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1. [TosicHuTEJIbHAS 3alIMCKA
Hanpasnennocts [IporpaMmel - €CTECTBEHHOHAaYYHAs
VYposens ocBoenus [IporpamMmmbl — 6a30BbIH

1.1. AKTyaIbHOCTb U 0COOEHHOCTH MPOrPaAMMBbI

UenoBek MCHONB3YET THICAYM PATUYHBIX XMUMHUYECKHX BEHIECTB, 0€3
KOTOPBIX HEMBICIIMMA MOBCEIHEBHAS >XU3Hb. BMeCTe C TeM MHOTME U3 ITUX
BEIIIECTB HE 0€30TaCHbBI M MPU HEYMEIOM OOpalieHne BMECTO TOJIb3bI MPUHOCIT
Bpeld, Kak MpUpoOje, TaK W 4YeloBeKy. Bce Ooiblle HaKaruiMBaeTCs JaHHBIX O
B3aUMOCBSI3H MEXY COAECPKAHUEM B OPTaHU3ME XUMHUUECKUX COEIUHEHUI, B TOM
YHUCJIE MOHOB METAJIOB, U BO3HHUKHOBEHUEM, Pa3BUTHEM TakKUX OoJie3HEH, Kak
PaKOBBIE U CEPJICYHO-COCYTUCThIE 3a0oneBaHusd. B cBa3u ¢ 3TMM 0coboe BHUMaHME
YACSETCSA POJIA PA3IMYHBIX 3JIEMEHTOB B OMOXMMHUYECKHUX MPOIECCax B 3J0POBOM
u 00bHOM opranu3Me. PaccmMoTpeHune posid B Opranu3Me pa3iinyHbIX 3JIEMEHTOB
1 UX COCIMHEHUM C OCTaTKaMH OPraHUYECKUX MOJIEKYJ UMEET OO0JIbIIIOE 3HAUEHUE
HE TOJBKO JUIsl JICYEHUsS, HO U JyUIsl NPOGUIAKTUKU PA3TMUHBIX 3a00JEBaHUU.
JlanpHenee pa3BUTHE MEAULMHBI CBS3aHO MMEHHO C 3TUMH HAIPABICHUSIMU.
Brnanenue 3HaHMSAMU O XMMHUYECKHX BEIIECTBAX MOTYT 00€CIEUUTh IPaMOTHOE
OTHOIIIEHHE K MPUPOAE U K COOCTBEHHOMY 3[0pOBBIO 0€3 HaHeceHHs yiiepOa.
[ToaTOMy 3HaHWME BO3MOXKHBIX MOCJHEACTBUN BO3JACHUCTBUS PA3IMYHOTO pPoAa
XUMUYECKUX COCAMHEHUN Ha OpraHW3M YeJIOBEKa CTAaHOBUTCS HEOOXOAUMBIM HE
TOJIBKO JUISI Bpa4ueu, HO U JUJISl KAKJIOTO YEJIOBEKa.

3HaHUA, TOJyYaeMble B IIKOJE IO XMMHH, BO3MOXHO M HEOOXOIUMO
rPaMOTHO MPUMEHSTh U B MTOBCEJHEBHOM KW3HU. [103HaBasi OCHOBOIOIArarOIIne
3aKOHBI XUMHUH, 00yJaIOIIUECs 3HAKOMSTCS C COCTABOM M CBOMCTBAMH Pa3IMIHBIX
XUMHUUYECKUX BEIIECTB, KaK €CTECTBCHHBIM 00pa3oM NPHUCYTCTBYIOIIHE B
YEJIOBEUECKOM OpraHuW3Me, TaK W IPU HE3aBUCHUMOM BHEIIHEM BO3/CHCTBHM.
[[IKONbHUKK y3HAKOT, KaK HWMEHHO JTHU BEIIECTBA BIHSIIOT HA IMPOLECCHI
YKA3HEICITEIbHOCTH OpPraHu3Ma M Ha caMy KU3Hb YEJIOBEKA - YTO MOJIE3HO U B
KaKMX KOJIMYECTBAX, 4 UYTO MOXKET OKA3bIBATh OTPULIATEIILHOE BIIUSIHUE.

JlomonHuTEeNbHAsT oOpa3oBaTenbHas  OOIEpa3BHBAIONIAs  IporpamMma
«XuUMHs B KU3HU uenoBeka» (nanee — [Iporpamma) 3HakOMUT 0Oy4YarOIIUXCS C
KOMIUIEKCHBIMU MPpoOIeMaMy 1 3a1a4aMu, TPEOYIOIIMMH CHHTE3a 3HAHUH 10 Py
npeaMeToB ((u3uka, OMOI0THs, IKOJIOTHUs, Teorpadusi, UICTOPUS).

DKOJIOTUYECKUI aCIIEKT: aHAIW3 HM3MEHEHUM B OKPYKAWOLIEH Cpele H
OpraHu3alysi CBOETO BIMSHUS Ha CHUTyaluio, (QopMUpoBaHUE OEpeKHOTO
OTHOILIEHUS K IIPUPOJIE.



Ou3nyecKuil aCeKT: u3yueHre Gu3nuecKuX CBOMCTB BEIIECTB, (PU3NUECKUE
METO/Ibl aHAJIN3a BEIIECTBA.

I/ICTOPI/I‘IGCKI/Iﬁ ACIICKT: HCTOPHUYCCKUC CBCIACHHA O BJIIMAHHKN XHMHH HaA
ZKHU3Hb 4YCJIOBCKA.

buonornyecknii aCeKT: U3ydyeHne XUMHUYIECKOTO COCTaBa OOBEKTOB KUBOU
MPUPOJBI.

Nudopmatnka — mouck wuHpopmauuu B HHTepHeTe, co3gaHue U
odopmiieHHE Tpe3eHTalui, padoTa B TEKCTOBBIX U TaOJUYHBIX PENAKTOPAX.

Conepxxanue [IporpaMMbl 3HAKOMUT OOYYArOUIUXCS C XapaKTEPUCTHUKON
BEIIECTB, OKPYXAIOIIMX HAc B OBITY: BOJIa, MOBApEHHAS COJIb, C BEIIECTBAMHU, U3
KOTOPBIX CJHEJIaHbl TMOCyJa, CIHWYKH, KapaHjaamu, Oymara, CTpOUTEIbHbIC
MaTepualibl, aBTOMOOMJIbHAS TEXHUKA, JICKAPCTBA U T. II.

Takue Tembl kak: «Boma», «IloBapenHas conby, «Cnnukmn», «bymaray» narort
BO3MOXHOCTh  aKTyaJu3allud  HKOJOTMYECKUX  3HAHUN  OOydYaromuxcs.
[TpakTrdeckue 3aHATHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO CIICIIHAIBHBIX YMEHUN U
HaBBIKOB PabOTHI C BEIIECTBAMU U 000PYIOBAHUEM.

[IpoekTHbie pPabOTHI, TemMaTHKa KOTOpbIX mHpuBoautcs B Ilporpamme,
MO3BOJIAT CHOPMHUPOBATH Y OOYUAIOIIMXCA YMEHUE CAMOCTOSITENIbHO TPUOOPETATh
Y IPUMEHSThH 3HAHUSI, & TAK)KE Pa3BUBAIOT UX TBOPUYECKUE CITOCOOHOCTH.

AxktyansHOCTh [IporpamMmsl 0OycClIOBIIEHA T€M, YTO B y4€OHOM IUIaHE IO
npeaMeTy «XUMUs» OTBEJECHO BCETO 2 yaca B HEAENIO B 8 U 9 Kiaccax, 4To JaeT
BO3MOXKHOCTh C(OPMHPOBATh Yy OOYYaAIOIIMXCS TOJHKO 0a30BbIC 3HAHUS 10
npenmery. B Toxe Bpemsi Bospact 14-16 ner sBiuseTcs BaKHBIM IS
npodeccCHoHanbHOTO  caMoompeneneHuss  oOydaromuxcsi. Bo3MoxkHO, 4TO
IIPOCHYBIIIMICS HHTEPEC K XUMHUU MOJKET BJIMATH Ha BBIOOP Oyaymiei npodeccumu.

