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1. IlosicHUTEIbHASA 3ANUCKA
Hanpasnennocts IIporpaMmsl - ecrecTBEHHOHAyYHAs
VYposens ocBoeHus [Iporpammel — 6a30BbIiI

1.1. AKTya1bHOCTH M 0COOEHHOCTH IIPOrPaAMMbI

YenoBeK HCIMONB3YeT THICAYU PANIUYHBIX XHMHUYECKUX BEIIECTB, 0e€3
KOTOPBIX HEMBICTMMa TOBCEIHEBHAs JKM3Hb. BMecTe ¢ TeM MHOTHE W3 ITHX
BEIICCTB HE OE30TAaCHBI M MPU HEYMEJIOM OOpaIlieHHe BMECTO IMOJb3bI IPUHOCST
Bpel, KaKk TpHUpOJE, TaK U YeIOBeKYy. Bce Ooibliie HakalauBaeTCs JAaHHBIX O
B3aMMOCBSI3M MEXKITy COJEPIKAHNEM B OPTaHU3ME XUMHYECKUX COSAMHEHUH, B TOM
YHUCJIe MOHOB METAJIOB, U BO3HHUKHOBEHHEM, PAa3BUTHEM TaKHX OOJIE3HEH, Kak
paKoBbIE U Cep/IeUHO-COCyIUCThIe 3a00eBanus. B cBi3u ¢ 3TuM 0coboe BHUMaHHE
yAENAETCS POJU PA3IUYHBIX JJIEMEHTOB B OMOXUMHUYECKUX MPOIECCaX B 3710pPOBOM
U 00JIbHOM opranu3Mme. PaccMoTpeHue posiv B OpraHu3Me pa3indHbIX 3JI€MEHTOB
U UX COCJIMHEHHM ¢ OCTaTKaMU OPTaHUYECKUX MOJIEKYJ UMEET OO0JIbIIIOE 3HAUYCHUE
HE TOJIBKO ISl JICUCHHWS, HO W I NMPO(HIAKTHKA Pa3IUIHBIX 3a00JICBaHHMA.
JlanpHEIIee pa3BUTHE MEIUIMHBI CBS3aHO WMEHHO C 3THMH HaIlpaBICHUSMU.
Brnagenve 3HaHMSAMU O XMMHYECKHX BEIIECTBAX MOTYT OOECIIEUHUTH TPaMOTHOE
OTHOIIIEHUE K TPUPOJE U K COOCTBEHHOMY 3/I0pPOBBIO 0€3 HaHEeceHHus yiepoa.
[TopTOMy 3HaHHME BO3MOKHBIX IIOCJIEACTBUI BO3ACHCTBUS PA3IUYHOIO pPOJA
XUMHUYECKUX COCMHEHUN Ha OPraHu3M 4YelIOBEKa CTAHOBHUTCS HEOOXOJIUMBIM HE
TOJIBKO JIJISl Bpaueid, HO | JIJIsl Ka)KI0To YeIoBeKa.

3HaHUs, MOJydYyaeMble B IIKOJIE MO XMMHH, BO3MOXXHO M HEOOXOJUMO
IrPaMOTHO NMPUMEHSATH U B IMOBCEAHEBHOM XU3HU. [l03HaBas ocHOBOMoOIararone
3aKOHBI XUMUU, 00yUaroIIHecs 3HAKOMATCS ¢ COCTAaBOM M CBOMCTBAMM Pa3JIMYHBIX
XUMUYECKUX BEILECTB, KAaK ECTECTBEHHbBIM 00pa3oM MPUCYTCTBYIOIIME B
YEeJI0BEYECKOM OpraHu3Me, TaK MU IIPU HE3aBUCHMOM BHEUIHEM BO3JIECHCTBHH.
[IIKONBHUKM y3HAKOT, KaK HMMEHHO OJTH BEIIECTBA BIMAIOT Ha IPOLECCHI
KU3HEICATEIBHOCTA OpraHu3Ma U Ha caMmy >KM3Hb YEJIOBEKa - YTO IOJIE3HO U B
KaKHMX KOJIMYECTBAX, & YTO MOKET OKa3bIBATh OTPULIATEIILHOE BIIMSIHUE.

JlonoysiHuTeNbHAsT OOpa3oBaTelbHas  OOIIEepa3BUBAIOIIAS  IIporpaMma
«XuMusl B KU3HU yenoBekay (manee — IIporpamma) 3HAKOMUT OOyYarOIMUXCS C
KOMILIEKCHBIMU TTPOOJIEMaMu | 3a/1auaMu, TPEOYIOIMMU CHHTE3a 3HAHUM TI0 PSIY
npeaMeToB ((pusuka, OUOIOTHS, SKOJIOTHS, Teorpadusi, UCTOPHS).

DKOJIOTUYECKUI aCIMEeKT: aHalu3 HM3MEHEHUN B OKpYXKalolleh cpele u
OpraHu3alusi CBOETO BIMSHUS HA CHUTyaluio, (GOpMUPOBAHUE OEPEKHOTO
OTHOUIIEHHUSI K PUPOJIE.



du3nuecKnii aCTeKT: N3ydeHne PU3NIECKIX CBOWCTB BEIIECTB, (PU3NUECKHIE
METOJBbI aHAIN3a BEILECTBA.

HCTOpI/I‘-ICCKI/Iﬁ ACIICKT: HCTOPUYCCKHUC CBCACHHUA O BJIMSAHHUM XUMHUHU Ha
KHN3Hb 4YCJIOBCKA.

buonoruyeckuii aceKkT: U3yuyeHne XUMUYECKOT0 COCTaBa 0OBEKTOB KUBOM
IPUPOJBIL.

Nudopmatuka — mnouck wuHbpopmanuu B HWHTepHeTe, co3maHue u
odopMIIeHUE TIPE3EHTAINH, pa00Ta B TEKCTOBBIX U TAOJUYHBIX PEIaKTOpax.

Conepxanue [IporpamMMbl 3HAaKOMHT OOYYarOIIUXCSl C XapaKTEPUCTHUKON
BEIIECTB, OKPYKAIOLINX HAC B OBITY: BOJA, IOBAPEHHAsI COJb, C BEIIECTBAMU, U3
KOTOpBIX CHeJaHbl Iocyda, CHWYKM, KapaHjaamu, Oymara, CTpOMUTEIbHbIE
MaTepuaibl, aBTOMOOUJIbHAS TEXHUKA, JIEKapCTBa U T. II.

Takune Temsl kak: «Bona», «IloBapennas conby, «Cnuukny», «bymara» gator
BO3MOXKHOCTh ~ AKTyaJIM3allUd  OKOJOTMYECKHX  3HaHMM  O0yvaroumuxcs.
[IpakTrUueckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO CHIEUAIBHBIX YMEHUN U
HaBBIKOB Pa0OTHI C BEMIECTBAMU U 000PYJOBaHUEM.

[IpoekTHbie pabOTHI, TemMaTHKa KOTOphIX mNpuBoauTcs B [Iporpamme,
MO3BOJIAT CHOPMHUPOBATH y OOYUAIOIINXCA YMEHUE CAMOCTOSTENIbHO TPHUOOPETATh
U IPUMEHSTH 3HaHHUS, & TAK)KE Pa3BUBAIOT UX TBOPUYECKHE CITOCOOHOCTH.

AxrtyanbHOCTh [Iporpammsl 00ycioBiieHa T€M, YTO B y4eOHOM IUIaHE MO
npeaMeTy «XHUMUsD OTBEIEHO Bcero 3 yaca B Helento B 8 kiacce U 2 yac B 10 u
11 xnaccax, 4TO J1aeT BO3MOXKHOCTH CHOPMHUPOBATH Yy OOYUYAIOIIMXCS TOJHKO
0a3oBble 3HaHMS O TpenMery. B Toxke Bpemst Bospact 14-15 ner sBusiercs
BaYKHBIM JJ11 MPO(ECCUOHANTBHOTO caMooIIpeiesieHns o0yJaromuxcs. Bo3moxkHo,
YTO MNPOCHYBIIMICS HHTEpPEC K XMMHHM MOXET BJIMATH Ha BBHIOOp Oyayluen
npodeccun.

[Iporpamma  pexkomMeHJOBaHa IS  WCIOJB30BaHUS B  CHUCTEME
JIOTIOJTHUTEJIBHOTO 00pa3oBaHus 00IIe00pa30BaTeIbLHBIX OPTaHU3AIMN B paMKax
I'oponckux npoekToB «MeaUIUMHCKUN KJ1acC B IIKOJIEY,

«IHXeHepHBIH KJIacC B IIKOJE», «AKAJAEMHUUYECKUM KjIacc B IIKOJIE» JJIs
dbopmupoBaHus y OOyYarONIMXCS MOTHBAIMM K BBIOOPY MpodeccruoHaIbHOM
NeSTETLHOCTH.



1.2. Ilenarornueckas uejaecoodpasnoctb [IporpamMmmel

[Tenaroruueckas nenecooOpasHocTh [Iporpammbl 3akiro4aeTcss B TOM, YTOB IpOLECCE
00y4yeHHsI CO3JAI0TCs YCIOBUS K (POPMHUPOBAHUIO Yy O0YyYarOIIUXCS

IIEJIOCTHON KapTUHBI MUPA, BOCTUTAHUIO JTFOJIEH TBOPUYECKUX U KOHCTPYKTHUBHO MBICTISTITNX,
TOTOBBIX K PEIICHUI0 HECTaHIaPTHBIX )KM3HEHHBIX 3a/1a4. Ha 3ansatusax no [Iporpamme
bopMHUpYIOTCS YMEHHUS 0€3011acHOTO 0OpaIleHHUS C BEIICCTBAMH, UCIIOJIb3YEMBIMHU B
MOBCEIHEBHOM YKM3HM, 3aKJIaJIbIBAIOTCS HOPMBI 3/TOPOBOTO 00pasa >KM3HU. 3HAKOMCTBO
00yJaronmxcsi ¢ XAMUYSCKUMH BEIIIECTBAMH, M3 KOTOPBIX COCTOHMT OKPY KAFOIIHI MHD,
TI03BOJISICT PACKPBITh BAYKHEHIITNE B3aMMOCBSI3H YEJIOBEKA M Pa3JIMUHBIX BEIIECTB B Cpe/Ie
ero oOuTaHusl.

