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Buyrpennsia sxeneprusa npose/iena. [lporpamma pekomeénioBata K pacc
nejparoruyeckom copere MKOY COIIINe16 ayn Maneiii bapxanuak.

= " 2
PykoBoauTens nienTpa 00Opa3oBaHHs €CTECTBEHHO — HAYYHOH ﬂ’
M TEXHOJIOTHYECKOH HanpasjieHHOCTel « Touka pocra» 7
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HosicanTenbHas 3anucka HanpaBneHHOCTh

[TporpamMsl ecTecTBEHHOHAY4YHAas Y POBEHb

ocBoeHus IIporpammbl — CTapTOBBIN

1.1. AKTyaJbHOCTb M 0COOCHHOCTH NMPOrPAMMBI

Cucrema oOmero o0pa3oBaHusl HE BCErAa MOXET 00ecHeylTh OOYYaIOMIUXCS TaKUM

YpPOBHEM 0O0pa30BaHUs, KOTOPBIA OyJIeT JOCTaTOYEH JUIsl peain3alliid WX CIOCOOHOCTEH B
BeIOpaHHOM chepe nesrenbHOCTH. [Iporpamma BHEYypOuHOW NesTENbHOCTH «XHUMHS B OBITY»
(manee — Ilporpamma) HampaBieHa Ha pa3BUTHE U HOPMHUPOBAHUE Y 00YUAIOUINXCS IIEIOCTHOTO



NpeCTaBIeHUs 00 OKPYXAIOMIMX BELIECTBAX HA OCHOBE MOJYYEHHBIX XMMHYECKHX 3HaHHUU. B
xone peammszaiuu [Iporpammel, oOydaromuecs COBEPLICHCTBYIOT CBOM YMEHHUS M HAaBBIKM B
pelIeHNH MPAaKTUYECKUX 33/1a4, YTO CHOCOOCTBYET Pa3BUTHIO Y HHUX JIOTHYECKOTO, HHKEHEPHO-
TEXHUYECKOI0 M 3KOJOTMYEeCKOro MplluieHus. Ha mpumepe XumuM, ydamiuecs MOJIy4aroT
NpeJICTaBiIeHUsT O METoJaX IO3HaHMs, XapaKTepHBbIX Ui E€CTECTBEHHBIX HaykK
(3KCIIEpUMEHTAILHOM U TEOPETUUECKOM )

[Ipenycmotpennas [Iporpammoin peanu3anusi MEXKIPEIMETHBIX CBSI3€M  MO3BOJIUT
00yYaroImUMCsl OCYIIECTBUTh MHTETPAIIMI0 UMEIONIUXCS MPECTABICHUI B LEIOCTHYIO KapTHHY
MHUpa, a TMPAKTHYECKHUE 3aHATUS U MPOCKTHAs NEATEIHHOCTh COBEPIICHCTBOBATH YMEHHS U
HaBbIKM, HEOOXOJMMBbIE Ui TPOBEACHUS HCCIEOBAHUS, CONOCTABIEHHS (PAKTOB, aHAIN3a
MOJIyYEHHBIX PE3YyJIbTaTOB, PaObOTHI C MPHUOOPAMU U pEaKTUBAMH.

Brnagenne 3HaHMAMH O XMMHYECKHX BEIIECTBAX MOTYT OOECHEYHTh TPAMOTHOE
OTHOIIIEHHE K MPUPOJIE U K COOCTBEHHOMY 37I0pOBBI0 Oe3 HaHeceHHs ymiepOa. [loaTomy 3HaHuMe
BO3MOYHBIX TOCJIEICTBHI BO3ACHCTBUSA PA3IMYHOIO poJa XMMHUYECKHMX COEAMHEHUM Ha
OpraHM3M 4YeJOBEKa CTAHOBUTCS HEOOXOAUMBIM HE TOJBKO I Bpayeil, HO W JUIS KaXXJ10TO
YeJoBeKa.

3HaHHA, TOJy4aeMble B INKOJIE 1O XWMHH, BO3MOXXHO M HEOOXOAMMO TIPaMOTHO
NPUMEHSTh W B TIOBCETHEBHOHN >km3HH. [lo3HaBas OCHOBOMOJATAIOIINE 3aKOHBI XWUMUH,
oOyuaromuecss 3HaKOMSTCS C COCTaBOM M CBOWMCTBAMU Pa3IMYHBIX XUMHYECKHUX BEIIECTB, Kak
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIME B YEJIOBEUECKOM OpraHW3ME, TaK W TIpH
HE3aBUCHMOM BHEITHEM BO3AeHCTBUH. [IIKONBPHUKN y3HAIOT, KAK UMEHHO 3TH BEIIECTBA BIUSIOT
Ha MPOLECCHI KUZHEACITEILHOCTH OpraHi3Ma U Ha camy >KM3Hb YEJIOBEKa - YTO TOJIE3HO U B
KaKMX KOJIMYECTBAX, @ UTO MOXET OKa3bIBATh OTPULIATEIHHOE BIIHSHHE.

[Tporpamma «XuMus B OBITY» 3HAKOMHT OOYHYAIOLIUXCSl ¢ KOMIUIEKCHBIMU TIpOOIeMaMu
U 337a4aMy, TpeOYIOIIUMH CHHTE3a 3HaHUM 10 psiy NpeaMeToB ((u3uka, OMOIOrus, 3K0JIO0rHs,
reorpadusi, KCTOpHS).

DKOJIOTMYECKHE 33Ja4yM: aHaJIM3 M3MEHEHUH B OKPYKAIOIIEH Cpele M OpraHu3aiusd
CBOETO BIJIMSHUS HA CUTyaluIo, ((OpMHUpPOBaHHE OEPEKHOI0 OTHOLICHHS K IPUPOJIE.

@uznueckue 3a1auu: U3yyeHUe (PU3MUECKUX CBOWCTB BEIIECTB, (PU3UUECKHE METObI
aHaJIM3a BeIleCTBa.

Hcropuyeckue 3ajaun: HCTOPHYECKUE CBEACHHS O BIMSIHUM XMMHUH HA 5KU3Hb YEJIOBEKa.

buonorunueckue 3agaun: U3yyeHue XMMHYECKOTO COCTaBa 00bEKTOB KUBOU MPHUPO/IbI.

Nudopmaruka - mouck wuHbopmanuum B HHTepHeTe, co3maHue M OQOpMIICHHE
npe3eHTaluii, paboTa B TEKCTOBBIX U TAOJIMYHBIX PEIaKTOpax.

Conepxkanue mTpPOrpaMMbl 3HAKOMUT OOYYAIOIIUXCS C XapaKTePHCTHKOM BEIIECTB,
OKPY’KaIOINX HAC B OBITY: BO/Ia, TOBAPEHHAS COJIb, MHUIIEBAS COMAA, C BEHIECTBAMH, M3 KOTOPHIX
ClleNaHbl TMOCyJa, CHMYKH, KapaHjaalld, Oymara, CTpOUTEIbHBIE MaTepuajbl, aBTOMOOMIbHAS
TEXHHKA, JIEKApCTBA M T. II.

Takue tembl kak: «Boma», «lloBapennas cosb», «Cnuukw», «bymara» aaiT
BO3MOYKHOCTh aKTyaJHM3alMM HSKOJOTUYECKUX 3HaHMH oOydwaromumxcs. [IpakTuueckue 3aHATHS
CrocoOCTBYIOT (POPMUPOBAHUIO CHEIUANBHBIX YMEHHH M HAaBBIKOB PA0OTHI C BEIIECTBAMH U
000pyI0BaHHUEM.

[IpoextHBIe pPabOTHI, TEMaTWKa KOTOPHIX MPHBOJUTCS B TMPOTPaAMME, ITO3BOJIST
copmupoBaTh y 00ydJaromMXcs YMEHHE CAMOCTOATENIHHO MPUOOPETaTh U MPUMEHATh 3HAHUS, a
Tak)Ke Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.



AxtyanbHOCTh [Iporpammer o0ycnoBiieHa T€M, YTO B y4€OHOM IUIAHE IO MPEIMETY
«XHUMHUS» OTBEIEHO Bcero 2 4Yaca B Helello B 8 W 9 KiaccaX, YTO JaeT BO3MOXKHOCTH
copmupoBaTh y 00ydaromuxcs ToJIbko 0a30Bble 3HAHMS 10 MpeaAMeTy. B Toxke BpeMs Bo3pact
17-18 ner sBnseTCSs BaXHBIM ISl MPO(ECCHOHATBHOTO CAMOOMPEICICHUS 00y4arommxcs.
Bo3Mo0kHO, YTO MpPOCHYBHIMICA HHTEpEC K XHUMHHM MOXET BJIMATH Ha BbIOOp Oyayrieit
npogeccumu.

1.2. Ilenarornyeckas nenecoodopasnocts IlporpamMmmsl

[Memarorugeckas 1enecoodpasHocTh [IporpaMmbl 3akiTrodaeTcss B TOM, YTO B MPOIECCE
00yueHHsI CO3/Ial0TCs YCIOBUS K (POPMHUPOBAHUIO y 00ydaromuxcs
IIEJIOCTHOM KapTHHBl MHUpa, BOCIHUTAHHUIO JIOJEH TBOPYECKUX M KOHCTPYKTUBHO MBICIISIIMX,
TOTOBBIX K PEUICHUIO HECTaHAApPTHBIX >KU3HEHHBIX 3amad. Ha 3amstusix mo [Iporpamme
bopMUpyIOTCST yMEHHs O€30MacHOro oOpalleHus C BEIIeCTBAMH, HCIOIb3YeMbIMUA B
MOBCEJIHEBHON KHU3HU, 3aKJIAJbIBAIOTCSI HOPMBI 3JI0pOBOTO oOpa3a >XKU3HH. 3HAKOMCTBO
00y4JarmuXcsi ¢ XUMHUYECKHUMH BEIIECTBAMH, M3 KOTOPBIX COCTOUT OKPYKAIOUIUH MUD,
MIO3BOJISIET PACKPBITh BAKHEWIINE B3aUMOCBS3M YEIOBEKAa M pa3IMUYHbIX BELIECTB B CPE/E €ro
oOuTaHusl.

1.3. OriimunrensHbie ocodeHHocTH IIporpamMmel.

IIporpaMMa MMeeT NMPUKIAJHYIO HAIpPaBIEHHOCTb U CIYKUT ISl yJIOBJIETBOPEHUS
UHJMBUAYaJIbHOIO MHTEpeca OOyYaromuXCcsl K M3YYEHUIO M MPUMEHEHHWIO 3HAaHUHM MO0 XUMHHU B
noBceqHeBHONW ku3HH. B Ilporpamme craBUTCS 3amada HEOOXOJUMOCTH OOECIICUHUTH
XMUMHYECKYI0 TPaMOTHOCTh B HANpPABICHUH COXPAHEHHS 3I0POBBs, KaK 3aJl0ra YCIEITHOCTH
4eJoBeKa B JKM3HU; JAETCS TOHITUE O JIEKAPCTBEHHBIX BEIECTBAX W MEXaHM3MaX MX JCUCTBUS
Ha opranu3Mm ueinoBeka. Conepkanue [IporpamMmbl ompenensieTcsi ¢ Y4eTOM BO3PACTHBIX
0co0EHHOCTEN O00ydYaroIUXCcsl ¥ UX MHTEPECOB B OOJAcTH MO3HAHUS MHpa, K camoMmy ceOe,
KU3HU B LIEJIOM, & TaKXXEe C YYETOM ICHUXOJIOrO-Mearornyeckux 3aKOHOMEpPHOCTEel 00y4yeHus u
(opmMHpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHWI M BUJIOB TO3HABAaTENbHOU JAesTenbHOCTH. Ocoboe
BHUMaHHE yJIenseTcss GOPMHUPOBAHUIO IKOJOTHUECKUX 3HAHHMA 00ydJaroUIuXcs.

