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MNpegmMeTHasn 06nacTb: «ECTECTBEHHO-HAYYHbIE NPeAMETbi»
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1. IlosicHUTeIbHASI 3aNTHCKA
Hanpasnennocts [IporpaMmel ecTeCTBEHHOHAY YHAs
VYposenb ocBoeHus [Iporpammbl — 6a30BbI
1.1. AKTyaJbHOCTb M 0COOEHHOCTH MPOTrPAMMBI

Cucrema o0mero oOpa3oBaHHs HE BCErIa MOXET 00ECHeuHTh OOYYAIOIIMXCS TAKUM
ypoBHEeM 00Opa3oBaHMsi, KOTOPbIH OyneT HOCTATOueH Ui pealn3aldd X CIIOCOOHOCTEH B
BoIOpaHHOM cepe nmesTenpHOCTH. [Iporpamma BHEYpOYHOW AESTENbHOCTH «XHMHSI B OBITY»
(manee — Ilporpamma) HampaBjieHa Ha Pa3BUTHE U POPMHUPOBAHUE Y OOYUAFOIIUXCS [[EIOCTHOTO
IpEACTaBICHHs 00 OKPYXKAIOLIMX BEIECTBAX HA OCHOBE MOJYUYCHHBIX XHMHYECKUX 3HaHUH. B
xo/e peanusaudu lIporpammbl, OOy4aroOLIMECcs COBEPLICHCTBYIOT CBOM YMEHHS W HAaBBIKH B
pelICHUH TPAKTUYESCKUX 3a7a4, YTO CIOCOOCTBYET PA3BUTHIO Y HHX JIOTHUECKOrO, WH3KEHEPHO-
TEXHUYECKOrO0 M 3KOJIOTMYECKOro MbIIJIeHHs. Ha mpumepe XUMHUH, ydaliuecs MOJy4YaroT
NPEeNCTABJICHUST O METOJAxX IMO3HAHUS, XapaKTePHBIX [UIsi €CTECTBEHHBIX HaykK
(3KCTIEPUMEHTAITbHOM U TEOPETHUECKOM )

[Ipenycmotpennas Ilporpammoit peanmuzanus MEKIPESAMETHBIX CBSA3€H TO3BOJIUT
O0y4aIOIKMMCSl OCYLIECTBUTh MHTETPALIMIO MMEIOIIUXCS MPEACTABICHUN B LEIOCTHYIO KApPTHHY
MHpa, a MPAKTUYECKHE 3aHITHSI U MPOEKTHAs AESITeIbHOCTh COBEPILIEHCTBOBATH YMEHHUS U
HABbIKHM, HEOOXOIMMBIC [UIs MPOBEACHUS HCCIESIOBAHUS, COMOCTABICHHs (HaKTOB, aHAIU3A
MOJTYYEHHBIX Pe3yJIbTaTOB, padOThl ¢ MPUOOPAMU M PEAKTUBAMHU.

BrnaneHue 3HaHUAMH O XHUMHYECKHMX BEINECTBAX MOTYT OOECHEYHTbh IPAMOTHOE
OTHOIIIEHHE K MPUPOE U K COOCTBEHHOMY 370pOBBIO Oe3 HaHeceHus yinepba. [loaromy 3HaHue
BO3MOKHBIX TOCJEACTBHI BO3ICHCTBUSI PA3IMYHOrO POJa XHMHYECKHUX COENMHEHHUH Ha
OpraHM3M 4ejOBeKa CTAHOBUTCS HEOOXOAMMBIM HE TOJIBKO JUIs BpaueH, HO M ISl KaXKIOro
YeJIoBeKa.

3HaHMs, MOJy4YaeMble B IIKOJE MO XHMHUH, BO3MOKHO M HEOOXOIHMMO I'PaMOTHO
NPUMEHSTh U B TOBCEIHEBHOM >xu3HH. [lo3HaBas OCHOBOMOJIATAIOIIME 3aKOHBI XHMHUH,
o0ydaromrecss 3HaKOMSATCS ¢ COCTABOM M CBOWCTBAMH Pa3JIMUHBIX XUMHYECKHUX BEIIECTB, KaK
€CTECTBEHHbIM 00pa3oM TMPUCYTCTBYIOLIHE B YEJOBEYECKOM OpraHu3Me, Tak U MpH
HE3aBUCHMOM BHEIIHEM BO37eHCTBUH. [IIKOJTbHUKH Y3HAIOT, KAK MMEHHO 3TH BEIIECTBA BIHSIOT
Ha MPOLECCHI KU3HEASSITEIbHOCTH OPraHu3Ma U Ha caMy KH3Hb Y€JIOBEKa - 4TO MOJIE3HO U B
KaKUX KOJMYECTBAX, @ YTO MOKET OKA3bIBATh OTPHULATESIbHOE BIIHSHHUE.

[Tporpamma «XuMHUs B ObITY» 3HAKOMHT OOYHAIOLUIMXCS C KOMIUIEKCHBIMH MpOOJieMaMu
¥ 3a7a4aMu, TPEOYIOIMMH CHHTE3a 3HAHUH MO PsAAy mpeaMeToB ((pu3uka, OMONOTHs, SKOJIOTHS,
reorpadus, ucropus).

OKOJIOTHYECKHE 3a/ayud. aHANIW3 HM3MEHEHHH B OKpYXaIoLIeH Cpeie MW OpraHu3aius
CBOETO BJIUSIHHUS Ha CUTYyalHi0, GOpMUPOBaHHE OEPEKHOrO OTHOLICHHS K MPHUPOJE.

®usnueckue 3amaud U3yueHHUE (PUBHYECKHX CBOWCTB BELISCTB, (PH3MUYESCKHE METO.BI
aHaJM3a BEIeCTBa.

Hcroprueckue 3amauu: HCTOPUUECKHE CBECHHUS O BIMSHUM XUMHHU HA KHU3Hb YEJIOBEKA.

Buosnoruueckue 3amaun: U3y4eHUE XMMUYECKOrO COCTaBa OOBEKTOB SKMBOM MPUPOIBI.

Undopmaruka - mouck wuHpopmauuu B HMuHTepHere, co3manue u odopmiieHue
npe3eHTalMi, paboTa B TEKCTOBBIX M TAOJIMYHBIX PEIAKTOPAX.

Conepsxanue Ilporpammbl 3HAKOMHT OOYHYAIOIIMXCS C XapPAKTSPUCTUKON BEIIECTB,
OKpPY’KalOIIKX HAC B OBITY: BOJA, MOBAPEHHAs COJIb, MUIIEBAs COJa, C BELISCTBAMH, M3 KOTOPBIX
CHEeNaHbl MOCYJa, CIHMYKH, KapaHJalld, Oymara, CTPOMUTEJbHbIE MaTepualibl, aBTOMOOHJIbHAS
TEXHHUKA, JIEKApCTBA U T. II.

Takue Ttembl kak: «Bona», «lloBapennass comb», «Cnuukwm», «bymara» naror
BO3MOXKHOCTh aKTYaJIM3aLHH SKOJOTHYSCKHX 3HAaHUH oOyuarommxcs. [IpakTudeckue 3aHATHS
CMOCOOCTBYIOT (POPMHUPOBAHMIO CHELHMATBHBIX YMEHHH M HaBBIKOB pabOThl C BEIIECTBAMH U
000py IOBaHHEM.

[IpoektHble paboOThI, TEeMaTHKa KOTOPBIX MPHBOAUTCS B IlporpamMme, mMO3BOJAT
copmMupoBaTh y 00YHAIOLIMXCS YMEHHE CAMOCTOSTENIBHO MPUOOPETATh U MPUMEHATh 3HAHHS, &
TaK:Ke Pa3sBUBAIOT WX TBOPYECKUE CIIOCOOHOCTH.



AxtyanbHoCcTb IIporpammel 00yciioBiieHa TEM, 4TO B Y4€OHOM IJIaHE MO MPEAMETY
«XUMHUS» OTBENEHO BCEro 2 4aca B Hedemo B 8 M 9 Kjiaccax, 4TO JAaeT BO3MOKHOCTB
copmupoBate y 00yUaroUmxcs TOIbKO 0a30Bble 3HAHHS MO mpeaMeTy. B Toke Bpemsi Bo3pacT
15-16 Oyner siBisieTcst BaKHBIM AJis1 MPO(ECCHOHAIBHOTO CaMOOMpeneseH s 00y arOuuxcs.
Bo3MO)kHO, 4YTO MPOCHYBLIMHCS HHTEPEC K XHMHH MOMET BJIHITh Ha BBIOOp Oyaymied
npodeccun.

1.2. Henaroruueckas nenecoodpasHocts Ilporpammsi

[Temaroruyeckas nenecoodbpasnocts [IporpaMMbl 3aKiIOYaeTCs B TOM, YTO B IpOLECCE
00yYeHHUsT CO3MAFOTCS YCIOBHUS K (DOPMUPOBAHHUIO Y OOy YAFOIIUXCS
IEJIOCTHOM KapTUHBI MHpA, BOCHHTAHHIO JIIOJEH TBOPYECKUX M KOHCTPYKTHBHO MBICISIINX,
TOTOBBIX K PEIIEHHUIO HECTAHIAPTHBIX KU3HEHHBIX 3amad. Ha s3amstusx mo Ilporpamme
dbopmupyroTcsi ymMeHHsi 0Oe30macHOro oOpalleHHss C BEIIeCTBAMH, HCIOJb3YEMbIMH B
MOBCEIHEBHON JKM3HH, 3aKJIabIBAIOTCS HOPMBI 3I0POBOro oOpa3a >KH3HH. 3HAKOMCTBO
OOyHaromUXCsi ¢ XUMHYECKUMH BELIECTBAMH, M3 KOTOPBIX COCTOUT OKPYIKAIOLIUH MHP,
HO3BOJIIET PACKPBITh BOKHEHINME B3aWMOCBS3M YEJIOBEKA M PAa3IMYHBIX BELIECTB B CPEIE €ro
oOuTaHUSI.

1.3. OrimmunrenbHbie ocodenHocTu [Iporpammel.

[Iporpamma wMeeT NMPUKIAAHYIO HANPAaBIECHHOCTh M CIYXKUT I YJIOBJIETBOPEHUS
WHMBUYaJbHOTO MHTEpeca OOYHAIOUMXCA K M3YYCHHIO M MPUMEHEHHUIO 3HAHMH MO XMMHH B
noBcenHeBHow oku3Hu. B IlporpamMme craBuTcs 3amada HEOOXOAMMOCTH OOECTICYMTH
XAMHYECKYI0 TPaMOTHOCTb B HANPABJICHWH COXPAHEHHUS 30POBbs, KaK 3aJI0ra YCIEHIHOCTH
YeJIOBEKA B JKM3HM, HACTCS MOHSATHE O JICKAPCTBEHHBIX BEINECTBAX M MEXaHM3MAaX WX JICHCTBHS
Ha opraHu3Mm uenoseka. Conepkanme IlporpamMmer ompenensiercss ¢ y4e€TOM BO3PACTHBIX
ocoOeHHOCTelH O0y4aroIMXCss M WX MHTEPECOB B OONACTH TMO3HAHUS MHpa, K camoMmy cebe,
JKU3HH B LIEJIOM, & TAKXKe C YYETOM IMCHXOJIOr0-MeAarori4ecKux 3aKOHOMEPHOCTeH O0y4eHHs U
(opMHpOBaHHS €CTECTBEHHOHAYYHBIX 3HAHWH M BUIOB MO3HABATENbHOM nmestenpHOCTH. Ocoboe
BHUMaHUE yaensieTcsi JOPMHUPOBAHHUIO IKOJIOIMUYECKUX 3HAHUM O0yUarOIUXCS.

