBEHHBIM 00pa3oMm
IPUCYTCTBYIOLIME B YEJIOBEYECKOM OpraHu3Me, Tak M IPU HE3aBUCUMOM BHEIIHEM BO3AECHCTBUM.
[IIKOIBHUKYM y3HAIOT, KAK UMEHHO ATH BEILIECTBA BIMSIOT Ha MIPOLIECCHI dKUZHEAEATEIIbHOCTH OpraHu3Ma 1
Ha caMy >KM3Hb Y€JIOBEKa - YTO IOJIE3HO U B KAKNUX KOJUYECTBAX, 4 YTO MOKET OKa3bIBaTh OTPHUILIATEIBHOE
BIIUSTHUE.

[Tporpamma «XuMusi B OBITY» 3HAKOMHUT OOYYAIOLIMXCS C KOMIUIEKCHBIMU MpOOJieMaMH U 3aJjayaMH,
TpeOyIOIMMH CUHTE3a 3HaHUHU 10 psAy npeameToB (pu3nka, OMoIorus, 3KoJIorus, reorpagus, HICTOPHUs).

OKOJIOTMYECKHE 3a7aui: aHAIN3 U3MEHEHUH B OKPYXKaIOLIEeH cpeie U OpraHu3alys CBOEro BIUSHUSA Ha
CUTYyaluio, (OpMHUPOBAHHUE OEPEHKHOTO OTHOLIEHUSI K IIPUPOJIE.

Du3uueckue 3aoauu: HN3YUCHUC (1)I/I3I/I‘ICCKI/IX CBOICTB BCIICCTB, (1)I/I3I/I‘-ICCKI/IC METO/JbI aHAJIM3a BE€IICCTBA.
Hcmopuuecxue 3a0auu: HCTOPUYCCKUEC CBCACHUS O BIIMAHUN XUMHU HA )KU3Hb YCJIOBCKA.
Buonozuueckue 3a0auu: HN3YUCHUC XUMHNYCCKOTI'O COCTaBa 00BEKTOB JKHUBOU IMpupoasbI.

Nudopmaruka - nouck nudopmanuu B MuTepHere, co3nanue U opopmiieHue npe3eHranui, pabora
B TEKCTOBBIX M TaOJMUHBIX PEIAKTOPaX.

Conepxanue [IporpaMmmbl 3HAKOMHUT O0YUAIONIUXCS C XaPaKTEPUCTUKON BEIIECTB, OKPYKAIOIINX HAC B
OBITY: BOJIa, TIOBapEHHAS COJIb, MHUIIEBAsi CO/A, C BEIIECTBAMH, U3 KOTOPBIX CHEJaHbI MOCY/a, CITHYKH,
KapaHaaim, Oymara, CTpOUTEIbHbIC MaTepuaibl, aBTOMOOUIbHAS TEXHUKA, JICKAPCTBA U T. U.

Takue Ttembl kak: «Boma», «lloBapennass comb», «Crnuuku», «bymara» TalOT BO3MOXKHOCTb
aKTyallM3allud  JKOJOTUYECKHX 3HaHWi oOyuaronmuxcs. [IpakThyeckue 3aHATHS CIIOCOOCTBYIOT
(GbOpMUPOBAHHUIO CIIEHUATBHBIX YMEHHUH U HaBBIKOB pa0OTHI ¢ BELIECTBAMHU U 000PYAOBAHUEM.

[IpoekTHble pabOTHI, TeMaTHUKa KOTOPBIX HpuBOAUTCS B Ilporpamme, mo3BoisT cCHOPMUPOBATH Y
00ydJaronmxcsi yMEHHE CaMOCTOSTEIBLHO MPUOOpETaTh W MPUMEHATh 3HAHUS, a TAaKKE€ Pa3BHBAIOT X
TBOPUYECKHE CTIOCOOHOCTH.




AxTtyanbHOCTH [IporpamMmbl 00yciioBieHa TeM, YTO B y4eOHOM IUIaHE 10 MPEAMETY «XUMH» OTBEACHO
Bcero 2 yaca B Henento B 8 11 9 kimaccax u 1 wac B 10 m 11 kimaccax, 4to gaeT BO3MOXKHOCTh C(hOPMUPOBATH
y oOydaronuxcsi TOJIbKO 0a30Bble 3HAHUS MO TpeaMeTy. B Toxe Bpemst Bospact 15-17 ner sBisercs
BaXXHBIM ISl IPOGECCHOHATIBHOTO CaMOOMpeesieHnss o0yJaromuxcsi. Bo3MoKHO, 4TO IPOCHYBIIMHCS
WHTEPEC K XMMHUH MOXKET BIUAThH Ha BRIOOP Oymymieii mpodeccuu.

1.2. Ileoazozuueckasn yenecooopasnocms Ilpozpammot

[lemarornueckas nenecooOpasHocts [Iporpammbl 3akirodaeTcs B TOM, YTO B Ipolecce OO0ydeHHs
CO3/1aI0TCsl YCJIOBUSA K (POPMHUPOBAHUIO y 00YyHAIOIIUXCS
[EJIOCTHOW KapTUHBI MHPA, BOCIIUTAHUIO JIFOJICH TBOPYECKUX M KOHCTPYKTHBHO MBICIISIIIIUX, TOTOBBIX K
pEILIEHUI0 HECTAaHAAPTHBIX XU3HEHHBIX 3amad. Ha 3anarusx mo Ilporpamme dopmupyrorcs ymeHHs
0e30MacHOr0 OOpallleHus] C BEIIECTBAMH, WCIOJIb3yEeMBIMH B TOBCEAHEBHOM >KU3HU, 3aKJIAJbIBAIOTCS
HOPMBI 3J0POBOT0 00pa3a KU3HU. 3HAKOMCTBO O0YYAIOMIMXCS ¢ XUMHUYECKUMHU BEIIECTBAMH, U3 KOTOPBIX
COCTOUT OKPYKAIOUIM MHp, MO3BOJSIET PACKPHITh Ba)KHEHIINE B3aWMOCBS3M 4YEJIOBEKAa M Pa3IMYHBIX
BEIIECTB B cpejie ero oOuTaHusl.

1.3. Omauyumensnuie ocovennocmu Ilpozpammot.

ITporpaMmMa umeeT NpUKIAJAHYIO HAlpPaBIECHHOCTb U CIIY’KUT JJIA yIOBJIETBOPEHUS UHIUBUIYaJIbHOTO
UHTEpeca OOydYarolUXCsl K U3YYEHUIO U NMPUMEHEHMIO 3HAHUI MO XMMHM B IOBCEIHEBHOW Xu3HU. B
[IporpammMe cTaBUTCS 3ajadya HEOOXOJUMOCTH OOECIEYUTh XMMUYECKYI0 I'PAMOTHOCTb B HAIlpaBJICHUH
COXpaHEHHUs 370pOBbs, KaK 3aJ0ra yCIIEIIHOCTH YEJIOBEKAa B JKM3HU; JACTCS IOHATHE O JIEKAPCTBEHHBIX
BELIECTBAX U MEXaHM3MaxX UX JEUCTBUA Ha opraHusM denoseka. Conepxxanue [Iporpammsl onpeaensercs
C Y4ETOM BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuXxcs ¥ UX UHTEPECOB B 00J1aCTH O3HAHUS MUPA, K CAMOMY
ce0e, )KU3HU B LIEJIOM, @ TAaKXKe C Y4ETOM ICHXOJIOrO-TEJarornyeckux 3aKOHOMEPHOCTEH OO0y4deHUs U
(GbopMUpOBaHHS €CTECTBEHHOHAayYHbIX 3HAHMW U BUIOB II03HABaTENbHOU JAesTenbHOCTH. Ocoboe
BHUMaHUE yzenseTcs GOpMUPOBAHUIO SKOJIOIMYECKUX 3HAaHUN 00yJaromuXxcs.

1.4. Ienv u 3a0auu Ilpozpammot
Hean: GopMupoBanue y oOydaromuxcs IIyOOKOro M YCTOMYMBOTO HMHTEpeca K MHPY BEIIECTB U
XUMHUYECKHX MTPEBPALLEHU, MpHOOpeTeHNE HEOOXOAUMBIX MPAKTUYECKUX YMEHUHN U HaBBIKOB ITPOBEICHUS
OKCIICPUMCHTOB.

3amaun:
Ooyuaromue:

v’ pacumpeHue Kpyrozopa 00y4aromuxcs;

v NOBBLINIEHHE X MHTEPECA K XMMHUHK Y Pa3BUTHE BHYTPEHHEN MOTUBALUM y4eHUs Yepe3 HOPMUPOBAHHE
MPEACTABICHUI O COCTaBE U CBOMCTBAX XMMUYECKUX BEILIECTB U MAaTEPUAJIOB, OKPYKAIOIIUX YEIOBEKA
B TIOBCETHEBHOM JKN3HU U MEIUITNHE;
pacuiMperue u yriyojaeHue 3HaHUi 00y4JaronuXcs O POJIM XUMUYECKHX dJIEMEHTOB U UX COSAMHECHUI B
KUBHCACATCIIBHOCTH OpraHu3ma, O BaOXXHEUIINX XUMHYECKHUX MMPEBpAIICHUAX, JICKAIINUX B OCHOBC
MeTabonu3mMa, 0 MPUMEHEHUHU B MEIUIIMHE HEKOTOPHIX HEOPTaHNYECKUX M OPTaHUYECKUX BEIIECTB;
pacimMpeHre M yriayOjeHrue 3HaHWW, OOYy4aloIIUXCs MO OBJAJCHUI0 OCHOBAMU METOJIOB ITO3HAHWS,
XapaKTEePHBIX JIJIsl ECTECTBEHHBIX HAyK (HAOII0/IeHNE, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHUE);
MOJrOTOBKA OOYYaIOLIUXCs, OPUEHTHUPOBAHHBIX HAa XUMHUYECKUN Mpopuiib oOyuyeHus, K yCBOEHUIO
MaTepuaa MOBbIIIEHHOTO YPOBHS CIOKHOCTH IO XUMHUH.




Pa3zBuBarmmue:
(I)OpMI/IpOBaHI/IC CIIcOaJIbHBIX YMGHI/Iﬁ 1 HABBIKOB pa6OTbI C XUMHYCCKMMU BE€IICCTBAMHU H
MaTepHayiaMH B OBITY M HCIIOJIb30BaHUS TIOJYICHHBIX 3HAHUM Ha MPAKTHKE;
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U YMEHHH YJaIXCsl CAMOCTOATEIBHO IPUOOPETATh U IPUMEHSTh
3HAHMS Ha TPAKTUKE.