1.4. ean u 3axaun [IporpamMmmebl

Heas: gopmupoBanue y oOydaromuxcs ITyOOKOTO M YCTOMYMBOTO HHTEpEca K MHPY
BEILECTB M XMMUUYECKHUX MPEBpAIlEHUH, MPUOOpEeTeHHEe HEOOXOIUMBIX MPAKTUUECKUX YMEHHH U
HABbIKOB MPOBEACHUS IKCIIEPUMEHTOB.

3anaun:

Ooyuarommue:

- paclMpeHue Kpyrozopa o0y4aromumxcs;

- TIOBBIICHWE WX HMHTEpPeca K XMMUH M PA3BUTHE BHYTPCHHEW MOTHBAIMU YUYCHUS
gepe3 (GOpMUPOBAHHUE TPEICTABICHUA O COCTABE M CBOMCTBAX XMMHUYECKHX BEIIECTB H
MaTEpHAaJIOB, OKPYKAIOIINX YEIIOBEKA B TIOBCETHEBHOM KM3HU M MEIUIIMHE;

- pacmmpeHue W YriayOJeHHe 3HAHUH OOydJaromuxcs O PO XUMHYECKUX IJIEMEHTOB
U WX COCIWHEHWH B IKU3HEACATCILHOCTH OpraHW3Ma, O BaXHEHIINX XUMHYECKHX
IPEBPALLCHUSX, JIEKAIMX B OCHOBE MeTa0O0iM3Ma, O NPUMEHEHUHM B MEIULMHE HEKOTOPBIX
HEOPTaHMYECKUX M OPTAHUYECKUX BEIIECTB;

- pacumMpeHue U yriiyojieHue 3HaHUW OOyyaroluXcs MO OBJIAJEHUI0 OCHOBaMU
METOJIOB TMO3HAHMSI, XapaKTEPHBIX IJIsl €CTECTBEHHbIX HayK (HaOIIOJeHHE, CpaBHEHUE,
HKCIIEPUMEHT, U3MEPEHHE);

- TOATOTOBKAa OOYYaroUIMXcs, OPUEHTHPOBAHHBIX HAa XUMUYECKUH MpoQuib
00ydeHHs, K yCBOCHHIO MaTepuasa MOBBIILIEHHOTO YPOBHS CIOXKHOCTH MO XUMUH.

Pa3suBaromue:

- (opMupoBaHue crnenUaNbHBIX YMEHHH M HaBBIKOB pabOTBHI C XUMHUYECKHMH
BEILIIECTBAMU U MaTepUajaMy B ObITY U MCIIONb30BAaHHS MOMYUYCHHBIX 3HAHUN Ha MPAKTHKE;

- pPa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH M YMEHHMH YYalluXcsi CaMOCTOSTEIbHO
npuoOpeTaTh U MPUMEHSTh 3HAHUS Ha MPAKTHKE.

BocnurarenbHbie:



- BOCIHUTAHHUE HKOJOTHYECKOW TPaMOTHOCTH U XUMUYECKOM KYJIbTYpbI MU OOpaIeHuH
C BEIIECTBAMMU;
- BOCHHMTaHHUE 3MOIMOHAJIBHO - [IEHHOCTHOTO OTHOUIEHUS K OKPYXAIOIIEMY MUDY;

- OpHUEHTAlus Ha BHIOOP XMMHUKO-OMOIOTHYECKOTO TPODUIIS.

Anpecat I[Iporpammsl

[Tporpamma aktyansHa i oOyyaronmxces 10 - 11 kmacca (17-18 net). Ha oOydenue 1o
nporpaMMe MPUHUMAIOTCS BCE JKENArollue, MMEIoNIe 0a30Bble 3HAHUS O XUMUU H HE
UMEIOIIME MMPOTUBOMOKA3aHUH IO 3J0POBBIO.

1.5. ®opmbl U pexuM 3aHATHIA.
®opMbI OpraHu3anuM y4eOHOr0 3aHATHA:
- JIEKIIMOHHO-CEMHHAPCKOE 3aHATHUE;
MPaKTUYECKOE 3aHATHUE;
Oecena;
KOH(pepeHIHs,
- wurpa.

®opMbI OpraHu3anuu 00pa3oBaTeibHOrO Mpolecca - TPynmnoBas, HHINBHIYAIbHAS.

Conepxxanue Ilporpammel mpenmnosnaraer pasHOOOpa3HbIE BUABI JCSITEIHHOCTH
oOyuaromuxcsi: 6ece/ibl, AUCKYCCUH, PAKTHUECKUE 1 JTaOOpaTOpHbIE PadOThI, CAMOCTOSTEIBHBIC
IPOEKTHBIE PAOOTHI C UCTIOIB30BAHNUEM PA3TIMUHBIX HCTOYHUKOB HH(OpMAIUH.

I'pynnosasa (Gecena »BpHCTHYECKas, 3al[Ta MPOEKTOB, Ta0OPATOPHOE 3aHATHE, JIEKIHA,
OJTUMIINAJIA, OTKPHITOE 3aHATHE, MPAKTUYECKOE 3aHATHE, IPE3CHTAIH, CEMUHAp).

Huousuoyanwvnas (Habnronenue, oTpabOTKa HABBIKOB PELICHHS MPAKTHIECKHUX 3371a4).

JlexmoHHO-ceMHUHApCKas (hopMa MPOBEICHUS YYCOHBIX 3aHSITHI TTO3BOJISCT PACIIHPHUTD
U yriyOuTh 3HaHHMA O XMMHUYECKUX BEIECTBAaX, MPUMEHSIEMbIX B OBITY, CTPOMTEIHCTBE,
meauuuHe U T.0. CeMHHapBl CIMOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CaMOCTOSITENIHOCTH
00yJaromMxcsi B YCBOGHUW MaTrepuana W Mpu padoTe ¢ JONOTHHTEIHHBIMA HCTOYHHKAMH
nHpopManyu. [IpakTHdeckue 3aHATUS CIOCOOCTBYIOT (OPMUPOBAHUIO CHICHUATBHBIX YMECHHN W
HABBIKOB pa0OTHI ¢ XUMUYECKUMH BelIecTBAMU U 000pynoBanueM. Co3naHue MPOSKTHBIX padoT
10 OTACTBHBIM TeMaM [IporpaMMbl TIO3BOJSIOT PAa3BUTh TBOPUYECKHE CHOCOOHOCTH,
chopMHUpOBaTh Y 00YUAIOMIUXCSI YMEHHS CAMOCTOSITEIbHO IPUOOpETaTh 3HAHMSL.

WuTerpanus: mporpamMma yriryOnser 3HaHUS MO OWOJOTHH, XHMHHU, DSKOJIOTHUH,
MEIUIUHBI, IICUXO0IOTHU. ITOrOM yCBOCHHUS IPOTPAMMBI SIBJISIETCS 3aIIUTa TPOCKTA.

Pexxum 3ansiTuii: 1 pa3 B Henento no 2 yaca.

1.6. Cpoxk peanuzanuu [IporpamMmmel.

Cpok peanmzanuu nporpamMmbl - 1 roxa. OOmiee KOJAM4YECTBO Y4eOHBLIX YacoB,
3alJIAHUPOBAHHBIX HA BeCh Mepuo odydyenusi: 70 4acos.

1.7. Ilnanupyemble pe3yabTaTtbl ocBoeHusi Ilporpammbl. OOpa3oBaTesibHbIE
pe3yJabTaThl:

[Tocne 3aBepmienus: ooydenus 1o [Iporpamme oOyuaromuecs Oy IyT 3HATD:

- cocTaB, CBOWMCTBa, 00JacTH NPHUMEHEHHs Hambojiee PaCIpPOCTPAHEHHBIX BEIIECTB H
MaTEpHUaJOoB M YMETh NPHUMEHATh WX IO HAa3HAYEHWIO, COOI0Jas mpaBmiia OE30TacHOTO
oOpalieHus ¢ HUMU;

- pOJIb XMMHYECKHX 3JIEMEHTOB Y UX COCJAMHEHUI B KU3HEIEATEIbHOCTH OPraHU3Ma,;

- Ba)KHEHILIME XMMUUYECKUE NIPEBPALIEHHUS, JIEKAIUE B OCHOBE META00IN3Ma;

- HEKOTOpble HEOPraHUYECKHUE U OPIraHWYECKUE BEILIECTBA, IPUMEHAEMBIE B MEIUIIMHE.

[Tocne 3aBepuienus o6yuenus no [Iporpamme oOyuatonuecs OyayT yMeTb:

- COCTaBIIITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B TPHPOJIE,
00OCHOBBIBATh POJb KAXKIOTO B COXPAHEHUM IPUPOJHOTO PABHOBECHS, aHAIU3UPOBATh
HPUYMHBI U OCJIEACTBUS €r0 HapyLICHUS;

- IPOBOAUTH XUMHUYECKHH IKCIEPHUMEHT 10 OOHApYKEHUIO KaTMOHOB M aHHOHOB B
pacTBopax;



-cobmofaTy MpaBwiia O€30MacHOCTH MpH  OOpALeHUH C

BEIIECTBAMH U CPEACTBAMH OBITOBON XMMHH,
-COCTaBJIATh OTYET O MPOJEIAHHOM 3KCIEPUMEHTE;
-IPUMEHSATDH BEIIECTBA 110 HA3HAUYEHMUIO;
-pelath 3aJa4y pa3aIMYHON CTENEHU CIO0XKHOCTH: KaK THUIIOBbIE, TAK U KOMIUIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO HHUIIMATUBY M MIO3HABATEIBHYIO aKTHBHOCTD TIPH PEIICHUN
Pa3NUYHBIX BOMPOCOB U MPOOJIEM B XMUMUHU.

I[J'ISI MOHHUTOPHHTA PE3YJbTATHUBHOCTHU O6pa3OBaT€IIBHOI‘0 nponecca 110

JICKapCTBCHHBIMHI

[Iporpamme «Xumus B ObITY» UCHOIB3YIOTCA CIEAYIOIINE BUIBI KOHTPOJIS:

* IIpeIBApPUTENIbHbIA KOHTPOJIb (IPOBEpKA 3HAHUN YUAIIMXCS HA HAYaJbHOM JTaIe
ocBoeHus [IporpaMMbl) — BXOHOE TECTUPOBAHMUE;

* TEKYIIUI KOHTPOJIb (B TEYEHUE BCETO CpoKa peanusanuu [Iporpammer);

* UTOTOBBIM KOHTPOJIb (BHKJ'II-O‘-II/ITCJIBH{:[H IIPOBCPKa 3HaHHI>i, YMGHHﬁ, HAaBBIKOB I1O

utoram peanusanuu [Iporpammer).

