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1. IlosicHUTe/IbHASA 3aIIHCKA
Hanpasnennocts IIporpaMMmel ecTeCTBEHHOHAYYHAs
VYposeHb ocsoeHust [Iporpammbl — 6a30BbIi
1.1. AxkTyanabHOCTH H 0COG€HHOCTH MPOrPAMMBI

Cucrtema ofuiero oOpazoBaHusi He Bceraa MoskeT obecrneuuTb OOyHaIOLIMXCS TaKHUM
ypoBHeM 00pa3oBaHMs, KOTOpPbIH OyaeT AOCTaTO4MEeH Ui peajn3aliM HX CrnocoOHOCTeH B
BbIOpaHHOl cepe nestenbHocTH. [Iporpamma BHEYpOUHOIl AeATeNbHOCTH «XUMHS B ObITY»
(manee — [1porpamma) HampaBieHa Ha pa3BUTHE W (OPMHUpPOBAHHE Y O0YHAKOIIUXCA LEIOCTHOTO
npesicTaBleHnsl 00 OKPY’KAaIOUIHX BEIeCTBAX HA OCHOBE IMONYYEHHBIX XHMMHUYECKHX 3HaHHi. B
xone peanusauuu [Iporpammer, oOyuaromuecs COBEPLIEHCTBYIOT CBOM YMEHUSI M HAaBBIKM B
pelIeHUH NPAKTUYECKUX 3a7a4, YTO CIOCOOCTBYET Pa3BUTHIO Y HHUX JIOTMYECKOrO, HHIKEHEePHO-
TEXHUYECKOrO M HKOJIOTMYECKOro MbllIeHus, Ha npumMepe XUMHHM, ydalluudecs MOJy4YaroT
NpeACTaBIeHUs O  MeToJaxX  [IO3HaHMsA, XapaKTepPHbIX Uil  €CTeCTBEHHBIX  HayK
(3KCrepHMEHTalIbHOM U TEOPETHUECKOM)

[Ipenycmorpennass Ilporpammoii peanu3zaumsi MeEXIPEAMETHBIX CBs3€i MO3BOJIUT
00y4aroIMUMCsl OCYLIECTBUTh MHTErPALIMI0 HMEIOIIMXCA MPEACTABIEHHIH B LENOCTHYIO KapTHHY
MHpa, a MPAaKTU4YEeCKHe 3aHATHA M TNPOEKTHAsl JEATENbHOCTb COBEPLIEHCTBOBATH YMEHHUS U
HAaBBIKM, HEOOXOOWMBbIE IJIs1 TPOBENEHUs] MCCJIEIOBAHUS, COMOCTaBIeHHS (DAaKTOB, aHAIH3A
NOJTyUeHHBIX Pe3yJIbTaTOB, PA0OTEI C MPUOOPAMH U PEaKTHBAMIL

BnaneHne 3HAHHAMH O XHMHYCECKHX BeLIECTBaAX MOFYT 06eCl_[e'-II/l'Tb FpaMOTHOC
OTHOLLUEHHE K MPUPOJE U K COOCTBEHHOMY 310pOBbI0 Oe3 Hanecenus yuiepba. [Tosromy 3HaHue
BO3MOJKHBIX TIOCJIEICTBUII BO3IEHCTBHS pa3IUYHOrO poAa XHUMHYECKHX COeIMHEeHHH Ha
OpraHu3M uejoBeKa CTAHOBHUTCS HEOOXOIHMMBIM HE TOJBbKO IJisi Bpaueil, HO M IS KaXJ0ro
yeJIoBeKa.

3HaHMsA, TMOJy4aeMble B LIKOJE MO XWUMHMH, BO3MOXKHO M HEOOXOAMMO TIPaMOTHO
NMPUMEHATb M B TMOBCEAHEBHOH ku3HU. Ilo3HaBas oOCHOBOMOmArarollHe 3aKOHBI XHUMHH,
o0y4aroIMecs: 3HAKOMATCS C COCTAaBOM M CBOICTBAMH pa3MYHBIX XMMHUYECKHX BEINECTB, Kak
eCTeCTBEHHBIM 00pa3oM IPHUCYTCTBYIOLIHE B 4eJIOBEYECKOM OpraHu3Me, TaKk W IIpH
He3aBHCHMOM BHeIlHeM Bo3JeHcTBHH. 1IIKONbHUKH Y3HAIOT, KAaK HMEHHO 3TH BELIeCTBA BIIHSIOT
Ha TPOLECCHl JKU3HEAESITeIbHOCTH OPraHM3Ma M Ha CaMy JKM3Hb YeJIOBEKAa - 4TO IOJIE3HO U B
KAKUX KOJIMYECTBAX, & 4TO MOJKET OKa3bIBATh OTPHLIATENILHOE BIMSHHE.

ITporpamma «Xumus B ObITy» 3HAKOMHUT OOYHArOIHXCS C KOMIUIEKCHBIMU MpobdiieMaMu
M 3a7a4aMy, TpeOyOLMMH CHHTe3a 3HaHHUil no psay npenmeros ((pusuka, OHoIOrHs, HKOIOTHs,
reorpadus, ucTopus).

DKONOTMYECKHE 3a7auM. aHaJIM3 W3MEHEHHMH B OKpYyKaKLIed cpene M OpraHu3aLus
CBOETO BIHMSIHUS HA CUTYAIHI0, popMupoBaHHe OepeskHOro OTHOIIEHUS K IPHPOE.

dusndeckne 3anavu; M3yueHHe (PU3NYECKHUX CBOICTB BeIecTB, (U3NYECKHE METOIbI
aHaJIn3a BelecTBa.

Hcropuueckue 3a1a4u: UCTOPUYECKHE CBeIeHUs O BIMSHUN XUMHH HA KU3Hb YeJIOBeKa.

Buonornueckne 3anaun: M3yueHHe XMMHYECKOrO COCTaBa O0BEKTOB JKHBOIT NPUPOBLI,

HUndopmaruka - mnouck wuHpopmammn B MHHrepHere, cosmanume u odopmieHHe
npe3eHTaluii, padoTa B TEKCTOBBIX M TAOJIMYHBIX PeJaKTopax.

Conepxanue IIporpammbl 3HAKOMHUT OOYYalOLIMXCSl C XapaKTePUCTHKOH BEILECTB,
OKPY KalOLIUX HAC B ObITY: BOA, MOBAPEHHAs! COMb, MUILIEBAs CO/A, C BEIECTBAMH, U3 KOTOPBIX
cAenaHbl MOCyaa, CMMYKH, KapaHnaiiM, Oymara, CTpOMTENbHblE MaTepHallbl, aBTOMOOHWIIbHAs
TEXHHKA, JIeKapcTBa U T. IL

Taxkue Tembr kak: «Boma», «lloBapennass comb», «Crnmukm», «bymara» maroT
BO3MOJKHOCTb aKTyalM3aLWH 3KOJIOrHYecKuX 3HaHuil oOyuaroimmxcs. IlpakTuueckue 3aHATHS
crocoOCTBY0T (POPMHMPOBAHMIO CIIELIMANBLHBIX YMEHHUI M HaBbIKOB paloThbl C BeLIeCTBAMH H
obopynoBaHHEM.

IIpoexTHble padoThl, TeMaTHKa KOTOPBIX mpuBonutrcss B [lporpamMme, mNO3BOJAT
chopMUpoBaTh y 00yHAOINXCS YMEHHE CAMOCTOSITEIbHO NPUOOpeTaTh U NPUMEHSITh 3HAHMS, a
TaK’Ke Pa3BUBAIOT HX TBOPYECKUE CIIOCOOHOCTH.
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AxrtyaneHocTb IIporpammbl 00yciioBjieHa TeM, 4TO B y4eOHOM ILIaHE MO MpPeAMETY
«XuUMHS» OTBeIEHO Bcero 2 yaca B Hemenro B 8 1 9 knaccax ¥ |1 yac B 10 1 11 kmaccax, 4To maer
BO3MOKHOCTb C(HOPMHPOBATh Y 00Y4arOIMXCs TONLKO 0a30Bble 3HaHMA MO npeaMeTy. B Toke
Bpemsi BO3pacT 15-17 mer sBHsieTcsl BaKHBIM sl TPO(ECCHOHAIBHOIO CaMOOIIpeIeIeHHs
obygaronmmxcs. Bo3MOXKHO, UTO NPOCHYBIIWICS MHTEPEC K XMMHH MOJKET BIIMATH Ha BBIOOP
Oy ayueii npodeccun.

1.2. lleparornyeckas neaecoodpasnocts Iporpammer

INlenaroruueckas uenecoodpasHocts IIporpaMmel 3aKiOYaeTCsl B TOM, YTO B MpPOLIECCE
o0yueHHsI CO31at0TCsl yCIIOBHS K (POPMHUPOBAHUIO ¥ 00y UarOIIUXCS
LEeJOCTHOH KapTHHBI MHUPA, BOCHUTAHHIO JIIOJEH TBOPYECKMX M KOHCTPYKTHBHO MBICIISIIINX,
FOTOBBIX K PEIIEHHWK) HECTaHIAPTHBIX >KU3HEHHbIX 3a1a4. Ha 3amatuax no IIporpamme
dbopmupyroTcst yMeHusa OesomacHoro oOpamieHMs C  BEINeCTBAMH, HCIONB3YEMBIMH B
TOBCETHEBHON O KM3HM, 3aKJIA/JbIBAlOTCS HOPMBI 370pOBOrC o00pas3a >KH3HHU. 3HAKOMCTBO
o0y4aloUMxcss ¢ XHMHYECKHMH BeIIeCTBAMH, M3 KOTOPBIX COCTOHT OKpPYJKAIOIIMI Mup,
MO3BOJISIET PACKPBITh Ba)KHEHINHE B3aHMOCBS3H HYEJIOBEKAa M Pa3MYHBIX BEIIECTB B CPele ero
oOuTaHMs.

1.3. Otanunrensubie ocodennoctTu llporpammei.

IIporpaMma MMeeT NPUKIAAHYIO HANPABIEHHOCTb W CIYKMT S yAOBJIETBOPEHHS
MHAMBUAYAJILHOIO HHTEpeca OOydaroluXCsl K M3yUeHHIO M NMPUMEHEHHIO 3HAHWUH MO XMMHHU B
noBcenHeBHOH ku3Hu. B IIporpamme craButcst 3amada  HeoOXOAMMOCTH ODeCHeuHThb
XMMHUYECKYI) TI'PAMOTHOCTb B HANpPABJIEHHU COXPAHEHHS 3[10POBbs, KaK 3ajI0ra YCMELIHOCTH
4eJIOBeKa B JKU3HH, JACTCS MOHATHE O JIGKAPCTBEHHBIX BEIIECTBAX M MEXAHHU3MAxX MX NEHCTBHS
Ha opraHm3Mm duenoseka. Comepykanue IIporpammbl ompenensieTcss ¢ y4eTOM BO3PACTHBIX
ocobenHocTeil 00yyarommxcss ¥ UX MHTEPeCOB B O0JIACTH MO3HAHUS MHpPA, K camomy ceOe,
JKU3HH B LEJIOM, a4 TaKXKE€ C YUETOM ICHUXONOro-rnegaroriyeCckux SaKOHOMepHOCTeﬁ 06yquml H
(hopMHpOBaHHS €CTECTBEHHOHAYYHBIX 3HAHUI M BHUIOB MO3HABATENbHOH AesitenbHOCTH. Ocoboe
BHUMaHHe yaensieTcs (OpMHUPOBAHHIO HKOJIOTHYECKUX 3HAHUH 00yYarOmINXCs.

