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1.

HosicHUTEJbHASA 32N CKA
Hanpasnennocts IIporpammel ecTeCTBEHHOHAY4YHAs

Ypoenb ocBoenus [Iporpammbr — 6a30BblIi

1.1. AKTyaJbHOCTH H 0COOEHHOCTH MPOTrPaAMMBI

Cuctema oOmiero oOpa3oBaHHs HE BCETJa MOKET 00ECIeYHTh OO0YJaroIUXCs TaKHUM
ypoBHEM 0O0Opa30BaHMs, KOTOPBIM OyIeT J0CTaTouyeH i pealn3alldd HUX CIHOCOOHOCTEHl B
BBIOpaHHOW cdepe aearenbHOCTH. [IporpamMmma BHEYPOYHOH AEATENBHOCTH «XHUMHSA B OBITY»
(manee — Ilporpamma) HampaBiieHa HA Pa3BUTUE U POPMUPOBAHUE Y 0OYUAIOMIUXCS IETOCTHOTO
MPEJCTAaBICHUA 00 OKPYXKAIOIIKWX BEIIECTBAX HA OCHOBE IMOJIyYCHHBIX XHMHYECKHX 3HaHUU. B
xone peanm3anmu [Iporpammbl, oOydaromuecsi COBEPHICHCTBYIOT CBOM YMEHHUSI M HABBIKH B
peIIeHNH MPAKTHYECKUX 3a/1a4, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTHUECKOTO, WHKEHEPHO-
TEXHUYECKOTO W DKOJIOTUYECKOTO MbIluUieHHs. Ha mpuMepe XuMHM, ydaliuecs MOJyqaroT
NpECTaBICHUS O  METOJaX  TIO3HAaHUS, XapaKTepPHBIX Ul  €CTECTBEHHBIX  HAyK
(3KCTIEpUMEHTAIIBHOM M TEOPETUYECKOM )

[Ipenycmotpennass IlporpamMmmoil peanuzanus MEXKIPEIMETHBIX CBSI3€M IMO3BOJIUT
00yJaromuMcsl OCyIIECTBUTh UHTETPAIII0 UMEIOIIUXCS MPEJCTABICHUH B NEIOCTHYIO KapTHHY
MHUpa, a TMPAKTHYECKUE 3aHATHS W TMPOEKTHAs NeATEIFHOCTh COBEPIICHCTBOBATH YMEHHUS H
HaBBIKH, HEOOXOJWMBIC JUIS TIPOBEJCHHS HCCIIEAOBAaHUsS, COIMOCTaBIeHUs (DakToB, aHaIM3a
MOJTyYCHHBIX Pe3yJbTaTOB, PA0OTHI C MPUOOPAMU U PEaKTUBAMH.

Brnanenwe 3HaHWSMH O XHMHYECKHX BEIIECTBAX MOTYT OOECIEYHTh TPAMOTHOE
OTHOIIIEHUE K TIPHUPOJEC U K COOCTBEHHOMY 370pOBBIO 0e3 HaHeceHus ymepoOa. [lostomy 3HaHMe
BO3MOXHBIX TOCJIEICTBUNA BO3JACHCTBUS Pa3IMYHOTO poOJia XUMUYECKHMX COEJIMHEHUH Ha
OpraHM3M YeJOBEeKa CTAaHOBHUTCA HEOOXOAMMBIM HE TOJIBKO JJISi Bpayeil, HO W IS KaKJIOoro
YeoBeKa.

3HaHUd, TOJlydyaeMmble B IIKOJIE MO XHUMHH, BO3MOXXHO M HEOOXOJMMO TI'pPaMOTHO
NPUMEHSITh U B TOBCEIHEBHOM >KM3HMU. [lo3HaBas OCHOBOIOJNAramIlUe 3aKOHBl XUMHH,
oOyuaromniyecs: 3HaKOMSITCS C COCTaBOM M CBOMCTBaAMH Pa3IUYHBIX XUMUYECKHX BELIECTB, Kak
€CTECTBEHHBIM 00pa3oM TMPHUCYTCTBYIOIIME B YEJIIOBEYECKOM OpraHu3Me, TaKk M Mpu
HE3aBHCHMOM BHEILIHEM Bo3JieicTBUM. [IIKONBHUKY y3HAIOT, KAK IMEHHO 3TH BEIIECTBA BIUSIIOT
Ha TMPOLIECCHl KU3HEACSITEILHOCTH OpPraHu3Ma M Ha caMy JKM3Hb YeJOBeKa - YTO MOJIE3HO U B
KaKHX KOJMYECTBAX, a YTO MOXKET OKa3bIBaTh OTPUIIATEILHOE BIUSHUE.

[Iporpamma «XumMus B ObITY» 3HAKOMHUT OOy4aIOUIUXCs C KOMILIEKCHBIMU MTpoOiieMaMu
U 3a7layaMu, TpeOyIOIMMU CUHTE3a 3HaHUU 1O psAy rnpeaMeToB ((pusnka, OMOJIOTHUs, IKOJIOTHUS,
reorpadus, UCTOPHS).

DKOJOTUYECKHE 3aJayd: aHalIM3 W3MEHEHMH B OKpYKaIOLIeH cpele U OpraHu3aius
CBOETO BJIIMSHUS HA CUTYaIHI0, GOpPMUPOBaHUE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

duznyeckue 3a1adyu: U3ydeHue (U3MUECKUX CBOMCTB BEIIECTB, (pU3MUECKHE METOIbI
aHaJlM3a BeIllecTBa.

Hctopuueckue 3amauu: HCTOPUYECKUE CBEACHUS O BIUSHUM XUMHH Ha JKU3Hb

yenoBeka. brojornueckue 3aau: M3y4eHHE XMMHUYECKOTO COCTaBa OOBEKTOB KUBOM

MIPUPO/IBL.

Wndpopmatuka - mnouck uHpopmauuu B HHTepHere, co3manue u odopmieHue
MIpe3eHTaIMi, paboTa B TEKCTOBBIX U TAOJUYHBIX PEAAKTOPaX.

Conepxxanue IIporpaMMbl 3HAKOMHUT OOYYAIOIIMXCA C XapaKTEPUCTUKON BEILECTB,
OKpYXKaroIllMX Hac B OBITY: BOJIa, IOBApEHHAs COJIb, MHIIEBAs COJIA, C BEIIECTBAMH, U3 KOTOPBIX
clenaHbl MOCY/Aa, CIOUYKH, KapaHJalu, Oymara, CTpPOUTENbHbIE MaTepualbl, aBTOMOOHIbHAS
TEeXHHKA, IEKapCcTBa U T. TI.

Takue Tembl kak: «Boma», «lloBapennass comp», «Couukm», «bymaray maror
BO3MOJKHOCTh aKTyaJM3allud 3KOJIOIMYECKHX 3HaHUM oOyuaromuxcs. IIpakTHueckue 3aHATHS
CIOCOOCTBYIOT (DOPMHUPOBAHUIO CIIEIMANBHBIX YMEHHH M HaBBIKOB pabOTHI C BELIECTBAMHU U
obopynoBaHuEM.

IIpoexTHble pabOTHI, TeMaTWKa KOTOpBIX MpuBoAuTCsS B IIporpamme, mMo3BOIAT
copMHpoBaTh Y 00y4aromuxcs yMEHHE CaMOCZ0oSTeNbHO PHOOpETaTh U MPUMEHSTh 3HaHUS, a
TaKKe Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.



AxtyanbHOCTH [Iporpammsl 00yClIOBI€HA TEM, YTO B y4eOHOM IUIAHE 10 TPEAMETY
«XUMHS» OTBEIEHO BCEro 2 yaca B HeIeNo B 8 M 9 KiaccaXx , 4TO JAET BO3MOKHOCTh
copmMHUpoBaTh y 00yJaroUINXCsl TOJIBKO 0a30BbIE 3HAHUSA MO MpeaMeTy. B Toxke Bpems Bo3pact
15-17 ner sBusiercs BaXHBIM Il NMPO(ECCHOHATBLHOTO CaMOONIPEACTICHUS OO0YyJarOIHXCs.
B03MOXXHO, 4YTO MPOCHYBIIMICS HWHTEPEC K XHMMHUU MOXET BIHMATH Ha BBIOOp Oymymieit
npogeccuu.

1.2. Tlenarornyeckas mesecoodpasHoctsb [IporpaMmmel

[legaroruueckas nenecoodpazHocTs [IporpaMMbl 3akirodaercss B TOM, YTO B IIpOLIECCE
00y4eHHUs CO3AAI0TCS YCIOBHS K (POPMHUPOBAHUIO Y 00YJAIOLITIXCS
[EJIOCTHOM KapTHHBI MHUpPA, BOCHUTAHUIO JIIOJCH TBOPYECKUX W KOHCTPYKTHBHO MBICIISIIUX,
TOTOBBIX K PEIICHUIO HECTaHJAPTHBIX JKU3HEHHBIX 3amad. Ha 3amstuax mo Ilporpamme
dbopMupyrOTCS  yMEHHUST 0€30MacHOro OOpamieHHWsi C BEIIECTBAMH, HCIIOJB3YEMBIMH B
MOBCEIHEBHOM JKU3HHM, 3aKJIaJbIBAlOTCS HOPMbI 3JI0pOBOro o0Opa3a KHU3HU. 3HAKOMCTBO
o0OyJaromuxcss ¢ XUMHUYECKUMH BEIIECTBAMH, W3 KOTOPHIX COCTOHWT OKPYKAIOUIMA MHP,
MIO3BOJISIET PACKPBITh BAYKHEHININE B3aMMOCBS3M YEJIOBEKAa M PA3IUYHBIX BEIIECTB B CPEIE €ro
obutaHusl.

1.3. Orauuurensublie ocodbeHHocTH [IporpaMmmel.

[Iporpamma wMeeT NPUKIANHYIO HAMpPABICHHOCTh M CIYXHT JUIS YAOBJIETBOPECHHUS
WH/IMBHYAIbHOTO MHTEpeca OOYJaIONINXCsl K M3YYCHUIO W TPUMEHEHUIO 3HAHWW 10 XWMUU B
noBceqHeBHOW ku3HU. B Ilporpamme craBuTcs 3amada  HEOOXOJAUMOCTH OOECHIEYUTH
XAMUYECKYI0 TPaMOTHOCTh B HAaIIPaBIICHHH COXPAHEHHS 3JI0POBBs, KaK 3ajora YCIEHIHOCTH
YeJIOBeKa B KHU3HH, JACTCS TIOHSATHE O JICKAPCTBEHHBIX BEIIECTBAX U MEXaHM3MaxX HMX JCHCTBHS
Ha opranu3Mm uenoBeka. Conepxkanue IIporpamMMmbl ompenensieTcsi ¢ y4eTOM BO3PACTHBIX
0COOEHHOCTEH OOyJalIMMXCs W WX HMHTEPECOB B OOJACTH TO3HAHUS MHpa, K camMoMy cebe,
HU3HU B II€JIOM, a TaKKe C YU€TOM IICHXO0JIOTO-TIeIarOTHYECKUX 3aKOHOMEPHOCTEH O0yUeHHS U
(opMUpPOBaHUS €CTECTBEHHOHAYUYHBIX 3HAHUM U BUIOB MO3HABATENbHON AesTenbHOCTH. Ocoboe
BHUMaHHE yJenseTcs OpMHUPOBAHUIO KOJIOTMUYECKUX 3HAHUH 00ydaromuxcs.