2. Copnepxanue IIporpammsl

2.1. YyeOHblil (TeMATHYECKHUII) IJIAH
Ne | ftazpanue pasgena KoJsmnyecTBo yacos ®opma
Bcer Teopust NPaKTHKAa aTTecTanuu/
0 KOHTPOJIsA
BBoanble 3aHATHS. 4 2 2
1 Uctopus 4 2 2 Bxoxnoe
B3aMMOOTHOLIEHU TECTUPOBAHUE
1 4EIIOBEKA U
PUPOIBI
2 CBOJiCTBa BEIIECTB 4 2 2 TECTUPOBAHHUE/
OTYeT
o
HPAKTUYECKON
pabote
3 Ilouemy u 4 2 2 TECTUPOBaHUE/
KaK OTYeT
POTEKAIOT o
XUMHYECKHUE
peaxuuu NPAKTUYECKOU
pabote
4 Bona 4 2 2 TECTHpPOBaHUE/
OTYET
1o
NPAKTUYECKOU
pabote
5 YucTeie BelecTna 4 2 2 TeCTUpOBaHUE/
u OTYET
cMecH B ()
KU3HU
YeJloBeKa NPaKTUYECKOM
pabote
IloBapeHHas coib 4 2 2 TECTHPOBaHUE/
6 u OTYEeT
caxap o
HPAKTUYECKON
pabore




XUMUS TUINA

TECTUpOBaHUE/
OTYeT

10

NPaKTUYECKON
pabote

CIHU4YKu

TECTHPOBaHUE/
OTYeT
o

NPAKTUYECKOU
pabote

bywmara

TECTUPOBaHUE/
OTYeT
o

PAaKTHYECKON




pabore
10 | Xumwus u 4 2 2 TECTUPOBaHUE/
CTPOUTEIIECTBO OT4YeT
o
NPAKTUYECKOU
pabote
11 | Xwumusg u MenuIHa 4 2 2 TECTHPOBaHUE/
OTYeT
o
NPAKTHIECKOU
pabote
12 | Xwumus u tpancmopt | 4 2 2 TECTHPOBaHUE/
OTYET
()
NPAKTUYECKOU
pabote
13 | Xumus u yucrora 4 2 2 TECTHPOBaHUE/
B OTYET
JI0Me o
NPAKTUYECKOU
pabore
14 | Xumwns 0 4 2 2 TECTHPOBaHUE/
KOCMETHYECKHE OTHCT
CpeacTBa 1o
NPaKTUYECKON
pabote
15| Xumus wu 4 2 2 TECTUpOBaHUE/
IUIaHeTa OTYeT
3emuts 1o
HPAKTUYECKON
pabote
16 | Hayuno- 6 3 3 3aimmra npoekra
MICCIIeIOBATENBCKAS
MPOEKTHAS
NESTENIbHOCTh
70 35 35

2.2. ConepxaHue NpoOrpamMmbl

BBenenue

OO6mue mpaBmia paboTel B XuMHuyeckoi naboparopuu. TexHuka 0€30MacHOCTH TpPU
pabote B xuMuueckoil Jaboparopun. Oka3aHue MepBOM MOMOIIM NP HECYACTHBIX CITydasX.
[lpaBunma paboOTHI ¢ KUCIOTaMH, MIEJIOYaMHM, JICTYYUMH BemlecTBaMu. HarpeBarenbHbIC
npuOopsl U mpaBuia paboThl ¢ HUMH. XUMHUYECKas Mocyjaa oOIero Ha3HayeHUs. MbIThbe U
CyIIKa XUMUYECKON MOCYBI.

Ponb xuMHM B KM3HM 4elIOBEKa W Pa3BUTHM yesnoBedyecTBa. O030p BakHEHIINX
KJIACCOB COEIMHEHHM, HCIOJIb3YEMbIX YEJIOBEKOM. XHUMHUS - TBOPEHUE HPUPOIBI U PYK
4enoBeKa. XMUMUs BOKPYT Hac. XMMHYECKHE BEIIECTBA B MIOBCETHEBHOM JKH3HU YEIOBEKA.

Ilpakmuka:

IIpuemvl obpawerus ¢ nazpesamenbHbLMU NPUOOPAMU (CNUPMOBKA, NAUMKA, 800AHASL
0amus) u Xumudeckou nocyoou ooue20 HazHa4eHusl.




Cocmagnenue mabauy, ompaxcarowux KiacCuBuKayuro eewecms, Uu320mosneHue
9MUKEMOK HEeOP2aHUYeCKUX 6ewecms, CcOCmagieHue CNUCKa peakmugos, HecoeMeCmuMblx
OJ151 XpaHeHusl.

Mogpyne 1. UcTopusi B3aMMOOTHOILIEHUH Y€IOBEKa U MPUPOIbI

Wcrounuku sHepruu (McyeprnaeMmble M Heucyeprnaemble). «IKOJIOTHYECKUH PIOK3AK».
HeobOxonumocTs Oepe’kHOro OTHOLIEHUS K OKpysKarolel cpeae. YenoBek 1 NpUpoja B AaIEKOM
IIPOLLIOM: IPHUCBAaMBAIOLIeEe XO3sMCTBO. [lpeBHME moau. BiusHue NPUPOIHBIX YCIOBUM Ha
pacceneHue M 3aHATHs JPEBHUX JIIOIEH.

OcHOBHBIC 3aHATHSA IPEBHUX JIOACH: COOMpaTenhcTBO M oxoTa. IIpucBamBaromiee
X03s1iCcTBO. JIoKanbHBIN XapakTep BIUAHHA ACSITEIBHOCTH JPEBHUX coOMpaTenell M OXOTHHKOB
Ha [IPpUPOLY.

Ilepexon 4yenoBeka K MPOU3BOIALLEMY XO3sAHCTBY. IIpomsBonsdiiee Xo03sHCTBO.
Bo3HukHOBeHHME 3emilefienus M CKOTOBOACTBA. BoszaelicTBMe Ha NPUPOLY IPEBHUX
3eMIle/IeNIblIeB U CKOTOBOIOB. CTuxuitHOoe mpupojaonoib3oBanue. OmnycTbiHuBaHue. [ubenb
[ABIUIA3AIAH.



Ot xonecHuupBl 10 camoisieTa. M3MeHeHne Xxapakrepa MPHUPOAONONIb30BaHUs B MpoIecce
Pa3BUTHA YEJIOBEUECKOIro 00IecTBa

YenoBek M npupona B HacrosmeM. IIpsamoe U KOCBEHHOE BO3IECHCTBHE XO3AHCTBEHHOM
NeSTeNIbHOCTH 4eloBeka Ha mnpupoay. Murtpoaykums. Heucueprnaemblie M ucyepriaeMbie
UCTOYHUKH dHeprur. MCTOYHUKY SHEeprin (McUeprnaeMble U HEHCUYEpraeMble). « IKOJOTUICCKHINA
prok3ak». HeobxonumocTs

0epeKHOr0 OTHOLIEHUsI K OKpy’Kawouel cpele. AJbTepHATHBHbIE UCTOYHUKU SHEPIUU.
[TpunuBHBIE neKTpoCcTaHIMK. DHeprus BeTpa. ['eotepmanbHas sHeprus. buosnepreTuka.

Ilpaknwiueckue 3a0anusn

Mooenupyem sempsanoii 0gueamens.

Cmpoum «po3y 6empog» ceoeil MeCmHOCHU.

IIpespawenue pasneix 61008 suepeuu opye 6 opyeaa.

Hazcpesaem  no-pasnomy  (nepedaua  menno6oul  dHepeuu  U3NY4EHUeM,
Menionpo8oOHOCHbIO, KOHBEKYUell).

Mogaynb 2. CBoiicTBa BELIECTB.

XuMudeckre U Gu3n9IecKre CBOMCTBA BemlecTB. UncThie BemecTBa u cMecd. OCHOBHBIC
NpUEMBbl C TBEPIBIMH, KHUIKAMH ¥ Ta3000pa3HbIMU BemiecTBaMu. JlabopaTopHBIE CHOCOOBI
NOJIy4eHUs1 HeopraHudeckux BemiecTB. lIponecc pactBopeHust BemiectB. PacTBopbl u uX
IPUTOTOBJIEHUE.

Ilpaknwiueckue 3a0anus

Ilonyuenue yenexucnozo 2asza, KUciopooa 6 1abopamopui.

Tonyyenue cynopama meou uz meou , cepebpa u3z Humpama cepeopa u m.o

Mogaynsb 3. IloueMy u Kak IpOTEKAOT XUMHUUYECKHE PEAKLIUU.

MHoroo0pa3ue 1 3aKOHOMEPHOCTH MPOTEKaHUsI XUMHYECKUX peakiuid. Kimaccupukamust
XUMHUYECKUX peakuui. 3aKOHOMEPHOCTU IPOTEKaHWsl XMMHMUYECKHUX peakuui. Bremnue
NPU3HAKUA TPOTEKAHUS XUMHUYECKHX peaklUuil. XUMHYECKUE YpaBHEHHS. 3aKOH COXPAHEHUS
MaccChl BeIIeCTBA. XUMHUYECKUE PEaKLUU B KUBBIX OpraHU3MaXx.

Ilpaknwiueckue 3a0anusn

Cocmasnenue ypasneHuii peakyuti no yenouke npespaujeHul.

Onvimul «3mess uz caxapHou nyopely, «Bzaumooelicmeue memanios ¢ CONAHOU
KUCTIOMOUY», «3Mest U3 2IOKOHAmMa Kaabyusy

IIpogedenue kauecmeeHHbIX peaKyuil.

Monyns 4. Boga.

Bona B macmrabe mnanersl. Kpyrosopot Boasl. [Ipupoanas Boma u e€ mpecHo# BoJbl Ha
miaHete. [IpecHas Boma m ee 3amachl. DKOJOTHYECKHE IMPOOJIeMbl YHUCTOM BOjbl. Boma B
opranusMme yenoBeka. Boma B meauuusHe U (papmakoioruv. AHOManuu (pU3MUECKUX CBOMCTB.
PactBopsitomas cnocoOHOCTh BoAbL. [IpoGiieMbl TUTHEBOM BOABI.

IIpakTuka:

Ananuz 600l U3 NPUPOOHBIX

ucmounuxos. Pacmeopsiowee

oeticmesue 800bl.

Ouucmka 600bi.

Onpedenenue dcecmkocmu 800bl U ee YCMpaHeHue.

MHnoeo u 60061 6 ogowax u pykmax?