1.2. llenarornyeckas nejaecoodpasnoctsb [lporpammel

[Tenaroruueckas 1enaecooOpa3HocTh [IporpaMmbl 3akirodaeTcss B TOM, YTO
B Mpolecce OOy4eHHs] CO3/al0TCsl YCIOBUS K (POPMHUPOBAHUIO Yy OOYUaIOIIUXCS



[IEJIOCTHOW KapTHHBI MUpPa, BOCITUTAHHIO JIFOJCH TBOPUYECKUX M KOHCTPYKTHBHO
MBICTISIIIIAX, TOTOBBIX K PEIICHUI0 HECTAaHIAPTHBIX J>KM3HEHHBIX 3amad. Ha
3aHaTUAX 1o Ilporpamme dopmupyrorcs yMmeHus Oe3omacHoro oOpalieHus ¢
BEIIIECTBAMH, MCTIOJIb3YEMBIMU B TIOBCETHEBHOW >KM3HU, 3aKJIa/IBIBAIOTCS HOPMBI
310pOBOTO O0pa3za JKM3HH. 3HAKOMCTBO OOyYalOlUXCA C XUMHUYECKUMU
BEIIIECTBAMH, W3 KOTOPBIX COCTOUT OKPYXKAIOIIMH MHp, TO3BOJIAECT PACKPHITH
BOKHEUIITHE B3aMMOCBS3H YEJIOBEKA M PA3TUIHBIX BEIIECTB B CPEJIC €T0 OOUTAHMUS.

1.3. OTiuuurtenbHbie ocodenHocTu [lporpamMmmel.

[IporpamMma uMeeT MPUKIAAHYIO HAMpPaBICHHOCTh U CIYXKUT UL
yIOBIICTBOPEHHST HMHAMBHyaJbHOTO HHTEpeca OOyUYaIOUIMXCS K HU3YyYEHHUIO |
NPUMEHEHUIO 3HaHUH 110 XUMHH B TOBCETHEBHOM >kn3HU. B IIporpamMme craButcs
3a/1aya HEOOXOAMMOCTH O0OECIEYUTh XUMUYECKYI0 TPAMOTHOCTh B HaIlpaBJICHUU
COXPaHEHHUs 3[0POBBS, KaK 3ajora YCHEIIHOCTH YelIOBEeKa B KHU3HU; JaeTCA
MOHSITHE O JICKAPCTBEHHBIX BEIIECTBAX W MEXaHM3Max WX JCHCTBHS HA OpPraHU3M
yenoBeka. Copnepkanue Ilporpammbl ompeaensieTcss ¢ Y4Y4eTOM BO3PACTHBIX
0COOEHHOCTEN 00yYaromMxcss U MX HMHTEPECOB B O0JACTH MO3HAHUS MHpa, K
camMoMy ceOe, JKU3HHM B LIEJOM, a TAKK€ C YYETOM IICHXOJIOTO-TIeIarorH4eCKuX
3aKOHOMEpPHOCTEN 00ydeHUs U (OPMUPOBAHUS €CTECTBEHHOHAYUHBIX 3HAHUNA U
BUJOB IMO3HaBaTeldbHON  nesTesnbHOCTH. (Ocoboe  BHMMaHUE — yAenseTcs
(OopMUPOBAHNIO FKOJTOTHUECKUX 3HAHUH 00yUJarOITIXCS.

[Ipu cocraBnenun IIporpamMmbl ObUIM HW3YYE€HBI M MPOAHATIM3UPOBAHBI
ABTOPCKHE MPOTPAMMBI:

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

[TamxoBa O. B. Xumus Bokpyr Hac. — Benuknii Hosropon, 2012.

Kysnenona E. I'. Xumus Bokpyr Hac. — Cankt-IlerepOypr, 2013.

[Torexa C.H. Xumus Bokpyr Hac. — Amypck, 2016.

®denoposa C.A. FOHbIit uccnenoBarens. — HoBopxkes, 2015.

Omunen A. M. XuMuueckue BEIEeCTBA B TOBCEIHEBHOM XKU3HU. — MockBa, 2015
1.4. lleas u 3apaun Iporpammbi

Heanb: ¢dopmupoBanue y oOydarommxcs TJIYOOKOr0O W YCTOWYHUBOIO
WHTEpECa K MHUPY BEIIECTB W XUMHUYCCKUX TPEBpAIICHUN, TPHOOPETCHHE
HEOOXOIUMBIX MPAKTHYCCKUX YMEHUH U HABBIKOB IMPOBEICHUS IKCITIEPUMEHTOB.

3agaun:



Ooyuaromue:

pacuIMpeHue Kpyro3opa o0y4yarommxcs;

MOBBIIICHUE UX UHTEPECA K XUMHUU U PA3BUTUE BHYTPEHHEN MOTUBALMHA YUYCHUS
gyepe3 (opmMupoBaHHE TPEACTABICHHA O COCTaBE W CBOMCTBAX XHMHYECKHUX
BEIIECTB M MATEPHUATIOB, OKPYXKAIOIIUX YEJIOBEKA B IOBCEIHEBHOW JXM3HU M
MEIULMHE;

pacuiMpeHde W yriayOJieHHWEe 3HaHWM OO0ydYaroluxcsi O POJIM XUMHUYECKUX
AJIEMEHTOB U UX COCIMHEHUH B )KU3HENEITEIbHOCTH OpraHu3Ma, O BaKHEUIINX
XUMUYECKUX MPEBPAIICHUX, JIEKAIUX B OCHOBE METa00JIM3Ma, O MPUMEHEHUU
B MEJUILIMHE HEKOTOPBIX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;
MOJITOTOBKA OOYyYaroUIuxcsi, OPUEHTUPOBAHHBIX HA XUMHUYECKUH MPOPUIIb
00y4eHUs, K YCBOCHHUIO MaTepHrasa MOBBIIIEHHOTO YPOBHSI CJI0KHOCTH IO XUMHUH.

PasBuBarmiue:

(opMupOBaHKE CHEIMATBHBIX YMEHUN U HABBIKOB PAa00OThI C XUMHYECKUMU
BEILIECTBAMH U MaTe€pUajiaMu B OBITY M HCIOJIb30BAHUS OJYYEHHBIX 3HAHUI Ha
IPAKTHKE;

pPa3BUTHE TBOPYECKUX CIIOCOOHOCTEH M YMEHHMH y4YalllUXCS CaMOCTOSTEIbHO
npuoOpeTaTh U MPUMEHSTH 3HAHUSI Ha IPAKTHKE.

BocnuTartebHbIe:

BOCIIUTAaHUE DKOJOTHYECKOM TIpPaMOTHOCTH W XHUMHYECKOM KYJIbTYPhl TPH
oOpallleHUH C BEIIECTBAMM;

OpHEHTAalLMA Ha BEIOOP XUMUKO-0MOJIOTHYECKOTO MPOQHIIS.

1.5. Aapecart [Iporpammel

[IporpamMma aktyanbHa s oOydarommxcsi 8-9 kmaccoB (14-16 ner). Ha
ob0yuyenne mo Ilporpamme nmpUHUMAIOTCS BCE JKENAMOIIUE, UMEIOIHE 0a30BbIe
3HAHUS 110 XUMHUH U HE UMEIOIINE IPOTHBONOKA3aHUHN TI0 3/I0POBEIO.

1.6. ®@opMbI U pe:KUM 3aHATHIA.

@opMbI OPraHU3aIuM Y4eOHOT 0 3aHATHS
- IEKIIMOHHO-CEMUHAPCKOE 3aHATHE;

- MPAKTHYECKOE 3aHSTHE;

- Oecena;

- KOH(EepeHIHs,

- urpa.



@opMbl OpraHu3anuu 00pa3oBaTeJBLHOr0 Mpolecca — TPYNIoBasd,
WH/IMBHTyaJIbHAS.

Conmepxxanme  Ilporpammbl  mpeamnonaraeT  pa3HOOOpa3HBIE  BHIBI
NEATETPHOCTH  OOydJarommxcs:  Oecempl, JTUCKYCCHUU, TMPaKTHUYECKHE U
nabopatopHbie paboThl, CAMOCTOATEIBHBIC MPOCKTHBIE PAOOTHI C UCIIOJIb30BAHUEM
Pa3TNYHBIX UCTOYHUKOB HH(POPMAITHH.

I'pynnoeaa (OGecena »BpUCTHYECKasi, 3alMTa IPOEKTOB, JIAOOPATOPHOE
3aHATHC, JIEKIHSA, OJUMIINAAA, OTKPBHITOE 3aHITHE, NPAKTHUECKOE 3aHsITHE,
Npe3CHTAINs, CEMUHAP ).

Hnousuoyanvnan  (HabmoneHue, OTpaOOTKa  HABBIKOB  pEIICHUS
MPaKTUYECKUX 3a]1aY).