1.4. Henwb u 3apauu [IporpaMmmel

Hean: GopmupoBaHue y o0yJaronuxcsi TIIyOOKOTO M yCTOWYMBOTO HMHTEpEca K MUPY
BEIIECTB M XUMUYECKUX IPEBpAILEHHH, TPUOOpEeTeHNE HEOOXOIUMBIX MPAKTUYECKUX YMEHHUN U
HaBBIKOB IIPOBE/ICHUS SKCIIEPUMEHTOB.

Sagaun:

Ooyuaromue:

- pacuIMpeHHe Kpyro3opa oOy4aromuxcs;

- TOBBINICHHUC HX HHTEpPECA K XUMUHU U PA3BUTHUC BHYTpCHHeﬁ MOTHUBAIIUU YYCHUSA
qepe3 (bOpMI/IpOBaHI/IC Hpe,I[CTaBJ'IeHI/Iﬁ O COCTaBE M CBOMCTBAaX XHMHYECKHUX BCIIECTB U
MATCpHaIOB, OKPYKAOIHUX YCJIOBCKA B HOBCCHHCBHOﬁ KHU3HHU U MCIHUIINHE,

- pacmMpeHue u yriayOsieHue 3HaHUN 00ydarolIuXcsl O POJIM XUMHUYECKUX AIIEMEHTOB
U HUX COCIUHEHUN B IKUZHENACATEIbHOCTHM OpraHu3Ma, O BaKHEUIIMX XHMHYECKHUX
MPEBpAICHUAX, JSKAIIMX B OCHOBE MeTab0M3Ma, O MPUMEHEHUH B MEIMIIMHE HEKOTOPBIX
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB;

- pacmdpeHue W yriayOJleHue 3HaHUW OOydaroIIMUXCs IO OBJAJECHUI0O OCHOBaMU
METO/IOB TIO3HAHHWA, XapaKTepPHBIX [UIS ECTECTBEHHBIX HaykK (HaOdrofeHHue, CpaBHEHUE,
AKCIEPUMEHT, U3MEPEHHE);

- TMOJrOTOBKa OOYydYarolIuXcs, OpPUEHTHPOBAHHBIX HA XUMHYECKUA TPodUib
oOyueHus1, K yCBOGHHUIO MaTepHasa MOBBIIIEHHOTO YPOBHS CJIOKHOCTH IO XHMHH.

Pa3BuBarwuue:

- ¢dopMHUpOBaHHME CHENHMATBHBIX YMEHUW U HABBIKOB pPabOTHl C

XMMHYECKUMH BEIECTBAMH M MaTepHallaMi B ObITY M UCIIOIH30BAHHUS TOTYYEHHBIX
3HAHUN HAa IPAKTHUKE;

- pa3BUTHE TBOPYECKMX CIOCOOHOCTEH W YMEHHH Y4YallUXCs CaMOCTOSTEIHHO
MproOpeTaTh U MPUMEHSATH 3HAHUS Ha MPAKTHUKE.

BocnurTareabHble:



- BOCHHTaHHUE SKOJIOTUYECKOH IrPaMOTHOCTU M XMMHUYECKOH KYIbTYphI IIPH 0OparieHuH
C BEILECTBAMY;

- BOCIIMTaHUE SMOLIMOHAIBHO- [IECHHOCTHOI'O OTHOILIECHHUS K OKPYXKAIOLEMY MUDY;

- OpHUEHTAaIMs Ha BBIOOP XMMHKO-OHOJIOTUYECKOTO MPO(UIIs.
15. Anpecat IIporpammsi
[Iporpamma axryanpHa mast oOydaromuxcst 8, 9 kmaccoB (15-17 ner). Ha oOy4yenue 1o
[IporpamMme NPUHUMAIOTCS BCE JKENAIONIUE, WMEIoIUe 0a30Bble 3HAHUS MO XHUMHH U HE
MMEIOIINE TPOTUBOTIOKA3aHUH 0 3/I0POBBIO.
1.6. ®opMbI M peKUM 3aHATHIA.
®opMBbI OPraHu3aluM Y4eOHOr0 3aHATHS:
- JIEKIIMOHHO-CEMHHAPCKOE 3aHSITHE;
- TIPaKTHYECKOE 3aHSTHUE;
- 0Oecena;
- KOH(epeHIus,
- wurpa.
@®opMBbI OPprauu3anum 00pa3oBaTeJHLHOIO NMPoIecca - TPYIIIOBasi, WHAWBHyaIbHAS.
Conmepxanmne IlporpaMMel mpearnosiaraeT pa3sHOOOpasHbIE BUABI  JEATEIBHOCTH
oOyuaroniuxcs: 0ecesbl, AMCKYCCUU, TPAKTHUECKUE U JTabopaTOpHbIE pabOThl, CAMOCTOSITEIIbHBIE
MPOEKTHBIE paOOTHI C UCTIOJIH30BAHNEM PA3TMYHBIX HICTOYHUKOB HH(POPMAITUH.
I'pynnosasa (Gecena 3BpUCTHUYECKAs, 3aIIUTa TPOEKTOB, J1a00OPATOPHOE 3aHSITHE, JICKITUS,
OJIUMITHAJIA, OTKPBITOE 3aHATHE, IPAKTUIECKOE 3aHATHUE, TPE3CHTAIHS, CEMHHAD).
Hnoueuoyanvnan (HabmoaeHne, 0TpabOTKa HABBIKOB PEILICHUs TPAKTUUECKUX 3a/1a4).
JlexumoHHO-ceMUHApCKast (popma MpoBeIeHNs y4eOHBIX 3aHATHI MO3BOJIIET PACIIUPUTH
U yrIyOUTh 3HAHUS O XMMHMUYECKHUX BEIIECTBAX, MPUMEHSEMBIX B OBITY, CTPOHUTEILCTBE,
MeaunuHe ©  T.4. CeMuHapbl CIOCOOCTBYIOT TOBBIIIEHUIO YPOBHS CAMOCTOSITEIBHOCTH
oOyuaronuxcs B YCBOGHMM MaTepuaia U Ipu paboTe ¢ JOMOJHUTEIbHBIMH HCTOYHHKAMU
unpopmanuu. [IpakTuueckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CIIEHUATBHBIX YMEHUN U
HaBBIKOB pabOThl ¢ XUMUYECKUMU BellecTBaMu U obopynoBanueM. Co3zlaHue MPOEKTHBIX paboT
Mo OTAeNbHBIM TeMaM [IporpaMMbl MO3BOJSIOT Pa3BUTh TBOPYECKHE CIIOCOOHOCTH,
chopMupoBaTh Y 0OYJAIOMIMXCS YMEHHUS CAaMOCTOSATEIHLHO MPUOOPETATh 3HAHUS.
Wnrerpanusi: mporpaMMa yriyonseT 3HaHHS 1O OHOJIOTMH, XWUMHUH, O3KOJIOTHUH,
MEHUIMHBL, ICUXOJOTUU. VITOrOM yCBOEHUSI IPOTpaMMBbI SBJISIETCS 3allUTa MPOCKTA.
Pesxum 3aHsATHII: 2 pa3a B HEACIIO 1O 2 yaca.
1.7. Cpoxk peanuszamun [IporpaMmmbl.
Cpok peamuzauuu nporpamMmel - 1 rox. OOmee KOJHYECTBO Y4eOHBIX YAacoB,
3aIJIAHMPOBAHHBIX HA BeChb Nepuo/ 00y4enusi: 68 4acos.
1.8.Ilnanupyembie  pe3yabTaThl ocBoeHusi IIporpammbl.  OOpa3oBaTelbHbIE
pe3yJbTaThl:
[Tocne 3aBeprienust 06yuenus no [Iporpamme oOydaromuecs OyayT 3HATH:
- COCTaB, CBOMCTBa, 0OJacTH MpUMEHEHUs Hanbojee paclpoCTPaHEHHBIX BEILIECTB U
MaTepuaJoB M YMETh MPUMEHSATh HMX MO Ha3HAYEHUIO, CcOOMIoas MpaBuia 0e30MacHOTo
oOpallleHus ¢ HUMU;

= POJIb XUMHUYCCKUX DJICMCHTOB U UX COE€IMHEHUH B )KU3HEACIATEIHBHOCTH OopraHu3Ma,
-  BaXHEHIIHNE XUMHUYECKHUE MMpEeBpalICHU, JICKAIINEC B OCHOBC MeTa6OJ'II/I3Ma;

- HEKOTOpbIE HEOPraHWYECKUE W OpPraHUYECKHE BEIIECTBA, IPUMEHSIEMBIE B
meauuuHe. [Tocne 3aBepiienus o0yuenus no Ilporpamme obyuaroniuecs 6yayT yMeTh:
- COCTaBJIATh CXEMbl OCHOBHBIX KPYrOBOPOTOB OHMOTEHHBIX 3JIEMEHTOB B IPUPOE,
00OCHOBBIBaTh POJIb KAXKJOIO B COXpPAaHEHHM HPUPOIHOTO PAaBHOBECHS, aHAIM3UPOBATh
IIPUYMHBI U IOCIEACTBYSI €70 HApYILICHHUS;
- MpPOBOJUTh XUMUYECKUN SKCHEPUMEHT MO0 OOHApPY>KEHHIO KAaTHOHOB U aHHOHOB B
pacTBopax;



-coOIIIO1aTh

IpaBuJIa

0€30MacCHOCTH  TIpU

BEILIECTBAMU U CPEJICTBAMH OBITOBOM XUMUU;
-COCTaBJISITh OTYET O MPOAEIAHHOM IKCIEPUMEHTE;
-IIPUMEHSATH BEIIECTBA 10 HA3HAYEHHUIO;
-pemaTh 3a1a4M pa3IMYHON CTEMEHH CIOXKHOCTH: KaK TUIIOBBIE, TAK U KOMILUICKCHBIE;
-pa3BUBaTh COOCTBEHHYIO HHUIIMATHBY U TIO3HABATEILHYIO AKTHBHOCTH [P PEIICHUN
Pa3IMYHBIX BOIIPOCOB U MPOOJIEM B XUMUH.

Jns MoOHMTOpHHIa

pe3yIbTaTUBHOCTH

oOpareHuun

00pa3oBaTebHOTO

JICKAPpCTBCHHBIMU

nporiecca

no [Iporpamme «Xumusi B ObITY» UCIIOIB3YIOTCS CIEAYIOIINE BUIbI

KOHTPOJISL:

ocBoeHus [IporpaMMbl) — BXO/IHOE TECTUPOBAHUE;

* [IpeIBAPUTENIbHBIN KOHTPOJIb (IIPOBEPKA 3HAHUM yyaIlMXCsl HAa HA4YaJIbHOM JTarie

* TEKYIIMH KOHTPOJIb (B TE€UEHHE BCETO CpoKa peanuzauuu [Iporpammer);
* UTOTOBBII KOHTPOJIb (3aKII0UUTEIbHAS POBEPKA 3HAHUM, YMEHUN, HABBIKOB 110
utoraMm peanuzanuu [Iporpammer).

