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1. TlogcHurenbHas 3amucKa
HampaBieHHOCTB TPOrpaMMBbl €CTECTBEHHOHAYYHAST
VYpoBeHb OCBOCHHS TIPOTPAMMbI — 0a30BBIi

1.1. AkTyanbHOCTh U OCOOCHHOCTD MPOTPAMMBI
Cucrema oOuiero o0Opa3oBaHusl HE BCEr/la MOKET 00ecreyuTh 00y4yaroIluXcsi TAKUM YPOBHEM
o0Opa3oBaHMs, KOTOPBIH OyIeT JOCTaTOYeH JUIsl peain3aliil UX CIIOCOOHOCTeH B BhIOpaHHOU cdepe
nestenbHOCTH. [Iporpamma BHEypOUHOU nedaTenbHOCTH «XUMUsL BOKpYr Hacy» (nmanee — Ilporpamma)
HalpaBjieHa Ha pa3BuUTHE U (OPMHUPOBaHME Yy OOYyYaroIUXCA LEIOCTHOTO NPEACTaBICHUs 00
OKpPY’KalOIlMX BEILECTBAX HA OCHOBE MOJY4EHHbIX XUMUYECKUX 3HaHUH. B xoze peanuzanuu [IporpaMmsl,
oOyyaroluecs: COBEPLIEHCTBYIOT CBOM YMEHMsSI M HABBIKM B PEIICHUM IPAKTUYECKUX 3a/4ad, YTO
CIOCOOCTBYET Pa3BUTHIO Y HUX JOIMYECKOT0, HHKEHEPHOTEXHUYECKOTO U 3KOJIOTMYECKOTO MBIIIJICHHUS.
Ha npumepe xumum, yvamgecs HOJIy4arOT NPEACTABICHUS O METOJAX IO3HAHUS, XapaKTEpHBIX Ui

€CTECTBEHHbIX HayK (3KCIIEPUMEHTAIBHOM U TEOPETUUYECKOM)

[Tpenycmotrpennas [IporpaMmoii peanu3anus MeXIIPEIMETHBIX CBSA3€H O3BOJIUT 00yYaroLIMMCs
OCYIIIECTBUTh MHTEIPALIMI0 UMEIOIUXCS MPEJCTABIECHUN B LIEJOCTHYIO KapTHUHY MHUPA, @ IPAKTUUYECKHE
3aHATHSL M IPOEKTHas JeATEeNbHOCTh COBEPLICHCTBOBAaTb YMEHMsS M HaBbIKM, HEOOXOAMMBIE JUIs
NIPOBE/ICHUS] MCCIICJOBAHMS, COMOCTABICHHs (DaKTOB, aHAIM3a IMOJYYCHHBIX pE3yJbTaTOB, PabOTHI C
npubopamMu U peaKTHBaMHU.

Brnanenue 3HaHHMAMH O XMMMYECKMX BELIECTBAX MOTYT O0ECHEYUTh I'PaMOTHOE OTHOLIEHHE K
npupoZie W K COOCTBEHHOMY 3/0pOBbI0 0e3 HaHeceHus ymiepOa. I[losTomMy 3HaHHE BO3MOXKHBIX
HOCNEACTBUM BO3JCHCTBUS pa3IMYHOIO poJa XMMHUYECKUX COEIMHEHUN Ha OpraHu3M 4YeJIOBeKa
CTaHOBUTCS HEOOXOAUMBIM HE TOJIBKO JUIs Bpaueil, HO U 7S KaXKJ0ro YeloBeKa.

3HaHus, M0Jly4yaeMble B LIKOJIE TI0 XUMHUH, BO3MOXKHO U HEOOXOJMMO I'paMOTHO IPUMEHSTh U B
NoBCeHEBHOM >ku3HM. [lo3HaBas ocHOBoOMOJararolue 3aKOHbl XMMHH, OOYYarOLIUECs] 3HAKOMSTCS C
COCTaBOM U CBOWCTBAMHM  pa3JIMYHBIX XHUMHUYECKHMX BELIECTB, KaK €CTECTBEHHbIM 00Opa3oM
IPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHu3Me, TaK WU IPU HE3aBUCUMOM BHEIIHEM BO3JEHCTBUU.
ITk0JIBHUKHN Y3HAIOT, KAK UMEHHO 3TH BEILECTBA BIUSIOT Ha MPOLIECCH )KU3HEAEATEIbHOCTH OpraHu3Ma U
Ha caMy ’KM3Hb YEJIOBEKA - YTO MOJIE3HO U B KAKUX KOJMUYECTBAX, & YTO MOYKET OKa3bIBaTh OTPULIATEIILHOE
BIIUSIHUE.

[TporpamMma «XuMHs BOKpPYT Hac» 3HAKOMUT OOYYaroIMXCs C KOMILIEKCHBIMH IMpoOJeMaMHu U
3aauaMu, TpeOYIOLUIMMH CUHTE3a 3HAaHUH 0 psily peaMeToB ((hu3nka, OHoIorus, IKOJIOTus, reorpadus,
UCTOPUS).

OKOJIOTUYECKHE 3aJjauM: aHaJi3 M3MEHEHUH B OKpYXKalolled cpele W OpraHu3alus CBOETO
BJIMSIHUS Ha CUTYAIHIo0, GOpMUpOBaHHE OEPEKHOTO OTHOIIEHUS K MPUPOJIE.

dusnueckue 3a1a4yu: U3yuyeHue (PU3MUECKUX CBOMCTB BELIECTB, (PU3MUYECKHUE METOJbl aHaIHU3a
BEIIEeCTBA.

HcTopudeckue 3a1aun: HICTOPUUECKHUE CBEACHUSI O BIMSHUM XUMHUH HA KU3Hb YEJIOBEKA.
buonoruueckue 3agaun: n3ydeHre XUMHUUECKOIO COCTaBa 0OBEKTOB KUBOU MPUPO/IBI.
HNndpopmaruka nouck uHpopmanuu B MHTEpHETE, co3aHNe U OPOpPMIIEHHE MpEe3eHTAIHH,

paboTa B TEKCTOBBIX U TAOIMYHBIX peJaKTOpax.

Coneprxanue [IporpaMmMbl 3HAKOMHUT 0OYUAIOIIMXCS C XapaKTEPUCTUKON BEIIECTB, OKPYKAIOIINX
Hac B OBITY: BOJIa, IOBapeHHasl COJIb, MUIIIEBAsI COJIA, C BELIECTBAMM, U3 KOTOPBIX CIEJIaHbl I0CY/1a, CIUYKH,
KapaHJaly, Oymara, CTpOUTENIbHbIE MaTepHalibl, aBTOMOOMIIbHAS TEXHUKA, JIEKapCTBa U T. TI.

Takue tembl kak: «Boga», «lloBapennas conb», «Cnuuku», «bymara» naroT BO3MOXKHOCTb
aKTyalM3allud JKOJIOTUYECKMX 3HaHWi oOyuaronmxcs. [IpakTuueckue 3aHATHA = CHOCOOCTBYIOT
(bOopMUPOBAHHUIO CTIEUATBHBIX YMEHHUI U HaBBIKOB PA0OTHI C BELIECTBAMU U 000PYIOBaHUEM.

[TpoexTHbIe paboOTHI, TEMAaTHKa KOTOPBIX MpuBoAUTCS B [Iporpamme, mo3BossT chopMUpOBaTh y
o0yJaroImuxcst YMEHHE CaMOCTOSATENBbHO MpUOOpeTaTh M NPUMEHSTh 3HAHHUSA, a TaKKe Pa3sBUBAIOT UX
TBOpYECKHE CIIOCOOHOCTH.

AxtyanbHOCTh [Iporpammel 0OyclioBiI€Ha TeM, YTO B y4e€OHOM IUIaHE O MpenMeTy «XHUMHs»
OTBEJIEHO BCcero 2 yaca B HeAenmo B 8 U 9 kinaccax ¥ 1 wac B 10 m 11 knaccax, 4To 1aeT BO3MOYKHOCTb



c(hopMHUPOBATh Y 00YYAIOIINXCs TOIBKO 0a30BbIE 3HAHUS 110 TIpeaMeTy. B Toxke Bpemst Bo3pact 14-17 et
SBIISIETCST BaXHBIM JUISI  NMPO(ECCHOHAIBHOTO CaMOOTIpeieieHnss o0yJaromuxcs. Bo3MoxHO, dTO
MIPOCHYBIIUKCS UHTEPEC K XUMHH MOXKET BIUATH Ha BEIOOP Oynyieit mpodeccuu.

1.2. [lenarornueckas nemnecooOpa3znocTs IIporpaMmel

[Tenarornyeckas menecooOpa3HoOCTh [IporpaMmbl 3aKii04aeTcsi B TOM, YTO B IpoIiecce 00ydeHus
CO3JIAI0TCS YCIIOBUS K (POPMUPOBAHUIO y 00YYAIOLINXCS [EJIOCTHOM KapTHHBI MUPA, BOCIUTAHUIO JIFOACH
TBOPYECKHUX U KOHCTPYKTUBHO MBICIISIIINX, TOTOBBIX K PEIICHUIO HECTaHIAPTHBIX )KM3HEHHBIX 3a7a4d. Ha
3aHATUSAX 10 [Iporpamme QopmupyroTcs yMeHHs 0O€30MacHOro OOpalleHHss C  BEIIEeCTBaMH,
UCTIOJIb3YEMBIMU B TIOBCEHEBHOM YKH3HH, 3aKJIaJIbIBAIOTCSI HOPMBI 3JI0pOBOTO 00pa3a KM3HU. 3HAKOMCTBO
00y4aromuxcst ¢ XMMHUYECKHMHU BEUIECTBAMH, M3 KOTOPBIX COCTOUT OKPY)KAIOLIMH MHp, MO3BOJSET
PaCKpBITh BAXKHEHIIINE B3aUMOCBSI3H YEJIOBEKA U PA3JIMUHBIX BEIIECTB B CPEJIC €ro OOUTaHUSI.