BocnurareanHble:

BOCITUTAHUE IKOJIOTHUYECKON TPaMOTHOCTH ¥ XUMHUUYECKOU KYJIbTYPhI IPH OOPAIICHUH C BEIIECTBAMM;
BOCIIMTaHUE 3MOLMOHAIbHO- HEHHOCTHOI'O OTHOILIECHHUS K OKPYKaIOIIEMY MHUPY;

OPHUEHTAIMS Ha BRIOOP XUMUKO-OMOJIOTHIECKOTO TIPODHIIA.

1.5. Aopecam npozpammot
[Iporpamma aktyanbpHa st ooyyatomuxcs 9, 10, 11 knaccos (15-17 ner). Ha oGyuenue no IIporpamme
NPUHUMAIOTCS BCE JKENAIOIIUE, UMEIOIINE 0a30BbIC 3HAHMSI [0 XMMHUU U HE UMECIOIIUE TPOTUBOIIOKA3aHHIHA
110 3JTOPOBBIO.

1.6. @opmul u pestcum 3anamuii
®opMbI OpraHU3aANH YICOHOTO 3aHATHS:
- JCKOHMOHHO-CCMHUHAPCKOC 3aHATHC,
- IPAKTUYCCKOC 3aHATHC,
- Oecena;
- KoH(epeH1s,
- Urpa.

@opMbI OpraHu3alnuu 06pa3oBaTeJLHOr0 Mpolecca - TPYINnoBas, MHIWBUIyaTbHAasl.

Conepkanne [IporpamMMmbl TpeanosaraeT pa3HOOOpa3HbIE BHJBI ACSITEIHHOCTH OO0YYarOUTUXCS:
Oecelbl, TUCKYCCUH, TPAKTHUECKHE U J1a00paTOpHBIE pabOThI, CAMOCTOSITENFHBIE TMPOEKTHBIE pabOTHI C
UCTIOJTb30BAaHUEM PA3IIMIHBIX HCTOYHUKOB HH(POPMAITUH.

I'pynnosasa (Gecena »oBpucTHYECKas, 3allUTa MPOEKTOB, J1abOpaTOpHOE 3aHATHE, JEKIIUS,
OJIUMITHA/A, OTKPBITOE 3aHATHE, TIPAKTUYECKOE 3aHITHE, TPE3CHTAIIHS, CEMUHAP).

Huoueuodyanvnan (HabmoieHue, 0TPaOOTKa HABBIKOB PELICHUS MPAKTUYECKUX 3a/1a4).

JleximoHHO-ceMUHApcKas (GopMa MPOBEACHUS YYEOHBIX 3aHITHI TO3BOJISIET PACIIUPUTH U
yrayOuTh 3HAHHUSI O XUMHUYECKUX BEIIECTBAX, MPUMEHIEMBIX B OBITY, CTPOUTENHCTBE, METUIIMHE U T.1.
CeMuHapBl CIOCOOCTBYIOT TIOBBIIICHUIO YPOBHS CAMOCTOSTEIBHOCTH OOYYaroONIMXCS B YCBOCHUH
MaTepuana U mpu paboTe ¢ MOMOTHUTENbHBIMH UCTOYHMKaMU uH(popmanuu. [IpakTuueckue 3aHSATHS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CTICIIHATHLHBIX YMEHHI M HABBIKOB Pa0OTHI ¢ XUMUYECKUMH BEIECTBAMH
u obopynoBanueM. Co3aaHue MPOEKTHBIX PabOT MO OTAENbHBIM TeMaM [IporpaMMbl TO3BOJISIIOT Pa3BUTh
TBOPYECKHE CIIOCOOHOCTH, CPOPMUPOBATH Yy OOYYAIONMIMXCS YMEHHUS CaMOCTOSATEIHLHO MpHOOpeTaTh
3HAHHUS.

WuTerparus: mporpaMma ynIyoJisseT 3HaHHUS IO OWOJOTHH, XHMHH, SKOJOTHH, MEIHMIIMHEI,
ncuxonorun. ITorom ycBOeHHsI MpOrpaMMBbl SIBJISIETCS 3aIIMTa TPOEKTA.

Pexum 3ansaTHii: 2 pa3a B HEJENIO 1O 2 yaca.




1.7.Cpoxk peanuzauyuu npozpammeol

Cpok peanu3anyu MporpamMmsl - 2 Toja.
O01ree KOJMYECTBO Y4eOHBIX YACOB, 32IJIAHUPOBAHHBIX HA BeCh MepHO/ 00yueHus: 68 4acos.
[Tepsrii rog o0yuenus---34 yaca. Bropoit ron oOyuenns---34 yaca.

1.8. Ilnanupyemuwie pe3yibmamul 0C60EHUA NPOZPAMMEDBL.
Oopa3zoseamenvuble pe3yibmamol:

[Tocne 3aBepuienus oOydenus no I[Iporpamme obydaromuecs OyayT 3HATh:

v

COCTaB, CBOICTBA, 00JIACTH MPUMEHEHHSI HanboJiee pacpoCTPaHEHHBIX BEIIECTB U MATEPHUAIIOB U
YMETb IPUMEHSTh UX 10 HA3HAUYEHUI0, cOOII01as1 IpaBuiIa 6€3011acCHOro 0OpalleHus ¢ HUMU;
POJIb XUMUYECKUX JIEMEHTOB U UX COCIMHEHUH B )KU3HEEATEIBHOCTH OPraHU3Ma;

Ba)XHEHNIIME XUMUYECKUE NPEBPALCHNUS, JIe)Kalle B OCHOBE MeTa00IU3Ma;

HEKOTOpbIE HEOPIaHUYECKUE U OPTaHUYECKHUE BEILIECTBA, IPUMEHSAEMBIE B MEUIIMHE.

[Tocne 3aBepmenns ody4yenust no [Iporpamme odyqarormuecs OyayT yMeTh:

v

v

COCTaBIISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTCHHBIX 3JIEMEHTOB B MPHUPOJE, piiolpaMBaTh POjb
KaXa0ro B COXpaHCHHU IPHUPOAHOTO PAaBHOBCCHUS, AHAIM3UPOBATL IMPUYMHBI W IOCICACTBUA C€Iro
HapYIICHHUS,

IIPOBOAMTH XUMUYECKUI IKCIIEPUMEHT 110 OOHAPYKEHUIO KAaTUOHOB U aHMOHOB B COOJIIOJaTh IIpaBuiia
0€30MacHOCTH NP OOPAICHUH C JIEKAPCTBEHHBIMH BEIIECTBAMU U CPEACTBAMU OBITOBOM XUMUWU;
COCTABJISITh OTUYET O MPOICIAHHOM JKCIIEPUMEHTE;

MPUMEHSTH BEIECTBA 110 HA3HAYCHHUIO;

peuath 3aga4n pa3111/1qH0131 CTCIICHHU CJIOXKHOCTH:. KaK THIIOBBIC, TAK U KOMIIJICKCHBIC,

pa3BUBaTh COOCTBEHHYIO WMHHUIIMATUBY M TO3HABATEIbHYI) AKTUBHOCTh NPU PEIICHUU Pa3IHYHBIX
BOITPOCOB U MPOOJIEM B XUMUHU.

st MOHUTOpPUHTA PE3YJIbTATHBHOCTH 00Opa3oBarenbHOTO mporecca no IIporpamme «Xumusi B OBITY»
HCIIOJIb3YIOTCS CIIEAYIOIINE BUIBI KOHTPOJISA:

v

v
v

Ipe/BapUTENbHbI KOHTpOJIb (TMpoBEpKa 3HAHMN YydYalllUXCsl Ha HA4yaJbHOM JTale OCBOCHHS
[TporpamMMeI) - BXOJTHOE TECTUPOBAHHUE;

TEKYIINA KOHTPOJIb (B TE€YEHHE BCEro cpoka peanusauuu [Iporpammer);

UTOTOBBIM KOHTPOJIb (3aKJIIOUYUTENbHAs MPOBEPKA 3HAHUM, yMEHUH, HaBBIKOB MO UTOTaM pealu3aluu
[TporpaMmer).




2. Conep:xkanue Ilporpammbl

2.1.

Yueonuwrii (memamuueckuii) nnan

Temamuueckuit naan na 2022-2023 yueobnuwiit 200

Ha3Banue pa3nena

KoaudecTBO 4acoB

Bcero

Teopus

IpaxkTuka

®opma aTTecrauuu/
KOHTPOJIst

\Beoonwie 3anamus.

\Hcmopus é3aumoomuouieHuil
yeynoeexa u nPUpPoobl

BxonHoe TecTupoBaHue

Ceoiicmea eeutecme

TECTUPOBAaHUE/ OTYET
10 IPaKTU4YEeCKol padoTe

Hoqemy U KaK npomexkarom
XumuueckKue peakuyuu

TECTUPOBAaHUE/ OTYET
110 paKTU4YeCcKoi padoTte

\Booa

TECTUPOBaHUE/ OTUET
10 MpaKkTU4YecKor padoTe

YQucmote eeuwjecmea u cmecu 6
HCUZHU Ue/106€Ka

TECTUPOBaHUE/ OTUET
10 NpaKkTU4YecKoi paboTe

Ilosapennas conv u caxap

TECTUPOBaHUE/ OTUET
MO MpaKTUYEeCKor paboTe

Xumusa nuwiu

TECTUPOBaHUE/ OTUET
MO MpaKTUYEeCKor paboTe

Cnuuku

TECTUPOBaHUE/ OTUET
MO MpaKTUYEeCKor paboTe

\Hmozoeoe 3anamue

IloaBeneHne UTOroB

Hrtoro




Temamuueckuit naaun na 2023-2024 yueonuwtit 200

Ha3zBanue pa3aejia

KoaudecTBO 9acoB

Bcero

Teopus

IIpakTuka

®opma arrecTanuu/
KOHTPOJIA

\Beoonwie 3anamus.