JlekumoHHO-ceMuHapckas (opma MPOBEACHUS YUEOHBIX 3aHATUH MO3BOJISIET
PACHIMPUTD U YIIIYOUTh 3HAHUS O XUMUYECKUX BEIIECTBAX, IPUMEHSIEMBIX B OBITY,
CTPOUTENBCTBE, MeAUIIMHE U T.1. CeMHHapbI CTOCOOCTBYIOT MOBBIIIEHUIO YPOBHS
CaMOCTOSITENIbHOCTH OOy4aloluXcsli B YCBOGHHMM MarTepuajla M IHpu padoTe ¢
JOTIOJIHUTENIbHBIMU ~ UCTOYHMKaMU  uHpopManmu. Ilpaktnueckue 3aHATHA
CHOCOOCTBYIOT (POPMHUPOBAHUIO CHEIHAIBHBIX YMEHUH M HaBBIKOB PAaOOTHI C
XUMHUYECKUMHU BelllecTBaMU U obopynoBaHueM. Co3aaHue MPOEKTHBIX padoT 1o
oTenbHbIM TeMaMm [IporpaMMbl MO3BOJISIOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH,
c(hopMHUPOBATH Y O0YUYAIOIIHUXCS YMEHUS CAMOCTOATENIbHO NPUOOPETATh 3HAHUS.

Wurterpamms: mporpamMmma yriayOnsieT 3HaHUS 1O OWOJOTHUH, XWUMUH,
JKOJIOTMH, MEIMIMHBI, MCUXOJOruu. MTOoroM ycBOEHMS NpPOrpamMMmbl SIBJISIETCS
3al[MTa MPOEKTA.

Pesxxum 3ansaTuii: 1 pa3 B Hegento no 1 yacy.

1.7. Cpox peanuszanuu IIporpamMmmebl.
Cpox peaauzanuu nporpaMmmbl — 2 roga. O01iee KOJIUYECTBO YICOHBIX
4acoB, 3aIUIAHMPOBAHHBIX HA BECh nepro o0yuenus: /0 yacos.

1.8. Il.ianupyemble pe3yJabTathl ocBoeHusi [Iporpammsi.

Oo0pa3zoBaTenbHbIe pe3yJbTaThbl:

[Tocne 3aBepuienust o0yuenus no [Iporpamme oOydaromuecs OyayT 3HATH:

— COCTaB, CBOMCTBA, 00JaCTH MPUMEHEHUS HanboJiee pacipoCTPaHEHHBIX BEIIECTB
U MaTepuajoB W yMETh NMPUMEHATh WX IO Ha3HAYCHHUIO, COONFOAas IpaBuja
0e301acHOro oOpaIieHus ¢ HUMHU;

— pOJIb XMMHYECKUX DJIEMEHTOB U WX COCAMHCHHN B KU3HENEATCIbHOCTH
OpraHu3Ma,



— BaXKHEMIIIME XUMUYECKHUE IpEBpalICHUA, JCKAIIUEC B OCHOBE MCTa6OJII/I3Ma;

— HCKOTOPBIC HCOPIraHNUYCCKUC U OPTraHUYICCKUC BCUICCTBA, IPUMCHACMBIC B

MCOAHUTIMHC.

[Tocne 3aBepiienus o6yuenus no IlporpamMme obyuaronuecst 6yayT yMeTh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B PUPOJIE,

00OCHOBBIBaTh pOJIb KaXJOr0 B COXPAaHEHHMH NPHUPOAHOrO PABHOBECHS,

AHAJIM3UPOBATH ITPUYHHBI U ITOCJICACTBUA CT'O HAPYIUICHUA,

— MPOBOAUTH XUMHUUYECKUN IKCIIEPUMEHT MO OOHAPY>KEHUIO KATHOHOB M aHUOHOB

B PacTBOpax;

—CO6J'IIOI[aTI> IIpaBHJIa 0e301acCHOCTH IIpu O6paHI€HI/II/I C JICKAapCTBCHHBIMHA

BEIIIECTBAMHU U CPEJICTBAaMU OBITOBOM XUMUU;

—COCTaBJIATDH OTUCT O IIPOACIIAHHOM 3KCIICPUMCHTC,

—IIPHUMCHATH BCIICCTBA 11O HA3HAYCHHUIO,

—pfliats 3aaa4du pa3HHqH0ﬁ CTCIICHHU CJOXHOCTH: KaK THIIOBBIC, TaK H

KOMIIJICKCHBIC,

—pa3BUBaThb CO6CTBCHHYIO HHUIOWATHBY W IIO3HABATCIIbHYIO AKTUBHOCTL IIPpH

PCHICHUHU PA3JIMYHBIX BOIIPOCOB U Hp06HeM B XUMHHU.

Pa3nen 2. Coaep:xkanue [IporpamMmmsi

2.1. YueOHblii (TeMaTHYeCKHUii) MJIaH

Ne | HazBanue pa3jgena KosmuyecTrBo yacos dopma
aTrecramun/
BCEro TeopHus NMpaKTHKA
KOHTPOJIsI
Bsenenue 2 1 1
1 Bona 6 2 4 TEMATUYECKOE
TECTUPOBAHHUE
2 UucThle BellecTsa u 6 2 4 TEMAaTHYECKOE
CMECH B KHU3HH YEJIOBEKA TCCTHPOBAHUE
3  [[loBapeHHas cojb U 5 3 2 TEMaTUYECKOe
caxap TECTUPOBAHHE
4 XUMUST AN 8 3 5 TEMaTHYECKOE
TECTUPOBAHHE
5 Cruku 6 4 2 TEMAaTHIECKOE
TCCTHPOBAHHUE
6 |bymara 4 2 2 TEMaTHYECKOE
TECTUPOBAHHE




7 XVMHSI U CTPOUTEITHCTBO 6 4 2 TEMATUYECKOE
TECTUPOBAHHE
8 XUMUSA 1 aBTOMOOWIIB. 2 1 1 TEMATUYECKOE
TECTUPOBAHHE
9  [Xumus cTUpaer, YUCTUT 6 2 4 TEMATUYECKOE
U youpaer. TECTUPOBAHHE
10 XUMUSI 1 KOCMETUYECKUE 4 2 2 TEMATUYECKOE
CpelcTBa. TECTUPOBAHHE
11 XUMHUS — X03IUKa 4 2 2 TEMATUYECKOE
JIOMAIITHENA alITEYKHA TECTUPOBAHHE
12 XUMHUS B MEIULIAHE 4 3 1 TEMATUYECKOE
TECTHPOBAHHE

13 BrlnonHeHne npoexTos. 7 2 3) 3amura

MPOCKTa

Hroro 70 33 37

2.1. Conepxanue IlporpamMmmel

Bsenenue
O6mue mpaBuia pabOThl B XUMHUYECKON J1abOpaTOpUU.
0e3onacHoCcTH IpH padoTe B XMMUYecKoi jadbopaTopuun. OkazaHue NEpBOM

Texuuka

MOMOIIM TIPH HECUACTHBIX ciiydasix. [IpaBuna paboThl ¢ KHCIOTaMU, IIEIOYaMH,
JeTy4yuMH BemlecTBaMu. HarpeBarenbHbie mpruOOpHI U MpaBuiia paboThl ¢ HUMH.
XuMHuecKas rmocyjaa oo1ero Ha3HaueHusi. MBIThE U CYIIKa XMMHUYECKOU MOCYIbI.

Ponp xumum B JKM3HU dYelOBEKa W pa3BUTUU denoBeuecTBa. O030p
BAKHEUIIINX KJIACCOB COCAMHEHUM, UCIIOJBb3YEMBIX YETOBEKOM. XUMUSI ~-TBOPECHHUE

NPUPOJIBI U PYK 4ejoBeKa. XUMHUS BOKPYr Hac. XMMUUYECKHE BEILECTBA B
MOBCETHEBHOM KWU3HU YEIIOBEKA.

lIpaxmuxa:

1. Tlpuembr oOpaleHusi ¢ HarpeBaTelIbHbIMU TNpuOOopaMu (CIHPTOBKA,
TUTUTKA, BOJsIHAS OaHs) 1 XUMHUYECKOM MOCyI0M 00111er0o Ha3HAYCHHS.

2. CocrapiieHHEe TaOJUI, OTpaXAIOIMMUX KIacCU(PUKAIMIO BEIIECTB,
U3TOTOBJICHWE DJTHUKETOK HEOPTraHMYECKUX BEIIECTB, COCTaBJICHHE CITHCKa
PEaKTUBOB, HECOBMECTUMBIX JJIsI XpaHCHHUS.