1.3. OtnmuurenpHbie 0coOeHHOCTH [IpOorpamMmel.

[lporpamMa wHMeeT NPUKIAJAHYIO HANPABICHHOCTh M CIYXHT ISl YIOBJICTBOPCHHS
WHIMBUIYAIbHOTO HHTEpeca OOYYalIUXCs K HM3YyYCHHI0O W TPUMCHCHHIO 3HAHMW 1O XUMHU B
noBceHeBHON >km3HH. B IIporpamme craBuTcs 3amada HEOOXOAMMOCTH OOECIIEYUTh XUMHUYECKYIO
IPaMOTHOCTh B HAIPABJICHUU COXPAHECHUS 3[I0POBbS, KaK 3aJI0Ta YCICITHOCTH YEIOBEKa B )KH3HH; TACTCs
TIOHSATHE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHM3MaX HMX JICHCTBHS Ha opraHu3M uenoBeka. Conepxanue
[IporpamMMbl ompenessieTcss ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH OOY4YalolIMXCs M WX HWHTEPECOB B
00J1acTH MMO3HAHHS MHUPA, K cCaMOMYy ce0e, )KU3HU B IIEJIOM, a TAKXKE C YIETOM IICUXO0JIOTO-T1e]arOTHIECKUX
3aKOHOMEPHOCTEW 00ydeHHs U (OPMHPOBAHUSI €CTECTBEHHOHAYYHBIX 3HAHWN M BUJOB TIO3HABATEIILHON
nesitebHOCTH. Oc000€ BHUMAaHUE YEISIeTCsl (POPMHUPOBAHUIO IKOJIOTHUECKUX 3HAHUHN 00YUYaIOIIHXCS.

1.4. llens u 3agaun [TporpamMmmel

Llenb: popmupoBaHue y 00yUYaIOMIMXCS TIIYOOKOTO M YCTOWYMBOTO MHTEpECa K MUPY BEIIECTB U
XUMHAYECKHX TNPEBpalleHHud, NpuoOpeTeHre HEOOXOAMMBIX NPAKTUYECKUX YMEHHA W HABBIKOB
NIPOBE/ICHUS SKCIIEPHUMEHTOB.

3agaun:

OOGyuaromue:

- pacuIMpeHne Kpyrozopa o0y4yaroInXxcs; - MOBBIIICHUE UX HHTEpeca K XUMHH U Pa3BUTHE

BHYTPEHHEH MOTHBALIMY YYCHUS Yepe3 pOpMHUPOBAHUE MPEICTABICHUI O COCTaBE U CBOMCTBAX

XUMHUYECKHX BEIIECTB U MaTepUAIOB, OKPYKAIOIINX YeTIOBEKa B TTOBCETHEBHOM KU3HU U

MEIUIMHE; - paCIIMpPEHHE U YriTyOIeHne 3HAaHUK 00YJaroIuXCcsi O POTH XUMUIECKHAX

3JIEMEHTOB M UX COCTUHEHUH B )KU3HEAEATEIbHOCTH OPraHU3Ma, O BAKHEHIINX XUMUYECKHX

NPEBpALCHUSIX, JISKAIIUX B OCHOBE META00IN3Ma, O IPUMEHEHUH B METUIIMHE HEKOTOPBIX

HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB; - PACIIMPEHUE U YIITYOJICHHE 3HAHUH

00yyaroImuxcs o OBJIAJCHNUI0 OCHOBAMH METO0B MO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX

HayK (HaOJIt0IeHNE, CPAaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE); - TOATOTOBKA 00YyJarONuXcCs,

OpPUEHTUPOBAHHBIX HA XUMHYECKHI Mpoduiib 00yueHus, K yCBOSHUIO MaTepuasa

MOBBIIIEHHOT'O YPOBHS CIIO)KHOCTH 10 XUMHUHU. PazBuBaroriue:

(dbopMHpOBaHKE CTICITUABHBIX YMEHUH M HABBIKOB PA0OTHI C XUMUYECKUMH BEIIECTBAMH U

MaTepHrajaMH B OBITY ¥ HCIIOJb30BaHHS TOJYYCHHBIX 3HAHUN HA MPAKTHUKE; - Pa3BUTHE

TBOPYECKHUX CIIOCOOHOCTEH M YMEHUH YUAIIHXCSl CAMOCTOSITEIIbHO IPHOOPETaTh U IPUMEHSTh

3HAHUS Ha MIPAKTUKE.

BocnurarensHbie:
BOCITMTAaHHE YKOJIOTHYECKOM T'paMOTHOCTH U XUMHYECKOMU KYJIBbTYPEI ITPpU O6paH_ICHI/II/I C

BCIICCTBAMHU,; - BOCIIMTAHHUC SMOLIMOHAJIBHO- ICHHOCTHOTI'O OTHOLICHUS K OKPYKAIOIICMY MUPY;
OpHUCHTAl M Ha BLI60p XHMHMKO-OHUOJIOTHYECKOTO HpO(I)I/IJ'ISL



Anpecar IIporpamMmmsl
[Tporpamma aktyanpHa ansi oOyuatomuxcs 8, 9, 10, 11 kmaccos (14-17 ner). Ha oOyuenue mo
nporpamMMme HPUHUMAIOTCSA BCE JKETAlolIue, MMeEloIue 0a30Bble 3HAHHMA MO XMMHHM U HE HMMEIOIINe
IPOTUBOIIOKA3aHUI! 110 37I0POBBIO.

@OpMBI U PEKHUM 3aHATHM.
®opmbl OpraHu3anuy yaeOHOro 3aHATHSA:
JIEKIIMOHHO-CEMHHAPCKOE 3aHATHE; MPAKTUYECKOE 3aHATHE; Oeces1a; KOH(pEepEHIMs, UTpa.

®opmbl Oprau3any 00pa3oBaTENFHOTO MpoIiecca - TPYIIOBast, HHIUBHyalbHas.

Conepxxanue [IporpaMmsl mpearnonaraeT pasHoOOpa3HbIe BHIIBI JEITEIBHOCTH OOydYaromuxcs: Oecesl,
JMCKYCCHH, MPAKTUYECKHE U JIadopaTopHbIE Pa0OTHI, CAMOCTOSITENbHBIE PAaOOTHI C HCIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMALIUH.

I'pynmoBas (Gecena sBpucTHYECKas, 1a0OpaTOPHOE 3aHATHE, JIEKIUs, OJTMMITNA/a, TPAKTUIECKOE 3aHATHE,
npe3eHTalHsI, CEMUHAP).

NunusunyanpHas (HaOroeHre, oTpaboTKa HABBIKOB PEIICHUS TPAKTHYECKUX 3a1a4).
JleKIIMOHHO-CeMUHapcKasi (popMa MPOBENEHHUs] YU4eOHBIX 3aHSATHH MO3BOJISIET PACUIMPUTh U YIIYyOHUTH
3HAaHUS O XMMMUYECKUX BEIECTBAX, IPUMEHSAEMbIX B OBITY, CTPOUTENBCTBE, MeAULIMHE U T.1. CeMUHaphI
CTIIOCOOCTBYIOT TIOBBIIICHUIO YPOBHSI CAMOCTOSITEIbHOCTH OOYYarOIIMXCS B YCBOSHHH MaTepualia W MpH
paboTte C JONMONHUTEIBHBIMH HWCTOYHMKaMU wuHpopMaruu. IlpakTudeckue 3aHIATHS CIIOCOOCTBYIOT
(GOpPMUPOBAHUIO CIENHMAIBHBIX yMEHMH M HaBBIKOB pabOThl C XHMHUYECKUMH BEIIECTBAMH |
obopynoBanuem. Co3aHue MPOEKTHBIX padOT MO OTAETbHBIM TeMaM [IporpamMmbl MO3BOJSIOT Pa3BUTh
TBOPUYECKHE CIIOCOOHOCTH, C(POPMHUPOBATH Yy OOYUYAIOIIMXCS YMEHHUS CaMOCTOSTEIBHO IpHOOpeTaTh
3HaHUSI.

WuTerpanus: mporpamMmMa yriayOuseT 3HaHHs 110 OMOJIOTHU, XUMHUH, YKOJIOTHH, MEIULINHE.

Pexxum 3anstuii: 1 pa3 B Hemeno.

1.7. Cpoxk peanuzannu [Iporpammel.

Cpok peanuzaruu mporpammbl 1 roa. OO01iee KOJTUYecTBO YUeOHBIX YacoB, 3allJIAHUPOBAHHBIX Ha
BeCh nepuoj] o0ydeHus: 68 4acos.

1.8.Ilnanupyemsbie pe3yabTaTbl OCBOCHUS TPOTrPaMMBI.

OO0pazoBarenbHbIC pE3yIbTATHI:

[Tocne 3aBepuieHst 00y4eHuUs 1O MporpaMMme odydaronecs OyayT 3HaTh:

-COCTaB, CBOMCTBA, 00JIaCTH NPUMEHEHUsI HauboJiee pacpoCTpaHEHHBIX BEIIECTB U MaTepHAlIOB U YMETh
IPUMEHSTh UX 110 HA3HAYEHUI0, OO0 Iast TpaBuiia 0€3011acHOro 00paIleHNs C HUMU; - POJIb XUMUYECKUX
JJIEMEHTOB M MX COCAMHEHMH B KHU3HEIACATEIBHOCTH OpPraHM3Ma; - BaKHEHIIME XHMHYECKUe
IpEeBpalleHHs, JIeKallue B OCHOBE METab0IM3Ma; - HEKOTOpble HEOPraHWYeCKHEe M OpraHHuYecKue
BEleCTBa, MpuMeHsieMble B MeauIrHe. [locie 3aBepiienust 00y4ueHus no nporpaMme ooyyarouiecst 0yayTt
YMETB!