1.3. OrtanuurenbHbie ocodenHoctTu Ilporpammsi.

[IporpaMmma wMeeT TPUKIAAHYIO HAMPaBICHHOCTh W CIYXKUT A
YIOBJIETBOPEHUSI MHAWUBUIYATBLHOIO HMHTEpPECa OOYy4YaroNIUXCS K H3YUYCHHUIO U
MPUMEHCHUIO 3HAHUM 110 XMMHUU B IOBCEIHEBHOM ku3HU. B [Iporpamme craBurcs
3a/laya HEOOXOAMMOCTH OOECIEYUTh XUMUYECKYI0O TPAMOTHOCTh B HAIlpaBJICHUU
COXpaHEHHMs 3/I0pOBbS, KaK 3ajiora YCIEIIHOCTH 4YEJIOBEKA B JKU3HU; HACTCA
MOHSTHE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXAHU3MAaX UX JIEUCTBUS HA OPraHU3M
yenoBeka. Copepxkanne IIporpammbl ompenensercss € Y4YE€TOM BO3PACTHBIX
0COOCHHOCTEM OOy4Yarommxcsi ¥ UX MHTEPECOB B 00JACTH TMO3HAHUSA MHpaA, K
caMoMy ce0e, )KM3HHM B II€JIOM, a TaKX€ C y4€TOM IICHUXOJIOrO-TeIaroru4eckux
3aKOHOMEpPHOCTEH 00yueHuss U (POpMHUPOBAHUSI €CTECTBEHHOHAYYHBIX 3HAHUN U
BUJIOB TIO3HABaTeNbHOM  jAesiTenbHOCTH. (Ocoboe BHUMaHUE — YyACISIETCS
(hOpMUPOBAHUIO IKOJOTUUSCKUX 3HAHUIN 00yJaIOIINXCS.

IIpu cocraBnenun IlporpamMmbl ObUIM W3Y4YEHBI W MPOAHAIU3UPOBAHBI
ABTOPCKUE MPOTPAMMBI:

[lesanés O.U. Xumus u xu3Hb. — Mocksa, 2017.

[MTamxoBa O. B. Xumus Bokpyr Hac. — Benukuit Hosropon, 2012.
Ky3snenona E. I'. Xumus Bokpyr Hac. — Cankt-IletepOypr, 2013.
[Torexa C.H. Xumus Bokpyr Hac. — AMypck, 2016.

®denoposa C.A. KOnbIit uccnenosarens. — HoBopkes, 2015.

Omunen A. M. XuMuueckre BEIIESCTBA B TOBCEIHEBHOM KU3HU. — MockBa, 2015



1.4. Heas u 3agauu IIporpamMmmel

Hean: dopmupoBanre y oOydarommxcs TriIyOOKOr0O M YCTOHYMBOTO
MHTEpECa K MHUpPY BEIIECTB M XHUMHUYECKHX MpEBpallleHHUil, MNpuoOpeTeHue
HEOOXOIUMBIX MPAKTUUECKUX YMEHUHN U HABBIKOB MPOBEJCHUS IKCIIEPUMEHTOB.

3agaum:

Oo0yuaromue:

pacHIMpeHue Kpyro3opa o0y4darommxcs;

MOBBIIICHUE UX UHTEPECA K XUMHUU U PA3BUTUE BHYTPEHHEH MOTUBAIMUA YUYCHUS
yepe3 GopMUpOBaHUE NPEACTABICHUM O COCTaBE M CBOMCTBaX XUMHUYECKHUX
BEIIECTB M MATEPHUATIOB, OKPYKAIOIIMX YEJIOBEKA B IOBCEIHEBHOW JXKM3HU M
MEIUILNHE;

pacuidpeHde W YriayOJIeHME 3HaHWM OO0ydYarouuxcsi O POJIM XUMHUYECKUX
3JIEMEHTOB U UX COCAUHEHUM B KU3HEAEITEIbHOCTH OPraHu3Ma, O BaXKHEUIIINX
XUMUYECKUX MPEBPAIICHUSIX, JIEKAITUX B OCHOBE MeTab0IM3Ma, O MPUMEHEHUU
B MEJUILIMHE HEKOTOPHIX HEOPTAHUYECKUX U OPTAHUYECKUX BEILIECTB;
MOJITOTOBKA OOYYaroNIuXcsi, OPUEHTUPOBAHHBIX HA XUMHUYECKUU MPOPHIH
00yueHUsI, K YCBOCHHUIO MaTepHrasa MOBBIIIEHHOTO YPOBHSI CJI0KHOCTH MO XUMHUH.

Pa3BuBaromue:

dbopmMHpoBaHUE CIICIUATBLHBIX YMEHUN U HABBIKOB PA0OTHI ¢ XUMUYECKUMU
BEIIECTBAMU U MaTepUaiaMH B OBITY U UCIIOH30BAHUS MTOTYYEHHBIX 3HAHUM HA
IIPAKTHUKE;

pa3BUTHE TBOPYECKUX CIMOCOOHOCTEM M yMEHUN ydalllUuXCS CaMOCTOSTEIIBHO
npuoOpeTaTh U MPUMEHATH 3HAHUS Ha TPAKTHKE.

BocnurareanHbIe:

BOCIIUTAHUE DSKOJIOTMYECKOM TIPAMOTHOCTH M XUMHUYECKON KYJBTYpbl IIpH
00OpallleHUH C BEIIECTBAMM;
OpHUEHTAalMA Ha BEIOOP XUMUKO-OMOJIOTHUECKOTO MPOQUIIS.



1.5. Anpecat [Iporpammsl

[Iporpamma aktyanpHa ans oOyuwaroumxcs 14-15 ner. Ha oOGyuenue mo
[Tporpamme NpUHUMAIOTCS BCE JKETAlOIIKe, UMEIoIue 0a30BbIe3HAHMS 110 XUMUH
Y HE NMEIOIIUE TPOTUBONIOKA3aHUI 110 3/10POBBIO.

1.6. ®opMBbI U peKUM 3aHIATHI.

@opMbl OPraHu3aluu Y4eOHOTr 0 3aHATHS
- IEKIIMOHHO-CEMUHAPCKOE 3aHATHC;

- PAKTUIECKOE 3aHATHE;

- Oecena;

- KOH(EepeHIIHs,

- Urpa.



@opmbl OpraHu3aluM o00pPa30BaTeJbLHOIO Ipolecca — TIPYIIOBasd,
WH]IUBUAYaJIbHAS.

Conepxanue  Ilporpammbl  mpenmnonaraeT  pa3HOOOpasHbie  BUJIBI
JesTeNbHOCTH  OOydarommxcs:  Oecenpl, JUCKYCCHUH, [MPaKTUYECKHE U
nabopaTopHbIe pabOThI, CAMOCTOSITENIbHBIE MPOEKTHBIE PA0OTHI C UCIIOJIH30BAHUEM
Pa3IUYHBIX UCTOYHUKOB HH(POPMALIUH.

I'pynnoeaa (Gecena 3BpUCTHYECKasi, 3allUTa IMPOEKTOB, JabopaTopHOE
3aHATHE, JIEKLUMs, OJIMMIIMAAA, OTKPBITOE 3aHATHE, NPAKTUYECKOE 3aHATHE,
MPE3eHTalNs, CEMUHAP).

Huousuoyanvnaa  (nabmonenne, oTpabOTKa  HABBIKOB  PEIICHUS
NPaKTUYCCKUX 3a1a4).

JIekMoHHO-ceMuHapcKas (opMa MPOBEACHUS YUEOHbBIX 3aHATUN TIO3BOJISET
pacIIMpUTh U YIIIyOUTh 3HAHUSI O XUMUYECKUX BEUIECTBAX, IPUMEHSAEMBIX B OBITY,
CTPOUTENBCTBE, MEAULIMHE U T.J. CEeMUHapbl CIOCOOCTBYIOT MOBBIILIEHUIO YPOBHS
CaMOCTOSTENIbHOCTH OO0Yy4YalIIMXCsi B YCBOGHHM Marepuajga M Ipu pabore ¢
JOTOJHUTENbHBIMA ~ MUCTOYHUKAMH  uH(popmanuu. [Ipaktuueckue 3aHATHA
CHOCOOCTBYIOT (OPMHPOBAHUIO CIELUATBHBIX YMEHUH M HABBIKOB PaOOTHI C
XUMUYECKMMHU BellecTBaMu U obopyaoBaHueM. Co31aHue NPOEKTHBIX paboT 1o
OTJeNbHBIM TeMaM [IporpaMMel MO3BOJIAIOT Pa3BUTh TBOPYECKUE CIIOCOOHOCTH,
c(OopMHUPOBATH y 00YYAIOIIUXCS YMEHUSI CAMOCTOSITENIbHO MPUOOPETATH 3HAHUS.

Nurterpanus: nporpamma yriayoysieT 3HaHUS 1O OWOJIOTHH, XHUMHH,
JKOJIOTUH, MEIMIMHBI, MCUXOJOruv. MTOroM yCBOECHMSI NPOTrpamMMbl SIBJISIETCS
3alIMTa MPOEKTa.

Pesxxkum 3ansaTuii: 1 pa3 B Hegento 1o 1 yacy.

1.7. Cpox peaausanuu [IporpamMmmel.
Cpox peanuzanuu nporpammbl — 1 roa. OOI1iee KOJIMYECTBO YUEOHBIX
9JacoB, 3aIUTAHMPOBAHHBIX Ha BECh IMeproa o0yueHus: 48 yaca.