1.4. Hean u 3anaun lporpammel

Hean: dopmupoBanue y oOydarommxcs riyOOKOr0 W yCTOHYMBOrO MHTEpPECa K MHPY
BEIECTB M XMMHYECKUAX MPEBPALlICHHUH, MPUOOpeTeHrne HEOOXOAUMBIX MPAKTUYSCKHX YMEHUH U
HAaBBIKOB MTPOBEIEHUS SKCIIEPUMEHTOB.

3anaun:

Oo6yuarmmue:

- pacuMpeHHe Kpyrozopa o0y4aromuxcs,

- TOBBILICHHWE WX MHTEPECA K XHMHH M PA3BUTHE BHYTPEHHEW MOTHBALUHU YUCHUS
yepe3 (HOpMHUPOBAHHE MPEACTABICHHH O COCTaBE M CBOMCTBAX XHMUYECKHX BEIIECTB H
MaTepUasioB, OKPY KAIOIINX YEJIOBEKA B TOBCEIHEBHOM KU3HH U MEIULIMHE,

- pacuMpeHHe W yriayOJeHHe 3HAHUH O0yHYarOUIMXCsS O POJIH XHUMHUYECKUX 3JIEMEHTOB
U HUX COCNMHEHHUH B IKU3HEACITEIIBHOCTH OPraHu3Ma, O BAXHEHUIIUX XUMUYECKHX
IPEBPALICHUSX, JISKAIUX B OCHOBE MeTabosiM3Ma, O MPHMEHEHHWH B MEIUIMHE HEKOTOPBIX
HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB;

- pacuidpeHue W yriiyOjieHHe 3HAaHUU OOydaroIMXCs MO OBJIAJACHHIO OCHOBAMH
METOJIOB TMO3HAHHsI, XapaKTEPHbIX IjIsi €CTECTBEHHbIX HaykK (HaOJIOaEHHE, CpaBHEHHE,
SKCIEPUMEHT, U3MEPEHHE),

- TOArOTOBKA OOYyYarolMXCs, OPUEHTHPOBAHHBIX HAa XHMHUYECKHH MPOPUb
00y4eHHUs, K YCBOSHHIO MaTepHasa MOBBIIIEHHOTO YPOBHS CIOXKHOCTH MO XHMMHH.

Pa3zBuBamumue:

- (QopMupOoBaHHE CMELUHATbHBIX YMEHHH M HaBbIKOB pPabOThl ¢ XHUMHYECKUMH
BEILECTBAMH U MaTepUAaMH B ObITY M UCIOJb30BAHMUS MOJYYCHHBIX 3HAHUH HA MPAKTHKE,

- pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH M YMEHHH Y4YalluXCs CaMOCTOSTEIbHO
npuoOpeTaTh ¥ MPUMEHSTh 3HAHHS HA MPAKTHKE.

BocnurarenbHble:



- BOCIHTAHHE HKOJIOTHYECKOM TPAMOTHOCTH M XHMHYECKOW KYJbTYPbI MPH OOpalieHun
C BEIIECTBAMH,

- BOCMHTAHHE SMOLMOHAIBHO- [IEHHOCTHOrO OTHOLIEHHS K OKPYKAIOIIEMY MHPY;

- OpHUeHTaUus Ha BBIOOP XMMHKO-OHMOJOrHYECKOro mpoQuis.

1.5. Anpecar IIporpammsbl

[Iporpamma aktyanbHa ans obOydaroumxcs 9 kmacca (15-16 ner). Ha oOyuenue mo
[IporpaMMe MpPUHUMAKOTCS BCE KENAIOIIKE, MUMEIoIIHe 0a30oBble 3HAHHUS MO XHUMHH U HE
UMEIOIIUE MPOTHBOIMOKA3AHHH MO 310POBBIO.

1.6. ®opMbI U peKUM 3aHSITHH.
@opMbl OpraHU3aLHU Y4e0HOT0 3AHSITHSI:
- JIGKIMOHHO-CEMHHAPCKOE 3aHATHE;
- MPaKTHYECKOE 3aHSATHE,
- Oecena,
- KoH(epeHuus,
- urpa.

@opMbI OpraHUu3aLUU 00Pa30BaATEIBHOIO NMPOLEcca - TPYINOBAs, HHAXBHIyATbHAS.

Comepxxanue [lporpammbl mpezmnosaraer pasHoOOpa3Hble BHIbI JAESITEIbHOCTH
obyuarommxcs: Oecenpl, IMCKYCCHH, MPAKTUYECKHE U Ja0opaTOpHble paboOThl, CAMOCTOSTENbHbIE
MIPOEKTHBIE PAOOTHI C UCIOIB30BAHUEM PA3TUYHBIX UCTOYHHUKOB HH(OPMALIHH.

I'pynnosasa (Gecena »BpuCTHUESCKAs, 3aLIUTA MPOSKTOB, JaA0OPATOPHOE 3aHSITUE, JSKIHS,
OJIUMITHA[IA, OTKPBITOE 3aHITHE, IPAKTUYECKOE 3aHITHE, TPE3CHTALUS, CEMUHAD).

Hnousuoyansnaa (Habmronenue, oTpadOTKa HABBIKOB PELICHHMS MPAKTHYSCKUX 3aa4).

JlexunoHnHO-ceMuHapcKas GopMa MpoBeneHUsT yueOHBIX 3aHATHH MO3BOJISET PACLIHPHTD
U yoIyOUTh 3HAHHS O XMMHYECKHMX BEIIECTBAX, MPUMEHSIEMBIX B OBITY, CTPOMTEILCTBE,
MemuuuHe W T.1. CeMHHapbl CMOCOOCTBYIOT MOBBIMIEHHIO YPOBHS CaMOCTOSITENBHOCTH
o0Oy4aroImuxcsi B YCBOGHUU Marepuaja ¥ mpu padoTe ¢ JOMOJHUTEIbHBIMH HCTOYHHKAMH
unopmarmu. [IpakTudeckune 3aHATUS CIOCOOCTBYIOT (POPMHUPOBAHHUIO CIELUATBHBIX YMEHUH H
HaBBIKOB pa0OThl C XUMHYECKUMHU BeLlecTBaMHU U obopynoBanueM. Co3naHHe MPOSKTHBIX PadoT
no oTae’dbHbIM Temam [IporpaMmbl MO3BOJSIOT Pa3BUThb TBOPUYECKHE CIOCOOHOCTH,
chopMupoBarh y 00yHaIOIIKUXCsl YMEHUS CAMOCTOSTEIbHO MPUOOpETaTh 3HAHUSI.

Wnrerpauus: nporpamMma yriayOssieT 3HaHUs MO OHOJOTHMH, XHWMHH, 3KOJIOTHH,
MEIUIUHBIL, ICUXOIOrHH. UTOrOM yCBOEHHSI MPOTrPaMMBbI SIBJISIETCS 3AIUTA MPOEKTA.

Pexxum 3ansTuii: 1 pas B Henemo no lyacy.

1.7. Cpoxk peanauzauumn IIporpammsi.

Cpok peanuzanuu mporpammbl - 1 roa. OO0mee KOJUYECTBO Y4YeOHBIX 4YACOB,
3aMJIAHMPOBAHHBIX HA BeCh nepuoa odyuenusi: 34 yaca.

1.8.Ilnanupyemsbie pesyabrarbl ocBoeHusi I[Iporpammbl. OOpa3oBaTenbHbIe
pe3yJbTaThI:

[Tocne 3aBepuieHus o0yuenus mo [Iporpamme obyuaroumecst OyayT 3HATH:

- COCTaB, CBOKMCTBAa, 0O0JACTH MPHMEHEHHs HamOoliee pacHpOCTPaHEHHBIX BEIIECTB U
MaTepHaioB U YMETb MPUMEHSITh MX MO Ha3HA4YEHHIO, COOMIofas mpaswia Oe30MmacHOro
oOpalrieHus ¢ HUMH,

- POJIb XUMHYECKHX SJIEMEHTOB M MX COSAMHEHUH B KHM3HEASATEIbHOCTH OPraHU3Ma,;

- BaKHEHUIINE XUMHUYECKUE MPEBPALICHHS, JISKAIIKE B OCHOBE MeTab0IM3Ma,

- HEKOTOpbIe HEOPraHMYECKHE M OPraHWYECKHE BELISCTBA, MPUMEHIEMbIC B MEIULIMHE.

[Tocne 3aBepienust 00yuenus no [Iporpamme obOyuaromuecs OyayT yMmeTh:

- COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OHMOTE€HHBIX 3JIEMEHTOB B MPUPOIE,
O00OCHOBBIBATh POJIb KAKIAOTO B COXPAHSHHWH MPUPOIHOTO PABHOBECHS, aHATM3HPOBATH
MPHUYMHBI U TIOCIEACTBHS €r0 HApYLIEHHS,

- TMPOBOAMTh XUMHUYECKUH SKCIEPUMEHT MO OOHAPY>KEHUIO KATHOHOB U aHHMOHOB B
pacTrBopax;



-cobnogats npasuna 6e3onacHocTM nNpuv  06palleHUM € JIEKAPCTBEHHbIMU
BellecTBaMun 1 CpeACcTBaMU ObITOBON XUMUK;
-COCTaB/IATb OTYET O NPOLENIaHHOM 3KCMEPUMEHTE;
-MPUMEHATb BELLECTBA MO Ha3HAYEHWIO;
-peLuaTh 3afja4n pasIMYHON CTEMeHW CNOXHOCTMW: Kak TUMOBbIE, Tak Y KOMMJIEKCHbIE;
-pa3BMBaTb COOCTBEHHYHO MHULMNATMBY W MO3HABATE/IbHYI aKTUBHOCTb MPY peLleHnm
pa3IMUYHbIX BONPOCOB 1 NPO6/EM B XUMUW.
Ong  MOHMTOpPUHra pe3ynbTaTMBHOCTM 06pa3oBaTeNbHOro mnpouecca Mo
MporpamMmme «XUMuA B 6bITY» UCMONL3YIOTCA CMeayoLne BULbl KOHTPOSIA:
* NpefBapuTeNbHbIA KOHTPO/b (NMPOBEPKA 3HAHMIA yYallMXca Ha HavyasbHOM 3Tarne
0CBOeHUA Mporpammbl) — BXOLHOE TeCTUPOBAHUE;
* TEKYLUMIA KOHTPONb (B TEUYEHMe BCEro CPOKa peanunsauuu Mporpammbl);
* UTOrOBbIA KOHTPO/b (3aK/OUUTENbHAA NPOBEPKA 3HAHWIA, YMEHWI, HaBbIKOB MO
nToram peanusauum Mporpammbol).