Tema 1. Bona
Bona B macmitabe mnmanetsl. KpyroBopor Boabl. [lpupomnas Boga u eé
Pa3sHOBUAHOCTU. XapaKTEPUCTHKA BOJ MO COCTABY M CBOWCTBaM. MUHEpabHbIE
BOJIbI, UX MECTOPOXKIEHHUS, COCTaB, IEJICOHBIC CBOWCTBA, MPUMEHEHHE. 3amachl




IIPECHOM BOIbI Ha TU1aHeTe. [IpecHas Bojia u ee 3amachl. IKOJIOTHYECKHUE TPOOIeMbl
yucToi Bosibl. Boma B opranusme uenoBeka. Bojma B Meauiuae u (hapMaKoJIOruu.
AHoMaiuM (U3UIECKUX CBOMCTB. PacTBopsromias crmnocoOHOCTh BOIbI. [Ipo0aeMbl
MMATHEBOM BOJIBI.

IIpaxmuxa:

1. Ananu3 BoAbI U3 TPUPOAHBIX HCTOUYHUKOB.

2. PacTBopstoiiiee nelicTBUE BOIBI.

3. OuncTKa BOJEI.

4. OnpenesieHne )KeCTKOCTU BOJIbI M €€ YCTpaHEHHUE.

5. MHorO 7111 BOJIBI B OBOIIaX U (ppyKTax?

Tema 2.YUncrble BellecTBa M CMECH B JKH3HH YeJI0BEeKa

Uucteie BemectBa JluctumnupoBanHas Bojaa, Kucinopoa. Cepebpo,
Bopopon, Ceuneny u np. MUctunueie pactBopbl. Cmecn Mopckad Boxa. ['paHur.
Cranb. PactBOop xnopupma Hatpus sl uHbekuuid. UyryH. Bosgyx. bazaibr.
Crekio. DMyNbCHSI «Macjio B BoJie». Pa3sHOBHUIHOCTHM cMmecei, 00JlacTH HX
VCTIOJIb30BAHMS B TIOBCEIHEBHOM >KU3HU YEJIOBEKA. [ OMOT€HHBIE U T€TEPOTECHHBIE
cmecu. Cmecu B (apmakosoruu. [IpuMephl XKHAKUX, TBEPABIX M ra3000pa3HBIX
cMeceil. OaHOPOJHBIE M HEOJHOPOJHBIE cMecu B ObITy. CBOICTBa CMecei.
Paznenenne cMmeceit.

Boimenenne  BemiecTB M3 HEOAHOPOIAHOM  cMmecH, 0Opa30BaHHOU
pacTBOPUMBIMM W HEPACTBOPUMBIMH B BOJie¢ BellecTBamMu. (OTCTanBaHUE:
Brienenue BeecTB U3 HEOJHOPOAHOM cMecH, 00pa30BaHHON HEPaCTBOPUMBIMHU

B BOJIC BEIIECTBAMM C PA3JIMYHON INIOTHOCTHIO. B 1enuTenbHON BOPOHKE.
Junctrnnsamus, BBITTAPUBAHMUE, HEeHTpU(]yrupoBaHue, xpomatorpadusl,
KpUCTaJUTM3aIMs U BO3roHKa. [leperonka niu AUCTUILISIIUS - CIIOCO0 pa3iesieHus,
OCHOBAHHBIM HA Pa3IMYUHU B TEMIIEPATYPAX KUIICHUS JPYT B IPYre KOMIIOHEHTOB.

[Ipuem paszgeneHus OAHOPOIAHBIX CMECEH NYyTEM HWCHAPECHUS JIETYYHX
JKUIKOCTEW C TIOCIECAYIOIIEH KOHJEHcaluen ux napoB. llpumep: momydeHune
JTUCTUJUTMPOBAHHOM BOJIBI. Perenure 3a/1a4 Ha HaX 0K ACHHUE MAaCCOBOM M 00BEMHOM
JIOJIM KOMIIOHEHTA CMECH.

Ilpaxmuxa

Nsrorosnenne mpocTtemux GUIBTPOB U3 MOJAPYUYHBIX CpelcTB. PazaeneHue
HEOJIHOPOJHBIX CMECEM.
OuucTtka MEIHOTO KyIIopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEH.

Tema 3. IloBapeHHas coJib U caxap
Ponbs moBapeHHO# cojii B OOMEHE BEIIECTB YEJIOBEKA U KMBOTHBIX.
ConeBoil 6ananc B opranusme yesnoBeka. [I[puMeHenne xjiopuia HaTpus B
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XO035IMCTBEHHOM JesTeNbHOCTU yenoBeka. Korna conb — sia. 3noynorpedienue
conblo. Mcronbp3oBaHuE XJopHaa HATpUs B XUMHUYECKOW MPOMBIIIJIEHHOCTH.
Hcnonp3oBaHue xjopujaa HaTpus B Ouile, MeauruHe. [Ipou3BoacTtso
noBapeHHou conu. Caxap u ero coiictBa. [lone3Hbie U BpelHbIE YEPTHI caxapa.
HeoObluHOE MpUMEHEHHE caxapa.

IIpaxmuxa.

1. CgoiicTBa pacTBOPOB MTOBAPEHHOU COIU

2. 'opur nu caxap?

Tema 4. XuMus nuuu

N3 dyero cocrouT mnuma. XUMHYECKHH COCTaB MPOAYKTOB IHUTAHHUS.
OCHOBHBIE KOMIIOHEHTBI THIIH: XKUPBI, OENKH, YTJIEBOJbI, BUTAMHUHBI, COJIU.
XuMHUS POAYKTOB PACTUTEIBHOTO M KHUBOTHOTO MPOUCXOXKACHUS. DU3NOTOTUS
nuiieBapeHusi. [IpoaykTel OBICTPOTO NPUTOTOBICHUS U OCOOCHHOCTH HX
Npou3BOACTBa. [Ipoueccrl, MpOUCXOaAIIME TPU BapKe, TYUIEHHUH W >KapPEHUU
numy. Kak caemars eny He TOJBKO BKYCHOM, HO M Toje3Hou? JloOaBku B
MPOAYKTHI TUTAHUS.

XUMHYECKAE  PEaKIMh  BHYTpU  Hac. XUMHYECKHE  IPOIECCHI,
MPOUCXOJIAIINE MPU XPAHEHUH U TepepabOTKe CEIbCKOXO3SIICTBEHHOTO CHIPHS.
KoHcepBaHTBI 1 aHTHOKUCIIUTENM, UX POJIb.

Cnoco0bl XMMHUYECKOT'0 aHaIM3a COCTaBa BEIISCTB B MPOJYKTAaX IMHTAHUS.
ConepxaHue BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUILIEBBIX MPOTYKTaX.
Ilpaxkmuxa

1. Omnpenenenme kadecTBa Mmeda. IlpoBepka Mema Ha Hald4due
Kpaxmaja, MeJia, caxapo3bl.

2. Onpenenenne ButamuHoB A, C, E B pactutensHOM Macie.

3. OmnpeseneHre HUTPATOB B IIPOTYKTaX.

4. Ananu3 npoxJIaJuTEIbHBIX HAITUTKOB.

5. OnpeneneHue coJiepKaHus )KUPOB B CEMEHAX PACTCHUIA.

6. KauecTBeHHBIC peakIuy Ha MPUCYTCTBUE YTIICBOJIOB.

/. XUMHMYECKHE OMBITHI C )KEBATECIHHON PE3UHKOM.

8. OmnpenesieHne coiepKanusi TOBAPEHHON COJIM B IPOAYKTaX MUTaHUS
(Macyo, ChIpbI, COJEHBIC TBOPOKHBIC U3CITHS).

Tema 5. Cniuuxku
[Tupodopsl. Uctopus nzobperenus cnudek. Crinuku [llancens u Yokepa.
Conuku Copua. Cnimuku WMpunu. IIBenckue cnmuku Jlynactpema. KpacHblil u
6emnbrit pochop. OKUCTUTETHHO - BOCCTAHOBUTEIBHBIC MPOIIECCHI, MPOTEKAIOIINE
MpHU 3KUTaHUU cimukd. OCHOBHBIE BHUJIBI COBPEMEHHBIX ClMueK. JlepeBsiHHbIC
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(M3rOTOBJIEHHBIE U3 MATKHUX MOPOJ AEPEBA - OCUHBI, JIUIIbI, TOIOJIS, AMEPUKAHCKOM
0€eJ10il COCHBI U T. I.), KAPTOHHBIE U BOCKOBBIE (ITapa(MHOBBIE - U3TOTOBJICHHBIE
U3 XJIOMYaTOOyMaXHOIO JKryTa, NpONUTaHHOTro mnapaduaom). Ilo Meronmy
3QKUTCaHUus - TEPOUYHbIE (3KUTAKOIIMECS NpPU TPEHUU O CHEHUATBHYIO
MTOBEPXHOCTh - TEPKY) U OECTEPOUHBIE (3AKUTAIOUIMECS NPU TPEHHH O JIIOOYIO
MTOBEPXHOCTB).