\bymaza

TECTUPOBaHUE/ OTUYET
0 MPAKTUYECKON padboTe

Xumus u cmpoumeltbCmeo

TECTUPOBaHUE/ OTUYET 10
PaKTUYECKON paboTe

Xumus u meouyuna

TECTUPOBAHUE/ OTYET IO
[IPaKTUYECKON paboTe

Xumua u mpaucnopm

TECTUPOBAHUE/ OTYET TI0
[IPaKTUYECKON paboTe

Xumus u uvucmoma 6 oome

TECTUPOBaHUE/ OTUYET 10
[PAaKTUYECKON paboTe

Xumusa u kKocmemuueckue
cpeocmea

TECTUpPOBaHUE/ OTYET 110
[IpaKTHYECKON paboTe

Xumusn u nnanema 3emnsn

TECTUpPOBaHUE/ OTYET 110
[IpaKTHYECKON paboTe

\Hayuno uccaedosamenvcras
npoeKmuan 0esameabHoCHb

3amuTa npoeKTa

\HUmozoeoe 3anamue

HUToro




2.2. Cooeporcanue npozpammol.

Beenenue

O6mume mpaBwia pabOThl B XMMUYECKOH J1aboparopuu. TexHuka Oe30macHOCTH NpU padboTe B
XUMHYecKoi naboparopun. OkazaHue MepBOil MOMOIIM MPH HECYACTHBIX ciydasx. [IpaBuina paGoThl ¢
KHUCJIOTaMH, IeJI0YaMH, JIETyYuMU BellecTBaMu. HarpeBarenbHble mpuOOpsl U MpaBuiia paboThl ¢ HUMHU.
Xumuueckasi mocyjia oO11ero Ha3HaueHusi. MbITbe U CyIIKa XMMUYECKOM MOCY/bI.

Ponp xuMum B JKM3HM 4YellOBEKa M pa3BUTUU 4yesoBedecTBa. O030p BaKHEWUIIMX KIIACCOB
COCIMHEHUH, MCIIONh3yEeMbIX YEIOBEKOM. XHUMHUS -TBOPCHHE MPUPOIBI U PYK YEIOBEKA. XUMHUSI BOKPYT
Hac. XMMUYECKHUE BEIIECTBA B MOBCEHEBHOM )KM3HH YEIOBEKA.

Ilpakmuka:

Ipuemvl obpawenus ¢ nazpesamenvbHbiMU NPUOOPAMU (CRUPMOBKA, NIUMKA, 800AHAS OAHS) U
XUMUYECKOU nOCyOoll 00We20 HA3HAYeHUs.

Cocmasnenue mabauy, ompaxicaruwux Kiaccugukayuio eewecms, uU3eo0mosieHue MUKemox
HEeOP2aHUYECKUX 8eujecms, COCMaesieHue CRUCKA PeaKkmueo8, HeCOBMECMUMbIX O/ XPAHEHUSL.

Tema 1. VcTopus B3aMMOOTHOLIEHUH YEJIOBEKA U TIPUPO/IbI

HctouHnuku sHepruu (ucuepraemble U Hewcuepnaemble). «OKOJOTHMUECKUH  PIOK3aK».
Heo0OxonumMocTs OepexHOT0 OTHOLIEHUSI K OKpYXkatolie cpeze. UenoBek 1 npupoja B JaJIeKOM MPOLUIOM:
IIpHCBaMBarollee X03sAMCcTBO. [IpeBHUE moau. BnusHue NpupoAHbIX YCIOBUN HA PACCEICHUE U 3aHATHS
JIPEBHUX JIFOAEH.

OcHOBHbIE 3aHATHS JPEBHUX JIIO/IeH: coOUpaTeabcTBO U 0X0Ta. [IpucBanBaronee Xo3s1cTBO.
JlokasibHBIN XapakTep BAMSHUS EATEIbHOCTH IPEBHUX coOMpaTesell 1 OXOTHUKOB Ha MPUPOAY.

Ilepexon yenmoBeka Kk Mpou3BoLALIEMY X03aiCTBY. [IponsBoasiee x0341cTBO. BO3HMKHOBEHME
3eMJIeIeNIusl U CKOTOBOACTBA. Bo3aeiicTBre Ha pUpoAy IPEBHUX 3€MIIEIENbLIEB U CKOTOBOJIOB.
CruxuiiHoe npupoaonosib3oBanue. OnycTeiHuBaHUE. [ MOens HMBUIM3AMHA.

OT KoJecHUIIBI 10 camorieTa. Mi3MeHeHne XxapakTepa MpupoI0TI0Ib30BaHMs B ITPOIECCE Pa3BUTHUS
YeJI0OBEUECKOro 00IIecTBa

Yenosek u npupoaa B HacTosimeM. [Ipsgmoe 1 KOCBEHHOE BO3IEMCTBUE XO35MCTBEHHOM
NesITeIbHOCTH YelloBeka Ha npupoay. Marpoaykuus. Hencuepnaemble n ucuepraemMple HCTOUHUKH
sHepruu. McTouHuKYM SHEprun (McuepriaeMble i HeucuepraeMbie). « DKOJOTHIECKUH PIOK3aK.
Heob6xoaumocts

OepeKHOTO OTHOIIEHUS K OKPY)KAIOIIEH cpeie. AJTbTepHATUBHBIC HICTOYHUKH YHEPTUH.
[TpunuBHbIE 3eKTpocTaHIIMU. DHeprus BeTpa. ['eoTrepmanbHas sHeprus. buosnepreTuka.

Ilpakmuueckue 3a0anus

Mooenupyem sempsinoti osucamerns.

Cmpoum «po3y 6emposy c8oell MeCmHOCHU.

Ipespawenue paznvix 610086 sHepeuu opye 8 opyea.

Hazepesaem no-paznomy (nepedaua mennogou 3Hepeuu u3iydeHuem, menionpo8ooOHOCMbIO,
KOHGeKyuetl).

Tema 2. CBoiicTBa BELIECTB.

XuMuyeckue U pu3ndecKue cBoiicTBa BeniecTB. UncTrie BemecTBa U cMecl. OCHOBHBIC IPHUEMBI C
TBEPABIMH, JKUJIKAMHA U Ta3000pa3HBIMH  BellecTBaMu. JlaGopaTopHbIE CIOCOOBI  TONydEHHUS
HEOpraHM4YecKuX BemecTB. [Iporiecc pacTBopeHus BemiecTB. PacTBOPHI U UX MPUTOTOBIICHUE.

Ilpaxkmuueckue 3a0anusn

Tonyuenue yenexucioeo 2aza, KUciopooa 8 1abopamopuu.

Tonyuenue cynvghama meou uz meou, cepebpa uz Humpama cepeopa u m.o

Tema 3. [louemy 1 Kak IPOTEKAIOT XUMUYECKHE PEAKIIUH.

MHoroo0Opa3e # 3aKOHOMEPHOCTH NpPOTEKaHHs XUMHYeckHX peakuuid. Knaccupukanums
XUMHUYECKHX peakiuil. 3aKOHOMEPHOCTH MPOTEKaHUs XHUMHUECKUX peakuuil. BHemHue npusHaku
IIPOTEKAaHNUsl XMMUYECKUX pPEaKIMi. XUMHUECKHE YpaBHEHHMS. 3aKOH COXPAHEHHsS MacChl BEIIECTBA.
XVMHYECKNE PEAKIIMH B KUBBIX OPraHU3MaXx.




Ilpaxkmuueckue 3a0anusn

Cocmaenenue ypasHenuil peakyuti no yenouke npespaujeHui.

Onvimul «3mest u3 caxapHou nyopuly, « Bzaumooeticmsue memannios ¢ CONAHOU KUCTOMOUY, «3mest
u3 enrokonama Kanvyusay. [lposedenue kauecmseHnbix peakyuii.

Tema 4. Bona.

Bopa B macmrabe minanetsl. KpyroBopot Boabl. [IpupogHas Bosa u e€ npecHoi BOAbI Ha IIaHETE.
[IpecHas Boaa u ee 3amachl. JKOJIOTHYECKUE MPoOIeMbl YMCTOM Bobl. Boia B opranusme uenoseka. Boga
B MeaunuHe u (papmakonoruu. AHOMAINK (DU3MUECKUX CBOWCTB. PacTBopsiomiasi cCrioCOOHOCTH BOJIBI.
[TpoGaeMbl MUTHEBOM BOJIBI.

IIpakTuka:

AHanuz 600bl U3 NPUPOOHBIX UCTNOYHUKOS.

Pacmeopsrowee oeticmsue 600vl.

Ouyucmka 600bi.

Onpedenenue scecmrocmu 800bl U ee YCMpaHeHue.

MHnoeo nu 800b1 6 osowax u ppykmax?

Tema 5. UncThle BENIECTBA U CMECH B JKU3HU YEIIOBEKA

Yucteie BemectBa JuctuimupoBanHas Boja, Kucnopon. Cepebpo, Bomopon, Csunernr u ap.
Hctunnsie pactBopbl. Cmecu Mopckast Boga. ['panut. Ctanbs. PacTBop Xiopuaa HaTpusi sl UHBEKIUH.
Uyryn. Boznyx. bazanbt. Crexino. DMynbcust «Mmaciio B Boje». Pa3zHOBHIHOCTH cMmecei, 00JiacTu uX
UCIIONIb30BAaHUsI B TOBCEIHEBHOW JKM3HM ueloBeKa. ['OoMOreHHble U rereporeHHsle cMmecu. Cmecu B
dapmakosnoruu. [IpuMepsl XKUAKUX, TBEPABIX U razo00pa3Hbix cMmeceid. OMHOPOIHBIE U HEOTHOPOIHBIC
cmecH B ObITy. CBolicTBa cMeceld. Paznenenue cmeceil.

Brinenenue BeliecTB U3 HEOTHOPOIHOM cMecH, 00pa30BaHHOM PACTBOPUMBIMU M HEPACTBOPUMBIMU
B BojJe BemecTBamMu. OTcTauBaHue: BbiieneHue BeliecTB M3 HEOJHOPOJHOM CMecH, OOpa30BaHHOI
HEpPaCTBOPUMBIMU B BOJIE€ BEHIECTBAMU C PA3JIMYHOM IUIOTHOCTHIO. B JmenuTenbHOW BOpOHKE.
Juctunisnus, BbelllapuBaHue, UEeHTpUudyrupoBaHue, xpomarorpadus, KpUCTATU3alUs W BO3TOHKA.
[Teperonka wim TUCTUIUISIMS - CIIOCOO pa3/iesieHHs, OCHOBAHHBIN Ha Pa3JIMUUU B TEMIIEpaTypax KUMCHUS
JIpYT B Apyre KOMIIOHEHTOB.

[Ipuem pazneneHus: OTHOPOIHBIX CMECEH MyTeM HUCIApEHUs JIETYUUX KUIKOCTEN ¢ TOCIeIyIoeH
KOHJIeHcauuen ux napos. [Ipumep: nonydeHne qucTUIMpOBaHHON BOIbl. PelieHne 3a1au Ha HaX 0K ACHUE
MaccoBOM M 0OOBEMHOM J0JIM KOMITIOHEHTa CMECH.

Ilpakmuka

Uszeomosnenue npocmetiwux @uibmpos uz noopyyHvix cpedcms. PazdeneHue HeOOHOPOOHBIX
cmecell.