1.4. Heas u 3apaun [porpammbi

Hean: Gopmuporanmne y odyuarommxcs riayO0OKOro M yCTOWYHMBOrO MHTEPECa K MHpPY
BEILECTB H XUMHUYECKUX MpeBpalleHni, npuodpeTeHne HeoOXOAUMBIX MPAKTHYECKUX YMEHHIH U
HaBBIKOB IPOBCACHUSA SKCIIEPHMEHTOB.

3apnaun:

Oobyuarwmmue:

- paclmpeHue Kpyro3opa o0y4arouixcs;

= IIOBBIIICHHUE HX HHTepeca K XHMHH H paBB[/ITI/Ie BHyTpeHHeI‘;I MOTHBaALlUH y"IeHHH
depe3 (HOpMHpOBaHKE TPEICTABICHHI O COCTaBe M CBOHCTBAX XUMHYECKHX BELIECTB H
MAaTePUANIOB, OKPYKAIOLIUX YEJIOBEKA B MTOBCEAHEBHON XKH3HH U MEIULINHE,

- pacuwmpeHue H yriyOieHne 3HaHUH 00y4alOMMXcs O POTH XMMHUYECKUX 3JIEMEHTOB
M WX COEIMHEHMH B JKH3HEAEATE]ILHOCTH OpPraHu3Ma, O BAKHEHIIMX XUMHYECKHX
NpeBpalleHusX, JIeXKAUMX B OCHOBE MeTadoiu3Ma, O NPUMEHEHUH B MEIHIMHE HEKOTOPbIX
HEOPTaHHYECKHX M OPraHWYeCKHX BEIECTB;

- pacwupeHde W yriayOneHue 3HaHMM OOYHAKOLIMXCS MO  OBJIAJEHHID OCHOBAMH
METOJOB TMO3HAHWS, XAPAKTePHbIX Ui  eCTeCTBEHHbIX Hayk (HaOJjroneHue, CpaBHEHHE,
IKCIIEPUMEHT, U3MEPEHUE);

- TOATOTOBKA OOYYAIOIIMXCs, OPHEHTHPOBAHHBIX HAa XHUMHUYECKHH mnpoduib
00y4eHus1, K yCBOGHHIO MaTepHalia MOBBILIEHHOIO YPOBHS CIIOKHOCTH 110 XMMHH.

PaseuBarommue:

- (QopmupoBaHHe CHeLHaNbHBIX YMEHMH W HaBLIKOB padOTBl € XHUMHYECKUMH
BeLeCTBAMH H MaTepHalaMHu B ObITY M UCIIONb30BAHHS MOy YEHHbIX 3HAHUI Ha MPAKTHKE,

- pasBUTHE TBOPYECKHX CIOCOOHOCTEHl W YMEHHH Yy4aIluXcs CaMOCTOSITEIBbHO
npnoﬁpeTaTb H ﬂpHMeHHTb 3HAHHSA Ha HpaKTHKe.

BocnurareabHble:
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- BOCIHTAHHE 3KOJIOTMYEeCKON rpaMOTHOCTH M XMMHYECKOI KyJIbTYphI IIpU oOpalieHun
C BELECTBAMH,
- BOCIHTAHHE 3MOLIMOHAIBHO- LIEHHOCTHOI'O OTHOLIEHHS K OKPY KAKIIeMy MUPY;
- OpHEHTAIs Ha BHIOOP XUMHKO-OHOIOTHYECKOTO MPOGHIIA.
1.5. Appecar Ilporpammsl
[Iporpamma aktyanbha mist oOyqarommxes 9, 10, 11 knaccos (15-17 ner). Ha obyuenue
no [IporpamMme nmpuHMMArOTCS BCe JKENAKOLIME, MMEKIIHe 0a30Bble 3HAHHUS MO XMMHH H HE
HMEHOIIHE TPOTUBONOKA3aHUH MO 3J0POBbIO.
1.6. @®opMbI H PERHM 3aHATHH.
DopMBbI OPraHU3ALHH Y4e0HOI 0 3AHATHS:
- JIeKLHOHHO-CEeMHHAPCKOE 3aHATHE,
- TPaKTHYECKOE 3aHATHE,
- Oecena;
- KOH(epeHLHs,
- wurpa.
DopMbl OPraHU3ALHHE 00PA30BATEIBHOIO NPOLECCA - MPYINOBAsl, HHAHBUY AIbHAS.
Conepxxanne Ilporpammer mpeamonaraer pa3sHOOOpasHbIE BHIBI  AEATENBHOCTH
obyyaronmxcs: Oecenbl, TUCKYCCHH, TIPAKTHYECKHE 1 1a00opaTopHBIe paboThI, CAMOCTOSITEIIbHBIC
HpOCKTHble paﬁOTbI C HCIIOJIL30BAHHEM paszqulx HCTOYHHUKOB HH(l)OpMaL[HH.
I'pynnosan (Gecena 3BpuUCTHUECKAs], 3aLUUTA IPOEKTOB, Ja0OPAaTOPHOE 3aHATHE, JIEKLIMSI,
OJIUMIIHAJA, OTKPBITOE 3aHATHE, MPAKTHYECKOE 3aHATHE, MPE3eHTALHS, CEMHHAP).
Huousudyanrsnasa (Hadmonenue, oTpadOTKa HABBIKOB PELIEHUs MPAKTUYECKUX 33/1a4).
JlexunoHnHO-ceMuHapckas Gopma npoBeneHus! yueOHBIX 3aHATHH MO3BOINSIET PACIIHPHUTD
U yrayOWTh 3HAHMS O XWMHUYECKHX BEIIECTBAX, NMPHMEHSIEMBIX B OBITY, CTPOHMTEJBCTBE,
menuuHe H T.A. CeMuHapbl CHOCOOCTBYKOT TMOBBILIEHHK) YPOBHS CaMOCTOSTEIbHOCTH
0o0y4arIMXCsi B YCBOGHMH Marepuaia W MpH padoTe ¢ AOMOJHMTEIbHBIMM HCTOYHHKAMU
uHpopmauuu. [TpakTHdyeckue 3aHATHs CIIOCOOCTBYIOT (POPMHUPOBAHUIO CIIELIMANIBHBIX YMEHHUH 1
HaBBIKOB padOThI C XUMHUYECKHMU BelnecTsaMu 1 obopynosanueM. CosnaHue poekTHbIX padboT
No OTAeNbHbIM Temam [IporpaMmbl  MO3BOJIIKOT  Pa3BUTb TBOPHECKHE CIIOCOOHOCTH,
copmMHUpOBaTh Yy 00YHAIOLIMXCS YMEHUsSI CAMOCTOSTEIbHO MPUOOPeTaTh 3HAHMUS,
WUnTerpauus: nporpamma yrayonser 3HaHMs 1o OWOJOTMM, XWUMHH, 3KOJOTHH,
MEIUILIHBI, ICHXONOTHH. FITOroM yCBOEHHS MPOrpaMMBI SIBJISIETCS 3alIIUTa MTPOEKTa.
Pe:xxum 3anaTuii: 2 pasa B HeleqIro 110 2 vaca.
1.7. Cpok peamu3zauuu IIporpammel.
Cpox peanuzauuu nporpammel - 1 roa. OOmee KoJAHYECTBO Y4YeOHBIX HACOB,
3aNJIAHMPOBAHHBIX HA Bechb MepHoa o0yueHus: 68 Jacos.
1.8.Ilnanupyembie  pe3yabrarsel  ocsoeHusi Ilporpammbi.  Ofpa3oBartelibHble
pe3yabTaThI:
IMocne 3aBepruenust oOyuenus: no [Iporpamme obyuarouecs OyayT 3HATH:

- cocTaB, CBOMCTBa, 00JacTH NMpuUMeHeHHs HauOoliee PacnpOCTPAHEHHBIX BEINECTB W
MaTepuaioB ¥ YMeTb MNPUMEHATh WX [0 Ha3HAYeHHIO, coOnonas mnpaBuia 0Oe30macHOro
oOpalleHus ¢ HUMH,

- pOJIb XMMHYECKHX 3JIEMEHTOB H UX COEMHEHHI B )KM3HEESITeIbHOCTH OPraHu3Ma;

- BaXKHEHIINE XMMUYECKHE MPEeBpPALLeHNs, JIeXkallue B OCHOBe MeTabonn3ma;

- HEeKOTOpbIe HEOPraHHYeCKHe U OPraHHYeCcKHe BeLeCTBa, IPUMEHsIeMbIe B MEIHLIHHE.

IMocne 3aBepiuennst o0yuenusi no [Iporpamme obyuarouuecs OyayT yMeTsb:

- COCTaBJIATH CXEMbl OCHOBHBLIX KPYyTrOBOPOTOB OMOI€HHBIX JJEMEHTOB B IPHPOJE,
00OCHOBBIBATL POJIb KaXKAOTO B COXPAHEHHH MPHPOJHOIO PABHOBECHS, AHAJIH3HPOBATH
MPHYHHBI U TIOCJIEICTBHS €10 HAPY LIEHHS,

- MPOBOOUTH XUMHYECKHH HKCIEPHUMEHT MO O0HAPYIKEHHIO KATHOHOB M aHHOHOB B
pacTBopax;
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-coOMOIaTL

npaBuIa

Oe3omacHoCTH — MpU

BEIIECTBAMU M CPEACTBAMH OBITOBOI XHMHH,
-COCTaBJIATh OTYET O MPOJAETAHHOM 3KCIEPHUMEHTE;
-[IPUMEHSTh BELIECTBa 10 HA3HAYEHHIO,
-peluaTh 3a1a4d Pa3IHYHON CTENEHH CIOKHOCTH: KaK THIIOBbIE, TAK U KOMILIEKCHBIE,

-pa3BUBAaTh COOCTBEHHYIO MHULMATHBY U MO3HABATENIbHYIO AKTUBHOCTD MPHU PeLIEHHH
Pa3THYHBIX BOIIPOCOB U MPOOIEM B XUMHH.

Jdns  MOHMTOpPHHIa
ITporpamme «XuMust B ObITY» HCNOJb3YOTCS CIIEAYIOLIHE BUABI KOHTPOJIS!

pe3yJIbTaTHBHOCTH

oOparueHun

oOpazoBaTesbHOro

JCKApPpCTBECHHBIMH

nponecca 1o

* NPEABAPUTENbHBIN KOHTPOIIb (ITPOBEPKA 3HAHUIT YHAIMXCA HA HAYAIbHOM JTane
ocBoeHwus1 [IporpaMMbl) — BXOJHOE TECTUPOBAHHE,
* TEKYILIMH KOHTPOIb (B TeYEHHE BCEro cpoka peanuzaimu [Iporpammsr);

* UTOTOBBIH KOHTPOJb (3aKIIOUUTENbHASA TTPOBEPKAa 3HAHUH, YMEHHH, HABBIKOB TI0
utoram peanusauuu IlporpamMmer).