-COCTaBJISAITb CXEMbl OCHOBHBIX KPYTOBOPOTOB OHMOTE€HHBIX DJIEMEHTOB B MPHUPOJIE, OOOCHOBBIBATH POJIb
KOKJIOTO B COXPAaHEHUM IPUPOJIHOTO PABHOBECHUS, AHAJIU3MPOBATh MPUUYMHBI U IOCIEJICTBHUS €ro
HApPYIICHUS; - MPOBOIUTH XUMHUUECKUN SKCTIEPUMEHT IO OOHAPYKEHUIO0 KATHOHOB U aHHOHOB B PACTBOPAX;
-co0M01aTh TIpaBHUiia OE30MACHOCTH MPH OOpPAIEHUH C JIEKAPCTBEHHBIMU BEIIECTBAMH U CPEICTBAMHU
OBITOBOM XHMMMH;

-COCTaBJISATh OTYET O MPOJICTAHHOM SKCIIEPUMEHTE;

-IIPUMEHSTH BEIIECTBA TI0 HA3HAYEHUIO,

-pa3BUBaTh COOCTBEHHYI) HWHHUIIMATUBY W TIO3HABATEIBHYIO AaKTUBHOCTH MPU PEUICHUU Pa3TUIHBIX
BOIIPOCOB U MPOOJIEM B XHUMHH.

Jliss MOHUTOpPHHTA pe3yabTaTUBHOCTH 00pa3zoBaTeNbHOTO mpoliecca mo [Iporpamme «Xumusi B OBITY»
WCITOJTB3YIOTCS CIIEAYIOIINE BUIABI KOHTPOJIS:

MpeBApPUTEIIbHBIA KOHTPOJIh (MPOBEPKA 3HAHUM yUJaIlUXCsl HAa HaYaJIbHOM JTare OCBOCHHS MPOTPAMMBI)
TEKYIIU KOHTPOJIb (B TEYEHHUE BCErO CPOKA peasin3alliy MPOrpaMMEl);



1. Conepxanue IIporpammsl
1.1. VwueOusIii (TeMaTHYeCKHi) IJIaH

Hasanwue pasznena KonngecTBo yacos
Bceero | Teopus u npakTuka
BBoaubie 3aHaTHA. 1 1
1 | Ucropus 1 1
B3aMMOOTHOIICHUH
4eJI0BEKa U MPUPOJIBI
2 CBolicTBa BeIIECTB 4 4
3 [Touemy m kak mporekaror | 1 1

XUMHYCCKUEC pCaKIIUN

4 Bona
Yucrele BelecTsa 1 cMec | 2 2
B KA3HU Y€EJIOBEKA
6 [ToBapeHHas cosp u caxap | 2 2
7 XuMus Ui 2 2
8 Crinukn 2 2
9 bymara 2 2
10 | XuMusu CTpOUTENHCTBO 3 3
11 | Xumudg u Meauiaa 3 3
12 | Xumus u TpaHCHOPT 3 3
13 | XuMus 1 yucToTa B JOME 2 2
14 | Xumust 1 KOCMETHYECKUE 2 2
CpencTBa
15 | Xumusd u roiaHera 3emiis 2 2
Bcero: 34 34

1.2. Conepxanue ITporpaMmel

Bsenenue
OO6ume mnpasuia paboTel B XMMHYeckoil naGopatopuu. TexHuka Oe3omacHOCTH Hpu paboTe B
XUMHYeCKOH 1aboparopun. OkazaHue MepBOi MOMOIIH ITPH HECYACTHBIX cirydasix. [IpaBuia paboTsl ¢
KHCJIOTaMH, IIEI0YaMH, JISTYYMMH BemecTBamu. HarpeBarenbHble mpuOOpHI W TpaBuia paboTHI ¢
HUMH. XMMHUYecKasl TocyAa o0IIero Ha3HaueHus. MbIThe U CyIIKa XUMHUYECKOW MOCY/IbI.
Posib XMMUU B JKM3HU YeJI0BEKa U pa3BUTUH yenoBeuecTBa. O030p BaKHEHIINX KJIaCCOB COETUHEHUH,
UCTIONIB3YEMBIX YEJIOBEKOM. XWMHS -TBOPEHHE NPUPOABI U PYK YEIOBEKa. XHWMHS BOKpYI Hac.
XUMHUYECKUE BEIIECTBA B TOBCEAHEBHOM KU3HU YEIIOBEKa.

IIpakTuka:
[Tpuemsl oOpatieHust ¢ HarpeBaTeIbHBIMU PUOOpPaMu (CIUPTOBKA, TUINTKA, 800sAHOAHA) U XUMHUYECKOM
MOCY/10¥ OOIIero Ha3HAYCHHS.
CocraBieHne TaONUI, OTPAXKAMOIUX KIACCU(PUKAIIMIO BEIISCTB, W3TOTOBICHUE ATHUKETOK
HEOPraHMYECKUX BEIIECTB, COCTABJICHHUE CIMCKA PEAKTUBOB, HECOBMECTUMBIX JUISI XPAaHEHHUS.



Tema 1. Mcropust B3aMMOOTHOILIEHU Y€JI0BEKA U TIPUPOIBI
Ncrounuku sHepruu (McueprmaeMble M HeWcuepraeMblie). « DKOJIOTHUECKHd prok3ak». HeobxoaumMocTh
OepeXHOTO0 OTHOIICHHUS K OKpyxkaromeid cpene. YemoBek U mpupoja B JAJIEKOM MPOILIOM:
IIPUCBaMBaroLIee X035MCTBO. JpeBHue moau. BimsHue NpUpOAHBIX YCIOBUN Ha PACCEIICHUE U 3aHATUSA
JIPEBHUX JIFOCH.
OcHoBHbIE 3aHATHUS APEBHUX JIIOJICH: cOOMpaTenbeTBO U 0XoTa. [IpucBanBaroiee x034icTBo. JlokanbHbIi
XapakTep BIMSHHUS JISATEIBHOCTH IPEBHUX coOMpareneil 1 OXOTHUKOB Ha MIPUPOLY.
Ilepexon denoBeka K MOpOU3BOIAIIEMY XO034McTBY. IIpom3Bonsiiee xo0351cTBO. BO3HHUKHOBEHHE
3emiie/ieNiuss U CKOTOBOJACTBA. Bo3zneicTBUe HAa MNpUPOAY JAPEBHUX 3€MIICNETBIEB U CKOTOBOJIOB.
CruxuifHOe TPUPOIOTIOIb30Banke. OmycThiHMBaHKE. [ MOETh TMBHIIN3AITHIA.
Ot KonecHuubl A0 caMmoneTa. M3MeHeHHMe XapakTepa HPUPOJONOJb30BAHMS B MPOLECCE PA3BUTHUSA
YeJI0BEYECKOro 00IIeCTBa
Yenosek u npupoja B HacroswmeM. [IpsMoe U KOCBEHHOE BO3JCHCTBUE XO3SAMCTBEHHOW NEATEIBHOCTH
yenoBeka Ha npupony. Matpoaykuus. Hencuepnaemblie u ncuepnaemMple HCTOYHUKY dHEPrun. Mictounnku
3HEpruu (Mcuepraemple M Heucdyepnaemble). «IKOJOTHUECKUH prok3ak». HeoOxoammocTs OepeskHOro
OTHOLLEHHUS K OKpYXaroleH cpene. AJbTepHATUBHbBIE HCTOYHUKH SHEPIUH.
[IpunuBHBIE 35€KTpOCTaHIIMU. DHeprus BeTpa. ['eorepmanbHas sHeprus. buosnepreruka.
[IpakTnyeckue 3amanus
Mogenupyem BeTpssHOU J{BUraTes.
Ctpoum «po3y BETPOB» CBOECH MECTHOCTH.
Tema 2. CBOMiCTBa BEIIECTB.
Xumuyeckue u (husnueckue cBOMcTBa BemiecTB. UucThle BemecTBa U cMecH. OCHOBHBIE MPHUEMBI C
TBEPABIMHU, IKUIAKAUMU H Tra3000pa3HbIMH BemiecTBamu. JlaGopaTopHble CHOCOOBI  MOJTYYEHHS
Heoprannyeckux BemecTs. [Ipoiecc pacTBopeHus BeecTB. PacTBOphI 1 UX MIPUTOTOBJICHUE.
[IpakTueckue 3aqaHus
[lonyuenue yriexkucnoro rasa, KUciaopoja B 1a00paTopuu.
[Tonyuenue cynbdaTta mean u3 Mmeau, cepedpa U3 HUTpaTa cepedpa u T.1
Tema 3. [Touemy 1 Kak MPOTEKAIOT XUMUUYECKHUE PEAKIIHH.
MHoroo6pa3ue 1 3aKOHOMEPHOCTH MPOTEKaHUs XMMHUUYECKHX peakiuil. Kiaccudukanus XuMu4ecKux
peakuuii. 3aKOHOMEPHOCTH MPOTEKAHUsSI XMUMHUYECKUX peakluuil. BHemHue mnpu3Haku NpOTEKAHMS
XUMHUYECKUX peaKluid. XUMHUUECKHE YpaBHEHHUs. 3aKOH COXPAHEHHS MacChl BEIIECTBA. XHWMHUUYECKHE
pEaKIMM B )KUBBIX OpraHU3Max.
[IpakTnyeckue 3a1anus
CocraBiieHUe ypaBHEHUHN peakUi MO [ENOYKE NPEeBpaLICHUM.
OnbIThl «3Mes U3 caxapHOU MyApbl», «B3auMoieicTBUE METAIIOB C COJITHOM KHCIIOTOM,
«OMBITHI C TITIOKOHATOM Kaublus» [IpoBeieHne KaueCTBEHHBIX PEAKIIU.
Tema 4. Boga.
Boga B Mmacmra6e mtanetsl. KpyroBopot Boabl. [Ipuponas Boga u e€ mpecHoii Boibl Ha mianeTe. [IpecHas
BOJIa M €€ 3amachkl. DKOJIOTUYECKUEe MpoOieMbl YMCTOM BOAbl. Boga B opranumsme uenoBeka. Bonma B
MeAWIMHE U (PapMakoioruu. AHOMaIUU (PU3UYECKHX CBOMCTB. PacTBopsromias crocoOHOCTH BOJIBI.
[Tpo6eMbI TUTHEBOM BOJBI.
[IpakTuka:
AHanm3 BOJIBI U3 IPUPOTHBIX UCTOYHHKOB.
PactBopstomiee JleiictBue (Boabl. OuncTka BOJIBI.
MHoro 11 BobI B OBOIIAaX U (pyKTax?
Tema 5. UncThle BemecTBa H CMECH B KM3HHU YeJIOBEKa
Uucteie Bemecta JuctmwmmpoBannas Bona, Kucmopoa. Cepedpo, Bomopon, Ceunen u ap. Uctunnsie
pactBopbl. Cmecu Mopckas Boja. I'panut. Crans. PactBop xmopuaa HaTpus sl UHbEKUUM. UyryH.
Bosnyx. bazanpr. Crekno. Omynbcus. PasHOBHIHOCTHM = cMecedl, 00lacTd HMX WHCIOJIB30BaHUA B
MOBCETHEBHON JKM3HU deloBeKka. ['omMoreHHble W rereporeHHble cMecu. Cmecu B (papMakoJIOTHH.



