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1. IlosicHuTeabHAST  3aMHMCKA
Hanpasnennocts Ilporpammel  ectecTBeHHOHayuHas
Yposenb ocBoeHus [IporpaMMel — CTapTOBBIM

AKTYaJIbHOCTh U OCOOEHHOCTb MPOrPaMMBI

Cucrema o0miero oOpa3oBaHus HE BCErJa MOMKET O0ECTeUnTbh OOYHAIOIIMXCS TaKUM
ypoBHEM 00pa3oBaHMs, KOTOPBIH OyIeT MOCTaTOUYEH ISl peallu3allid WX CIOCOOHOCTEH B
BeIOpaHHO# chepe mesrenbHOCTH. [Iporpamma BHEYpOYHOW HEATETBHOCTH «XUMHSA B OBITY»
(manee — Ilporpamma) HampaBiieHa Ha pa3BUTHE U HOPMHUPOBAHKUE Y 00YYAIOIIUXCS METOCTHOTO
HpenCcTaBieHus 00 OKPYKAIOIMUX BEIIECTBAX HAa OCHOBE MOJYYEHHBIX XHMHUYECKUX 3HAHWH. B
xone peammsanuu I[Iporpammel, oOydaromuecs COBEPUIICHCTBYIOT CBOM yYMEHHS W HABHIKH B
peIIeHHN MPAKTHYECKUX 3a7ad, YTO CIOCOOCTBYET Pa3BUTUIO Y HUX JOTHUECKOTO, MHKEHEPHO -
TEXHUYECKOTO M JKOJOTMYECKOTO MbIIUIeHUs. Ha mpumepe XuMmuM, ydamuecs MOIydaroT
MpENCTaBICHUSI O METOJax IIO3HAHWA, XapaKTEepHBIX I ECTECTBEHHBIX HAYK
(9KCTIEpUMEHTATBHOM U TEOPETHIECKOM )

[Ipenycmotpennas IlporpaMmoil peanu3anuss MEXIPEAMETHBIX CBA3E€H IO3BOJIUT
00y4aromuMcs OCYIIECTBUTh MHTETPAIMIO0 MMEIOIIUXCS MPEACTABICHUN B IENOCTHYIO KapTHHY
MHUpa, a MPAKTUICCKUE 3aHSATUS M MPOCKTHAS JCSITEIHHOCTh COBEPIICHCTBOBATH YMEHUS H
HABBIKM, HEOOXOIWMBIC I TIPOBEICHUS WCCIENOBAHMSA, COMOCTABICHUS (DAKTOB, aHAIHM3a
MOJIYYEHHBIX PE3yJIbTaTOB, PAOOTHI C TPUOOPAMH U PEAKTUBAMH.

Brnanenne 3HaHMAMH O XWMHYECKHMX BEIECTBAX MOTYT OOECIEUUTh TPaMOTHOE
OTHOIIICHNE K MPUPOJE U K COOCTBEHHOMY 3/I0POBBIO 0e3 HaHeceHus ymepoOa. [loaTomy 3HaHME
BO3MOXHBIX TIOCJIEJICTBUN BO3JCHCTBUS PA3IUYHOTO POJAa XMMHUYCCKUX COCAMHCHHWHA Ha
OpraHW3M YeJIOBEKa CTAHOBUTCS HEOOXOIMMBIM HE TOJBKO IS Bpadeil, HO W I KaKIIOTO
YeIIoBeKa.

3HaHMs, TMOJTydaeMble B IIIKOJE MO XHWMHH, BO3MOXKHO M HEOOXOIMMO T'PaMOTHO
MPUMEHITh W B TOBCEAHEBHOW XW3HU. [lo3HaBas OCHOBOMOJArarolue 3aKOHBI XHMHH,
oOyuaromuecss 3HaKOMATCS C COCTaBOM M CBOMCTBAMHU Da3IMYHBIX XMMHUYECKHX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TIPUCYTCTBYIOIME B YEIOBEYSCKOM OpraHu3Me, TaK W TIpH
HE3aBUCUMOM BHENTHeM Bo3neicTBuH. [IIKONBHUKY y3HAIOT, KAaK MMEHHO 3TH BEIIECTBA BIHUSIOT
Ha MPOIIECCHI )KU3HEACATESILHOCTA OPTaHu3Ma M Ha CaMy >KM3Hb YEJIOBEKa - YTO IOJIE3HO U B
KaKMX KOJMYECTBAX, a YTO MOYKET OKa3bIBaTh OTPHUIIATEILHOE BIIMSHUC.

[IporpamMma «Xumus B ObITY» 3HAKOMHT 00YYaIOMUXCSA C KOMIUIEKCHBIMU MPOOJIeMaMu
¥ 3aJa4aMy, TPEOYIOIMMH CHHTE3a 3HAHUH MO pAay mpeamMeToB (pusnka, OMOIOTHS, FKOIOTHS,
reorpadusi, ©ICTOPHS).

DKOJIOTUUECKHE 3aJayd: aHalIW3 HM3MEHEHWH B OKPYXAIIIEH cpeae W OpraHu3amus
CBOETO BIIMSTHUS Ha CUTYyalnto, GopMupoBaHKe OEPEKHOTO OTHOIICHUS K TIPUPO/IC.

dusnyeckue 3amaud: M3yuyeHUEe (PU3MYECKMX CBOMCTB BEINECTB, (BU3MYCCKUEC METOJIBI
aHaJIM3a BEIIEeCTBA.

Hcropudeckue 3a1aun: HCTOPUYCCKUE CBEACHHS O BIMSHUM XMMHUH Ha )KU3Hb YETOBEKa.

buonornueckue 3aga4yn: n3y4eHne XMMUYECKOTO COCTaBa 00BEKTOB KMBOM MPUPOJIBI.

Nudopmarnka - mouck wHpopmanuu B HMHTepHeTe, coszmanue u odopmieHHE
Mpe3eHTaIui, padoTa B TEKCTOBBIX M TAOJUYHBIX PEIaKTOpaXx.

CopnepxxaHue MOPOTpaMMBbl 3HAKOMUT OOy4YarONUXCA C XapaKTEPUCTUKOW BEIIECTB,
OKPYXaIOIIKMX HAc B OBITY: BOJA, IOBApPEHHAs COJIb, MUIIEBAs COJA, C BEMIECTBAMH, M3 KOTOPHIX
CIleNiaHbl TMOCyJa, CMHUYKH, KapaHjamu, Oymara, CTPOUTEIbHbIC MaTepuaibl, aBTOMOOUIbHASA
TEXHHUKa, JIEKapCTBa U T. TI.

Takue Ttembl kak: «Boma», «lloBapeHHass conb», «Cnuuku», «bymara» paror
BO3MOKHOCTh aKTYyalM3allMl DKOJOTHYECKUX 3HaHUU oOyuwaromuxcs. [IpakTuueckue 3aHATHUS
CTOCOOCTBYIOT (HOPMHUPOBAHHMIO CIEIMATbHBIX YMEHMH W HABHIKOB pabOThl C BEIIECTBAMHU U
000pyIOBaHUEM.

[IpoekTHbIe PabOTHI, TEMAaTHKa KOTOPBIX MPUBOJIUTCS B MPOTPpaMMe, IO3BOJISIT
chopMupoBaTh y 00y4YAOMIUXCS YMEHHUE CAMOCTOSATENLHO MPUOOpPETaTh U MPUMEHITh 3HAHMSA, a
TaK)Xe pa3BUBAIOT UX TBOPYECKHE CIIOCOOHOCTH.



AxrtyanbHOCTH [Iporpammsl 00yclioBiI€Ha TeM, YTO B y4EOHOM IUIaHE MO MPEIMETY
«XuMHs» OTBEIEHO Bcero 2 4daca B Hedento B 8 m 9 kiaccax, 4To JaeT BO3MOXKHOCTH
chopmupoBats y 00ydaronuxcs ToJAbKO 0a30BbIe 3HAHUS 1O MpeaAMETy. B Toxe Bpems Bo3pacT
14-18 ner sBNAETCS BAXKHBIM Il MPO(ECCHOHAIBHOTO CAMOOTPEICIICHUs 00yJaroInXCs.
Bo03MOXHO, 4TO TPOCHYBIIMKCA HHTEpEC K XMMHH MOXKET BIMATH Ha BbIOOp Oymymieit
npodeccun.

Ilenarornveckass nemaecoodpaznocts Ilporpammsi

[Tegarornueckas menaecoobpazHocTh [IporpaMmbl 3akar04aeTcss B TOM, YTO B MPOIECCE
OoOydeHHUsI CO3/al0TCS YCIOBUA K (DOPMHUPOBAHHUIO Yy OOYYAIOIIUXCS IETOCTHON KapTHHBI
MHpPa, BOCHHTAHUIO JIIOEH TBOPYECKMX M KOHCTPYKTUBHO MBICISINIMX, TOTOBBIX K PEIICHUIO
HECTaHJAPTHBIX XU3HEHHBIX 3amad. Ha 3amstusx mo Ilporpamme Qopmupyrorcs yMeHUs
0e30macHOTO O0OpalleHnuss ¢ BEIICCTBAMH, HWCIOJIb3YEeMBIMA B TIOBCETHEBHOW JKW3HH,
3aKJIAJIBIBAIOTCS HOPMBI  3JI0pOBOTO 0oOpa3a >KM3HU. 3HAKOMCTBO OOy4arommxcs C
XUMHYECKHUMH BEUIECTBAMH, U3 KOTOPBIX COCTOUT OKPYKAIOIIMA MU, TO3BOJSET PACKPHITh
BOKHEHIITME B3aNMOCBSA3M YEIOBEKA U PA3INUHbBIX BEIIECTB B CPEJIE €r0 OOUTaHMS.

Otanuutenbubie ocobennoctTu IIporpammel.

[IporpaMma mmeeT NPUKIAIHYIO HAMPABICHHOCTh U CIYXKUT JJIsl YIOBJIETBOPEHHS
WHAWBUYyaTbHOTO MHTEpeca 00ydamuXxcs K M3YYCHUIO W MPUMEHEHWIO 3HAHWU 10 XMMHUH B
nmoBceHeBHOW ku3HU. B Ilporpamme craBuTcs 3amada HEOOXOIMMOCTH 00€CIIEYUTh
XUMHUYECKYI0 TPaMOTHOCTh B HANpPaBICHUU COXPAHEHUS 3H0pPOBbs, KaK 3ajora YCHEUIHOCTH
YeJ0BEeKa B JKHM3HU; JACTCS MOHATHE O JIEKAPCTBEHHBIX BEHMIECTBAX W MEXaHU3MAax WX ACHCTBUS
Ha opraHu3M yesnoBeka. Conepxkanue [IporpaMmbl ompenensieTcs ¢ y4e€TOM BO3PACTHBIX
ocoOeHHOCTeH 00ydarImuxcs W WX HHTEPECOB B 00JAaCTHM MO3HAHUS MHUpa, K camomy cebe,
KU3HH B IIEJIOM, @ TaKX€ C YUYETOM TCHXOJIOTO-NEarOrHIecKuX 3aKOHOMEPHOCTEH 00ydYeHUs |
(GopMupoBaHus eCTECTBEHHOHAYYHBIX 3HAHUH M BUAOB MO3HABAaTeNbHOU AesTenpHOCTH. Ocoboe
BHUMaHHe yjensercss GOpMUPOBAHHUIO FKOJIOTHYECKUX 3HAHUHM 00ydJaromuxcs.