2. Copepxanue Ilporpammbi

2.1. Vwuebubiii (TemaTu4ecKHii) niau
Ne | HazBanue pasaena KoauuecTBo uacon dopma arrecTaunu/
Bceero | Teopus NPAKTHKA KOHTPOJISA
Broanble 3aHATHA. 6 4 2
1 Hcropus 4 2 2 Bxonnoe
B3aMMOOTHONIEHU TECTUPOBaHHE
4esI0BeKa U IPUPOabl
2 CBoiicTBa BEIECTB 4 2 2 TECTUPOBaHHe/ OTYET
no MPaKTHIYECKOH
pabote
3 Iouemy 51 Kak | 4 2 2 TeCTHpOBaHHe/ OTYeT
MPOTEKAKOT 1o MPaKTHUYECKOMN
XUMHUYECKHE peaKkliiu pabote
4 Bona 4 2 2 TECTHPOBaHHE/ OTYET
o MIPaKTUYECKOMH
pabote
5 Uucteie Bemectsa W | 4 2 2 TECTHpOBaHHE/ OTYET
CMecH B JKHU3HH 1o NpaKTHYECKOil
yesoBeKa pabote
IloBapennas conb H | 4 2 2 TeCTUpPOBaHHe/ OT4YeT
6 caxap no MPaKTUYECKOMH
pabote
7 XHUMus MUIu 4 2 2 TECTUPOBaHHe/ OTYET
no MPaKTHUYECKON
pabote
8 Crnnuku 4 2 2 TECTHPOBaHHE/ OTYET
no MPaKTHIECCKON
pabore
9 bymara 4 2 2 TECTHPOBaHHE/ OTYET
1o MPaKTHYECKOM
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pabore
10 | Xumus |3 2 1 TeCTUpPOBaHHE/ OTYET
CTPOHTENILCTBO no NPAKTHYECKOH
pabore
11 | XuMuA 1 MeauUUHa 3 1 2 TeCTUPOBaHHe/ OTHEeT
no NPaKTUYECKOMH
pabore
12 | XuMuA 1 TpaHcrmopt | 3 2 1 TECTHpOBaHHE/ OTYET
o NpaKTHYECKOil
pabote
13 | XuMuA 4 yucrora B |3 | 2 TeCTHUpPOBaHHe/ OT4YeT
IoMe no NpaKTHYECKOil
pabore
14 | Xumus ul|3 1 2 TeCTHUpPOBaHHe/ OT4eT
KOCMETHYECKHE no MPAKTHYECKOM
CpencTBa pabote
1S | Xumusa u maHera | 4 2 2 TECTHPOBaHHE/ OTYET
3emust o MPaKTHYECKOH
pabore
16 | HayuHo- 7 2 5 3ammTa npoeKTa
Hcclie1oBaTebCcKas
MIPOEKTHAasA
JIESITEIBHOCTb
68 33 35

2.2. Coaep:xkanue Iporpammei

Beegenune

O0wwme npasuna padoTel B XxuMu4deckoil sadoparopuu. TexHuka 0e30macHOCTH npu
pabore B xumuveckoil nadoparopun. Oka3aHue nepBoOi MOMOLIH MPH HECHACTHBIX CITy4asiX.
IIpaBuna paboTel ¢ KHCIOTAMHM, LIETOYaMH, JETYYMMH BelnecTBaMu. HarpeBatenbHbie
npuOOpsl U MpaBuaa padoTel ¢ HUMH. XUMHYEcKas nocyaa ofiiero HasHaueHHs. MbiTbe u
CYILIKAa XUMHYECKOI MOCY AL

Ponb XuUMHMH B JKM3HH 4YelOoBeKa M pa3BUTUH uenoBedecTBa. O030p BakHEHIINX
KJIACCOB COEIMHEHMH, HCIOJIb3YEeMbIX YE€IOBEKOM. XHMHS -TBOPEHHE MPUPOIAbI U PYK
yenoBeKka. XUMHA BOKPYT HaC. XMMHYECKHE BEIIECTBA B TOBCEAHEBHOM KU3HH YEJIOBEKA.

Ilpakmuxka:

IIpuemor oopayenus ¢ nazpesamensnvimMu RPUOOPamMu (CNUPMOBKA, NIUMKA, 600SANAS
Oaus) u xumuyeckoii nOCcyooii 00uge20 HaA3ZHAYE HUSL.

Cocmasnenue madniy, OmMpajxcaryux KiaCCUHURAyU Geuecms, U2OMmosieHue
IMUKEMOK HEOP2AHUYECKUX 6eUjecms, COCMAasienie CRUCKA pPeakmueos, HeCcOEMeCmUMBbIX
ONIsL XPAane Huisl.

Tema 1. HMcropus B3aMOOTHOLIEHUN YeI0BeKa U IIPUPOILI

HcTounuku 3Hepruu (Mcyepnaemble M Heucuepriaemble). « IKOJIOTMUECKHH PHOK3aKy.
HeobxonumocTh OepeskKHOro OTHOIIEHHSI K OKpysKarouieit cpene. YenoBek u nMpupoaa B AaieKOM
MIPOLIJIOM: TIpUCBavBarOLlee XO03saHCcTBO. [lpesHue mroau. BiusHue NPUPOIHBIX YCIOBHM Ha
paccesieHle U 3aHSATHsI APEBHUX JIIOJEH.

OcHoBHbIE 3aHATUS [pPeBHMX JiroAeil. cobuparenscTBo M oxora. Ilpucsausaioiiee
X035HCTBO. JIOKanbHbII XapakTep BIMAHUSA NEATEIbHOCTH JPEBHUX cOOMpaTeneil U OXOTHUKOB
Ha NPUPOLY.

Ilepexon d4enoBexka K MPOM3BONAINEMY XO3iaUCTBY. llpomssomsiinee XO3sHCTBO.
BosHukHOBEHHE 3eMieneausi W CKOTOBOACTBA. Bo3neiicTBue Ha NOpUpPOAYy OPEBHUX
3emienensies U ckoroponos. CruxuiiHoe mnpupoponosib3oBanue. OmycrbiHuBanue. I'ubenb
LIUBUITU3ALIHH.
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Ot konecHuubl 10 camonera. M3MeHeHne xapakrepa NMpUPOIOIONb30BAHUA B MPOLIECCE
pa3BUTHA Y€JOBEYECKOr0 00IIecTBa

Yenosek u npupona B HactosmeM. IIpaMoe 1 KOCBEHHOE BO3NEHCTBHE XO3AHCTBEHHOMH
IesTeNbHOCTH ueloBeka Ha mnpupony. HWerpomykuus. Hewucuepmaemble M HcuepriaeMble
HUCTOYHHKH 3Hepruu. MICTOYHHMKY 3Hepruu (1cueprnaemMble U HeHcuepraeMmble). « IKOIOTHUECKU
prox3ak». HeobxonumocTts

OepeskHOro OTHOIIEHUs K OKpPYJKaroLieid cpene. AJbTEPHATUBHBIE MCTOYHUKH SHEPTHH.
IIpunusHele snexTpocTaHy. JHeprust erpa. ['eorepmanbhas sHeprusi. buosnepreruka.

Ipakmuueckue 3adanus

Mooenupyem eempanoii dsuzame.is.

Cmpoum «po3zy 6empoey ceoeii MecmHoOCH.

IIpespayenue pazuvix 6UO06 snepul Opye 6 opyed.

Hazpesaem no-pasnomy (nepedaua mennoeoil anepauu usnyuenuem,
mMenIonpPOBOOHOCILIO, KOHEEKYUETHH).

Tema 2. CpoiicTBa BeLeCTB.

Xumuyeckue u pusnueckue cpoiictsa sewiects. Yucteie BeluecTsa U cMecu. OCHOBHbIE
NpHeMbl C TBEPAbIMH, JKHAKHMH H Tra3000pa3sHbIMH BemlecTBaMu. JlaGopaTopHbie criocoObl
noJydeHus: HeopraHudeckux BelnecTB. [Ipouecc pacTBopenHust BewiecTB. PacTBopel M HX
NPUTOTOBJIEHHE.

Hpakmuueckue 3adanus

THonyuenue yerexucnozo 2asd, Kucaopooda 6 iadopamopiii.

THonyuenue cynshama meou uz meou , cepedpa uz numpama cepeopa u m.o

Tema 3. [1louemy 1 Kak NPOTEKAT XUMHUYECKHE PEAKLIUH.

MHuoroo0pasue 1 3aKOHOMEPHOCTH IIPOTeKaHusi XUMHUYeckux peakuuii. Knaccudukanus
XUMHUYECKUX peaklMil. 3aKOHOMEPHOCTH MPOTeKaHHUs XUMHMYeCKHX peakuuil. BHeniHue
NPU3HAKM TPOTEKaHHs] XUMHUYECKHMX peakuuil. XuMHUYeckHe ypaBHEHHs. 3aKOH COXpPaHEHUs
Macchbl BelllecTBa. XMMHUYECKHEe PeaKLUU B )KHBBIX OPraHU3Max.

Tpakmuueckue 3a0anus

Cocmasnenue ypasnenuil peaxyiuii Ho yenouxe npespaiyeHil.

Onvimul - «3mest u3  caxaproi nyopery, «Bsaumooeticmeue Mmemanios ¢ COIAHOI
KUCIOMOILy, «3Mest U3 2NOKOHAMA KANbUY

1Iposedenue kavecmeennsix peaxiyiil.

Tema 4. Bona.

Bona B maciitadbe muanerst. Kpyrosopot Boawt. [IpupoaHas Boga u e€ npecHoi BOIbI Ha
nnaHere. [IpecHas Boma W ee 3amachl. JKOJOrHYeCKHe mpoOieMbl 4HCTOH Boabl. Boma B
opranuszMe uenoseka. Boga B menuuune u Qapmaxonorud. AHomManuu GU3HYECKUX CBONCTB.
Pacrteopsiromas criocodHocTh Bozbl. [IpobieMel NUTLEBOI BOADI.

IIpakTHka:

Ananusz 8001 U3 RPUPOOHBIX UCHIOYHUKOS.

Pacmeopsiiougee oeiicmaue 800bi.

Ouucmra 60061

Onpeodenenue scecmrocmu 6006l U ee yempanenue.

Mmnozo nu 60061 6 osowyax u pyxkmax?

Tema 5. HucTble BELIECTBA H CMECH B JKU3HH YE€JIOBEKA

Yuctoie BemecTBa Juctunnuposannas sona, Kucnopon. Cepebpo, Bomopon, Ceunel u
np. Uctunnsie pactBopel. CMecu Mopckas Bona. ['panut. Crane. PacTBop xnopuna Hatpus ans
unbekuuii. Uyryn. Bosnyx. bazanst. Crekno. DMynbcusi «maciao B Boae». Pa3HOBUAHOCTH
cMmeceil, 00JacTH MX HWCMOJNb30BAaHUS B TNOBCEAHEBHON KM3HM uesnoBeka. [ OMOreHHble U
rereporeHHele cMecH. Cmecu B papmakonoruu. [Ipumeps! sKUAKHX, TBEPABIX M ra3000pa3HbIX
cMmeceii. OmHOpPOIHBIE U HEOHOPOIHBIE cMecH B ObITy. CBONCTBaA cMeceil. PazneneHue cMeceii.

BrineneHue BemecTB M3 HEOOHOPOMHON CMecH, 00pa30BaHHONH pPacTBOPHMBIMH U
HEPACTBOPUMBIMH B BOJE BELLUECTBAMH. OrcrauBanue. Brinenenue BelecTs U3 Heo,uHOponHOffi
cmecH, 0o0Opa30oBaHHON HEPACTBOPUMBIMU B BOJE BEIUECTBAMM C Pa3jMYHON IJIOTHOCTHIO. B
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JeJIMTeIbHOW BOpPOHKe. JIMCTHIISILMS, BbINAPUBaHUE, LUEHTPUQYrUpoBaHHe, Xpomarorpadus,
KpUCTALIM3aus 1 BO3roHka. [leperonka unm qucTUIALUS - cnocod pasaeneHus, OCHOBAHHBII
Ha pasjH4MH B TEMIIEPATYPaxX KUIIEHHUS APYT B APYTE€ KOMIIOHEHTOB.