2. Cofiep>xaHue NporpamMmmbl
2.1.  Yu4ebHbIin (TemMaTUYeCcKunii) niaH

Ne  JlasBaHue pasgena KonnyecTso yacoB dopma aTtTectauun/
Bcero Teopus npakTuka KOHTpPO/IA
BBoaHble 3aHATUA. 3 2 1
1 WcTopusa 2 1 1 BxogHoe
B3aVIMOOTHOLUEHW TeCTUpOBaHMe
YesioBeKa 1 Npupoabl
2 CBoiicTBa BeLLEeCTB 2 1 1 TecTupoBaHue/ OT4eT
no NpaKTUYeCKOM
paboTe
3 Mouyemy n Kak 2 1 1 TecTupoBaHue/ OTyeT
npoTekarT no NpaKTUYeCKOM
XUMUYECKMe peakuuu paboTe
4 Boga 2 1 1 TecTupoBaHue/ OTyeT
no MPaKTUYeCKOl
paboTe
5 YucTble Bewectesa n - 2 1 1 TecTupoBaHue/ OT4yeT
CMECM B >KU3HM no NpaKTUYeCKow
yesioBeka paboTe
[MoBapeHHas conb U 2 1 1 TecTupoBaHue/ OTyeT
6 caxap no MpaKTUYecKol
paboTe
7 XUMna NnLwm 2 1 1 TecTupoBaHue/ OTyeT
no NPaKTUYeCKOM
paboTe
8 Cnnukn 2 1 1 TecTupoBaHue/ oTyeT
no NPaKTUYeCKOM
paboTe
9 bymara 2 1 1 TecTupoBaHue/ oT4yeT

no I'IpaKTVILIeCKOVI



pabore
10 | Xumwus ul 2 1 1 TECTUPOBaHUE/ OTYET
CTPOHUTENBCTBO no NPAKTUYECKON
pabore
11 | Xumus u MenuiuHa 1 1 TECTUPOBaHUE/ OTYET
no NPAKTHYECKOU
pabore
12 | Xumus u Tpancnopr | 2 1 1 TECTHPOBaHUE/ OTHET
no NPAKTHYECKOU
pabore
13 | Xumus u yncrora B | 1 1 1 TECTUPOBAaHUE/ OTUET
JIoMe no NPAKTUYECKON
pabore
14 | Xumns u| 2 1 1 TECTHPOBaHUE/ OTYET
KOCMETHYECKHE no NPAKTUYECKON
cpenctaa pabote
15 | Xumust  u nnanera | 2 1 1 TECTUPOBAaHUE/ OTUET
3emutst o HPaKTHIECKON
pabore
16 | HayuHno- 3 1 1 3amuTa MpoeKTa
HCCIIeZIOBATENbCKAS
POEKTHAs
JeATEITbHOCTD
34 17 17

2.2.Conepxanne Iporpammsr

BBenenue

OOmmume mpaBuiaa paboThl B XUMHUECKOH jlabopatopun. TexHuka 0e30MacHOCTH MPU
pabote B xumuyeckon naboparopuu. OkazaHue MepBOM MOMOILM MPU HECYACTHBIX CITyHasX.
[lpaBuna pabOTBI C KUCIOTAMH, LIEJIOYAMH, JISTYYMMH BeIISCTBAMU. HarpeBaTesbHbIe
npuOOpbl U mpaBuia paboThl ¢ HUMH. XHMHYECKas MOCyAa oOIiero HasHaueHusi. MpiTbe U
CYIIKa XUMUYECKON MOCYIbI.

Ponb XxuMHUHM B KM3HM YeNlOBEKa M pa3BUTHH denoBedecTBa. O030p BaKHEHIIMX
KJIACCOB COCIUHEHUH, HMCIOJIb3YEMbIX YEIOBEKOM. XHMHSl -TBOPEHHE IMPHUPOIbI M PYK
YeJoBeKa. XHMMHUS BOKPYT HaC. XUMHYECKHE BEIIESCTBA B MOBCETHEBHON JKU3HU YEIOBEKA.

Ilpakmuka:

IIpuemovr oOpawens ¢ HaspesamenvHbiMi NPUOOPAMU (CRUPMOBKA, NAUMKA, 600AHAS
Oans) u Xumuueckou nocyooi obue20 HazHA4eHUs.

Cocmagnenue mabnuy, ompaxcarowux KiACCUGUKayUio 6ewecms, U3C0MosIeHUe
IMUKEMOK HEOP2AHUYECKUX BEUjeCms, COCMABLEHUE CAUCKA PEeaKmu6o8, HECOBMECHMUMbBIX
OJIsL XPAHEHUSL.

Tema 1. Mcropus B3aMMOOTHOIICHUH YeNOBEKa U MPHUPOBI

Hcrounuku sHeprum (UcuepmaeMble W HeUcueprmaemble). « DKOJOTHYSCKHH PIOK3AK).
HeobxonumMocTs OepeskHOro OTHOIIEHHUS K OKpysKarouen cpene. UenoBek U NpHpoOaa B JAJICKOM
IPOILIJIOM: IpUCBauBalollee Xo3sMcTBO. JlpeBHue noau. BnusHue NpUpPONHBIX YCIOBUM Ha
pacceyieHue U 3aHsTUsl APEBHUX JIIOJEH.

OcCHOBHbBIE 3aHITHS JAPEBHUX JIFOJACH: coOHMpareabcTBO M oxota. lIpucBauBaroiee
X03s511cTBO. JIOKANBHBIA XapaKTep BJIHUSHHUS OSSITEIBHOCTH JIPEBHHUX COOMpATeNied M OXOTHHKOB
Ha MPUPOLY.

Ilepexon uyenoBeka k mpou3BOAsIMIeMy Xo3aucTBy. lIpomsBopsiiee XO03sUCTBO.
Bo3HukHOBEHHE 3emuienenusi W CKOTOBOACTBA. Bo3neWcTBHe HAa NPUPOLY APEBHHUX
3emiienieNiblieB U CKOTOBOAOB. CTUXHMIHOE mnpupoxonosb3oBande. OnycTbiHUBaHUE. | uOenb
LABUJIA3ALUHA.




Ot xonecHUIBI 10 camoiieTa. M3MeHeHne Xapaktepa MPUPOIONOJIb30BAHHS B MPOLECCE
pa3BHUTHS YEJI0BEUECKOro odiecTsa

UYenoek u mpupoaa B HacrosimeM. [IpsMoe W KOCBEHHOE BO3IACHCTBUE XO3IHCTBEHHOM
NEeATETbHOCTH dYenoBeka Ha mnpupony. HMuatponykuusa. Heucuepmaempie n ucuepnaembie
MCTOYHUKH 3Hepruu. MCTOUHMKHN Heprum (McuepmaeMble W Heucuepnaembie). « KOJOrHUSCKUH
prok3ak». HeobxoaumocTs

OepeKHOro OTHOLICHHS K OKpY»Karolieh cpene. AJbTEPHATUBHBIC HCTOYHHKH DHEPIHH.
[IpunuBHBIC SNEKTPOCTAHIMHU. DHEPrUs BeTpa. [ eotepmanbHas sHeprus. buosHepreTuka.

Ipaknuwueckue 3adanus

Mooenupyem sempsinoii Osucamens.

Cmpoum «po3y 6empo6» c60eii MeCmHOCHIL.

IIpespaweniie pasnvix 61008 Hepeuu Opye 6 Opyed.

Haepeeaem  no-pasnomy  (nepeoauwa  mennogoii  sHepeuu  UTYYEHUEM,
MenionpPOBOOHOCMbIO, KOHEEKYUET).

Tema 2. CoiicTBa BEIIECTB.

XuMu4eckre U (pu3MYeCKHe CBOWCTBA BellecTB. UncThie BemecTBa U cMecd. OCHOBHbIE
IpHEeMbl C TBEPAbIMH, >XHIKHMH M Tra3000pa3HbiMH BeliectBamu. JlabGopaTopHbie cmocoObI
MOJTyYeHUS] HEOPraHu4deckux BemecTB. llpouecc pacTBopeHus BemecTB. PacTBOpel M WX
PUTOTOBJIEHHUE.

Ipaknuueckue 3ad0anus

[lonyuenue yenexucnoeo 2a3a, KUcopooa 6 iadopamopui.

[lonyuenue cynvhama meou u3 meou , cepedpa u3 Humpama cepedpa u m.o

Tema 3. [IoueMy ¥ Kak IpPOTEKAIOT XMMUUECKUE PEAKIIHH.

MuoroobOpa3suie U 3aKOHOMEPHOCTH MPOTEKAHUS XHMUYECKMX peakiui. Knaccudukarms
XUMUYECKUX pPEaKUud. 3aKOHOMEPHOCTH MPOTEKaHMsI XHUMHUYECKHX peakiui. BHemnune
IPU3HAKK TPOTEKAHUS XUMHUYECKMX PEAKIHHA. XHMHYCCKHE YpPaBHEHHS. 3aKOH COXPaHCHUS
MaccChl BEIIECTBA. XUMHUYECKUE PEAKIINH B XUBBIX OpraHU3Max.

Ipaknuueckue 3adanus

Cocmaenenue ypasHenuil peaxyuii N0 Yenoyxe npespaujeHuil.

Onvimer «3mest U3 caxapHoil nyopuly, «Bszaumooeticmeue memanios ¢ CONAHOI
KUCTIOMOT», «3Mest U3 2IIOKOHAMA KATbYUs»

IIpogeoenie kavecmeenHvx peaxyuil.

Tema 4. Bona.

Bona B macmtabe mnanersl. Kpyrosopot Boabl. [Ipuponnas Boma u eé mpecHOW BOABI Ha
wianere. [IpecHas Boga U ee 3amackl. JKoJIOrHYeckue mpodiembl 4McToi Boabl. Bona B
opranu3me uenoBeka. Boma B MemuuuHe W (apMakogorud. AHOMATUH (PU3HYESCKHX CBOMCTB.
PactBopsitomiast criocoOHOCTh BoAbL. [IpoOieMbl MUTHEBOM BOMBI.

IIpakTuka:

Ananuz 800bi U3 NPUPOOHBIX UCTHOYHUKOG.

Pacmeopsiowgee oeticmsue 600vi.

Ouucmra 600bi.

Onpedenenue ircecmxocmu 600bl U €€ YCMPaHeHue.

Mmnozo nu 6001 6 o6owax u ppykmax?