Heas u 3agauyn I[porpammbl

Hean: ¢popMupoBaHue y oOyyaromuxcs TTyOOKOTO M YCTOWYMBOTO HMHTEpeca K MHPY
BEIIECTB M XMMHUUYECKUX MPEBpaIleHUH, MpuoOpeTeHne HeOOXOMUMBIX TPAKTUUECKUX YMEHUH 1
HaBBIKOB MPOBEJCHUS YKCIIEPUMEHTOB.

3agaun:

Oo0yuawmme:

- pacuIMpeHue Kpyro3opa o0ydyarouiuxcs;

- TIOBBILIEHUWE WX HHTEpeca K XMMUHU U Pa3BUTHE BHYTPEHHEH MOTHMBALMM YUYCHHUS
yepe3 (GpopMUpOBaHUE MPEJCTABICHUM O COCTaBE W CBOMCTBAX XMMHUYECKHUX BEIIECTB U
MaTepuasoB, OKPYXKAIOIIKUX Y€JIOBEKa B MOBCEIHEBHOM KU3HU U MEIUIIUHE;

- pacmiupeHue u yriayOJeHue 3HaHUU 00yYaIIMUXCS O POJIM XUMUYECKUX IJIEMEHTOB
U UX COCAMHEHUN B JKU3HENCSATEIBHOCTH OPraHU3Ma, O BAXKHEUIIMX XUMHYECKUX
NpeBpalleHusX, JIeKAIMUX B OCHOBE METa00NM3Ma, O MPUMEHEHUH B MEIUIIMHE HEKOTOPBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIECTB;

- pacuiMpeHHe W yriyOleHue 3HaHUU OOydYaroIIMXCs IO OBJIAJIEHHUIO OCHOBaMU
METOJIOB TIO3HAHMS, XapaKTEPHBIX ISl €CTECTBEHHBIX HayK (HaOJIOJCHHE, CpaBHEHHUE,
AKCIIEPUMEHT, U3MEPECHHE);

- TOATOTOBKAa OOYYalOIIUXCSl, OPUEHTUPOBAHHBIX HAa XUMHUYECKUU MPOPUIh
00ydeHHs, K YCBOCHUIO MaTepualia MOBBIIIEHHOTO YPOBHS CI0KHOCTU TIO XUMHUH.

Pa3BuBalommue:

- (GopMHUpOBaHHE CHNEHHAIBHBIX YMEHHUH M HaBBIKOB pPAOOThI C XUMUYECKUMH
BEI[ECTBAMHU U MaTepuasaMu B OBITY U MCIOJIb30BAHUS MOJYUYCHHBIX 3HAHUWH Ha MPAKTUKE;

- pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEM W YMEHUW Y4YaIlUXcs CaMOCTOSTEIbHO
npuoOpeTaTh U MPUMEHATh 3HAHUSI HA MPAKTHUKE.

BocnuraTeabHbie:



- BOCTHUTaHHE 3KOJOTHYECKOW IPAMOTHOCTU M XUMUYECKON KYJIbTYPbl HPH 00palieHUuu
C BEILIECTBAMMU;
- BOCIIUTAHHE SMOLMOHAIBHO - IIEHHOCTHOTO OTHOIICHHS K OKPYXKAIOLIEMY MHUDY;

- OpHUEHTalus Ha BBIOOP XUMUKO-OMOTOTHYECKOTO MPpoduis.

Anpecar I[Iporpammebl

[IporpamMma aktyampHa anst oOywaromumxcs 8-11 kmacca (14-18 ner). Ha oOydenue mo
MporpaMMe TPUHUMAIOTCS BCE JKEJAroline, MMEKmue 0a30Bble 3HAHUS MO XUMHUH U HE
MMEIOIIME TPOTHUBOMOKA3aHHUH 0 3/I0POBBIO.

@opMbI U peKUM 3aHATHI.
®opmbl opranu3anuu y4eOHoro 3aHATHA:
- JIEKIMOHHO-CEMHUHAPCKOE 3aHATHE,
- TPaKTHYECKOE 3aHATHE;
- Oecena;
- KoH(epeHIHS,
- wurpa.

@opmbl opraHu3anuu 00pa3oBaTeJbHOrO Mpolecca - TPYNNOBAs, WHIWBHAyaTbHA.

Copepxanne [Iporpammbel mpezmonaraeT pa3sHOOOpa3HBIE BHUABI JESTEIBHOCTH
oOyuaromuxcs: O0ecelpl, TMCKYCCHH, TPAKTUIECKHE U JabopaTopHbIe pabOTHl, CAMOCTOATEIbHBIC
MIPOEKTHBIE PAOOTHI C UCTIOIB30BAHUEM PA3JINYHBIX UCTOYHUKOB MH(POPMAITUH.

I'pynnosas (Gecena »BpucTHYECKas, 3alIUTa MPOEKTOB, JJAOOPATOPHOE 3aHATHUE, JEKIHS,
OJIUMITHAA, OTKPBITOE 3aHITHE, TPAKTUIECCKOE 3aHATHE, TPE3CHTAIMS, CEMUHAP).

Huousuoyanvnasn (HaOmonenne, oTpabOTKa HABBIKOB PEHICHHMS MPAKTUYECKUX 3aj1ady).

JlexnmoHHO-ceMuHapcKas (popMa MPOBEACHUS YUEOHBIX 3aHATHH MO3BOJSET PACIIUPHUTH
U yrayOuTh 3HAHUS O XMMHMYECKHX BELIECTBAaX, NMPHUMEHAEMBIX B OBITY, CTPOMTEIHCTBE,
MeauuuHe U T.A1. CeMuHapbl CHOCOOCTBYIOT TOBBIIICHHIO YPOBHS CaMOCTOSTEIbHOCTU
o0yJaromuxcsi B YCBOGHHH MaTepuaja U Mpu paboTe C JOMONHUTENbHBIMA HCTOYHHKAMHU
uHpopmarmu. [IpakTudeckue 3aHATHSA CMOCOOCTBYIOT (DOPMHUPOBAHHIO CIELMANBHBIX YMEHHH M
HaBBIKOB pabOThl ¢ XMMHYECKHMH BellecTBaMu U 00opynoBanueM. Co3aHue MPOEKTHBIX padoT
0 OTAETbHBIM TeMaM [IporpamMmbl MO3BOJISIIOT pPa3BUTh TBOPUYECKHUE CIOCOOHOCTH,
copMHUpOBaTh y 00YJaIOUINXCS YMEHHUSI CAMOCTOSATEILHO MPUOOPETaTh 3HAHMS.

WHrerpanus: mnporpaMma yriayOiaseT 3HaHUS [0 OMOJIOIMM, XUMHUH, 3KOJOTHUH,
MEUIMHBI, ICUXO0JIOTHH. VITOroM yCcBOEGHHUS TPOrpaMMBblI SIBJISIETCS 3aIIMTa IPOEKTA.

Pexxum 3ansitmii: 1 pa3 B Hexenmo mo 2 yaca.

Cpok peanu3anuu Ilporpammbl.

Cpok peanuzauuu nporpammsl - 1 roa. Ooduee KOJIM4eCTBO Y4eOHbIX YaCOB,
3aMJIAHHPOBAHHBIX HA BeCh NMepuoja 00ydyeHusi: 72 4acos.

Ilnanupyemsbie pesyiabTathl ocBoeHusi IIporpammsbl. OOpa3oBarteiibHBIC
pe3yJbTaThl:

[locne 3aBepuienus oOyuenus mo Ilporpamme oOyuaromuecss OyayT 3HATh:

- cocraB, CBOMCTBa, 00JacTH NpUMEHEHHs Haubojee pacnpoCTPaHEHHBIX BEIIECTB U
MaTepUaJoB M yMEThb MPUMEHSITh UX MO HAa3HAYEHHUIO, COONIoAas mpaBujia OE30MacCHOTO
oOpallleHusi C HUMH;

- pOIb XMMHYECKHX 3JIEMEHTOB M MX COCAMHEHUH B JKU3HEAEATENbHOCTH OPraHU3Ma;

- BaXHEHIIMEe XMMHMYECKHE MPEBpAIICHUS, JEXKallie B OCHOBE METaboJU3Ma;

- HEKOTOpble HEOPraHMYECKUE M OPraHMYEeCKUE BEUIECTBA, IPUMEHAEMbIE B MEAUIIMHE.

[Tocne 3aBepmenus obyuyenus mo [Iporpamme oOyuaromuecs OyayT yMeTh:

- COCTaBIATH CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B HPHUPO/IE,
000CHOBBIBaTh POJIb KaXKJOr0 B COXPAaHEHHU MPUPOJHOTO DPAaBHOBECHUS, aHAIU3UPOBATDH
MPUYMHBI U TIOCIEACTBHS €r0 HapyIICHHUS;

- TNPOBOAMUTH XMMHYECKUH IKCIEPUMEHT MO OOHAPYKEHHI0 KaTHOHOB M AHHOHOB B
pacTBopax;



-coOMmoiaTh mpaBwia 0€30macHOCTH TpH  OOpalleHuu ¢

BEIIIECTBAMHU U CPEJICTBAMH OBITOBOW XMMUH;

ocBoeHus [IporpamMmMbr) — BXOHOE TECTUPOBAHNUE;

Y4eOHblil (TeMaTHYeCKHUil) MJIaH

-COCTABJIATh OTYET O MPOACIAHHOM OKCIICPUMCHTC,

-IPUMEHATh BEIIECTBA 110 HA3HAYEHHUIO;
-pelaTh 3aa4l Pa3AMYHOM CTENEHU CIOKHOCTHU: KAK TUIOBBIE, TaK M KOMIJIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO HHUIIMATUBY U MIO3HABATENbHYIO aKTHBHOCTh MPH PEIICHUH
Pa3TUYHBIX BOMPOCOB M MPOOJIEM B XUMUHU.
Jlns MOHHTOpPMHIa pe3yJbTaTUBHOCTH O0pa30BaTENILHOIO IMpolecca Mo
[Iporpamme «Xumusi B OBITY» HCIIONB3YIOTCS CIEIYIOIINE BUIBI KOHTPOJIS:

* TpeBapUTENbHBIA KOHTPOJb (MPOBEPKA 3HAHUHN YUAIIUXCS HA HAYAIbHOM JTare

JICKAPpCTBCHHLIMU

* TEKYIIHi KOHTPONb (B T€YEHHE BCETO Cpoka peanmsanuu [Iporpammbi);
* UTOTOBBIA KOHTPOJIb (3aKJIIOUUTETbHAS POBEPKA 3HAHUH, YMECHUI1, HABHIKOB MO
uroram peanmzauuu IIporpammer).