1.8. Inanupyemsble pe3yiabTaThl ocBoeHus Ilporpammel.

Oobpa3oBaTe/ibHbIE Pe3yJibTAThI:

[Tocne 3aBepuienust o0yuenus o I[Iporpamme oOyuaromuecs Oy1yT 3HATh:

— COCTaB, CBOMCTBA, 001aCTH MPUMEHEHHUS Han00JIee pacIPOCTPaHEHHBIX BEIICCTB
U MaTepuajoB W yMETh NMPUMEHATh MX IO Ha3HAYCHHUIO, COOJIFOAas IpaBUja
0e3011acHOro O0paIeHus ¢ HUMH;

— pOJIb XMMHYECKUX JJIEMEHTOB W WX COCAMHCHWN B KU3HEICATCIHHOCTH
OpraHu3Ma,

Ba)KHEHIITNE XUMHUCCKHE IMPEBPAICHUS, JIC)KAITUEC B OCHOBE METAa00JIN3Ma;

— HEKOTOpBIC HEOPTAaHUYECKUE U OPTAHUUYCCKHE BEIIECTBA, IPUMEHSICMBIC B
MEIUIIAHE.

[Tocne 3aBepuienust o0yuenus o IIporpamme oOyuaromuecs Oy1yT ymMeThb:

— COCTaBIIAATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX AJIEMEHTOB B IMIPUPOJIE,
O00OCHOBBIBATh POJb KaXJAOTO B COXPAaHEHHWH NPUPOTHOTO PaBHOBECHS,
aHAJIM3UPOBATH MPUYHMHBI U TIOCJIECTBUS €r0 HAPYIICHUS;

— MPOBOAUTHh XUMHUYECKUN IKCTIEPUMEHT MO 0OHAPY>KEHUIO KATHOHOB I aHMOHOB
B PAacTBOPAX;

—co0mo1aTh MpaBwia O€30MaCHOCTH NpU OOpalleHHH C JIEKapCTBEHHBIMH
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XUMUU;

—COCTAaBJIATH OTYET O MPOJICTAHHOM IKCIIEPUMEHTE;

—IIPUMEHSITh BELIECTBA [10 HA3HAUEHUIO;

—pemath 3aJayd  pPa3IUYHOW CTEMEHW CJIOKHOCTU: KaK THUIIOBBIE, TaK W
KOMIUIEKCHBIE;

—pa3BUBaTh COOCTBEHHYIO MHMUILIMATUBY U MO3HABATEJIbHYIO aKTUBHOCTh IMPU
PEILICHNHU PAa3JIMYHBIX BOIIPOCOB U MPOOJIEM B XUMUHU.



Paznen 2. Conep:xanue IlporpamMmsl

2.1. Y4eOHblii (TeMaTUYeCKUI) MJIaH

Ne | HazBanue pa3jgena Koumn4yecTBo yacos dopma
aTrecramun/
BCEro Teopust NMpaKTHKA KOHTPO.ISI
BBeneHue 2 2
1 [Boxma 2 2 TEMAaTHIECKOE
TECTUPOBAHMNE
2 UucThIe BeliecTBa u 2 1 1 TEMaTHYECKOEC
CMECH B KHU3HH YEJIOBEKA TECTUPOBAHHE
3  [[loBapeHHas cojb U 3 2 1 TEMATUYECKOE
caxap TECTUPOBAHUE
4  [XuM#HSA DUIIA 6 3 3 TEMaTHUECKOE
TECTUPOBAHHUE
5 Crouyku 2 1 1 TEMaTHYECKOEC
TECTHPOBAHHE
6 bymara 4 2 2 TEMaTHYECKOE
TECTUPOBAHHUE
7 XUMUS 1 CTPOUTETBCTBO 4 2 2 TEMaTHYECKOE
TECTUPOBAHHUE
8  [Xumus 1 aBTOMOOUIIB. 4 2 2 TEMATHUECKOE
TECTUPOBAHHE
9 | Xumwust CTUpACT, YUCTHUT 4 2 2 TEMaTUYECKOe
1 yOupaer. TECTHPOBAHUE
10 | Xumus u KOCMETUYECKHUE 4 2 2 TEMATHUECKOE
CpeJCTBa. TECTUPOBAHKE
11 XuUMus — X0351Ka 4 2 2 TEMAaTHYECKOE
JIOMAIITHEN allTEUKU TECTUPOBAHHUE
12 XUMHSA B MEIUIIIHE 4 2 2 TEMaTHUECKOE
TECTUPOBAHKE
13 BEhInoiHeHHE TPOEKTOB. 4 2 2 3ammTa
MIPOCKTA
Hroro 48 24 24




2.1. Coaep:xanue [IporpamMmmbi

BBenenue
O6mme mpaBuna paboOTel B XUMHUYECKON mnabopatopuu. TexHuka
Oe3omacHOCTH MpU paboTe B XMMHUYECKOM nabopaTtopuu. OkazaHue NepBOH
MOMOIIIM TPU HECUACTHBIX ciiydasx. [IpaBuia paboThl ¢ KHUCIOTaMH, IIETOYaMHU,
JeTy4ruMH BellecTBaMu. HarpeBaTenbHbie MPUOOPHI U MpaBuia paboThl ¢ HUMH.
XuMuyeckas 1nocyjia oomero Ha3HaueHusl. MbITbe U CylIKa XUMUYECKOU MOCYIbI.
Ponp XuMum B JKU3HM 4YeJOBEKa U pPa3BUTUM 4yesoBedecTBa. O030p
BaXHEHMILINX KJIACCOB COCAMHEHUN, UCTIOIB3YyEMBIX UEIOBEKOM. XUMUS -TBOPEHUE
IPUPOJIbI U PyK 4YeJIOBEKa. XMMHUSI BOKPYTI Hac. XMMUYECKUE BEILIECTBA B
ITIOBCETHEBHOM KU3HH YEIIOBEKA.
IIpaxmuxa:
1. Ilpuembr oOpameHusi ¢ HarpeBaTelbHBIMU NpuOOpaMu (CIHPTOBKA,
IJIMTKA, BOJISTHASL OaHs) U XMMUYECKOW MOoCy 101 00111er0 Ha3HAUCHMUS.
2. CocraBneHrne TaONIUIl, OTPAKAIIUX KIACCU(PHUKAIIMIO BEIIECTB,
U3rOTOBJICHUE JTHUKETOK HEOPraHMYEeCKUX BEIIECTB, COCTABJIECHHUE CIHUCKa
PEaKTUBOB, HECOBMECTHUMBIX JIJISI XPAaHECHHUSL.

Tema 1. Bona
Bona B mMacmirade mnanetsl. KpyroBopor Bojawl. Ilpuponnas Bojga u e
Pa3sHOBUAHOCTH. XapaKTEPUCTUKA BOJI MO COCTaBY U CBOWCTBaM. MUHEpalbHbIC
BOJIbI, UX MECTOPOKIEHUS, COCTaB, IIeJICOHbIE CBOWCTBA, MPUMEHEHUE. 3amachl



npecHoi Boibl Ha Tu1aHeTe. [IpecHas Boga u ee 3amachbl. OKOJIOrHuecKue mpoOaeMbl
gucToi BOABl. Boma B opranusme uenoBeka. Boga B menunuae 1 (hapMaKoJIOTHH.
Anomanuu ¢puznyecKux cBOUCTB. PacTBopsitomas cnocoOHOCTh Boibl. [IpoGiaembl
IMUTHEBON BOJBI.

Ilpakmuxka:

1. Ananu3 BoAbI U3 TPUPOAHBIX HCTOYHUKOB.

2. PacTBOpsitoniiee 1eicTBUE BOJIBI.

3. OuucTka BOJIBI.

4. OnpenesieHne )KeCTKOCTU BOJIbI U €€ YCTPaHEHHUE.

5. MHoro i1 BoJibl B OBOIAX U PpyKTax?

Tema 2. YucTble BelecTBa M CMECH B KM3HU YeJIOBEKA

Yucteie BemectBa JuctummpoBanHas Boja, Kucnmopoa. Cepebpo,
Bonopon, Csunen u ap. Mctunnasie pactBopsl. Cmecu Mopckas Boja. ['paHur.
Cranb. PactBOop xnopuma Hatpus sl uHbekuuid. YUyryH. Bosgyx. basansr.
Crekno. OMynbCUsi «Macjio B BoJie». Pa3HOBUIHOCTH cmeceid, o0jiacTh HX
WCTIOJIb30BaHUs B MMOBCEAHEBHOM JKU3HU UesOBeKa. [ OMOTreHHbIE U T€TEPOreHHbIE
cmecu. Cmecu B ¢apmakosioruu. I[IpuMepsl KUIKUX, TBEPIAbIX U ra3000pa3HbIX
cmecedt. OmHOpPOAHBIE M HEOMHOPOJHBIE cMech B ObITy. CBOMCTBa CMeceH.
Paznennenune cmecen.

Breinenenue  BemiecTB M3 HEOAHOPOAHOM  cMmecu, 0Opa3oBaHHOMU
pacTBOPMMBIMH M HEPACTBOPMMBIMH B BojJie BemlecTBamu. (OTcTauBaHUE:
Brienenue BelecTB U3 HEOAHOPOAHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMU

B BOJE BEIIECTBAMHU C PA3JIMYHOM IUIOTHOCTHIO. B JenuTenbHON BOpPOHKE.
Juctunnsuus, BBIITAPUBAHUE, HEHTPU(PYTUPOBAHHE, xpomarorpadus,
KpUCTaJUIM3aIUs ¥ BO3TOHKA. [leperonka wim qTuCTUILIALUS - CIOCO0 pa3/ieeH s,
OCHOBAHHBIM Ha pa3jIMuuU B TEMIEPATypax KUIEHUS IPYT B IPyre KOMIOHEHTOB.