Ouucmka MeoHo020 Kynopoca om HepacmeopuMblX U pacmeopuMblx RpUMeceli.

Tema 6. [ToBapeHHas coub U caxap

Ponp moBapeHHOI cosiu B 0OMeHe BelIeCTB YeI0BeKa U KHUBOTHBIX. CosieBOi OalaHC B OpraHu3me
yenoBeka. [I[puMeHeHne xyopuaa HaTpHsl B XO3SIMCTBEHHOM JEATEIbHOCTH 4enoBeka. Kornma conp - sa.
3noynotpebienre conblo. Vcrmonp3oBaHHE XJIOpUJa HATPUsl B XUMHYECKOW IMPOMBIIUIEHHOCTH.
Hcnonp3oBanue xjmopuaa HaTpus B muile, MeaunuHe. [TponsBoacTBo nmoBapeHHo#M conm. Caxap U ero
cBoiicTBa. [lone3nsle 1 BpeaHble 4epThl caxapa. HeoObuHOE TpUMEHeHHe caxapa.

Ilpakmuka.

Ceoticmea pacmeopoe noeapeHHou cou

Topum nu caxap?

Tpubontomunecyenyus

Tema 7. Xumus numm

N3 gero cocront numa. XuMHYECKHAM COCTAB MPOAYKTOB MUTaHUsI. OCHOBHBIE KOMIIOHEHTHI MTHIIIN:
JKUPBI, OENKH, YIIEBOAbI, BUTAMHUHBI, CONH. XHMHS TPOAYKTOB PACTUTEILHOTO U >KMUBOTHOTO
npoucxoxaeHus. Ousnonorus numieBapeHus. [IpoaykTel OBICTPOTO MPUTOTOBJICHUSI U OCOOCHHOCTH WX




npou3BoJcTBa. [Iporeccsl, mporcxoasiue Mpy BapKe, TYIIEHUU | XapeHuu nuiy. Kak ciaenaTts ey He
TOJIbKO BKYCHOM, HO U TIoJIe3HOM? J]0OaBKM B MPOAYKTHI TUTAHUS.

XYUMUYECKUE PEAKIMU BHYTPH Hac. XMMHUYECKHE IMPOLECCHI, MPOUCXOSAIINE MPU XPAHESHUH U
nepepaboTKe CeIbCKOXO03sUCTBEHHOTO ChIpbs. KOHCepBaHThI U aHTHOKHUCIUTENN, UX POJIb.

Crioco0Obl XMMUYECKOTO aHAJIM3a COCTaBa BEUIECTB B MPOIyKTaxX nmutanus. CojepxaHiue BATAMUHOB
U MUHEpaJIbHBIX BEIIECTB B MUIIEBHIX MPOTYKTaX.

Ilpakmuka

Onpeoenenue kauecmeaa meoa. Ilposepka meda Ha Hanuvue Kpaxmanid, meid, Caxaposbi.

Onpeoenenue sumamurnos A, C, E 6 pacmumenvrHom macie.

Onpedenenue HUMpPaAmMo8 8 NPOOYKMAXx.

Ananuz npoxnaoumenvbHbiX HANUMKOS.

Onpeoenenue Kogheuna 8 HaNUMKax

OnpeodeneHue co0epiICanuusl H#Upos 8 CemMenax pacmeHull.

Kauecmeennwvie peaxyuu na npucymcmeue yeneeo0os.

Xumuueckue onvimsl € He8amenbHOU Pe3UHKOU.

Onpeodenenue codepaicanusi NOBAPEHHOU COMU 8 NPOOYKMAX NUMAHUSL (MACLO, Cbipbl, CONEHbLE

MBOPOICHBLE U30ETIUSL).

Tema 8. Cinuxu

[Tupodopsl. Uctopus uzodperenus cnuuek. Crnuxu [lancens u Yokepa. Cnnuku Copua. Ciuku
Upunu. IlIBenckue crnuuku Jlynacrpema. KpacHelit u  Oembiit  docdop. OxucnurenbHo -
BOCCTAHOBUTEJIbHBIE MTPOLIECCHI, MPOTEKAIOUINE IPU 3aKUTAHUU CIMYKU. OCHOBHBIE BUJbl COBPEMEHHBIX
cnuuek. /lepeBsHHbIC(M3rOTOBIEHHBIE U3 MATKHX MOPOJ I€PEBA - OCUHBI, JIUIIbI, TOIOJIS, AaMEPUKAHCKOM
0emol COCHBI U T. 1), KAPTOHHBIE M BOCKOBBIE (TTapa)MHOBEIEC - M3TOTOBJICHHBIC U3 XJIOMYAaTOOYMaKHOTO
KryTa, NponuTaHHoro napaguHom). [lo MeTony 3axuranus - TEpOUHbIE (3aXKUTarOIIKECs NPU TPEHUU O
CHEIMAJIbHYI0 TOBEPXHOCTh - TEPKY) M OecTépouHble (3a)XUTalluecs NpU TPEHUU O JH00YI0
MMOBEPXHOCTB ).

Cnuueunoe npousBoactBo B Poccun. CtpoeHue, cocTaB U U3TOTOBJICHUE CITUYEK.

Crennanpible ciiyky. [IITopMOBBbIe (OXOTHUYBH) - TOPALINE HA BETPY, B CHIPOCTU U MO JOKIAEM.
TepMuueckue - pa3BHUBarOIIME MPHU FOpeHUH OoJiee BBICOKYIO TeMIepaTypy U Jarollue MpH CropaHUHU
TOJOBKM Oosbliee KoiudyecTBO Temia. CHUTHaJIbHBIE - JAIONIMe IMpU TOPEHMM I[BETHOE IUIaMsl.
dororpaduyeckue - Jaroliie MTHOBEHHYIO SIPKYIO BCIIBIIIKY, UCHOJIb3YEMYIO MpH (oTorpadupoBaHUHU.
Curaphble - CIMYKU YBEJTMYEHHOTO pa3Mmepa Ui 6ojiee MpoJOHKUTEIEHOTO TOPEHUs IPH PaCKypUBaHUH
curapel. TpyOouHble- CIUYKM YBEJIMYEHHOIO pa3zMepa ajsi Oojiee MPOJOKUTEIBHOTO TOPEHUs IMpHU
pPacKypHUBaHUU KypUTEIbHOU TpyOku. KaMuHHBIE - OYEHb JUIMHHBIE CIIUYKH, YTOOBI 3a)KUraTh KaMUHBL.
l'a3oBble - MeHbLIEH AJMWHBI, YeM KaMHUHHbIE, YTOObI 3a)KUraThb TIa30Bble TOpeiKku. JlekopaTHBHBIE
(moapoyHble, KOJUIEKIIMOHHBIE) - OTPAHUYEHHBIE BBIITYCKH KOPOOKOB (MHOTJa HAabopaMu, yI0KEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticme pa3nuunbix 6U006 cnuyex (Oblmosewix, OXOMHUYbUX, MEPMULECKUX, CUCHATbHBIX,
KAMUHHBLX, homozpaghuyeckux).

Tema 9. bymara

Ot mepraMeHTa ¥ MISIKOBBIX KHUT 10 Hamux aHel. [{emmronosa. Cessyromue: KaoauH, KapOoHAT
KaJblUs, MUTMEHTHL. XJIomyaToOyMakHble TKaHW. Buabl OyMaru m MX NpakTHYECKOE HCIOJIb30BAaHUE.
Texnonorust mpousBojcTBa Oymaru. CTpykTypa OyMaru IojJ MHUKPOCKONOM BO (DIIyOopeclieHTHOM
CBEUYCHMH.

[ToypabOpukarel A7 MpoOU3BOACTBA Oymaru: JApeBecHass Macca WIM LEIUII0J03a; LEeJUToI03a
OJIHOJIETHUX PAcCTEHHMH (COJIOMBI, TPOCTHUIIBI, KOHOIUIM, pUca U APYTHX); MOIYLEUII0I03a; MaKyJIaTypa;
TpsIMUYHAs TojdyMmacca; JUlsl CHEelMalbHBIX BHJIOB OyMaru: acOecT, WIEpCcTh M APYrue TEeKCTUIbHbIE
BOJIOKHA.

[TpousBoacTBO Oymaru: MpUroToBI€HHE OyMa)KHOM Macchl (pa3MoOJi U CMEUIeHHEe KOMIIOHEHTOB,
NOpoKJelKa, HaloJHEeHHEe W OKpacka OyMakHOW Macchl); BbIpabOTKa OyMaXHOM Macchl Ha
OyMmarojenarenbHON MaliHe (pa30aBieHne BOJOW U OYHCTKA MacChl OT 3arpsI3HEHUN, OTIIUB, TPECCOBAaHUE




U CYIIIKa, a TAK)KE MIEPBUYHAS OT/IENIKA); OKOHUATEIbHAS OT/IeNKa (KaJlaHAUPOBaHHUE, pe3Ka); COPTUPOBKA U
yIaKoBKa.

Ilpakmuka.

H3yuenue ceoticme pasiuuHvix 6Uu008 bymazu.

IHonyuenue bymaeu.

Tema 10. Xumus 1 CTpOUTEIBCTBO

CrpoutenbHbie pactBopbl. M3Becth. Men. Ilecok. beron. Ilement. Mcropust crekna. Kupnnuu.
Qapdop u dasHc. [peBecrHa - yHUKaIbHBIA CTPOUTENbHBIN MaTepuan. JlakokpacodHble MaTepuaibl.
CpotictBa onm(bl, MaCISHBIX Kpacok, sMaied, pactBopurencii. [loHsTHe 00 SKOIOTMYECKH YHCTBIX
Marepuanax. Kepamuueckas nena. 3uaaput. Kampimut. Conomut. I'pyro6moku. CHIMKAThl METAIIJIOB H
BsDKyIMe Matepuanbl. Kopposus crpourensHbix MatepranoB. [lonuMepsl B CTpOUTENBCTBE.

XHUMHYECKUE CBOMCTBA CTPOUTEIIBHBIX MaTEpUaIOB

XHUMHUYECKass CTOMKOCTb - 3TO CBOMCTBO IIOKa3bIBAa€T, HACKOJIIBKO MaTepuaja YCTOMYMB K
BO3JIEUCTBUIO JPYI'MX BEILIECTB: KUCIIOT, LIEI0YEH, COJIEH U T'a30B.

Koppo3noHHasi yCTOMYHUBOCTB - CBOWCTBO MaTepHaia IPOTUBOCTOATH BO3IEHCTBUIM OKPYKArOLIEH
cpensl. Yarre Bcero 3T0 OTHOCUTCS K CITIOCOOHOCTH HE MPOITYCKaTh Biary.