2. Conep:xanue IIporpammsi

Ne | gazanue pasjena KosnnyecTBo yacoB ®opma arrecTanuu/
Bcero | Teopus NMPaKTHKA KOHTPOJISA
BBoaHbIe 3aHATHS. 2 1 1
1 Ucrtopus 4 2 2 Bxoanoe
B3aMMOOTHOIICHUH TECTHPOBAHHE
YeloBeKa M TMPHPOBI
2 CBolicTBa BelIECTB 4 2 2 TECTHUPOBaHUE/ OTUET
o IPaKTUYECKOH
paboTe
3 ITouemy w  kak| 4 2 2 TECTUPOBAHUE/ OTYET
IPOTEKAIOT MO0  MPaKTHYECKOH
XHUMHYECKHE PeaKiuu pabote
4 Bona 4 2 2 TECTUPOBAHUE/ OTUET
MO0  MPaKTHYECKOH
pabote
5 Yuctele BeuiectBa u | 4 2 2 TECTUPOBAHUE/ OTYET
CMeCH B  KU3HH MO0  MPaKTHYECKOH
YenoBeKa pabote
[ToBapennast conp u | 4 2 2 TECTUPOBAHUE/ OTYET
6 caxap IO NPaKTHYECKOH
pabore
7 XUMHst ULIH 4 2 2 TECTUPOBAHUE/ OTYET
MO0  MPaKTHYECKOH
pabote
8 Cruuku 4 2 2 TECTHUPOBaHUE/ OTYET
MO0  MPaKTHYECKOH
pabote
9 Bymara 4 2 2 TECTHUPOBaHUE/ OTYET
o HPAKTHUYECKON




pabore
10 | Xumus ul 4 2 2 TECTHUPOBAHUE/ OTYET
CTPOUTENBCTBO o IPAKTUYECKOH
pabore
11 | Xumusg n MequmuHa 4 2 2 TECTUPOBAHUE/ OTYET
o IPaKTAYECKOH
pabore
12 | Xumus u Tpancmopt 4 2 2 TECTHPOBAHUE/ OTYET
0  TPAKTHYECKOH
pabore
13 | Xumust u yucrora B | 6 2 4 TECTUPOBAHUE/ OTYET
J0OMeE 1o PaKTHYECKOM
pabore
14 | Xumwns ul 4 2 2 TECTUPOBAHUE/ OTYET
KOCMETHYECKUE 1o IPaKTAYECKOH
Cpe/acTBa pabore
15 | Xumus u masHera | 4 2 2 TECTUPOBAHUE/ OTYET
3emutst o TIPaKTHYECKOH
pabote
16 | HayuHo- 8 3 5 3amuTa mpoeKTa
HCCIIEI0BATENbCKAS
MPOEKTHAs
JeSITEIIBHOCTh
72 34 38

Conepxanue mporpamMmbl

Beenenune

O6mue npaBuna paboTel B XUMHYECKO#l nabopaTopuu. TexHuka 0€30MacCHOCTH TPU
pabote B xumuueckoil maboparopun. OkazaHue mepBOM MOMOIIM MPU HECYACTHBIX CIydasx.
[IpaBuna paboTbl ¢ KUCIOTaMu, ILIET0YaMM, JIETY4dMM BeulectBamu. HarpeBaTenbHble
npubOpbl U npaBuia paboThl ¢ HUMM. XMMHUUYECKas MocyjAa oOuiero HazHaueHus. MpiThe U
CYLIKa XUMHUYECKON MOCY/IBI.

Ponbp xumuum B JXKM3HM YellOBEKa M pa3BUTHM yesoBedecTBa. O030p BakHEHIIMX
KJIACCOB COEAMHEHUMN, UCIOJIb3YEMBIX YEJIOBEKOM. XHUMHS - TBOPEHHE MPHUPOABI U PYK
yesnoBeKa. XUMHS BOKPYT Hac. XMMHUYECKUE BELIECTBA B IOBCEJHEBHON XKM3HHU YEIIOBEKA.

Ilpakmuka:

Ilpuemvr obpawenus ¢ HazpesamenbHbIMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800AHAS.
Oams) u xumuueckol nocyoou oouje2o Ha3HayeHus.

Cocmasnenue mabauy, ompaxcalowux KiaCCUGUKAyuio 6ewecms, Uu3eomosieHue
IMUKEMOK HeOp2aHUYeCcKUx Geuyecms, cocmagienue CHUCKA Ppeakmugos, Heco8MeCmumblx
OJ151 XpaHeHus

Monyns 1. McTopus B3aMMOOTHOIIEHUH Ye0BEKa U HPUPO/IbI

Wcrounuku sHeprum (McyeprnaeMble U Heucuepraemble). «IKOJOTMUYECKUH PIOK3aK».
HeobxomuMocTh OepexkHOro OTHOLIEHUS K OKpy:katouei cpene. YenoBek U mpupoja B JaleKoM
NPOLUIOM: MNPUCBAMBAaIOIIEe XO03:AMCTBO. J[peBHHE NoAM. BinsgHue NpUPOIHBIX YyCIOBHH HA
pacceseHue U 3aHATHS JPEBHUX JIIOJIEH.

OcHOBHBIE 3aHATHS JIPEBHUX JIIOJCH: coOMparenscTBO M oxora. [IpucBauBaromiee
X03s1#cTBO. JlOKanbHBIA XapakTep BIMSHUS JEATEIbHOCTH JAPEBHHUX coOMpareneil U OXOTHHKOB
Ha [pUpO.Y.

[lepexon wyenoBeka K Npou3BOAsAIIEMY XO3siCTBY. [Ipoum3Bopsiee Xo03siCTBO.
Bo3HukHOBEeHuE 3emuleienusi M CKOTOBOJCTBA. Bo3neicTBue Ha NpUPOAY APEBHUX
3emjenenbleB U CcKoToBoioB. CruxuiiHoe mpupojaonoib3oBanue. OmnycTeiHuBaHKE. ['nbens
[ABUIIN3AIAHN.




Ot xonecHuupl 10 camoiera. Vi3mMeHeHue xapakrepa NPUPOIONOIb30BAHUS B IpOLECCE
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA

Yenoexk m mpupoaa B HacrosmeM. [IpsMoe M KOCBEHHOE BO3JCHCTBHE XO3AWCTBEHHOM
NEeATEIbHOCTH 4YelloBeka Ha mnpupony. Murponykums. Heucuepmaemble u ucuepriaembie
UCTOYHUKY dHepruu. McToyHuky sHepruu (McdyeprnaeMbie U HeHcUYepraeMbie). « DKOIOTHYECKUit
prok3ak». HeooxoaumocTh

0epeXHOTO OTHOIIECHHS K OKpYyKaromen cpene. ANbTepHATHBHBIC HCTOUYHHKH SHEPTHH.
[IpunuBHbBIE 3NMEKTpOCTaHUMH. JHEprus BeTpa. ['eoTepmanbHas >Heprus. buosnepreruka.

Ilpaxknwiueckue 3a0anus

Mooenupyem sempsinoil 0suecameis.

Cmpoum «po3y eemposy ceoeii MeCmHOCMU.

IIpespawenue pasuvix 6udos8 snepeuu 0pye 8 opyea.

Hazpesaem  no-pasmomy  (nepedaua  mennogoti  dHepeuu  U3NYYEHUEM,
Menionpo8oOHOCMbIO, KOHBeKYUell).

Monyns 2. CBoiicTBa BEIIECTB.

Xumundeckne M (Qu3nYecKre CBOMCTBA BemiecTB. YncTeie BemecTBa U cMecd. OCHOBHBIE
IpPUEMBl C TBEPIBIMHU, KUIKAMH W Ta3000pasHbIMH BemecTBamu. JlabopaTopHbie CrmOCOOBI
MOJIy4eHUs HeopraHuueckux BeniecTB. IIpomecc pactBopenusi BemiecTB. PacTBOpbl M uxX
MIPUTOTOBJICHUE.

Ilpaxknwiueckue 3a0anus

[onyuenue yenexucioeo 2asza, Kuciopoda 6 1abopamopuu.

[onyuenue cyrvpama medu u3z medu , cepebpa uz Humpama cepedpa u m.o

Moayns 3. [loueMy u Kak MPOTEKalOT XMMHYECKHE PEAKIUH.

MHoroo6pa3ue u 3aKOHOMEPHOCTH MPOTEKaHHsA XUMHYeCKuX peaknuid. Kmaccudukanms
XUMHYECKHX peakuuid. 3aKOHOMEPHOCTH MNPOTEKAHUs XUMHUYECKUX peakiuil. BHeniHue
IpPU3HAKU TPOTEKAHMA XUMMYECKUX peakuuil. XUMHUUYECKHE YpaBHEHUs. 3aKOH COXPAaHEHUS
MAaccChl BEIIECTBA. XUMUYECKUE PEAKLUU B KUBBIX OpPraHU3Max.

Ilpaxknwiueckue 3a0anus

Cocmasnenue ypasnenuti peakyuti NO yenouke npespauyeHu.

Onvimul «3mea u3z caxapHoti nyopwl», «B3zaumooleiicmeue memaniog ¢ CONAHOU
KUciomouy, «3mes u3 2n1oKOHama Kanbyusy

IIpogedenue kauecmeennvlx peaxyui.

Moayns 4. Bona.

Bopna B macmrabe mnanersl. Kpyrosopot Bojsl. [Ipupoanas Boja u €€ npecHoil BOJbI Ha
ranete. [IpecHas Bojga M ee 3amachl. DKOJOTHYECKHE MpoOIeMbl YMCTON Bonbl. Boma B
opraHu3Me yeioBeka. Boma B MeaunuHe M (apMakonoruu. AHOManuu (U3MYECKUX CBOWCTB.
PactBopsttoniast cnocoOHOCTh BOJbI. [IpoGiieMbl TUTHEBOI BOABI.

IMpakTuka:

Ananus 600wl u3 npuUpPOOHBIX UCMOYHUKOS.

Pacmeopsrowee oeiicmeue 600bi.

Ouucmka 600bi.

Onpedenenue scecmrkocmu 800bl U ee yCmpaneHue.

MHnoeo nu 600wl 6 0gowax u ppykmax?