IIpuem paszgeneHuss OJHOPOJHBIX CMECEW IMyTeM UCHapeHUs JIETYyYux
KUJIKOCTEW C TOCIEAYIOUIEH KOHAEHcanuend ux napoB. [Ilpumep: momydyeHue
JTUCTUJTUPOBAHHOM BOJIbI. Pelienure 3a/1au Ha HaX0XKAECHUE MACCOBOM U 00BEMHOM
JIOJTU KOMITOHEHTa CMECH.

llpaxmuxa

N3rorosnenne npocTedmmx GuiIbTPOB U3 MOAPYYHBIX CpeAcTB. PazneneHue
HEOJIHOPOJHBIX CMECEH.
OuncTKka MEAHOTO Kynopoca OT HEPACTBOPHUMBIX U PACTBOPUMBIX TPUMECEH.

Tema 3. IloBapeHHas COJIb U caxap
Ponb noBapeHHO# coiM B OOMEHE BEIECTB YEIOBEKA U KUBOTHBIX.
ConeBoil bananc B opranusMe yesnoseka. [I[puMeHenne xiopuia HaTpus B



XO03MCTBEHHOMN JIeATeNIbHOCTH uesioBeka. Korna conb — sa. 3noynoTrpebiieHue
conpto. Mcnonp3oBaHue XJOpuaa HATPUS B XUMHUYECKOW MPOMBIILICHHOCTH.
Hcnonp3oBanne xjopuaa Hatpus B Hmle, MeaunuHe. IIpousBoactso
noBapeHHoM conu. Caxap u ero cBoiicTBa. [lone3Hbie u BpeHbIe YepThI caxapa.
HeobObluyHOE MpuMeEHeHue caxapa.

Ilpakmuka.

1. CpoiicTBa pacTBOPOB ITOBAPEHHOM COIH

2. l'opurt nu caxap?

Tema 4. XuMus nmuim

N3 dero cocroutr mnwuia. XUMHUYECKUM COCTAB MPOJAYKTOB IUTAHMUS.
OcCHOBHBIE KOMIIOHEHTHI THILU: >KUAPBI, O€IKH, YTIEBOAbI, BUTAMHHBI, COJIH.
XuMusl NPOAYKTOB PACTUTEIBHOTO U dKUBOTHOTO MPOUCXOXKACHUA. PUZHOIOTHS
nunieBapeHus. [IpolyKTbl OBICTPOTO MPUTOTOBJICHUS W OCOOCHHOCTH HX
npou3BojicTBa. [Iporecchl, TPOUCXOIAIIME TPU BapKe, TYUIEHUU U >KApEHUU
numu. Kak cpenate eay He TOJBKO BKYCHOM, HO W moJiesHoi? JloOaBku B
MPOAYKThI MUTaHUS.

XWMUYECKHE  pEAKIMM  BHYTPM  HAc. XHMMHMYECKHE  IPOLECCHI,
POUCXOIAIINE MPU XPAHEHUU U TIEpepadOTKE CEIbCKOXO03IUCTBEHHOTO CHIPHSI.
KoHcepBaHThI 1 aHTUOKHUCIIUTEINN, UX POJIb.

Cnoco0bl XMMUYECKOr0 aHaJIM3a COCTaBa BEUIECTB B MPOIYKTaX MUTAHUS.
ConepxaHre BUTAMUHOB U MUHEPAJIBHBIX BEILIECTB B MUIIEBBIX NPOIYKTAX.
lIpaxmuxa

1. Omnpenenenne kadectBa wmena. [lpoBepka Mena Ha Haldyue
Kpaxmaja, MeJia, cCaXxapo3bl.

2. Onpenenenue BurtamuHoB A, C, E B pacTutensHOM Macre.

3. Omnpezenenre HUTPATOB B MIPOTYKTaX.

4. AHanu3 NpoXJIaAUTEIbHBIX HATUTKOB.

5. Omnpesenenne cofepKaHus KUPOB B CEMEHAX PACTCHHM.

6. KauecTBeHHBIE peakliiy Ha MPUCYTCTBUE YTIIEBOIOB.

/. XUMUYECKHE OTBITHI C )KEBATEIbHON PE3UHKOM.

8. Ompenenenne coaep>KaHus MOBAPEHHOM COJIM B MIPOIyKTaX MUTAHUS
(Macno, ChIpbl, COJEHBIE TBOPOKHBIC U3CIIHS).

Tema 5. Cimukn
[Tupodopsl. Uctopus uzodperenus cnudyek. Crninuku [lancens u Yokepa.
Conukn Copua. Cnimuku Mpunu. HIBenckue crimuku Jlynactpema. KpacHbiili u
oenbiii hochop. OKUCTUTETHHO - BOCCTAHOBUTEIIBHBIC ITPOIIECCHI, TPOTEKAOIIHE
Opy 3aKUraHuu cnuuku. OCHOBHBIE BHUJIbI COBPEMEHHBIX crMueK. JlepeBsiHHbIE



(M3roTOBJIEHHBIE U3 MATKHUX MOPOJI IEPEBA - OCUHBI, JIUIIBL, TOMOJS], AMEPUKAHCKOM
0eoif COCHBI U T. 1.), KAPTOHHBIE U BOCKOBBIE (Mapa(UHOBBIE - U3TOTOBJICHHBIC
U3 XJOMYAaTOOYMa)KHOIO JKIyTa, NponuTaHHoro mnapapuHom). Ilo metomy
3KUTaHUS - TEPOUHBIE (3QKUTAOIIMECS TIPU TPEHHMH O CHELHUAIBHYIO
IOBEPXHOCTh - TEPKY) U OECTEPOUHBIE (3aKUTAIOLIUECS MPU TPEHUU O JHOOYIO
MTOBEPXHOCTH ).

Crnnyeunoe npousBoAcTBo B Poccun. CTpoeHue, cocTaB U U3rOTOBIICHUE
CIIUYEK.

Cneunanbhbie cnudky. IITopMOBbIE (OXOTHUYBH) - TOPSIIUE HA BETPY, B
CBIPOCTU M TOA A0KAEM. TepMuueckue - pa3BHBAIOIIME MPHU TOPEHHH Oojee
BBICOKYIO TEMIIEpATypy U JAIOLIME MPU CrOPAaHUH T'OJIOBKU OO0JIbLIEE KOJIUYECTBO
Teruia. CUTHaNbHBIE - Tal0IKe IPU ropeHuu 1BeTHoe miams. dortorpaduueckue
- JJaloIlM€  MTHOBEHHYK  SIPKYK0  BCIBIIIKY,  MCIOJB3YEMYI  IpH
¢ororpadupoBanun. CurapHbele - COMYKH YBEIMYEHHOTO pa3mepa A Oojee
MPOJIOJKUTEILHOTO TOPEHUSI MIPU PACKYpPUBAHUU cUTapbl. TpyOOUHbIE- CIIMYKU
YBEIMYEHHOTO pa3Mepa s 0Oojee MpPOJOHKUTEIBHOIO TOPEHUs Ipu
pacKypuBaHUU KypuUTENbHON TpyOku. KamMuHHBIE - OUY€Hb IJIMHHBIE CIWYKH,
YTOOBI 32)KUTaTh KaMUHBL. ['a30BbI€ - MEHbBIEH JJIMHBI, Y4eM KaMHHHbBIE, YTOObI
3aKUraTh ra3oBble TOpenkd. JlekopaTUBHBIE (IIOJApOYHBIE, KOJIEKIIMOHHBIE) -
OTpaHUYEHHBIE BBITYCKH KOpPOOKOB (MHOrAa HabopaMu, YJIOKEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

lIpaxmuxa

N3ydyeHne cBOMCTB pa3IMYHbIX BUJIOB CIIUYEK (OBITOBBIX, OXOTHUYbHUX,
TEPMUYECKUX, CHTHAIBHBIX, KAMUHHBIX, (POTOrpaduuecKux).

Tema 6. bymara

OT mepraMeHTa W IIEJIKOBBIX KHHUI 10 Hamwmx aHed. Llemmonosa.
Casi3yronye: KaojuH, KapOoOHAT KajbIMsl, MUTMEHThI. XJIOM4aTOOyMaKHbIE
TKaHd. Buapl OymMarm W WX MpakTHYECKOE HCIOJIb30BaHUE. TEXHOIOTHS
npousBojacTBa Oymaru. CTpykTypa OyMard TOJ MHKPOCKOIIOM  BO
(bIyopeclieHTHOM CBEUEHUH.

[Tonydabpukarsl 1y TpoU3BOJCTBa OyMaru: JpeBecHass Macca WIH
LEJUTI0N03a; IeJUTI0JI03a  OJHOJIETHUX pAcTeHHil (COJIOMBI, TPOCTHHIIBI,
KOHOIUTM, pHCa M JPYTux); TMOJYyLEIUII0I03a; MakKyjlarypa; TpAnudHas
nojiymacca; Juisl CHelUalbHbIX BHUJOB Oymaru: acOecT, WIEpCcTb U JIpyTrue
TEKCTUJIHHBIC BOJIOKHA.

[IpousBoacTBO Oymaru: MpUroToBiIeHWE OyMa)KHOW Macchl (pa3Mon U
CMEIIIEHHE KOMIIOHEHTOB, MpPOKJIEHKa, HAIMOJHEHHE W OKpacka OyMaxHOU
Macchl); BbIpabOTKa OyMa)kHOM Macchl Ha OyMmarojenaTeslbHON MallnHe



(pa30aBneHHe BOJOM U OUYMCTKA MACCHI OT 3arpsA3HEHUN, OTIIUB, IPECCOBAHUE U
CyllKa, a TaKXe T[epBUYHAs  OTJENKa); OKOHYATeIbHas  OTIENKa
(xamaHaupoBaHuE, pe3Ka); COPTUPOBKA U YIAKOBKA.

IIpaxmuxa.