PactBopuMOCTh - CBOHCTBO, NpU KOTOPOM MaTepuag HMEET CIHOCOOHOCTh pacTBOPATHCS B
Pa3INYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIOCOOHOCTh COEIUHATRLCS C APYTUMU MaTepUalaMu
Y IOBEPXHOCTSIMH.

Kpucrannuzanus - xapakTepucTHKa, P KOTOPOW MaTepuall MOXET B COCTOSIHUM Mapa, pacTBopa
WM paciiaBa 00pa3oBbIBATH KPUCTAILIBL.

Bunel 3arpsisHeHuil (mbLieBble, pajAvallMOHHBIE, OMOJOTHYECKUE, IIYMOBBIE), 3HAUEHHE >KUBBIX
OpraHM3MOB B JIOMax U KBapTUpax.

Ilpakmuka

Onpeoenerue omHoCUMENbHOU 3aNbLIEHHOCIU 8030YXA 8 NOMEUJeHUU.

Pewenue 3a0au ¢ saxonocuueckum COOépOfCCZHueM.

Tema 11. Xumusg u MeguIHa

Ilepevie wazu xumuu ¢ meduyune. Ilonstue o GpapMakoIOTUu, HATPOXUMHH, XUMHUOTEPAITUH.
[Tapanensc - OCHOBOMONOXHUK MeauIUHCKOM xumuu. Knasamii [Manen - ¢apmaxosor. II. Opnux -
OCHOBOIIOJIOKHUK ~ XuMmuoTepanuu. Ilpodeccun: xummk, OHOXMMHK, (apmaneBT, JabOpaHT.
JlexapcTBennble  BemiecTBa. Kiaccudukamuu — JEKapCTBEHHBIX — BEHIECTB:  (papMakosiormyueckas,
xumuueckas. CpIpb€ U1l TOJMyYEHUsI HEOPraHUYECKUX, OPraHNYECKUX JIEKAPCTBEHHBIX BenlecTB. DOpMbI
JIEKapCTBEHHBIX MPENapaToB: Ta0IETKH, Ipa’ke, CBEUH, IMYJIbCUU, CYCIIEH3UH, HACTOUKH U Jp.

Ilpakmuka

OsHnakomnenue ¢ hopmamu 1eKapCmeeHHbIX nPenapamos.

3naxomcmao ¢ obpasyamu 1eKkapcmeeHHbIX CPeOCma U ONblMbl ¢ HUMU.

DKCKYpCust 8 MeOnyHKm.

Campvle npocmole u3 1ekapcme

Ilepmanranar kamus. Mcropust oTkpbiTusa. Pusnueckue cBoicTBa. OKHCIUTEIBHBIE CBOMCTBA.
[IpumeHeHne pacTBOPOB NMepMaHraHata Kanus B ObITy, B Menuiuse. [IpaBuiia xpanenus. Mepsl nepBoii
MOMOIIH MIPU OTPaBJICHUHM KOHIIEHTPUPOBAHHBIM PacTBOPOM NepMaHraHara kaiaus. [lepokcun Bogopoaa,
uctopusi otkpeitud. llepruppons. ®dusmueckue, XUMHUUYECKHE cBOWcTBA. [IpuMeHeHue B MeqUIMHE:
KpOBOOCTAaHABIIMBaOIlee M Je3uHpuuupyrouiee cpenctso. Moa: uUCTOpUsS OTKPBITUSA, CTPOCHHUE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

bopnas kucnora, 60pHBIN COUPT, aHTUCENTHYECKAs] aKTUBHOCTh. DU3MOIOTHYECKHI pacTBOpP.

Jlsmuc. Hamateipasiit ciupt. ['ekcaruapar xmnopuaa kaisius. ['enraruapat cynbdara MuHKA.

AKTHBUPOBAaHHBIN yTOJIb.

Ilpakmuka

Ilpuecomosnenue pacmeopa xa0puda Kaivyus ¢ 3a0aHHOU MACCOB0U 00JIElU.

«Kuokuii xameneon». Pasnoscenue nepokcuoa 6ooopoda. H202 - okuciumens, goccmanogumenb.
Pacmeopenue wuooa 6 e600e, 6 cnupme. Pacnosnasanue uoouoos. QObecyeeuusanue pacmeopa




NepMan2anama Kauius akmueupOBaAHHbIM Y2IEM.

Aoosumbole seuwecmea

SAnpl. Knaccudukanus sIOBUTHIX BEIIECTB. YTapHBIA ra3: Nmpu3Haku orpaBieHus. OkazaHue
nepBoil momou. Ptyte. TokcuyHocTh mapoB pryTH. Coiid PTYTHU: KOJIOMENb, CylleMa, IPUMEHEHHE B
Mequiuae. Mpiubsk. Cunen. CoenuHeHus XpoMa. TOKCHUYHOCTh OpPraHUYECKHUX pPACTBOPHUTENCH.
[TpaBuiia xpaneHus S70B B ObITY. Mepbl epBOii MOMOIIY MIPU OTPaBIECHUN. XUMHUS U MEIUIIMHA.

buozennwvie anemenmol u ux coeounenus

OO0mmit 0630p OMOJIOTHYECKON POJIM 3JIEMEHTOB-OpraHOTeHOB Yriiepoa. Bomopoa. Kucmopon.
A3zort. Cepa. @ocdop.

buonoruueckass pojib HEKOTOPHIX HEMETAJNIOB, HE OTHOCSIIMXCSA K opraHoreHam ®drop. Xiop.
Bpom. Mox. Kpemunii. Ceren.

buonoruueckn Ba)KHbIE HEOpPraHMYECKHE coeluHeHus HemetauioB. Kuciopoxa. O3zon. Bopa.
Munepanbieie  Boabl. Ilepokcun Bomopoma. DepMeHTAaTMBHBIE CpPEACTBA 3alllUThl OPraHu3Ma.
CepoBogopoa. Ammuak. [{uki MmoueBuHOOOpa3zoBanus. MOHOOKCH]T a30Ta.

Hutpatel, HUTpUTHL. Yriekucinslii ra3. MoHookeun yriepona. bydepHsie cuctembl opranusma.
IunpoxapOonarnas Oydepnas cucrema. ®ocdartnas OydepHas cucrema. Mexanuzm OypepHOro neicTBus
CUCTEeMbI. B3aMOCBS3b KpyrOBOPOTOB OMOTEHHBIX 3JIEMEHTOB.

buoneopzanuueckana xumua u meouyuna

Heopranuueckyro OMOXMMHIO MOKHO paccMaTpuBaTh KaK TMPUIOKEHHE TMPUHIUIIOB
KOOpPJMHAIIMOHHOM XMMHH METAJNIOB K OMOJIOrH4ecKuM rpodiemam. MeTasuisl B opranusme
YyeJnoBeKa

buonoruueckas poib «METaIOB KU3HI»

O6muit 0030p ponu S-meraioB. Harpuit. Kammit. Maruuii. Kanbpuwmii. JlanHble MeTasuibl
paccMaTpuBarOTCs COTJIacHO IUIaHA:

1. Coneprxanue B 3eMHOM Kope. BaxkHeillire npupoiHble COETUHEHHUS.

2. Conepxanue U pOPMBI CyIIIECTBOBAHUS B KUBBIX OpraHu3Max. bronorndeckas poib.

3. [IpuMeHeHue MeTasia U ero COEAUHEHUN B MEIULIMHE.

4. TOKCHYHOCTH METAJIJIa U €T0 COCTUHECHHIA. )

O6mmii 0630p poau d-metamios. XKesezo. Maprauen. Kobanst. Menp. [unk. Monubnaen. Janubie
MeTaJIJIbl PACCMATPUBAIOTCS COTIACHO IJIaHA!

1 Copeprxanue B 3eMHOM Kope.

2 Baxwneiine mpupoIHbIe COSTUHEHHS.

3 Conaepxanue u popMbl CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. bronoruueckas pob.

4 TlpuMeHeHUE MeTaJlla U €T0 COSTMHEHUN B MEIUIIMHE.

®U3HOIOrUYECKast U MaTOJIOTUYECKAs POJIb HEKOTOPBIX AJIEMEHTOB B

opranm3me. S-OnemeHThl. O-DnemenThl. KomriuiekcHble (KOOpAMHAIIMOHHBIC) COCAWHCHHUS
pa3MYHBIX JJIEMEHTOB B OpraHu3Me. OJeMEHTHI, OO0Je3HH, JeKapcTBa. BHOIOTHYECKH AaKTUBHBIC
MOJIEKYJIBI.

Boma. AMuHOKHCTOTHL. AckopOuHOBas kucinora. OpTomMolnekynsapHas MeAulrHa. bronorudecku
aKTHUBHBIE OJIMTOMEpbl bHojormyeckas pojb HEKOTOPBIX METANIOB, HE OTHOCALIMXCA K «MeTajljam
xu3H». AmromuHuid. Cepedpo. bapuii. Pryts. CBunen.

Ilpakmuka.

Temamuueckas 6UKMopuHa « Xumus u MeOUuyuHa».

Qu3uueckan Xumus u MeOUUUHa

DU3MOINOT - 3TO (PU3NKOXUMHUK, UMEIOIIUI JEII0 C SIBICHUSIMHU XKUBOTO opranu3ma. M1.M. CeueHoB
JKuiBble opraHM3Mbl MOTYT CYLIECTBOBATH JIMIB OJaroaps UX 3aMeuyaTesIbHON ClTOCOOHOCTH KHHETUYECKH
KOHTPOJIMPOBaTh XUMHUYECKHME pEaKUMM M TEM CaMblM TOJABIATh CTPEMJIEHHE K JOCTHXKEHUIO
TepMOJIMHAMUYeCKuX paBHoBecui. M.B. bepesun Xumudeckas TepMOJMHAMHMKA U JKUBBIE OPTaHM3MBI
TepMoaMHaMHKa U OpraHU3MBI.

XuMuyeckas 1 OMoXuMuUecKasi KHHeTHKa U Katanu3. GepMeHTHI - OM0I0rHuecKrue KaTaau3aTophl.
3HaueHne pacTBOPOB M7l OMOIOTHH U MEAUIIUHEI.

Kucnorno-menounoe paBHoBecHue U Oy(hepHbIE CHCTEMBI OpraHu3Ma.

AmuHOKHCIOTHBIE OydepHble cuctembl. benkoBbie OydepHble cuctembl. M3MeHeHne KUCI0THO-
IEJIOYHOTO PABHOBECHS MPU PA3IUYHBIX 3200JIE€BaHUSX.