Mopnyinb 5. UncTble BewmecTsa u CMECH B AKHM3HU 4EJIOBEKA

Yucteie BemectBa JuctunupoBannas Boaa, Kuciopoa. Cepedpo, Bogopoa, Csuner u
np. Ucrtunnsie pactBopel. Cmecn Mopckas Boga. I'panur. Crans. PactBop xnmopuna Hatpus s
uabekuui. YyryH. Bosayx. bazaner. Crekno. Omynbcus «Mmacio B BoAe». PazHOBUAHOCTH
cMeceil, 00JacTH MX HUCIHOJB30BAHMS B TOBCEAHEBHOW »U3HMU 4YellOBeKa. [|'OMOreHHble U
rereporeHnsie cMecu. Cmecu B (apmakosnoruu. [Ipumepsl KuAKUX, TBEPIABIX M ra3000pa3HbIX
cmeceir. OHOpOHBIE M HEOTHOPOAHBIE cMecH B ObITy. CBoiicTBa cMeceil. Paznenenue cmeceit.

Brinenenue BemiecTB M3 HEOJAHOPOIAHOW CMecH, OOpa3oBaHHOW pPacTBOPUMBIMU H
HEpacTBOPUMBIMK B BOJie BemecTBaMu. OTcTanBaHue: BpieneHue BewmecTB U3 HEOJHOPOIHOM
cMecH, 00pa30BaHHON HEPACTBOPUMBIMU B BOJE BEIIECTBAMHU C PA3IMYHON MIOTHOCTHIO. B



NeNUTENbHON BOpOHKE. JluCTWinsuus, BhIMapuBaHWe, LEHTPU(YTHpOBaHME, Xpomarorpadus,
KPUCTAIIHM3AIMA ¥ BO3rOHKA. [leperonka win AUCTHILIALMUS - CIOCO0 pa3aeneHus, OCHOBAHHBIHN
Ha Pa3JIMYuU B TEMIEpATypax KUICHHS IPYT B IPYre KOMIIOHEHTOB.

[Ipuem pasneneHust OAHOPOIHBIX CMECEHl IMyTeM HCHApEHUs JETYYHX >KHAKOCTEH C
NOCIEeNYIOIEN KOHJAeHCauuen WX mnapoB. [lpumep: mnonydyeHue IUCTHIUIMPOBAHHOW BOJBI.
Pemienue 3a1au Ha HaX0KJ€HUE MAaCCOBOM U 0OBbEMHOMN J0JIM KOMIIOHEHTA CMECH.

Ilpaknwka

H3zeomosnenue npocmetiwiux @Guibmpos u3z noopyuHvlx cpeocms. Pazdenenue
HEOOHOPOOHBIX CMecell.

Ouucmka mMeoH020 Kynopoca om HepacmeopuMblx U pacmeopumblx npumecel.

Monyns 6. [loBapennas conp u Caxap

Poxnp moBapeHHO# conmu B 00OMEHE BEIIECTB YenoBeKa U KMBOTHBIX. ConeBoi OanaHC B
opraHm3Me 4esoBeka. [IpuMeHeHue xnopuaa HATpus B XO3AMCTBEHHOM ICATEIBHOCTH
genoBeka. Korma comp - s, 3moymorpebienue conbio. Mcmonb3oBaHHE XJIOpUAa HATPHUS B
XAMHYECKOW TIPOMBINUICHHOCTH. Mcmonb3oBanue Xopujaa HATpUs B THINE, MEIUIUHE.
[TpousBoacTBO moBapenHoi comu. Caxap u ero coictBa. [lone3Hsie u BpeaHbIC YEPTHI
caxapa. HeoObruHOE TprMeHEHHE Caxapa.

Ilpaknuwka.

Ceoticmea pacmeopos nosapenHol conu

T'opum nu caxap?

Tpuboniomunecyenyus

Moaynp 7. XuMus nuiu

N3 dyero cocrout mnuma. XUMHUYECKHI COCTaB NPOAYKTOB NUTaHHs. OCHOBHBIE
KOMITOHCHTBI TWIIA: JKUPBI, OCJIKW, YIICBOABI, BUTAMHUHBI, COJH. XUMHUS MPOTYKTOB
PACTUTENBHOTO W XUBOTHOI'O MpOMCXOXJaeHus. Pusnosnorus nuuieBapeHus. [IpoaykTel
OBICTPOr0 MPHUTOTOBIEHHS U OCOOCHHOCTHM WX Hpom3BojcTBa. [Iporecchl, mpoucxonsdmue npu
BapKe, TyUIEHUM U KapeHUH nuuii. Kak cienats ey He TOJNbKO BKYCHOM, HO U MOJIE3HON?
J106aBKH B IPOAYKTHI TTUTAHUSI.

XVMMHYECKUE PEAKIUU BHYTPU HAC. XHUMUYECKUE IPOLECCHI, MPOUCXOASAIINE IPU
XpaHEeHHH U mepepaboTKe CelbCKOXO03IHCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCIUTENH, UX
poOJIb.

CrocoObl XUMHYECKOT0 aHaIM3a COCTaBa BELIECTB B Mpoaykrax nutanus. CopepikaHue
BUTAaMUHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOAYKTaX.

Ilpaknwka

Onpeoenenue xauecmsa meoa. [Iposepka meda na nanuyue Kpaxmaia, meid, Caxapo3ol.

Onpeoenenue sumamunos A, C, E 6 pacmumenvrom macie.

Onpedenenue Humpamos 8 NPOOYKmMax.

AHnanusz npoxaaoumenvHvlX HANUMKOS.

Onpeoenenue Kogeuna 8 Hanumrax

Onpedenenue cooepicanust Hupos 8 cemenax pacmeHuil.

Kauecmeennvie peakyuu Ha npucymcmeue y2ne60008.

Xumuueckue onvimvl ¢ He6amenbHOlU Pe3UHKO.

Onpedenenue coodepicanusi noapeHHOU CcOaU 6 NPOOYKMAX NUMAHUA (MACNo, Cblpbl,
COJIEHbIE MBOPOHCHBLE U30ETIUS).

Monyns 8. Cinuku

[Mupodopsl. Uctopust nzodbperenus cnuuek. Cnuuku Illancens u Yokepa. Crninuku
Copua. Crnuuku Upunu. IlIBeackue cnmukum Jlynactpema. Kpachbiit u 6enbiif docdop.
OKHCITUTENBHO - BOCCTAHOBUTEIbHBIE MPOLECCH, NPOTEKAIOIIUE IPU 3KUTAHUU CIUYKH.
OcHoOBHbIE BH/bI COBPEMEHHBIX clM4ek. [lepeBsHHbIE (M3TrOTOBICHHbBIE U3 MATKHX MOPOJ JepeBa
- OCHHBI, JIUIIBI, TOIOJIA, aMEPUKAHCKON O€JON COCHBI M T. I.), KAPTOHHBIE U BOCKOBBIC
(mapaduHOBBIC - M3TOTOBICHHBIE W3 XJIOMYaTOOYMaXXKHOTO KIyTa, MPOMMTAHHOTO HapaduHOM).
[To meTony 3axuranus - TEpOUHbIE (3aXKUTAIONIUECS [IPU TPEHUHU O CIICHUATBHYI0 MOBEPXHOCTD -
TEPKY) U OecTEPOUHbIE (3aXKHUTAIOLIUECS MPU TPEHUU O JIFOOYIO TTOBEPXHOCTB).



Cnnueunoe npousBoacTBo B Poccun. CrpoeHue, cocTaB M M3TOTOBICHHE CIHYEK.

Cneruanpubie cnnuku. LITopMoBBIe (OXOTHHYBH) - TOPSIINE HA BETPY, B CHIPOCTH H TIOJ
noxnaém. TepMuueckue - pa3BUBAIOIIUE MPU TOPEHUH 0OJIee BBHICOKYIO TEMIEpaTypy U JaloIine
IpU CTOPAaHWU TOJOBKM Oojbliee KOAM4ecTBO Tema. CHUrHANbHBIE - AAIONIME MPU TOPEHUU
nBetHoe miams. Dororpaduueckue - AAONMEe MTHOBEHHYIO SPKYIO BCHBINIKY, MCHOJNB3yEMYIO
npu  ¢dortorpadupoBanuu. CurapHble - COUYKKM YBEIMYCHHOTO pa3Mmepa s Oonee
MPOJOKATETPHOTO TOPEHUS TPH PACKYPUBAHUU CHUTapbl. TpyOOUHBIE- CIHYKH YBEIHYCHHOTO
pasmepa ans Oojee MPOMOKUTENBHOTO TOPEHUS NPH PACKYPHUBAHUU KypPHTENBHOW TPYOKH.
KamuHHBIE - OYEHb ATMHHBIE CIUYKH, YTOOBI 3aKHUTaTh KaMUHBI. ['a30BbIe - MEHBIIEH JIUHEL,
4eM KaMHUHHBIE, YTOOBI 3a)XUraTh Ta30Bble ToOpenkd. JlekopaTtuBHBIE (ITOAAPOYHEIE,
KOJUICKIIMOHHBIE) - OTPAHWYCHHBIC BBIMYCKHM KOPOOKOB (MHOTAA Habopamu, YIOXKEHHBIMU B
JEKOPATUBHYIO KOPOOKY).

Ilpaknwka

HN3yuenue ceolicme pasnuunvix 61006 cnuuex (OblMogvlx, OXOMHUYBUX, MEPMULECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaghuiecKux).

Moayns 9. Bymara

OT nepramMeHTa W HIEJNKOBBIX KHUT A0 Hamux AHeil. Llemmonosa. Ceszyromnue:
KAOJIWH, KapOOHAT KaJbIHs, MATMEHTHI. XJI0muaroOyMaskHbie TKaHH. Buael Oymarm u ux
MPAKTUIECKOE HMCIOJb30BaHue. TexHomorus nmpousBojacTBa Oymaru. CTpykTypa Oymaru moj
MHUKPOCKOTIOM BO ()JTyOpECIIEHTHOM CBEUCHUHU.

[Tonypabpukatsl 11 HOpOU3BOACTBA Oymaru: JIpeBecHas Macca WM IeNII0N03a;
LEJUII0JI03a OJHOJETHUX PACTEHHUH (COJOMBI, TPOCTHUIIBI, KOHOILIM, pUca U JPYIHX);
MOJYTIEJUTI0N03a; MaKyJIaTypa; TPSAMWYHAs ToJyMacca; JUisl CIEIHaNbHBIX BHIOB OyMarw:
acOecT, MepCTh U IPYrHe TeKCTUIbHBIE BOJIOKHA.

[Ipous3BojacTBO Oymaru: MpUrOTOBICHHE OyMakHOW Macchl (pasMoil M CMEIICHHE
KOMIIOHEHTOB, MPOKJEIKa, HAIOJHEHUWE U OKpacka OyMa)XHOW Macchl); BbIpaOOTKa
OymaxxHOH Macchl Ha OymarojenaTenbHON MamuHe (pa30aBieHHe BOJON M OUYUCTKA MAcCHI
OT 3arps3HEHUM, OTJIMB, IIPECCOBAHME M CYyIIKAa, a TaKK€ IMEpBUYHAs OTJEINIKA);
OKOHYAaTeJIbHAas OT/eJIKa (KaJaHIMpOBaHKE, PE3Ka); COPTUPOBKA U YIIAKOBKA.