1. 3y4yeHue cBOMCTB pa3InyHbIX BUJIOB OyMaru.

2. [Tonydyenue 6ymaru.

Tema 7. XuMusi M CTPOUTEIBCTBO

CrpoutenbHbie pacTBopsl. U3BecTs. Mei. Ilecok. beron. Llement. Uctopus
crexna. Kuprimuu. @apdop u dasHe. [[peBecuHa — YHUKAIBHBIA CTPOUTEIBHBIN
Marepuan. Jlakokpacounsie Marepuanbl. CBOHCTBA OnM(BI, MACISHBIX KPacCoK,
smazeil, pactBoputeneid. IloHsiTHE 00 HSKOJIOTMYECKM YHUCTBIX Marepuaiax.
Kepamuueckas nena. 3umaput. Kampimut. Comomut. ['pytobmoku. CuiuMKaThl
META/UIOB M BSDKyIIHE Marepuayibl. Koppo3usi CTpPOUTEIBHBIX MaTEpHAJIOB.
[Tonumepsl B CTPOUTENBCTBE.

XHWMHUYECKHE CBOMCTBA CTPOUTENIBHBIX MATEPHUAIIOB

XHAMHYECKasi CTOMKOCTh — 3TO CBOMCTBO ITOKAa3bIBAET, HACKOJIBKO MaTeprall
YCTOWYMB K BO3JICMCTBUIO JPYIMX BEIIECTB: KUCIOT, IIEJIOUYEH, COJIEH U Ta30B.

Koppo3uoHHass yCTOMYMBOCTP — CBOWCTBO Marepuajga IPOTUBOCTOSTH
BO3JICHCTBUSIM OKpY>Karomieil cpejpl. Yare BCero 3T0 OTHOCUTCS K CHOCOOHOCTH
HE MPOITyCKaTh BIIArYy.

PacTBOpUMOCTE — CBOMCTBO, IPU KOTOPOM Marepuanl UMEET CIOCOOHOCTh
PacTBOPSTHCS B PA3JIMYHbBIX KUJKOCTSX.

Anre3us — CBOMCTBO, KOTOPOE XapaKTEPU3yET CIOCOOHOCTh COETUHSTHCS C
APYTUMU MaTEpHAIAMUA U TOBEPXHOCTSIMH.

Kpucrammmsanus — XapakTepuCTHKA, NPU KOTOPOM MATeEpHall MOXKET B
COCTOSIHMH T1apa, pacTBOpa WM paciiiaBa 00pa3oBbIBaTh KPUCTAILIBI.

Bunbl  3arpssHeHuil  (IbuIeBble,  paJUalMOHHbIC, OHUOJIOTHYECKHUE,
IIYMOBBIE), 3HAYEHHUE KUBBIX OPraHU3MOB B JOMaxX U KBapTHPaX.

lIpaxmuxa

OnpeneneHrne OTHOCUTEIBHOM 3aMbIJICHHOCTH BO3/yXa B TOMEIIEHUH.
Pemenue 3a7a4 ¢ 9KOJOTHYECKUM COJICPKAHUEM.

Tema 8. Xumusi 1 aBTOMOOMIIb
Marepuanbl, KOTOpble HCHOJB3YIOTCS ISl W3TOTOBJICHHUS aBTOMOOWIIEH.
3anpaBoyHbIE KUIAKOCTH (TOIUIMBO, MACa, CMa3KH, OXJIAXIAIOIINE KUJKOCTH U T.
1.); PE3UHBI - MIMHBl U PE3UHOTEXHUUECKUE HU3AEINS; MIACTMACCHI, OTAEIOYHO-
JeKOpaTHUBHbIE Marepuaiabl (OOMBKA, JIAKM M KpPAaCKH, AHTUKOPPO3UOHHBIE
MOKPBITHS U T. 11.); KJIEU, FTEPMETHKHU. DIIEKTPOJIMT — 3TO YTO-TO 3HAKOMOE. beH3HH,



KEPOCHH M JpYyrue «-uHbl  XHMMHYECKHE IPOLECCHI, MNPOUCXOAAIIME IIPU
AKCIUTyaTallii aBTOMOOUIIS. DKOJIOTHSI U aBTOMOOHIIb.

lIpakmuxa:

1. Bensun u kepocun Kax pacmeopumen.

OMnbITH IO 03HAKOMJICHHUIO C PACTBOPSIONIUM JIEUCTBHEM HEPTEIPOTYKTOB,
KaK ¥ OpelbIAyIIri, MI0X0 BUIHBI C JIEMOHCTPAIIMOHHOTO CTOJIA, MOATOMY HX
Jydllie BCEro CTaBUTh B KAYECTBE J1a00OpaTOPHOM pabOTHI.

a) B npobupku ¢ GeH3uHOM, KEpOCHMHOM M BOJOM HamuBaioT mo 0,5 mi
pPacTUTENIHHOTO Maclia U B30alThIBAIOT. Maciio pacTBOpsieTCS B YIIIEBOAOPOAAX.
OTMedaroT Jy4IIyIo pacTBOPUMOCT B OCH3UHE.

0) B HeOonpmve crakaHuyuku WM (GaphOpoBbIe YalIKM C TEMH JKE
KHUJIKOCTSMHU MOMELIAIOT KyCOUKHU TKAHU C MSATHAMH JKHpa U MEPEMEIINBAIOT UX
CTEKJISIHHOM nanoukoi 2-3 muH. [locne BbIChIXaHMs TKaHU, TIOMEIIEHHbIE B OCH3UH
¥ KEPOCHH, OKa3bIBAIOTCSI OYHUIIIEHHBIMH OT JKHPA.

2. ['openue svicuux yeneeo0opooos.

a) CMauuBarOT MOJIOCKH (PUIBTPOBAIBbHOW Oymaru B O€H3MHE, KEPOCHHE,
Ma3zyTe W TIO/DKHraloT uX. BemiecTBa TopsT CBETAIIMMCS IJIaMeHEM. Bpiciime
yTJI€BOJIOPO/IbI IPU TOPEHUU 00Pa3yrOT KOMOTb.

0) Ha >xene3Hble IIIACTUHKY WIH (PapPOpPOBbIE KPBIILIKK HATUBAIOT 110

HECKOJIbKY Karellb O€H3MHa, KEpOCHHA U CMA304YHOr0 Macjia Wiu Mas3yra u

nomxuratot. Habmonaror to xe sBienue. OOpamaroT BHUMaHUe Ha JErKyro

BOCIUJIAMEHSIEMOCTh OCH3MHA U Ha CPAaBHUTENILHO TPYAHYIO 3aropaeMoCTh Ma3yTa.

B) B xene3nyto unu dhapdopoByro J0KEUKYy MOMENIAIOT HEOOIBIION

Kycouek napauHa U HarpeBaroT ero B miaMeHu ropenku. [lapadun miasurcs, a
3aTeM ropur, o0pasys KOMoTb.

3. OQuucmra ben3una u Kepocuna.

beH3nH u KepocuH mociie 3aBOJCKOW IMEpPEroHKU COJEep)KaT MPUMECH
HA(TEHOBBIX KHUCJIOT M JAPYTUX BEIIECTB, OCIOXKHAIOIIUX HX MPUMEHEHHE.
HeounreHnsiit kKepocrH, HaIpUMeEp, IIOXO MOJHUMAETCS MO (DUTUIIO JaMIIbl,
cinabo roput u OBICTPO 00pa3yeT Harap. HeounieHHbIE MPOYKTHl MOXHO y3HATh
0 TPSA3HOMY BUIY M MaJIOW MPO3PavHOCTH.

OuncTKy TPOU3ZBOAAT OOBIYHO, OOpabaThiBas HEDTEMPOMYKTHI CIEpBa
KOHUEHTPUPOBAHHOW KHCIJIOTOM, a 3aTEM ILIEJIOYBIO.

HanuBatot B 60JbIIYIO I€TUTENbHYIO BOPOHKY 15—20 M1 HEOUHMILIEHHOTO
KEepOCHHA U MPUOABIAIOT 2-3 MJI KOHLIGHTPUPOBAHHOM CepHOl KUCIO0ThI. BopoHky
3aKpBIBAIOT MPOOKON M CMECh BCTPsIXUBAOT 0kojo 10 muH. [Ipu 3TOM BOpOHKY
AepKaT pOoOKO BHU3 U BpeMs OT BPEMEHH OTKPBIBAIOT KpaH, YTOOBI BBIITYCTUTh
BBEpX Maphbl JIETy4yuXx BemiecTB. [lociie 3Toro cMecu JaroT pacciaouThCs, HA YTO



Takke moTpedyercs MmunyT 10 wm nake OoJbiie, U MEAJICHHO CITyCKAlOT HIDKHUN
CJIOM KMCJIOTO T'yApOHa.

OcraBmmiics B BOPOHKE KEPOCHH IMPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM
BOJI0M B TeueHue 1—2 muH. BoaHbIl Cl10M cITycKaroT, a KEPOCHH MPOMBIBAIOT 59—
10-nponieHTHRIM pacTBOpoM Mienoud. [locne crnuBaHMs IIETOYHOIO  CJIOS
OTMBIBAIOT OT KEPOCHHA BOJIOM OCTATKH IesIouH (mpoda (heHoadTaIenHoM).

YO6exnaoTcss B TOM, 4YTO OYHUIICHHBIA KEPOCHH OKa3bIBaeTcs OoJiee
MIPO3paYHbIM, JIYUIlIE TOPUT U UMEET JIPYroM 3amax.

Ha muctku dunbTpoBanbHONW Oymaru MOMENIAIOT Kaluld HCXOTHOTO U
OUMIIIEHHOTO KepocuHa. OUYUIIEHHBII KEPOCHH HCHapsieTCs MOJHOCTHIO,
HEOUHUILEHHBIN OCTaBIsET MOCIe ce0s MATHO MPUMECEH.