Cnuueunoe npousBoactBo B Poccun. CTpoeHune, cocTaB U U3rOTOBIICHHE
CIIYEK.

Crnenunanbhble cnnukd. [IITopMOBBIE (OXOTHUYBHM) - TOPSIIME HA BETPY, B
CBIpOCTH M oA A0kAEM. TepMuueckue - pa3BHBAIOIIME IIPU TOPEHHH OoJjee
BBICOKYIO TEMIIEPATypy U JAIOIIKE MPU CTOPAHUU FOJIOBKH OOJIBIIEE KOJTUYECTBO
teria. CUTHaNbHBIE - JAIOLIKE [IPU TOPEHUH LBETHOE 1ams. Potorpaduueckue
- JJalollM€  MTHOBEHHYIO  SIPKYIO  BCIBIIIKY,  HCIOJB3YEMYIO  IpHU
(doTorpapupoBannn. CurapHele - CIHMYKH YBEJIMYEHHOTO pazMepa aisa Ooiiee
IPOAOKUTEIBHOIO TOPEHUS MPU PACKypUBaHUM CUTapbl. TpyOOUuHBIE- CIMYKH
YBEJIIMYEHHOI'O pa3Mepa [uisi 0Oojee MPOAOKUTENBHOIO TOPEHUs IpHU
pacKypuBaHUU KYypUTENbHOM TpyOku. KaMuHHBIE - OYEHb JJIMHHBIE CIIMYKH,
4YTOOBI 3aKUraTh KaMUHBI. ['a30Bble - MEHbIIEH UIMHBI, YeM KaMHHHBIE, YTOObI
3aKUraTh ra3oBble ropeiku. /lekopaTuBHble (MOJApOYHBIE, KOJUIEKIIMOHHBIE) -
OrpaHUYECHHBIE BBIMYCKHM KOpPOOKOB (MHOrga HaboOpaMH, YJIOKEHHBIMUA B
JEKOPATUBHYIO KOPOOKY).

Ipaxkmuxa

N3yueHue CBOMCTB pa3MyHBIX BUAOB CIIUYEK (OBITOBBIX, OXOTHHUYBHUX,
TEPMHUYECKUX, CHTHAIBHBIX, KAMUHHBIX, (poTOrpadnueckux).

Tema 6. bymara

OT neprameHTa W IIENKOBBIX KHUT 10 Hamux jaHeu. Llemmronosa.
Cesizyronue: KaojuH, KapOOHAT KaJIbIUsl, MUTMEHThI. XJIOMYaTOOyMaXKHbIE
TKaHd. Buapl Oymarm M HMX NpakTUUECKOE HCHOJIb30BaHUE. TEeXHOIOTHs
npousBojcTBa Oymaru. CTpykTypa OyMars mOJ MHKPOCKOIIOM  BO
(bIyopecIieHTHOM CBEUYCHHH.

[Tomydabpukatel aiisi TpOU3BOACTBA OyMaru: JApeBECHas macca WU
LEJUII0JI03a; IIeJUTI0J03a OJHOJETHUX pACTEHUU (COJIOMBI, TPOCTHHIIBI,
KOHOIIJIM, puca W JpYrux); MOJYLEIUII0N03a; MaKyJaTypa; TpsSoudHas
nojiymacca; Juisl CIelMaJIbHbIX BHUAOB Oymaru: acOecT, WIepCTh U JApYyrue
TEKCTUJIbHBIC BOJIOKHA.

[Ipou3BoACTBO OyMaru: MpUroTOBIEHUE OyMakHOW Macchl (pa3Moi u
CMEIIEHUE KOMIIOHEHTOB, TMpPOKJIECiiKa, HAMOJHEHUWE U OKpacka OymMakKHOU
Macchl); BbIpaOOTKa OyMa)KHOM Macchl Ha OymarojenaTelbHOW MalIuHe
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(pa30aBieHUe BOJOW U OUMCTKA MACChl OT 3arpsI3HEHUH, OTJIUB, IPECCOBAHUE U
CyllKa, a TakKXe [epBUYHAs  OTHENIKa); OKOHYATeJIbHas  OTHEJIKa
(kamanaMpoBaHME, pE3Ka); COPTHPOBKA M YITAKOBKA.

Ilpakmuka.

1. 3y4yeHue cBOMCTB pa3InuHbIX BUJIOB OyMaru.

2. [lonyuyenue Oymaru.

Tema 7. XuMHUA M CTPOUTEILCTBO

Crpourtensubie pacTBopbl. M3BecTb. Men. Ilecok. beton. Ilement. Mcropus
crexia. Kuprimuu. ®@apdop u dasue. [IpeBecrHa — yHUKaIbHBIA CTPOUTEIBHBIN
matepuai. Jlakokpacounsie Marepuaibl. CBoiCcTBa 0JM(bI, MACISHBIX KPacoK,
sManel, pactBoputenei. [loHaTre 00 HKOJOTMYECKHM YHUCTBIX MaTepuaiax.
Kepamuueckas nena. 3upaputr. Kampimut. Comomut. I'pyrobmoku. CuiMKaTsl
METAUIOB M BSOKyIIME Marepuaynbl. Koppo3usi CTPOUTENBHBIX MAaTEPHUAIOB.
ITonumepsl B CTPOUTENBCTBE.

XUMHUYECKHUE CBOMCTBA CTPOUTEIIbHBIX MATEPUATIOB

XHAMHUYECKAs] CTOMKOCTh — 3TO CBOMCTBO IMOKAa3bIBAET, HACKOJIBKO MaTEpHal
YCTOMYMUB K BO3JECHUCTBUIO IPYTUX BEUIECTB: KUCIOT, HIEI0YEH, COJIEN U ra30B.

Koppo3nonHast ycTOMYMBOCTH — CBOWCTBO MaTepUalia MPOTHUBOCTOSITH
BO3JICUCTBHAM OKpYyKarouen cpeapl. Yaie BCero 3To OTHOCUTCA K CIIOCOOHOCTH
HE MPOIYCKAaTh BJIATY.

PacTBOpUMOCTH — CBOWCTBO, MPU KOTOPOM MaTepuail UMEET CIIOCOOHOCTh
PacTBOPATHCS B PA3JIUYHBIX KUIKOCTSX.

Anresust — CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COEUHATHCA C
IPYTUMU MaTEpUagIaM U MTOBEPXHOCTSIMH.

Kpucramnuszanuss — xapakTepuCTHKa, IPU KOTOPOM MaTepuall MOXKET B
COCTOSIHUH T1apa, pacTBOpa WM paciljiaBa 00pa3oBhIBaTh KPUCTAILIBI.

Bunbt  3arpssHeHuit  (mbuieBble,  pajuaIllMOHHBIC, OHUOJOTHYECKUE,
IIYMOBBIE), 3HAUCHHE KUBBIX OPTraHU3MOB B JJOMaX U KBapTUPaX.

llpaxmuxa

OnpeneneHre OTHOCUTEILHOM 3aIbUICHHOCTH BO3TyXa B IIOMEIICHHUH.
Perienrie 3a1a4 ¢ 9KOJOTHYSCKUM COACPIKAHUCM.

Tema 8. XumMus 1 aBTOMOOHIb
Marepuanbl, KOTOpbIe HCHOJB3YIOTCS ISl M3TOTOBJICHHUS aBTOMOOWIICH.
3arnpaBoyYHbIC KUAKOCTH (TOILUIMBO, Maciia, CMa3Ku, OXJIAKAAIOIINE KUJKOCTH U T.
I.); PE3UHBI - IUHBI U PE3MHOTEXHUYECKUE M3JICNINS; TJIACTMACChl; OTACI0YHO-
JNeKOpaTUBHBIE MaTepuanabl (OOMBKa, JIAKHW W KpPacKd, aHTUKOPPO3HOHHBIC
MOKPBITHUS U T. 11.); KJIEH, TEPMETHUKH. DJIEKTPOJUT — 3TO YTO-TO 3HaKOMoe. beH3uH,
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KEpOCMH W JApYrM€ «- HHbl XHWMHYECKHE MPOLECCHI, IMPOUCXOASIINE MPH
AKCIUTyaTallii aBTOMOOUJISl. DKOJIOTHS U aBTOMOOUJTb.