2. Conepxanue Ilporpammbl

2.1. YueOHblii (TeMaTHYECKHUIi) MJIaH
Ha3Banue pa3nena KoauvecTBo yacos dopma
Ne Bcero | Teopus NMPAKTHKA aTrecTanuu/
KOHTPOJIst
BBonHbIe 3aHATHSL. 6 4 2
1 Ucropus 4 2 2 Bxonnoe
B3aMMOOTHOIIECHU TECTUPOBAHUE
YeloBeKa 1
TIPUPO b
2 CBoOMCTBa BEIIECTB 4 2 2 TECTUPOBaHUE/ OTYET
1o
MPAKTHUYECKO
i pabore
[Touemy u Kak | 4 2 2 TECTUpOBaHUE/ OTYET
3 MPOTEKAIOT 1o
XUMHYECKUE MPAKTHYECKO
peakiuu i pabore
4 Bona 4 2 2 TECTUPOBaHUE/ OTYET
o
MPAKTHYECKO
i paboTte
5 Uucrteie BemectBan | 4 2 2 TECTUpOBaHUE/ OTYET
cCMecH B o
KUZHU MPAaKTUYECKO
4eJioBeKa it paboTte
IloBapennas compu | 4 2 2 TECTUPOBaHUE/ OTYET
6 caxap o
MPAKTHYECKO
i paboTte




XUMHSA MALLIA

TECTUPOBaHUE/ OTYET
o

MPAKTUYECKO
i paboTe

Cruuku

TECTUPOBaHUE/ OTYET
o

MPAKTUYIECKO
i paboTe

bymara

TECTUPOBaHUE/ OTUYET
o MPAKTUYECKOU




pabote
10 | Xumus ul 3 2 1 TEeCTUPOBaHUE/ OTYET
CTPOMTEIHCTBO o
MPAKTUYECKO
i paboTe
11 | Xumus u MmeauIHa 3 1 2 TECTUPOBaHUE/ OTYET
o
MPAKTUIECKO
i paboTe
12 | Xumus u Tpancmopt | 3 2 1 TECTUPOBaHUE/ OTYET
o
MPAKTUYIECKO
i paboTe
13 | Xumus u yucroTa B 3 1 2 TECTUPOBAHUE/ OTUYET
oMe o
MPAaKTUIECKO
i paboTe
14 | Xumus u| 3 1 2 TECTHUPOBaHUE/ OTYET
KOCMETHYECKHE o
cpencTsa MPaKTUIECKO
i padoTe
15 | Xumus  u mianera | 4 2 2 TECTUPOBaHUE/ OTUYET
3emuts o
MPaKTUIECKO
i paboTe
16 | Hayuno- 7 2 5 3amuTa nmpoeKTa
HCCIIEI0OBATEIBCKAS
MPOEKTHAs
JeSITEeTBHOCTD
68 33 35

2.2.Conep:xanue

IIporpammbl BBenenue

OOmue npaBuia paboThl B XUMHYECKOH Jlaboparopun. TexHuka 0e30macHOCTH MpU
paboTe B XuMHUecKoi 1abopaTopun. OkazaHHe NMEPBOI MOMOIIN MPH HECYACTHBIX CITydasX.
[TpaBmia paboOTBl € KHCIOTaMH, IIEIOYaMH, JICTYYMMH BellecTBaMH. HarpeBaTenbHbIC
npuOOpHl ¥ IpaBwiia pabOThl ¢ HUMH. XHMMHYECKas MMocyaa oOmero Ha3HaueHHs. MBITbe U
CYILIKa XUMHYECKOH MOCY/IbI.

Ponp XumuM B KM3HHM 4YeJOBEKa M pa3BUTHU denoBeuecTBa. O030p BakHEHIIMX
KJIaCCOB COCIMHEHHI, HCIONb3yeMbIX YEJIOBEKOM. XHUMHS -TBOPEHHE IPHPOIBI U PYK
4eoBeKa. XUMHUs BOKPYT Hac. XMMHUYECKHE BEIECTBA B IOBCEAHEBHOM KM3HH YEIOBEKA.

Ipakmuka:

IIpuemvl obpawenus ¢ HazpedamenbHbIMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800SHASL
Oams) u Xumuueckou nocyootl 0bue20 Ha3sHa4eHus.

Cocmagnenue mabauy, OmMpaxcawwux KiaccuQukayuio eeujecms, U3eomogieHue
IMUKEMOK HEOP2AHUYECKUX BeWecms, COCMAGIeHUe CRUCKA PeaKkmusos, Heco8MeCmuMblX
OJ15 XPaHeHUS.

Tema 1. McTopusi B3aMMOOTHOILIEHUH YeoBeKa U IpUpPOIbI

Hctounuku »Heprum (Mcuepraemble U Heucuepraemble). «IKOJIOTHYECKHHA PIOK3aK».
Heo0xoaumMocTs GepexHOT0 OTHOIICHHUSI K OKpYKarollei cpene. YenoBek u mpupoa B JaIEKOM
IIPOLUIOM: IpPHUCBauBAaIoLlee XO034KWcTBO. JpeBHue mroau. BnusHue npupoiHbIX YCIOBHM Ha

PaCCCIICHUC U 3aHATUA APCBHUX JIIOJICH.

OcHOBHBIC 3aHSATHS APCBHUX JIIOJICH: CO6I/IpaTCJ'IBCTBO n OoXoTa. Hpncsamsaromee
X0351cTBO. JIoKaabHBIN XapaKTep BIIUAHUA ACATCIBHOCTU APCBHUX CO6PIp8.TCJ'ICﬁ N OXOTHHKOB

Ha MPUPOTY. 7
Ilepexon wdenoBeka K Mpou3BoAAIIEMY Xo3siicTBy. [IpousBoadinee X03sHCTBO.



Bo3HukHOBeHME 3emilelienuss M CKOTOBOACTBA. BosxelcrBue Ha NOpUpPOAY  JIPEBHUX
3eMJIe/IeNIblIeB M CKOTOBOAOB. CTHxWiiHOE€ UpupoAonojb3oBanue. OmycTeiHUBaHHE. [ nbemb
[UBWIN3ALIUN.



Ot koznecHuupl 10 camoJiieTa. M3MeHeHne xapakTepa MpUpPOAOIOJIb30BaHUS B MpOLIECCE
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA

UYenosek u npupoaa B HacrosmeMm. [IpsmMoe U KOCBEHHOE BO3JEHCTBUE XO35MCTBEHHOU
NESITEIbHOCTH 4YejoBeka Ha mpupoay. MWurtpoaykuusa. Heucueprnaemble U HcyepriaeMble
HCTOYHUKHU 3HEPIruu. VICTOUHMKM SHEpruu (McuepriaeMble U Henc4Yepraemsole). « IKOJIOrMUECKUn
prok3ak». Heo6xoamMocThb

OepeXKHOr0 OTHOIIEHMSI K OKpYXarouleil cpee. AlnbTepHAaTUBHbIE HCTOYHUKU DHEPIHH.
[IpunnBHBIE 37€KTpOCTaHIMK. DHEprus BeTpa. ['eorepmainbHas sHeprus. buosnepreruxa.

Ilpakmuueckue 3a0anusn

Mooenupyem sempsnoti osueamens. Cmpoum

«pO3y 6empo8» c8oell MeCmHOCMU.

Ipespawenue pazuvix 6u008 IHepeuu opye 6 opyeq.

Haepegaem Nno-pasHomy (nepedaua menyogou SHepeuu U3Iy4eHuem,
menjionpo8ooOHOCMbIO, KOHBEKYUell).

Tema 2. CBoiicTBa BEILIECTB.

XuMmuyeckue U (pusndeckue cBoicTBa BemecTB. UncTole BemecTBa U cMecu. OCHOBHbIE
MpPUEMBl C TBEPAbIMH, KUJIKMMH U ra3oo0pa3HbIMHU BemlecTBaMu. JlabopaTopHble CIOCOOBI
MOJIyueHUs HeopraHuueckux BemiecTB. [Ipoiuiecc pacTBopeHus BelecTB. PacTBopel U HUX
MIPUTOTOBJICHUE.

Ilpaxkmuueckue 3a0anusn

Ilonyuenue yzanexucnozo easa, Kuciopooa 8 1a60pamopuu.

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

Tema 3. [ToueMy 1 KaK MPOTEKAIOT XUMHYECKHE PEAKIUH.

MHuoroo0pa3ue 1 3aKOHOMEPHOCTH IPOTEKaHUsl XUMUUYeckux peaknuil. Knaccudpukanus
XUMUYECKUX pEaKIMil. 3aKOHOMEPHOCTH IPOTEKaHUs XUMHUYECKMX peaknuil. Bremnwne
MPU3HAKK MPOTEKAHUSI XMUMHUYECKUX peakuuid. XUMUYECKHE YPaBHEHHs. 3aKOH COXpPaHEHUs
MacChl BEIECTBA. XMMHUUYECKHE PEAKIINU B )KMBBIX OpPraHu3Max.

Ilpaxkmuueckue 3a0anus

Cocmasnenue ypagHeHull peakyuti no yenouke npespaujeHull.

Onvimul  «3mess u3z caxapuou nyopuly, «Bzaumooeiicmeue memannos ¢ CONAHOU
KUCTOMOUY, «3Mes U3 2IIOKOHAmMA Kanbyusiy»

Ilposedenue kauecmeennvix peakyuil.

Tema 4. Bona.

Bona B macmtabe minanersl. Kpyrosopot Bojsl. [Ipupoanas Bosa u e€ npecHoi BoAbI Ha
wianere. I[lpecHas Boja u ee 3amachl. DJKoJyiorndeckue mpoOiembl 4yMcToil BOJbl. Boma B
opranu3Mme uenoBeka. Boma B meauuuHe U papMakoiaoruu. AHoMaluu (U3MYECKUX CBOMCTB.
PactBopstomas cioco6HocTh Bobl. [Ipobiaembl MUTHEBOM BOIBI.

IIpakTHuka:

AHanuz 600vl U3 NPUPOOHBIX

ucmounuxos. Pacmeopsrowee oeticmeaue

8000l.

Ouucmra 600bi.

Onpeoenenue scecmkocmu 800bl U ee YCMPAHEHUe.

MHmnoeo nu 600wl 6 0gowax u ppykmax?