Tema 9. Xumus cTupaer, YUCTUT U yOUpaer

Mpina. CocraB, CTpOEHUE, IOy YEHHE.

CHUHTETHYECKHE MOIOIIME CPEICTBA U IMOBEPXHOCTHO - AKTHUBHBIE
BEILECTBA.

OcHoBHbIe KOMITIOHEHTBI CMC: OBEPXHOCTHO-AKTUBHBIE BEILECTBA
(ITAB); BcromoraTenbHble BeUIECTBA: IIEJIOYHBIE COJIM - KapOOHAT U
CWIMKAT HaTpusi, HEWTpalibHble cOolM - cyiabdaT u ¢ocdar HaTpus;
KapOOKCHMETHIILIEIUTION03a, NOJINBUHWITTUPPOJIUIOH, XUMHUYECKUE
orOenuBarenu  (MEPCOJIM); XUMHUYECKHE oTOenuBaTenu  (TIEPEKUCH
BOJIOpO/a); pusnuecKkre (ONTUIYECKUE) OTOCIUBATENH - (DITyOPECIUPYIOIIHE
COCIMHEHHUS;  aJcOpOUMOHHBIE KpacuTenau (yJbTpaMapuH, HWHJUTO,
CUHTETUYECKUE OpraHUYEeCKUE NUTMEHTHI); OMOI00aBKU - (QEepMEHTHI
(Jumasel, mpoTeassl U Ap.); OTAYIIKK; AaHTUCTATUKH.

CpencrtBa OBITOBOM XMMHH - XMMHUYECKHE CPEACTBA MO YXOAy 3a
COOCTBEHHOCTBIO: OJICKJIOH, MOMENIeHUsIMU, aBToMOOMWIsiMU. K cpenctBam
OBITOBOI XUMHUH OTHOCST JI€3UH(PUUUPYIOIINE CPEACTBA, PENEIUICHTHI U TIP.
cpenctBa. CpeacTa ObITOBOM XUMHH, MPUMEHSIEMbIE /17151 BIBE/ICHUSI TSI TEH.

lIpaxmuxa

1. Onpenenenue PH - cpenbl B MblIaX U MIAMITYHSIX.

2. [IpuroToBieHNe Mblia U3 CBEYKU U CTUPATLHOM COJIBI.

3. BoiBenenue nisaten ¢ Tkanu. Mputa. CoctaB, CTpoeHHE, MOJTy4YEHHUE.

4. CpaBHEHHME CBOICTB MbLJIa CO CBOMCTBAMH CTHPAJIBHBIX ITOPOLIKOB.

Tema 10. XumMus u kocMeTH4ecKme cpeacTBa
Kocmernueckue moromme cpenctBa. Kpembl. [leHomoromme cpeacrsa.
OnosnackuBarenu U KOHAUIMOHEPHI. ['enun. CocTaB U CBOMCTBA KaKk COBPEMEHHBIX,
TaK W CTAPUHHBIX CPEJICTB TUTHUEHBI, TPAMOTHBIA BBIOOP CPEJCTB TUTHEHBI;



MIOJIE3HBIE COBETHI MO YXOJy 3a KOXKE€H, BOJIOCAaMH M MOJOCThIO pra. CocTaB M
CBOMCTBAa HEKOTOPBIX MPEMApaTOB THTHEHUYECKOU, JICUeOHOW M JEKOPATHBHOM
KOCMETHUKH, TPAMOTHOE MX HCIIOJIb30BaHNE. XUMUYECKHE MTPOLIECCHI, JIEKAIIUE B
OCHOBE yXO0Jia 32 BOJIOCAMH, UX 3aBUBKH, YKJIAJKH, OKPACKU; MPABUIBHBIN YXOJ 3a
BOJIOCAMU, TPAMOTHOE UCTOJIb30BAHUE NTPENAPATOB IJI1 OKPACKH U YKJIaJKH BOJIOC,
OpUEHTHUPOBAHUE B UX MHOIOOOpA3UHU.

J1e30/10paHThl U 030HOBBIN IIUT ILJIAHETHI.

JlyuimcTele BemiecTBa B mapproMeprun, KOCMETUKH, MOIOIIIUX CPEJICTBAX.

O¢dupnbie macna. Cocras.

Cnoxnble a¢upsl. CocTaB, CTpOCHUE, TTOIyUYECHHE.

IIpaxmuxa

1. 3y4yenue cocraBa JeKOPATUBHON KOCMETHKH MO TUKETKAM.

2. Onpenenenue PH - cpeasl B MblIax U MIaMITyHSIX.

3. U3Bneuenue >UpHBIX Macel U3 pacTUTENbHOTrO MaTepuana. [lepednas
MSATa, €JI0BOE MACJIO.

4. llomydyeHue CIOXHBIX J()HUPOB M3 OPraHUYECKUX COECTMHEHHM.
OtunMeTaHar (3amax poma). M300yTriaTanat (PpyKTOBBIH 3amax).

Tema 11. Xumus — x03511iKa JOMALIHEH aNITeUYKH

JlexapCTBEHHBIE ITpenapaThl, UX BUbI U Ha3HauYeHHe. Kaxnoe iekapcTBo
— XUMUYECKHUM PEAKTHUB.

Mmuororpanssii = ¥ox. Ilowemy #ox Hago JepxkaTh B IUIOTHO
3aKyHOPEHHOM CKJISHKE. «3€JIEHKa» WM PACTBOpP OpWIIIMAHTOBOTO 3€JIEHOTO.
HeoObluHbIe CBOMCTBA OOBIYHON 3€TEHKU.

AKTUBUPOBAHHBIN yTOJb.

JlexapcTBa ot mpoctyasl. Buramuubl CaMozeNIbHbBIE JIEKAPCTBA.

AcnipyH WIH aueTWICAIMLUIOBAs KUCIOTa M €ro cBokcTBa. YTo
noJie3Hee: aCIIUPUH WU YTICapuH, HypodeH i udymnpoden?

Ilepekuce Bomopona u ruaporiepuT. CBOWCTBA MEPEKHUCH BOIOPOJA.

Ilepmanranat kanusi, MapraHUOBOKHMCIBIA Kajluid, OH K€ —
«maprasioBka». HeoObluHbIe CBOMCTBa MapraHioBkd. Kakyro OIMacHOCTH
MOXET NPEACTABISATh MAPTraHIIOBKA.

Hy>xHa nu B tomarnisei anteuke OOpHasi KUCIOTA.

Crapsle nekapcTBa, KaK C HUMHM IOCTYIIUTb.

Bomnpocs! k cemuHapam:

1. Tlepmanranar kanus. Mctopusi oTkpeiTus. Du3nueckue CBONCTBA.
OxucnurenpHble cBoMcTBaA. [IpaBuia XpaHeHHs IEpMaHraHaTa KaJIHsl.



2. IlpuMeneHue pacTBopa MepMaHTraHaTa Kaius B ObITY, B MEIULIMHE.
Mepsl nepBoM MOMOILIM NPU OTPABICHUM KOHLIEHTPUPOBAHHBIM PAaCTBOPOM
[IEpMAHIaHaTa KaJusl.

3. PactBop OpwiinantoBoro 3eneHoro. Ilepokcun Bogopona, nucropus
oTkpsITus. [leprunpons. Pusznueckue, Xumudeckrue cBoicTea. [IpuMenenne B
MEIMIIMHE: KPOBOOCTAHABIIMBAOIIEE U IE3UH(PUIIUPYIOIIEE CPEACTBO.

IIpakmuka.

1. ITomy4enne nogodopma.

2. JlelicTBHE KUCIOT HA OPUJITMAHTOBBIN 3€JICHBIMN.

3. lllenouyHoeE paciernieHue JIEBOMHUIICTHHA.

4. KauecTBeHHas peaklys Ha IEPOKCHUI BOJOPOAA.

5. Onpenenenre BUTAaMUHOB B IIpenapaTax MOJIMBUTAMUHOB.

Tema 12. Xumusi B MeTuIiHe

Ilepevie wiacu xumuu 6 meduyune. llonstue o dapmakosoruu,
MaTpOXUMUHU, XUMHUOTepanuu. [lapanensCc — OCHOBONMOJIOKHUK MEIMIIMHCKOU
xumuu. Knaguit T'anen — ¢apmakonor. II. Dpaux — OCHOBOIOJIOXHUK
xumuorepanuu. IIpodeccun: xumuk, OHOXUMHK, (apManeBT, JaOOpaHT.
JlexkapcTBeHHble  BemiecTBa. Kiaccupukanuy  J1€KapCTBEHHBIX — BEIIECTB:
(papmakonoruueckas, xumuueckas. CpIpb€ ISl MOJyYEHUS HEOPraHUYECKHX,
OPraHUYECKUX JIEKAPCTBEHHBIX BellecTB. DOpMBI JIEKAPCTBEHHBIX MPENapaToB:
TabJIETKH, Ipaxke, CBEUH, IMYJIbCUU, CYCIICH3UHU, HACTOMKH U JIp.

lIpaxmuxa
1. O3nakomiieHHe ¢ popMamu JIEKaPCTBEHHBIX MTPENapaToB.
2. 3HaKOMCTBO C 00pa3liaMu JIEKapCTBEHHBIX CPEJICTB U OMBITHI C HUMHU.
3. DKCKypCusl B MEJITYHKT.