[Tpumeps! KHUIKHUX, TBEPABIX U ra3000pa3HbIX cMeceld. OTHOPOIHBIE U HEOJAHOPOIHBIE CMECH B OBITY.
CaoiicTBa cMeceli. Pasnenenue cMecen.
Beiienenue BemecTs 13 HEOJHOPOAHOM cMecH, 00pa30BaHHOM PaCTBOPUMBIMU M HEPACTBOPUMBIMU B BOJIE
BemectBamu. OtTcramBaHue: BbiieneHue BEIIeCTB W3  HEOJAHOPOJHOW ~ CMECH, OOpa30BaHHOMN
HEPAaCTBOPUMBIMU B BOJE BEIIECTBAMU C PA3NIMYHOM IUIOTHOCTBIO. B  nenurensHONM BOpOHKE.
Juctunnsanusi, BbIIapuBaHHUE, LEHTPUPYTHpOBaHUE, Xpomarorpadus, KpUCTAUIM3aLUs U BO3TOHKA.
[eperonka uiu TUCTHIUIALUSA - CIIOCOO pa3/ieNieHus, OCHOBAaHHBIM Ha pa3IMYMK B TEMIIEpATypax KUTICHHS
JIpYT B Ipyre KOMIIOHEHTOB.
ITpuem pa3nencHus OAHOPOIHBIX CMECEH IyTEM HCIApEHUs JIETy4yuX >KMAKOCTEH € TMOCIenyrouien
KOHJIeHcauuen ux napos. [Ipumep: nonyyeHne TUCTUIIMPOBAHHON BOJIBI.
Pemienue 3a1a4 Ha HAXOXK/IEHUE MACCOBOM U 00BEMHOM JOJIM KOMIIOHEHTa cMecH. [IpakTuka
W3zrorosnenune mpocTelmmx GuIbTPOB U3 MOAPYIHBIX CPEACTB. Pa3neneHne HeOJHOPOAHBIX CMECEH.
OuuncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 6. IloBapeHHast conb U caxap
Posib moBapeHHO# coiii B OOMEHE BEIECTB YeJIOBEKa M >KMBOTHHIX. COJeBOI OalaHC B OpraHu3Me
yenoBeka. [IpuMeHneHne xiopruja HaTpus B XO351MICTBEHHOM AEATEIbHOCTH YenoBeka. Korga cons - .
3noynotpebinenre cosblo. Vcnonp3oBaHWE XJIOpHIA HATPUS B XUMHUYECKOW IMPOMBIIUICHHOCTH.
Hcnonp3oBaHue xJ0pyuja HaTpus B nuile, Meaunute. [Iponssonctso nosapeHHoi conu. Caxap u ero
cBoiictBa. [losie3nble u BpeqHble 4epThl caxapa. HeoObluHOE IpUMEHEHUE caxapa.
[IpakTuka.
CBoiicTBa paCTBOPOB MOBApPEHHOW COJIU
["opuTt 1 caxap? TpubOIOMUHECIICHIIUS

Tema 7. Xumusg numm
W3 gero cocrout numia. XMMHUYECKUH COCTaB MPOAYKTOB MUTaHUS. OCHOBHbIE KOMIIOHEHTBI IUILU: KUPBI,
OeJNIKH, YriIeBOJbl, BATAMUHBI, COJIM. XUMUS IPOAYKTOB PACTUTENBHOIO U KMBOTHOTO MPOUCXOKICHUS.
®dusnonorus numeBapeHus. [IpoaykTsl OBICTPOro MPUTrOTOBIEHUS U OCOOEHHOCTH HMX IPOHM3BOJCTBA.
[Ipoueccel, npoucxoasiye Npy Bapke, TyLIEHUH U )xapeHuu nuiy. Kak caenars eny He TOJIbKO BKYCHOM,
HO U nosie3Hoi? Jlo6aBKy B IPOJYKThI MUTAHHUS.
XVMMUYECKUE peakUUd BHYTPUM Hac. XHMMHMUYECKHE IPOLECCHI, INPOUCXOAAIUE IIPU XPAaHECHUM U
nepepaboTKe CeIbCKOXO035UCTBEHHOTO ChIpbs. KOHCEpBaHThI 1 aHTHOKHUCIUTENH, UX POJIb.
CniocoObl XMMHUYECKOTO aHajn3a COCTaBa BEIIECTB B Mpoaykrax nurtaHus. CojepkaHue BUTAMUHOB U
MUHEPAIBHBIX BEIIECTB B MUIIEBBIX MPOAYKTaX.
[IpakTrka
Omnpenenenue kauectBa Mena. [Iposepka Mena Ha HaIMYME KpaxMala, MeJa, caxaposbl.
Onpenenenne ButamMmuHoB A, C, E B pacTutrensHOM Macie.
Omnpenenenne HUTPATOB B IPOAYKTaX.
AHanu3 NpoxJaAUTEIbHbIX HAIIUTKOB.
KauecTBeHHBIE peaKkli Ha IPUCYTCTBHUE YIIIEBOIOB.

Tema 8. Crinuku
[Mupodopsr. Uctopust nzobperenus crnuuek. Crnuuku Hlancens n Yokepa. Cnmuku Copua. Cnuuku
Wpunn. lIBenckue crnuuku Jlynncrpema. Kpacubii u Oensiii gochop.  OxucnurenbHO-
BOCCTaHOBUTEJIBHBIE MTPOLIECCHI, TPOTEKAIOIINE NPU 3aKUTaHUK CIIMYKH. OCHOBHBIE BUJbI COBPEMEHHBIX
cnuuek. JlepeBsiHHbIE (M3rOTOBICHHBIE U3 MATKHUX MOPOJ I€PEBA - OCHUHBI, JIUIIbI, TOTIOJIS, AaMEPUKAHCKON
0eoil COCHBI U T. 1.), KAPTOHHBIE U BOCKOBBIE (TTapa)HOBBIE - U3TOTOBJIEHHBIE U3 XJIOMYATOOYMaKHOTO

KTyTa, MPONUTAaHHOTO napaguHom). [To MeToxy 3axkuraHus - TepOUHbIE (3aXKHUTAOIINUECS IPU TPEHUU O

CTEIUATIBHYIO TOBEPXHOCTD).
Cnunueunoe nponsBoacTBo B Poccnn. CTpoeHne, cocTaB M U3TOTOBIECHUE CIIUYEK.
Cneuunanbable cniuyukd. LlITopmoBble (OXOTHHYBHM) - TOpSIIME HA BETPY, B CHIPOCTU U MOJ JOXKIEM.
Tepmuueckue - pa3BHUBAIOILIME MPU TOPEHUH Oojiee BBICOKYIO TeMIIEpaTypy M JAlOIIMe MPU CrOpaHUH
rojoBKM Oosbliee KoiaudecTBO Teryia. CUrHanbHbIE - JalOIIMe MpU TOPEHUU IBETHOE IIaMsl.



dotorpaduyeckre - Jarlue MITHOBEHHYIO SIPKYIO BCIBIIIKY, HCIIONB3YeMYIO MpH (poTorpadupoBaHHH.
CurapHbsle CIMYKH YBEJIMYEHHOTO pasmepa Juisl 0ojiee MPOAOKUTEILHOIO TOPEHUs NIPH pacKypUBaHUU
curapbl. TpyOouHble- CHMYKM YBEIHMUEHHOTO pa3Mmepa Uit Oojiee NMPOJODKUTENIEHOTO TOPEHUs MHpU
pPAcKypHUBaHUU KypHUTEIbHOM TpyOKu. KaMHHHBIE - OU€Hb JUIMHHBIE CIIMYKH, YTOOBI 3a’KUTaTh KAMHHBI.
['a30Bble - MeHbIIEH UIMHBL, Y€M KaMHMHHBIE, YTOOBI 3aKMraTh TIa30Bble TOpenkH. JlekopaTHBHBIE
(Togapo4HkIe, KOJUIEKIIMOHHBIC) - OTPaHUYCHHBIE BBITYCKH KOPOOKOB (MHOT]a HA0OpaMU, YIIOKEHHBIMH B
JIEKOPaTUBHYIO KOPOOKY).
[IpakTuka
N3yueHne CBOMCTB pa3IM4HbIX BUIOB CINYEK (OBITOBBIX, OXOTHUYBUX, TEPMUUYECKHX, ).