Tema 5. UncTele BemecTBa 1 CMECH B )KU3HU YEJIOBEKA

Yuctele BemecTBa JuctuiumpoBanHas Bojaa, Kucnopon. Cepedpo, Bomopon, Ceunen u
np. Uctunnbie pactBopsl. CMecu Mopckas Boga. ['panut. Crans. PactBop xnopuaa Hatpus amis
nabekuui. YyryH. Bosayx. bazanpr. Crexno. OMynbcus «Macio B BoAe». Pa3HOBHIHOCTH
cMmecelf, 00JacTH MX HCHOJIb30BAHUS B MOBCEAHEBHOM KM3HM YelOBeKa. ['OMOreHHble U
rereporeHHsie cMecu. Cmecu B ¢dapmakonoruu. [IpuMeps! KUIKUX, TBEPIBIX U ra3000pa3HbIX
cmeceit. OTHOpPOHbIE U HEOAHOPOAHBIE cMecH B ObITy. CBOMCTBa cMeceil. Pa3nenenue cmeceit.

Bbienenue BemiecTB M3 HEOJHOPOAHOM cMecH, OOpa30BaHHOW pacTBOPUMBIMU U
HEpAacTBOPUMBIMHU B BoJie BeulecTBamu. OTcranBaHue: BuijeneHne BElECTB U3 HEOAHOPOJHOU
cMecH, 00pa30BaHHOM HEPaCTBOPUMBIMH B BOJIE BEIIECTBAMH C PA3TUYHON IUIOTHOCTHIO. B
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JETUTEILHOW BOpOHKE. J{MCTHIUISIIKMS, BBhIApUBaHHUE, LEHTPUPYTHPOBAHUE, XpoMaTorpadus,
KpUCTaJIIIM3alus U BO3roHKa. [leperonka wim IucTWIsALUA - COc00 pa3/ieieHys, OCHOBaHHBIN
Ha pa3JIMYuM B TEMIIEpaTypax KUIEHUs JAPYr B APyre KOMIOHEHTOB.

[Ipuem pazneneHus OJHOPOAHBIX CMECEH IyTEM MCIAPEHMs JIETYUMX MKHUAKOCTEH C
HocJIeqyolEeld KoHAeHcanuell ux mnapoB. Ilpumep: mnosydyeHune AUCTUIUIMPOBAHHOW BOJBI.
Pemenue 3a1au Ha HaX0XKJEHUE MAaCCOBON U OOBEMHOM J0IM KOMIIOHEHTA CMECH.

Ilpakmuka

Uzeomosnenue npocmevmux @Quibmpos U3  NOOPYYHBIX  CPEOCHS.

Pa3zoenenue neoonopoonuix cmecet.

Ouucmka MeoH020 Kynopoca om HepacmeopuMbvlx U pacmeopumMblX npumMecel.

Tema 6. IloBapeHHas cosb 1 caxap

Ponb noBapenHo cosm B 0OMEHE BEIIECTB YeIoBeKa U KUBOTHBIX. CoJieBoil OanaHc B
opraHusme 4esoBeka. [IpuMeHeHne Xiopuja HaTpusi B XO3SAWCTBEHHOW JEATEIBHOCTH
yenoBeka. Korga conb - . 3noynorpebnenue coiplo. Vcnonb3oBaHue xjopuja HaTpus B
XMMHMYECKON TMPOMBIIIIEHHOCTH. Mcronib30BaHue XJIOpHJa HATpust B MHUIIE, MEIULUHE.
[IpousBoncTBo moBapeHHOM conu. Caxap u ero cpoiictBa. [losie3Hble M BpeaHBIE YEPTHI
caxapa. HeoObuHOE nmpuMeHeHue caxapa.

Ilpakmuka.

Ceoticmea pacmeopos no8apeHHou conu

Topum nu caxap?

Tpubonromunecyenyusi

Tema 7. XuMus i

N3 wero cocromt mnuma. XUMHYECKHH COCTAaB NPOAYKTOB MHUTaHHUSA. (OCHOBHBIE
KOMITIOHEHTBI MUIIHM: JKUPBI, OEJNKH, YIJEBOJbl, BHUTAMUHBI, COJH. XHUMHS MPOAYKTOB
PacTUTENBPHOTO M JKUBOTHOTO MpOUCXOXIAeHHs. Duznonorus numeBapeHus. [IpoayKTs
OBICTPOrO MPUTOTOBJICHHUSI U OCOOCHHOCTH MX Npou3BoAcTBa. IIporeccel, mpoucxoasiue npu
Bapke, TYIIEHUHM W >KapeHuu nuiu. Kak caenath €y He TOJbKO BKYCHOM, HO W TOJIE3HOMW?
JloGaBKH B MPOTyKTHI TUTAHMUSL.

XVWMHYECKUE PpEaKIMU BHYTPU HAc. XUMHUYECKHE NPOLECCHI, MPOUCXOASAIINE IPU
XpaHEHUH U nepepaboTKe CeNbCKOXO03IHCTBEHHOTO ChIpbs. KOHCEpBaHTHI M1 aHTHOKUCIUTEINH, UX
pOJIb.

CriocoObl XMMHUYECKOT0 aHAIM3a COCTaBa BEIEeCTB B MpoAykTax nuranusd. CoaepxaHue
BUTAMUHOB U MUHEPAJIbHBIX BEILIECTB B IMUIIEBBIX IPOIYKTaX.

Ilpaxmuxka

Onpeoenenue kauecmea meoa. Ilposepka meda Ha Hanuvue Kpaxmaia, mend, caxaposol.

Onpeodenenue sumamunos A, C, E 6 pacmumenvuom macie.

Onpeodenenue Humpamoes 6

npooykmax. Auanu3z

NpPOXA0UMENbHbIX HANUMKOS.

Onpeodenenue Kogeuna 6 HaNUMKAX

Onpeodenenue cooepicaniiss HCUpos 8 CeMeHax pacmeHull.

Kauecmeennvle peaxyuu na npucymcemaue y2ne80008.

Xumuyeckue onvimol ¢ Hce8amenbHOU Pe3UHKOU.

Onpeodenenue cooepoicanuss NOBAPEHHOU CONU 8 NPOOYKMAX NUMAaHus (MAacio, Cbipbl,
COJIEHbIe MBOPOJICHBIE U30EUS).

Tema 8. Cnnuku

IMupodopsl. HMcropust nzobperenuss crnmyek. Cnuuku [lancens u Yokepa. Crnnuku
Copua. Crnmuku Hpunn. IlBenckue cnumuku Jlynactpema. Kpacubiit u Genblit  ocdop.
OKHCIAUTENBHO - BOCCTAHOBMTEIBHBIE IIPOLIECCHI, MPOTEKAIOIME IPH 3aKUTAHUM CIIMYKH.
OcCHOBHBIE BUIbl COBPEMEHHBIX CIIMUEK. JlepeBsSHHbIe(M3rOTOBICHHBIE U3 MATKHUX MOPOJ JAepeBa
- OCHHBI, JIMIIbI, TOIOJIS, aMEPUKAHCKON Oenoil COCHbI W T. 1.), KAPTOHHBIE M BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJIEHHBIE M3 XJIOMYaTOOYMaXKHOTO XKI'yTa, MPOMUTAHHOTO MapaduHOM).
Ilo meTony 3akuranust - TEPOUHBIE (3aKUTAIOIINECS IPU TPEHUH O CHELUAIBHYIO TIOBEPXHOCTD -
TEPKY) U 6ecTEPOUHBIE (3aKUTAIOLINECS [TPU TPEHUH O JHOOYI0 TOBEPXHOCTB).
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Crninueunoe npou3BoacTBo B Poccun. CtpoeHue, cocTaB U U3TOTOBJIEHUE CITUYEK.

Criennanbubsle cindky. 11ITopmoBble (OXOTHUYBH) - TOPALIUE HA BETPY, B CHIPOCTH U O]
noxaém. TepMuueckue - pa3BUBaroLUeE NP FTOPEHUH 00Jiee BHICOKYIO TEMIIEpATypy U Jaroliue
IIPU CrOPAaHUM TOJIOBKM Oouiblliee KoJudecTBO Tersia. CUrHalbHbIE - JAIOIIME IPU TOPEHUU
nBeTHoe riams. Portorpaduyeckue - Naromye MIHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIb3YeMYIO
npu ¢ororpadpupoBanun. CurapHble - CHOUYKA YBEJIMYEHHOTO pa3mepa uisi Ooiee
IIPOJIOJKUTEIBHOTO TOPEHUS MIPU PacKypUBaHUM cUrapbl. TpyOouHble- CIUYKH YBEJIWYEHHOIO
pasmepa ans OoJiee MPOJODKUTENIFHOTO TOPEHUS] NMPH PAaCKypUBAHUU KypPHTEIBHOW TPYOKH.
Kamunnblie - o4eHb JUIMHHBIE CIIUYKH, YTOOBI 3@KUTaTh KaMUHBI. ['a30BbIe - MEHBIICH JJTUHBI,
4YyeM KaMUHHbIe, 4YTOOBl 3@XWUraTb Ta3oBble Tropenku. JlekopaTtuBHble (TOJapOYHBIE,
KOJUIEKIIMOHHBIE) - OTpaHUYEHHBIE BBITYCKM KOPOOKOB (MHOTJa HaboOpamH, YJIO0KEHHBIMU B
JIEKOPaTUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticme paznuunwix 61008 cnuuex (bblmoeawvlx, OXOMHUYbUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, homozpaguiecKkux).

Tema 9. bymara

Ot meprameHTa M WIENKOBBIX KHUT 10 Hamux jHeid. Llemmonosza. Cessyromue:
Ka0JIMH, KapOOHAT KajbIUs, MUIMEHTHI. XJIOM4aToOyMa)KHble TKaHW. Buapl Oymaru u ux
MPaKTUYECKOE UCTOJIb30BaHue. TexHosorus mpousBoacTea Oymaru. CTpykrypa Oymaru 1o
MHUKPOCKOTIOM BO ()JTyOPECLIEHTHOM CBEYEHUU.

[TonydabpukaTel A7 MPOM3BOACTBA Oymaru: JApeBecHass Macca WM LEeJUII0JI03a;
LEJUTI0NI03a OJHOJETHUX PACTeHHH (COJOMBI, TPOCTHMIIBI, KOHOIUIM, pUCa U JAPYIHX);
MOJIYLIeJUTION03a; MaKyJaTypa; TPSANUYHAs MOoJymacca; JUIsl CHEelUalbHBIX BUIOB Oymaru:
acOecT, IepCTh U JpYrue TEKCTUIbHbIE BOJIOKHA.

[IpousBojcTBO Oymaru: NpUTOTOBJIEHHME OyMaXHOM Macchl (pa3Moi M CMELIEHHE
KOMIIOHGHTOB, TIPOKJICHKAa, HAINOJHEHWE W OKpacka OyMa)KHOW MaccChl); BBIpaOOTKa
OyMa)KHOM Macchl Ha OymarojenareqbHOl MamuHe (pa30aBiieHWe BOJOW W OYHCTKA MacChl
OT 3arpsA3HEHMi, OTJIMB, TIPEecCOBaHHME U CYIIKa, a TaKkKe MEepBUYHAS OTAEIKA);
OKOHYATeJIbHAs OTJIeNKa (KaJlaHAUPOBaHUE, pe3Ka); COPTUPOBKA U YITaKOBKa.

Ilpaxmuka.

Usyuenue ceoticme paznuunwix U008 bymazu.

Ionyuenue bymacu.