Tema 5. HUucTble BelecTBa U CMECH B SKU3HU YeJIOBEKa

UYucteie Bemmectsa Jucrunnuposannas Boaa, Kucinopon. Cepebpo, Bomopon, Ceuner u
ap. Uctunnbie pactBopel. Cmecn Mopckas Boga. 'panur. Crans. PacTBOp Xjopuna Hatpus st
uabekud. Uyryn. Bosmyx. basamer. Crekno. Omynbcus «Mmacino B Boae». PasHoBuIHOCTH
cMecel, o0acTd MX HMCIHOJb30BaHHs B MOBCEIHEBHOW KM3HU 4ejioBeKa. | OMOreHHbIe U
rereporeHnbie cMecu. Cmecu B (apmakoioruu. [IpuMepsl KUAKUX, TBEPABIX M Ta3000pasHBIX
cMeceit. OnHOpPOIHBIE U HEOMHOPOAHBIE cMecH B ObiTy. CBolCTBA cMecel. Pasnenenue cmecei.

Boinenenve BeliecTB M3 HEOJAHOPOIHOW CMeCH, OOpa3sOBaHHOW PACTBOPUMBIMH H
HEpacTBOPUMBIMH B Bojae BemectBamu. OrtcramBanue: BrineneHue BemecTB W3 HEOJHOPOAHON
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMH B BOJE BELIECTBAMH C Pa3jIM4HOM MJIOTHOCTHIO. B



IENUTEbHOW BOpOHKE. J{MCTHIUIALMS, BbIapUBaHWe, LEeHTpH]yrupoBanue, xpomarorpadus,
KPUCTAJTM3ALMs ¥ BO3rOHKA. [leperonka wiM AUCTHIUILHUS - CIOCO0 pa3iesieHus, OCHOBAHHbIN
Ha pa3inYUH B TEMIIEpaTypax KUIIEHUs APYT B APYre KOMIOHEHTOB.

Ilpvem pasneneHuss OOHOPOJHBIX CMECEH IyTEM MCHApPEHUs JIETYUMX JKUAKOCTEH C
nocienyromen KoHAeHcauuen ux mnapos. [lpumep: nonayueHue AUCTUIIMPOBAHHOM BOABL
Pemenue 3ana4y Ha HaX0XIEHUE MACCOBOM M OOBEMHOH J0JIM KOMIIOHEHTA CMECH.

Ilpaknuika

H3zeomoenenue npocmetiuux Quiemposé u3 NOOpyyHsvix cpedcms. Pazoenenue
HEOOHOPOOHBIX CMeCeli.

Ouucmra MeOH020 Kynopoca om HepacmeopuMblX 1 pacmeopuUMslX NPUMecell.

Tema 6. [loBapennas conp u caxap

Posnb moBapeHHOM coi B OOMEHE BELIECTB 4eoBeKa U KUBOTHBIX. CoseBol OaaHC B
opranusMe uenoBeka. [IpvmeHeHue xyopuaa HaTpus B XO3SIMCTBEHHOW AESITEIbHOCTH
yenoseka. Korga cosp - sa. 3moynorpebieHue conpio. Mcnonp3oBaHue XJIOpuia HATPUS B
XAMHYECKOH TMPOMBIIUIEHHOCTH. VCMob30BaHUEe XJIOpUAA HATPHs B MHINE, METHIHHE.
IIponssoncTeo nmoBapeHHou conu. Caxap u ero coicrta. [lonesnsie u BpenHbIe YepTHI
caxapa. HeoObmHOe npumMeHeHne caxapa.

Ipaknuika.

Ceolicmea pacmeopoe nosapeHHol conu

Lopum nu caxap?

Tpubonomunecyenyus

Tema 7. XumMus nuinu

U3 uwero cocrout numa. XUMHUYECKHH COCTaB NPOAYKTOB mnuTaHus. OCHOBHBIC
KOMITOHEHTbl MHIIM. >KUPBI, OEJKH, YIJIEBOIAbI, BHUTAMHHBI, COJH. XHMHS MPOIYKTOB
pPacTUTEIBPHOIO M 3KMBOTHOrO mpoucxoxzaeHus. Pusuonorus nwumesapeHus. lIpoaykrs
OBICTPOrO MPHUrOTOBJICHHS W OCOOSHHOCTH WX MPOM3BOACTBA. lIporecchl, MPOMCXOASIIUE MPH
Bapke, TyIIEHUHU U >kapeHuu nuimu. Kak crnenaTte €1y He TOJBKO BKYCHOMW, HO M IOJIE3HOW?
JloOaBk# B MPOIYKThI MTUTAHUSI.

XUMHUYECKUE pPEaKIMH BHYTPH Hac. XHUMHUYECKHE MPOLIECChl, MPOUCXOSANIUE MPH
XpPaHSHHUH U nepepaboTKe CebCKOXO3SHCTBEHHOTO ChIphsi. KOHCEpBaHTbI M AHTHOKUCIMTENH, UX
poJIb.

CrnocoObl XHMHUYECKOT0 aHAJIM3a COCTABA BELIECTB B MpoayKTax nmuTaHus. Comepkanue
BUTAMHUHOB W MUHEPJIbHBIX BEILECTB B MMUIIEBbIX MPOIYyKTAX.

Ilpaknuika

Onpeoenenue xauvecmea meoa. [lposepka meda na nanuyue Kpaxmaia, Meid, Caxapo3sol.

Onpeoenenue eumamunos A, C, E 6 pacmumenvHom macie.

Onpedenenue HUmMpamos 6 npooyKmax.

AHanuz npoxiaoumenvHvlX Hanumxkos.

Onpeoenenue Koeuna 6 HanUmMKax

Onpeodenenie co0epIcanus HUpPos 6 CEMEHaX pacmeHul.

Kauecmeennvie peaxyuu Ha npucymcmeue y2ne60008.

Xumuyeckue onvlmovl ¢ HE6AMENbHOI PEIUHKOIL.

Onpedenenue cooepacanus NOBAPEHHOI COMU 6 NPOOYKMAX NUMAHUL (MACLO, Cblpbl,
COJIEHbIE MBOPONCHBIE UOEUSL).

Tema 8. Cninuku

[Tupodopsr. Uctopus uzobperenus cnuuek. Crumuku [llancens u Yokepa. Cruuku
Copua. Crouuxku Hpunu. IlBeackue cnuuku Jlynacrpema. Kpacueiii u Oensiii docdop.
OKHCIHMTENBHO - BOCCTAHOBHTEIBHBIC MPOLECCH, NPOTEKAOIUE MPH 3KUTAHWH CIHYKH.
OcHOBHbIE BHIBI COBPEMEHHBIX CIHYeK. JlepeBsHHbIE(M3rOTOBICHHBIE U3 MSTKUX MOPOJ AepeBa
- OCHHBI, JIMIBI, TOMOJS, AMEPUKAHCKOW OENOW COCHBI M T. I.), KAPTOHHBIE U BOCKOBbBIE
(mapaHOBbIE - M3TOTOBJICHHBIE W3 XJIOMYATOOYMAaXKHOTO SKTyTa, MPOMHTAHHOTO mapaduHom).
[To MeTony 3askUraHus - TEPOUHbIE (3AXKUTAIOLINECS MPU TPEHHH O CMELHATbHYIO MOBEPXHOCTD -
TEPKY) U OecTEpoUHbIE (3aKUTAIOIIHUECS MPU TPEHUH O JIFOOYIO MOBEPXHOCTB).



Crnunueunoe npou3BoacTso B Poccun. CTpoeHHE, COCTaB M M3rOTOBJICHUE CIIAYEK.

Cnenuanpubie cnuykd. [1ITopMOBbIe (OXOTHHYBH) - TOPALIKE HA BETPY, B CHIPOCTH U MOJ
noskném. TepMuyeckre - pa3BUBAIOIIKE MPU TOPEHUH OOJiee BBICOKYIO TEMIEPATYPY M JAIOLINE
IpH CrOPaHWHU TOJOBKH OoJjbliee Koau4ecTBO Teria. CHUTHaibHBIC - JAIOLIME MPH TOPESHHU
uBetHoe miams. Dororpaduueckue - HarOLIMe MFHOBEHHYIO SIPKYIO BCIBILIKY, HCMOIb3YEMYIO
npu ¢ororpapupoBanuu. CurapHble - CIOHYKH YBEIMYEHHOTO pasMepa i Oosee
HPOJOKATEIBHOTO TOPSHUSI TPH PACKYPHBAHMU CHTrapbl. TpyOOYHBIC- CIIHYKH YBEITHUSHHOIO
pasmepa mis Oojiee MPOJOIKUTEIBHOIO TOPSHHS NP PACKYPUBAHUH KYPHTEIBHOW TPYOKH.
KamuHHbBIE - OYeHb JIMHHBIC CMUYKH, YTOOBI 32)KMraTh KAaMUHBI. | a30Bbie - MEHbLICH [UTHHBI,
YeM KaMHUHHbIe, 4YTOOBl 3aXHratb ra3oBble ropenku. JlexkopaTuBHbie (MOJAPOYHBIE,
KOJUISKIIMOHHbBIE) - OTPaHMYCHHBIC BBIMYCKH KOPOOKOB (MHOrAa HaOOpaMH, YJIOKSHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

Ilpaknuika

H3yuenue c60iicme pasnudnvlx 61006 CRUYEK (ObIMOBbLX, OXOMHUYBUX, MEPMUYECKUX,
CUCHAIBHBIX, KAMUHHBIX, (homozpaguueckux).

Tema 9. bymara

Ot nmeprameHTa W IIENKOBBIX KHUT a0 Hamux aHew. Llemmronmosa. Cessyromue:
KAOJKH, KapOOHAT KaJbLUs, MATMEHTHI. XJIOMYaTOOyMaskHble TKaHH. Buabl Oymarn u ux
IPAaKTHYECKOE HCIONb30BanHue. TexHonorus npousBonacrsa Oymaru. CTpykTypa Oymaru mo
MHKPOCKOTIOM BO (hJIyOPECLIEHTHOM CBEUEHHUU.

[Tonydabpukatel i MPOU3BOACTBA OyMmaru: ApEeBECHAs Macca WM ILEJUTI0N03a;
LEJUTIONI032 OJHOJIETHUX PACTeHHH (COJIOMBI, TPOCTHHLBI, KOHOIUIM, pUCa U APYTHX),
HONYLEIUTION03a; MaKyJaTypa, TPsAMUYHAs MojayMmacca; Uil CHeHHaTbHBIX BHIAOB OyMaru:
acOecT, WepPCTh U APYTrHUe TEKCTUIIbHBIC BOJIOKHA.

[TpousBoacTBo OyMard: MPUrOTOBICHHE OyMaKHOM Macchl (pPasMoOi U CMELICHHE
KOMIIOHEHTOB, TMPOKJIEeWKa, HAMOJHEHHE M OKpacka OyMaskHOW Macchl), BbIpabOTKa
OyMa)kHOM Macchl Ha OymaropaenaTenbHON MaluuHe (pa30aBiieHHe BOMOW M OYMCTKA MAcCChl
OT 3arpsi3HEHWH, OTJIMB, MPECCOBAHHWE M CYIIKa, a TakKe IMEepBHYHAs OTIENKA),
OKOHYaTeJIbHasl OTAeNKa (KalaHIUPOBaHHE, Pe3Ka); COPTHPOBKA U YITaKOBKa.