Ilpuem pasneneHuss OJHOPOAHBIX CMeCEeil MyTeM HCHApeHUs JEeTYYHX >KMIKOCTEH C
nocneAyroleil kKoHaeHcauueil ux mnapos. I[Ipumep: nomydeHHe DUCTIUIMPOBAHHON BOJBL
Pewrenue 3a1a4 Ha HAXOXKIAEHHUE MACCOBOH M OOBEMHOM 1OJIH KOMIIOHEHTA CMECH.

Ipakmuka

Hzeomoenenue  npocmeiiwux — hunempos  u3  noopyyneix  cpeocme.  Pazoenenue
HEOOHOPOOHBIX CMECeil.

Quucmra MeOH020 Kynopoca om HepacmeopumblX i pacmeopuMulX HpuMeceil.

Tema 6. IloBapeHHas conb 1 caxap

Ponb moBapeHHOI comu B 0OMeHe BeIeCTB YenoBeKa U »KUBOTHBIX. ConeBoii OanaHc B
opraHusMe d4enoseka. lIpumeHeHme Xnopuaa HaTpus B XO3AHCTBEHHOH AEATENIbHOCTH
uenoseka. Korpa comnb - san. 3noynorpebienue coibto. Mcnonb3oBaHue xjiopuga HaTpHs B
XHUMHYECKOH NpoMbllieHHOCTH. Mcnonb3oBaHue XJopuzaa HaTpus B IHIIE, MeIHLIMHE.
IIpousBoncreo noapeHHOH conu. Caxap u ero cBoiicTBa. IlonesHble W BpeOHBbIE 4YepPThI
caxapa. HeoObriHOE IprMeHeHHe caxapa.

Ilpakmuka.

Ceoiicmea pacmseopos nO8apeHHOIl CO

Lopum nu caxap?

Tpubomomunecyenyus

Tema 7. XuMHsI DHINA

M3 dyero cocTouT mHOIA. XHMHYECKHH COCTAB NPOAYKTOB mHTaHUsA. OCHOBHBIE
KOMIIOHEHTbI ITHIIH: )Kl/lpbl, 6eJ'lKI/l, yFJ'leBO,[lbI, BHTaMHHBI, COJIH. Xumusi HpO,[[yKTOB
PaCTUTCJIBHOIO KW JKHMBOTHOI'O IMPOHCXOMKICHHA. duzmonorns [MHIIEBAPEHHNA. HpO,[[yKTbI
ObICTPOro MPUroOTOBJICHHUS U OCOOEHHOCTH UX Npou3BoAcTBa. IIpoueccel, mpoucxoasdLye MpH
Bapke, TylIeHUU U skapeHuu mumu. Kax cnenatb ey He TONBKO BKYCHOM, HO M IOJIE3HOMH?
JlobGaBkH B MPOIY KTl TUTAHMUS,

XUMHUYECKHE PEeaKUMH BHYTPH HAc. XHMMHYECKHE TPOLECChl, MPOUCXOMALINE TPH
XpaHEeHHH U nepepadoTKe CeMbCKOX03AHCTBEHHOrO Chipbsa. KOHCEpPBAHTHI U AaHTHOKHCIIUTENH, HX
poJib.

Crnoco0bl XUMHYECKOTO aHa/Il3a COCTaBa BEILIECTB B Mpoaykrax nuraHus. Comep:xaHue
BUTAMHMHOB 1 MHHEPAJIbHBIX BELIECTB B MUIIEBBIX MPOAYKTaX.

Hpakmuxka

Onpeoenenue kavecmea meoa. Ilposepka meda na nanyie Kpaxmaid, Med, caxaposoi.

Onpeoenenue sumamunos A, C, I 6 pacmumensrnom macie.

Onpeoenentte HUMPAMOG 6 NPOOYKMAX.

AHauusz npoxaaoumenbHvix HANUMKOS.

Onpeoenente Kogheuna 6 HaANUMKAX

Onpedenenite cOOPHCAHUS HCUPOB 6 CEMEHAX PACTIEHII.

Kauecmeennvie peaxyuu na npucymemeue y2ne60006.

Xumuveckie onsimel ¢ Jcesamensuoll pe3unKoil.

Onpedenenue cooepaicaniist NOGAPEHNOll coalt 6 NPOOYKMAX NUMAanis (Macio, coipsl,
CONEHBIE MBOPOICHBIE U30CUSL).

Tema 8. Cninuku

[Mupodoper. Uctopust uzodperennst cnudex. Crnuuku Ilancens u Yokepa. Criuuku
Copua. Cnuwuku Hpunn. Ileenckue crnuuxu Jlynacrpema. Kpacubiii u Oenwiii  docdop.
OKHMCIUTENBHO - BOCCTAHOBHMTENbHBIE TPOLIECCHI, MPOTEKAKIIHE MPU 3aKHIaHWH  CIHYKH.
OcCHOBHBIE BU/IbI COBPEMEHHBIX criu4ek. [lepeBsiHHbIe(M3rOTOBIEHHbIE U3 MATKUX TMOPOJ AEPeBa
- OCHHBI, JMIBI, TONOJs, aMEepPHKAaHCKOH Oenoll COCHBI M T. 1), KapTOHHBIE H BOCKOBBIE
(mapadbMHOBBIE - M3TOTOBIECHHBIE M3 XJIOMYATOOYMa KHOTO JKI'yTa, MPOITUTAHHOTO MapaduHOM).
ITo meToay 3axkuraHust - TEPOUHbIE (3aKUTAOLLUECS TIPH TPEHUH O CIIELHATIBHY 10 IOBEPXHOCTD -
TEPKY) 1 OecTépouHble (3aKUTarolHecst IPU TPEHUH O JIFOOYIO MOBEPXHOCTD).
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Crimueunoe npoussoacTso B Poccuu. CTpoeHue, cOCTaB M U3rOTOBJIEHHUE CITHYEK.

Crnenuanpible crinuku. [IITopmMoBeie (OXOTHHYBH) - TOpALIME HA BETPY, B CHIPOCTH U MOJ
noxnéM. TepMudeckue - pa3BUBarOLIMe NPHU ropeHUH Oosee BBICOKYIO TEMMEPATypy U JaroLiue
IpU CrOpaHHM TOJIOBKH OoJjblnee konudecTBo Terua. CHrHalbHBIE - [ArOINME TPU TOPEHUU
1BeTHoe Iutams. PoTorpaduueckre - Jarolie MIHOBEHHYIO SIPKYHO BCIIBILIKY, MCTIONb3YEMYHO
npu (QororpapupoBanuu. CurapHele - CIUYKH YBEJIMYEHHOrO pasmepa s Oosee
NPOJOJUKUTEIBHOTO TOPEHUsI TIPH PAacKypHBAaHUH curapbl. TpyOouHBIe- CIIMUKH yBETHYEHHOTO
pasmepa it Oosee NPONOJKUTENLHONO I'OPEHUs MPU PACKypPUBAHUU KYPUTENIBLHOH TPYOKH.
KamuHHbIe - OYeHb JUIMHHBIE CIIHYKH, YTOOBI 3a)KMraTh KaMHUHBL. ['a30Bble - MEHbLIEH JJIMHBL
YeM KaMUHHbIE, 4YTOOBI 3@KWUraTh rasoBble ropenkd. JlekopatuBHbie (MOJAPOUHBIE,
KOJUIEKLIMOHHbIE) - OrpaHHYEHHbIE BBIMYCKH KOPOOKOB (MHOrza Habopamu, YJIOKEHHBIMHU B
TEKOPaTHBHYH KOPOOKY).

Hpakmuxa

H3zyuenue ceoiicms paziuunsix 61006 cnuyex (0b1mossix, OXOMHUYBUX, MEPMUYECKUX,
CUSHATLHBIX, KAMUHHBIX, (Domozpaghueckux).

Tema 9. bymara

Ot neprameHTa M IIENKOBBIX KHHUr M0 Hammx aHeid. llemmonosa. Cessyromue:
KaOJMH, KapOOHAT KajbLKs, MUIMEHThl. XJjonuatoOymakHble TKaHu. Bunel Oymaru u ux
npaxkTHYeckoe ucnoib3osanue. Texnonorus npoussoacrea Oymaru. Ctpykrypa OymMaru roa
MHKPOCKOMNOM BO (J1yOPECLEHTHOM CBEYEHUH,

[MonydabpukaTel 118 Npou3BOACTBA Oymard: ApeBecHas Macca WM LEJUTHJI03a,
LIEJUTIONIO3a ONHOJNETHHX PACTeHHH (CONIOMBI, TPOCTHHLIBI, KOHOIUIH, pHCAa W APYIHX);
NOJTYEJUTION03a; MAKyJIaTypa, TPSAIUYHAs TOJNyMacca, Ui CIIEIMAlbHBIX BHIOB OyMaru:
acOecT, WepPCTb U APyrHe TEKCTUIbHbIE BOJIOKHA.

IMpoussoacTso Oymaru: MpuroTosjeHHe OyMa)kHOIl Maccel (pa3Mon U CMelleHHe
KOMIIOHEHTOB, IIPOKJIelka, HaloNHeHHe M OKpacka OyMaxHOHl Maccel), BbIpaOoTKa
OymMaHOI Macchl Ha OymarozmenaTesibHON MainuHe (pasOaBiieHHe BOAOH M OYHCTKA MacChl
OT 3arpsi3HEeHUWil, OTJMB, TNPECCOBAHHWE M CyLIKa, a TaKKe MepBUYHAs OTAEJKA),
OKOHHaTeJIbHAs OTJeJKa (KaJaHIMPOBaHUE, Pe3Ka), COPTHPOBKA U yITAKOBKA.

Ipakmuxka.

H3zyuenue ceoiicme pasndnsix 614006 0ymazi.

THonyuenue dymaeu.

Tema 10. XuMHs U CTPOUTENBCTBO

Crpourenbhubie pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Hctopus crekna.
Kupmuuu. ®aphop wu dasuc. JlpepecMHa - yHUKalNbHBIH CTPOWTENbHBIH MaTepHa.
Jlaxokpacounble MaTepuasbl. CBoiicTBa ONM(bI, MACHSHBIX KPacoK, 3Maiiell, pacTBOpHUTEsei.
ITonsatue o0 skonoruuecky 4yucThix Matepuanax. Kepamuueckas nena. 3umaput. Kambimmr.
Conomur. I'pyTobnoku. CUIMKAThl METAJUIOB U BSDKYLIME MaTepuaibl. Kopposus cTpouTenbHbIX
MaTepuanos. [lonuMepsl B CTPOUTENBCTBE.

XHUMHYECKHE CBONCTBA CTPOUTENBHBIX MAaTEPHAJIOB

XUMHYecKas CTOHKOCTb - 3TO CBOHCTBO MOKA3bIBAET, HACKOIBKO MaTePHaJ yCTOHYHB K
BO3€HCTBHIO IPYIHX BELIECTB: KUCJIOT, L1eJIo4eil, comell 1 razos.