Mopayns 5. UucTele BeniecTBa U CMECH B J)KU3HU YEIIOBEKA

Yucteie BemectBa JuctuumpoBannas Boja, Kucnopoa. Cepedbpo, Bogopon, Cunen u
ap. Mctunnelie pactBopel. Cmecu Mopckas Bopa. I'panur. Crans. PactBop xnopuaa Hatpus is
unbekimit. Uyryn. Bozayx. bazanet. Crexio. DOMynbcusi «macio B Boje». PazHOBUAHOCTH
cMmecell, 00JIacTu MX HMCHOJb30BaHUS B IIOBCEHEBHOM JKM3HM 4elnoBeKa. ['OMOreHHble U
rereporenHbie cmecu. Cmecu B (apmakosiorun. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HBIX
cmeceit. OTHOPOHBIE U HEOJHOPOIHBIE cMecH B ObITy. CBOMCTBA cMecel. Pasnenenue cmecei.

Brigenenue BemecTB M3 HEOJHOPOJHOM cMecH, 0Opa30BaHHOW pPacCTBOPUMBIMHU U
HEpacTBOPUMBIMH B BOJi€ BemlecTBaMu. OTcramBaHue: BblieneHue BemECTB U3 HEOAHOPOJHOM
cMecH, 00pa30BaHHOM HEPacCTBOPUMBIMU B BOJIE BELIECTBAMH C Pa3IMuyHOM IJIOTHOCTHIO. B



JICTTUTENTbHOW BOpOHKE. JIMCTHIAIMSA, BhIMAapuBaHUe, IEeHTpUdyrupoBanue, xpomarorpadus,
KpUCTATH3aIMs U BO3TOHKA. [leperonka mim AUCTHILIAIMS - COCO0 pasaesieHus], OCHOBAHHBIH
Ha pa3JIn4uM B TEMIIepaTypax KUIIEHUs APYr B Ipyre KOMIOHEHTOB.

[IpueMm pazneneHus OQHOPOAHBIX CMECEH IyTEM HCIAPEHUs JIETyYHMX KUIKOCTEH C
NOCNEAYIOIIEN KOHJeHcauued ux mnapoB. [Ipumep: mnonaydeHue AUCTUIUIMPOBAHHOW BOJBI.
Pemnrenue 3aga4u Ha HaX0KJI€HHE MAaCCOBOM M OOBEMHOM J0JIM KOMIIOHEHTA CMECH.

Ilpaxknwuka

Hzeomoenenue npocmeviwux Quibmpos u3z noopyumvix cpeocms. Pazoenenue
HEOOHOPOOHBIX cMecell.

Ouucmka MeoOH020 Kynopoca om HepacmeopumMblx U pacmeopumMvlx npumecell.

Monyns 6. [loBapenHnast coipb u caxap

Poxb moBapeHHO# conu B 0OMEHE BEIeCcTB YeIoBeka U xKUBOTHBIX. CoJieBoii OanmaHc B
opranu3Me 4enoBeka. [IpuMeHeHne xmopuaa HaTpus B XO3SIMCTBEHHOM JEATEIBHOCTH
yenoBeka. Korga compb - sa. 3noynotpebnenue coinbto. Mcmonb3oBanue xjaopuaa HaTpus B
XMMHUYECKOW MPOMBIIUIEHHOCTU. [Icnosnb30BaHME XJOpHAAa HATpUsl B NHILE, MEIULMHE.
[IponsBoacTBo noBapeHHol conu. Caxap u ero cBoiictBa. [lone3Hsle U BpeIHbIE YEpPThI
caxapa. HeoObluHOE pUMEHEHUE caxapa.

Ilpaknuika.

Ceoticmea pacmeopog nogapeHHol cou

LTopum nu caxap?

Tpubonromunecyenyus

Monayns 7. XuMus numm

N3 yero cocrout numa. XUMUYECKHH COCTaB MNPOAYKTOB NUTAaHHS. (OCHOBHbIE
KOMITOHEHTHI THUIIHM: JKAPBI, OENKHW, YTJIEBOJbI, BUTAMUHBI, COJH. XHUMHS TPOIYKTOB
PACTUTEIIBHOIO M YKMBOTHOTO MNPOUCXOXkJeHusA. Puznonorus nuueBapeHus. [IpoayKTsl
OBICTPOrO TPUTOTOBJIECHHS U OCOOCHHOCTH WX TMPOHM3BOACTBA. [Iporecchl, mpoucxoasiiue mpu
BapKe, TYUIEHUH U kapeHuu nuiu. Kak crienarb ey He TOJbKO BKYCHOM, HO U MOJIE3HON?
JloGaBKM B MPOJYKTHI MUTAHUSI.

XUMHUYECKUE PEaKUUHW BHYTPU HAac. XUMHUYECKHE MPOLIECCHI, MPOUCXOIALIUE IPU
XpaHEHUH U nepepadoTKe CeTbCKOXO03IHCTBEHHOTO ChIpbsi. KOHCEpBaHTHI U aHTHOKUCIUTENH, UX
pOJIb.

Croco0bl XUMHYECKOT0 aHAJIM3a COCTaBa BELIECTB B MPOoAyKTax nutanus. ConepxraHue
BUTaMUHOB U MUHEPAJIbHBIX BELIECTB B MUIIEBBIX MPOTYKTaX.

Ilpaxnwika

Onpeoenenue xauecmsa meoa. Ilposepka meda na Hanuyue Kpaxmaia, Mend, caxaposbl.

Onpeoenenue eumamunos A, C, E 6 pacmumenvrom maciue.

Onpedenenue numpamos 6

npooykmax. Ananus npoxaaoumenbHbix

Hanumxkos. Onpedenenue Kogeuna 6

HanumKkax

Onpedenenue co0epiIcanust Heupos 8 cemMeHax pacmeHuil.

Kauecmesennvle peaxyuu na npucymcmeue y2ie60008.

Xumuueckue onvimul ¢ HCe8amMeNbHOU PEUHKOU.

Onpedenenue codepocanus noeapeHHou conu 8 npoOyKmax RUmanus (MAacuo, cuipbl,
COIEHbLE MBOPOICHBLE UZ0ENUL).

Mopyins 8. Cinuku

[Mupodopsr. Uctopus mzobperenust cnmuek. Crmuku [llancens n Yoxkepa. Cnuuku
Copua. Cnuuku Wpunu. lBenckue crnuuku Jlynnctpema. Kpacueiii u Gensiii hocdop.
OKHUCIUTENBHO - BOCCTAHOBHUTENBHBIE MPOLIECCHI, MPOTEKAIOUIME MpPU 3aKUIAHUU CIUYKH.
OcHOBHBIE BUJIbI COBPEMEHHBIX cIMYeK. JlepeBsaHHbIe (M3TOTOBICHHBIE U3 MATKUX MOPOJ JIepeBa
- OCHUHBI, JIUIBI, TOMOJS, aMEPUKAHCKON O€NoN COCHBbI U T. I.), KAPTOHHBIE U BOCKOBBIE
(mapauHOBBIE - U3TOTOBJIECHHBIE M3 XJIOMYATOOYMAXHOTO KI'yTa, MPOMUTAHHOTO MapaUHOM).
[To mMetony 3axkuranust - TEpOYHbIE (3AKUTAIOIIMECST MPU TPEHUH O CHELUATIbHYIO MTOBEPXHOCTH -
TEPKY) 1 OecTEpOUHbIE (3AKUTAIOIINECS MIPH TPEHUHU O JTI0OYI0 TOBEPXHOCTD).



Crnmgeunoe nmpousBoacTBo B Poccun. CTpoeHne, COCTaB U U3rOTOBICHUE CIIUYEK.

Cnenuanbubie crindku. [ITopMOBBIE (0XOTHHYBHM) - TOPSIIME HA BETPY, B CHIPOCTH U O]
noxaéM. TepMudeckue - pa3BUBAIOIINE MPU TOPEHUH 00Jiee BBICOKYIO TeMIIEpaTypy U Jaroliue
NpU CTOpaHWW TOJIOBKM OoJbliee KOJIW4ecTBO Teruia. CUTHalmbHBIE - JAIONIME TPH TOPEHUU
uBetHoe miams. dotorpaguyeckue - Jarole MIHOBEHHYIO SPKYHO BCIBIILKY, HCHOJNb3YEMYIO
npu ¢ororpadpupoBanun. CurapHbleé - CHHYKH YBEIMYEHHOTO pasMmepa i Oosee
HPOJOJKUTENBHOTO TOPEHUS MPHU PAaCKypHUBAaHMU curapbl. TpyOouHble- CIIMYKU YBEJIUYEHHOI'O
pa3Mepa At Oojiee MPOJOKMTENBHOTO TOPEHHs NPH PACKypHUBAHUM KYpPUTENBHOM TPYOKH.
KamuHHBIE - OYeHb AJMHHBIC CITUYKH, YTOOBI 32)KUTaTh KaMUHBI. ['a30Bble - MEHBINEH IJIHHBI,
YeM KaMHUHHBIC, YTOOBI 3aXWraTh Ta30BbIE TOpeiKd. JlekopatuBHBIC (TTOZAPOYHEIE,
KOJUICKIIMOHHBIE) - OTpaHMYCHHBIE BBIMYCKH KOPOOKOB (MHOTrIAa HAOOpamu, YIOXKEHHBIMU B
JIEKOPATUBHYIO KOPOOKY).

Ilpaxknwka

H3yuenue ceoticme paziuuHwlx U008 Chudex (ObimogwlX, OXOMHUUBUX, MEPMUYECKUX,
CUCHANIbHBIX, KAMUHHBIX, (homocpaghuieckux).

Mogynb 9. bymara

Ot neprameHTa M IIEJIKOBBIX KHUI 10 Hammx AgHed. [emmronosa. Cessyromue:
KaoJIMH, KapOOHAT KaJiblUsl, MUTMEHTHI. XJomuaroOyMaskHble TKaHW. Bupael Oymarum u ux
MPaKTUYECKOE MCIONIb30BaHKuE. TexHomorus npou3BoacTBa Oymaru. CTpykTypa Oymaru moj
MHUKPOCKOIIOM BO ()JIyOpECLEHTHOM CBEUEHUHU.

[Tonydabpukatel s HNPOU3BOACTBA Oymaru: JpeBecHas Macca WM LeJUTI03a;
LEJUTI0I03a OJHOJIETHUX PACTeHHH (COJOMBI, TPOCTHUILBI, KOHOIUIM, PUCA U JIPYIHX);
HOJYLEIUTI0N03a; MaKyJjaTypa; TpsANWYHAs IMoJymacca; A CHEelUabHBIX BUAOB OyMaru:
acoOecT, mepcTh U APyTrUe TeKCTHIBHBIE BOJOKHA.

[TpousBoncTBO Oymaru: MPUTOTOBIEHHE OyMakKHOM Macchl (pa3MoON M CMEIICHHE
KOMITOHEHTOB, TpOKJIEHKa, HAaIlOJTHEHHE M OKpacka OyMa)KHOW Macchl); BbIpabOTKa
OyMakHOW Macchl Ha OymarojenaTenbHON MalmuHe (pa30aBieHHEe BOJIOW M OYMCTKA MAacChl
OT 3arps3HEHH, OTIWB, NpPECCOBaHME W CYLIKa, a TaKXe IEepBUYHAs OTHAEKa);
OKOHYAaTelbHas OT/eNKa (KalaHIupOBaHUE, pe3ka); COPTUPOBKA U YIIAaKOBKA.