Ilpaknuwka.

H3yuenue ceoticme paznuunvlx U006 bymazu.

Ionyyenue 6ymacu.

Monynbs 10. Xumus u CTpOUTENHCTBO

Ctpoutenbubie pactBopbl. W3Bects. Men. Ilecok. beron. Ilement. Mctopus crekia.
Kupnimun. ®apdop wu dasac. [peBecwHa - yHUKaIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacounsie MaTepuainbl. CBoicTBa oMb, MaclSHBIX KpacoK, dMalei, pacTBOpHUTENEH.
[Tonatne 00 3KONOTMYECKM YMCTHIX Marepuanax. Kepamudeckas neHa. 3ugaput. Kamblmwur.
Conomut. I'pyro6noku. Cunukatel METaJUIOB U BSXKYILIME MaTepuansl. Koppo3us cTpouTeNbHbIX
MatepuaiioB. [lonumepsl B CTpOUTENBCTBE.

XUMHUYECKHE CBOWCTBA CTPOUTENbHBIX MaTEpHaloB

Xumuyeckas CTOMKOCTb - 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MaTepHall YCTOMYHUB K
BO3JICHCTBUIO JPYTUX BELIECTB: KUCIOT, IIEJI0UEH, COlei U ra3os.

Koppo3uonHas ycToiiuuBOCTb - CBOHCTBO MaTepHala IPOTUBOCTOATH BO3JAEHCTBUAM
OKpy>Kkaroliei cpenpl. Yaie BCEro 3T0 OTHOCUTCS K CIIOCOOHOCTH HE NMPOIYyCKaTh Biary.

PacTBopuMOCTb - CBOHCTBO, TPH KOTOPOM MaTepuaj KMeeT CloCOOHOCTh PacTBOPATHCS B
Pa3JIMYHBIX KUIKOCTSX.

Anresus - cBOMCTBO, KOTOPOE XapaKTEpH3yeT CHOCOOHOCTh COEAMHATHCA C IPYTUMHU
MarepuagaMu U IMOBEPXHOCTIMHU.

Kpucrannuszanus - xapakTepucTHKa, P KOTOPOM MaTepHal MOXET B COCTOSHMH Mapa,
pacTBOpa WIH paciuiaBa 00pa3oBbIBaTh KPUCTAJUIBI.

Buppl 3arps3Henuil (IbLieBble, pajanaluoHHbIC, ONOTOTHYECKHE, ITYMOBbIE), 3HAUCHHE
YKUBBIX OPTaHU3MOB B JJIOMaxX U KBapTUpax.

Ilpaknwika



Onpedenenue omHoCUmMeNbHOU 3aNbLIEHHOCIU 6030VXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonocuueckum cooepaircanuem.

Moaynb 11. Xumus u MmenunuHa

Ilepsvie wiazu xumuu ¢ meduyune. IlonsTne o (HapMakoIOTHH, HATPOXUMHH,
xumuotepanuu. [lapanenbc - OCHOBONOJIOKHUK MeIMUUHCKON xumuu. Knapnumii ['anen -
dapmakoror. II. Dpaux - ocHOBOMONOXKHUK XuMuoTepanuu. [Ipodeccun: XUMHUK, OMOXUMUK,
¢apmarest, nabopant. JlekapcTBeHHbIe BemecTBa. Knaccudukanum nekapCTBEHHBIX BEIIECTB:
papmakonornueckas, xummdeckas. CoIpp€ JUIs MOTyYeHHS HEOPTAaHMYECKUX, OPTaHUYECKHX
JEeKapCTBEHHBIX BemiecTB. DOpMBI JEKapPCTBEHHBIX MpEMapaToB: TaONETKH, Apaxe, CBEYH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKU U Jp.

Ilpaknwka

Osnakomnenue ¢ popmamu 1eKapCmMeeHHblx NPenapamos.

3Haxomcmeo ¢ 0bpasyamu 1ekapcmeeHHblx cpeocms u Onvimsl ¢ HUMU.

OKcKypcusi 6 MeOnyHKm.

Camvie npocmoie u3 nekapcme

[lepmanranat kanus. Hcrtopust oTkpbiTua. Dusmueckue cBoicTBa. OKUCIUTENbHBIC
cBoiicTBa. [IpumeHeHre pacTBOpPOB TepMaHTraHaTta Kajus B ObITy, B MemuiuHe. [IpaBmia
XpaHeHusi. Mepbl TepBOM NOMOIIM TPU OTPAaBICHUU KOHUEHTPUPOBAHHBIM PAaCTBOPOM
nepmanranara kanusd. Ilepokcun Bomopona, ucropus oTkpeitus. I[leprugposs. ®usnueckue,
XUMHYECKHE cBoMcTBa. [IpumMeHeHme B  MeauUMHE: KPOBOOCTAHABJIMBAIOLIECE U
nesuHduuEpytomee cpeacTBo. Moa: ucTopus OTKPHITHSA, CTPOCHHE, PU3UYECKUEC W XMMHUUYECKUE
CBOMCTBA, IPUMECHECHHUE.

bopnas kucimora, OOpHBI CHOUPT, AHTHCENTHYECKas AKTUBHOCTh. Du3Monormyeckuit
pacTBop.

Jlstuc. Hamateipusiit cnupT. ['ekcarugpar xmopuaa kambius. [emrarumpar cynbdara
LIMHKA.

AKTUBUPOBAHHBI yrOJb.

Ilpaknwka

IIpucomosnenue pacmeopa xaopuda Kaibyus ¢ 3a0AHHOU MACCO80U O00Jell.

«Kuokuii xameneon». Paznooxcenue nepoxcuda 6ooopooa. H202 - oxuciumens,
soccmanosumens. Pacmeopenue uooa 6 60de, 6 cnupme. Pacnosnaganue uoouoos.
Obecyseuusanue pacmeopa nepmaneanama Kaius AaKmueUpOSanHuLM Y2iém.

HAoosumpwle eewecmea

SAner. Knaccudukanus sSAOBUTBHIX BEIIECTB. YTapHbIM ra3: MpPU3HAKA OTPABIICHUS.
Oxkazanue nepBoil nomomu. Ptyts. TokcuuHocTs napoB prytu. Conu pTyTH: KOJOMEND, CylIeMa,
npuMeHenune B MeauuuHe. Mpimbsak. Ceunen. CoeauHenust xpoma. TOKCHUHOCTh OpPraHUYECKUX
pactBoputeneil. [IpaBuna xpanenus 7108 B ObITy. Mepbl mepBoil MOMOLIM MPH OTPABICHHU.
XHUMHS U MEAMLIMHA.

buozennvie snemenmor u ux coedunenus

OO6muii 0030p OMONIOTMYECKOW pONU 3IIEMEHTOB-OpraHoreHoB Yriepona. Bogopoa.
Kucnopon. Azot. Cepa. ®ocdop.

buonorudeckas poinb HEKOTOPBIX HEMETANJIOB, HE OTHOCAIIMXCA K opraHoreHam @rop.
Xnop. Bpom. Mox. Kpemuuii. Cenen.

buonorndyeckn BakHbIE HEOpPraHWYeCKHe coeluHeHuss HemertamnoB. Kucimopoxa. O3on.
Bona. Munepanbnsie Boabl. [lepoxcun Bomopona. depMEHTATHBHBIE CPEICTBA 3alMUThI
opranusma. CepoBogopoa. Ammuak. L{ukn MoueBuHOOOpa3oBanus. MOHOOKCH]] a30Ta.

Hutpatbl, HUTpUTHL. Yraekucnslil ra3. MoHookcuj yriepoja. bydepHsie cuctembt
opranusma. luapokapOoHatHas Oydepnas cucrema. Docdarnas OydepHas cucrema.
Mexanusm OydepHoro aeicTBus cuCTEMBl. B3auMOCBs3b KpyroBOPOTOB OHMOTE€HHBIX
3JIEMEHTOB.

Buoneopzanuueckaa xumus u meouyuna

Heoprannueckyio OHMOXMMHIO MOXHO pacCMaTpUBaTh KaK MNPUIOKEHHE MHPUHLHUIIOB
KOOPAMHALMOHHOW XUMUHM METaJJIOB K OMOJOTHYECKUM TpobiemaM. MeTaluibl B OpraHu3me



YeloBeKa

Buonoruyeckas pojib «METAIOB KH3HH»

O6muit 0630p ponu S-metamioB. Harpuit. Kanuit. Marauii. Kaneruid. JlanHsie MeTaIbI
paccMaTpHUBAKOTCS COTJIACHO TLIAHA:

1. ConepxaHue B 3eMHOW Kope. BaxHeillue npupopHble COEAMHEHHUS.
2. Copepxanue u (GopMbl CYIIECTBOBAHUS B XHMBHIX OpraHW3Max. buomorndeckas
pOJIb.
3. [IpuMeHeHNEe MeTalula W €ro COCAMHEHUN B MEIMIMHE.
4, ToxcuuHOCTH MeTalIa M €r0 COCTWHEHHUIA. )

OO6mmit 0630p pomu d-meramnoB. JKeneso. Mapranen. KobGaner. Menp. IluHk.
Monu6nen. JlanHple MeTaibl PacCMaTPHBAIOTCS COTIACHO IAHA:

1 Conepxanue B 3eMHOW Kope.

2 BaxHheiime NPUPOTHBIE COCTUHEHHS.

3 Copnepxanue 1 (OpPMBI CYIECTBOBAHUS B JKUBBIX OpraHu3Max. bmomormueckas poib.

4 TlpumeHeHHE METamIa W €ro COSTUMHCHHN B MEIUIIMHE.

®uznonornyeckas U MaToJIOTUUECKAs POJIb HEKOTOPBIX AJIEMEHTOB B OpPraHU3ME.

s-Onementhl. d-DnemenThl. KomiuiekcHble (KOOPAMHAIIMOHHBIC) COCAWHEHHS Pa3IMYHBIX

JJIEMEHTOB B OpraHW3ME. OIJEMEHTHI, 00JIe3HH, JeKapcTBAa. bHONOTHUECKH aKTHBHBIC

MOJIEKYJIBI.

Bona. AmuHOKHCIOTBHL. AckKopOmHOBast kuciaotra. OpTOMOJEKYJIsIpHas MEIUITUHA.
buonornueckn axkTUBHBIE OJMroMepsl buonoruueckas pojb HEKOTOPHIX METAJIOB, HE
OTHOCSIIMXCS K «MeTajuiaM Xu3Hu». Amomuauid. Cepedpo. bapuii. Pryrs. CBuner.

Ilpaknuika.

Temamuueckaa euxmopuna «Xumus u MeOUYUHay.