Koppo3uoHHasi ycTOHYMBOCTL - CBOIMCTBO Marepuasna IPOTHBOCTOSTH BO3AEHCTBUIM
OKpyJKarouel cpenbl. Halre BCero 370 OTHOCHTCS K CIIOCOOHOCTH He MPOITYCKATh BIATYy.

PacTBOpHMOCTB - CBOMCTBO, IPH KOTOPOM MaTepHail HMeeT CIIOCOOHOCTh PACTBOPATHCS B
Pa3IMYHbBIX HKHAKOCTSX.

Anres3usi - CBOICTBO, KOTOPOE XapaKTepuU3yeT CNOCOOHOCTb COENMHSITHCS € OPYTHMH
MaTepHalaMH U MOBEPXHOCTAMH,

Kpucrannusanus - xapakTepucTUKa, NPU KOTOPOH MaTepuasl MOKET B COCTOSIHMM Mapa,
pacTBOpa MU pacruiaBa 00pa3oBbIBATH KPHCTAIUIBL.

Bunp! 3arps3HeHuil (MblIeBble, paJHAllMOHHBIE, OMOJIOTHYECKHE, IIYMOBbIE), 3HAUEHHUE
KHUBbBIX OPFaHI/lSMOB B A0Max H KBapTI/lan.

Ipakmuka
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Onpeodeienue OMHOCUMENLHOT 3aNbLICHHOCHTU B030YXA 8 HOMEUJCHU.

Peutenue 3aoau ¢ s3K010214€CKUM COOCPHCAHUEM.

Tema 11. Xumua 1 MeguLIMHA

Hepevie wiacu xumuu ¢ meouyune. IloHsTie o (HapMaKONOTUH, HATPOXHUMHUH,
XuMuoTepanud. llapauensc - OCHOBOIIOJIOKHMK MeAMUWHCKOW xumuu. Knapnuii ['anen -
¢bapmakosor. IT. Dpaux - ocHOBOMONOKHUK XuMuoTeparnuu. [Ipodeccun: xumuk, OHOXUMUK,
tapmauesT, nabopanT. JlekapcTBeHHbIE BemecTBa. Knaccudukamy neKkapCTBEHHBIX BEIIECTB:
tapmakonorudeckas, xumudeckasi. CbIpb€ Uil MMOJIyUeHUs] HEOPraHWYeCKUX, OpraHHYecKHX
JIeKapCTBEHHbIX BelecTs. PopMbl JieKapCTBEHHBIX IpenaparoB. TableTKu, Apake, CBEYH,
3MYJbCHH, CYCNIEH3HH, HACTONKH U JIp.

Ilpakmuka

Osznaxomnenue ¢ popmamu 1eKApCmMeeHHbIX NPEnapamaos.

3uarkomcmeo ¢ o6pasyamit 1eKAPCMEEHHbIX CPeOCMS U ONbIMbI C HUMIU.

DKCKypcust 6 MEONYHKM.

Camote npocmeoie u3 1ekapcms

[lepmanranat kanusi. Mcrtopusi otkpeitusa. ®Pusmueckue cBoicTBa. OKUCINTENBHBIC
cBoiictBa. [lpuMeHeHHe pacTBOpPOB mNepMaHraHata kamus B OwiTy, B MeauuuHe. [IpaBuna
XpaHeHus. Mepbl MepBOil NOMOLIM NPU  OTPABIEHHMH KOHLIEHTPUPOBAHHBIM PAacTBOPOM
nepmanranara xanus. I[lepoxcua Bopopona, ucropusi oTkpeitus. Ilepruapons. Pusuueckue,
XHUMHYECKHe  CBOHCcTBA. lIpuMeHeHMe B MEAWIMHE.  KPOBOOCTAHABIMBAKILIEE U
ne3uHpuLMpyroinee cpeactso. Moa: UCTOpuUs OTKpPBITHS, CTpOeHue, (Pu3nyeckue U XUMHYEeCKUe
CBOICTBA, MPUMCHECHHE.

bopnast kucnorta, OOpHBIH CIUPT, AHTHCENTHYECKAs AKTHBHOCTb. PHU3MOIOTHYESCKUI
pacTBop.

JIsimuc. Hawmateipubiii cnupt. ['ekcaruapat xmopuzaa kajibims. [enraruapart cynbdara
LIMHKA.

AKTHBUPOBAHHBIH YTOJIb.

Ipakmuxka
[Ipuzomoeneniie pacmeopa Xaopuoa Kaivluis ¢ 3a0aHHON MACCOB0I Qonell.
«Kuokuit  xameneony. Paznoxcenue nepoxcuoa eodopooa. H202 - oxuciumens,

eoccmanoeumens. Pacmeopenue uooa 6 eode, 6 cnupme. Pacnosnasanue 100u006.
Obecysevueanite pacmeopa REPMAHAHAMA KAUS AKMUSHPOSAHIBIM Y2IEM.

Hoosumeoie sentecmea

Anet. Knaccudukaumss sA0BUTBIX BeLIECTB. YTapHBIA ra3. NPHU3HAKH OTPABJIEHHS.
Oxkazanne nepsoii nomoinu. PtyTs. TokcuuHOCTh mapoB pTyTH. COMu pTYTH: KOJIOMEINb, CyJieMa,
npumeHenue B MeauunHe. Mepibsik. Cuneu. Coenunenust xpoma. TOKCHYHOCTL OpraHHMYECKHX
pacteoputeneil. IIpaBuna xpaneHusi s108B B ObiTy. Mepbl nepBoil MOMOLIM NPH OTPaBIEHUU.
XHUMHUS U METULIMHA.

buozennsie 21emenmst u ux coeOuneHus

O6mmuii 0030p OMOTOrHUECKOH pOaM 3NEeMEHTOB-OpraHoreHoB Yraepon. Bomopon.
Kucnopon. Azot. Cepa. ®ocdop.

buonorudeckasi pojib HEKOTOPLIX HEMETAJUIOB, HEe OTHOCSIIUXCS K opraHoreHam drop.
Xnop. Bpom. Hon. Kpemuuii. Cenen.

buonornvecku BajkHblE HEOpPraHHM4YeCKHe coequHeHHs HemeTanos. Kucrmopon O3zo0H.
Bona. Munepaneneie Boabl. Ilepokcun Bomopoma. @DepMeHTaTHBHBIE CpPENCTBA 3ALUTHI
oprannsma. Ceposonopoa. Ammuak. Lluki moueBnnooOpasosanus. MOHOOKCHA a30Ta.

Hurparel, HUTpuThL. Yriekucislii ra3. Monookcun yriepona. bydephbie cucrembi
opranusma. I'mapokapOonaTtHas OydepHas cucrema. DochartHas OydepHas cucrtema.
Mexanuszm OydepHOro neicTBHs CHCTeMbl. B3auMOCBA3b KPYroBOPOTOB OHOrMEHHBIX
3JIEMEHTOB.

Buoneopzanudeckan Xumus u Meouyuna

Heopranudeckyto OMOXHMMIO MOXKHO pPacCMaTpHBaTb KakK MPHUJIOXKEHHE MPHHLUIIOB
KOOPJIMHALIMOHHOH XMMHH MeTa/uloB K Ouosiornueckum npobiemam. Merajuibl B OpraHusme
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yeoBeKa

buonoruueckas poib « METAIIOB KU3HU»

O61mmii 0630p ponu s-meramnos. Hartpuii. Kanuii. Maruuii. Kaneuuii. JlaHHble MeTaIIbI
paccMaTpHBArOTCS COTIACHO IUIaHA!

1. Conep:xaHue B 3¢eMHOI Kope. BaxkHelne npupoiHble COeTMHEHMUS.
2. Conepxanue ¥ (OPMbI CYLIECTBOBAHHMS B JKHBBIX OpraHM3Max. buomorudeckas
POJIb.
3. IIpumeHeHne MeTana 1 ero COeAMHEHHH B MEIULIMHE.
4. TokcHUHOCTH MeTaIa ¥ €ro COeTHHEHHI. )

O6mmuii o630p pomu d-meramnoB. JKemezo. Mapranen. KobGanet. Mens. Llunk.
MonuOnen. JlaHHbIE MeTAJUTBI paCCMATPHUBAKOTCS COTNIACHO TUTaHA!

1 Conep:xanue B 3eMHOI KOpE.

2 BakHeiine NpUPOAHbIE COETMHEHMS,

3 Copepsxkanune u GOPMBbI CyLIECTBOBAHHS B KHBBIX OPraHU3Max. Buonoruueckas posb.

4 TlpumeHeHHe METAIA U €r0 COEIMHEHNI B METULIMHE,

®u3nonorudeckas U NaToJIOrueckas posib HEKOTOPBIX 3J1E€MEHTOB B

OpraHusMe. s-JyeMeHThl. d-2neMeHThl. KoMIiekcHbIe (KOOPAMHALIMOHHBIE) COEAMHEHUS
Pa3IHYHBIX 3JIEMEHTOB B OpraHU3Me. JJIeMeHTHI, OONIe3HH, JIeKapcTBa. bUOMOrnyeckn akTHBHBIE
MOJIEKY JIbL.

Bona. AmuHokucnorel.  AckopOunoBas kuciora. OproMosiekyyisipHas MeaULMHA.
buonornyeckn akTHBHBIE OJIMrOMepbl buojaoruyeckas pojb HEKOTOPbIX METAIOB, HE
OTHOCSLIMXCA K «MeTa/uaM xku3Huy, Amomunuil. Cepedbpo. bapuii. PryTe. CBunen,

Ipakmuka.

Temamuueckas suxmopuna « Xumuist  MEOUYUHAY.

Qu3uyeckdas XUMUA U MeOUUUNHA

@usnonor - 370 PU3MKOXUMHK, UMEIOIUH AEN0 C SBIEHUSAMH KHBOTO OPraHH3Ma.
.M. Ceuenos JXKuBble oOpraHH3Mbl MOTYT CYLIECTBOBATh JIMIIL OIarofaps X 3aMevaTesIbHOM
crocOOHOCTH KMHeTHYECKH KOHTPOJIUPOBATh XHUMUUECKHE PeaKkLHH U TeM CaMbIM MOJABJIAThH
CTPEeMJIEHHE K JOCTHIKEHHMIO TepmoauHamuueckux pasHoeecui. M.B. bepe3sun Xumunueckas
TePMOIMHAMHKA U JKHBbIE OPraHU3Mbl TepMOIMHAMUKA U OPTaHU3MBI.

Xumuueckas U OMOXMMMYECKass KUHETHKa M Katanu3. PepMmeHTbl - OHOIOrHuUecKue
KaTaJM3aTopbl. 3HaYeHHe PacTBOPOB i OMONIOrHH U MEAULIMHBL.

KucnorHo-11e0uHoe papHOBecHe U Oy(epHble CHCTEMbl OpraHU3Ma.

AMUHOKHCIOTHBIE  OydepHbie  cuctembl, benkoBele  OydepHble  CHCTEMBI
H3MeHeHne KMCIOTHO-IEI0OYHOTO PAaBHOBECHS! MPH PAa3IMYHbIX 3a00I€BAHUSX.

Meouyunckue mamepuain

Heoprannueckue MenMIIMHCKUE MaTepuanbl. Metamnbl.  YTIepomHble MaTepHalbl.
MexaHu3Mbl B3aUMOIEHCTBHS MENULUHCKMX MarepuajoB ¢ OHOJIOrMYeCKHMMH CHCTEMaMH.
Bs3aumopeiicTBus: MaTepuan - KpOBb, MaTepuasn - TKaHb, MaTepHasl - KJeTka, Marepuan -
duonoauMepel.