Ilpakmuka:

1. Bensumn u kepocun Kax pacmeopumeinu.

OnBITH IO 03HAKOMJICHHUIO C PACTBOPSIOIINM JICHCTBHEM HEDTEPOTYKTOB,
KaK ¥ TPEIbIAYIIUH, TUI0XO BHIHBI C JEMOHCTPAIMOHHOTO CTOJa, MOATOMY HX
Jy4Ille BCETO CTAaBUTh B KAYECTBE J1A0OpaTOPHOM pabOTHI.

a) B mpoOupku ¢ O€H3MHOM, KEPOCHHOM W BOJOW HayimBaroT mo 0,5 mu
PACTUTENBHOTO Macjia U B30aiThIBatOT. Macjao pacTBOpsieTCs B YIIIEBOJOpPOAAX.
OTMeyaroT Jy4lIylo pacCTBOPUMOCTh B OCH3UHE.

6) B neOosbmme crakaHuyukd win QapdopoBble YalIKKM C TEMU XK€
KHUIKOCTSIMHU TTOMEMIAIOT KYCOUKH TKAaHU C MATHAMH JKHApa U TEPEMEIIUBAIOT UX
CTEKJITHHOM najioukoi 2-3 MuH. ITociie BEICBIXaHMS TKaHH, IOMCIICHHBIE B OCH3UH
U KEPOCHH, OKa3bIBAIOTCS OUMIIICHHBIMU OT KHpAa.

2. I'openue svicuiux y2nee000p0o0oa.

a) CMauyuBaloT MOJIOCKH (PUIBTPOBANIBbHONM Oymaru B OEH3MHE, KEPOCHHE,
Ma3zyTe M MODKUraloT ux. BemecTBa ropst cBeTsimuMcs ImiameHeM. Beiciive
YTIEBOIOPOABI IPU TOPEHUH 00Pa3yIOT KOTOTb.

0) Ha xene3nble mIacTUHKY WK (apPOpoBbIE KPBIIIKK HATUBAIOT 110

HECKOJIbKY Karellb O€H3MHA, KePOCHHA U CMA304YHOT0 Macjia Wid Masyra u

nopkuratoT. HaGmrogaror o xe sinenue. O0palnaroT BHUMAaHKUE Ha JIETKYIO

BOCIUIAMEHSIEMOCTh OCH3MHA U Ha CPABHUTEIILHO TPYAHYIO 3arOpaeMOCTh Ma3yTa.

B) B xenesnyro wim papdopoByro J0KEUKy MOMENIalOT HEOOIBIION

Kycouek mapaduHa ¥ HarpeBaroT ero B IuiaMeHu ropenku. [lapadun nnaButcs, a
3aTeM ropur, o0pasys KOMoTb.

3. Ouucmka 6eH3uHa U KepoCcuHa.

beH3nH u KepocWMH TmoOcCie 3aBOJCKOW TEpPEroHKH COJEp)KaT MPUMECH
HAa(TEHOBBIX KHUCJIOT U JIPYTUX BEIIECTB, OCJIOXKHSIOIMHUX WX MPUMEHEHUE.
HeouwnieHHnpiii KEpOCUH, HAMPUMEP, MUIOXO MOJHUMAETCS MO (UTHUIIO JIAMIIHI,
cabo TopuT U OBICTPO 00pa3yeT Harap. HeouuniieHHbIE MPOAYKTHI MOKHO y3HATh
10 TPSI3HOMY BUJYy U MaJIOM MPO3PaYHOCTH.

Ouuctky npoU3BOJAT OOBIYHO, OOpabaThiBas HEPTENPOAYKTHI CIiepBa
KOHIICHTPUPOBAHHOM KHCIIOTOM, a 3aTeM IIEIOYbI0.

HanugaroT B 60Jb1IYI0 JETUTENbHYIO BOPOHKY 15—20 M1 HEOUHILEHHOTO
KepOCUHA U MPUOABIISAIOT 2-3 MJT KOHIICHTPUPOBAHHOMN CEPHOM KUCTOTHI. BOpOHKY
3aKpBIBAIOT MPOOKOW M CMECh BCTPAXUBAIOT okoyio 10 muH. [Ipu 3TOM BOpPOHKY
Jiep>KaT MPOOKOM BHU3 U BpEeMsI OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BHIITYCTUTh
BBEpX MAaphl JICTy4YnX BemiecTB. [lociie 3Toro cMecu JaroT pacciaoUThCs, HA YTO



Takke norpedyercs MuHyT 10 mnm staxke 0oJbIle, U MEJICHHO CIYCKAIOT HUKHUN
CJIOM KHMCJIOTO TYJPOHA.

OcraBiuiics B BOPOHKE KEPOCHUH IMPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM
BOJI0M B TeueHue 1—2 MuH. BOHBIN CII0M CITyCKAlOT, a KEPOCHH MPOMBIBAIOT 5—
10-mpouieHTHRIM pacTBOpoM Menoun. [locrme ciMBaHHUS WIENIOYHOTO  CIIOS
OTMBIBAIOT OT KEPOCHHA BOJION OCTATKH Ienouun (mpoda ¢peHondrarennom).

YOexnaoTcss B TOM, 4YTO OUMILNECHHBIM KEPOCHH OKa3bIBaeTcs Oosee
PO3paYHBIM, JTyUIlle TOPUT U UMEET PYrou 3amax.

Ha nuctku ¢dunbrTpoBanbHOW Oymaru MmoMenialoT Karid HCXOJHOTO U
OUHMIIEHHOTO KepocuHa. OUHUIEHHBII KEPOCHH HCHapsAeTcs IOJHOCTHIO,
HEOYUIIEHHBIN OCTaBJISIET MOCIE ce0sl MATHO MPUMECEH.

Tema 9. Xumus cTupaer, YUCTUT U yOUpaeT

Mpsurta. Cocras, CTpOEHHUE, TIOJIyYECHHE.

CuHTETHUYECKHE MOIOIIME CPEICTBA U IOBEPXHOCTHO - AKTHBHBIC
BELIECTBA.

OcHoBHble KOMITIOHEHTBI CMC: NMOBEpXHOCTHO-aKTUBHBIE BEIIECTBA
(ITAB); BcmomMorartenbHBIE BEIIECTBA: IIEJIOYHBIE COJM - KapOoHaT M
CWJIMKAT HaTpHs, HEUTpalibHble coiid - cylbar u ¢ocdar HaTpus;
KapOOKCUMETUIILEIIIIOIN03A, MOJIMBUHUIITUPPOIIUJIOH, XUMHUYECKUE
orOenuBarenu  (MEpCoyiM); XMMHYECKHE oTOenuBaTenu  (MEPEKUCh
BOIOpOJ1a); puznueckue (onTuueckue) oToenuBaTeu - GIyopeciupyonme
COCIUMHEHMs; aJCOpPOLMOHHBbIE KpacuTenu (yJbTpaMapuH, WHJIUTO,
CUHTETUYECKHUE OpraHUYEeCKWe MUTMEHTHI); OMOM00aBKU - (PEpPMEHTHI
(IMmasbl, IPOTEA3bl U JIp.); OTAYLIKH; aHTUCTATUKHU.

CpenctBa OBITOBOW XMMHUH - XMMHUYECKHE CPEICTBA MO YXOIy 3a
COOCTBEHHOCTBIO: OEXKI0H, MOMenIeHUsIMU, aBToMoOmsiMu. K cpencrBam
OBITOBOM XMMUHU OTHOCST JI€3UH(DUIMPYIOIINE CPEJICTBA, PENEIJICHTHI U TIp.
cpenctBa. Cpenctsa ObITOBOM XUMUU, IPUMEHSIEMBbIE 1J151 BHIBEJCHUS TISITEH.

llpaxmuxa

1. Onpenenenue PH - cpenbl B MbLIaxX U MIAMITYHSIX.

2. [IpuroToBseHnEe Mbljla U3 CBEUKHU U CTUPAIHHOM COJIBI.

3. BeiBenenue mateH ¢ Tkanu. Mputa. CocTaB, CTpOCHHE, MOJTyUYCHUE.

4. CpaBHEHHUE CBOICTB MbLJIa CO CBOMCTBAMH CTHUPATLHBIX MTOPOIIKOB.

Tema 10. XuMusi 1 KocMeTHYeCKHe CpeCTBA
Kocmernueckue wmoromue cpeacrBa. Kpemsbl. IleHomoromme cpencrsa.
OnonackuBatenu U KoHauImoHepkl. I'enu. CoctaB U CBONCTBA Kak COBPEMEHHBIX,
TaK U CTApUHHBIX CPEJCTB T'MTMEHbI; TPAMOTHBIN BBIOOP CPEICTB TUTHUEHBI;
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MOJIE3HbIE COBETHI MO YXOJy 3a KOXKeH, BOJOocCaMM M MOJocThio pra. CocTaB H
CBOMCTBAa HEKOTOPBIX MpErnapaToB TMITMEHUYECKOU, JIeueOHONH M JEeKOpaTHBHOM
KOCMETHKH, FPAMOTHOE MX UCIOJIb30BaHUE. XUMUYECKHE MPOLIECCHI, JIekKAIIUE B
OCHOBE yX0/1a 332 BOJIOCAMH, UX 3aBUBKH, YKJIAJIKU, OKPACKH; IIPABWIbHBINA yXOJ 32
BOJIOCAMHM, TPAMOTHOE UCIIOJIb30BAHUE MTPENAPATOB JAJII OKPACKHU U YKIIAJIKH BOJIOC,
OpUEHTHUPOBAHUE B UX MHOIOOOPA3UU.