Ilpaknuika.

H3yuenue ceoticme paziuuHwix 61008 OymMazu.

Ilonyuenue 6ymacu.

Moaynb 10. Xumus 1 CTpOUTEIHCTBO

Crpourenbhbie pactBopbl. M3Bectb. Men. Ilecok. beron. Llement. Mcropus crekia.
Kuprinun. ®apdop u ¢asuc. JlpeBecnHa - YHHMKAJIbHBI CTPOMTENbHBIN MaTepua.
Jlakokpacounble Marepuanbl. CBoiicTBa ONU(bI, MACISIHBIX KpPAacok, sMajeH, pacTBOPUTENEH.
[TonsiTue 00 »KoNOrMUYecKW YUCTHIX MaTepuanax. Kepamuueckas mnena. 3upaput. Kamplmmur.
Conomurt. I'pyro6moku. CunukaTsl METaJUIOB U BSOXKYIIHE MaTepuansl. Kopposus cTpouTenbHBIX
MaTepuaioB. [losuMepsl B CTpOUTENBCTBE.

XMMUYECKHE CBOMCTBA CTPOUTEIbHBIX MaTepPHAJOB

XumHyeckas CTOMKOCTb - 3TO CBOMCTBO IOKa3bIBAET, HACKOJIBKO MAaTE€pHall yCTOWYMB K
BO3JICHCTBUIO APYTUX BELIECTB: KUCIOT, IIEI0Uel, COIei U razos.

Koppo3unoHHas ycTOWYMBOCTH - CBOMCTBO MaTepuasa MpOTUBOCTOSATh BO3ECHCTBUAM
OKpYy:Karoleil cpenpl. Yaiie Bcero 370 OTHOCUTCS K CIIOCOOHOCTU HE MPOIYCKaTh Biary.

PacTBOpUMOCTD - CBOWCTBO, MPH KOTOPOM MaTepHal UMEET CIOCOOHOCTh PaCcTBOPATHCS B
Pa3IMYHBIX KUJIKOCTSX.

Anresus - CBOWCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COSAUHATHCS C APYTHMH
MaTepuagaMu U MOBEPXHOCTSIMHU.

Kpucrannuzanus - XxapakTepucTHKa, IPU KOTOPOM MaTepuall MOKET B COCTOSHUU Tapa,
pacTBOpa WM paciuiaBa 00pa3oBbIBATh KPUCTAILIBI.

Bunel 3arps3Hennii (MbuieBbie, paJnanioHHbIe, OMOTOTHYECKHE, ITYMOBBIC), 3HAUCHHE
KUBBIX OPTaHU3MOB B JJOMax U KBapTHpaXx.

Ilpaknwika



Onpedenenue omuocumenbHou 3anblleHHOCMU 8030YXA 8 NOMEeUjeHUl.

Pewenue 3a0au c sxonocuueckum cooeparcanuem.

Monayns 11. Xumus 1 MmeguiiHa

Ilepsvie wacu xumuu 6 meduyune. IloHsatue o QapMakoJIOTUH, HUATPOXUMUH,
xumuorepanuu. Ilapanensc - 0OCHOBONOJOKHUK MeAUUMHCKOW xumuu. Knaouii ["anen -
¢papmakonor. II. Dpaux - ocHOBOMOJNOXKHUK xumuorepanuu. [Ipodeccun: xumuk, OMOXUMUK,
¢apmarieBt, mabopant. JlekapcTBeHHbIe BemiecTBa. Kiaccudukanuy nekapcTBEHHBIX BEIIECTB:
(apmaxonoruueckas, xumuueckas. ChpIpb€ Ui TOMyYCHUS] HEOPTaHUYECKUX, OPTaHUYECKUX
JIeKapCTBEHHBIX BemlecTB. DOpMbI JEKapCTBEHHBIX IMPENapaToB: TaONETKH, Ipaxe, CBEUH,
AMYJIbCUH, CYCIIEH3UHU, HACTONKHU U Jp.

Ilpaknuwika

O3naxomaenue ¢ hopmamu J1eKapCMEEHHbIX NPEnapamos.

3naxomcmeo ¢ 0bpazyamu 1eKapCmeeHHbIX cpeocme U ONblmbsl ¢ HUMU.

IKCKypcust 8 MEONYHKM.

Camuie npocmele u3 nexapcme

[lepmanranat xamus. Hcropus otkpbiTus. ®Pusnueckue cpoiictBa. OKUCIUTETbHBIE
cBoiicTBa. IIpumeHeHne pacTBOpOB mepMaHraHara Kaiaus B ObITy, B meauuuse. [IpaBuna
XpaHeHus. Mepbl IepBOM IMOMOLIM IIPU OTPABICHUU KOHLEHTPUPOBAHHBIM PacTBOPOM
nepmanranata kKanus. Ilepoxcun Bogopoma, ucropus OTKpbiTHA. [leprumpons. ®dusuueckue,
XUMUYECKHE CBOMCTBA. [IpuMeHeHuMe B  MeAUIMHE: KPOBOOCTAaHABIMBAIOLIEE U
nesuHduImpyromee cpeactso. Moa: ucropust OTKpeITUS, CTpOCHHE, GU3UIECKUE U XUMHUYECKUE
CBOWCTBA, IPUMEHEHHUE.

bopras kucnmora, OOpHBI CHOHPT, AHTUCENITHYECKAss AKTUBHOCTh. (DH3MOIOTUYECKHIA
pacTBop.

Jlsmue. HamateipHbiid cnupt. ['ekcaruapar ximopuaa Kaublms. [entaruapar cyibdara
IIMHKA.

AXTUBHPOBAHHBIN YTOJIb.

Ilpaxknwka

IIpueomosnenue pacmeopa xaopuoda Kaabyus ¢ 3a0aHHOL MACCcO801 0O0IEl.

«Kuokuit xameneon». Paznoowcenue nepoxcuda eooopooa. H202 - okuciumens,
soccmanosumens. Pacmeopenue uooa 6 eode, 6 cnupme. Pacnosnasanue uoouoos.
Obecyseuusanue pacmeopa nepmaneaHama Kaaus AKmMueUPOSAHHbIM Y2NEM.

Aooeumple geurecmea

Anp1. Knmaccudukanus sOOBUTHIX BEMIECTB. YTApHBIM ra3: MPU3HAKH OTPABJICHUS.
Oxa3zanue nepBoil nomouu. Ptytes. TokcuunocTh mapoB pTyTH. Cou pTYTH: KOJIOMEIb, CyJIeMa,
npuMeHeHre B MeauuuHe. Mpimbsk. CBunen. CoenuHeHns: Xpoma. TOKCHYHOCTh OPraHUYECKUX
pactBoputeneil. [IpaBuna xpanenus s10B B ObiTy. Mepbl MepBOil MOMOIIM TPH OTPABICHUH.
XHUMHS U MEIULIMHA.

buozennvie anemenmut u ux coeounenus

OO6muit 0030p OMOTOTHYECKONW POJHM AIIEMEHTOB-OPTAaHOTEHOB YTiepon. Bomopo.
Kucnopon. Azor. Cepa. @ocdop.

buonoruyeckass pojb HEKOTOPHIX HEMETAJUIOB, HE OTHOCAIIMXCSA K opraHoreHam @rop.
Xnop. bpom. Mox. Kpemuuii. Cenen.

buonornueckn BakHbIE HEOpPraHMYECKHE COETUHEHUs HemeTawioB. Kucmopon. O30H.
Bonma. Munepansnbie Boapl. llepokcnn Bomoponma. dDepMEHTATHBHBIE CPEACTBA 3ALIUTHI
opranusma. CepoBogopoa. Ammuak. [{ukin moueBuHOOOpa3zoBaHus. MOHOOKCHA a30Ta.

Hwurpatbl, HUTPUTHL. YTIeKucIbi ra3. MoHookeua yriaepoaa. bydepHsie cuctemsr
opranuszma. ['mnpokapOonatnas Oygepnas cucrema. @ocdarHas OydepHas cucrema.
Mexanusm OydepHoro nelcTBusi cucrteMbl. B3auMocBsS3b KpyroBOpOTOB OHOTEHHBIX
DJIEMEHTOB.

buoneopzanuueckasa xumusa u meouyuna

Heopranndeckyto OMOXMMHIO MOXKHO paccMaTpuBaTh Kak TPHIOKEHHE MPUHIIAIIOB
KOOPJIMHAIIMOHHOM XWMHU METAJUIOB K OMOJIOTHYeCKUM mpoliemMaM. MeTasisl B OpraHu3Me



YCI0BCKa
buonornueckas POJIb «KMCTAJITIOB XXHU3HW

OO6mmit 0630p posu s-meraioB. Harpuit. Kanuit. Marauit. Kanpuuit. Jlanabsle MeTauibl
paccMaTpUBAIOTCS COTJIACHO IIJIaHA:

l. Conepxanue B 3eMHOM Kope. BaxHelme npupoiHble COEAMHEHNUS.
2. Copepxxanue u (HOpPMBI CYIIECTBOBAHHUS B KHMBBIX OpraHu3Max. buonormueckas

pOJIb.
3. [IpumeHenne MeTanaa U ero COSJMHEHNI B MEAULIMHE.
4. TokcHYHOCTH MeTalIa U ero COeTMHEHUH. )

O6mmii 0630p ponu d-merammoB. XKenezo. Mapranen. KobGanst. Menp. LluHK.
Monu6aen. JlanHble MeTaIIBl PACCMATPUBAIOTCS COTTIACHO TIJIaHA!

1 CopepxaHue B 3eMHOMU KOpe.
2 Baxueiilue NpupoJHbIE COeAUHEHHUS.

3 Copaepxanue 1 (OpMbI CYIIECTBOBaHHS B KHBBIX OpraHu3Max. buonoruueckas podb.

4 TlpumeHeHue MeTaula ¥ €ro COeIMHEHUN B MEULIMHE.

@u3zunonoruyeckas v NaToJI0ruuecKas pojb HEKOTOPIX JIEMEHTOB B OpraHU3ME.

s-OnemeHThl. d-DnemenTsl. KommiekcHble (KOOpAWHAIIMOHHBIE) COEAMHEHUS Pa3IMUHBIX

SJIEMEHTOB B OpraHu3Me. OJEeMEHThl, 0oje3HH, JieKapcTBa. buonorudecku aKTHBHbIE

MOJIEKYJIBI.

Boga. AmuHOkMCIOTBHL. AckopOMHOBasi KucinoTta. OpTOMOJIEKYJsIpHAs MEAULIMHA.
buonornueckn axTuBHBIE OJIMTOMEpPBI bHOnOrMyeckas posib HEKOTOPBIX METalIOB, HE
OTHOCSIIIMXCS K «MeTajiaM xu3Hu». Amomunuii. Cepedpo. bapuii. Ptyts. CBunen.