Qu3uuecKkas XumMus u MeOUyUHa

®usnonor - 370 GU3UKOXUMHK, UMEIOI[UHA AeN0 C SBICHUAMU >KUBOTO OpraHH3Ma.
N.M. CeuenoB XKuBble OpraHu3Mbl MOTYT CYIECTBOBATH JIHUIIb Olaroaaps UX 3amMedaTenbHOH
COCOOHOCTU KMHETUYECKH KOHTPOJIMPOBATh XMMHUYECKUE PEAKLMH U TEM CAMBIM I10JABIAThH
CTpEMIIEHHE K AOCTIKEHHUIO TepMoJAMHaMH4yeckux paBHoBecui. M.B. bepesun Xumwuueckas
TEPMOJMHAMMKA U KUBbIE OPraHu3Mbl TepMOIuHAMUKA U OPIraHU3MBI.

Xumnyeckas ¥ OunOXMMHUYECKas KUHETMKAa M KaTanu3. DepMeHTbl - OHONOrHyYecKue
KaTaJau3aTopbl. 3HAUE€HUE PacTBOPOB AJIsi OMOIOTUH U MEULIMHBI.

KucnorHo-menoynoe paBHOBecue U OydepHble CHCTEMBl OpraHU3Ma.

AmuHOKHCIOTHBIE OydepHbie cucteMbl. benkoBbie OydepHbIe CHCTEMBI.
3MeHeHne KHUCIOTHO-IIENOYHOTO PaBHOBECHS TpPH Pa3iUYHBIX 3a00NEeBAHUSAX.

Meouyunckue mamepuansl

Heopranunueckue MeIMUMHCKUE MaTepuaibl. MeTamasl. VYriepogHble MaTepHalbl.
MexaHu3Mbl B3aMMOJEHCTBUS MEAULMHCKUX MaTepuanoB ¢ OHONOTMYECKUMU CHCTEMaMHU.
B3aumopnelicTBus: Marepuall - KpoBb, MaTepuall - TKaHb, MaTepuas - KJIE€TKa, MaTepuan -
OHOIOIUMEPBI.

HckyccTBeHHbIE OpraHbl. Anmaparbl «UCKYCCTBEHHOE CEpJLE-JIEerKoe», «MCKYCCTBEHHAs
nouka». MIckyccTBeHHOE cep/ilie YeloBeKa C aBTOHOMHBIM UCTOYHUKOM MUTAHMUSL.

Bompocsl k cemuHapam:

1. Mom: wcTopuss OTKpBITHs, CTpocHHME, (U3MUECKHE M XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE.

2. bopnas kucnora, OOpHBIH CHUPT, aHTHCENTHYECKAS AKTUBHOCTb.

3. Ousnonormyeckuit pactBop. Jlamuc. HamateipHbiid crompr.

4, OypanuanH. AKTUBHPOBAHHBIN yronb. ['opunyHuky, muacTeipu. X npumeHeHue,
CBOIICTBA, CIIOCOOBI XpaHEHUSI.

5. Acnupus. [IpumeHenue, (apmakonoruyeckoe AeHCTBUE HA OPraHU3M.

6. Antubuoruku, knaccuduxauums. JlucOakrpuos.



7. Apomaruveckue Macia W UX JIEWCTBHE HA OpPraHWU3M. ApoMaTeparnus.
8. AcnupuH, Qu3nMUECKHE CBOWCTBA, MCTOPHSA MOTyYEHHUS.

9. AHTHOMOTHKH, UCTOPUS OTKPBHITHSL.

10. Knaccudukammus sa0BUTHIX BEIIECTB.

11. Vrapusiii ra3: npusHaku otpasieHus. Oka3aHue MepBOil HOMOIIH.

12. Pryts. TokcuanocTh mapoB pryTu. Coim pTYTH: KalOMeNb, CyJIeMa, IPUMEHEHUE B

MeauiuHe. Mpibsik. CBunen. CoeIMHEHUs XpoMa.
Ilpaxmuxka
Hccnedosanue nekapcmeenublx npenapamos.

Hlenosas uepa «Cnacume 6onvroeoy. Jlenosas uepa conpogodcoaemcs nposedeHuem
KAYeCmeeHH020 aHAIU3Ad PACMEOpd KOHKPEMHO20 Geujecmed XuMU4eCcKumu Memooamu.
(Bewecmea: muocynbgpam nHampus, HO8OKAuH, 1akmam Kaivyus, D-2noko3a, meoHwill KYRopoc,

bpomuod Kanus, cyivgham macHus).

Hccnedosanue mokcuunocmu oOvimoguvix eeuwjecms. Ocmopodicho, nuwesvie dooasku! Ux

oeticmeue Ha OPeaHu3M.
Pewenue 3a0au N0 obwetl xumuu ¢ MeOUKo-OUOL02UYECKOl HANPABIEHHOCbIO.

Kouxypc (konuuecmeennslii) uucia pewienHvix 3aday. Cocmasienue cOOPHUKO8 3a0ay

yuawuxca N0 meme (¢ pewenusmu). CocmaegnieHue meoOPUECKUX pAcHemuvlx 3a0ay
DPA3NUYHBIM TMEMAM.

JlexapcTBEeHHBIE Mpenaparbl, UX BHUIbI U Ha3zHaueHue. Kaxpoe nekapcTBo -
XUMUYECKUN PEaKTHB.

Muororpanssiil Hoj. [loueMy #ox Hamo AepkaTh B MIOTHO 3aKyNIOPEHHOW CKIISHKE.
«3enéHKa» WIM PacTBOp OpWITMAHTOBOTO 3elE¢HOro. HeoObryHBIE CBOMCTBA OOBIYHOM
3€JIEHKU.

AKTUBUPOBAHHBIN YTroJb.

JlexapctBa oT mpoctynsl. Buramunbl CamoaenbHble JEKapcTBa.

AcnupyH WK aleTUICAINIUIOBAsA KUCIOTA U €ro CBOMCTBA. YTO mone3Hee: acCupuH
WM yricapuH, HypodeH wim noynpoden?

[lepexucy Bogopoaa u rugponeput. CBoiicTBa NepekucH BOAOPOAA.

IlepMaHranat kaaus, MapraHUOBOKHCIBIM Kaduh, OH K€ - «MapraHijOBKa».
HeoObiynbie cBoOicTBa MapranuoBku. Kakyro OmacHOCTP MOXKET MPEACTaBIATh
MaprasioBKa.

Hy:xHa nu B tomanHelt anteyke OOpHas KUCIOTA.

Crapsle nekapcTBa, Kak ¢ HUIMH HOCTYIUTb.

Bompocs! k cemuHapam:

1. Ilepmanranat kanusa. Hcropuss  oTkpeiTus. Du3znyeckue  CBOMCTBA.
OxucnutenbHble cBolcTBA. [IpaBuiia XxpaHeHus nepMaHaraHaTa Kajuusl.

2. [lpumeHeHne pacTBOpa TMepMaHTaHaTa Kaius B OBITY, B MeaAuIMHe. Mepbl mepBoit
HOMOILY [IPU OTPABJICHUH KOHLEHTPUPOBAHHBIM PACTBOPOM MEpMAHTaHATa Kalus.

3. PactBop OpuinmantoBOro 3eneHoro. Ilepokcun Bomopona, MCTOPUS OTKPBITHS.
[leprugponb. ®Pusnueckue, XuUMHUecKHe cBoWcTBa. [IpumeHeHne B MenuUUHE:
KpOBOOCTaHaBJIMBAIOLIEE U JE3UH(DULIUPYIOLIEE CPEICTBO.

Ilpaxmuxka.

Ilonyuenue uooogopma.

Jleticmaue Kuciom na OPULIUAHMOBBLIL 3€/eHbLll.

Ll]enounoe pacwennenue 1esomMuyemuna.

Kauecmeennas peaxyus na nepokcuo 6ooopooa.

Onpeoenenue eumamunos ¢ NPENAPAMAX 1OAUBUMAMUHOS.

Monynp 12. Xumust v TpaHcriopT

no

Matepuanbl, KOTOpble HCHONB3YIOTCS A8 HM3TOTOBIEHUS aBTOMOOWIIEH. 3ampaBOYHBIE
AKUAKOCTU (TOIUIMBO, Macja, CMa3KH, OXJIAXKIAIOMINE KUAKOCTUA U T. I1.); PE3UHBI - IIHUHBI U

PE3UHOTCXHUYCCKUEC U3JACIINA, IINIACTMACCHI; OTACIOYHOACKOPATUBHBIC MATCPHUAJIbI (O6I/IBKa,



JaKM U KPacKH, aHTUKOPPO3UOHHBIE TIOKPBITHSA U T. I.); KJICH, TePMETUKHU. DIEKTPOJHT - 3TO 4TO-
TO 3HaKoMoe. beH3WH, KepOCMH M ApYyrHue XUMHUYECKHE IPOIECCHI, MPOUCXOANINE IPU
IKCIUTYaTaIllid aBTOMOOWIISI. DKOJIOTHS M aBTOMOOUIIb.

Ilpakmuxka:

1. Bensun u xepocun Kax pacmeopument.

OmBITE IO 03HAKOMJICHUIO C PACTBOPSIOIIUM JCHCTBHEM HE(TENpPOAYKTOB, KaK U
HPEABI YN, TII0X0 BUAHBI C IEMOHCTPAIIMOHHOTO CTOJIA, TIOATOMY HX JIYYIIe BCETO CTABUTH B
KadecTBe JJaOOpaTOpHON PabOTHI.

a) B npoOUpKkH ¢ OEH3MHOM, KEPOCHHOM M BOJOH HamuBaroT mo 0,5 MJI pacTHTENBHOTO
Macia W B30anThIBaroT. Macjao pacTBOpseTcs B ymieBogoponaax. OTMEYaroT JIy4IIyro
pacTBOPUMOCTH B OCH3HHE.

6) B HeOONBIINE CTAaKaHYMKH WK (paphopoBBIC YAIIKH C TEMH K€ KHIKOCTIMH
MOMEIIAIT KyCOYKH TKaHW C MATHAMH JKUpPA W TEPEMENIMBAIOT WX CTCKISTHHOW Mamo4ykod 2-3
muH. [loce BBICBIXaHUS TKaHH, TIOMENICHHBIE B OCH3MH M KEPOCHH, OKa3hIBAKOTCS OYUIICHHBIMH
OT JKHpa.

2. T'opeHue svlcutux yene6000po0os.

a) CMaumBaOT MOJIOCKK (PMIBTPOBAIBHON Oymaru B OCH3WHE, KEPOCHHE, Ma3yTe U
OJUKUTAIOT UX. BelecTBa TopsaT CBETSAMMMCS IIaMEHeM. BhICIIue yriieBogopo sl Py TOPEHHH
00pa3yrT KOMOTb.