Tema 9. Bymara
OT nepraMeHTa M IIEJIKOBBIX KHMUI 10 Hamux AHed. llemmronosza. Cssyromue: KaojinH, KapOoHAT
KaJIbIIMA, TUTMEHTHL. XJIOMYaToOyMaskHbIe TKaHH. Buibl OyMaru 1 Ux nNpakTHYECKOE MCII0JIb30BAHHE.
Texnonorust npousBojcTea Oymaru. CTpykTypa OyMmaru moJ, MHKPOCKOIIOM BO (UIyOpECLIEHTHOM
CBEUYECHMH.
[Monmydabpukarel Ui TPOM3BOACTBA OyMaru: JpeBecHass Macca WM IEJUII0JI03a; LEJITI0I03a
OJTHOJIETHUX PAacCTEeHUH (COIIOMBI, KOHOIUIN, PUCA U APYTHX); MOTYLEIIII0II03a; MaKyJIaTypa; TpsinuyHast
nojymacca; JJis ClelMalIbHbIX BUI0B OyMaru: acoecT, LepCcTh U APYrue TeKCTHIIbHbIE BOJOKHA.
[IpousBoncTBO Oymaru: NpuUroToBieHNe OyMaKHOM Macchl (pa3MoJl U CMEIIEHUE KOMIIOHEHTOB,
NPOKJIeHKa, HAIIOJIHEHHE U OKpacka OyMa)XHOH Macchl); BBIpaOOTKa OyMaskKHOM MacChl Ha
Oymaro/ienaresbHOM MalrHe (pa30aBieHne BOJIOW U OYMCTKA MacChl OT 3arps3HEHUH, OTIIUB,
IIPECCOBAHUE U CYILIKA, & TAKXKE EpBUYHAs OTAEIIKA);COPTUPOBKA U YIIAKOBKA.
[IpakTuka.
W3ydenue cBOMCTB pa3IMYHbBIX BUIOB OyMarm.
[Tomyuenue Oymaru.

Tema 10. XuMusi u CTpOUTENBCTBO
Crpourenshbie pactBopbl. M3BecTh. Men. [lecok. beton. Liement. Uctopus crexia. Kupnuuu. ®apdop u
¢asHc. J[peBecrHa YHUKAIbHBIM CTPOUTENbHBIN MaTepUalL
JlakokpacouHble MaTepuaiibl. CBoMcTBa 011 (bI, MACIIHBIX KPAacoK, amMaleil, pactBopureneil. [lonstue 00
AKOJIOTMYECKU YUCThIX MaTepuanax. Kepamnueckas nena. Kampimur. Conomut. CUIMKAaThl METANIOB U
BsDKyILME Marepuansl. Kopposust ctpouTenbHbIX MaTepranoB. [lonuMepsl B CTpOUTENBCTBE.
XVMHYECKUE CBOKWCTBA CTPOUTENIBHBIX MAaTEPUAJIOB
XnMHYecKasi CTOMKOCTb - 3TO CBOMCTBO IOKa3bIBAET, HACKOJIIBKO MaTepuall YCTOWYUB K BO3JECHCTBUIO
JIPYTUX BEIIECTB: KUCIIOT, EJI0YEH, COJIEH U Ta30B.

Koppo3unonHas ycTOHYMBOCTE - CBOMCTBO MaTepualia MPOTUBOCTOSITh BO3IEHCTBHIM OKPYKAIOIIEH Cpeibl.
Yaire BCero 3T0 OTHOCUTCS K CTIOCOOHOCTH HE MPOITYCKaTh BiAry.

PacTBOpUMOCTB - CBOMCTBO, MPU KOTOPOM MaTepuanl UMEET CIIOCOOHOCTh PACTBOPSITHCS B PAa3TMUHBIX
KUJKOCTSIX.

Anre3ust - CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COEAMHSTHCA C IPYTUMHU MaTepuajiaMu u
MOBEPXHOCTAMH.

Kpucrannuzanus - xapakTepUCTHKA, IPU KOTOPOM MaTepHall MOKET B COCTOSIHUM I1apa, pacTBOpA WIH
paciiaBa 00pa3oBbIBATH KPUCTAILIBL.
Bunasl 3arps3HeHuil (TBLIEBBIE, paguallMOHHBIC, OWOJOTHYECKHE, IITYMOBBIC), 3HAUEHHUE IKUBBIX
OpPraHWU3MOB B JIOMax M KBapTUpax.
[IpakTuka
OnpeneneHre OTHOCUTENBHOMN 3aMbUIEHHOCTH BO3/lyXa B TOMEILICHHH.
Pemenne 3a1a4 ¢ 9KOJIOTHIECKUM COJIEPKAHUEM.

Tema 11. XuMug u MegumnuHa
[lepBeie mrarm xumuu B MenuuuHe. [lonstue o dapmakonoruu, xumuorepanuu. [laparensc -
OCHOBOTIOJIOKHUK MeAuIuHckoi xumun. Knasauii ["anen dapmaxomnor. I1. Dpaux - 0CHOBOMOIOXKHUK



xumuotepanuu. IIpodeccun: xumuk, OMOXUMUK, (papmaineBT, J1abOpaHT. JlekapcTBEHHBIE BEILECTBA.
Knaccugukaium nekapcTBEeHHBIX BELIECTB: (apMaKojoruyeckas, xumudeckas. ColpbE JIs MOJTyUSHUSI
HEOPraHMYECKUX, OPraHMYECKUX JIEKApCTBEHHBIX BemlecTB. DOpMbl JIEKapCTBEHHBIX IPENApaTOB:
TabJIEeTKH, Jpaxe, CBEUH, SMYJIbCUH, CYCIIEH3UH, HACTOUKH U Ap.

[IpakTuka

O3HakomJIeHHE ¢ (OPMaMU JIEKAPCTBEHHBIX IIPENAPATOB.

3HaKOMCTBO ¢ 00pa3liaMu JeKapCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.

Camble poCThIE U3 JIEKAPCTB

[lepmanranatr xamus. Mcrtopust oTkpbiTus. Pusnyeckue cBoilcTBa. OKUCIUTEIbHBIE CBOMCTBA.
[TpumeHeHne pacTBOPOB MepMaHraHara Kajaus B ObITy, B MenuuuHe. [IpaBuiia xpanenus. Mepsl nepBoit
IIOMOILY IIPU OTPABJICHUN KOHLUEHTPUPOBAHHBIM PACTBOPOM IlepMaHraHara kanus. I[lepokcun Bogopona,
uctopust oTkpeitusa. Ileprunpons. Pusnyeckue, XMMHUYECKHE CBOWCTBA. lIpuMeHeHue B MeaulMHE:
KPOBOOCTaHABIHUBAIOIIEE W Je3UHPHUUIUpYIOIIee CpeacTBo. Moa: HUCTOpHS OTKPBITHS, CTPOCHHE,
(du3nyeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE.

bopHas kucnora, OOpHBIN CIUPT, aHTUCENTUYECKAst aKTUBHOCTh. Du3nonornyeckuii pacTBop.

JIsnuc. Hamateipuelii ciupt. 'ekcaruapar xinopuja kanenus. ['enrarugpat cyinbpaTta HUHKA.
AKTHBUPOBaHHBIN yTOJIb.

[IpakTrka

[TpuroroBneHue pacTBopa XJI0pUAa KajlbLUs C 3aJaHHON MacCOBOH JIOJIEH.

«Knpknii xameneon». Pasnoxenue nepoxcupa Bopopona. H202 oxuciurenb, BOCCTaHOBUTEID.
PactBopenune nozna B Boze, B criupre. Pacnio3HaBanue MOIUI0B.

O06ecuBeunBaHue pacTBOpa EpMaHraHaTa Kajlus aKTUBUPOBAHHBIM YTJIEM.

SImoBHUTHIC BElIECTBA

Anel. Kimaccudukamnusi sqOBUTHIX BEMISCTB. YTAapHBIA Ta3: MpU3HAKK OTpaBieHUs .Oka3aHue NepBOn
nomouy. Ptyts. TokcnunocTs mapoB prytu. Conu pTyTH: Cyjema, IPUMEHEHUE B MEAULIMHE. MBIIIbSK.
Csunen. CoenuHenust xpoMa. TOKCHYHOCTB OpraHu4eckux pacrBoputeineil. llpaBuna xpaHeHus s10B B
ObITy. Mepbl 1epBoil moMoIM IPU OTPABICHUH. XUMUS U MEIULIMHA.

Buozennsie sniemenmot u ux coeounenus

OO611Mit 0630p 6HOIOTNYECKOH POJIH AIEMEHTOB-OpraHoreHoB Yriepo. Bonopoa. Kucnopon. Azor. Cepa.
docdop.

Broornyeckas poJib HeKOTOPhIX HEMETAILIOB, He OTHOCSIIMXCS K opranorenam drop. Xmop. Bpom. Mox.
Kpemnwnii. Cenen.

buonornueckn BakHbBIE HEOpraHMYECKHE coeAuHEeHMs HemetawioB. Kucimopoa. Oson. Boga.
Munepansnbie  Boabl. llepokcua Bomopoga. @epMEHTATHBHBIE CPEICTBA 3alMTBHl  OpraHU3Ma.
CepoBonopos. AMMuax. [{uki MmoueBuHOOOpazoBaHust. MOHOOKCH a30Ta.

HuTtpatsl, HUTpUTHL. YTiekuciblit ra3. MoHookcH ] yriepoaa. bydepHsie cuctembl opranuzma.
I'mnpoxap6onaTtHas 6ydepHnas cucrema. @ocdaTtHas OydepHas cucrema. Mexanusm OydepHoro neicus
cucTeMbl. B3anMocBs3b KpyroBOpOTOB OMOT€HHBIX 3JIEMEHTOB.

Mertaiasl B OpraHu3Me 4eloBeKa

buonoruyeckas poip «METaNIOB )KU3HI»

OO6uwmit 0630p ponu metayuioB: Harpuii. Kanuit. Maruuit. Kansuumii. JlaHHbIe MeTa/Ibl pacCMaTpUBAIOTCS
COIIACHO TUIAHA!

1 .Conepxanue B 3eMHOU Kope. BaxxHelmme npupoaHble COEANHEHUS.

2. Conepxanue 1 GOpMBI CYIIECTBOBAHUS B )KUBBIX OpraHU3Max. buojorudeckas posib.
3 . IIpuMeHeHne MeTaIa U €ro COSAUHEHUN B METUIIHE.