Ilpaknwka.

Temamuueckas eukmopuna «Xumus u MeOuyuHay.

Qu3uueckan Xumusa u MeOUyuHa

@uznonor - 310 (PU3MKOXUMHK, MUMEIOUIMN AEN0 C SBICHUSIMHU XHBOTO OpPTaHH3Ma.
N.M. CeuenoB JKuBble OpraHu3Mbl MOTYT CyIIECTBOBATH JIUIIb OJaroapst MX 3aMedaTebHOM
CTMOCOOHOCTH KMHETHYECKH KOHTPOIUPOBATh XMMHUYECKUE PEAKLIUH U TEM CaMbIM IOJaBIIATh
CTPEMJICHUE K JIOCTHIKECHUIO TepMOJAMHaMU4eckux paBHoBecud. W.B. bepesnn Xumnueckas
TEPMOJMHAMUKA U KUBBIE OPTaHU3Mbl TepMOIMHAMUKA U OPTaHU3MBI.

Xumuueckas M OMOXUMHUYECKas KUHETHKAa M KaTaiu3. DepMeHTbl - OHOJIOrHYecKue
KaTajau3aTopbl. 3HAYEHUE PACTBOPOB JJIsi OMOIOTHH U MEAUIIMHBI.

KucnorHo-menoynoe  paBHoBecue ¥ OydepHble  CHCTEMbl  OpraHHM3Ma.

AmuHOKHCHOTHBIE OydepHble cuctembl. benkoBbie OydepHbIE CUCTEMBI.
H3meHeHne KUCTIOTHO-IIEIOYHOTO PABHOBECHS TIPU PA3TUUHBIX 3a00JICBAHMSIX.

Meouyunckue mamepuanot

Heoprannyeckne MeauuuHckue MaTtepuansl. Mertamasl.  YriaepoaHble MaTepUabl.
MexaHu3mbl B3aUMOJCHUCTBUS MEIUIMHCKUX MAaTepHajioB € OMOJOrMYECKUMH CHUCTEMaMH.
B3aumoneiicTBus: Marepuan - KpoBb, MaTepual - TKaHb, MaTepuai - KJIETKa, MaTepuai -
OMOMOTUMEPBI.

HckyccTBeHHBIE OpraHbl. AmNaparsl «UCKYCCTBEHHOE CEpALE-JIErKOe», «MCKYyCCTBEHHAS
nouka». MckyccTBeHHOE cep/iie uenoBeKka ¢ aBTOHOMHBIM HCTOYHHUKOM MUTAHUS.

Bompocsl k ceMuHapam:

1. Mox: wucTopus OTKpBITHS, CTpOeHHE, (HU3MYECKME M XHMHYECKHE CBOFWCTBA,
IIPUMEHEHUE.

2. Bopnas kucnora, OOpHBIN CIIUPT, AHTUCENITUIECKAsI AKTHBHOCTb.

3. @usnonornyeckuid pactBop. Jlsnuc. Hamartsipuslii cimpr.

4. OypaunnuH. AKTUBUPOBaHHBIN yroib. ['opunyHuKy, miacTeipyu. VIX mpumeHeHue,
CBOICTBA, CIIOCOOBI XpaHEHHUS.

5. Acrmupun. [Ipumenenue, GpapmMakoIOTHIeCKOE JCHCTBHE HA OPTaHU3M.
6. ArTHOMOTHKH, Knaccudukarms. JJucoakTpuos.



7. ApoMaTHyecKue Macia U UX JIeWCTBHE Ha OpraHu3M. ApoMaTepanusi.

8. AcmupuH, GDU3HMYECKHE CBOWCTBA, HCTOPHUS TTOTYICHHS.

9. AHTUOMOTUKHU, UCTOPUS OTKPBITHSL.

10. Knaccuguxanust siIOBUTHIX BEIIECTB.

11. Vrapublii ra3: npusHaku otpasieHus. OkazaHue nepBoil HOMOIIY.

12. Prytb. TokcnunocTs mapoB pTyTH. Coilu pTyTH: KaJlOMElNb, CyjleMa, IPUMEHEHHUE B
MenuiuHe. Mpibsak. Ceunen. CoeMHEHUs XpoMa.

Ilpaxmuxka

Hccnedosanue nekapcmeennvlx npenapamos.

Henosas uepa «Cnacume 6onvHo2o». [lenosas ucpa conpogodcoaemcs npogeoeHuem
KA4ecmeeHHo20 aHAIUu3a pacmeopa KOHKPEMHO20 Geuecmed XUMUYeCKUMU MemoOoamu.
(Bewecmea: muocynopam nampus, Hosokauw, nakmam Kaivyus, D-enioko3a, meoHwill Kynopoc,
Opomuod Kanus, cyrvam macHus).

Hccneoosanue mokcuunocmu 6vimoswvix eeujecms. OcmopodicHo, nuujegvle 0obasku! Hx
Oeticmeue HA OP2aHU3M.

Pewenue 3a0au no obwjel xumuu ¢ MeOUKo-6U0102U4ECKOl HANPABIEHHOCHIBIO.

Koukypc (konuuecmeennwiii) uucia pewennvix 3aoay. CocmasieHue cOOpHUKO8 3a0au
yuawuxca no meme (¢ pewenuamu). Cocmasnenue meoOpUECKUX pacuemuvlx 3a0ay no
DA3TUYHBIM MEeMAaM.

JlekapcTBeHHBIE Tpemaparbl, UX BHUIbl W Ha3HaueHHe. Kaxaoe IexkapcTBO -
XUMHUYECKUHA PEaKTUB.

Muororpannsii og. [louemy Hon Hajgo nepkaTh B INIOTHO 3aKYNOPEHHOM CKIISIHKE.
«3enéuka» WM pacTBOp OpwimMaHToBOro 3ei€Horo. HeoObrynbie cBoiicTBa O0OBIYHOMN
3€JIEHKHU.

AKTHBUPOBAHHBIN YIOJb.

JlexapctBa ot npocTybl. Butamuubel CaMoienibHbIE J€KapCTBa.

ACTIMpHH WK aueTUIICATULIIOBAsA KUCIOTa U €r0 CBOWCTBA. UTO mosie3Hee: acuupuH
WIH yrcapuH, HypodeH wim udynpoden?

ITepexucs Bomopoaa u rugponeput. CBONCTBA MEPEKUCH BOJOPOJIA.

[Iepmanranar Kanusi, MAapraHIlOBOKHCIIBIM KaJlud, OH XK€ - «MAapraHIOBKa».
HeoOprunpie cBoiicTBa MapraHioBku. Kakylo o0macHOCTh MOMKET MPEACTaBISAThH
MapraHIijOBKa.

HyxHa i B tomaiHel anteuke O0OpHast KMCIOTa.

Crapsle nekapcTBa, Kak C HAMH TOCTYIIHTb.

Bomnpocel k cemunapam:

l. Ilepmanranar  kamusa.  Mcropuss  oTkpeiTha.  @DuU3NMYECKHE  CBOMCTBA.
OxkucnurenbHble cBOMcTBA. [IpaBuiia XpaHeHus IepMaHaraHaTa Kajus.

2. IlpuMenHeHre pacTBOpa TMEpPMaHTaHaTa Kajaus B ObITy, B MenunuHe. Mepsl mepBoii
IIOMOUIH TPH OTPABJIEHUH KOHLEHTPHUPOBAHHBIM PACTBOPOM NEpMAHraHaTa Kaus.

3. PactBop OpusmnanTtoBoro 3eieHoro. Ilepokcua Bogopona, UCTOPHS OTKPBITHUS.
[leprunpons. @Pusnyeckue, XUMHUECKHE CBoMcTBA. [IpuMeHeHne B MeIULIMHE:
KpPOBOOCTaHaBJIMBAIOIIEE U IE3UH(PUIIMPYIOIIEE CPEACTBO.

IIpakmuxka.

Tonyyenue uooogopma.

Heticmeue xuciom Ha OpUIIUAHMOBYLI 3€1EHblII.

Ll]enounoe pacwennenue 1egomuyemuna.

Kauecmesennas peaxyus na nepoxcuo 6000pooa.

Onpedenenue umamunos 6 npenapamax NOAUSUMAMUHOS.

Mopyne 12. Xumus U TpaHCTIOPT

Marepuanbl, KOTOpblE HCIOJB3YIOTCA Ul M3TOTOBJIEHHS aBTOMOOMiEH. 3ampaBOYHbIE
AKHUJIKOCTH (TOIUIMBO, Macja, CMa3KH, OXJIAXKAAIOMINE KUAKOCTH U T. I1.); PE3UHBI - LIMHBI U
PE3MHOTEXHUYECKHE M3EIHs; MIIACTMACChI; OTIEIOYHOIEKOpAaTUBHbIE MaTepHaibl (0OMBKa,



JaKd ¥ KPACcKH, aHTUKOPPO3UOHHBIE OKPBITUS U T. II.); K€U, TePMETHKU. DIEKTPOJIUT - 3TO UTO-
TO 3HAaKOMOE€. DeH3MH, KEpOCMH M Jpyrue XHMHYECKHE IIPOLIECCHI, MPOUCXOIAIINE TIPH
9KCIUTyaTallud aBTOMOOMIISL. DKOJIOTUSL M aBTOMOOUIIb.

llpaxmuxka:

1. Ben3un u kepocun Kax pacmeopumein.

OnBITH IO O3HAKOMIIEHHIO C PACTBOPSIONIMM JAEWCTBUEM HE(PTENPOIYyKTOB, KaK U
HPEIBIAYIINIA, TUI0X0 BUIHBI C IEMOHCTPAIIMOHHOTO CTOJIA, TIO3TOMY HX JIy4Ille BCETO CTABHUTH B
KauecTBe JJTaOOpaTOPHOU PadOTHI.

a) B MpoOUpPKU ¢ OEH3MHOM, KEPOCHHOM U BOZOH HanuBaroT 1o 0,5 MJI pacTUTENHLHOTO
Macia W B30anThIBarOT. Macio pacTBopsercs B yriieBoaopojax. OTMmedaroT JIydIryio
pacTBOPUMOCTb B OCH3HMHE.

6) B HeOOJbIIME CTaKaHYMKH WM (pappopoBble YalIKU C TEMHU K€ >KUIKOCTAMHU
IOMELIAIOT KyCOUKU TKAHU C MATHAMM JKUpA U MEPEMEIIMBAIOT UX CTEKJISHHOM Majaoukon 2-3
muH. [locne BhICHIXaHUS TKaHU, TIOMEIIEHHBIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS] OYHUIIIEHHBIMU
OT XHUpa.

2. I'openue svlcuux y2nes000po0os.

a) CMauuBalOT MOJIOCKU (PUIBTPOBAILHON Oymaru B O€H3MHE, KEPOCHUHE, Ma3yTe U
HOKUTaloT uX. BemecTBa ropst cBeTammMcs miaMeHeM. Bricime yrieBoopo/isl pyu TOpeHUN
00pa3yroT KOIOTb.