6) Ha xene3nbie muacTuHKE Wi HaphopoBbie KPHIIIKA HATUBAIOT 0 HECKOJIBKY Kameib
OCH3HMHA, KEPOCHMHA W CMa30YHOI'0 Macjia WIM Ma3yra W TOJpKuraroT. HaOmomaroT To ke
spienne. OOpamaloT BHUMaHHE Ha JICTKYI0 BOCIUIAMEHSEMOCTh OCH3WHA W HA CPABHUTEIBHO
TPYIHYIO 3aropacMoOCTh Ma3yra.

B) B JKeJe3Hylo uid GpapdopoByr0 J0XKEUKy MOMEIIA0T HeOOobIIoNH Kycoyek mapaduna
¥ HarpeBaloT ero B IJIAMEHH ropeiku. [lapaduH muaBuTcs, a 3aTeM TOPUT, 00pas3ys KOMOTb.

3. Ouucmra 6en3una u Kepocuna.

beH3uH u KepocuH mocje 3aBOJCKON MEPEroHKH COAEp)KaT MpUMecH Ha(dTEHOBBIX
KHCIIOT W JIPYTHUX BEIECTB, OCIOXKHAIOIIMX MX NpUMEHEeHHe. HeouunieHHbI KepoCHuH,
HampuMep, MI0X0 MOAHMMAETCsA Mo (UTHIIO JaMIlbl, ci1abo TOpUT U ObICTPO 0OpasyeT Harap.
HeounmeHnHble NpOgyKTHl MOKHO y3HATh IO TPA3HOMY BUY M MajoOd MPO3PaYHOCTH.

OuncTKy TpoOM3BOAAT  OOBIYHO, 0OpabaTbiBas HEPTEHNPOAYKTHI C  IepBa

KOHLEHTPUPOBAHHOW KHUCIIOTOM, a 3aT€M LLIEI0YbIO.
HanuBaror B 0OJbIIyI0 JOENUTENBbHYIO BOPOHKY 15-20 My HEOUHMIIEHHOTO KepocHuHa |
npubaBasAoT 2-3 MJI KOHLUEHTPUPOBAHHOM CEpHON KUCIOTHbl. BOPOHKY 3aKpbhIBalOT NMpOOKOH U
cMmech BeTpsixuBatoT okono 10 muH. [Ipu 3TOM BOpOHKY AepkaT MpoOKOil BHU3 U BpeMs OT
BPEMEHH OTKpBIBAIOT KpaH, YTOOBI BBIMYCTHTh BBEPX Maphl JeTydux BemecTB. llocie 3Toro
CMECH JJal0T PaCCIOUThCS, Ha UTO Takxke norpedyercs MuHyT 10 mnu naxe O6oblie, U MEAIEHHO
CIYCKAIOT HWYKHUM CIIOM KUCJIOrO Ir'yIpoHa.

OcrtaBuniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM k€ CI0COOOM BOJOHM B T€UEHHE
1-2 muH. BoAHBIA ciIOW CIyCKarOT, a KEPOCHH MpPOMBIBAlOT 5— 10-mpomeHTHBIM pacTBOpOM
wenoyu. Ilocne cnuBaHuS LIETOYHOTO CIOS OTMBIBAIOT OT KEPOCHHA BOJOW OCTATKH LIEI0YU
(npoba denondranenHom).

V6exaaoTcs B TOM, YTO OYHMIIECHHBIH KEPOCUH OKa3blBaeTcs Oosiee MpO3payHbIM, JTy4lle
TOPUT U UMEET JIpYroM 3amax.

Ha nuctku ¢unbTpoBanbHONW Oymaru MoMemarT Karld UCXOAHOTO M OYMIIEHHOIO
kepocuHa. OuMIeHHbIH KePOCUH HCHapseTcsl MONHOCThIO, HEOUUILICH HbI OCTaBIAeT mocie ceds
IIATHO NPUMECEH.

Moayns 13. Xumus 1 4uctora B 10Me

Msuna. CocraB, cTpoeHHE, MONYYECHHE.

CuHTeTHYECKHE MOIOIIUE CPEeJCTBAa U MOBEPXHOCTHO - aKTHBHBIC BEIIECTBA.

OcHoBHble koMmmoHeHTh CMC: mnoBepxHocTHO-akTuBHBIE BemiectBa (IIAB);
BCIIOMOTATENIbHbIE BEIIECTBA: IIENOYHbIE COJM - KapOOHAT M CUIIMKAT HATpUs, HEWTpalbHbIE
conu - cyiabdar u ¢docdaTt HaTpuUs; KAPOOKCUMETHIILIEIUIIONI03a, TOJIUBUHIITUPPOIUIOH,



XUMHUUYECKHE OTOeTMBaTeNn (MEPCON); XUMHUYECKHE OTOenuBaTeNu (MEPEeKUCh BOAOPOJA);
¢Gu3mueckue (ONMTUUECKUE) OTOENUBATETH - (IIyOpeCHUPYIOIHE COCTUHEHUS, aJcOopPOIMOHHbIE
Kpacutenu (yJabTpaMapuH, WHAWTO, CHHTETUYECKHUE OPTaHWYECKHE MUTMEHTH); 0M0m00aBKHU -
(dhepMeHTHI (JTUMa3bl, MPOTEa3bl U ApP.); OTAYIIKHA; AHTUCTATUKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEJCTBA MO yXOAY 3a COOCTBEHHOCTHIO:
ONIeXK/I0N, moMenieHusiMu, aBTomoomnsiMu. K cpeactBam  OBITOBOM XHMHH  OTHOCST
Ne3nH(OUIUPYIONUE CPENICTBA, PENEeJUIeHTHl W Tp. cpenactBa. CpencTBa OBITOBOW XUMHM,
MPUMEHSIEMbIE IS BHIBEICHUS TISITCH.

Ilpaknwka

Onpedenenue pH - cpedvl 6 MblAax U WAMNYHAX.

IIpucomognenue mblia U3 ceeyku U CMUPAILHOU COObL.

Buigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoetue, noiyueHue.

CpasHeHnue c0UCm8 MblAA CO CEOUCBAMU CMUPATLHBIX NOPOUKOB.

Monynb 14, Xumusi 1 KOCMETHYECKHE CPEICTBA

Kocmernueckue moromue cpeactBa. Kpemsl. [lenomoromue cpenacrsa. OmosiackuBaTenu
u kKoHaunuoHepsl. ['enmmn. CocTaB M CBOMCTBA KaK COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB
THUTUEHBI, TPAMOTHBIA BBIOOP CPEICTB THTUEHBI, IMOJIE3HBIE COBETHI MO YXOIY 3a KOXEH,
BOJIOCAMHU W TOJIOCTHhIO pTa. COCTaB M CBOMCTBA HEKOTOPHIX IMPEMApaTOB TUTHEHUYECKOM,
Je4eOHON M IEKOPATUBHOW KOCMETHUKH, TPAMOTHOE X HCIOJIb30BaHUE. XUMHYECKUE MPOIECCHI,
JeXaIue B OCHOBE yXO0Jia 3a BOJIOCAMH, UX 3aBUBKH, YKIAJKH, OKPACKH; MPAaBUIbHBIA yXOJ 3a
BOJIOCAMH, TPAMOTHOE WCIIOJIb30BAaHUE IMIPENapaToB MJjis OKPAaCKH W YKIAIKd BOJIOC,
OpPHEHTHPOBAHUE B UX MHOTOOOpa3Uu.

J1e300paHTBl U 030HOBBIH «IIUT)» TUTAHETHI.

Jlymmucteie BemecTBa B TaphroMepun, KOCMETHKH, MOFOIIUX CPEICTBAX.

O¢dupnubie macna. Cocras.

Crnoxubie 3dupsl. Cocta, CTpoeHHE, MONYYCHHE.

Illpaxmuxka

N3yuenue cocmasa dexopamusHou Kocmemuxi NO dMuKemxam.

Onpeoenenue pH - cpedsr 6 mvlnax u wamnyusx.

H3sneuenue s¢ghupnvix macen uz pacmumenvHoeo mamepuana. Ilepeunas mama, enosoe
macno.

Ilonyuenue crodicHblX 3puUpos u3 opeanuueckux coeouHeHuu. Dmuimemanam (3anax
poma). HMzobymunamanam (Qpykmosuiii 3anax).

Moaynb 15. XuMus u nuianera 3emist

XVUMHUYECKHE DJIEMEHTHl B Ouocdepe. buoreHHble W BTOPOCTENECHHBIC XWMHUYECKUE
AJIEeMEHThI. Makpo ¥ MHKpPOAJIEMEHTHI. [IpudvHBI M TpU3HAKA HEJOCTAaTKa B OpTaHU3ME
Ye0oBeKa HEKOTOPHIX 3JIEMEHTOB. buoreoxmMmuueckue HMKIbL. [[MKIBI ra3000pa3HbIX BEIIECTB.
Ocanounsle mukibl. KpyroBopor azora B 6uocdepe. Cunepanus. Kpyropopor yriepona B
ouocdepe. Kpyroopor kucinopoma B Ouochepe. Ilpaktuueckas pabora «KauectBeHHOE
ompejesiecHue HEKOTOPBIX TSDKEIBIX METAIOB B Bozae». ATmocdepa Kak CBETOQHIIBT.
3acopeHHocTh arMocdepbl. [[puunHbl U3MEHEHHS SPKOCTH, IIBETa aTMOC(hephl, TPO3PAYHOCTH U
BUIUMOCTH aTMoc(epsl. Okonoruyeckue mpoOnembl B arMmocgepsl. [lapHukoBbiii 3 dexT.
[TapHukoBBIe Ta3bl. BTopocTeneHHbIE KOMIOHEHTHI aTMoc(epbl (YIJIEKUCIBIH Tra3, MeTaH,
OKCHJIbI a30Ta, Tponoc(epHblil 030H, xynopdTopyriepoasl). llocmeacTBus mapHUKOBOIO
3dpdexra. O30HOBBIN MUT U 030HOBas AbIpa. L{uka o3oHa. IIlpuunHBI MCTOHYEHHS O30HOBOIO
murta. Bemecrsa — 3arpsaszHutenu tpomnochepsl. Okcuasl cepbl U Xxjaopa. KucnoTHble a0%au.
XuMu3Mm npoueccoB. PoToxuMuyueckuid cMor. Poiib OKCHIIOB a30Ta, 030HA, YrapHOro rasa,
YIJIEBOJIOPOOB U alIbJIETUI0B B 00pa30BaHUU (DOTOXMMUYECKOTO CMOTa.