Meouyunckue mamepuai

Heoprannueckue MeauuuHCKue Marepuainbl. Metamisl. YTIiaepoaHble MaTepuaibl. MexaHu3Mbl
B3aMMO/JICHCTBUS METUIIMHCKUX MaTepUaJIOB ¢ OMOJIOrMUECKUMH cucTeMaMu. B3aumoeiictBus: Marepuan
- KpOBb, MaTe€pHal - TKaHb, MaTepHal - KJIETKa, MaTepHall - OMOIIOIUMEPHI.

HckyccTBEeHHBIE OpraHbl. AMIaparsl «MCKYCCTBEHHOE CEPALIC-JIETKOE», «MCKYCCTBEHHAs MOYKAY.
HckyccTBEeHHOE cepilie 4eI0BeKa C aBTOHOMHBIM MCTOYHUKOM ITUTaHUSI.

Bonpoce! k ceMuHapam:

1. Won: HCTOPHS OTKPHITHS, CTPOEHHE, PU3NIECKHE U XMMUUYECKHIE CBOMCTBA, IPUMEHEHHE.

2. Bopnas xuciora, 60pHBINA CIUPT, AaHTUCENTHYECKAs! aKTUBHOCTb.

3. ®dusunonornyeckuii pactsop. Jlsnuc. Hamareipublid civpr.

4. @ypanuiuH. AKTUBMPOBAHHBIN yrojib. ['opunuHuKH, miacTteipyu. VX npumeHeHue, CBOICTBa,
CHOCOObI XpaHEHHU.

S. AcnupuH. [Ipumenenue, papMakoIoruHiuecKoe JeicTBUE Ha OPTaHU3M.

6. AHTHOUOTHKH, KiTaccudukanus. J[ucoakTpros.

7. ApomaTudeckue Macia 1 uX JedCTBHE Ha Opranu3M. ApoMarepanusi.

8. AcnupuH, puznyeckre cBOMCTBa, UCTOPHS MOTyYEHHUS.

9. AHTUOMOTUKH, UCTOPHUS OTKPBITHS.

10. Knaccudukanmst siiOBUTHIX BEIICCTB.

11. VYrapHslii ra3: npusHaku otpasieHus. Oka3aHue nepBoi MOMOLIH.

12. Pryts. TokcuuyHocTh mnapoB prTyTH. Coiln pTYTH: KajlOMelb, CyJle€Ma, NPUMEHEHUE B
meuiuae. Mpimbsk. Ceuner]. CoeIMHEHHS XpoMa.

Ilpaxmuxka

Hccneoosanue nekapcmeenHvlx npenapamos.

Henosas uepa «Cnacume 6onvnoz2o». [lenosas uzspa Cconposoxcoaemcsi npogedeHuem
KA4ecmeeHHo20 aHaNu3ad pacmeopa KOHKPEmHO20 ewecmea Xumudeckumu memodamu. (Bewecmea:
muocyregham Hampus, HOB0OKauH, aakmam kaneyus, D-emoxosa, meonvui Kynopoc, 6pomuod Kanus,
cynbham mazHus,).

Hccneodosanue mokcuunocmu obimoswvix sewjecms. Ocmopodicro, nuugegvie 0ooasxu! Hx oeticmeue
HA OP2aHU3M.

Pewenue 3a0au no obweii xumuu ¢ MeOuKo-6uoI02U4ecKoll HanpagiIeHHOCMbIO.

Konxypc (konuuecmeennwiii) uucia peuwtennvix 3a0ay. Cocmasgnenue cOOpHUK08 3a0ay y4aujuxcs
no meme (c pewenuamu). Cocmagnenue meopuecKux pacyemHuix 3a0a4 No pasiuiHbIM MeMam.

JlexapcTBeHHbIE penapaThl, UX BUABI U Ha3HaueHue. Kaxxaoe JexapcTBO - XUMUYECKUIN pEaKTUB.

MHororpanssiii fion. Ilouemy Hox Hago AepkKaTh B IUNIOTHO 3aKYNOPEHHOM CKIIIHKE. «3€IEHKa»
WJIM pacTBOP OpUILIHAHTOBOTO 3e1€HOr0. HeoObIuHbIE CBOMCTBA OOBIYHOM 3EIEHKU.

AKTHBUPOBaHHBIN yTOJIb.

JlexapctBa oT npoctyabl. Butamunsl CaMoienbHBIE JI€KapCTBa.

AcnupyH WIHM aleTWICAINLNIOBAs KHUCIOTa U €ro CBOMCTBA. UTO NoOJIe3HEE: acIMpUH HIIHU
yIrcapuH, HypodeH wiu udynpoden?

ITepexucs Bogopona u rugponeputr. CBONCTBA EPEKUCH BOJAOPOJIA.

[lepmaHranat xanus, MapraHllOBOKHUCIIbIN KaJlHii, OH K€ - «MapraHioBka». HeoObluHbIE CBOIICTBA
MapraHioBku. Kakyro ormacHOCTh MOXKET IIPEJICTABIIATh MAPTaHIIOBKA.

HyxHa 51 B joManiHei anrteuke 60pHast KUCIIOTA.

Crapsle nekapcTBa, Kak ¢ HUMU MOCTYIIUTb.

Bormpocsl k cemuHapam:

1. Tlepmanranar kanus. Mcropus oTkpbiTus. @usnueckue cBoicTBa. OKUCIUTENbHBIE CBONCTBA.
[TpaBuiia xpaHeHUs IepMaHaraHara Kajusl.

2. TlpumeHeHHe pacTBOpa IepMaHraHarta Kajaus B ObITy, B MeAULIMHE. Mepbl TepBOI MOMOIIH MTPH
OTpaBJIEHUH KOHLIEHTPUPOBAHHBIM PaCTBOPOM MEpMaHTaHaTa KaJusl.

3. PactBop OpmnmantoBoro 3eneHoro. [lepokcns Bogoposaa, uctopusi OTKpbITus. [lepruapons.
du3nyeckue, XUMUYECKHE CBOWCTBA. [IpuMeHeHMe B MeAWIMHE: KPOBOOCTAHABIMBAIOIIEE U
Je3UH(PHUIMPYIOIIEE CPEACTBO.

IIpakmuxka.




Tonyuenue tioooghopma.

eticmeue kuciom Ha OPULTUAHIMOBBILL 3€IeHbLLL.
Ll]enounoe pacwennenue 1e60MuyemMuHa.

Kauecmeennas peaxyus na nepoxcud 600opooa.
Onpeoenenue GUmMamMuHo8 6 npenapamax NOAUSUMAMUHOS.

Tema 12. Xumus u TpaHcnopt

Martepuaibl, KOTOpble UCHOJIB3YIOTCS JIJIsl U3TOTOBIECHUS aBTOMOOWMIICH. 3anpaBoyHbIe KUIKOCTH
(TorMBO, Macna, CMas3K, OXJIQXKIAIOLIUE JKUJIKOCTH U T. U.); PE3UHBI - IIUHBI U PE3MHOTEXHUYECKUE
U3JeNus;  IJIACTMAcCChl;  OT/AEJIOYHOACKOpAaTUBHBIE  Marepuanbl  (OOMBKA, JIaKM M KPacKH,
AHTUKOPPO3HOHHBIE MOKPHITUS U T. U.); KJIEU, TEPMETUKHU. DIIEKTPOIUT - 3TO YTO-TO 3HAKOMOE. beH3HH,
KEPOCHH M JPYTue «- UHBl XUMHUYECKHE IMPOLECCHI, MPOUCXOISIINE MPH IKCILTyaTallud aBTOMOOWIIS.
DKOJIoTUsl 1 aBTOMOOUJT.

Ilpaxkmuxka:

1. Bensun u xepocum Kaxk pacmsopumeru.

OnbITH IO 03HAKOMJICHHIO C PACTBOPSIONIUM JeHCTBUEM HE(TEIPOIYKTOB, KaK U MPEAbIIYIIUH,
IUIOXO BUIHBI C IEMOHCTPAIIMOHHOTO CTOJIA, TIO3TOMY HX JIy4Ille BCETO CTABUThH B KayecTBe Ja00paTopHOi
paboTHL.

a) B IpoOHpKHU ¢ OEH3MHOM, KEPOCHMHOM M BOJOW HanuBaroT 1o 0,5 M pacTHUTENBHOrO Macjia H
B30AJITHIBAaIOT. Maciio pacTBopsieTcst B yriieBogopoaax. OTMEYaroT JIydlIyto pacTBOPUMOCTh B OCH3UHE.

0) B HEOONBINME CTaKaHYMKU WU (apPOpOBBIE YAIIKKM C TEMH XK€ >KHJIKOCTIMH ITOMEIIA0T
KYCOYKHU TKaHU C IATHAMM KHUPa U IEPEMELINBAIOT UX CTEKJISIHHOM najnouykoil 2-3 muH. [locne BrichbIXaHus
TKaHU, TOMELICHHbIC B OCH3MH U KEPOCHH, OKA3bIBAIOTCS OYHMILIEHHBIMH OT JKUpA.

2. Topenue svicuux yenes000pooos.

a) CmauuBarOT NOJOCKH (PUIBTPOBATBHON OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOHKUTAIOT UX.
BewecTBa ropsr cersummces miaMeHeM. Briciiie yrieBoaopo/isl Ipu ropeHuu 00pas3ytoT KOMOTb.

0) Haxene3nbie muacTuHKU Uiy haphopoBbIe KPHIIIKK HAIUBAIOT M0 HECKOJIBKY Karelb OeH31Ha,
KEpOCHMHA M CMAa304YHOTI0 Maciia WiW Mas3yra W nojpkurairoT. HabmomaroT To ke siBiaeHue. OOpaimarot
BHUMaHME Ha JIETKYIO BOCIUIaMEHsIEMOCTh OCH3MHA U Ha CPAaBHUTEIBHO TPYIHYIO 3aropaeMoCTb Ma3yTa.

B) B JKeJe3Hyro wWin (aphopoByl0 JIOKEUKY IMOMEHIAI0T HEOOJIbLION Kycouek mMapapuHa H
HarpeBaroT €ro B IiaMeHu ropenk. [lapadun ninasurcs, a 3ateM roput, o0paszys KOmoTb.