6) Ha xenesnbie mmacTuaky Wi GapdopoBbie KPHIIIKK HATABAIOT 10 HECKOJIBKY Kareib
OeH3MHa, KepOCHHAa M CMa304YHOrO Maciia WM Ma3yra M moJpkuraioT. HaGmiomaioT To ke
sBrnenne. OOpaialoT BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OEH3MHAa W Ha CPaBHUTENIBHO
TPYAHYIO 3aropaeMoCTh Ma3yTa.

B) B )KeNe3Hyto win (papdopoByr0 JTOKEUKY MOMEMA0T HEOOIbIION Kycouek napaduHa
¥ HarpeBaroT €ro B IIaMeHU ropeniku. [lapaduH miaBuTcs, a 3aTeM roput, 00pasyst KOMOTb.

3. Oyucmxa beH3uHa u KepocuHa.

beH3uH u kepocuH mocie 3aBOACKONW TEPErOHKH COJEp’KaT MPUMECH Ha(TEHOBBIX
KHUCJIOT W JIPYTUMX BELIECTB, OCIOXKHSIOUMX HX INpUMeHeHHe. HeouumeHHbI KEepOCHH,
HampuMep, TUIOXO MOJHUMACTCS 1O (PUTWIIIO JIAMIIBI, ¢1a00 TOpUT U OBICTPO OOpa3yeT Harap.
Heountennpie mpoayKThl MOXKHO yY3HATH 110 TPSA3HOMY BHIY W MaJOi MPO3PaYHOCTH.

Ounctky mpou3BoAsST 0OObYHO, oOOpabaTeiBas HE(TEMPOAYKTHI C  TIepBa

KOHIICHTPUPOBAHHON KHUCJIOTOH, a 3aT€M IIEI0YbIO.
HanuBator B 0OmblIyI0 JOENMUTEIBHYIO BOPOHKY 15-20 M HEOYMIIEHHOTO KEpOCHHA U
npuOaBnsAoT 2-3 MJI KOHIICHTPHPOBAHHOW CEPHOW KUCIOTHL. BOpPOHKY 3aKphIBArOT MpOOKOW H
cMecCh BCTpsXuBaroT okosio 10 muH. IIpu 3TOM BOpPOHKY AepxaT NMpoOKOW BHU3 U BpEMs OT
BPEMEHHU OTKpPBIBAIOT KpaH, 4TOObI BBIIYCTUTH BBEpPX Maphl JeTyyux BemiecTB. [locie 3Toro
CMECH JAI0T PAacCIOUThCSA, HA UTO Takxke MoTpedyercsd MunyT 10 minu naxke Oonblie, U MEAJIEHHO
CIYCKAalOT HM>KHUN CIIOHM KUCJIOro T'yApOoHa.

OcraBmmiicsi B BOPOHKE KEPOCHH MTPOMBIBAIOT MOIOOHBIM € CIIOCOOOM BOJION B T€UEHHE
1-2 muH. BoxaHblil €0l CHycKarOT, a KEPOCUH NPOMBIBAIOT 5— 10-MPOLEHTHBIM pPacTBOPOM
menoun. Ilocne cnuBaHus LIETOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOJOM OCTaTKU ILEIOYH
(mpoba denondrarenHOM).

VOexaaoTcs B TOM, YTO OUHMIICHHBIM KEPOCHUH OKa3bIBAaeTCs Oosiee MPO3payHbIM, JTydIlle
TOPUT ¥ UMEET APYTOM 3allax.

Ha nuctku ¢unbTpoBanbHOM OymMaru mOMENIAIOT Kallld MCXOJHOTO W OYHUIIEHHOTO
kepocuna. OUUIIEHHBIN KEPOCHH UCTIAPSIETCS MOTHOCTHIO, HEOUHMIIIEHHBIH OCTaBIISIET 1Mocie ceds
ISITHO MPUMECEHN.

Monyne 13. Xumus v 4ucToTa B J0Me

Mpsuna. CocTas, cTpoeHHE, TOTYUYEHHE.

CuHTEeTHYECKHE MOIOIIHME CPECTBA U TIOBEPXHOCTHO - AKTUBHBIC BEIIECTBA.

OcHoBHble komnoHeHThl CMC: mnoBepxHOCTHO-akTUBHbIe BemecTBa (IIAB);
BCIIOMOTATENIbHbIE BEIIECTBA: IIEIOYHBIE CONM - KapOOHAT W CHJIMKAT HATpus, HEHTpaibHbIE
conmu - cynbdar u ¢ocdar HaTpus; KAPOOKCUMETUIIEILTION03a, MOJIMBUHUITUPPOIIUIOH,



XUMHUYECKUE OTOenuBaTesid (MEepCcoin); XUMUYECKHE OTOenuBareiau (MEepeKuch BOAOPOJIA);
busnueckue (omTuUecKkue) oTOenuBaread - (HIyopecuupyroIue COeNUHEHUs; aJacopOIMOHHBIE
Kpacutenu (yJabTpaMapuH, WHAWTO, CHHTETHUYECKHE OpPraHWYECKHE MUTMEHTHI); OMOJ00aBKH -
(dbepmeHTbI (J1UMasbl, MPOTEas3bl U JIp.); OTAYLUIKU; aHTUCTATUKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEICTBA IO YyXOIy 32 COOCTBEHHOCTHIO:
OJICKIO0W, TIOMENICHUsAMH, aBToMoOWIssMU. K cpemcTtBaM OBITOBOM XWUMHH  OTHOCST
Ne3nH(DUIUPYIOIINE CPEICTBA, PEMEUICHThI W mp. cpeacTtBa. CpenacTBa ObITOBON XUMUH,
NPUMEHSIEMbIE IS BBIBEICHUS TISITCH.

Ilpaknwika

Onpeodenenue pH - cpedvl 6 MbLIAX U WAMAYHAX.

IIpucomosnenue mvlna u3 ceuKu u CMUPAILHOLU COOb.

Buwiseoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, nonyuenue.

CpasHeHue c8olicme Mblia cO CBOUCMBAMU CIUPATbHBIX NOPOUIKOS.

Mopynp 14. XuMusi 1 KOCMETHUECKHE CPEICTBA

Kocmernueckue moromue cpeactsa. Kpemsl. [lenomoromue cpenctBa. OnonackuBaTenn
u koHaunuoHepsl. ['enmu. CoctaB U CBOMCTBA Kak COBPEMEHHBIX, TaK U CTAPUHHBIX CPEICTB
TUTUEHBI; TPAMOTHBIA BBIOOP CPEICTB TUTHEHBI; TOJE3HBIE COBETHI MO YXOIy 3a KOXKEH,
BOJIOCAMHM M TOJIOCThIO pTa. COCTaB M CBOMCTBA HEKOTOPBIX MpENaparoB TUTMEHUYECKO,
71e4e0HOM M AEKOPAaTUBHOM KOCMETHKH, TPAMOTHOE MX HCIOJIb30BaHHE. XMUMUUECKHE MPOIECCHI,
JeXkale B OCHOBE yXoJa 3a BOJOCaMM, UX 3aBUBKH, YKJIAAKH, OKPACKU; MPAaBUIIBHBIA yXOJ 3a
BOJIOCAMH, T'PAMOTHOE HCIOJIb30BAaHUE IMIpenapaToB MJisi OKpPacKU W YKJIAJAKUA BOJOC,
OpHEHTUPOBAHNE B UX MHOTOOOPA3HH.

Jle3010paHThl U 030HOBBIN «IIUTY IIAHETHI.

JlymmcThie BemecTBa B mapproMepnn, KOCMETHKH, MOIOIIIUX CPEACTBAX.

O¢upnbie macna. Cocras.

Cnoxueie 3¢upsl. CocTas, cTpoeHHE, TTOTYICHHE.

llpaxmuxka

H3yuenue cocmasa 0ekopamuerou KOCMeMUKYU no IMUKEMKAM.

Onpeoenenue pH - cpedvi 6 mvLiax u wamnyHsx.

H3zeneuenue s¢hupnvix macen uz pacmumenvrhozo mamepuana. Ilepeunas mama, enosoe
macino.

Tonyuenue crodicHbIX 3uUpos U3 OpeaHuuecKux coeouHeHull. Dmuimemanam (3anax
poma). Mzobymunsmanam (¢hppykmosulii 3anax,).

Mopnyns 15. Xumus u nmaneTa 3emis

XuMHYecKue 3JIeMEHThl B Ouocdepe. buoreHHole M BTOPOCTENEHHBIE XUMHUYECKHE
3JeMEHTbl. Makpo ¥ MHKpOdsieMeHThl. [IpuuMHBI M NMpPU3HAKK HENOCTaTKa B OPTraHU3MeE
YeJI0BeKa HEKOTOPHIX 3JIEMEHTOB. bruoreoxmmudeckue MUKIbL [[MKIBI Ta3000pa3HBIX BEIIECTB.
Ocanounsie nukibl. Kpyrosopor azora B 6uoctepe. Cunepauusa. Kpyrosopor yriaepozaa B
ounocdepe. KpyroBopor kucimopona B Omocdepe. Ilpaktuyeckas pabora «KauectBeHHOe
ompesieNieHne HEKOTOPBIX TSDKEIBIX METAIOB B BOJE». ATMocdepa Kak CBETOPHIBTP.
3acopenHocts armocdepsl. [IpnunHbl U3MEHEHUS IPKOCTH, IIBETA aTMOC(Ephl, TPO3PAYHOCTH U
BUAMMOCTH aTtMocdepsl. DKoJormdeckue mpoOseMbl B aTtMocdepsl. [lapHUKOBBIN S(DGEKT.
[TapuukoBble Ta3pl. BropocTeneHHble KOMIIOHEHTBHI aTtMocdepbl (YIJIEKHCIBIA ra3, MeTaH,
OKCHJBI a30Ta, TpomocepHslil 030H, Xiopdropyriepoasi). [lociencTBuss MapHUKOBOTO
a¢dekra. O30HOBBI MMUT ¥ 030HOBas JbIpa. LUk o30Ha. [IpUYMHBI MCTOHUEHUS O30HOBOTO
mwuTa. BemectBa — 3arpssHutenu Tponochepsl. Okcuapl cepsl U xjopa. KuciaoTHeie TOXKIH.
Xumusm npoueccoB. POTOXUMUYECKHM cMOT. POk OKCHMIOB a30Ta, 030HA, yrapHOro rasa,
YTIEBOIOPOIOB H ajbJACTHUAOB B 00pa30BaHUU (POTOXUMHUYIECKOTO CMOTa.