Ilpakmuka

H3yyenue kucnomnocmu ocaokos

Hccnedosanue 6030yxa Ha codepicanue meepovlx npumecel (8U3yaibHO U NPU NOMOWU
Mukpockona). Jlechuyum npechoii 600bl Ha nianeme. 3acpssHeHue 600vl. Konyenmpuposanue
mokcukaumos NO Ouono2uyeckum yenoyxkam. IIpedenvho donycmumvle KOHYeHMpPayuu geujecms



6 gode. Q630p 3navenuii II/[K no naubonee onacuvim sewjecmsam. Cmounvie 600bi. Ilepsuynas,
BMOPUYHASL U MPEMUYHAsT 00PAOOMKA CMOYHBIX 600. Xumuueckue cnocoovl yOaneHus
3aepA3Henuli  (copdoyus, Heumpanuzayus, KoayiaAyus, CmMepuiu3ayus, IKCMpaKyus,
anekmpoxumudeckue cnocoobwl). CunHmemuueckue HNOBEPXHOCMHO-AKMUBHbIE 6eWecmed Kax
3aepazHumenu euopocgepwvl. Ucmounuku OUOKCUHOB020 3a2PA3HEHUS BOObI.

Onpeodenenue codepiicanus UOH08 6000poda 6 sode: pH- gaxmop 600vl (uccredosanus
npob 800blL ¢ NOMOWBIO OYMANCHBIX UHOUKAMOPOB).

«OnpedeneHue ammuaka U UOHO8 AMMOHUSL 8 B800ey». IKolo2uyecKue npoodiIeMbl
aumocgepol.  I[lecmuyuovl. Hucekmuyuovl, 2epouyuosvl, @yHeuyuovl, pPooeHmuyuobl,
Hemamoyuowl, axkapuyuovl. Komnnexcnas cucmema 3awumsl pacmenuti. Humpamovl u
Humpumal. Hx e1usnue Ha opeaHusm Yelo8exd.

«OnpedenieHue OMHOCUMENLHO20 KOAUYECTBA HUMPAMOB8 8 NOYEeH.

«Onpedenenue madicenvlx Memanios 6 novge (UOHO8 Meou 08YXBANEHMHOU, CEUHYA)H.
Oxonocuueckuti MoHumopuHe. 3adauu 3IKONOSUYECKO20 MOHUMOpUHed. Xumudeckue U
ouonocuyeckue memoovl auanuza. buounouxayus. @umounoukayus. Xumuueckue Memoowl
KOHMPOJIAL.

«Oyenka 3azpsasHeHus 6030yxa NO COCMOAHUI) XBOU COCHbLY. Memoovl MoOHUmMOpuHea
8030VUIHOU CPeObl.

«Oyenka 3azpazHenus 8030yxa NO COCMOSAHUIO X60U COCHbLY.

«Onpedenenue uucmomsl 6030yxa NO TUWATIHUKAM.

«CHez— UHOUKAMOP YUCTOMbL 8030YXAY.

«Onpedenenue 3anvlleHHOCMU 8030YXA Y.

«Oyenxa yucmomuvl ammocgheproco 6030yxa NO  GelUHUHE ABMOMPAHCNOPMHOU
Haepy3xku». Memoovl MOHUmMOpUHea 6030YVUWHOL CPeOb.

«Pacmenus— uHOUKamopvl N1000POOUsL NOUBY.

«Pacmenus - uHOUKamopvl KUCTOMHOCU NOUBY.

«Pacmenus— UHOUKAmMOpbl B0OHO20 PENHCUMA NOUEY.

«Opeanonenmuyeckue nokazameiu B00bly.

«Kecmxocmb  600b1». Memoovl Mmonumopumnea 600HOU cpedbl. «Uccrnedosanue
8000NPOBOOHOU 80ObLY.

Monyns 16. HaydHo- wuccienoBaTenbckas MPOSKTHAS EATEIbHOCT

Teopus. Ilonstue npoekrta. THIBI MPOEKTOB, OCHOBHBIC STAIlbl BBHIMOJHEHHS MPOEKTA.
Kputepun olnieHuBaHUS BBITIOJHEHUS M 3aIUTHl MPOeKTOB. Co31aHHE MPOEKTa OCYIIECTBIACTCS
0 CIIEAYIONIUM 3TaraM:

- Omnpenenenue npoOiIeMsl;

- AKTyanuzanus Tem;

- Bribop oObekra usyueHus;

- IlocranoBka uemn u 3anau;,

- Ilox6op marepuana,

- Bribop MeT00B HccIeI0BaHUS;

- IlpoBenenue HSKcIepUMEHTANBHON DPabOTHI;
- Odopmiuenue paboTh;

- 3amura npoekTa, NMpPEeJCTABICHUE PE3YIbTaTOB.

Ilpaknuwika

BrInonHeHue NpoekToB ¢ MCHOJAb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTMU. 3alluTa
IIPOEKTOB.

@opMbl KOHTPOJIS M ATTECTAUMH O00y4aIOIMHXCH

JIns oTcnexXuBaHUs Pe3yJNbTaTUBHOCTH 00pa30BaTENbHOTO Ipolecca Mo MporpamMme
«X¥MHS B )KU3HU YENIOBEKA» HUCIONB3YIOTCA CIEAYIOLIUE BUJbI KOHTPOIS:

- IpeJBapUTEIbHBINA KOHTPOJIb (MIPOBEpKa 3HAHUHN yUal[MXCs HA HAYallbHOM JTare
ocBoeHus [Iporpammel) - BXOJHOE TECTUPOBAHUE;

- TeKyIH{ KOHTPOIb (B TEUEHHE BCEr0 CPOKAa peajlu3aluM MPOrpaMMbl);



- HUTOTOBBIA KOHTPOJIb (3aKITIOUUTEIbHAS IPOBEPKA 3HAHWN, YMEHUN, HABBIKOB TI0
utoram peanusanuu [IporpamMmer).

®opMbl aTTECTALMH

- caMocCTosATeNbHAs paborTa;

- TECTHPOBAHUE;

- TBOPYECKHE OTYETHI;

- y4acTHe B TBOPYECKMX KOHKYPCAaX M IPEAMETHOM ONMMIIKAJAE IO XUMHH,

- Tpe3eHTANHUs W 3al[UTa TPOEKTa.

Texkymuii KOHTPOJIb:

dopMamu KOHTpOJIS YCBOEHHS yueOHOTo marepuana [Iporpammbl SBISIOTCS OTYETHI 110
MPAKTUIECKUM paboTam, TBOpYECKHME palOThHI, BHICTYIUICHHS Ha CEMHHApaX, CO3/IaHue
npe3eHTauu 1Mo TeMe u T. 1. OOydaromuecs BBIMOTHAIOT 33aHUSA B WHAWBUIYATbHOM TEMIIE,
COTpyIHHMYAs] C TENAaroroM. BEITIOJHEHUE MPOEKTOB CO3[AC€T CHUTYAIUIO, TO3BOJISIOIIYIO
peann30BaTh TBOPYECKHE CHUIIBI, 00ECTICUNTh BBHIPAOOTKY JTHMYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JCSATENbHOCTH. BKitoueHWe 00y4almuxcs B pealbHYI TBOPYECKYIO
NeATEIbHOCTh, MPHUBICKAIOIYI0 HOBU3HOM M HEOOBIYHOCTHIO SBISAETCS CTUMYJIOM DPa3BUTHSA
MO3HABATEIbHOTO HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCSA CIOCOOHOCTH BBIABJIATH MPOOIEMBI U
paspeniatb BO3HUKAIOIINE MTPOTUBOPEUHSI.

[lo oxOHUaHWWM KaXIOH TEMbI MPOBOJHUTCS WTOTOBOC 3aHATHE B BHUJE TEMAaTHYECKOTO
TECTUPOBAHUSI.

BroroBasi arrecTammsi TpeIyCMaTpPUBACT BBHIMOJHEHHE HWHIMBHIYAIBHOTO MPOCKTA.

3.Opranu3annoHHoO-Nefarornyeckue ycjaosusi peajausanuun  I[Iporpammsl.

YueOno-merognueckoe obecnevenne Ilporpammel

Metomuka o0ydeHHs TO TporpamMmMe «XUMHUS B OBITY» COCTOMT W3 COYCTAHHS
JEKIIMOHHOTO  W3JIOKEHUS  TEOPETHYECKOTO  Marepuaia ¢  HarsigHBIM — [OKa3oM
WUTIOCTPUPYIONIETO MaTepuana W TPHUEMOB pENIeHHs TNpakTHueckux 3amad. OOydaromuecs
3aKpeIUISIOT MOJYYEeHHbIE 3HAHUS MyTEM CaMOCTOATEIbHOTO BBHIIOJHEHUS MPAKTUYECKUX padoT.
JI71st pa3BUTUS TBOPUECKOTO XUMHUYECKOTO MBIIIEHHS U HABBIKOB aHATUTUYECKOH NEATENbHOCTH
HeJaror NpOBOAMT CEMMHAphI, 3aHATHS 10 NPE3EHTAl[MM TBOPUYECKUX M MPAKTUUYECKUX pador,
MO3TOBBIE LIITYPMbI, HHTEJUIEKTyaJIbHbIE UTPBI.

MarepunanbHo-Texunueckoe obecrniedenune IIporpammsi

OpraHu3anuoHHbIE YCIOBHUS, MO3BOJAIOIINE PEANU30BaTh COJMEpPKAHNE NOMOTHUTEIHLHON
00pa30BaTEILHON MPOTPaMMBbI «XHUMHUS B OBITY» MPEIIOIAraloT HaTHIne:

- IOMEUICHNS, YKOMIUIEKTOBAHHOTO CTAHAAPTHBIM Y4E€OHBIM 000pYZOBaHMEM M MEOEJbI0
(mocka, mapThl, CTYJIbs, KA, YIEKTpooOecTeueHre, BBITSHKHON MmKad, pakoBUHA C XOJIOJHOM
BOJIOTIPOBOJTHOM BOJIOM).

- HEOOXOIUMBIX [JIs SKCIIEPUMEHTOB 000PYIOBAaHUS M PEAKTHBOB.

- MyJIbTUMEAUHHOTO 000pyaOBaHHS (KOMIbIOTEp, HOYTOYK, MPOEKTOp, (IdII- KapTel,
3KpaH, CPEACTBA TEICKOMMYHUKAIMHU (JTOKATbHbIE MKOJbHBIE CETH, BBIXOJ B HHTEPHET).
Jlunaktuyeckoe obecreyeHne MPeanoiaraeT Haluuue TEeKCTOB Pa3HOYPOBHEBBIX 3aJaHHUM,
TEMaTHYEeCKHX TECTOB MO KaXKIOMY pa3Jeny TeMbl, HHCTPYKIHI AJs BBIMOJTHEHHUS MPAKTHYECKHUX
pabot, Tabmuubl xuMmuueckux snemeHToB .M. MenpaeneeBa, TabmuIbl pacTBOPUMOCTH
OCHOBaHUM, KHUCIIOT, COJIEH.
Kanposoe obecnieuenue IIporpammel.

[lenaror, peanusyromuit IlporpaMMmy JODKEH HMETh BBICILIEE WM CpEIHEE
npodeccuoHanbHoe 00pa3oBaHME B COOTBETCTBYIOIIEM HANpaBICHUUM U J1aOOPaHT,
oOecrieunBarOIMi €e MPaKTUIYECKYIO0 YacTh.
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