4. TokcHYHOCTh MeTaJljIa U €r0 COeTUHEHUH. )

OO6muit 0630p ponu d-metannos. XKenezo. Mapranen. Kobanst. Meap. [Lluak. MommbaeH.
JlaHHBIE MEeTaJUTBI pacCMaTPUBAIOTCS coracHo mana: ComepikaHue B 3eMHOU KOpe.



2 BakHelinye NpupoaHbIe COEIUHEHMSL.
3 Copeprxanue 1 (OpMbI CYIIECTBOBAHUS B )KUBBIX OpraHu3Max. buonoruueckas poib.

4 IlpuMeHeHne MeTajlla U €ro COEAMHEHUH B MEULIMHE.

®dusnonornyeckas M [ATOJIOTMYECKass  pOJIb  HEKOTOPBIX  JJIEMEHTOB B OpraHu3Me.
s-OnemeHTbl. d-DnemenTbl. KoMIuiekcHble (KOOpAMHAIMOHHBIE) COSIMHEHUS PAa3IUYHBIX DJIEMEHTOB B
opranusMe. DJIEMEHTHI, O0JIe3HH, JIEKapcTBa. BHOIOrnyecky akTHBHBIE MOJIEKYJTHI.

Bona. AmunHokuciorsl. AckopOuHOBas kuciora. OpToMmosexkyispHas MeAulMHA. buomornmdyecku
aKTUBHBIE OJIMIOMepbl buosjorumdeckas posb HEKOTOPBIX METAJUIOB, HE OTHOCSIIUXCS K «MeTajljam
xu3H». Amromuanid. Cepedpo. bapuii. Pryts. CBuner.

[IpakTuka.

TemaTnyeckas BAKTOpUHA «XHUMHs U MEIULIHAY.

dusnyeckas XMMHUS U MEIUIMHA

Ou3MoNOr - 3TO (PU3MKOXMUMHUK, UMEIOLINHA JEJ0 C SBICHUSAMH XuBoro opranusma. I M. CedyenoB
JXKuBbple opraHM3Mbl MOTYT CYLIECTBOBaTh JIMIIb Ojarojaps HMX 3aMeydaTelIbHOW CIIOCOOHOCTH
KMHETUYECKH KOHTPOJIMPOBATh XHMHUYECKHME DPEAKUUU W TEM CaMbIM IIOJABJIATh CTPEMIICHHE K
JOCTHKEHUIO TepMOAMHAMUYECKUX paBHOBecuid. .B. bepe3nn Xumunueckast TepMOAMHAMHUKA U )KUBBIE
opraHusMsl TepMoaMHAMMKA U OPTaHU3MBI.

Xumuueckass U OMOXMMHUYECKas KMHETHKa M KaTanu3. DepMeHThl - OMOJOTrMYecKue KaTallu3aTopbl.
3HaueHue pacTBOPOB JJIs1 OMOJIOTMH U MEAULIUHBI.

Kucnorno-menounoe paBHOBecue U OyQepHbIe CHCTEMBI OpPraHu3Ma.

AmuHOKHCIOTHBIE OydhepHble cucTeMbl. benkoBsie OydepHbIe CHCTEMBI.

I/I3MCH6HI/IC KHUCJIIOTHO-IICJIOYHOT'O paBHOBeCI/Iﬂ HpI/I pa3J’IH‘~IHBIX 3a6OHeBaHI/I$[X.
MenunuHCKIEe MaTepUaIbL:

Heoprannueckue MenMIIMHCKME Marepuayibl. MeTaipl.  YTIIEpOAHbIE MaTepuaibl. MexaHu3Mbl
B3aUMOJICUCTBUS MEIUIIMHCKUX MAaTEPUAJIOB C OMOJIOTMYECKUMU ccTeMaMu. B3auMoaeicTBus: Marepuain
- KpOBb, MaTepual - TKaHb, MaTEPHAII - KJIETKA, MaTepral OMOIIOJIMMEDHI.

HckyccTBeHHBbIE Opranbl. AnmapaTbl «UCKYCCTBEHHOE CEpALE-JIETKOE», «HUCKYCCTBEHHAs IOYKa>>.
HckyccTBeHHOE cepAue YenoBeKa C aBTOHOMHBIM HCTOYHUKOM MTUTAHUS.

. Mox: ucropus oTKphITHS, CTpOeHUE, GU3HUYECKUE M XUMHYECKUE CBOMCTBA, IPUMECHEHHE.

2. bopHas kucnorta, OOpHBIN CIUPT, aHTUCENTUYECKast aKTUBHOCTb.
3. ®uznonoruyeckuit pactop. Jisnuc. HamareipHblil criuprt.

4. ®ypauunuH. AKTUBUPOBAaHHBIN yroib. ['opundHuky, miactelpu. X npumeHenue, cBONCTBa, ClIOCOObI
XpaHEHMUS.

5 . AcniupuH. [Ipumenenue, papMakoornyeckoe J1eiicTBUe Ha OpraHu3M.

6. AHTHOMOTHKY, KIaccupukanus. lucOakrepros.

7 . ApomaTthueckre Macia U ux JeiCcTBUE Ha opraHu3M. Apomarepanusi.

8.AcnupuH, pu3nUecKue CBONCTBA, HCTOPUS MOTYUYEHHUS.

9.AHTHOMOTUKHU, UCTOPUS OTKPBITHSL.

1 O. Knaccuduxanus s0BUTHIX BELIECTB.

11.Yrapnslii ra3: npusHaku orpasiieHus. OkazaHue NepBOM IOMOIIIH.

12.Ptyrh. TokcuuHocTh mapoB pryTH. CoiM pPTYTH: KajloMelb, CyjleMma, MPUMEHEHHE B MEIULIMHE.
13.Mpmubsik. Ceunern. CoequHEeHU XpoMa.

IIpakTuka

HccnenoBanue JeKapCTBEHHBIX MPENapaToB.

[IpoBeneHne KayecTBEHHOTO aHalM3a pPACTBOpPAa KOHKPETHOI'O BEIIECTBA XUMHUYECKHMMH METOJaMHU.
(BemectBa: THOCYynb(aT HaTpus, HOBOKAWH, JIAKTaT Kajblus, [1-Taroko3a, MenHBIA Kymopoc, Opommun
KaJus, cynb(ar MarHus).

HccnenoBanre TOKCHYHOCTH OBITOBBIX BemiecTB. (OCTOpokHO, mumieBble Jobasku! VIx [leiictBue Ha
OpTraHM3M.

JlexapcTBeHHBIE NpenapaThl, UX BUABI U Ha3HaueHue. Kaxxaoe 1exkapcTBO _XUMHUYECKUN PEAKTHB.



MHororpanssiii oa. [louemy lox Hao AepkKaTh B IJIOTHO 3aKYNOPEHHOM CKIISIHKE. «3eJIEHKa» WU
pacTBop OprIuUIMaHTOBOTO 3e51€HOT0. HeoObhIuHbIE CBOMCTBA OOBIYHOMN 3€TIEHKH.

AKTHUBUPOBAHHBIN YTOJIb.

JlexapctBa oT nnpoctyabl. Butamunsl CaMmoenbHbIE JI€KapCTBa.

AcCTUpUH WK aleTHJICATUIIMIOBAs KUCJIOTa U ero cBoiictBa. UTo mosie3Hee: acUpUH WM YIICApUH,
HypodeH unu udymnpopen?

[Tepexucs Bogoponaa u ruaporneput. CBOHCTBA MEPEKUCH BOAOPOIA.

[lepmanranat kanusi, MapraHLlOBOKHUCIIBIA KaJlud, OH K€ «MapraHioBka». HeoObluHble CBOiIiCTBa
MapraHioBku. Kakyro oracHOCTh MOXKET IIPEJICTABIIATh MAPIaHIIOBKA.

HyxHa nu B tomaiHel anteuke OopHas KUCIOTA.

Crapele JiekapcTBa, Kak ¢ HUMH IMOCTYIHTb.

1 . [lepmanranar kanus. Uctopust otkpbiTus. @usznueckue  cBoiicTBa. OKHUCIUTENIbHBIE CBOMCTBA.
[IpaBuna XxpaHeHHs IEpMaHaraHaTa Kajius.

2. IlpumeHeHue pacTBOpa IEpMaHraHata Kajaus B ObITy, B MeAMIMHE. Mephl MEepBOW MOMOIIM IPH
OTPaBJICHUH KOHIICHTPUPOBAHHBIM PACTBOPOM MEpPMaHTaHATa KaJIUsl.

3. PactBop OpmimuanToBOTrO 3eneHoro. [lepokcua Bogopoaa, uctopust OTKpbiTus. [lepruapons.
dusnyeckue, XMMUYECKUE CBOMCTBA. [[puMeHeHre B MEAUIIMHE: KPOBOOCTAHABIMBAOLIEE U
ne3uH(UIMpyrolee cpeacTBo.
IIpakrtuka.
IMonmyuenue nonodopma.
JeticTBue KUCIIOT HAa OpUJUIMAHTOBBIN 3eneHbld. [I{enounoe pacmiemnienue
JIEBOMHMIIETHHA.
KauectBenHnas peakuus Ha EPOKCU]T BOAOPO/A.

Tema 12. Xumus u Tpancnopt
Marepuanbl, KOTOpPbIE€ HCIOJIB3YIOTCS [UJIi M3TOTOBJICHUS aBTOMOOWJCH. 3ampaBOYHBIC KUIKOCTH
(TOTIMBO, Maciia, CMa3KH, OXJIAKIAIOIINUE KUAKOCTH M T. I1.); PE3UHBI - IIMHBI U PE3UHOTEXHUYECKHE
W3JIeNUs;  IUIACTMACCHl;  OTHAEJOYHOJCKOpaTHUBHBIE  MmaTepuanbl  (OOMBKa, JIAKH W KPAaCKH,
AHTUKOPPO3HOHHBIC TTOKPBITHS | T. I1.); KJIIEH, TEPMETUKH. DIEKTPOIUT - 3TO YTO-TO 3HAKOMOE. OCH3HH,
KEPOCHH U JIpyrue XUMHUUYECKHUE MPOIECCHI, MPOUCXOASIINE MPU IKCIUTyaTallil aBTOMOOUIIS. DKOJOTHUS 1
aBTOMOOMIIb. [IpakTrka:

. BeH3uH 1 KepocuH Kak pacTBOPUTEIH.