Tema 10. Xumusi © CTPOUTEIBCTBO

CrpoutenbHbie pactBopbl. M3Bectb. Men. Ilecok. beron. llement. Mcropusi crekia.
Kuprimuu. ®apdop wu dasuc. [lpeBecuHa - yHHUKaIbHBIM CTPOUTEIBHBIM MaTepHuall.
Jlakokpacounsie Matepuanbl. CBocTBa 0JM(BI, MACISIHBIX KPACOK, dMajei, pacTBOPHUTEIICH.
[Tonsitne 06 »KoJIOTHYECKH 4YMCTHIX Marepuanax. Kepamumueckas mena. 3uaaput. Kamprmwr.
Conomut. I'pyro0ioku. CuinukaTsl METAJJIOB U BSDKYIIHE MaTtepralibl. Koppo3us cTpouTenbHbIX
Matepuainos. [lonumepsl B CTPOUTENBCTBE.

XUMUYECKHE CBOMCTBA CTPOUTENBHBIX MaTepUAIOB

XuMHYecKasi CTOUKOCTB - 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MaTepHall yCTOMUUB K
BO3JICHCTBUIO JPYTUX BEIIECTB: KUCIOT, IIeTI04YeH, COlel U ra3oB.

Koppo3uonHasi ycTOWYMBOCTD - CBOMCTBO MaTepuaa MPOTUBOCTOATH BO3JCHCTBUSIM
OKpYy»Karolei cpepl. Yaile BCero 3T0 OTHOCUTCSA K CHOCOOHOCTH HE MPOITyCKaTh BIIAry.

PacTBOpHMOCTB - CBOHCTBO, IPH KOTOPOM MaTepHall HMEET CIIOCOOHOCTh PacTBOPATHCS B
Pa3TUYHBIX KUAKOCTSX.

Anres3us - CBOMCTBO, KOTOPOE XapaKTEpU3yeT CIOCOOHOCTb COEMHATHLCS C JPYTrUMHU
MaTepuanaMu U MOBEPXHOCTSIMH.

Kpucrannuzauus - xapakTepucTUKa, IpH KOTOPO Mateprai MOKET B COCTOSTHUU Tapa,
pacTBopa WK paciiaBa 00pa3oBbIBATH KPUCTAILIBI.

Buner 3arpsisHeHuil (MbUIeBbIC, paJalliOHHbIC, OMOJIOTMYeCKHe, IITyMOBBIE), 3HAUCHHE
KUBBIX OPraHU3MOB B IOMaX U KBapTHpax.

Ilpakmuka
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Onpeodenenue  OMHOCUMENbHOU  3ANbLIIEHHOCMU — 6030yXd 8

nomewjenuu. Pewenue 3a0ay ¢ 3K0102UHECKUM COOEPIHCAHUEM.

Tema 11. Xumusg u Megurnraa

Ilepevie wacu xumuu 6 meduyune. lloHsTne 0 (GHapMaKoJIOTUH, HATPOXUMUH,
xumuorepanuu. [lapanensc - OCHOBOIOJIOKHUK MeAUUUHCKONW xumuu. Knapui ['anen -
¢dapmaxkoustor. I1. Dpaux - 0CHOBOMOJOKHUK XumuoTepanuu. [Ipodeccun: XuMuUK, OMOXUMUK,
¢dapmarneBT, nabopant. JlekapcTBeHHbIe BenlecTBa. Kiaccudukanum 1eKapCcTBEHHBIX BEIIECTB:
dapmakosiorndyeckas, xumudeckas. ChIpbE ISl TOTYYEHUS] HEOPraHUYECKUX, OPraHMYECKHX
JIEKapCTBEHHbIX BelecTB. POpMbl JEKApCTBEHHBIX IMpENnapaToB: TaOJIETKH, Jpake, CBEUH,
SMYJIbCUH, CYCIIEH3UU, HACTOMKHU U JIp.

Ilpakmuka

O3HnakomaeHue ¢ popmamu 1eKapcmeeHHbIX NPenapamos.

3naxomcmeo ¢ obpasyamu 1eKapcmeeHHbIX CpeoCcms U ONbIMbl C HUMU.

DKCKypcust 6 MEONyHKmM.

Camule npocmoie u3 1ekapcme

[lepmanranar kamus. Mctopusi oTkpeiTua. Pusmdeckue cBoncTBa. OKHUCINUTENIbHBIE
cBoiicTBa. IIpuMeHeHHe pacTBOpPOB MepMaHraHata Kaiausi B ObITy, B MenuuuHe. [IpaBuina
XpaHeHUsl. Mepbl NepBOM MOMOIIM MpPU OTPaBIEHUU KOHIIEHTPHUPOBAHHBIM PacTBOPOM
nepmanranara kanus. llepokcun Bomopona, ucropust OTKpbiTHs. Ileprunposs. dusmyeckue,
XUMHYECKHUE CBOMCTBA. [Ipumenenne B MEIUIMHE: KPOBOOCTAHABIIMBAIOIIEE "
ne3uHuuupyromniee cpeactro. Mo ucropus OTKpHITHS, CTpOeHHUE, (PU3NYECKUEe U XUMHUYECKHe
CBOMCTBA, IPUMEHEHUE.

bopuass kucnota, OOpHBIN CHUPT, AHTHCENTHYECKAsh AaKTHBHOCTh. (DU3MOIOTHYECKUN
pacTBop.

JIsmuc. HamatsipHbiit cnupt. ['ekcaruapar xiopuaa kanbius. ['entaruapat cynbdara
LIMHKA

AKTUBUPOBAHHBIN YT OJIb.

Ilpaxmuxka

Ilpuecomosnenue pacmeopa x10puoa Kaavyus ¢ 3a0aHHOU MACCOB0U O0JIEl.

«Kuoxuti  xameneony». Pasznoocenue nepokcuoa 6odopooa. H202 - okucaumens,
goccmanogumens. Pacmeopenue wuoda 6 6ode, 6 cnupme. Pacno3nasanue uU00U008.
Obecyseuusanue pacmeopa nepmaH2aHama Kaius akmueUpPOBAHHbIM Y2lEM.

HAooeumuvie sentecmea

Anpl. Knaccudukanusi sA0BUTHIX BEUIECTB. YTapHBI ra3: NPU3HAKH OTpPaBIICHUS.
Oxka3zanue nepBoit nomotu. Ptyrs. TokcuuHOCTH IapoB pTyTH. COJIU PTYTH: KOJIOMEIIb, CYJIEMA,
npuMeHeHne B MeauuuHe. Mpiubsk. CBunen. Coenqunenus xpoma. TOKCHMYHOCTh OPraHMYECKUX
pactBoputenet. [IpaBuia xpaneHust si70B B ObITy. Mephl MepBOil MOMOIIM MPHU OTPABIICHUU.
XUMHS U MEAUIMHA.

buozennvie snemenmul u ux coeounenus

OO61uit 0030p OMOIOTUYECKOM POIIU ATIEMEHTOB-OpraHOreHoB Yriaepoa. Bogopos.
Kucnopoa. Azot. Cepa. ®ocdop.

buonoruueckas pojab HEKOTOPBIX HEMETAJJIIOB, HE OTHOCSIIUXCS K opraHoreHam drtop.
Xnop. Bpom. Mox. Kpemnnii. Cenen.

buonoruveckn BakHblE HEOPraHMYECKHE COENMHEHUs HemeTauioB. Kucinopox. O30H.
Bona. Munepanbneie Boxbl. Ilepokcun Bogopona. depMeHTaTHBHBIE CPEICTBA 3ALUTHI
opranusma. CepoBogopoa. AMmuak. Llukn MoueBuHOOOpa3zoBaHus. MOHOOKCH] a30Ta.

HutpaTsl, HUTpUTHL. YTiekucnslii ra3. MoHookcu yrineposaa. bydepHbie cucteMsl
opranuszMa. ['mapokapOonatHas OydepHas cucrema. docdarnHas OydepHas cucrema.
Mexanusm Oy¢pepHOoro AeWCTBUS CUCTEMBbL. B3auMOCBS3b KpPyroBOPOTOB OHMOTE€HHBIX
JJIEMEHTOB.

buoneopzanuueckas xumusn u meduyuna

Heopranudeckyro OMOXMMHIO MOXHO pacCMaTpuBaTh Kak IPHUIOXKEHHWE MPHHIUIIOB
KOOPAMHAIIMOHHON XMMHUH METAJUIOB K OMOJIOTHYECKUM Mpobsiemam. MeTasuibl B OpranuzMe
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4eJI0BeKa

buostornyeckas pojib «METAJIOB KU3HI»

OO6muit 0630p posu s-metaios. Hatpuii. Kanwit. Maruauii. Kaneruwii. JlanHbIe METAIITBI
paccMarpuBarOTCs COTJIaCHO IUIaHa:

1. Copepxanue B 3¢eMHOI Kope. BaxkHelre npupoiHble COENHEHUS.
2. Conepxanue U pOpMBbI CYIIICCTBOBAHUS B XKHUBbBIX Oprann3Max. buonorunueckas
POJIb.
3. [IpuMeHeHnne MeTaa U ero COeIMHEHU B MEAULIVHE.
4. TokCMYHOCTH METaJuIa U €ro COeAMHEHU. )

OOmmit 0630p ponu d-merauioB. JKeneso. Mapraner. Kobaapr. Mens. [unk.
Moumm6peH. JlaHHBIE METaUTbI PACCMATPUBAIOTCS COTIIACHO TUTAHA:

1 Conepxanue B 3eMHOIT KOpe.

2 BaxHeilie IpupoTHbIe COCMHEHHS.

3 Conepxanue u GOPMBI CYIIECTBOBAHHS B )KUBBIX OpraHu3Max. bruosiorudeckas poJib.

4 TlpuMeHeHHE METa/UIa U €0 COCMHEHUI B MEIUIINHE.

Du3HoIoruYecKas M MaTojgoruyeckas poJib HEKOTOPBIX JIEMEHTOB B

opranusMme. s-2JneMeHTbl. d-OnemeHTbl. KommiekcHble (KOOpAMHAIMOHHBIE) COeAMHEHUS
pPa3IUYHBIX PJIEMEHTOB B OpraHu3Me. DIIEMEHTHI, 00JI€3HH, JIekKapcTBa. brHolorndeckn akTUBHBIE
MOJIEKYJIBI.

Bonma. Awmwunokucnotrel. AckopOuHOBast kuciota. OpTOMOJIEKYIspHAsS MEIUIINHA.
buonornuecknn akTUBHBIE OJUTOMEpPH bHoNOrHYecKas poJib HEKOTOPHIX METAUIOB, HE
OTHOCSIIIIUXCS K «MeTajuiaM ku3Hu». Amomuauii. Cepedpo. bapwuii. Ptyts. CBunerr.

Ilpakmuka.

Temamuueckas 6ukmopuna « Xumus u MeouyuHa .