Ilpaknuwika.

H3yuenue ceoiicms paznudnvlx 61006 OYyMAau.

Honyuenue oymacu.

Tema 10. XuMus 1 CTPOUTENBCTBO

Crpoutensubie pactBopbl. M3sects. Men. Ilecok. beron. Llement. Mcropust crekna.
Kupninuu. ®appop u dasuc. [peBecuHa - yHHUKaIbHBIM CTPOUTEIbHBIA MaTepHall.
Jlakokpacounbie Marepuanbl. CBOHCTBA ONU(BI, MACISHBIX KPACOK, dMajied, pacTBOPUTENEH.
[Tonsitue 00 SKONOTHUYSCKM YMCTBIX Marepuaiax. Kepamudeckas nena. 3umaput. Kampimmr.
Conomut. I'pyrobnoku. CunukaThl METAJUIOB M BSXKYIIME MaTepHasibl. KOpposus CTPOMTEIbHBIX
MarepuainoB. [lomumepsr B cTpouTeNnbCTBE.

XUMHUYECKHE CBOMCTBA CTPOUTEIbHBIX MaTEPHAIIOB

Xumudeckas CTOMKOCTb - 3TO CBOWCTBO MOKAa3bIBAET, HACKOJBKO MaTepHall YCTOMUYUB K
BO3/EHCTBUIO APYTUX BEILECTB. KUCIIOT, IIEI04Yel, COJIe U ra3os.

KopposuonHas yCcTONYMBOCTD - CBOMCTBO MaTE€pHasia MPOTUBOCTOSITh BO3ACHCTBUIM
OKpYy>Karoler cpenpl. Yaie BCero 370 OTHOCHTCS K CIIOCOOHOCTH HE MPOMYCKATh BJIAry.

PacTBOpHMOCTD - CBOMCTBO, MPH KOTOPOM MaTepras KMeeT ClIOCOOHOCTb PACTBOPSTHCS B
Pa3IUYHBIX KUIKOCTIX.

Anresus - CBOWCTBO, KOTOPOE XapaKTepU3yeT CIOCOOHOCTh COSAMHATHCS C APYTUMHE
MarepruaiaMy U MOBEPXHOCTAMH.

Kpucrannmmsamus - XxapakTepuCTHKA, TIPH KOTOPOH MaTEpHasl MOXKET B COCTOSIHUY T1apa,
pacTBopa WM pacijiaBa 00pa3oBbIBATh KPHUCTAILIBL.

Buabi 3arps3aenuit (MbUieBble, paglaliOHHbIE, OMOMOrHYEeCKHE, IIYMOBBIE), 3HAUCHHE
JKUBBIX OPTaHU3MOB B JOMax M KBapTHpPax.

Ilpaknuika



Onpedenenue OmMHOCUMENbHOU 3aNbLIEHHOC 6030YXA 6 NOMEUJCHUL.

Peutenue 3a0au c skonocuueckum cooepircanuem.

Tema 11. Xumus u MequIuaa

Ilepsvie wacu xumuu ¢ meduyune. llonste o (papMakoNOrvu, HUATPOXUMHH,
xumuoTtepanuu. [lapanensc - ocHoBononokHUK MenuuuHCKOW xumuu. Knasaui ['anen -
dapmakosor. II. Dpmux - OCHOBOMONOXKHUK XUMHOTepamuu. [Ipodeccrn: XUMHUK, OHOXHMUK,
(papmanuent, nabopant. JlekapcTBeHHble BelecTBa. KiaccupuKauuu JeKapCTBEHHBIX BELIECTB:
(bapmakonorudeckas, xumuueckass. CbIpb€ Uil MOJYYSHHs HEOPraHUYECKHUX, OPraHUYECKHX
JIeKapCTBEHHbIX BemectB. DOpMbI JIEKapPCTBEHHBIX MpEenapaToB. TaOJETKH, Opaske, CBEYH,
SMYJIbCHH, CYCIIEH3UH, HACTONKH H JIp.

Ilpaknuika

O3naxomuerue ¢ opmamu 1eKapCmeeHHbIX Npenapamos.

3naxomcmeo ¢ 0Opasyamu 1eKApCmMEEeHHbIX CPEOCME 1 ONBINbL C HUMU.

OKCKypcus 6 MeEOnYHKM.

Campte npocmeie u3 nexapcme

[lepmanranatr kamusi. Hcrtopust otkpbitHs. Dusnmueckne cBowcTBa. OKHCITUTEIBHBIC
cBoiicTBa. IlpuMeHeHne pacTBOpPOB MepMaHraHara Kanus B ObITy, B meauuuue. llpasuia
XpaHeHus. Mepbl MepBOW TMOMOINM NPH OTPABJICHHH KOHLEHTPHPOBAHHBIM PacTBOPOM
nepmaHrasata kanus. Ilepoxkcun Bomopona, ucropusi oTkpwiTusi. Ileprumpons. ®usuueckue,
xuMuueckue cBoictBa. IlpuMmeHeHne B MeguLMHE: KPOBOOCTaHAaBIMBAKOIlee U
nesuHpuuupyromee cpeactso. Moa: UCTOpHs OTKPBITUS, CTPOSHHE, (PU3UUSCKHE U XUMHUYSCKHE
CBOMCTBA, NPUMEHEHHUE.

Bophast kucioTta, OOpHBIM CHMPT, AHTHCENTHYECKAas AaKTMBHOCTh. DH3MONIOTHYESCKUH
pacTBop.

Jsnuc. Hamateipubiid coupt. ['ekcarnapar xjopuaa Kanbims. | entaruapat cynbgara
IIMHKA.

AXTHBHPOBAaHHBIH yTOJIb.

Ilpaknuika

IIpucomosnenue pacmeopa xnopuoa Kauwvyls ¢ 3a0aHHOU MACCO60T oIell.

«Kuokuit xameneony. Paznoowenue neporxcuoa eodopooa. H202 - oxucaumens,
soccmanosumens. Pacmeopenue uooa 6 e6ooe, 6 cnupme. Pacnosnasanue uUoOUO0s.
Oobecyseuusanue pacmseopa nepManeaHama Kaaus akmueupOSAHHbIM Y 2EM.

Aooseumsie semgecmea

Anpi. Knaccudukauus smoBHTBHIX BEIIECTB. YTapHbIM ra3. MPU3HAKA OTPABIICHUS.
Oxazanue nepod momomu. PryTs. TokcnunocTs mapoB pryti. CONU PTYTH: KOJIOMENb, Cyjiema,
npuMeHeHue B meaunuHe. Mprmbsk. Ceunen. CoenuHeHUst XxpoMa. TOKCHYHOCTh OPTaHUYSCKUX
pactBoputeneii. [IpaBuna xpaHenus simoB B ObiTy. Mepbl MepBOi MOMOLIM MPH OTPABICHHUH.
XuMHSI ¥ MEJIUIMHA.

Buozennsie 31emenmet u ux coedunenus

OOmmit  0030p OHONOTHYECKOW pOJM DJIEMEHTOB-OPraHOreHOB Yriepona. Bomopon.
Kucnopon. Aszot. Cepa. ocdop.

Buonoruyveckas ponb HEKOTOPBIX HEMETAIUIOB, HE OTHOCALIMXCA K Opranorenam Dtop.
Xnop. bpom. Mon. Kpemuwmii. Cenen.

buonornueckn Ba)kHBIE HEOPTaHMYECKHE COENMHEHHs HemetawioB. Kucmopoxn. O30H.
Bona. Munepanbubie Boabl. llepoxcun Bomopona. depmeHTaTUBHbIE CpPENCTBA 3aILLUThI
opranusma. CepoBogopon. Ammuak. L{ukn modeBrHO0OpasoBanus. MOHOOKCH a30Ta.

Hutpatbl, HUTpUTHL. Yriaekucield ra3. MoHookcH yriepona. bydepHbie cuctembl
opranusma. [mapokapOonatHas Oydepnas cucrema. Docharnas OydepHas cucrema.
Mexanusm Oy(hepHOro neHCTBHS CHCTEMBL. B3aMMOCBS3b KPyroBOPOTOB OHOr€HHBIX
3JIEMEHTOB.

Buoneopzanuueckan xumus u meduyuna

Heopranuueckyro OMOXHMHIO MOKHO pAacCMaTPUBATh KaK MPUJIOKEHHE MPUHLUIIOB
KOOPAMHALMOHHOW XHMHH METAJIOB K OMOJIOrHueckuM mpodiiemaM. Mertasibl B OpraHu3Me



4eIOBEKa

Buosoruveckas poiib « METAIIOB KH3HH»

OOmmmi 0030p ponu s-metamnoB. Harpuii. Kanuit. Marauii. Kanpuuii. JlanHble MeTaTbI
paccMaTpUBAIOTCS COTJIACHO TJIaHA:;

L. Conep:xanue B 3eMHOM Kope. BaskHeHIMe mpUPOIHBIC COSTUHEHYS.
2. Copepxkanue ¥ (pOpMBI CYLISCTBOBAHHMS B KMBBIX OpraHu3Max. buonormueckas
pOJIb.
3. [IpumeHeHNE MeTa/Ia U €r0 COSANHCHUN B METULIUHE.
4. Tokcu4yHOCT MeTaJIA U €r0 COSTUHEHHUH. )

OOmmi o630p ponu d-meramnon. XKenezo. Mapraunen. KobGaner. Menp. Llunk.
Monubnen. JlaHHbIe METaIbI PACCMATPUBAIOTCS COTJIACHO TJIAHA!

1 ConepxaHue B 3eMHOU KOpE.

2 BaHelue NpupoaHbIE COSIUHEHMUS.

3 Conep:kanue U GOPMBI CYIISCTBOBAHHS B )KUBBIX OpraHu3Max. buonornyeckas posb.

4 IlpuMeHeHHE MeTajla ¥ €ro COeIMHEHUN B MEULIUHE.

®uznonornueckas 1 MaTOJIOTHYESCKas POJIb HEKOTOPBIX 3JEMEHTOB B

opranusme. s-OnemeHThl. d-DnemenTsl. KommiekcHbie (KOOpAMHALMOHHBIE) COSTMHEHMUS
Pa3MYHBIX 3JIEMEHTOB B OpraHu3Me. DJEMEHTbI, OOJIe3HH, JIeKapcTBa. BHOOrHYeCKn aKTHBHBIC
MOJIEKYJIBI.

Bona. Amunokucnorsl. AckopOuHOBas kuciaotra. OpTOMONEKYJsSpHAs MEIULUHA.
buonornuecku axTuBHBIE ONMroMeprl buojornueckas poiab HEKOTOPBIX METAIOB, HE
OTHOCSIIMXCS K «MeTajuiaM ku3Hny. Antomuuui. Cepedbpo. bapuii. Pryts. Ceuser.