Campbie npocmule u3 1exapcme

Ilepmanranar xkamusa. MHceropusa otkpeiTud. @Pusnyeckue CBOKCTBA.
OxucnurensHble cBoWcTBa. [I[puMeHeHne pacTBOPOB epMaHraHaTa Kajaus B ObITY,
B MemunuHe. IIpaBuia xpaHeHus. Mepsl NepBOHM NMOMOIIM IIPU OTPABJICHUU
KOHILICHTPUPOBAHHBIM pPACTBOPOM IepMmaHranara kamusa. [lepoxkcun Bomopona,
ucropusi OoTkpbiTus. lleprugpons. @usnueckue, XHUMHUYECKHME CBOMCTBA.
[IpumeneHne B MeTUIIMHE: KPOBOOCTAHABIMBAIOLIEe M JI€3MH(UIMpPYIOIIEe
cpenctBo. Moa: wucropusi OTKpBITHS, CTPOEHHUE, (DU3MUECKHEe M XMMHUYECKHE
CBOWCTBA, IPUMEHEHHUE.

bopnast kwucnorta, OOpHBI  CHOUPT, AHTUCENITUYECKAS] ~ AKTUBHOCTD.
DU3NOJIOTUYECKUN PACTBOP.

JIanuc. HamarslpHsiid ciupt. ['ekcaruapar xnopuaa kansius. ['enraruapar
cynb(dara MHKA.



AKTUBUPOBAHHBIN YIOJIb.

IIpaxmuxa

1. TlpuroroBieHue pacTtBopa XJOpuia KaJlbliUs C 3aJaHHOM MaccoBOM
JTOJIEH.

2. «Kunkuit xameneon». Pasnoxenue mnepokcuaa Bogopoaa. HrOr —
OKHCIIUTENIb, BOCCTAHOBUTENb. PacTBopeHMEe wuoAa B BOJE, B CIHPTE.
PacmosnaBanme wommaoB. OOeciBedyMBaHWE pacTBOpa IEpMaHTaHaTa KaJlds
AKTUBUPOBAHHBIM YIJIEM.

HAoosumuie eemecmea

Anpl. Knaccudukanus sSIOBUTHIX BEMIECTB. YTApHBIA Ta3: NpPHU3HAKH
otpasieHus1. Okazanue repor moMouu. Ptyts. TokcuuHocTs mapoB pTytu. Conun
pPTYyTH: KOJOMENb, CyJieMa, MNpPUMEHEHUWE B MenunuHe. Mpimbsik. CBuHEL.
Coenunenusi xpoma. TOKCMYHOCTH OpraHMYECcKUX pactBoputrenei. I[IpaBuna
XpaHEeHHsl s10B B ObITY. Mepbl NepBOM MOMOIIM NMPU OTPABICHUU. XUMHUA U
MEIUIINHA.

buozennvie anemenmot u ux coeounenus

OOGmuit 0630p OMOJIOTHYECKOM POJIH AJIEMEHTOB-OPTaHOTCHOB YTJIEPOI.
Bonopona. Kucnopoa. Azot. Cepa. Docdop.

buonorudeckast pojab HEKOTOPHIX HEMETAIOB, HE OTHOCAIIUXCA K
opranorenam ®rop. Xiop. bpom. Hox. Kpemnnii. Cenen.

buonornyecku BaxkHbi€ HEOPraHUYECKUE COCTMHEHUSI HEMETAILIOB.

Kucnopoa. O3on. Boga. Munepanenusie Boabl. [lepoxcua Bomopona.
@epMEHTATUBHBIE CPEACTBA 3alIMUTHl opranusma. CepoBomopon. AMMHAK.
[uxn MmoyeBuHOOOpa3oBaHust. MOHOOKCH] a30Ta.

Hutpatel, Hutputel. VYriekucnsli r1a3. MOHOOKcHA — yTiiepoja.
bydepubie cucrembr opranusma. ['miapoxapOonatHass OydepHas cucrema.
®docdatHas OydepHas cuctema. MexanusMm OypepHOTro JEUCTBUS CHCTEMBI.
B3anmocBsI3b KpyroBOpOTOB OMOTEHHBIX AJIEMEHTOB.

buoneopzanuueckasn xumus u meouyuna

Heoprannueckyro 6MOXUMHUIO MOKHO pacCMaTpUBaTh KaK MPUIIOKEHUE
MIPUHITUTIOB KOOPIMHAITMOHHOW XUMUU METAJUIOB K OMOJIOTHYECKUM MPOOIeMaM.
Mertamibl B OpraHu3Me 4ea0BeKa

buonornveckas poiab «METAIOB KU3HU

OOGmuit 0630p posu S-metasuioB. Hatpuit. Kanuit. Marauit. Kaneuwmii.
JlaHHbIe METaJUIbl PACCMATPUBAIOTCS COTJIACHO IJIaHa!

1. Conepsxanue B 3eMHOM Kope. BaxkHelme npupoiHbIe COeTUHEHUS.

2. Copepxanuie U (popMbl CyIIECTBOBAaHHUSI B JKUBBIX OpraHu3max. buoiormueckas
pOIb.

3. Ilpumenenne MeTasia v €ro COSANHEHUI B MEIUITHHE.



4, TOKCHYHOCTh METaJlJla ¥ €r0 COSAUHECHUM. )

OOmuii 0030p pomu d-metamioB. Xeme3o. Mapranen. Kobanst. Meb.
[Huuk. Monubnaen. JlaHHble METaIBl pacCMaTPUBAIOTCS COTJIACHO TIaHA:

1 Coneprxanue B 3eMHOM KOpe.

2. BaxkHeiiiie npupoaHbIe COCTUHEHMUS.

3. Conepxkanuie 1 GOPMBI CYIIECTBOBAHUS B KUBBIX OPTaHU3MaX.
buonorunueckas pos.

4. IlpuMeHeHne MeTajlla U €ro COeAMHEHUI B MEIULIMHE.

@U3HOJIOTMYECKAsT M MATOJIOTMYECKAsi POJIb HEKOTOPBIX 3JJIEMEHTOB B
opranm3me. S-OaemeHThl. d-DmeMeHThl. KoMIUIekcHBIE (KOOpPIUHAIIMOHHBIC)
COCIUHEHHS] PA3IUYHBIX DJJIEMEHTOB B OpraHu3Me. OJIEMEHTHI, OO0JIe3HH,
JeKapcTBa. BUOIOTMYECKN aKTUBHBIE MOJIEKYJIbI.

Bonga. AmuHokucinorsl. AckopOuHOBass kuciotra. OpTomosexyspHas
MeIUIMHA. buonornuecku akTUBHbIE oJauromepsl buonorumyeckas poib
HEKOTOPBIX METAJUIOB, HE OTHOCAIIUXCA K «METAUIaM >KU3HW». AJIFOMUHHM.
Cepe0Opo. bapuii. PryTs. CBUHEI.

IIpakmuka.

TemaTnueckas BUKTOpUHA « XUMUSA U MEJULITHAY.

QDu3uuecKkas Xumua u MeOuyuHa

®duznonor — 370 PU3NKOXUMHUK, UMEIOIIUM JIEJIO C SBJICHUSIMH KUBOTO
opranuszMa. .M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATh JIMIIb
Oylaroapsi UX 3aMeydaresIbHOM CHOCOOHOCTH KHHETHYECKH KOHTPOIMPOBATH
XUMHAYECKUE PEAKIUU U TEM CaMbIM MOJABIISITH CTPEMIICHHE K JTOCTHKEHHIO
TepMOAMHAMHUUYECKUX paBHOBecuil. M.B. bepe3nn Xnmudeckas TepMOIMHAMUKA
Y KUBbIC OPraHu3Mbl TepMOAMHAMUKA U OPTaHU3MBI.

XuMHueckass U OHOXUMHUYECKas KHHETHKAa M Karainu3. {DepMeHTbl —
OMOJIOrMYecKHe KaTalnu3aTopbl. 3HaU€HHUE PaCTBOPOB JIJIsl OMOJIOTUU U MEAMIIUHBI.

KucnortHo-menounoe paBHoBecue U OypepHbIe CUCTEMbI OpTraHU3Ma.

AMMHOKHCIIOTHBIE ~ OydepHble cucTembl. benkoBbie OydepHbie
cucTteMbl. 3MeHeHHe KHUCIOTHO-IIEIOYHOTO PAaBHOBECHS MPHU Pa3TUUHBIX
3a0071€BaHUSX.

Meounyunckue mamepuanvt

Heoprannueckue wmeauuuHckue wMarepuanbl. Mertaibl.  YTIEpOJIHbIE
Marepuasibl. MexaHu3Mbl B3aUMOJACHCTBHUS MEIUUHMHCKUX MAaTEpUATIOB C
OMoNOTUYECKUMH cucTeMamu. B3anMoseiicTBrs: MaTepuan — KpoBb, MaTepuai —
TKaHb, MaTepUal — KJIETKa, MaTepuail — OMOMOIUMEPBI.

HckyccTBeHHBIE OpraHbl. ATMapaTbl «HUCKYCCTBEHHOE CEp/le-JIErKoe,
«HUCKYCCTBEHHasl TMOuYKay». VICKyCCTBEHHOE cep/le 4YelloBeKa C aBTOHOMHBIM
MCTOYHUKOM MUTAHUS.



Bomnpocs! k cemunapam:

1. Voa: wWcTopus OTKPHITHS, CTPOCHHE, (DH3MYECKHE M XUMHYECKHE
CBONCTBA, IPUMEHECHHUE.

2. bopHas xkucnoTa, OOpHBIN CIUPT, AHTUCENTHYECKAsT aKTUBHOCTb.

3. ®usznonoruueckuit pactop. Jlamuc. HamareipHbIii crivpT.

4, dypanuiauH. AKTUBUPOBAHHBIA yTojib. ['OpunMYHMKY, TIacTeipu. X
pUMEHEHHUE, CBOMCTBA, CIIOCOOBI XpPaHEHHUS.

5. AcniupuH. [Ipumenenue, papMakoIOrHIecKoe AEHCTBUE HA OPTaHU3M.

6. AuTHOMOTHKY, Kiaccupukanus. J(ucOakTpuos.

/. ApomaTHuecKHe Maciia U UX JIeUCTBHE Ha OpraHu3M. ApomaTeparus.