J1e3010paHThl ¥ 030HOBBIN ILHT IUIAHETHI.

JlymucTteie BemecTa B mapproMepun, KOCMETHKH, MOIOIIIUX CPEICTBAX.

Odupnsie macna. Cocras.

Crnoxuble a¢upsl. CocTaB, CTpOCHUE, TIOJTYICHHE.

llpakmuxka

1. 3y4yenue cocraBa J€KOPATUBHON KOCMETHKHU MO 3TUKETKAM.

2. Onpenenenue PH - cpeasl B MblIax U MIAMITyHSIX.

3. M3Bneyenue aupHBIX Macea U3 pacTUTENbHOro maTepuana. [lepeunas
M$ITa, €JI0BOE MacJo.

4. TlomydyeHue CIOXHBIX O()UPOB U3 OPraHUYECKUX COCAUHECHHM.
OrtunMmeraHar (3anax poma). M3o0yTuwiatanar (GpyKTOBBIi 3amax).

Tema 11. Xumus — xo351iika JoMalIHel anTedKn

JlekapcTBEHHBIE ITpENApaThl, UX BUABI M Ha3HaueHHe. Kaxioe 1ekapcTBo
— XUMHUYECKUN PEAKTUB.

Mmuororpanssid  Won. Ilouemy WHWox Hamo Jepxarb B IUIOTHO
3aKYIOPEHHOM CKIISIHKE. «3el€HKa» WM PacTBOp OpHJUIMAHTOBOTO 3€JIEHOTO.
HeoObruHbIe CBOMCTBA OOBIYHOM 3ETEHKU.

AKTUBHUPOBAHHBIN YIOJIb.

JlexapctBa o1 nmpocTyabl. Butamuubel CaMO€eIbHBIE JIEKAPCTBA.

AcCMpYH WM aneTWICAIWLWIOBAS KHUCIOTa M €ro cBoucTBa. YTO
MOJIE3HEE: aCIIUPUH WU yricapuH, HypodeH wim udynpoden?

Ilepexnucy Bomopona u ruaponepur. CBONCTBA NEPEKUCH BOJIOPOAA.

Ilepmanranar kanus, MapraHUOBOKHUCIBIM KaJlud, OH XKE& —
«MapraHioBka». HeoObruHbIe CBOICTBa MapraHioBku. Kakyioo omacHOCTH
MOJKET NPEACTABISATh MapPTaHIIOBKA.

Hyxna 51 B tomaniHeit anteuke OOpHasi KUCIOTA.

Crapsle nekapcTBa, Kak ¢ HIMU ITOCTYTIUTb.

Bomnpocs! k cemunapam:

1. Ilepmanranar kanus. Mctopust oTKpbITHs. DPU3MUECKHE CBOMCTBA.
OxkucnutenpHble cBoMcTBa. [IpaBuia XxpaHeHUs: IepMaHaraHara Kaiausl.
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2. IlpumeHeHue pacTBOpa MepMaHraHara Kajausi B ObITYy, B MEIUIIUHE.
Mepsbl nepBoil MOMOILIK MPU OTPABIEHUU KOHLIEHTPHUPOBAHHBIM PacCTBOPOM
NIEpMaHraHaTa Kajusl.

3. PactBop OpmimantoBoro 3enenoro. Ilepokcun Bogopona, ucropus
oTKphITHs. [leprunpons. Pusnyeckue, XuMudeckue cBorcTaa. [Ipumenenue B
MEIUIIMHE: KPOBOOCTAaHABIMBAIOIIEE U IC3UHPHUIIMPYIOIIEE CPEICTBO.

IIpaxmuxa.

1. [Tonyuenue nogodopma.

2. JleficTBUE KUCIIOT HA OpUJIJTMAHTOBBIN 3€ICHBIM.

3. lllenoyHoe paciienyieHue JIEBOMUIIETHHA.

4. KayecTBeHHasl peakiys Ha IEPOKCHJI BOJOPO/A.

5. Omnpezenenrie BUTAMUHOB B ITpenaparax NOJMBUTAMHHOB.

Tema 12. Xumus B MeTUIIHE

Ilepevie wacu xumuu 6 meduyune. llonstue o (dapmakosoruu,
UaTPOXUMMHH, XUMHUOTepanuu. llapanensCc — OCHOBONOJIOKHUK MEAULUHCKOU
xumun. Knaauit T'anen — dapmakonor. II. Dpaux — OCHOBOIOJIOXKHUK
xumuorepanuu. [Ipodeccun: xumuk, OHOXUMHUK, (apMaleBT, JaOOpaHT.
JlexapcTBeHHble  BeniecTBa. Kinaccuukanuu  JIEKapCTBEHHBIX  BEILECTB:
(dapmakonoruueckas, xumuueckass. CpIpb€ M1 MOJYYEHHS] HEOPTaHMYECKHX,
OPTraHUYECKUX JIEKAPCTBEHHBIX BeIECTB. DOpPMBI JIEKAPCTBEHHBIX MPENapaToOB:
Ta0JIETKH, JIpaxke, CBEUH, IMYJIbCUH, CYCIIEH3UH, HACTONKHU U Ap.

Ilpaxkmuxa
1. O3nakomiienue ¢ opMamu JIEKAPCTBEHHBIX MPEMApPaTOB.
2. 3HaKOMCTBO C 00pa3IaMu JIE€KapCTBEHHBIX CPEICTB U OMBITHI C HUMHU.
3. DKCKypcHs B MEITYHKT.

Campbie npocmule u3 1exapcme

Ilepmanranar kamusa. HWcropus otkpeiTusas. @Dusznueckue CBOMCTBA.
OxucnurensHbIe cBOWCTBA. [[puMeHeHne pacTBOPOB MepMaHraHaTa Kajaus B ObITY,
B MmeauuuHe. [IpaBuna xpaHeHus. Mepbsl mepBOod NOMOIIM IIPU OTPABJIECHUU
KOHILICHTPUPOBAHHBIM PACTBOPOM IepMaHraHata kamusa. [lepokcua Bomopona,
ucropust  otkpbituda. Ileprugposs.  dusnyeckue, XUMHYECKUE CBOWCTBA.
[IpumeHnenne B MeAMIIMHE: KPOBOOCTAaHAaBIIMBaroulee M Ae3WH(UIMpYOLIee
cpenctBo. Moa: uCTOpUSt OTKpBITHS, CTpOE€HHE, (U3MYECKHE U XUMHYECKUE
CBOWCTBA, IPUMEHECHUE.

bopnas kwucrmora, OOpHBIH CHOUPT, AHTUCENTHUYECKAS AKTHBHOCTD.
DOU3NO0JIOTHYECKHI PACTBOP.

JIanuc. Hamarsipusiii ciupT. ['ekcaruapar xnopuaa kansius. ['enraruapar
cynbdara UHKA.
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AKTUBHUPOBAHHBIN YTrOJIb.

Ilpakmuxka

1. TlpuroroBieHue pacTtBopa XJOpuAa KaJbLHs C 33JaHHOM MacCcOBOM
TOJIEH.

2. «XKunmkmit xameneon». Pasmokenme mepokcuaa Bomopoma. HpO, —
OKHUCJIUTENb, BOCCTAaHOBUTEIb. PacTBopeHHEe woAa B BOJE, B CIHUPTE.
Pacnio3naBanue wuoauaoB. OOecrBeynBaHHWE pacTBOpa IEpMaHraHaTa Kajus
AKTUBUPOBAHHBIM YIJIEM.