Du3zuyeckan Xumus u MeOUUUHA

®uznosor - 370 (GUIMKOXUMHK, UMEIOIMIMNA JeJI0 C SIBJICHHUSIMH >KUBOTO OpPraHHU3Ma.
N.M. CeuenoB JKuBbie OpraHH3MbI MOTYT CYIIECTBOBATH JIUIIL OJIaroAaps UX 3aMeuaTeIbHON
CHOCOOHOCTH KMHETUYECKU KOHTPOJIUPOBATh XMMHUECKHUE PEAKIIUU U TEM CAMbIM I0/IaBIISAThH
CTpEMJICHHE K JIOCTHMIKEHHIO TepMOAMHaMHUuYecKux paBHoBecuil. M.B. bepesun Xumunueckas
TEPMOJUHAMUKA U )KHUBbIE OPraHU3Mbl TepMOJIMHAMUKA U OPraHU3MBI.

XuMuyeckass U OMOXMMHUYECKash KUHETHKa W Karanu3. DepMeHTbl - OHUOJIOTHYEecKue
KaTaJau3aTopbl. 3HaU€HUE PACTBOPOB AJIsi OMOJIOTHH U MEIUIIMHEI.

Kucnortno-menouynoe  paBHoBecue U OydepHble  CHUCTEMBI  OpraHu3Ma.

AMMHOKHUCIIOTHBIE OydepHbIe cucTeMbl. benkoBbie OydepHbIe CHCTEMBI.

N3MmeHeHne KUCIOTHO-ILIEJI0YHOTO PAaBHOBECHS ITPU PA3IMYHBIX 3200JIEBaHUSX.

Meouyunckue mamepuanni

Heoprannueckne wmeauuuHcKue wmaTtepuaibl. Mertamibsl.  YTriaepoJHble MaTepUalibl.
MexaHu3Mbl B3aUMOJICHCTBUS MEAUIMHCKUX MATepUAIOB C OHOJOTHYECKMMH CHCTEMaMHu.
B3aumopeiictBus: Marepuan - KpoBb, MaTrepuai - TKaHb, MaTepHall - KJIETKa, Marepuanl -
OMOTIOJIUMEPBHI.

HckyccTBeHHBIE OpraHbl. AMMapaThl «MCKYCCTBEHHOE CEpALE-IErKOe», «UCKYCCTBEHHAs
noykay. MckyccTBeHHOE cep/ilie YeIOBEKa C aBTOHOMHBIM UCTOYHUKOM MTUTAHUSA.

Bomnpocs! k cemunapam:

1. Hon: HUCTOPUSA OTKPBITHA, CTPOCHHC, (1)I/I3I/I‘leCKI/Ie n  XHUMHYCCKUC
CBOﬁCTBa, IMPUMCHCHUC.

2. BopHas KHCI0Ta, OOPHBII CIIUPT, AHTHCENTHYECKAST AKTHBHOCT.
3. ®usmonornyeckuii pactBop. Jisimuc. HamaTbIpHbIii CIUpT.

4. dypaunnuH. AKTUBHPOBAHHBIHN yroib. [ opundHukH, uiacteipy. VX npuMeHeHue,
CBOMCTBA, CITIOCOOBI XpaHEHHUS.

5. AcnmpuH. [Ipumenenue, papMakoIornyeckoe ASHCTBUE Ha OPraHUu3M.
6. AnTHOMOTHKH, Kiaccudukarms. JucoakTpuos.
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7. Apomaruyeckue Maciia ¥ UX JCHCTBUE Ha OpraHu3M. ApoMaTeparwsi.
8. AcnupuH, pU3MUECKHE CBONCTBA, UCTOPUS MOTYICHUS.

9. AHTHOMOTHKH, UCTOPHSI OTKPBITHSL.

10. Knaccudukanus siiOBUTHIX BEIIECTB.

11. Vrapuslii ra3: npusHaku otpanieHus. Oka3aHue NepBOii TOMOIIIH.

12. Pryrs. TokcuynoCTh MapoB pTyTu. CONM PTYTH: KaJIOMEb, CyJieMa, IPUMCHEHHE B

Menuuunae. Meibsik. Ceunen. CoefMHEHUsI Xpoma.
Ilpaxkmuka
Hccnedosanue nekapcmeennvix npenapamos.

Henosaa uepa «Cnacume 00abHO20». [lenosas uecpa conpogoxicoaemcsi npogeodeHuem
KA4eCcmeeHHo20 aHanu3a pacmeopa KOHKPEMmHO20 6euecmed XUMUYeCKUMU Memooamu.
(Bewecmsa: muocynvpam nampus, HOBOKauH, 1axmam Kaavyus, D-2niokosa, meousiii Kynopoc,

bpomuo Kanus, cyrbgham macHus,).

Hccneoosanue moxcuunocmu dovimoswix eewecms. Ocmopoodicro, nuwesvie 0ooasku! Hx

oeticmeue Ha OPeaHU3M.
Pewenue 3a0au no obweti xumuu ¢ MeouKko-oUOI02UYECKOU HANPABLEHHOCTbIO.

Konxypc (konuuecmeennwiii) uucna pewennvix 3aoay. Cocmasnenue cOOPHUKO8 3a0ay

yuawuxcsi no meme (¢ pewenusmu). Cocmagnienue meOPUECKUX PACUEMHBIX 3a0ay
DPA3UYHbIM MEMAM.

JlexapcTBeHHBIC TMpemnapaThl, WX BHABI W Ha3HaueHWe. Kaxaoe JeKapcTBO -
XUMUYECKUN PEAKTHUB.

Mmuororpannsliii oa. [louemy 1o Hao AepKaTh B INIOTHO 3aKYIIOPEHHOMN CKIIIHKE.
«3enéHKkay WIM PacTBOp OpMUIUTMAHTOBOTO 3e€HOTO. HeoObluHBIE CBOMCTBA OOBITHOM
3EJIEHKU.

AKTUBUPOBAHHBIN YT OJIb.

JlekapctBa ot nipoctyael. Butamunasl CaMoIeIbHBIE JIEKapCTBa.

AcCIpUH WM aneTWICAIUIWIOBAs KHUCIOTAa M €ro cpoWcrBa. YUro moJe3Hee:
aCIIMPUH WK yrcapuH, HypodeH uiau noynpoden?

[Tepexuch Bogopoaa u ruaponeput. CBOKWCTBA NEPEKUCH BOJIOPOIA.

[lepmanranat Kkanaus, MapraHiOBOKHUCIbBIA KaJdud, OH XK€ - «MapraHijoBKay.
HeoObrunble cBoiicTBa MapraHIoBKU. Kakyio 0racHOCTh MOXKET MPEICTaBIsATh MAPTraHLIOBKA.

Hyxna nm B jgomammHed amnreuke OopHas

kuciora. Crapele JI€eKapcTBa, KaK C HUMHU

MOCTYIIUT.

Bonpocs! k cemunapam:

1. IMepmanranar  kamuss.  Wcropus  oTkpeithsa.  Dusudueckue  CBOMCTBA.
OxkucnurensHble cBOMCTBA. [IpaBuia xpaHeHus: nepMaHaraHaTa Kajus.

2. TlpiMeHeHne pacTBOpa MepMaHraHaTa Kajius B ObITY, B MEIUIMHE. Mepbl mepBoi
MIOMOIIY MPU OTPABJICHUU KOHIICHTPUPOBAHHBIM PACTBOPOM IEpMaHTaHaTa KajHsl.

3. PactBop OpwsuIHaHTOBOTO 3eieHoro. Ilepokcua BOAOpOJa, UCTOPHUS OTKPBITHSL
Ileprunpons. ®Pusznyeckue, XUMUYeckue CcBOMCTBa. [IpuMeHeHMe B  MeAMLUHE:
KPOBOOCTaHABJIMBAIOIIEE U JIE3UHPUIMPYIOIIEE CPEJICTBO.

Ipaxmuka.

Tonyuenue uoooghopma.

eticmsue kuciom Ha OpUITUAHMOBYLL 3€eHbIIL.

L]enounoe pacwennenue 1e60MUyemuna.

Kauecmeennas peaxkyus na nepokcud 6ooopooa. Onpedenenue

BUMAMUHO8 8 npenapamax noausumamuros. Tema 12. Xumus

U TPAHCTIOPT

no

MaTepI/IaJ'ILI, KOTOPBIC HCIIOJB3YHOTCA JIsI U3TOTOBJICHUA aBTOMOOUIICH. 3aHpaB0‘-IHBIC
KHUAKOCTHU (TOHJ'II/IBO, Macjia, CMa3KH, OXJIaXXAaroImHue€ KXKHUIAKOCTH U T. 1'[.); PC3UHBI - IHWHBI U

PE3UNHOTCXHUYCCKUC U3ICIIHS, IITIACTMACCHI; OTACIIOYHOACKOPATUBHBIC MAaTCPpHUAJIbI (06I/IBK3.,
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JAaKd ¥ KPacKH, aHTUKOPPO3UOHHBIE MOKPBITHS U T. II.); KIEH, FEPMETUKU. DJIEKTPOJIUT - 3TO
YTO-TO 3HAKOMOE. BeH3MH, KEPOCHH U IPYrue «- UHbl XUMUYECKUE IPOLECCHI, IIPOUCXOIALINE
MIPU SKCIUTyaTallii aBTOMOOUJIS. DKOJIOTHS U aBTOMOOHIIB.

IIpakmuka:

1. Bensumn u xepocun kax pacmeopumein.

OneITEl TIO O3HAKOMIICHHIO C PACTBOPSIONIUM JCUCTBHEM HEPTENPOIYKTOB, KaK H
MpEeABI YN, TUI0X0 BUIHBI C JEMOHCTPAIIMOHHOTO CTOJIa, TO3TOMY MX JIYYIlI€ BCETO CTaBUThH B
KadyecTBe JJadopaTopHOil paboTHI.

a) B IPOOUPKH C OCH3MHOM, KEPOCHHOM U BOJIOM HaMHMBArOT MO 0,5 MJI pacTUTEILHOTO
Macia ® B30anThIBalOT. Macino pacTBopsieTcss B yriieBogopojaax. OTMeYaT IJIydIryro
pPacTBOPUMOCTH B OCH3HUHE.

6) B HEOONbIIME CTAKAHUYMKH WA (Gap(OopoBbIE YalIKKM C TEMH KE KUIAKOCTIMU
MTOMEIIAIOT KyCOYKH TKAaHU C ISITHAMU JKHAPa U NIEPEMEIINBAIOT WX CTCKIISTHHOW IMajo4ykoi 2-3
MuH. [locne BbIChIXaHUS TKaHU, TOMEIICHHBIC B OEH3UH U KEPOCHH, OKa3bIBAIOTCS OUUIIEHHBIMU
OT XKHpa.

2. I'openue gvlcuuux y2enee000p00os.

a) CMauuBaroT MOJOCKH (MIBTPOBAIbHOM Oymaru B O€H3MHE, KEpOCHHE, Ma3yTe WU
MOJDKHTAIOT UX. BemecTBa ropst cBeTsmuMCs mIaMeHeM. Bricime yrieBoJopoas! Py TOPEHIH
00pa3yroT KOTIOTh.