3. Ouucmrka 6eH3uHa U KepoCcuHa.

beH3uH u kepocuH nociie 3aBOJICKON MEPErOHKU co/iepKaT NpuMecH Hah TEHOBBIX KMCIIOT U IPYTUX
BEIIECTB, OCJIOKHAIOIIUX UX NpUMeHeHne. HeouniieHHbIi KepoCuH, HalpuMep, MI0X0 MOAHUMAETCS 10
buTHIIO TaMIbl, c1ab0 TOpUT U OBICTPO oOpasyeT Harap. HeouuiieHHbIe TPOAYKTHl MOKHO Y3HAaTh IO
IPSI3HOMY BUAY YU MAJIOW MPO3PAaYHOCTH.

OuncTKy TpPOM3BOIAT OOBIUHO, 00pabaThiBasg HEPTENPOAYKTHl CIEpBa KOHIEHTPHUPOBAHHOM

KHCJIOTOM, a 3aTEM IIIEJIOYBIO.
Hanugator B 60/IbIIYIO 1€IUTENbHYIO BOPOHKY 15—20 MJI HEOUHIIIEHHOT0 KEPOCHHA U MPUOABIAIOT 2-3
MJI KOHIIEHTPHUPOBAHHOM CEpHOI KMCIOTHI. BOpOHKY 3aKpbIBalOT MPOOKON U CMECh BCTPSIXUBAIOT 0KoJ10 10
MmuH. [Ipu 3TOM BOpOHKY Jepxat mpoOKoil BHU3 M BpeMs OT BpPEMEHH OTKPBIBAIOT KPaH, YTOOBI BHITYCTUTh
BBEpX Mapbl JieTyuux BeuecTB. [locie 3Toro cMecu JaroT pacciaouThes, Ha YTO TaKKe MOTpeOyeTcss MUHYT
10 unu naxke GosiblIe, ¥ MEJIEHHO CITYCKAlOT HHXKHHM CJI0H KHCIIOro TyIpoHa.

OcTaBmmiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJIOOHBIM K€ CIIOCOOOM BOJION B TeueHue 1—2
MUH. BogHbIH c110ii cyckaroT, a KepocuH npoMbIBatoT 5S— 10-npoueHTHBIM pacTBopoM mienouu. [Tocre
CIIMBAHUSA MIEJIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJION OCTATKH Iesioun (1mpoda heHoapTaaenHom).

VY6exnatorcss B TOM, YTO OUMIICHHBIH KEPOCHH OKa3bIBaeTCsl O0siee Mpo3pavyHbIM, JTyYllle TOPUT U
MMeEET APYrou 3amax.

Ha nuctku QunpTpoBaibHONW OymMaru MOMEIIAIOT KaIuld MCXOJHOTO M OYMIIEHHOTO KEPOCHHA.
OuuIieHHBIH KEPOCUH UCHAPSIETCS MOJIHOCThIO, HEOUUIIIEHHBIH OCTABIISET MOCe ceOsl MSITHO pUMeceH.

Tema 13. XuMus 1 yucTOTa B JIOME
Mpsuta. CoctaB, CTpO€HHE, TOJTYyYEHHUE.
CUHTETHYECKHE MOIOIIUE CPEACTBA U MOBEPXHOCTHO - AKTUBHBIE BENIECTBA.




OcHoBHble koMnoHeHTbI CMC: moBepxHOCTHO-akTHBHBIE BeulecTBa (IIAB); BcmoMorarenbHbie
BEIIIECTBA: IEJOYHBIE COJIM - KapOOHAT W CHUJIMKAT HATPHUsA, HEUTpalbHBIC COMM - cyiabdar u docdar
HATpUs;, KapOOKCHMETHIIIEIUII0N03a, MOJUBUHWIMUPPOINIOH, XUMUYECKHEe oTOenuBarenu (Tepcoiin);
XUMUYECKHe oTOenuBarenu (MepeKuch Boaopona); Qusnueckue (omTuueckue) orOenuBarenu -
¢ayopecuupyromye CoeAMHEHUs; acOPOLMOHHBIE KpacuTenu (yJIbTpaMapuH, UHIUTO, CHHTETUYECKUE
OpraHWYECKHUE MUTMEHTHI); OM000aBKH - GepMEHTHI (JIMIA3bl, MPOTEa3bl U JIP.); OTAYIIKH; aHTUCTATUKH.

CpenctBa OBITOBOM XMMHH - XUMHYECKHE CPEACTBA IO YXOIy 32 COOCTBEHHOCTBIO: OJICKIOH,
noMmeneHusiMu, aBromoomiamMu. K cpenctsam ObITOBOM XMMUU OTHOCAT J€3MH(UIUPYIOLINE CPEICTBA,
peneieHTsl U np. cpeactBa. CpeacTa ObITOBOM XUMUH, IPUMEHSIEMbIE /17151 BBIBEICHUS MISTEH.

Ilpakmuka

Onpeoenenue pH - cpedvl 8 MblLIAX U UUAMNYHSIX.

Ilpucomosnenue mvina uz c6euKu U CMUPAILHOU COObI.

Buviseoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, noayuenue. Cpaguenue c8oucme mvlia

CO CBOUCMBAMU CMUPATLHBIX NOPOUIKOE.

Tema 14. Xumus 1 KOCMETUYECKHE CPEJCTBA

Kocmetnueckue wmorommue cpenctBa. Kpembl. Ilenomoromue cpenctBa. OmonackuBaTend U
KoHauuoHephl. ['enmn. CocTaB M CBOWMCTBAa Kak COBPEMEHHBIX, TaK M CTAPUHHBIX CPEICTB THUTHUEHBI;
IPaMOTHBIN BBIOOP CPEACTB TMTHEHBI; MTOJIE3HBIE COBETHI IO YXOAY 3a KOXEH, BOJIOCAMU U MOJIOCTHIO PTa.
CocTaB U CBOICTBa HEKOTOPBIX TPENApPATOB TMTHEHUYCCKOW, JICUeOHOW M JIEKOPATHUBHONW KOCMETHKH,
rPaMOTHOE WX HUCHOJb30BaHUE. XMUMHUYECKHE IMPOIIECCHI, JIeXKAlllhue B OCHOBE yXO0/a 3a BOJOCAMHU, UX
3aBHMBKH, YKJIAJIKH, OKPACKH; IPABUIIBHBIN YXO/I 32 BOJIOCAMH, TPAMOTHOE HCITOJIb30BAaHHE TPEMapaToB JIs
OKpPACKH U YKJIAJIKH BOJIOC, OPUEHTHPOBAHUE B UX MHOTOOOpa3HH.

J1e3010paHThI ¥ O30HOBBIH «IIIUTY TUIAHETHI.

JyummcTelie BeliecTBa B napproMepun, KOCMETHKH, MOIOIIUX CPEACTBAX.

O¢dupnsie macna. Cocras.

Crnosxnbie 3¢upsl. CocTaB, CTpOEHUE, MOTYUYCHUE.

Ilpakmuka

H3yuenue cocmasa 0ekopamusHou KOCMEMUKU N0 SMUKEKAM.

Onpeodenenue pH - cpedvi 6 mbLiax u wiamnyHsx.

H3zeneuenue aghupnvix macen uz pacmumenvnozo mamepuaia. llepeunas mama, enogoe macio.

Ilonyuenue cnoxcHvlx 2¢pupos u3 OpeaHudeckux coeOuHeHuu. Dmuimemanam (3anax poma).
HUszobymunamanam (¢ppyxmoagulil 3anax).

Tema 15. Xumus u nnanera 3emiis

XUMHYECKHE DJIEMEHTHl B Ounocdepe. BHOTeHHbIE W BTOPOCTENIEHHBIE XMMHUYECKHE DIIEMEHTHI.
Makpo u MuKpodneMeHThl. [Ipu4MHBI W TpPU3HAKH HEAOCTaTKa B OpPraHM3ME YelOBeKa HEKOTOPBIX
a1eMeHTOB. buoreoxumuueckre nukibl. [{ukiel ra3oo0pa3sbix BemecTB. Ocagounblie HIUKIbL. Kpyrosopor
azorta B 6nocdepe. Cunepauus. Kpyrosopot yriepona B 6uochepe. Kpyrosopot kucinopona B 6uochepe.
[IpakTuueckas padota «KauecTBeHHOE onpeiesieHue HEKOTOPBIX TSXKENBIX METAJUIOB B BOZe». ATMOC(epa
Kak CBEeTOQMIbTP. 3acopeHHOCTh aTMmochepsl. [IpuyuHBI H3MEHEHHsI SPKOCTH, IIBeTa aTMocdepsl,
MPO3PAaYHOCTH M BUAMMOCTH aTtMocdepbl. DKosoruueckue mnpobdieMbl B arMmocdepsl. IlapHukoBbIi
addekr. [TapaukoBbIe ra3pl. BropocTeneHHble KOMIOHEHTHI aTMOC(hepsl (YTIASKUCIBIN ra3, MeTaH, OKCHJIbI
asora, TpornocdepHsbIil 030H, xJaopdropyriepoast). [locnencrBust naparukoBoro dddexra. O30HOBBINA ITUT
U 030HOBas nblpa. [lukn o3oHa. IIpuyMHBI UCTOHYEHHMS O30HOBOrO IIUTa. BemiecTBa - 3arps3HUTEIH
Tporocepbl. Okcuabl cepbl U xJjiopa. Kucinorasie 10xau. XuMu3M mporeccoB. @OTOXUMUYECKUA CMOT.
Ponp okcuaoB asora, 030HA, YrapHoro rasa, YIJIEBOJOPOJOB U albJETHIOB B 0Opa3OBaHUM
(OTOXMMHUYECKOTO CMOTa.

Ilpakmuka

H3yyenue xucrommocmu 0ocaokos

Hccnedosanue 6030yxa Ha cooepocanue meepovlx npumecell (8U3VAIbHO U HPU  NOMOUU
mukpockona). Heguyum npecnou 600v1 Ha niameme. 3acpsazHenue 600vl. Konyemmpuposanue
MOKCUKAHMO8 NO buonocudeckum yenoukam. Ilpedenvno oonycmumvie KOHYeHMpayuu 6ewecms 6 00e.
0630p snauenuti II/[K no naubonee onacuvim eewecmseam. Cmounvle 600vl. llepsuynas, emopuynas u




mpemuuHas 00pabomrka cmouHvIX 600. Xumuueckue cnocoodvl yoanenus 3acpsazHeHull (copoyus,
Heumpanuzayus,  KOaeyiayus,  CMepuiusayus,  IKCMpaKyus,  2NeKMpOXUMuyeckue  cnocoowl).
CunmemuyecKkue NoOBepPXHOCMHO-AKMUBHbBIE BeWecmea KAk 3azpAsHumenu uopocgepwvi. HMcmounuxu
OUOKCUHOB020 3A2PA3IHEHUSL BOOUL.