Ilpaknuwika.

Temamuueckas suxkmopuna « Xumus u Meouyuna .

Qu3suyeckan xXumus u MeOUyUHa

@uszmnonor - 310 (PUIMKOXUMHK, MUMEIOLUIMH 1eI0 C SBICHUSMH KHBOTO OPraHM3Ma.
.M. Ceuenos JKuBble OpraHu3Mbl MOT'YT CyILIECTBOBATD JIMLIb Olarofaps UX 3aMeyuaTeibHOM
CMOCOOHOCTH KMHETHYECKH KOHTPOJHPOBATh XUMHUECKHAE PEAKLUH U TEM CAMBIM MOJABJISTH
CTpPEMJICHUE K AOCTHXKEHHIO TepMoauHamMHuueckux paBHoBecud. M.B. bepesun Xumundeckas
TEPMOJUHAMUKA H KUBBIC OPraHu3Mbl TepMOIMHAMHUKA U OPTaHU3MBI.

XuMudeckas ¥ OMOXMMHYECKAas KHHETHKAa M KaTtaiu3. DepMeHThl - OHONOrHyYecKue
KaTau3aTopbl. 3HAYEHHUE PACTBOPOB MJisi OMOJOTHH U METUIHUHBI.

Kucnotno-mmenounoe  paBHOBecue ©  OydepHble  CHCTEMBI  OpraHu3Ma.

AmuHOKHCTOTHBIE OydepHble cucTembl. beakoBbie OydepHbie CHCTEMBI.
H3MeHeHne KUCIOTHO-IIEIOUYHOTO PABHOBECHS MTPU PA3TUYHBIX 3a00IEBAHHUSX.

Meouyuncrkue mamepuana

Heoprannyeckne wenuuuHckue warepuanel. Metammel.  YriepogHble  MaTepHaIbL
MexaHu3Mbl B3aUMOICHCTBHS MEAULMHCKMX MATE€PUaOB C OHONOTMYECKUMH CHCTEMAMH.
BzaumoneiicTBus: marepuan - KpoBb, MaTe€pHall - TKaHb, MaTEepPHAl - KJIETKa, MaTepHan -
OHOMOIMMEpHI.

HckyccTBeHHBIE OpraHbl. Anmaparel «MCKYCCTBEHHOE CEPILE-JIErKOe», «HUCKYCCTBEHHAsS
noukay. MckyccTBEHHOE cepAlie YeoBeKa C aBTOHOMHBIM HCTOYHUKOM ITHTAHUS.

Bonpoce! k ceMuHapam:

1. Mon: WCTOpHS OTKPBHITHS, CTPOEHHE, (M3MYECKHE ¥ XHMHYECKHE CBOWCTBA,
PUMEHEHHE.

2. BopHas kucnota, OOpHBIA CIIUPT, AHTHCENITHYECKAS AKTHBHOCT.
3. @usnonoruueckuit pactsop. Jlanuc. HamaTeIpHbIi cOUPT.

4. QypaunnuH. AKTHBHPOBAHHBIA yrofb. [ opununnky, macteipu. X npumenenue,
CBOMCTBA, CIIOCOOBI XPAHEHHSI.

5. Acnupun. [lpumeHenue, GapMakoJOruueckoe JeHCTBUE HA OPraHU3M.
6. AHTuOMOTHKH, Kiaaccudukanus. JucoakTpuos.



7. ApomaTHueckue Macia M UX ISHCTBHE HA OpraHu3M. ApomaTepanus.

8. AcmupuH, pU3uYECKHEe CBOWCTBA, HCTOPHUS MOy YCHHUS.

9. AHTHOMOTHKH, UCTOPHS OTKPBITHSL.

10. Knaccudukamus sIOBUTHIX BEIIECTB.

11. VYrapwslii ra3: npusHaku otpasieHus. Oka3aHHE MEPBOH MOMOILIH.

12. Pryte. Tokcuunocts mapoB prytd. Conm PTyTH: KaJOMeENb, CyjieMa, PHMCHEHHE B
Menuiae. Mpimbsik. Ceunen. CoenuHeHUs Xpoma.

Ipakmuka

Hceneoosanue nexapcmeenHvlx npenapamoe.

Henosas uepa «Cnacume 00rbHO20». Jlenosas uepa conpogoscoaemcs nposeoeHuem
KA4eCcmeeHH020 aHANU3Ad pAcmeopd KOHKPEMHO20 6ewecmsd XUMU4eCKUMU Memooamu.
(Bewgecmesa: muocynvgham nampus, HO8OKauH, raxkmam xaivyus, D-enoxo3a, MeoHuill Kynopoc,
OpOMUO Kanus, Cynbham MAacHusL).

Hceneoosanue moxcuynocmu 6vimosoix eeuecms. Ocmopocno, nuugesvie 0ooasxu! Hx
oeticmaue HA OP2aHU3M.

Pewenue 3a0au no obweil xumuu ¢ MEOUKO-0UOI02UYECKOT HANPABIEHHOCBIO.

Koukype (xonuwuecmeennuiit) wucia peutenuvix 3aoay. CocmaéneHue cOOPHUKOS 3000y
yuawuxcs no meme (¢ pewenuamu). CocmasneHue mMEOPYECKUX pAcCHemHvlX 3a0ad 1o
PA3IUYHIM MEMAM.

JlexapcTBeHHble mNpemnapaTel, MX BUAbl M HasHaueHue. Kaxnoe nexapcTso -
XUMHYECKUM pEaKTUB.

Mmuororpanseii Hon. [loyemy #on Hago AepaTh B MIOTHO 3aKYMOPEHHOM CKIISIHKE.
«3enéHka» WM PacTBOp OpUIIMAHTOBOTO 3enéHOoro. HeoOblyHble CBOWCTBA OOBIIHOM
3EJIEHKHU.

AXTHBHPOBAHHBIA yTOJIb.

Jlekapcta ot mpoctyapl. Butamuuer CaMonenbHbIE JTeKapCcTBa.

ACTMpPHH WK alleTUIICATAIIMIIOBAS KHCIIOTA M €r0 CBOWCTBA. UTO monesHee: acuupuH
WK yricapuH, Hypoden uiu ubynpoden?

[lepexuce Bomopona u ruaponeput. CBOUCTBA MEPEKUCH BOIOPOAA.

Ilepmanranar kanusi, MapraHiOBOKMCIBIM KajluWd, OH XK€ - «MapraHLOBKay.
HeoObiunbie cBolicTBA MapranioBku. Kakyw oOmacHOCT MOXKET MPEACTaBISIThH
MapraHIOBKa.

Hy>xHa nu B momaninel anteuke OOpHasi KHCIOTA.

Crapsle JekapcTBa, Kak ¢ HAIMH MOCTYIHUTb.

Bonpoce! k cemMuHapam:

1. Ilepmanranar xanus. Hcropuss  oTkpbiTusa. Dusndeckue  CBOMCTBA.
Oxucnurenbuble cBoMcTBA. [IpaBuia xpaHeHus: nepMaHaraHaTa KaJusl.

2. llpumeHeHre pacTBOpa MEpMaHraHaTa Kajus B ObITY, B MeuI[UHE. Mephl MepBoi
MIOMOILM NP OTPABJICHUH KOHIIEHTPHUPOBAHHBIM PACTBOPOM NEPMAHIAHATA KaJusl.

3. PactBop OpusmnanToBOro 3eneHoro. llepokcua BOmOpozaa, MCTOPHS OTKPBITHS.
Ileprunpons. ®Pusuueckue, xumMuueckue cBoWcrBa. IlpumeHenue B mMenuuuHeE:
KPOBOOCTAHABIIMBAIOIIEE U NE3UMHULUPYIOLIEE CPEACTBO.

IIpakmuxa.

[lonyuenue uoooghopma.

Jleiicmeue xuciom Ha OpUIIUAHIMOBLIL 3€TIeHbLIL.

Ll]enounoe pacujennenue nesomuyemunda.

Kauecmeennas peaxyus Ha nepoxcuo 6000pooa.

Onpeodenenue uMamMuHos 6 NPenapamax NOIUSUMAMUHOS.

Tema 12. Xyumus u Tpancnopr

Marepuarsbl, KOTOpbIE HCHOJB3YIOTCSA IJis HM3TOTOBJICHHS aBTOMOOWIICH. 3ampaBOYHBIC
YKUAKOCTH (TOIUIMBO, MAcja, CMa3KH, OXJIAKIAIOIIUE KUAKOCTH U T. 1.), PE3UHBI - IHHBI U
PE3MHOTEXHUYSCKHUE M3CNHUS; MIACTMACCH, OTACIOYHOISKOPATHBHBIE MaTepHuasbl (OOUBKa,



JIaKH U KPaCKH, aHTUKOPPO3HOHHBIC TOKPBITUA U T. H), KJICH, TCPMCTUKH. SHGKTPOHI/IT - OTO 4TO-
TO 3HaKOMO€. DeH3MH, KEPOCUH U JpyTue «- UHbl XUMHMUECKUE IPOLECCHI, NMPOUCXOAIIUE PH
SKCIUTyaTallui aBTOMOOUIS. DKOJIOTHS ¥ aBTOMOOHIIB.

lpakmuxa:

1. bensun u kepocun Kax pacmeopument.

OnbITEl IO O3HAKOMJIEHHIO C PACTBOPSIOMIUM JACHCTBHEM HEDTENpPOMyKTOB, KaK U
IPEABIAYIIHHA, MJI0X0 BUIHBI ¢ IEMOHCTPAMOHHOTO CTOJIA, TTOATOMY MX JIy4Ille BCErO CTAaBHUTh B
KauecTBe J1adoparopHOM paboThI.

a) B mpoOUpku ¢ OEH3WHOM, KEPOCHHOM M BOJIOW HANWBAIOT 1O 0,5 MJI pacTHTENbHOrO
Macjaa u B30anThiBarOT. Maciao pactBopsieTcss B yrieBomopogax. OTMedaroT JydIIyio
pPacTBOPUMOCTh B OECH3UHE.

6) B HeOObIIMe CTAaKaHYWKA WK (PapdopoBbie HAIKA C TEMH K€ KUAKOCTIMH
NOMEINAIOT KYyCOUYKH TKAaHW C MATHAMHU XKHPA U MEPEMEUIMBAIOT WX CTCKJIIHHON MalO4YKOu 2-3
muH. [Tocie BBICBIXaHUSI TKAHH, MOMEIIEHHBIC B OSH3HH M KEPOCHH, OKa3bIBAIOTCS OUYHIIIEHHBIMH
OT JKHpaA.

2. I'openue svicuiux yene6000po0o0s.

a) CMauuBarOT MOJIOCKA (UIBTPOBAIBHON Oymaru B OEH3WHE, KEPOCHHE, Ma3yTe U
MOMKUTAIOT UX. BelecTsa ropsaT CBETAIMMCS IaMeHeM. BhICInne yriieBOOPOIbl PH TOPEHHH
00pasyroT KOTOTb.