6) Ha sxene3nple macTuHky Wik (hap(opoBbie KPBIIIKK HATHBAIOT MO0 HECKOJIBKY Kareilhb
OeH3MHa, KepOCHMHAa M CMa304HOTO Maclia WM Ma3yra W nojpkuraror. HaOmromaoor To ke
sBreHre. OOpamarT BHUMAaHUE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3MHA W Ha CPaBHHUTEIHHO
TPYAHYIO 3arOpPaeMOCTh Ma3yTa.

B) B JKe€Je3HYIO Wi (apPopoBYIO JOKEUKY TOMENIAIOT HEOOJBIIION KycodyeKk mapaduHa
W HAarpeBaloT ero B IUIaMeHU ropenku. [lapaduH mraBuTcs, a 3aTeM ropHT, 00pa3yst KOIOTb.

3. Ouucmra 6ensuna u Kepocuna.

bensun u kepocuH moOcie 3aBOJCKON NEPEroHKH coJep aT MNpuMecH HapTEHOBBIX
KHCJIOT W JPYrUX BEIIECTB, OCJOXKHAIOIMX HUX MpUMeHeHHe. HeouuiieHHbII KepocuH,
HarpuMep, IUI0OXO MOJHUMACTCS MO (PUTHIIIO JaMIibl, ¢1ab0 TOPUT U OBICTPO 0OpaszyeT Harap.
Heouniennsle NpoayKThl MOXKHO y3HATH 10 TPS3HOMY BUY U MaJIOH MPO3PaYHOCTH.

O4nCcTKy  MPOU3BOJAT 00BIYHO, oOpabaThiBast He(pTEepOYKTHI criepBa

KOHLIEHTPUPOBAHHOMN KUCJIOTOM, a 3aTEM IIEI0YbIO.
HanuBaror B 0OJIbIIYyIO JAETUTEIBHYIO BOpPOHKY 15-20 MJI HEOUYHMIEHHOTO KEpOCHHA U
MpuOaBIAIOT 2-3 MJI KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHL. BOpOHKY 3aKpBIBalOT MPOOKOW M
cMech BeTpsixuBatoT okosio 10 muH. IIpu 3TOM BOpOHKY nHep:kaT MpoOKOW BHHU3 M BPEMsl OT
BpEMEHHU OTKPBIBAIOT KpaH, 4TOObI BBIMIYCTUTh BBEPX Mapbl JieTyunx BemecTB. [locie atoro
CMECH JIal0T PacCIIOUTHCS, HAa YTO Takxke motpedyeTcss MUHYT 10 miu naxe OoJblie, U MEAJIEHHO
CIYCKAIOT HIKHUHN CIIOH KUCIIOTO T'yIpOHa.

OcTtaBmmiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM € CIOCOOOM BOJOW B
TeyeHue 1-2 mMuH. BoaHbIil ClOH cIycKarOT, a KepOCHMH NpoMbIBalOT 5— 10-mporeHTHBIM
pactBopoMm 1ienouu. [locne cauBaHus MIEIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOM OCTAaTKU
menoun (mpoda GpeHonpTaICHHOM).

Y6exxaatoTcs B TOM, YTO OUUIICHHBINH KEPOCHH OKa3bIBaeTCsl 00Jiee MPO3PAUYHbIM, JIyUIIle
TOPUT U UMEET APYrou 3amax.

Ha nuctku ¢unbTpoBanpHOM OymMard MOMENIAIOT KAaljid HCXOJHOTO W OYHIIEHHOTO
kepocrHa. OUHILEHHBI KEPOCHH UCTIAPSETCs MOTHOCTHIO0, HEOUHUIIICHHBIN OCTaBISAET Moce ceos
IIATHO IIPUMECEN.

Tema 13. XuMusa u 4ucToTa B JOME

Me1na. Cocras, CTPOCHHE,

MOJTy4YEeHHE.

CHUHTETHYECKHE MOIOIIUE CPEJICTBA U MMOBEPXHOCTHO - AKTUBHBIE BEIIECTBA.

OcHoBuble  komnonentel CMC: moBepxHOCTHO-akTHBHBIe BemiectBa  (IIAB);
BCIIOMOTATENbHBIE BEIIECTBA: IIENOYHBIE COJM - KapOOHAT W CUJIMKAT HATpHsl, HEUTpallbHbIE
conu - cynbdat u docdar HaTpHs; KAPOOKCUMETHIIIIEILTION03a, TOJTUBHHUITUPPOIUIOH,
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XUMHYECKUe oTOenmBaTen (Tepcosii); XMMUYECKHue oTOenuBarenu (IMEepeKUuch BOJIOPOJIA);
¢busnueckue (ONTHYECKHE) OTOSMUBATENH - (IIyOPECHHUPYIONINE COCTUHEHHUS; aICOPOIHMOHHBIC
Kpacutenu (yabTpaMapuH, WHAWTO, CUHTETHYECKUE OPraHUYeCKHE MUTMEHTHI); OMOJ00aBKH -
(dbepMeHTHI (JIUna3bl, MPOTEa3bl U Jp.); OTIYIIKA; aHTHCTATUKH.

CpenctBa OBITOBOM XUMHUU - XUMHYECKHE CPEACTBA MO YXOIy 3a COOCTBEHHOCTBIO:
OJICXK/IOH, TOMENeHUusIMU, aBToMOOmWIsIMA. K  cpeactBam  OBITOBOM  XUMHUU  OTHOCSIT
Ne3UH(UIMPYIONINE CPEJCTBA, PEME/UICHTH W Tp. cpenctBa. CpencTBa OBITOBONM XHWMUH,
MIPUMEHSIEMBIC JJIs1 BEIBEACHUS TISATEH.

Ilpakmuka

Onpedenenue pH - cpedbl 6 mbLiax u wamnyHsx.

Ilpuecomosnenue mvlia uz c6euKU U CMUPAILHOU COObL.

Buvigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue,

noayuyenue.  Cpasnenue  cgolicmé Mbllad €O  CE8OUCMBAMU

cmupanvhbix nopowkos. Tema 14, Xumus W KOCMETHYECKHE

cpexacTsa

Kocmernueckue morornue cpencra. Kpemsl. [lenomororue cpencra. OnogacKuBaTeH
n xoHjauimonepsl. ['enmn. CocTaB M CBOWCTBA Kak COBPEMEHHBIX, TaK M CTapPUHHBIX CPEJICTB
TUTHEHBI, TPAMOTHBIN BBIOOP CpPEICTB THTHEHBI; ITOJEC3HBIC COBETHI 10 YXOJY 33 KOXKEH,
BOJIOCaMU M TMOJOCThI0 pra. COCTaB W CBOWCTBAa HEKOTOPHIX IMPENApaTOB TUTHCHHUYECKOM,
JIe9eOHOM M JCKOPATHBHOW KOCMETHKH, TPAMOTHOE MX UCIOJB30BaHUE. XUMHUYECKHE TIPOIIECCHI,
JIeKaIe B OCHOBE yXOJia 32 BOJIOCAMH, X 3aBHBKH, YKIAJKH, OKPACKH, MPAaBUIBHBIA yXOJ 32
BOJIOCAMH, TPaMOTHOE WCIIOJIb30BaHUE TMpPENapaToB Uil OKPacKH W YKJIAJIKd BOJIOC,
OpUEHTHPOBAHUE B UX MHOTO0Opa3HH.

J1€3010paHThI H 030HOBBIHN «IITUT) TUIAHETHI.

JlymucThie BelecTBa B mapproMeprn, KOCMETHKH, MOOIIIUX CPEJICTBAX.

Ddupnsie macna. CocTas.

Crnoxwusie 3¢upsl. CocTaB, CTpoeHHE, TIOJTyUEHHUE.

Ilpakxmuka

U3yuenue cocmasa 0ekopamusHol KOCMEMUKU NO IMUKEKAM.

Onpeoenenue pH - cpedbi 6 MblLIaAX U ULAMNYHAX.

Useneyenue a¢pupnvix macen uz pacmumenvnozo mamepuana. Ilepeunas mama, enogoe
macino.

Tonyuenue cnodxicHbIX 2¢hupos U3 opeaHuieckux coeOuHeHul. dmuimemanam (3anax
poma). Hzooymunsmanam (Qppykmoswiil 3anax).

Tema 15. Xumus u manera 3emiis

XuMuyeckue 3JeMeHThl B Ouocdepe. buorenneie u BTOpPOCTENEHHbIE XUMHYECKHE
3JIeMeHThl. Makpo W MHUKpOd3JeMeHThl. [IpuuMHbl M TpHU3HAKKM HENOCTaTka B OpraHu3Me
YeloBeKa HEKOTOPBIX AJIEMEHTOB. buoreoxumuueckue MUKIbL. [{UKIIBI ra3000pa3HbIX BELIECTB.
Ocanounsle nukibl. KpyroBopor azora B Omocdepe. Cunepanus. Kpyrosopor yriepoaa B
ouoctepe. Kpyrosopor kucimopona B Ouocdepe. Ilpaktuueckas pabora «KadecTBeHHoe
OTpeJieNiecHue HEKOTOPBIX TSKEIBIX METAUIOB B BoJe». ATMocdepa Kak CBETODUIBTP.
3acopeHHOCTh atMocdepshl. [IpuunHbBl N3MEHEHUs APKOCTH, [[BETa aTMOC(EPHI, TPO3PAYHOCTH U
BUIUMOCTH aTtMocdepbl. Jkojoruueckue mpobiemsl B armocdepsl. [lapaukoBbiit 3¢ ¢exT.
[TapaukoBbie Ta3bl. BTopocTeneHHble KOMIOHEHTHI aTtMocdepbl (YIJIEKHCIbI ra3, MeTaH,
OKCHJBI a30Ta, TpomocdepHblii 030H, xjopdTopyriaepoas!). [lociencTBus NapHUKOBOTO
s dekra. O30HOBBIA MIMT U 030HOBas Abipa. L{uka o3oHa. [IpUYMHBI UCTOHYEHHS O30HOBOTO
mmTa. BemectBa — 3arpssautenu Tponocdepbl. OKcuasl cepbl U xjopa. KucnoTHble TOXKIu.
XumusMm nporeccoB. DoTtoxumuueckuii cMor. Ponb OKCHAOB a30Ta, 030HA, YrapHOro rasa,
YIIEBOJIOPOOB U allbJIETUIOB B 00pa30BaHUU (DOTOXMMHYECKOTO CMOTa.

Ilpakmuka

H3yuenue kucnomuocmu 0caokos

HUccneoosanue 6030yxa na codepicarue meepovix npumecell (6U3yaibHO U npu noOMouju
Mmukpockona). /lecpuyum npecnoii 600vl Ha nianeme. 3azpszHeHue 600vl. Konyenmpuposanue
MOKCUKAHMO8 No buoocuyeckum yenoukam. Ilpedenvno oonycmumoie KOHYeHmMpayuu eujecms
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6 6o0e. O630p 3nauenuil I/[K no naubonee onacnvim sewyecmeam. Cmounvie 600vl. Ilepsuunas,
8MOpUYHAs U MpemuyHas o6pabomka CmouHblX B00. Xumuyeckue cnocoowvl yoanieHus
3aepazHeHull  (copoyus, — HeUmMpanuzayus,  Koa2yiayus, — CMEepuIu3ayus,  IKCMpaKyus,
anekmpoxumudeckue cnocodwor). Cunmemuueckue nOBEPXHOCMHO-AKMUBHbIE GEUeCMBA KAK
3aepaznumenu 2uopocgepul. lcmounuku OUOKCUHOB020 3a2pA3HEHUs. BOObI.