OMBITHI IO O3HAKOMJICHHUIO C PAaCTBOPSIONIUM JEHCTBUEM HEe(PTEMPOAYKTOB, KaK M MPEIbIAYIIUH, TI0X0
BUJHBI C JEMOHCTPALIMOHHOTO CTOJA, MO3TOMY HMX JIydllle BCETO CTaBUTh B KauecTBE JIaOOpaTOpHOU
paboTHL.

a) B npoOupKku ¢ OEH3MHOM, KEpOCHMHOM W BOAOW HamuBaroT mo 0,5 M pacTUTENBHOro Macia U
B30aJITBIBaIOT. Macio pacTBopsieTcs B yriieBoopoax. OTMeqaroT JydIylo pacTBOPUMOCTh B O€H3UHE.
0) B HEOOJIbIIINE CTAKAHYUKHU WK (ap(HOpOBBIE YALIKHU C TEMHU K€ KHUJIKOCTSIMHU MTOMELIAI0T KyCOUYKH TKaH!
C MIATHAMHU KMpa U NEPEMENIMBAIOT MX CTEKJISHHON mnanoukoil 2-3 muH. [locie BbIChIXaHUS TKaHW,
IIOMCUICHHEBIC B O€H3HUH U KEPOCHH, OKAa3bIBAIOTCA OYUIIICHHBIMHU OT KHUPaA.

2. I'opeHmue BBICIINX yTIIEBOIOPOJIOB.

a) CMauyuBaloT MOJOCKH (PUIBTPOBAILHON OymMaru B O€H3MHE, KEPOCHHE, Ma3yTe U TO/KUTAIOT HUX.
BemecTBa ropst cBeTsAuMcs miaMeHeM. Briciie yrieBoaopo sl pu TOPEHUU 00pa3yoT KOMOTh.

0) Ha »xene3nple muacTUHKUA win (GapdopoBble KPBHINIKM HAIUBAIOT MO HECKOJIbKY Kamenb OCH3WHA,
KEpOCHMHA W CMa304YHOTO Macjia WM Ma3yra W mojpkurator. HaGmomaroT To ke siBieHue. OOpamaror
BHHUMaHHUE Ha JIETKYIO0 BOCIUIAMEHSIEMOCTh O€H3MHA U Ha CPABHUTEIBHO TPYAHYIO 3arOPaeMOCTh Ma3yTa.
B) B Kele3Hyto win GpapdopoByro T0kKEUKYy MOMEIA0T HEOOMBIION Kycouek napaduHa U HarpeBarT ero
B TUTaMeHHU Topeliku. [lapaduH miaBuTcs, a 3aTeM ropuT, 00pas3ys KOIOTh.

3. Ouncrka OeH3MHA U KEPOCHHA.



BeH3uH M KepocHH MOcCie 3aBOJACKON MEPEeroHKH COAEp)KaT MPUMECH HAa(TEHOBBIX KHCIOT U APYTHX
BEIIECTB, OCJIOXKHSIOUUX UX MpuMeHeHue. HeouunieHHblii KepocuH, HanpuMep, MiIoXo MOAHUMAETCS 110
¢uTHIIO NaMmbl, cnabo TopuT U ObIcTpo oOpasyeT Harap. HeouwnieHHbIE MPOAYKTHI MOKHO Y3HATh I10
IPSA3HOMY BHAY M MaJIOH MPO3PavyHOCTH.
OuncTKy MPOU3BOAIT OOBIYHO, 00pabaThiBas HEPTEIPOAYKTHI ClIEpBa KOHIIECHTPUPOBAHHOM KHUCIOTOM, a
3aTeM LIEJI0YbIO.
HanuBaror B 60JIBIIYIO JETUTETHHYIO BOPOHKY 15—20 M1 HEOUHIIIEHHOTO KEPOCHHA ¥ TPUOABISIOT 2-3
MJI KOHIEHTPUPOBAHHON CEpHOU KUCIOTHI. BOpOHKY 3aKpbIBalOT MPOOKOM U CMECh BCTPSIXUBAIOT OKOJIO
10 mun. [Ipu 3TOM BOPOHKY JepKaT MpOOKOH BHU3 M BpeMs OT BPEMEHH OTKPBIBAIOT KpaH, YTOOBI
BBIIIYCTUTh BBEpX Mapbl JIETyuyux BemiecTB. Ilocime 3TOro cmecu nar0T paccilouThCs, HAa YTO TaKxkKe
notpedyercss MUHYT 10 unu naxke Ooblile, U MEJUIEHHO CITYCKalOT HUKHHM CJI0W KHCIIOTO I'yIpOHa.
OcraBmniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJAO0HBIM K€ CIIOCOOOM BOJIOM B TeueHHe |—2 MuH.
Bopanslii cioii criyckaroT, a KepoCcuH MpoMbIBatoT 5 10-1ipoLieHTHRIM pacTBOpoM Hienoun. [locne cnuBanus
IIEJIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJION OCTaTKH 1mesoun (mpoda heHoadTaaIenHom).
VY6exxaaroTcs B TOM, YTO OYMILEHHBIM KEPOCHH OKa3bIBaeTCsl 0oJiee MPO3payHbIM, JTyUIlle TOPUT U UMEET
JIpYyrow 3amnax.
Ha nmctkm QuupTpoBampHOW OyMaru MOMEMIAIOT KAalld HMCXOJHOTO W OYMIICHHOTO KEpOCHHA.
OuuIleHHBI KEPOCHH UCHIAPSIETCS MOJHOCThIO, HEOUUIIIEHHBIA OCTABISET MOCe ceOsl MSITHO MpUMeceH.
Tema 13. XuMHUA 1 YUCTOTA B IOME
Msina. CoctaB, CTpOEHHE, MOIYUYECHHUE.
CuHTeTHYeCcKre MOIOIIUE CPEICTBA U TOBEPXHOCTHO - aKTUBHBIEC BEIIECTBA.
Ocnosnble koMmoHeHTHl CMC: moBepxHOCTHO-akTHBHBIE BemlecTBa ([TAB); BcmoMorartenbHble BeliecTna:
IICJIOYHbIE COJHM - KapOOHAT W CWUJIMKAT HATpHs, HEUTpajbHbIE cOlHM cynbdar u Qocdar HATpus;
KapOOKCUMETWJIIEIUII0N03a,  MOJMUBHHWINUPPOIUIOH, XUMHYECKHEe  OoTOenuBarenu  (TEepCoin);
XUMUYECKHE OTOenuBaTen (MEPEeKUCh BOJOpOAa); (Qu3nueckue (ONTUYECKHE) OTOSNIMBATEIN -
¢iyopecuupyroume CoeAMHEHNs; aAcopOLMOHHbIE KpacuTenu (yJabTpaMapuH, UHIUTO, CUHTETUYECKHE
OpraHHYeCKHe MUTMEHTHI); 6M0100aBKH )epMEeHTHI (JIUIAa3bl, MPOTEa3bl U JIp.); OTAYIIKH; AHTUCTATHKU.
CpenctBa OBITOBOM XUMHUU - XUMHYECKHE CpPEICTBA MO YXOIYy 3a COOCTBEHHOCTBHIO: OJICXKJOMH,
noMenIeHus M, aBroMmooussiMu. K cpenctBam OBITOBON XMMHHU OTHOCAT JE3MH(UIMPYIOIINE CPEICTBa,
peneieHTsl U np. cpeactBa. CpeacTa ObITOBOM XUMUH, IPUMEHSIEMbIE /1J1s1 BEIBEICHUS MSTEH.
[IpakTrka
Omnpenenenne PH - cpeas! B Mpl1ax ¥ MIAMITYHSIX.
[TpuroroBneHne MbUIA U3 CBEYKU U CTUPAIIBHOMN COJBI.
BeiBenenue nsaten ¢ Tkanu. Mbuta. Cocras, cTpoeHue, nonydeHue. CpaBHEHHE CBOMCTB MBLI CO
CBOMCTBaMM CTHPaJIbHBIX MOPOIIIKOB.
Tema 14. XuMust 1 KOCMETHYECKHUE CPEJICTBA
Kocmernueckue wmoromme cpenctBa.  Kpewmsl.  Ilenomoromme  cpenctBa.  OrmonackuBatend U
koHaunuoHepbl. 'enmu. CocTaB M CBOMCTBAa KaKk COBPEMEHHBIX, TaK M CTAPUHHBIX CPEICTB TMTHEHBI;
IrPaMOTHBIN BBIOOP CPEACTB T'MTHEHBI; MTOJIE3HBIE COBETHI 10 YXOAY 3a KOXKEH, BOJIOCAMU U MOJIOCTBIO pPTa.
CoctaB 1 CBOICTBa HEKOTOPBIX IMpPENapaToB T'MIMEHUYECKOM, JeueOHOM M JIeKOpaTUBHOM KOCMETHKH,
IPaMOTHOE HX HCIOJb30BaHME. XUMHUYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE YXOJAa 3a BOJIOCAMH, HX
3aBUBKH, YKJIQJKH, OKPACKH; MPAaBUIIbHBINA YXO/I 3@ BOJIOCAMH, FPAMOTHOE UCIOIb30BaHUE MTPENapaToB IS
OKpAacKU M YKJIaJKU BOJIOC, OPUEHTHPOBAHHUE B UX MHOTOOOpa3HH.
J1e3010paHThl U 030HOBBIH «ILUT) IJIAHETHI.
JymucTeie BemecTBa B nap(romMepin, KOCMETHKH, MOIOIIUX CPE/ICTBAX.
D¢dupusie macia. CocTas.
Crnoxuble 3¢upsl. CocTa, CTpOEHUE, MTOTyYSHHE.
[IpakTuka
N3ydenue cocraBa [IekopaTHBHON KOCMETUKH 10 3TUKETKAM.
Omnpenenenne PH - cpeasl B Mbpl1ax 1 MIAMITYHSIX.
W3Bnedenue 3¢pupHBIX Macel U3 pacTUTeNbHOro Marepuaia. Ilepeunas msata, enoBoe mMacio.