HckyccTBeHHBIE Opraibl. AnnapaTsbl « UCKYCCTBEHHOE CEPALIE-JIErKOe», « MCKYCCTBEHHAs!
nouka». MckyccTBeHHOE cep/ilie 4e0BeKa C aBTOHOMHBIM HCTOYHHKOM MHTaHUSI.

Bonpocs! k cemuHapam:

1. Mon: wucropust OTKpbITHS, CTpoeHHe, (U3HYECKME W XMMHYECKHE CBOICTBA,
NPUMEHEHHUE.

2. BopHas kucjioTa, GOpHBIii CIMPT, aHTHCENTHYECKAS AKTUBHOCTD.
3. ®usnonoruueckuii pacteop. Jlsnuc. HamateipHbiil cimpT.

4. ®ypaunnun. AKTHBMPOBaHHbBIA yroib. ['opunuHmkm, nuactbipn. Mx mpumeneHue,
CBOIICTBA, CITOCOOBI XpaHEHHSI.

5. Acnipun. TTpumeHenue, hpapMakonoruyeckoe NeHCTBIE HA OPTaHH3M,
6. Antubuoruky, knaccuduxarms. JiucGakTpuos.
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7. Apomarnyeckue Macia U UX IefCTBHE HA OPraHu3M. ApoMaTeparus.

8. AcnupuH, Qpusndeckue CBOICTBA, HCTOPHS MOy YEHHS.

9. AHTHOMOTHKH, MCTOPHS OTKPBITHS.

10. Knaccudukaums snoBUTHIX BELIECTS.

1 1. Yrapubiii ras: npusnaku orpasienus. OkazaHue nepBoi NOMOLIK.

12. PryTs. Tokcuunocts napos prytu. COnM PpTyTH: KAJIOMENb, CyJleMa, NPUMEHEHHE B
menuurHe, Mpibsik. Ceunen, CoenuHEHHS XPOMA.

Ipakmuxa

Hcenedosanue nexapcmeennsix npenapanmos.

Henosas uepa «Cnacume 6onenozoy. Jlenosas uepa conposodcoaemces nposeoenuem
Kauecmeenno2o auaiu3a pacmeopa KOHKPEemuo20 Geujecmsed XumMuyeckumu  Memooamit.
(Bewgecmea: muocyisgham nampus, HOBOKAUH, JaKmam Kaisyls, D-210ko3d, meOnsiii Kynopoc,
OpoMuO Kanus, cyispam macniis).

Hcceneodosanue moxkcuynocmu 6uimoesix eeugecme. Ocmopoxcno, nugeesie dodasku! Hx
oeticmeue Ha OP2aHU3M.

Pewenue 3aoau no obwyeit xumuu ¢ MeOUKO-610102UYECKOM HANPABIE HHOCMBIO.

Kouxype (xomyecmeennuiit) wucaa peuwtennvix zaoay. Cocmaenenue cOOpPHUKOE 3a0ay
yuawguxcs no meme (¢ pewenusviu). Cocmaenenue mMEOPYECKUX PACYEMHBIX 300ay HO
DA3TUYHBIM MEMAM.

JlexapcTBeHHblEe mpenapartbl, MX BHABI W HazHadenue. Kaxnoe nexkapcrBo -
XUMHUYECKHI PEaKTHB.

Muororpansslii fioa. [loueMy o Hano aepkarh B MJIOTHO 3aKYNOPEHHON CKIISHKE.
«3en€éHKka» WM pacTBOp OpuuMaHTOBOro 3en€Horo. HeoObluHble cBOHCTBa OOBIYHOIM
3€JIEHKH,

AKTHBUPOBAHHBIN yTOJIb,

JlexapcrBa ot npoctyasl. Buramuasl CamoaenbHbie JIeKapcTBa.

ACNUpHH HUJIH alleTUIICATUIIMIOBAs KUCIOTa U ero cBokcTBa. YTo nonesHee: acmiupUH
WM yTIcapuH, Hy podeH nnu nudynpoden?

Ilepexuch Bomopona u ruaponepur. CBoiicTBa NepeKucH BOAOPOaa.

[lepmaHraHaT Kajus, MapraHLOBOKWCIBIII KajMil, OH e - «MapraHioBKa».
HeoObiunble  cBoicTBa MapraHuoBku. Kakyi  OMacHOCTb  MOXKeT  IPeICTaBIIsATh
MapraHLOBKa.

Hy:xHa 11 B noMatnHeii anteuke OOpHas KHCIIOTA.

Crapble nexapcTsa, Kak ¢ HUIMH TIOCTYITUTb.

Bompocs! k ceMuHapam:

l. Tlepmanranar  kamust.  Ucropus  orkpeitusa.  Dusuueckue  CBOWCTBA.
OxucnurenbHeie cBoiicTBa. IIpaBuna XxpaHeHus NnepMaHaraHaTa Kajusl.

2. TlpuMeHeHye pacTBOpa MepMaHraHaTa Kajusi B ObITy, B MeauiuHe. Mepbl nepBoi
MOMOLIH [IPH OTPABJIEHHH KOHLIEHTPHPOBAHHBIM PaCTBOPOM IE€PMaHraHaTa KaJiis.

3. PacTBop OpuIIMAHTOBOrO 3ejieHoro. Ilepokchn BOIOpOna, MCTOPHsS OTKPHITHS.
Ileprupapons. @usuyeckue, XuUMHUYeCKHe CBOHcTBa. IlpumeHeHne B MeouULIMHE!
KPOBOOCTaHABIMBAIOLIEE H N€3HHPULIMPYIOILEE CPEACTBO.

Ipaxmuxa.

Honyuenue uoooghopma.

Jleiicmesue kucaom na 6puiuanmossiii 3eenslil.

Ilenounoe pacugenneniie 1e6oMuyemuHA.

Kavecmeennas peaxyus na nepoxcud 600opood.

Onpeoenenue 6UMaMunos 6 NPenapamax NOIUGHMAMUHOS.

Tema 12. XuMus ¥ TpaHcopT

Marepuanbl, KOTOpbIe HCMOJIB3YIOTCS I U3rOTOBJIEHMs aBTOMOOMIeH. 3arpaBo4Hble
’KMAKOCTH (TOIUIMBO, Macja, CMa3KH, OXJIAJKAANOLIME JKUAKOCTH W T. IL), PEe3HHbI - LUMHBI W
PEe3HMHOTEXHUUYECKHE H3MeHs;, IUIACTMACChl, OTIAEIO4YHOAEKOPaTHUBHbIE MaTepHaibl (OOHBKA,
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JIAKA M KPACKH, aHTUKOPPO3HOHHBIE TMOKPBITHS W T. 1), KJIEH, T'€PMETHKH. DJIEKTPOJIUT - ITO
YTO-TO 3HAKOMOE. BeH3WH, KepOCHH M ApYTHe «- HHbI XHMHUYECKHE MPOLECCHI, MPOUCXOISIIHE
MPH KCTITyaTalHH aBTOMOOMISI. DKOJNOTHA U aBTOMOOHIB.

Ipaxmuxa:

1. Bensun u xepocun kax pacmeopumen.

OmnbITHI MO O3HAKOMIICHHKD C PAacTBOPSIIOIINM IeiicTBHeM He(TenmpoayKToB, Kak M
NpeabIIy MM, MJIOX0 BUAHBI C AEMOHCTPALMOHHOIO CTOJIA, MOITOMY WX JIYHINE BCETO CTABUTH B
KauecTBe TabopaTopHOii paboThI.

a) B MpoOUpkH ¢ OEH3MHOM, KEPOCHHOM M BOAOH HamuBaroT 1o 0.5 Ma pacTHTEIbHOTO
macna u B3DanTbiBarOT. Macno pacrBopsiercss B yriaesogopoaax. OTMevarT JTydLIyIO
pacTBOPUMOCTL B OeH3UHE.

0) B HeOonbiline crakaHYukd Wik (GappopoBble HALIKH C TEMH JKe KHIKOCTAMH
MOMELIAKT KYCOYKHM TKaHM ¢ MSATHAMM KUPA M MEPEMEUIMBAIOT UX CTEKJIAHHOW nanoykon 2-3
MuH. [Tocne BhICBIXaHHS TKaHH, OMEIIEHHbIE B OCH3MH U KEPOCHH, OKa3bIBAKOTCS OUHIIEHHBIMH
OT KHpa.

2. I'openue svicux y2ne6000pooos.

a) CmauuBaloT noJocku (puiabTpoBanbHONH Oymaru B O€H3MHE, KepOCHHE, MaszyTe U
nosKUratoT ux. Bewecrsa ropar cersuMcs njaMeHeM. Briciive yrieBogopoabl Npu ropeHuH
00pa3yrT KOMOTb.

©0) Ha ene3nble muacTHHKH WK (ap(HopoBbie KPBIIIKH HAJUBAKOT MO HECKOJBbKY Karelb
OeH3MHa, KEPOCHHA M CMa30YHOrO Macna HiIH Masyra W nomxuraroT. HaOmomawT TO ke
sipneHre. OOpaarT BHUMAHHE HA JIETKYHO BOCIUIAMEHSEMOCTb OCH3WHA M Ha CPaBHUTEIBHO
TPYIHYIO 32arOpaeMoCTb MasyTa.

B) B JkeNe3Hyro uiau GappopoBylo JIOXKeUKy MoMeLarT Hebonblloi Kycouek napaduHa
U HarpeBaroT ero B riameHu ropesku. [Tapadun nnasurcs, a 3aTeM roput, o0pasyst KOOTb.

3. Ouucmra bensuna u kepocuna.

beH3MH W KepoCHH IOcje 3aBOACKOH MeperoHKH copep:kaT MHpHUMecH Ha(TeHOBBIX
KHCIIOT U J[APYTHX BEIIeCTB, OCIOXHSKIINX HX MNpuMeHeHHe. HeouulleHHbII KepOCHH,
HAMpUMeEp, TUIOXO MOJHUMAETCs 10 (PUTHIIO Jamrbl, ¢iabo roput u ObicTpo obpasyer Harap.
HeounmeHHbie MPOAY KT MOXKHO Y3HATh M0 IPA3HOMY BHAY M MAJOH MPO3PavyHOCTH.

Ouncrtky Npou3BOAAT  00bIMHO,  oOpadaThiBas He(TENpPOAYKTHI  CrepBa

KOHLIEHTPHPOBAHHOMN KHCJIOTOH, @ 3aTE€M IETO0YbHO.
Hanuaror B OONBIIYIO ASNUTENBHYID BOPOHKY 15—20 M HEOUMIIEHHOrO KepOCHHA H
npuOaBnsAOT 2-3 M KOHLEHTPHPOBAHHON CepHOH KUCJIOTEL. BOPOHKY 3aKkphIBatOT NMpoOKOi H
cMech BCTpsixuBaroT okojo 10 mMuH. Ilpu 3TOM BOpOHKY nepskaT mpoOKoit BHH3 M Bpems OT
BPEMEHH OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTH BBEPX Mapbl JeTyumx Bemects. [locme sToro
CMEeCH JIat0T PacCIOUTBCH, Ha UTO Takxke norpedyercs MuHyT 10 1y jaxke OoJblie, U MEAJIEHHO
CITy CKarOT HMIKHUI CJIOH KHCIIOTO I'yApOHa.