Onpeodenenue codepaicanusi UOHO8 8000poda 6 8ode. pH- (paxmop 600wl (uccredosanust npob 800bl
C NOMOWBIO OYMANCHBIX UHOUKAMOPOB).

«Onpedenenue ammuaka u UOHO8 AMMOHUA 8 800e». DKolocudeckue npobremvl IUmocgepoi.
Hecmuyuovi. Hucexmuyuowvi, eepouyudvl, yneuyuodsvlt, pooeHmMuyuovl, HeMamoyuosl, aKApuyUuosl.
Komnnexcnas cucmema 3awumol pacmenuii. Humpamol u rumpumul. Hx enusinue Ha opeanu3m 4eiosexd.

«Onpedenenue OMHOCUMENbHO2O KOAULECMBA HUMPAMO8 8 NOYBe).

«OnpedeneHue madxcenvbix Memanloé 6 noyse (UOHO8 MeOu OBYXBALEHMHOU, CEUHYA)».
DKonocuyecKultl. MOHUMOPUHe. 3a0ayu IKOI02UYECKO20 MOHUMOPpUH2d. XumuyecKue U Ouosocudeckue
Memoovl ananuza. buounouxayus. Qumounouxayus. Xumureckue memoosbl KOHMPOJIL.

«Oyenka 3azpasHenUs 8030YXa NO COCMOAHUIO X80U COCHbLY. Memoodvl MOHUMOpUHea 8030YUWHOU
cpeoul.

«Oyenka 3azpasHenus 8030yXa N0 COCMOSHUIO X80U COCHBLY.

«Onpedenenue wucmomsi 6030yXa N0 JTUUATHUKAM.

«CHez - UHOUKAmMOop Yucmomaol 8030YXa).

«Onpedenenue 3anvLieHHOCIU 8030VXAN.

«Oyenka uucmomsvl ammoc@eprHo20 6030yXa NO GelUUUHe aABMOMPAHCNOPMHOU HACPY3KUY.
Memo0bl MOHUMOpUH2a 8030VUHOU CPedbl.

«Pacmenus - unouxkamopul n1000poous nousy.

«Pacmenusi - uHOUKamopvl KUCIOMHOCIU NOYEY.

«Pacmenus - uHOuKamopwvl 600HO20 PEHCUMA NOUEY.

«Opeanonenmuyeckue noKazamenu 00bL.

«Kecmkocmov 600v1y. Memoobt monumopunea 600HOU cpeodwvl. «Hccnedosanue 6000npo8oOOHOU
800bLY.

Tema 16. Hayuno- ucciienoBatenbckas MpOEKTHASL JEATENBHOCTh
Teopus. [lonsTre npoekra. THUIIBI MPOEKTOB, OCHOBHBIE ATAIlbl BBHIIIOJIHEHUS NpoekTa. Kpurepuu
OLICHMBAHMSI BBIIIOJIHEHHS M 3aIUUTHI NpoekToB. Co34aHKMe NMPOEKTa OCYIIECTBISETCS MO CIEAYIOLUM
JTanam:
- Omnpenenenune npoOiIeMsl;
- AxTyanuzanus TeM;
- BpI60op 00bekTa U3ydeHus;
ITocTanoBka 1€/ ¥ 3a4a4;
[Ton6op marepuana;
Br100p MeTO0B HICCIIeIOBAaHMUS;
[TpoBeneHue sKCIEpUMEHTATILHON paboTHI;
- Odopmuenue padoThI;
- 3ammTa NpoeKTa, MPeICTaBICHUE PE3YIbTAaTOB.
Ilpakmuka
BrinonHeHue NpoeKTOB € UCIIOJIBb30BAHUEM KOMIIBIOTEPHBIX TEXHOIOIHH. 3aluTa IPOEKTOB.

2.3. @opma KOHMPOAA U ammecmayuu 00y4arOuuxcs.
I[J'IH OTCJIC’KUBAHUA PE3YJIbTATUBHOCTU O6p8.30BaTeJ'IBHOF 0 Iponecca 1o mnmporpamme «Xumus B
JKHU3HHU YCIJIOBCKA» UCITOJIB3YIOTCS CIICAYIOINUEC BUbI KOHTPOJIA:
- HpellBapHTeJ'IBHBIfI KOHTPOJIb (HpOBepKa 3HaHUH yqalmuxcCs Ha HaYaJlbHOM 3Tall€ OCBOCHUA
[TporpaMMmel) - BXOAHOE TECTUPOBAHMUE;
- TEKYIIMH KOHTPOJIb (B TEYEHUE BCETO CPOKA PEATTU3ALNN IPOIPAMMBI);
- WTOTOBBIIl KOHTPOJb (3aKIIOUYMTENbHAS MpPOBEpKa 3HAHHWM, YMEHMI, HaBBIKOB II0 HTOraMm




peannzanuu [Iporpammsr).
DopMbI ATTECTALMHU
- caMoCTOsITeNIbHAs padoTa;
- TECTUPOBAHHUE;
- TBOPYECKUE OTUETHI;
- y4acTHe B TBOPYECKUX KOHKYpPCax U IPEAMETHON OJUMIIMAJE 110 XUMUH;
- IIPE3E€HTAaLUs U 3aIIUTa IPOEKTA.
Texkyuuii KOHTPOJIb:
dopMaMu KOHTpPOJII yCBOGHMsI ydeOHOro Martepuana IIporpaMMmel SIBISIOTCS OTYETHI 10
NpaKTUYeCKUM paboTaM, TBOpUECKUE pabOTHI, BHICTYIUICHUSI HA CEMUHApax, CO3JAaHUE MPE3eHTAUU 1O
Tteme U T. 1. OOyuarommuyecs BBIIOJIHAIOT 33JaHKsl B MHIMBUAYAJILHOM TE€MIIE, COTPYAHUYAS C [1€aroroM.
BrinonHeHne mpoeKToB CO37aeT CUTYAIUIO, TO3BOJISIONIYIO PEaTH30BaTh TBOPUYECKHE CUIIbI, 00ECTICUUTh
BbIpa0OTKY JIMYHOCTHOI'O 3HAHUS, COOCTBEHHOI'O MHEHHS, CBOErO CTWJIS JeATeNbHOCTH. BrimroueHue
00y4aromuXxcsi B peaibHYI0 TBOPYECKYIO AEATEIbHOCTh, NMPUBJICKAIONIYI0 HOBH3HOH M HEOOBIYHOCTHIO
ABJISICTCA CTUMYJIOM Pa3BUTHS [103HABAaTEIbHOIo MHTEepeca. OAHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISIBIISITH MIPOOJIEMBI U pa3peniaTb BOZHUKAIOUINE TPOTHBOPEYHSL.
[To OKOHYAaHMM KaXJ0M TEeMbl MPOBOJUTCS HUTOrOBOE 3aHATHE B BHUJE TEMaTHYECKOIO
TECTUPOBAHUS.
Hrorosasi arrecTanus npeaycMaTpuBaeT BbIIIOJHEHHE HHANBUAYAIBHOTO IIPOEKTA.

3. Opranu3auMoHHO-NeAATOTNYeCKHe
yciaoBus peasau3anuu [IporpamMmmei.

3.1. Yueono-memoouuecxoe ovecneuenue Ilpozpammot

MeTOI[I/IKa O6y‘IeHI/IH o mnporpamme «XuMHs B 6LITy>) COCTOUT HU3 COUYCTaHHA JICKOHUOHHOI'O
H3JI0KCHUA TCOPETUICCKOTO MaTCpHraia C HarJIiIHbIM ITOKAa30M UJINTIOCTPUPYIOIICTO MaTCpuajia u IpucMoB
peHiCHusd MMPAKTUYCCKUX 3agay. O6yqafomnec>1 3aKpCIUIAOT IMMOJIYYCHHBIC 3HaHUA myTemM
CaMOCTOATCIIBHOI'O BBIIIOJTHCHUA TMMPAKTHYCCKUX pa60T. 21]'[5[ PasBUTHUA TBOPUYCCKOI0 XHMHUUYCCKOI'O
MBIIIJICHUS W HAaBBIKOB aHAJIUTHUYECKOH ACATCIBHOCTH II€Aaror mnpoOBOAUT CEMHHAPBI, 3aHATUS 110
MPE3CHTAIU TBOPUCCKHUX U NPAKTHICCKUX pa60T, MO3Ir'OBbIC IITYPMbI, MHTCIIJICKTYAJIbHBIC UT'PBI.

3.2. Mamepuanvno-mexunuueckoe obecneuenue Ilpozpammot
OpraHuzalvoOHHbIE YCIIOBHUS, MO3BOJISIIOIINME pEain30BaTh COACpPKAHHE JIONOJHUTEIBbHON
00pa3oBaTenbHOI MPOrpaMMbl «XHUMHUS B OBITY» MPEIIONIaratoT HATHIHeE:

- TOMENIEHUs, YKOMIUIEKTOBAHHOTO CTaHJIAPTHBIM YY€OHBIM 00OpPYyIOBaHHEM M MeOenbio (JI0cKa,
HapThl, CTYNbA, KA, HIEKTPOoOECIIeYeHNE, BBITSKHOM IMIKad, paKOBUHA C XOJIOAHON BOJIONPOBOIHOM
BOJION).

- HEOOXOAUMBIX JUIS SKCIIEPUMEHTOB 000PY/I0BaHHS U PEAKTHUBOB.

- MYJIbTUMEIUHHOrO 000pyAOBaHUSA (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (PidII- KapThl, 3KpaH,
CpeACTBa TENEKOMMYHHMKAIMU (JIOKAJIbHBIE IIKOJIbHBIE CETH, BBIXO/] B UHTEPHET).

Junaktuueckoe obOecrnieueHue MpeArnojaraeT Hajluyhe TEKCTOB pPa3HOYPOBHEBBIX 3aJjaHUM,
TEMAaTUYECKUX TECTOB MO KaKIOMY pa3Jielly TeMbl, UHCTPYKIMHA JJIs1 BBITIOJIHEHUS MIPAKTUYECKUX padoT,
TabnuIel xuMudeckux anmemeHToB J[.M. MengeneeBa, TaOmuIlbl pacTBOPUMOCTH OCHOBAaHHM, KHUCIOT,
coJie.

3.3. Kaopoeoe obecneuenue npozpammol.
[lenaror, peanuzyromuii [IporpaMmy 1o/KeH UMETh BbICILIEE WU CpeHEe MPOPecCHOHAIbHOE




o0pa3oBaHUe B COOTBETCTBYIOIIEM HANPaBICHUH U TaOOPaHT, 00eCTIEUNBAIONINI €€ MPAKTUYECKYIO YaCTb.
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