[TonydyeHue CHOXKHBIX J(PUPOB U3 OPraHUYECKHX COCIMHEHUH. OTWIMeTaHaT (3amax poma).
N3o0yTtriaTanat (GpyKTOBBIN 3amax).
Tewma 15. Xumusa u ninanera 3emiis

XuMuyeckue 3J1eMeHThl B 6uocdepe. buorennsle 1 BTOPOCTENIEHHbIE XUMUYECKUE dIIEMEHTBI. Makpo u
MUKPO3JEeMEeHTHI. [[pHUrHBI U MPU3HAKA HEIOCTaTKa B OPraHU3ME YeIOBEeKa HEKOTOPBIX JJIEMEHTOB.
buoreoxumuueckue nukibl. ksl razoo0pa3ubix BemecTB. Ocanounble HUKIbl. KpyroBopoT asora B
ouoctepe. Cumeparus. Kpyrosopor yriepoma B Ouocdepe. KpyroBopor kucmopoma B Omochepe.
[TpakTudeckas pabora «KauecTBEeHHOE OMpeIeICHIE HEKOTOPBIX TSHKEIIBIX METAIIOB B Bojie». ATMochepa
Kak cBeTouibTp. 3acopeHHOCTh arMmocdepbl. [IpuunMHBl M3MEHEHHUs SPKOCTH, ILBETa aTMocdepsl,
MPO3PAYHOCTH M BHIUMOCTH aTMochepbl. DKoJorudeckne mpodiembl B arMocdepbl. [[apHUKOBBIA
a¢dext. [TapaukoBble ra3sl. BropoctenenHnbie KOMIOHEHTHI aTMOC(epbl (YIIIEKUCIIbIH T'a3, METaH, OKCUIbI
a30Ta, TPOrocQepHbIil 030H, xJIopdhTopyrieposl). [locneacTBust mapauKoBOro ddexra. O30HOBBINA ITUT
U 030HOBas awipa. [{ukn o3oHa. [IpuunHBI UICTOHYCHHSI 030HOBOTO IUTA. BelecTBa — 3arpsi3HUTENN
Tporocdepbl. Okcuabl cepbl U xjopa. Kucinotasie 1oxau. XumMu3Mm npoueccoB. @OTOXUMUYECKUN CMOT.
Ponp okcumoB as3ora, O30HA, YrapHOro ras3a, YIJIEBOAOPOAOB U ajbJACTHIOB B 00pa3oBaHUU
(hOTOXMMHUYECKOTO CMOTa.

[IpakTrka

H3yueHune KUCIOTHOCTH OCaJKOB

HccnenoBanue Bo3/ayXa Ha COJIEp)KaHUE TBEPABIX MpUMeEcei (BH3yalbHO M MPHU MOMOIIM MUKPOCKOIA).

Hedbunur npecHoil BoAbl Ha IUIaHETE. 3arpsi3HeHHE BOJbI. KOHIEHTPHUPOBAHME TOKCHMKAHTOB IO

OuosyoruueckuM I1enodkam. [IpenenbHO OMyCTHMblE KOHIIEHTpAIMHM BELIECTB B' BOJE. XHUMUUYECKUE

CIocoObl yJalleHus 3arps3HEHHI (CopOIus, HEeHTpaIu3anus, Koaryasius, CTepUIN3aIus, dKCTPAKIHS,

IEKTPOXUMHUYECKUE CTIOCO0BI). CHHTETHUECKHE TTOBEPXHOCTHO-AaKTUBHBIC BEIIECTBA KaK 3arps3HUTEIN

ruapochepsl. ICTOYHUKH THOKCHHOBOT'O 3arpsi3HEHUS BOJIBI.

OrnpeneneHne coaepKaHus MOHOB Bojaoponaa B Boje: PH- daktop Boabl (MccienoBaHus mpoO BOABI C

MOMOIIbI0 OYMa)KHBIX UHJIUKATOPOB).

OmnpeneneHre aMMuaka 1 MOHOB aMMOHHS B BOJIe  DKOJOTHYECKHE MPoOeMbl JInTocdepnl. [TecTumms.

HNHcekTumuae!, repOuIMabL, PYHTUIMIBI, POJCHTHIIMIBI, akapuluabl. KoMinekcHas cuctema

3aIIMTHl pacTeHui. Hutpatel u HUTpUTEL. VX BiMsHME Ha OpraHU3M 4eJIOBEKa.

«OmpeneneHne OTHOCUTEIFHOTO KOJMYECTBA HUTPATOB B IIOYBEY.

«Onpez{eneHHe TSKEJIbIX METAJIJIOB B ITOYBEC (I/IOHOB MEIU HBYXBaﬂeHTHOfI, CBI/IHLIa).

DKOJIOTHYECKUH MOHHUTOPHUHT. 3a7aud SKOJOTUYECKOTO MOHUTOPHUHTA. XUMHUYECKUE U OMOJIOTUUYECKHE

METO/Ibl aHATN3a. XUMUYECKHE METOIbI KOHTPOJIS.

OrieHka 3arpsi3HEHUs BO3/1yXa MO COCTOSIHUIO XBOM MeETO/Ibl MOHUTOPUHTA BO3IYIITHOM CPEIBI.

«O11eHKa 3arps3HEHUS BO3/1yXa [0 COCTOSIHUIO XBOW COCHBI».

«OmnpeneneHne YUCTOTHI BO3yXa MO JIMIIAWHUKAM»

«CHer MHAMKATOP YUCTOTHI BO3LyXay.

«OmnpeneneHue 3anbICHHOCTH BO3AyXay.

«O11eHKa YUCTOTHI aTMOC(EPHOTO BO3AYyXa M0 BEIMYUHE aBTOTPAHCIIOPTHON HArpy3Ku». MeToabl

MOHUTOPUHTA BO3IYIIHON cpenbl. «PacTeHust MHANKATOPHI TII0IOPOIHUS TTOUBY

«PacteHus - UHIUKATOPBI KUCIOTHOCTH MTOYBY.

«PacTeHust MHIUKATOPBI BOJTHOTO PEXKUMA MTOYBY.

«(OpranoyienTHYECKUE MOKA3aTeITN BOIBIY.

«KecTkocTh BOJBI». MeTO1bI MOHUTOPHUHTA BOJIHOU cpefibl. «VccneqoBanne BOJAOPOBOIHON BOIBDY.
1.1. YuebHo-MeToanueckoe obecneuenue [Iporpammel

Meroanka o0ydeHUs MO TporpaMme «XHMHSI BOKPYT HAc» COCTOMT M3 COYETAHMs JICKIIMOHHOTO

W3JIOKEHUSI TEOPETHYECKOTO MaTepuaia C HarjasgHBIM IOKa30M WJUTIOCTPUPYIOIIETO Marepuaia U

MPUEMOB pEIleHUs] MpakTU4YecKuX 3anad. OOyuaromuecss 3aKperuisiioT MOJy4YeHHbIE 3HAHUSA IyTeM

CaMOCTOSITEIbHOTO BBITIOJTHEHUS TMPAKTHYECKUX paloT. [l pa3BUTHS TBOPUYECKOTO XHMHYECKOTO

MBIIUJICHUS. ¥ HABBIKOB AHAJIIMTUYECKOW JIEATEbHOCTH IMEJaror MpOBOJUT CEMHUHAPBI, 3aHATHUS IO

MPE3CHTAIMHA TBOPUYECKUX U MPAKTHIECKUX pabOT, MO3TOBBIC MITYPMbI, HHTEIUIEKTYyaJIbHBIE UTPHI.



1.2. MatepuanbHO-TexHHUecKoe obecriedenne [Iporpammsl
OpraHu3allMOHHBIE  YCIIOBHS,  IIO3BOJIIONIME  PEATM30BaTh  COJEPXKAHUE  JOMOJHUTEIHHON
o0pa3oBaTesbHOM mporpaMMbl  «XHMUSI BOKPYT HAac)» MPEIIoaraloT HaTu4ue.
IIOMEIICHHUS], YKOMIUIEKTOBAHHOTO CTAHIAPTHBIM Y4eOHBIM 00OpYZOBaHHWEM M MeOenbio (I0cKa, MapThl,
CTYJNb, KadbI, MeKTpoodecneueHre, BRITSHKHOHN mKad, pakoOBHHA C XOJIOHOW BOJIOTIPOBOAHOM BO/IOH).

HEOOXOUMBIX JUISL SKCIEPUMEHTOB 000PYIOBaHHS U PEAKTUBOB.

MYyJIBTUMEIUHHOTO 000pYyIoBaHMs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (UIdII- KapThl, KpaH, CPEICTBA
TEJIEKOMMYHUKAIUU (JIOKATbHBIE IIKOJIbHBIE CETH, BHIXOJ] B HHTEPHET).

Junaktrueckoe obecrieueHue npearnoaaraeT Haluuue TEKCTOB pa3HOYPOBHEBBIX 3aJJaHUM, TEMAaTHUECKUX
TCCTOB II0 KaXXJAOMY pas3acily TCMBbI, I/IHCprKL[I/Iﬁ AJid BBIIOJIHCHUSA TPAKTUYCCKUX pa60T, Ta6JII/IL[bI
xummudeckux 3nmeMeHToB [[.M. MenaeneeBa, TabauIbl pACTBOPUMOCTH OCHOBAHHM, KHCIIOT, COJICH.
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