OcraBuniics B BODOHKE KEPOCHH MPOMBIBAIOT NOAOOHBIM k€ CnocobOM BOOH B TeYeHHE
1—2 mun. BoaHbIid €I0H CNyCKarOT, a KEPOCHH NMPOMBIBAKOT 5— 10-MPOLIEHTHBIM PacTBOPOM
menoyu. [locne cnuBaHMA IIETOYHOTO CIOS OTMBIBAKOT OT KEPOCHHA BOJOH OCTaTKH IIEIOYH
(npoba dpenondranernHOM).

V6exnaroTcs B TOM, YTO OYHILEHHbIN KePOCHH OKasbIBaeTcs Dojiee Mpo3pauHbIM, Jy4lle
TOPUT U UMEET APYroH 3amax.

Ha muctku ¢unbTpoBanbHOil OyMarn NMOMEIAIOT KAaILTM HMCXOMHOTO W OYHIIEHHOTO
KepocuHa. O4HIIeHHBIH KePOCHH HCIIapsIeTCs MOMHOCTBIO, HEOUHIIEHHBIH OCTaBIsIeT rnocine cedst
NSATHO MPUMECEi.

Tema 13. XumMus 1 4UCTOTA B JIOME

Meina. Cocras, CTpoeHHE, NOTyYEHHE.

CuHTEeTHYECKHE MOLIHE CPEICTBA U MOBEPXHOCTHO - AKTUBHBIE BEIECTBA.

OcnoBuble  komroHeHTHI CMC: moBepxHOCTHO-akTHBHBIE  BemecTBa (I1IAB);
BCIIOMOTATENbHBIE BELIECTBA: LIENOYHbIE CONMM - KapOOHAT M CHIIMKAT HATPHUs, HEHTPaJbHbIE
comu - cyaedar u ¢dochar Hatpus; KapOOKCHMMETHIILENTHONO03a, TMOJUBHHUIMTHPPOIHIOH,
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xumHuueckue otOenuBatenu (repcosin), xumudeckue otOenuBaTenu (Nepekucb BOAOPOIA);
¢busnyeckue (ontuyeckue) ordenuBaTenu - (GpayopecuUpyrOLHe COSTUHEHUs, aacopOLHOHHbIE
KpacuTenu (ynabTpamMapuH, UHIWIO, CUHTETHYECKHE OpraHM4ecKHe MUIMeHThbI), OuonodaBku -
(hepMeHTHI (JTMMassbl, MpoTeassl U Ap.), OTAYIIKH, aHTUCTaTHKH.

CpenctBa ObITOBOH XUMHMM - XHMHYECKHE CpEACTBA IO YXOAY 3a COOCTBEHHOCTBIO:
onexaoit, nomewenusimu, asromoOmisimu. K cpeacrBam  ObITOBOH XMMMHM  OTHOCST
ne3snHGUIHMPYOLIHE CPEACTBa, pemejuleHThl u mp. cpenctsa. Cpeactsa OBITOBOH XUMMHH,
NpUMeHsieMble 1Uisl BbIBeJeHUsI [IATEH.

Ipakmuxka

Onpeoenenue pH - cpedsr 6 MbLIAX U WAMPYHSX.

[Ipuzomosneniie Mulia U3 C6EYKU U CMUPATLHON COObI.

Buiseoenue nsamen ¢ mranu. Muvina. Cocmas, cmpoenue, nojiyyenie.

Cpasnenue ceoiicms Mvlid cO CGOUCMEAMU CHIUPATLHBIX HOPOULKOB.

Tema 14. XuMus 1 KOCMETHYECKHE CPEICTBA

Kocmeruueckne morouue cpencrea. Kpemel. Ilenomoromiue cpencrsa. OnonackuBaTenu
u koHauuuoHepbl. ['enn. CoctaB M CBOICTBA KaK COBPEMEHHBIX, TaAK U CTAPUHHBIX CPEICTB
TMIHEHBl, TPAMOTHBIN BBIOOD CpPEACTB THUTHEHBI, IIOJNIE3HBIE COBETHI MO YXOOY 3a KOXKeH,
BOJIoOCAaMH U MojaocTbio pra. CocTtaB M CBONCTBA HEKOTOPBIX MPENaparoB TMIMEHHYECKOM,
neueOHOH U 1eKOPaTHBHOH KOCMETHKH, IPAaMOTHOE MX MCIIOIb30BaHHe. XUMHUYECKHE MPOLECCHI,
Jielkalie B OCHOBE yXOJa 332 BOJIOCAMHM, MX 3aBMBKH, YKJIAIKH, OKPACKH; MPABHIILHBIN YXO7 3a
BOJIOCAMH, TPAMOTHO€ MWCIMOJb30BAHHE TpEenapaToB [UIsi OKPAaCKM M YKIaJKH BOJOC,
OPHEHTHPOBAHHE B HX MHOTOOOpa3nH.

Je3010paHTEl U O30HOBBIN «IITHUT) TJIAHETHI.

Jlymncrble BelecTsa B napproMepun, KOCMETUKHU, MOIOLIMX CPeACTBax.

DdupHbie macna. Cocras.

Crnoxuble 3¢upsl. Cocras, CTpoeHue, NMONyUYeHHe.

Ipakmuxa

H3yuenue cocmasa 0ekopamusHoti KOCMEMUKU RO JMUKEMKAM.

Onpeoenenue pH - cpedvl 6 MbLIAX U WIAMITYHSIX.

Hzeneuenue s¢hupnvix macen uz pacmumenvHo2o mamepuaia. Ilepeunas msama, enoeoe
machno.

llonyvenue cnooicnvix s¢hupoe u3 opeanuyeckux coeouneHui. Imurmemanam (3anax
poma). Uzodymursmanam (ghpyxmoestit 3anax).

Tema 15. Xumusa u nuanera 3emist

Xumnyeckue s3neMeHTHl B Ouocdepe. buoreHHsle W BTOPOCTENEHHBIE XHMHYECKHE
sneMeHTbl. Makpo u MukpossemeHTbl. [IpuuMHBI W [PU3HAKH HEIOCTaTKA B OpPraHu3Me
yeJioBeKa HEKOTOPLIX 3yieMeHTOB. buoreoxumuueckue 1ukibl. L{ukibl ra3000pa3HbIX BelIEeCTB.
Ocanounble uukiel. Kpyrosopor azora B Ouochepe. Cupepauus. Kpyroeopor yraepona B
ouocdepe. Kpyroeopor kuciopona B Ouocdepe. Ilpaxruueckas pabora «KavecTBeHHOE
ONpefieNleHne HEKOTOPBIX TSDKENBIX METalnoB B Boje». ATmocdepa Kak cBeTO(QHUIBTD.
3acopenHocTh arMocdepsl. [IpuanHel H3MEHEHUs APKOCTH, 1BeTa aTMOChephl, MPO3PAYHOCTH H
BUAMMOCTH aTMmocdepbl. Dkonoruueckue mnpodnemel B armochepbl. [lapHukoseiii 3ddexrt.
ITapHukoBble rasbl. BropocrerneHHble KOMIOHEHTBI arMoceps! (yriekucnelii ras, MeTaH,
OKCHZBI a30Ta, TpomocdepHbli 030H, xnopdtopyrieponasl). IlocneacTsBusi NapHUKOBOTO
sddexra. O30HOBBIN mMT U 030HOBast Abpa. L{ukn o30Ha. [IpHunHBI HCTOHYEHUS] O30HOBOTO
mwuta. Bewecrsa — 3arpsisuurenu tpornocdepnl. Okcuabl cepbl U xyiopa. KucnoTHble 10K,
Xumusm npoueccos. PoroxuMuueckuit cMor. Posib OKCHAOB a30Ta, 030HA, YrapHOro rasa,
YIJIEBOIOPOAOB U ANbAETHOB B 00pa30oBaHHH (POTOXMMHUYECKOrO CMOra.

Ipaxkmuxka

H3zyuenue xucrommnocmu 0caokoe

Hcceneoosanue 6030yxa na cooeparcaniie meeposix npumeceil (6U3yaisho i apu ROMOjU
murpockona). /ledhuyum npecnoit 600vr na nianeme. 3azpsasnenue 600bl. Konyenmpupoeanie
MOKCUKANMOG RO BuoRo2uYeckuM yenoukam. Ilpeoensio 0onycmimsie KOHYenmpayiiu 6etyecme
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6 6ooe. O630p snavenuii I1/[K no naubonee onacuviv eeugecmeam. Cmounsie 600wl [lepauunas,
6MOPUYHAA U MpemuyHas oopadomka cmoynvlx 600. Xumuveckue chocodvl YOaieHus
3aspasnenuil - (copoyus, — neimpanuzayus, — KOaYisyus, — CMepuIu3ayus,  IKCMpPaKlus,
2AeKmpoxumMuyeckue cnocoost). Cunmemuyeckie HOBEPXHOCMHO-AKMUGHbIE 6elecmea KAk
3aepasuumenu uopocghepsi. Hemounuri OUOKCUH06020 3a2pA3HeHUs 600bL.

Onpeoenenue codepoicanus HoHO8 6000pooa 6 6ooe: pH- chakmop 600w (ucciedoeanus
npob 60061 ¢ HOMOULIO OYMAICHBIX UHOUKAMOPOS).

«Onpedenenue ammuaka U UOHOE AMMOHUS 6 600ey. IKoNo2UYeCKUe NPod.aIemMsl
aumocghepor.  Hecmuyuosr.  Hucexkmuyuowsr, — 2epOuyudsi,  gyneuyudvl,  PoOeHmMuyuosl,
Hemamoyuosl, akapuyuosl. Kommnnexcuasa cucmema 3awgumer  pacmenuii.  Humpamer u
numpumut. Hx enusinue na opeanuszm yenroeexd.

«Onpedenentie OMHOCUMENTLHO20 KOIUYECMEA HUMPAMOS 6 NOYEE ».

«Onpedenenue madcenvix Memaiios 6 novse (HoHo6 meou O8YX6aneHmHoll, CEunya)».
Dronozuveckuit  Monumopune.  3a0aviu  IKOA02UHECKO20  MOHumopuned.  Xumuveckue u
Ouonocuyeckue memoost ananuzd. buounoukayus. Qumounouxayus. Xumuueckue Memoobvl
KOHMPOJiAL.

«Oyenxa 3azpasHents 6030yXa NO COCMOAHUIO X60U cOcHbly. Memoosr monumopunea
6030VUHOII CpeOb.

«Oyenra 3azpsaznentia 6030yXd RO COCMOAHUK) X60U COCHBIY.

«Onpedenenue yucmomet 8030YXa HO THMATHUKAM .

«CHez — unouKamop 4ucmomsi 6030yxXax.

«Onpedenenue 3anblIeHHOCIMU BO30YXAN.

«Oyenxka uucmoms ammochepnoco 6030yxa NO  Geauyune  AGMOMPAHCIOPMHOIL
Hazpy3ku». Memoovt Monumopunza 6030YutHoil cpeovl.

«Pacmenust — unouxamopsr Rio0opoous NOYE ».

«Pacmenist - unouKamopsl KUCIOMHOCIIU NOYE».

«Pacmenus — unoukamopsr 600HO20 PENCUMA HOYE .

«Opeanonenmuyeckue ROKA3AMenU 60061 .

«Kecmrkocms 600wy, Memodsr  monumopunza 600noON  cpeovl.  «Hccaedosanue
B6O00NPOBOOHOT B0OOb Y.