6) Ha >xenesnbie miacTuHKE Wi GapdopoBbie KPHIIKH HATMBAKOT MO HECKOJIbKY Karelb
OeH3WHa, KEPOCHHA W CMA304YHOr0 Macjia WIM Masyra M mnokurarotr. Habmoparoor To ke
seieHre. OOpalaroT BHUMaHHE Ha JISTKYIO BOCIIAMEHSIEMOCTh OCH3MHA M HA CPABHHUTEIBHO
TPYZHYIO 3aropaeMoCTh MasyTa.

B) B JkeNe3Hy0 wiH papdopoByro J0KEUKy MOMEINAaoT HEOOJbLIOH KyCcoYeKk napaduHa
¥ HarpeBaroT ero B miiaMeHu ropenkd. [lapadun miaBuTCs, a 3aTeM ropuT, 00pasys KOMOTb.

3. OQuucmxa OeH3UHA U KePOCUHA.

BeH3uH ¥ KepOCHH MOCe 3aBOJACKOM MEPEroHKH CoaepiKar mpuMecHu Ha(TEeHOBBIX
KHCJIOT W JAPYTHX BELIECTB, OCIOKHSIOWMUX HMX MpuMeHeHue. HeoduineHHbIH KepoCHH,
HampUMep, TUIOXO TMOJHUMAETCA MO (PUTHIIIO JaMibl, cabo ropuT U ObICTPO oOpasyer Harap.
HeouuinenHpie TpOAYKTH MOKHO Y3HATH MO IPA3HOMY BHAY M MaJIOH MPO3PAYHOCTH.

Ouuctky  mpousBOASIT  OOBIYHO, oOpabareiBas  HEPTENPOMYKTHI  ClEpBa

KOHLICHTPUPOBAHHOM KHUCIIOTOM, a3aTeM IIEI0UbIO0.
HanuBator B OOJbIIyIO AENMUTENbHYIO BOPOHKY 15-20 MJT HEOYHIIEHHOTO KEpOCHHA H
npuOaBISIOT 2-3 MJI KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHL. BOpOHKY 3aKpbIBAalOT MPOOKOH U
cMmech BeTpsixuBatoT okosio 10 muH. Ilpu aTOoM BOpOHKY nepskar mpoOKON BHU3 U BpeMsl OT
BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BBIMYCTHTh BBEPX Mapbl JIETy4MX Berects. llocme 3toro
CMECH JIAI0T PACCIOUTHCS, HA YTO Takke morpedyercss MuHyT 10 win jaxe OoJbLIe, ¥ MEICHHO
CITyCKAIOT HUKHUM CIIOM KHUCIIOTO T'yAPOHA.

OcraBLIMICS B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM e ClIOCOOOM BOJIOW B TEUECHHE
1-2 muH. BoaHbiil cl0M cHycKarOT, a KEpOCHH NPOMBIBAIOT 5— 10-IpOLEHTHBIM pPacTBOPOM
menoun. [locne CnMBaHUS INENOYHOTO CIIOS OTMBIBAIOT OT KEPOCHHA BOIOW OCTATKH LISJIOYH
(mpoba deHondrarernHoOM).

YOekaarTcs B TOM, YTO OYMINEHHBIA KEPOCHH OKas3bIBaeTCs 0oJiee MPO3padHbIM, JTyUIle
TOPUT U UMEET JPYyrou 3amax.

Ha nuctku ¢unbTpoBayibHOM OyMard MOMEMIAKOT Karjid MCXOJHOTO M OUYHUIIEHHOTO
kepocrHa. OYHILEHHBIH KEPOCHH MCIAPSIETCs MOJHOCTBIO, HEOUHILEHHBIN OCTaBJIAET mocie celds
MATHO IIpUMeEcEH.

Tema 13. Xumusg u yucrora B J0Me

Msunta. CoctaB, CTpOeHHUE, MONyUESHHE.

CuHTeTHUECKHE MOIOIIME CPEICTBA M TOBEPXHOCTHO - AKTHBHBIC BELIECTRA.

OcuoBuble kommnonentsl CMC: mnoBepxHOCTHO-akTHBHbIe BemectBa (I1AB);
BCIIOMOTATEIbHbIC BELISCTBA. IIEIOYHbIC COJMM - KapOOHAT W CHJIMKAT HATPHs, HEHTpajbHbIC
conu - cyibdar u docdar Harpus, KAPOOKCHMETHIILIEIUTION03a, MOJTUBUHUITHAPPOIUIOH,



XUMHYECKHe OoTOenuBaTean (MEepPCOSin), XUMHUYECKHe OTOenuBaTend (IMEPEKHUCh BOAOPO.A);
busrueckue (onTHUECKHE) OTOSNMBATENH - (DIyOPECHUPYIOIIHE COSAUHEHHUS, AICOPOIMOHHBIE
Kkpacutenu (yJabTpaMapuH, WHAWTO, CHHTETHUYECKME OpPraHWYeCKHe IMMIMEHTHI), OHon00aBKH -
dbepMmenTsl (JIMnaspl, MPOTEa3bl U AP.); OTAYIIKH, aHTUCTATUKU.

CpeznctBa OBITOBOM XHUMHH - XHMHYECKHUE CPEACTBA MO yXOAY 3a COOCTBEHHOCTBIO:
ONEKIOH, TOoMeIleHus MU, aBroMoOmsiMd. K cpencTtBam  OBITOBOM XMMHH OTHOCST
ne3nHQULMPYIOIIKUE CPENCTBa, peneuieHTsl U np. cpeacrBa. CpenctBa ObITOBOW XHMUH,
PUMEHsIEMbI€ JJis1 BbIBEICHHS ISITEH.

Ilpaknuika

Onpeoenenue pH - cpeovi 6 MbLIAX U UWAMAYHSAX.

IIpucomosnenie MoLia U3 C6eUKU U CHIUPATLHOT COObL.

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

Cpagrerue colicme Mulid O CEOUCMBAMU CIMUPALbHBIX NOPOULKOS.

Tema 14. XuMusi 1 KOCMETHYECKHE CPEACTBA

Kocmernueckue moromue cpencrtsa. Kpemor. [lenomoromme cpeacrsa. OnoiacKUBaTENN
u koHauunoHepbl. ['enu. CocTaB ¥ CBOWCTBA KaKk COBPEMEHHbBIX, TaK M CTAPHHHBIX CPEICTB
I'MTHEHBI, [PAMOTHBIA BbIOOP CPENCTB TMTHEHBI, MOJIE3HbIE COBETHI MO yXOAY 3a KOKEH,
BOJIOCAMH M MONIOCThIO pra. COCTaB U CBOMCTBA HEKOTOPBIX MPENapaTroB TMTHEHHUYECKOH,
Je4eOHON M IeKOPATUBHOM KOCMETHKH, IPAMOTHOE UX MCIOJb30BaHHE. XUMHUUYESCKUE MPOLECCHI,
JIeXalIMe B OCHOBE YXOJa 3a BOJOCAMH, UX 3aBUBKH, YKJIAJKH, OKPACKH;, MPABUIIBHBIH YXOH 32
BOJIOCAMH, TPaMOTHOE HCIOJb30BaHUE TpPEnaparoB MJii OKPacKd M YKJIaIKH BOJIOC,
OpPHUEHTUPOBAHKE B UX MHOTO00Opa3HH.

Je3010paHThl U O30HOBBIH IIUT) MJIAHETHI.

JymicThbie BerecTsa B naproMepru, KOCMETHKH, MOIOIIUX CPEACTBAX.

Odupusie macia. Cocras.

Crnosxubie 3¢upsl. Cocras, CTpoeHHUE, MOTyUYCSHHE.

Ipakmuka

H3yuenue cocmasa 0ekopamueHoti KOCMEMUKIL N0 IMUKEKAM.

Onpeodenenue pH - cpedvi 6 MbliaX 1 WAMNYHAX.

H3zeneuenue supnvix macen uz pacmumenvno2o mamepuaia. Ilepeynas mama, eioeoe
macio.

[lonyuenue crodxcHvix 2¢bupo6 U3 OpeaHuyecKux CoeouHeHuil. Imuimemanam (3anax
poma). Hzobymuismanam ((hpykmoeuiii 3anax).

Tema 15. Xumus u mnaneTa 3emiist

XuMHUYECKHEe 3JIeMeHTbl B Ouocdepe. buoreHHbie u BTOpPOCTENEHHbIE XHUMHYECKHE
3JeMEeHThl. Makpo W MHUKpO3jJeMeHThl. [IpUYuHbI M MpHU3HAKM HEOOCTAaTKa B OpPraHu3Me
YeJoBeKa HEKOTOPBIX 3JeMEHTOB. buoreoxummdeckue HMKIbL [{MKJIBI ra3000pa3HbIX BEIUECTB.
Ocanounbie mukiel. Kpyrosopor asora B 6uocdepe. Cunepanus. Kpyrosopor yriaepona B
ouochepe. Kpyrosopor kucnopoma B Omocepe. Ilpaktuueckas pabora «KauecTBeHHOE
OMpeJeNieHne HEKOTOPBhIX TSDKENbIX METAIOB B Boae». ATMocdepa kak CBETOQUIIBTP.
3acopennocth atMocdepsl. [IpryrHbl H3MEHEHHST APKOCTH, LBETA aTMOC(Epbl, MPO3PAYHOCTH U
BUAUMOCTH aTMochepsl. Dkojoruueckue mpobnembl B atmochepol. [lapHukoBeii 3ddekr.
[TapuukoBbie raspl. BTopocTeneHHble KOMIOHEHTHI aTtMochepbl (YrJICKHCbIA Tras, MeETaH,
OKCHJABI a30Ta, TpomnocdepHbiit 030H, xynopdropyriepons). [locnencTsus MapHUKOBOTO
s¢pdexra. O30HOBBIA LMT U 030HOBas Abipa. Llukn o3oHa. [IpUynMHBI UCTOHYEHHS O30HOBOTO
muTa. BemectBa — sarpssuutenu tpomocdepsl. Oxcuabl cepbl U xiopa. KucnoTHbie T0XIH.
XumusMm npoueccoB. Poroxumudeckuin cMor. Posib OKCHIOB a30Ta, 030HA, YrapHOTO Tasa,
YIJIEBOJOPOIOB U ajbAETUI0B B 00pa3oBaHuK (GOTOXHMHYECKOIO CMOTa.