Onpeodenenue codepiicanus UOHO8 8000poda 8 ode. pH- gaxmop 600vl (uccredosanus
npobd 8006l ¢ NOMOUWBIO OYMANCHBIX UHOUKATNOPOS).

«Onpedenenue ammuaka U UOHO8 AMMOHUSA 6 600ey. JKonocuueckue npooiembl
aumocgepol.  I[lecmuyuovl.  Hncekmuyuovl,  eepbuyudvi,  pyneuyuovl,  poOeHMuUyUobl,
Hemamoyuovl, akapuyuosl. Komnaexcuas cucmema 3awumel pacmeHnui. Humpamovr u
Humpumal. VX 61usHue Ha opeanu3m Yenosexd.

«Onpedenenue OMHOCUMENbHO2O KOIUYECTN8A HUMPAMO8 8 NOY6ex.

«Onpedenenue msadxicenvix Memailo8 8 nouge (UOH08 Meldu O08YXBALEHMHOU, CEUHYA)N.
OKonoeuveckutl  MOHUMOpUHe. 3adauu  9KOI02UYECKO20 MOHUmMopuned. Xumuueckue u
ouonocuueckue memoovl ananuza. buounouxayus. Dumounouxayus. Xumuueckue memoobvl
KOHMPOJIAL.

«Oyenka 3azps3HeHUss 6030yXa NO COCMOSHUIO X80U COCHbLY. Memoowbl Monumopumed
8030YULHOU CPeObL.

«Oyenka 3aepsaznenus 6030yXa N0 COCMOSHUIO X80U COCHbLY.

«Onpedenenue vucmomsi 6030yXa NO TUUAUHUKAM Y.

«CHez  UHOUKAMOP YUCTNOMbL 8030YXAN.

«Onpedenenue 3anvlieHHOCMU 8030YXAY.

«Oyenka yucmomvl ammocgheproeo 6o30yxa NO  GelUdUHE ABMOMPAHCNOPMHOU
Haepyskuy. Memoovl MOHUMOPUHea 8030YUWHOU CPEObI.

«Pacmenuss  unouxamopwr n100opoous nousy.

«Pacmenus - uHOUKamMopwvl KUCIOMHOCIU NOYBY.

«Pacmenusi-unouxamopvl 600HO20 percuma nousy.

«Opeanonenmuyeckue noxazamenu 00bL.

«Kecmxkocmv  600v1y. Memoovl mMoHumopunea 600HOU cpedbl. «Hccnedosarnue
8000NPOBOOHOU B0OLY.

Tema 16. HaydHo- uccienoBarenbckas MpoeKTHas AESITEIbHOCTh

Teopus. I[lonstue mpoekra. THUIBI TPOSKTOB, OCHOBHBIE 3Talbl BBIOJHEHHS IMPOCKTA.
Kputepuu orieHUBaHMS BBIMOJHEHUST M 3alIUTHI TPOCKTOB. Co3/IaHKE MPOESKTa OCYIIECTBIISACTCS
0 CJIETYIOIINM dTaraM:

- Onpeznenenue NpooOIEMBbI;

- AxTyanuzanus Tem;

- BriOop 0ObeKTa H3YUCHUS;

- TlocraHoBKa 11e1U ¥ 3a1a4;

- Tlonbop matepuarna;

- BbIOOp METO/IOB HCCIIEIOBAHUS;

- TlpoBeneHue SKCIEPUMEHTATBHOMN pabOTHI;

- Odopmienue paboThl;

- 3ammra npoeKTa, NpeACcTaBIeHuEe Pe3yabTaToB.

Ilpakmuka

BbinonHeHne NPOEKTOB C UCMOJIb30BAaHUEM KOMIBIOTEPHBIX ~ TEXHOJIOTHUH.

3amuTa IpoeKTOB.

2.3. ®opMBbI KOHTPOJISI M ATTECTAIIMHN 00yYAIOINUXCS

Jlist oTcnexuBaHus pe3ylIbTaTUBHOCTH 00pa30BaTeNIbHOTO Mpoliecca Mo MporpamMmme
«XUMUS B )KU3HU YEIOBEKA» UCIOJb3YIOTCS CIEIYIOIINEe BUABI KOHTPOJIS:

- Hpe,[[BapI/ITCJ'ILHHﬁ KOHTPOJIb (HpOBCpKa 3HaHUH yJaluxcst Ha Ha4aJIbHOM 3Taric
OCBOCHHUA HpOFpaMMBI) - BXOJHOC TCCTUPOBAHUC,

- TeKYH_[Hﬁ KOHTPOJIb (B TCYCHUC BCCI'O CPOKaA peain3aliuu HpOFpaMMBI);
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- WUTOTOBBII KOHTPOJIb (3aKII0UYUTEIbHAS IPOBEPKA 3HAHUM, YMEHUH, HABBIKOB 110
uroraM peanuzanuu IIporpammer).

®opmMbI aTTECTALUHA

- caMocTosATeIbHas paboTa;

- TECTUPOBAHHUE;

- TBOPYECKUE OTYETHI;

- y4acTHE B TBOPYECKHUX KOHKYpCaxX U IMPEIMETHOU OJIMMIIUAJIE 110 XUMUU;

- Ipe3eHTalus U 3allATa IIPOEKTa.

Texkymuii KOHTPOJIb:

dopmamMu KOHTPOJISL YCBOEHMsI yueOHOro MaTtepuana IIporpammsl SBIISIOTCS OTYETHI 110
MIPaKTUYECKUM paboTam, TBOpUECKHE pabOThl, BBICTYIUIEHUS Ha CEMHMHApaxX, CO3JaHHE
npe3ceHTalu o TeéM<E U T. O. O6yqa}onmec;1 BBIITOJIHAIOT 3aaHHUA B MHAMBUAYAJIbHOM TCMIIC,
COTpyOHMYAs C IIENAroroM. BBINONHEHHE NPOEKTOB CO3MA€T CHUTYalMIO, I103BOJIAIOLIYIO
peain30BaTh TBOPUECKHUE CUIIbI, OOECHEUNTh BHIPAOOTKY JIMYHOCTHOTO 3HaHUS, COOCTBEHHOIO
MHEHHS, CBOETO CTHJIA JIEATEILHOCTH. BKItoueHrne 0O0yJaroniuxcsi B PEalbHYI0 TBOPYECKYIO
ACATCIIBHOCTD, IPHUBJICKAIOUIYIO HOBHM3HOM M HEOOBIYHOCTBIO SIBIISIETCS CTUMYJIOM DPa3BUTHA
M03HaBaTeIbHOTO HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTHU BBISBIISATH MPOOIEMBI U
pa3penaTs BOZHUKAOIINE TPOTUBOPEYUSL.

ITo oxoHUaHUHN Ka}KJIOfI TEMBI IMMPOBOAUTCA MTOTOBOC 3aHATHUC B BHAC TEMATHUYCCKOI'O
TECTUPOBAHUA.

Hrorosas arrecTanud nNpecayCMaTpuBacT BBIITOJIHECHUC MHANBUAYAJIBHOT'O IIPOCKTA.

3.0pranu3anMoHHO-NeJaroruyeckue ycaosus peaausanuu Ilporpammel.

1.1. YuedHo-mMeToauueckoe odecneyenue [Iporpammsi

Mertoauka oOydeHHs MO TporpaMme «XWUMHUS B OBITY» COCTOMUT W3 COUYETAHUS
JCKIMOHHOTO  M3JIOKEHUS  TEOPETHYECKOro  MaTepuaja €  HarjsiIHBIM  [OKa30M
WITIOCTPUPYIOIIETO MaTepuasia W TMPHUEMOB pEIIeHMs TNpakTH4ecKux 3amad. OOywaromuecs
3aKpEeIUIAIOT MOJyYeHHbIE 3HAHUS MyTEM CaMOCTOSTEIBHOTO BBIMOJHEHUS IPAKTHUECKUX padoT.
JInst pa3BUTHSA TBOPYECKOTO XMMHUYECKOTO MBIIIJICHNS! M HABBIKOB aHAIUTHYECKOH JIESITeITbHOCTH
Henaror MpoBOJUT CEMHHAPHI, 3aHATHUS IO MPE3CHTAIMH TBOPYECKUX U NMPAKTUYECKUX padoT,
MO3TOBBIE IITYPMBI, HHTEIJICKTYaIbHBIC HTPBL.

1.2. MarepuaibHo-Texun4yeckoe odecneyenue IlporpamMmmepl
OpranuzalvoHHbIE YCIOBUS, MO3BOJISIIOIINE PEaTU30BaTh COJIEPKaHUE JIOTIOTHUTEIbHON
00pa3oBaTeNIbHOM MporpaMmbl «XUMHUS B OBITY» MPEIIOJIAraloT HaTMIKe:

- TIOMEIICHHS, YKOMIUICKTOBAHHOTO CTaHIAApTHHIM y4eOHBIM 00OpYIOBAaHHEM U MEOCIIbIO
(mocka, mapThl, CTYJIbs, MIKa(dbI, MEKTPOOOECIIeYeHUE, BHITSHKHOM 1IKad, paKOBHHA C XOJIOJHOM
BOJIOIIPOBOTHOM BOJIOH).

- HEOOXOUMBIX ISl SKCIIEPUMEHTOB 000PYAOBAHUS U PEAKTHBOB.

- MYJIBTUMEIMIHOrO 000pynoBaHUs (KOMIbIOTEP, HOYTOYK, HPOEKTOp, (HIdII- KapThl,
9KpaH, CPEe/ICTBA TEJIEKOMMYHUKAIIUY (JOKaJIbHbIE IIKOJBHBIE CETH, BHIXO/l B HHTEPHET).
JunakTruueckoe odecreyeHue IpeanoiaraeT Haluuue TeKCTOB Pa3HOYPOBHEBBIX 3a/1aHUI,
TEMAaTU4YECKUX TECTOB I10 KaXKIOMY pa3/iely TEMbl, NHCTPYKLUH JJIs1 BBIIIOJHEHUS IPAKTUYECKUX
pabot, Tabmunpl xumudeckux siemeHToB J[.M. MenneneeBa, TaOmuibl pacTBOPUMOCTH
OCHOBaHMH, KUCIOT, COJICH.
1.3. KaapoBoe odecnieuenne ITporpammsi.

Ilegaror, peammsyromuii IIporpaMmy [OJDKEH UMETh BBICIIEE WJIH CpENHEE
npogeccuoHanbHOE  00pa3oBaHME B COOTBETCTBYIOUIEM  HAmpaBlIeHUH U JAOOpaHT,
o0ecreunBaroIuil €e MPaKTUYECKYIO YacTb.
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