Tema 16. HayuHo- nccnenosarenbckas NpoOeKTHas AEATEIbHOCTD

Teopus. IlonsaTne npoekra. THUIBI NPOEKTOB, OCHOBHbBIE STallbl BBITOJHEHHS IPOEKTA.
Kpurepun onieHHBaHHS BBINOJIHEHUS! U 3aIIUTHI poekToB. Co3naHue MpoeKTa OCy LeCTBIseTC s
N0 CJIEAYIOLIMM 3Taram:

- Onpenenenvie npodeMsl,

- AKTyanuzaunus Tem,

- BrpiOop oObekra u3ydeHus;

- TlocTaHoBKa 11€J1H H 33144,

- Tlonbop marepuana;

- BbIOOp MeTONOB HCCIEOBAHNS,

- Ilposenenue sxcriepuMeHTaIbHON padoThL,

- Odopmnenne paboThI;

- 3ammura npoeKTa, NpecTaBIeHNe Pe3yIbTaToB.

Hpakmuxka

BrinonHeHne npoekToB € HCMOJb30BAHUEM KOMIIBIOTEPHBIX TEXHOJOrMil. 3aiura
NPOEKTOB.

2.3. @opMbl KOHTPOJISI H ATTECTALHH 00yYAOIIHXCS

Jnst OTCne:KWBAaHUSI PE3yJIbTATHBHOCTH O00pPa30BaTENbHOTO MpOLecca IO IMPOrpaMme
«XHUMHS B JKH3HHU Y€JIOBEKa» UCIONb3YIOTCS CEAYHOIIHE BUIbI KOHTPOIS:

- TpenBapUTENbHbIH KOHTPOJb (MPOBEpPKAa 3HAHWH YYAIIMXCsl Ha HA4YallbHOM 3Tare
ocBoeHus [IporpaMmsl) - BXOIHOE TECTHPOBAHHE;

= TCKYL[[I/[I:‘[ KOHTPOJIb (B TCUCHHUEC BCCI'O CPOKa pcain3alllii HpOl"paMMbI);
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- UTOTOBBIM KOHTPOJb (3aKJIOUYUTENbHAs IIPOBEpKAa 3HAHMI, YMEHHI, HaBBIKOB I10
uroram peanuzauuu [Iporpammsr).
®DopMbI ATTECTALHH

- camocrositenbHas padora,

- TeCTHPOBAHMHE,

= TBOPUYECKHE OTHETHIL,

- y4YacTHe B TBOPUECKHX KOHKYPCAX M MPEIMETHOH OMMITHAME MO XUMHH,

- TIpe3eHTalNA H 3aIHUTa MPOEKTA.

Texymuii KOHTPOIb:

dopmMaMH KOHTpPOJISI yCBOEHHs yueOHOro Marepuana [IporpaMMBbl sSIBISIFOTCSL OTHYETHI 110
npakTHYeckuM padotam, TBOpueckHe paboThl, BBICTYIUIEHHS Ha CEMHHapax, CO3JaHHe
npe3eHTauuu no teme u T. A, OO0y4aroLMecs BbINOJHAIOT 3aJaHUsi B UHIMBUIYaJIbHOM TEMIIE,
COTPyAHHYAss C TEAaroroM. BBINONHEHHE TNPOEKTOB CO3AET CHTYALMIO, TMO3BOJSIOLIYO
peanu3oBaTh TBOPYECKHE CHIIbI, 0DeCneunTh BRIPAOOTKY JIMYHOCTHOTO 3HAHHs, COOCTBEHHOTrO
MHEHHsI, CBOETO CTHIIS [ESITEIbHOCTH. BiiIoueHHe OOy4arOUIMXCsi B peaibHYK) TBOPUYECKYIO
JeSTeNIbHOCTh, MPHUBIEKAKINYK HOBWU3HOH M HEOOBIYHOCTBK SIBIISIETCS CTHMYJIOM Pa3BHTHS
MO3HABATEIbHOrO HHTEpeca. OHOBPEMEHHO PAa3BHBAKOTCSA CMIOCOOHOCTU BBISBIATE MPOOIEeMbl U
pa3pelnaTs BOSHUKAIOIIHE TPOTUBOPEUHSL.

[lo oxOHYAaHMM KaXXIOH TEMBbI IPOBOIUTCS WTOrOBOE 3aHATHE B BUAE TEMaTHYECKOTO
'TeCTHpOBaHHﬂ.

Hrorosan arrecrauus Hpe,[lyCManHBaeT BBITTOJIHEHHE HHHHBH,HyaJ'leOFO HpOCKTa.

3.0praHu3anHOHHO-NEAATOTHYECKHE YCI0BHs peann3aunn  [Iporpammelr.

1.1. Yue6no-meroaunueckoe obecnevenne [porpammoi

Metoauka oOyuenusi no mnporpamme «XuMusi B ObITY» COCTOMT H3 COYETAHHs
JeKIHOHHOTO  M3JIOJKeHUs]  TeOPeTHYeCKOro  MaTepHaja C  HarBIOHBIM  [IOKa30M
WUTOCTPHPYIOLIEro MaTepuaia M IIPHEMOB peIIeHHs IpakTHueckux 3anad. OOywaromuecs
3aKPEIUIAIOT MOJYYEHHbIE 3HAHUS MYyTEM CAMOCTOSATENIbHOIO BBINOJHEHHS MPAKTHYECKHX padoT.
JLis pa3BUTHS TBOPYECKOrO XMMHYECKOIO MBILIJIEHUS] M HABBIKOB AHAJIMTHYECKOM 1esITeIbHOCTH
MeAaror NPOBOAUT CEMHHAPBI, 3aHATHA N0 MPE3EHTALNH TBOPUECKUX M MPAKTHYECKUX padoT,
MO3TOBBIC LUTYPMbI, MHTCIJICKTY aJIbHBIC UT'PBI.

1.2.  Marepnanbho-Texunueckoe oGecnieuenne Iporpammbi

OpraHu3alMOHHbIE YCIOBHs, MO3BOJSIOLINE PEATH30BATh COAEPKAHHE NOMONHUTENbHOMN
00pa3oBaTeNbHOM POrpaMMBbl « XUMHS B OBITY» MPEANONararoT HaIHIHe:

- IOMeLlEHHs, YKOMIUIEKTOBAHHOI'O CTaHAAPTHBIM y4eOHbIM 00opyaoBaHHEeM H Mebelbio
(mocka, mapThl, CTyJbsI, WKabl, AIeKTpoodecredeHne, BLITSKHOI HiKad), pakOBHHA ¢ XOJOIHOH
BOZOMNPOBOAHOM BOOI).

- HeOOXOQMMBIX [Is SKCIIEPUMEHTOB 000PYIOBAHUS U PEAKTHBOB.

- MYJITUMEIUITHOTO 000pyOBaHUS (KOMITBIOTEpP, HOYTOYK, MPOEKTOp, (hJdim- KapThl,
JKpaH, CPeCTBa TENEKOMMYHHKALMH (JIOKATbHbIE IIKOJIbHbBIE CETH, BHIXO B HHTEPHET).

Junaxtudyeckoe obecnedeHue MpearoiaraeT Halu4die TeKCTOB PA3HOYPOBHEBbIX 3a0aHHid,
TEMATHYECKUX TECTOB M0 KAXKAOMY pa3zeiy TeMbl, MHCTPYKLHI [ BHITOJIHEHUS NPAKTHYECKUX
pabor, Ttabmuubl xumuueckux snementoB JIH. Menneneesa, Taluuibl pPacTBOPUMOCTH
OCHOBAaHMH, KUCJIOT, COJIEH.

1.3. Kaaposoe o6ecneuenune Iiporpammeoi.

[lenaror, peanusyrowuii IlporpamMmy [OJKEH HMETb BbICLIEE WIH  CpeaHee
npodeccuonanbHoe  o0pasoBaHMe B COOTBETCTBYIOLLEM  HAmnpaBjieHud W JabopaHT,
obecrevnBarOINil ee MPAKTHYECKYIO YacTh,

4./IutepaTypa
1. Anux6eposa JIYO., H.C. Pykk. I[Tonesnas xumus. - M.: JIpoda, 2005.
2. Apramonosa W.I., Caraiinaunas B.B. Ilpaktuueckue paboTbl C HCCIENOBaHHEM
JIEKAPCTBEHHbIX MPenapaToB U CpeaAcTB ObITOBOM XuMuM. Xumusi B wkose, 2002, Ne 9, ¢. 73-76.
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3. Apremenko A .M. YIUBUTeNbHBII MUp OpraHHueckoii xumun. - M.: Jpoda, 2005

4. Jpopkun, JLU. CTpouTenbHble MHHEpalbHblE BKYIIMe MaTepuanel. - M.: Muppa-
Wnxkenepust, 2011. - 544 c.

5. Jlenucosa B.H. [Tom 6e3 xumun. - M.: Punon Knaccuk, 2014 r.- 256 ¢.

6. Eropos A.C., Usanuenko HM., Ilaukas K.II. Xumus BHyTpH Hac. - PocToB-Ha- JloHy:
®enukc, 2004

7. Jlenosckas E.M. Meraibl B OpraHu3Me uenoBeka. Xumus B uikone, 2005, Ne 3, ¢. 44-
47.

8. Makaposa H.A. Baneonorus u opraHuueckas XMMHSL. - M.: "Depect-
Xumus" 1997

9. Makapos K. A. Xumus u menuuuna. M.: [Ipoceemenue, 1981

10. Mup xumuu. CII6, M.: M-Dkcnpece, 1995

11. Hosowmunckueii U.H., Hosomunckas H.C. Xumus 10. - M.: Pycckoe cnoso, 2008r.
12. Hosomunckueii U.H., Hosommnckas H.C., Xumus 11. - M. Pycckoe crnoso, 2008r.

13. Tlonos, B. A. Muoronukas xumus kH. 1 yyamuxcs / B. A. Tlonos, A. C. CeMeHOB,
I'. A. Xapnamnosuu - M.: [Ipoceeluenue, -1992. -159 ¢

14. Cxynnosa JII. Dkosnorus skunvma M 310poBbs uenoBeka. Xumus (M «Ilepsoe
ceHtsaOps»), 2009, Nel12, 15, 19

15. Cxypuxun U.M., Heuaes A.I1. Beé 0 nuue ¢ TOYKH 3peHust XUMHKA. - M. Bbicur. wk.
1991. -288 c:

16. Illupmuna H.B. Xumus: npoexTHas AeATeNbHOCTD.- Bonrorpan: « Yuutens, 2007
17. Ilynaxosckuii I'.M.Bce o nuine ¢ TOUKM 3peHHs] XUMHKA. XUMHs B mkoje, 2001, Ne3

18. Ilycros C.B. Ilycrosa JIB. Xumuueckue OCHOBbI OSKONOrHM. MoOCKBa
«IIpocesawmenue», 1995 rog

19. Dkonoruueckoe cocrosHue Teppuropun Poccun. VYueGHoe mnocobue/ mom pen.
Vmakosa C.A ., Kama A.I'.- M: uentp «Axkagemusi», 2001

20. DnexTupHbli kypc.XuMHMs H oOxpaHa oOKpyxkamomeil cpenbl. 10 kmacc/CocT
W H Bbananosa- Bonrorpan: UJAT «Kopudeii», 2005

21. ¥Opuna A A» «DnexTuBHble Kypchl. Xumus ansi 8-9 knaccoB» M: M31aTeNbCTBO
«dpoda»,2006 r.
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