Ilpakmuxa

H3yuenue kucnomnocmu ocaokos

Hccnedosanue 6030yxa Ha cooepoicanue meepovix npumecell (BU3YAIbHO U NPU NOMOUU
mukpockona). Jleguyum npecHoti 600l Ha niaxeme. 3acpssHeHue 600bl. Konyenmpuposanue
MOKCUKAHMO8 NO OUuon02uyeckum yenoukam. Ilpedenvrno oonycmumvie KOHYEeHMpayuu 8euecms



6 600e. 0630p 3nauenuil I/[K no naubonee onacnvim sewpecmseam. Cmounvie 600bi. Ilepsuunas,
BMOPUYHASL U MPemuyHas 00pabomka CMoOuHbIX 600. Xumuueckue cnocoovl yoanieHus
3aepsAsHenHull  (copoyus, Heumpanuzayus, KOA2YJIAYUs, CMEpuIu3ayus, IKCMpaKyus,
alekmpoxumuseckue cnocoowt). Cunmemuueckue NnOBEPXHOCMHO-AKMUBHbIE Beujecmsd KAk
3aepsazHumenu euopocgepvi. Ucmounuxku OUOKCUHOB020 3a2PSA3HEHUS. 800D

Onpeoenenue codepiicanusi UOHO8 8000poda & 8ode: pH- paxmop 600vl (uccnedosanus
npob 800bl ¢ NOMOWBIO OYMANCHBIX UHOUKAMOPOS).

«OnpedeneHue ammuaka u UOHO8 AMMOHUS 6 600e». JKojocuuecKue npooiemvl
aumocgepol.  Tlecmuyuovl. Hucekmuyuovl, eepouyuovl, @GyHeUYUObl, POOeHMUYUObL,
Hemamoyuowl, axkapuyuovl. Komnnexcuas cucmema 3awumvl pacmeHnui. Humpamer u
Humpumol. Vx enusnue Ha opeaHu3m 4eiosexd.

«Onpedenenue OMHOCUMENLHO2O KOIUYECEA HUMPANO8 8 NOUBe).

«Onpedenenue msdicenvix Memaiiog 6 nouse (UOHO08 Medu O8YXGANEHMHOU, CEUHYA)Y.
OKonocuyeckuli. MOHUmMopuHe. 3a0auu 3IKOI02UHeCK020 MOHUmMoOpuHed. Xumuueckue u
buonoeuveckue memoovl ananuza. buounouxayus. Dumounoukayus. Xumuyeckue Mmemoowvl
KOHMPOJIAL.

«Oyenka 3a2psisHeHUs 6030YXd NO COCMOSHUIO X80U COCHbLY. Memoobl MoHUmMOpuHea
6030YUIHOU CPeObl.

«Oyenka 3a2psa3HeHUst 6030YXA NO COCMOSHUIO XBOU COCHBLY.

«Onpedenenue uucmomol 8030yXa NO TUUAUHUKAMY.

«CHe—2 UHOUKAmMOop 4ucmomul 8030yXa.

«Onpedenenue 3anvlieHHOCIU 8030YXA).

«Oyenka uucmomsl ammocpeproco 6030yxa NoO GeiuyuHe a8MOMPAHCNOPMHOL
Hazpy3ku». Memoovl MoHumopunea 6030YUIHOU CPeobl.

«Pacmenu—s unouxamopwl n1000poousi NoU6».

«Pacmenust - uHOUKAMOPbL KUCTOMHOCMU NOYUBY.

«Pacmenu—si uHOuKamopvl 600HO20 pexncuMa NoU6.

«Opeanonenmuieckue nokazamenu 600bly.

«Kecmkocmv  600b1». Memoovl moHumopunea 600HOU cpedvl. «Hccredosarnue
68000NPOBOOHOU BOObLY.

Mognyne 16. HaydHo- uccnenoBaTenbckas IPOEKTHAs JESATENbHOCTh

Teopus. Ilonstue mpoekrta. THIBI TPOEKTOB, OCHOBHBIC ITAlbl BBIMOJIHEHUS TPOEKTA.
Kputepun oneHHBaHMS BBIMOJIHEHUS W 3alIUThI MPOEKTOB. CO3MaHUE TPOSKTA OCYHICCTBISCTCS
0 CITICAYIONIUM dTaram:

- Omnpenenenue NpoOIeMsl;

- AxTyanuzanus Tem;

- Bri6op o0bekTa U3yueHus;

- IlocTaHoBka 1LienaM U 3a/1a4;

- Tlonbop matepuana;

- Bribop MeTOI0B MCCIIeI0BAHMYS;

- IIpoBenenue s3kceprUMEHTATBHOM PAOOTHI;

- Odopmienue paboTHI;

- 3ammra mpoekTa, MpeACTaBIeHHe PEe3yIbTaTOB.

Ilpaknwika

BrlmosiHeHHE TPOEKTOB C KCIOJNB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH. 3ammra
IIPOCKTOB.

2.3. ®opMbl KOHTPOJISA M ATTECTAIUH 00yYAOIIHXCH

Jnst oTciexuBaHMS PE3yJbTATHBHOCTH OOPa30BATEIBHOTO Mpoliecca MO MporpamMme
«XuMHS B KU3HH YEIIOBEKa) HCIIOIB3YIOTCS CIIETYFOIINE BUIBI KOHTPOJIS:

- TpeaBapUTENIbHbIA KOHTPOJIb (IPOBEPKA 3HAHUI yyal[UXcs Ha HayaJbHOM JTale
ocBoeHus [Iporpammel) - BXOAHOE TECTUPOBAHUE;

- TEKYyLIMH KOHTPOJIb (B TEUEHHE BCETO CPOKA PEAU3aLUM IIPOrPaMMBbI);



- UTOTOBBI KOHTPOJIb (3aKJIFOYUTENIbHASL MPOBEpPKA 3HAHWM, YMEHUH, HAaBBIKOB IO
uToraMm peanm3anuu [IporpamMmmer).

®opmbI aTTECTALMHA

- caMocrosTenbHas padorTa;

- TECTUPOBAHHUE;

- TBOPYECKHE OTYETHI;

- ydacTHe B TBOPYECKUX KOHKYypCax U MPEAMETHOW OJMMIHAJE 110 XUMHU;

- Tpe3eHTalMs U 3alluTa IPOEKTa.

Texkymmii KOHTPOJIb:

dopmaMu KOHTpOIS yCcBOeHHUs yueOHoro Marepuana [Iporpammel SBASIOTCS OTYETHI 1O
NpaKTUYeCKHUM paboTaM, TBOpUECKHME pPaOOThl, BBICTYIUIGHHS Ha CEeMHHapax, CO3JaHue
npe3eHTanuu mo TeMe u T. 1. OOydaromuecs: BBIMONHSAIOT 3aaHUSI B WHAWBHIYAIFHOM TEMIIE,
COTpYAHHMYAs C TEAAroroM. BBINOMHEHHE MPOEKTOB CO3MAET CUTYALMIO, IMO3BOJIAIONIYIO
peann3oBaTh TBOPYECKHE CHIIbI, 00ECTICUUTh BHIPAOOTKY JIMYHOCTHOTO 3HAHMSA, COOCTBEHHOTO
MHEHHS, CBOETO CTWJIA JEATeNbHOCTH. BKitoueHHne 0O0ydaromuxcs B pEalbHYI0 TBOPYECKYIO
JIeATeNbHOCTh, NPUBJCKAIOUIYI0 HOBU3HOM M HEOOBIYHOCTBIO SIBISETCS CTHUMYJOM pa3BUTHS
N03HAaBaTEeNbHOTO MHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CIHOCOOHOCTH BBISABIATH MPOOJIEMBI U
paspelaTh BO3HUKAOLIUE POTUBOPEUUS.

[To oxoHYaHMM KaXJOW TEMbI MPOBOJMTCS WTOTOBOE 3aHATHE B BHIE TEMAaTHYECKOTO
TECTUPOBAHUSI.

BroroBasi arrecTanms npeIycMaTpUBAET BbINOJHEHHE HHAWBHUYaIbHOTO MIPOEKTA.

3.0pranu3anuoHHO-NIearornyeckue ycaopus peaauzauuu Ilporpammsi.

1.1. YueOHo-mMeToanyeckoe obecneyeHue IIporpammal

Metoauka o0ydeHHss 1o mnporpamMme «XHUMHsS B OBITY» COCTOMT U3 COYETaHUs
JEKUMOHHOTO  M3JIOKEHUS  TEOPETUYECKOT0 Marepuaja ¢  HarjasAHbIM  [OKa30M
WUTIOCTPUPYIOIIET0 MaTepuaia ¥ TMPHUEMOB pEIleHHs NpakThdeckux 3aaad. OOydvaromuecs
3aKpETUIAI0T MONy4YEeHHBIC 3HAHUS MYTEM CaMOCTOSTENLHOTO BBIMOIHEHUS MPAKTUYECKUX paboT.
Jlnst pa3BUTHS TBOPUECKOTO XUMHUYECKOTO MBIIIIEHHS M HABBIKOB AHAJUTHYECKOW JESATEIbHOCTU
negaror MpoOBOAUT CEMUHAPHI, 3aHATHS MO TPE3CHTAMH TBOPUYECKUX W TPAKTUUECKHX PadoT,
MO3TOBBIE IITYPMBbI, UHTEIUIEKTYAIbHBIE UTPHI.

1.2. MarepuanabHo-TexHuueckoe odecneuyenne Ilporpammsl
OpraHu3alioHHbIE YCIIOBHUS, TO3BOJIIIOIIUE PEATU30BATh COAEPHKAHUE JOIOIHUTEIBHOM
00pa3oBaTeIbHON IPOrpaMMbl «XUMHSI B OBITY» MPEANONIAraloT HATUIHE:

- IOMEIICHUS], YKOMIUIEKTOBAHHOTO CTaHAAPTHBIM y4eOHbIM 000pyJOBaHHEM M MeOeIbo
(tocka, mapTel, CTYJIbs, MKadbl, 3EKTPOOOECIIeUeHNE, BBITSHKHON IIKa(), paKOBUHA C XOJIOIHOM
BOJIOTIPOBOTHOM BOJIOM).

- HEOOXOJIUMBIX JJIs 3KCIIEPUMEHTOB 000PYJOBaHUS U PEaKTHBOB.

- MyJIBTUMEIUIHHOTO 000pya0oBaHHs (KOMIIbIOTEp, HOYTOYK, MPOEKTOp, (idmi- KapThl,
9KpaH, CPEACTBA TEIEKOMMYHHKAIMHU (JIOKAJIbHbIE IIKOJIbHBIE CETH, BBIXOJ B HUHTEPHET).

Jupaktinyeckoe o0ecreyeHne mpeAnoaaraeT Halluiue TeKCTOB Pa3HOYPOBHEBBIX 3aJaHUI,
TEeMaTHYECKUX TECTOB MO KAXKIIOMY pa3/eNly TeMbl, HHCTPYKIMHI AJIsl BHITIOJHEHUS TIPAKTUUECKUX
paboT, Tabnumpl xumuueckux snemeHToB J.M. MenneneeBa, TaOnMIBI pacTBOPUMOCTH
OCHOBaHUM, KHUCIIOT, COJICH.

1.3. Kagposoe odecnieyenne Ilporpammsi.

[leparor, peanusyromuii IlporpaMMmy AOKEH HMETh BBICIIEE WM CpEIHEE
npodeccuoHaibHOe O0pa3oBaHME B COOTBETCTBYIOIIEM HANpPABJIEHUUW U JIaOOPaHT,
oOecreynBaronfil ee MPakTUYECKYI0 YacThb.
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