Ipakmuxka

H3yuenue xuciomnocmu 0caokoe

Hcceneoosanue 6030yxa Ha codeparcanue meepovix npumeceil (8UsyaivHo U npu nomouu
Mmuxpockona). Jledhuyum npecroii 600b1 Ha nianeme. 3azpsasHenue 600bl. Konyenmpuposarnue
MOKCUKAHMO8 NO 0UOL02UYeCKUM Yenoukam. IIpedenvio donycmumvle KOHYSHMPayuy 6euece



6 600e. O030p 3nauenuti II/[K no naudonee onacuvim seujecmeam. Cmounvie 600vul. I[lepsuunas,
BMOPUUHAL U MPemUdHds 00padOmMKa CMOYHBIX 600. Xumuueckue chnocodvl yOaneHus
3aepasHenuti  (copoyus,  Heumpanuzayus, KOA2YIAYus, CMepuruzayus,  SKCMpAKyus,
anekmpoxumudeckue cnocodwor). CunmemuyecKue NOBEPXHOCMHO-AKMUBHBIE 6EUeCEd KK
3aepsazuument 2uopochepvt. Ucmounuxu OUOKCUHOB020 3A2PA3IHEHUS 600bL.

Onpeodenenue cooepacanus UOHOE 6000pooa 6 6ode: pH- paxmop eoouvl (uccreoosanus
npoo6 800bl € NOMOUBIO OYMAINCHBIX UHOUKAMOPOB).

«Onpedenenue amMmuaxkd # UOHOE AMMOHUAL 6 600ey. IDKono2UYeckue npooaemvl
aumocepor.  I[lecmuyuovr.  Hucekmuyuowl, 2epouyuosvi, pyHeuyuosvl, pooeHMuyUob,
HemMamoyuowl, axapuyuovl. Komnaekchas cucmema 3sawumsel pacmenuil. Humpamer u
Humpumul. Hx enuanue Ha opeanusm yeaosexd.

«Onpeoenerue OMHOCUMENbHOR0 KOIUYECEA HUMPAIMOE 6 NOYEE ».

«Onpedenenue maxcenvix MeEmaioe 6 nouee (UOHO8 MeOu OBYX6ALEHMHOU, CEUHUA)Y.
DKonocudeckuil MOHUMOPUHZ. 3a0ayu  9KOA0SUHECKO20 MOHUMOpUH2d. Xumuyeckue u
Ouonocuyeckue memoovl ananusa. buounouxayus. Qumounouxayus. Xumuyeckue Memoobsl
KOHMPOJIAL.

«Oyenka 3aepsasHenus 6030yXa NO COCMOAHUIO X60u COCHuLy. Memoovl monumopunea
B030YUIHOTI CpeObl.

«Oyenka 3a2pa3HeHs 6030YXa NO COCMOSHUIO X80U COCHbLY.

«Onpedenenue 4ucmomot 6030yXa NO TUUATHUKAMY.

«CHe2~ UHOUKAMOP YUCMOMbL 6030YXA .

«Onpeoenenue 3anvlleHHOCMU 6030YXA».

«Oyenka yucmomol ammocgepHoco 6030yxa Nno GeluduHe A6MOMPAHCNOPMHOL
Hazpyskuy. Memoowvr monumopunea 6030VUIHOU Cpeobi.

«Pacmenust— unOuxamopuvl niooopoous noyey.

«Pacmenus - unouxamopul KUCIOMHOCMU NOY6Y.

«Pacmenus— uHOuKamopvl 600HO20 pexcuMa NOY8 ».

«Opeanonenmuyeckue noKasameny 600bly.

«Kecmrxocms  600b1y. Memoovr monumopunea 600HOU cpeodvl. «Hccnedosanue
8000NPOBOOHOT B00bL».

Tema 16. Hayuno- uccnenoBaTenpckas NpOeKTHas IEATENbHOCTD

TeOpI/ISI. ITonsTue MMPOCKTA. Tumnsr IMPOCKTOB, OCHOBHBLIC 3TAllbl BBIMMOJIHCHUS HNPOCKTA.
Kputepun ouneHMBaHUS BBIMOJHEHUS W 3alIKATHI MPOoeKTOB. Co3maHue MPOEKTa OCYLIECTBIISICTCS
IO CJIEIYIOIIUM 3TaraM:

- Onpenenenue npodIEeMBbI,

- AxTyanmuzamus tem,

- Bribop oObekra u3ydenus,

- IlocraHoBKa 1eIH ¥ 3a/1a4,

- Tlonbop marepuana,;

- Bribop MeTon0B HccenoOBaHUS,

- IlpoBenenue skCepHMMEHTANTBHOR PaOOTHI;

- Odopmnenue paboThI;

- 3ammra mpoekTa, MpeacTaBIeHHE PE3YJIbTaTOB.

Ilpaknuika

Brinonnenue MNPOCKTOB C HCIOJIB30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH. 3aH_[I/ITa
IPOEKTOB.

2.3.®opMBbI KOHTPOJISI H ATTECTALUH 00yYAOMINXCS

JInst OTCAeXKMBaHUS Pe3yJbTATHBHOCTH OOPa30OBATENIBHOrO MpoLEcca MO MporpamMmme
«XHMMHS B )KU3HH YEJIOBEKA» MCIOJB3YIOTCS CIIEAYIOLINE BH/IbI KOHTPOJIS:

- MpeIBaPUTENIbHBIA KOHTPOJb (MPOBEPKA 3HAHWH yHYAIMXCS HA HAYAJIBbHOM STame
ocBoeHus [IporpaMmbl) - BXOAHOE TECTHPOBAHHUE,

- TEKyINWH KOHTPOJIb (B TEYEHHE BCETO CPOKA PEasTU3aiuu MPOrPaMMbi);



- HUTOTrOBBIA KOHTPOJIb (3aKIIFOYUTENbHAS MPOBEPKA 3HAHWW, YMEHHH, HABBIKOB IO
uToram peanusaiuu lIporpammer).

@opMbI aTTECTALHH

- camocTosTeNnpHas paboTa;

2

- TECTUPOBAHHUE,
- TBOPYECKHE OTYETHI,
- yudacTHe B TBOPYECKUX KOHKYpCax U MPEAMETHON OJIMMIHAJE MO XUMUH;

- Tpe3eHTALMsS W 3aIlUTa MPOSKTa.

Texymuii KOHTPOJIb:

®dopMamu KOHTPOJS YCBOSHHUSI yueOHOro martepuana lIporpaMmbl SBISIOTCS OTHUETHI MO
NpakTUYeCKHUM paboTaMm, TBOpPYECKHE padOThI, BBICTYIUICHHsS Ha CEMHHapax, CO3JaHue
npe3eHTauun no teme u T. A OOydyaromiuecs BbIMOJHSIOT 3a7aHKs B HHIAMBHUAYaJTbHOM TEMIIE,
COTPyJIHHYAs C MeJaroroM. BhIMOMHEHHWE NPOEKTOB CO3JaeT CHUTYAIHIO, MO3BOJISOLIYIO
peann30oBaTh TBOPYECKHME CHJIbI, 00ECHEYUTh BHIPAOOTKY JMYHOCTHOTO 3HAHMS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS [EATENbHOCTH. BKiOYeHHe OOYYAIOIIMXCS B PEATbHYIO TBOPUYECKYIO
IeATeIbHOCTh, TPHBJCKAIOLUIYI0 HOBHU3HOM M HEOOBIYHOCTBIO SIBJISETCS CTUMYJIOM Pa3BUTHS
Mo3HaBaTENbHOTO MHTEpeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBISTH MPOOJIEMBI U
paspemarb BO3HUKAIOIUE MPOTHBOPEUHSI.

[To OKOHYAHMH KaXKJOM TEMbI MPOBOJMTCS HUTOrOBOE 3AHITHE B BUAE TEMATHYECKOrO
TECTUPOBAHMS.

BroroBasi arrecrauus npeaycMaTpUBaeT BBINOJHEHHE HHAMBUAYaJIbHOIO IPOSKTA.

3.0pranu3auuoHHO-NIeAaroruyeckue ycaosus peaauzauuu Ilporpammel.

1.1. Yuebno-meroauueckoe odecnedenne Ilporpammel

Meronuka oOydeHHs MO MpOrpaMMe «XHMHSI B OBITY» COCTOHUT M3 COYETAHHS
JIEKLMOHHOTO  HW3JIOKEHHSI TEOPETHYECKOr0 Marephajlia C  HarjiagHbIM  [OKa3oM
WUTIOCTPUPYIOIET0 MaTepuasa W NPHUEMOB pEIISHUS OpakThdeckux 3amad. OOyuaroumecs
3aKPEIUISIFOT TOJTyYSHHBIE 3HAHHMS MyTEM CAMOCTOSTEIbHOIO BBITIOJHEHHUS MPAKTHUECKUX PadoT.
JInst pa3BUTHSI TBOPYECKOTO XMMHYECKOTO MBIIIIEHHS U HABBIKOB aHAJMTHYECKON NESITEIbHOCTH
Heaaror MpoOBOAMT CEMUHAPBI, 3aHATHS MO MPE3CHTALUH TBOPUECKHX M MPAKTHYESCKUX PadoT,
MO3TOBBIE IITYPMbI, HHTEJUIEKTYaJIbHBIE UTPHI.

1.2. MarepuaabHo-TexHu4deckoe ooecneuenne Ilporpammoi

OpraHu3alMOHHBIE YCIOBHUS, MO3BOJISIOIINE PEATM30BATh COACPKAHUE TOMOJHUTEIbHON
00pa3oBaTeIbHON MPOTrpamMMbl « XUMHUsI B OBITY» MPEANOIaraloT HaTHIHe:

- IOMELICHHS, YKOMIUIEKTOBAHHOTO CTAHIAPTHBIM yueOHBIM 00OpyJOBaHHEM U MeOCNbIO
(mocka, mapThl, CTYJIbs, MKadbl, 3JEKTPOOOECIEUEHHE, BEITSKHON 1Ka(, paKOBHHA C XOJOIHOH
BOJOIMPOBOAHON BOJOM).

- HeOOXOAUMBIX ISl SKCIIEPUMEHTOB 000PY/IOBAHUS U PEAKTHBOB.

- MyJIbTHMEAMHHOTO 00OpyZOBaHUS (KOMIBIOTEpP, HOYTOYK, HPOEKTOp, (isiu- KapThl,
9KpaH, CPEACTBA TEIEKOMMYHHKAIMH (JIOKAJbHbBIE [IKOJbHbBIE CETH, BBIXOA B HHTEPHET).

Juaaktiuueckoe oOecreueHne MpeanoaaraeT HaTi4ue TeKCTOB Pa3sHOYPOBHEBBIX 3aJaHHUM,
TEMATHYECKUX TECTOB IO KAXKIAOMY Pa3/eiy TeMbl, HHCTPYKIUM JJIsi BBIMTOJHEHHUS TPAKTHUSCKUX
paboT, Tabmuupbl xumuueckux sjemeHToB J[ M. MenneneeBa, TaOMHIBl PacTBOPUMOCTH
OCHOBAHWH, KHUCIIOT, COJICH.

1.3. Kaaposoe ob6ecneuenue Ilporpammsi.

Ilenaror, peanusyromui IIporpamMmy noj’keH HMETh BbICIIEE WIM CpEIHEe
npodeccroHanbHoe 00Opa3oBaHHE B COOTBETCTBYIOILEM HAMpaBieHHMH © J1abOpaHT,
oOecrneynBarOLUUi ee MPAKTUYECKYIO YacTh.
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