8. AcnupuH, pu3NUeCcKre CBOMCTBA, UCTOPUS MOIYUESHHUS.

9. AHTUOMOTHUKH, UCTOPHUS OTKPBITHSI.

10. Knaccudukaius siioBUTHIX BEIIECTB.

11. Yrapnslii ra3: npu3Haku oTpasieHus. OkazaHue NepBOil IOMOIIIH.

12. Pryts. TokcuuHocTs mapoB pTyTu. Conu pTyTH: KajloMelb, CyJema,
npuMeHeHue B Mmeauunae. Meimbak. CeuHen. CoeAMHEHUST XpoMa.

Ilpakmuxka

1. UccnenoBanue JeKapCTBEHHBIX MTPENapaToB.

2. JlenoBast urpa «Cnacute GompHOTOY». JlenoBas urpa CONMPOBOXKAAETCS
IPOBEACHUEM KA4eCTBEHHOIO aHAJIM3a pPAcTBOpa KOHKPETHOIO BEIIECTBA
xuMuueckuMu metonamu. (BeiectBa: THocynbdar HaTpusi, HOBOKAWH, JIAKTAT
KanbIus, D-Tiroko3a, MeIHBIN Kynopoc, OpomMu Kanus, CyiabhaT Maraus).

3. UccnenoBanre TOKCHYHOCTH OBITOBBIX BellecTB. OCTOPOKHO, MHUIIEBhIC
nob6asku! VX nericTBuEe HA OpraHu3M.

4. Pemenue 3amady 1m0 OOmEH XUMUU C MEIUKO-OMOJIOTHYECKOM
HaIPaBJICHHOCTHIO.

5. KoHkypc (KoJIWYeCTBEHHBIN) uncia pemeHHbIX 3anad. CocTaBiieHHE
COOPHUKOB 33/1a4 yJamuxcs mo teme (¢ pemeHusiMu). CoctaBieHUE TBOPUECKHUX
pacyeTHBIX 337a4 [0 PA3IMYHbIM TEMaM.

Tema 13. BolnojiHeHUE TIPOEKTOB
Teopus. [lonsTre npoekra. TUIBI MPOEKTOB, OCHOBHBIE 3TAITbl BHITIOJTHCHUS
npoekTta. Kputepuu orieHHBaHMUS BBIMOJHEHUSI M 3allUThl MpoekToB. Co3aaHue
MPOEKTa OCYUIECTBIISICTCS IO CIEAYIOIINM JTaIaM:

Onpenenenue mpoOIeMbl;
AKTyanu3zauus TeMm;
Br160p 00bekTa u3yueHus;
ITocTanoBKa 11€14 U 3a7a4;
[Tonbop matepuana;



BBI160p METO/I0B HCCIICIOBAHHS,

[TpoBeneHue SKCIIEPUMEHTAITLHOM PAOOTHI;
Odopmierne padbOTHI;

3amuTa MpoeKTa, MpeCTaBICHUE PEe3yIbTaTOB.

IIpakmuxka
BrinosHeHHEe MPOEKTOB C MCIHOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOTHIA.
3amura NpoeKTOB.

3. ®opMbI KOHTPOJISI U ATTECTANUH 00y4aI0IIMXCH

JUis OTClEeXUBaHUS PE3YJIbTaTUBHOCTH 0O0pa30BaTEIbHOIO Ipoliecca I0
nporpamMme «XuUMHS B KU3HH YEJIOBEKa» MCHOJB3YIOTCS CIEAYIOIINUE BUIBI
KOHTPOJIS:

- IPEBAPUTENBbHBIA KOHTPOJIb (IPOBEPKA 3HAHUIN yYaIlIMXCS HA HAYaJIbHOM JTarle
ocBoeHus [IporpamMmbl) — BXOJHOE TECTUPOBAHUE;

- TGKYHII/If/'I KOHTPOJIb (B TCUCHHUC BCCT'O CPOKaA pCain3alln HpOFpaMMBI);

- UTOTOBBIM KOHTPOJIb (3aKIIOUUTENIbHAS MPOBEPKA 3HAHUN, YMEHUN, HABBIKOB TI0
uToram peanuzaiuu [Iporpammer).

@opmMbl aTTECTAIIUI
- caMoCTOsITeNIbHAs paboTa;
- TECTUPOBAHHUE;
- TBOPYECKHE OTUYCTHI,
- y4acTHe B TBOPUYECKUX KOHKYpPCaxX U MPEIMETHON OJIMMITUA]IE TIO XUMUU;
- IPE3CHTAIIMS 1 3allIUTa TPOCKTA.

Texkymuid KOHTPOJIb:

dopMamMu KOHTPOJISl YCBOEHUS yueOHOTO MaTtepuaia [IporpaMMel aBISIFOTCS
OTYETHI 0 MPAKTHUYECKUM pabdoTaM, TBOPUYECKHE padOTHI, BBICTYIUICHHS Ha
CeMHUHapax, CO3/IaHHe MPE3CHTANH 10 TeMe U T. A. OOydJaroniuecs: BBITOIHSIIOT
3aJlaHusI B WHAWBUIAYAJTBHOM TEMIIC, COTPYJAHHMYAS C IeIaroromM. BuIMoaHEHHUE
IIPOCKTOB CO3/1aeT CHUTYAIIMIO, TO3BOJISIONIYI0 PEan30BaTh TBOPYCCKUE CHJIBI,
o0OecreunTh BBIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTWJISI JICSITENIbHOCTU. BKirodeHne oOydarmomuXcs B PEATbHYI0 TBOPYECKYIO
NeSITeTbHOCTD, MPUBIICKAIONTYI0 HOBU3HOW M HEOOBIYHOCTHIO SIBIISIETCS CTUMYJIOM
pa3BUTHS  TIO3HABaTeNbHOTO  WHTepeca.  OMHOBPEMEHHO  Pa3BHBAIOTCS
CIIOCOOHOCTH BBISBIIATH MPOOJIEMBI U pa3peniaTh BOSHUKAIOIINE MPOTHBOPCUHS.



IIo oxoHuaHuu Ka)KI[OI\/II TEMbI IIPOBOJUTCA HUTOIOBOC 3aHATUC B BHUIC
TEMATHUYCCKOI'0 TCCTUPOBAHUA.

Hrorosas aTTeCTalus 1MpcayCcMaTpmuBacT BBIIIOJIHCHUC HHAWBUYaJIbHOT'O
ITPOCKTA.

4. OpraHu3anMOHHO-NIearornYecKue ycJaoBusi
peanusanuu IIporpammel.

4.1. YuyeOHO-MeTOoaAMYecKoe oDecnieueHue [Iporpammbl

Meroanka 00ydeHus Mo mporpaMme «XUMHS B KU3HHA YEITIOBEKA» COCTOUT
13 COYETAHUS JICKIIMOHHOTO M3JI0KEHUS TEOPETUIECKOTO MaTepHasia C HarJIslTHBIM
MMOKa30M WLIIOCTPUPYIOIIETO Marepuania M MPUEMOB PEIICHHUS MPaKTUYECKUX
3amay.  OOywaromuecs  3aKperuisiOT  TMOJyYEHHbIEe  3HAaHUS  IyTeM
CaMOCTOSITEJIbHOTO  BBITIOJIHEHHUSI ~ IpakTU4YecKux  pabor. s  pa3BuTus
TBOPUYECKOTO XUMHUYECKOTO MBIIUICHHUS U HABBIKOB aHAJTUTHYECKOU J1eITeIbHOCTH
Mearor TPOBOIUT CEMUHAPBI, 3aHATHS 110 TMPE3CHTAIMA TBOPYECKUX U
MPaKTUYECKUX PAOOT, MO3TOBBIE IITYPMbI, HHTEJUICKTYJIbHBIE UTPHI.

4.2. MaTepuajbHO-TeXHUYecKoe odecniedenune [IporpamMmmel

OpraHu3aiuoHHBIC YCIIOBUS, ITO3BOJISIONINE pPEAM30BaTh COJCPKAHUE
JOTIOJIHUTEJIPHOM 00pa3oBaTeIbHON IpOorpaMMbl «XHUMHS B JKU3HU YEJIOBEKa»
IPEATOJIaraloT HaTuIKe:

- MOMEIIEHUS, YKOMIUIGKTOBAaHHOTO CTAHIAPTHBIM Y4YEOHBIM O0OPYIOBaHHUEM H
MeOenblo (OCKa, TapThl, CTYJbs, MIKadbl, 3JIEKTPOOOECHEeUeHUEe, BBITSKHOU
mKad, pakoBUHA € XOJOIHON BOAOIPOBOIHOM BOJOK).

- HCOOXOMMBIX JIJISl KCIIEPUMEHTOB 000Dy I0BaHUS U PEaKTHBOB.

- MYJbTUMEIUHHOTO 000pyJ0oBaHUS (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (IIdII-
KapThl, DKpaH, CPEJICTBA TCIICKOMMYHHMKAIIUH (JTOKAJIbHBIC TKOJBHBIC CETH, BBIXO]T
B UHTEPHET).

Junaktudeckoe  oOCCrieUeHHWE  TpeanojaraeT  HaJlWudde  TEKCTOB
Pa3HOYPOBHEBBIX 3a/IaHWI, TEMATHUYECKUX TECTOB IO KaXKIOMY paslieiy TEMBbI,
WHCTPYKIIMH I BBIMTOJHEHHUS TPAKTHYCCKUX pPadOT, TaOIUIBI XUMHUYCCKUX
sanementoB JI.MI. MenneneeBa, TaOMuIlbl pacTBOPUMOCTH OCHOBAHMM, KHCIOT,
COJIEH.

4.3. Kaaposoe ooecnieuenne [Iporpammbl.

ITengaror, peanusyronmii [IporpamMmy HOJKEH MMETh BBICIIEE WJIM CPEIHEE
npodeccuoHanbHOE 00pa30BaHUE B COOTBETCTBYIOIIEM HANPABICHUU U JTAOOPAHT,
obecrieunBarOIINi €€ MPAKTUYECKYIO YaCTh.
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