HAoosumuwie eemecmea

SAnel. Knaccudukanus sSI0BUTHIX BELIECTB. YTapHbIA Ta3: MNpU3HAKU
orpasinieHus. Oka3anue rnepoil nomou. Pryte. TokcnuHOCTh mapoB pryTH. Conu
pPTYTHU: KOJIOMENb, CyJieMa, NpUMEHEHHWE B MeaunuHe. Mpiubsik. CBHHEI.
CoenuHennst xpoma. TOKCMYHOCTh OpraHUYECKUX pacTBoputeneit. [Ipasuia
XpaHEeHHs s/10B B ObITYy. Mepbl NepBOil MOMOIIM MPU OTPABIECHUU. XUMHUA U
MEJULINHA.

buozennvie 3nemenmul u ux coeOuHenu

OO6muruit 0630p OMOJOTUYECKOU POJIH AJIEMEHTOB-OPTraHOT€HOB YTIIEPOI.
Bonopona. Kucnopoa. Azot. Cepa. @ocdop.

buonornueckast pojab HEKOTOPBIX HEMETAIIOB, HE OTHOCAILIUXCA K
opranorenam ®rop. Xiop. bpom. Hox. Kpemunii. Cenen.

bronornyecky BaxHbIE HEOPTAHUYECKUE COEUHEHUST HEMETAIIOB.

Kucnopon. O3on. Bona. Munepanbnubie Boabl. [lepokcun Bomopona.
depMeHTaTUBHBIE CpelICTBAa 3amuTel opranuzMa. CepoBogopoa. AMMUAK.
[uxn moueBMHOOOpa3oBaHusi. MOHOOKCH]I a30Ta.

Hurtpartel, Hutputel. VYrimekucneii r1a3. MoOHOOKCHI yriiepoza.
Bydepnnie cucrembl opranusma. l'miapoxapOoHaTHas OydepHas cucrema.
®docdarnas OydepHas cuctema. Mexanusm OydepHOro JAEHCTBUS CUCTEMBI.
B3aumocBs3b KpyroBopoToB OMOT€HHBIX 3JIEMEHTOB.

buoneopeanuueckan xumusa u meouyuna

Heoprannueckyo OMOXUMHIO MOKHO pacCMaTpUBaTh KaK MPUIIOKEHHE
OPUHIIMIIOB KOOPAMHAIMOHHOW XMMHUHU METANIOB K OMOJIOTMYECKUM MPOOIEMaM.
Metaibl B OpraHu3Me 4ea0BeKa

buonoruyeckas poJib «METAIIIOB KU3HU

OO6muit 0630p posm S-metauioB. Harpwmii. Kanuii. Marauii. Kansmmii.
JlaHHBIE METaJUIbl PACCMATPUBAIOTCS COTJIACHO TUIaHA!

Conepxanue B 3eMHOM Kope. BaxkHeillme npupoHbIe COCTUHEHUS.
Conepxanve u GOpMbI CYIIECTBOBaHUS B JKMBBIX OpraHu3Max. buosorudeckas
pOJIb.

3. IlpumeHeHHe MeTaia U €ro COSIMHEHUI B METUIIUHE.
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4. TOKCUYHOCTb METAJIJIa U €r0 COSUHEHHUI. )

OOmuii 0030p poau d-metamioB. XKeneso. Mapranen. Kobanst. Meb.
[unk. MonubaeH. JlanHble METaJUTBI pACCMATPUBAIOTCA COTJIACHO IJIAHA:

1 Coneprxanue B 36MHOI KOpe.

2. BaxHeiiye npupoHble COSTUHEHHUS.

3. Coneprkannie 1 GOPMBI CYIIIECTBOBAHUS B KUBBIX OPTaHU3MaX.
buonoruueckas poiib.

4. IlpuMeHeHne MeTalljla U €ro COeAMHEHUI B MEIUIIMHE.

@U3HOJIOTUYECKAs] W MATOJIOTUYECKAsi POJIb HEKOTOPBIX 3JIEMEHTOB B
opranusMme. S-OneMeHTbl. d-DjemeHThl. KoMmruiekcHble (KOOPIUHAIIMOHHBIC)
COCIMHEHUSI PA3JIMYHBIX DJJIEMEHTOB B OpraHuU3Me. OIJIEMEHTHI, OO0Je3HH,
JIeKapCcTBa. bHOJIOTMYECKN aKTUBHBIE MOJIEKYJIBI.

Bonma. AmuHokucIOTHI. AckopOuHOBas kuciota. OpTomolieKyspHas
MEJUIMHA. DHOJIOTHYECKM AaKTHUBHBIE OJUIOMEphl buosornueckas poJib
HEKOTOPBIX METAJUIOB, HE OTHOCAILIMXCA K «METaulaM J>KU3HW». AJIOMHUHUU.
Cepe0bpo. bapuii. Pryts. CBuHeEI.

IIpaxmuxa.

TeMatnueckas BAKTOpUHA «XUMHS U MEOULIUHAY.

QDu3suuecKkas Xumua u MeOuyuHa

®dusnosior — 370 GU3UKOXUMHUK, UMEIOIIHNI JIeJI0 C SBJICHUSIMU KUBOTO
oprannsMa. U.M. CeuenoB JKuBble OpraHuM3Mbl MOTYT CYIIECTBOBATH JIMIIb
Onaromapsi MX 3aMedaTrelIbHOM CHOCOOHOCTH KHHETHYECKH KOHTPOIMPOBATH
XUMUYECKUE PEAKIMU U TEM CaMbIM MOJIABJISITh CTPEMIICHHE K JIOCTUIKEHUIO
TepMoanHaMH4ecKuX paBHoBecui. U.B. bepe3nn Xumuueckas TepMoMHAMHUKA
U KUBbIE€ OpraHn3Mbl TepMoAMHAMUKA U OPTaHU3MBI.

XvuMuueckass U OMOXUMHUYECKas KUHETHKAa M Karanu3. DepMeHThl —
OMOJIOTUYECKHE KAaTalIM3aTOPhl. 3HAYEHUE PACTBOPOB JIJIsl OMOJIOTUU U MEULIMHBI.

Kucnorno-menounoe paBHoBecue u Oy(depHbie CUCTEMbI OPTaHU3MA.

AMUHOKHCIIOTHBIE  OydepHble cucTembl. benkoBbie OydepHbie
cucteMbl. M3MeHeHHEe KHUCIOTHO-IIETIOYHOTO PABHOBECHUS TMPU PA3THUHBIX
3200JICBaHUSX.

Meounyunckue mamepuanvt

Heoprannueckne MeAWIIMHCKHAE MaTepuaiabl. MeTasl.  YTJIepOaHbIC
MaTepuaibl. MeXaHW3Mbl B3aUMOJACHCTBUS MEIUIIMHCKHX MaTEpPHAIOB C
OMOJIOTHYECKUMH CHCTeMaMH. B3anMojeicTBYs: MaTepuan — KpOBb, MaTeprail —
TKaHb, MaTepUal — KJIETKa, MaTepual — OMOMOINMEDHI.

HckyccTBeHHBIE OpraHbl. Amnmaparbhl «HUCKYCCTBEHHOE CEpIIlie-JIeTKoey,
«HCKYCCTBEHHAsl TMO4YKa». VICKyCCTBEHHOE CcepJIle 4YeloBeKa C aBTOHOMHBIM
MUCTOYHUKOM MUTAHUSI.
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Bormpocsl k ceMuHapam:

1. Wox: wMCTOpHS OTKPBITHS, CTPOGHHE, (U3MUECKHE M XHMHUECKHE
CBOMCTBA, IPUMCHCHHE.

2. bopHas kucnota, OOpHBII CIIUPT, AHTUCENTUYECKAsE AaKTUBHOCTb.

3. @uznonornyeckuit pacteop. Jlisanuc. HamaTteipHbiii CUPT.

4. ®OypauwimH. AKTUBUPOBAaHHBIN yrojb. ['opunuHuky, miacteipy. Mx
PUMEHEHHE, CBOMCTBA, CIOCOOBI XpaHEHHUS.

5. AcniupuH. [Ipumenenue, papMaKkoIOrH4ecKoe AEUCTBUE HA OPTaHU3M.

6. AHTHOMOTHKH, Ki1accubukaiys. JlucoakTpuos.

/. ApomaTHuecKHE Maciia U UX JEUCTBHE Ha OpraHu3M. ApomaTeparus.

8. AcniupuH, pU3NYECKUE CBONCTBA, UCTOPHUS TOTYyUCHUSI.

9. AHTHOMOTHKY, UCTOPHUS OTKPBITHSL.

10. Knaccudukanus sjOBUTHIX BEIIECTB.

11. VYrapHuslii ra3: npuzHaku oTpasieHus. OkazaHUE EPBOM MOMOLIH.

12. Prytb. ToxcuuHocTh mapoB pTyTu. Conu pTYTH: KaJOMENb, CyJleMa,
npuMeHeHue B MeauHe. Mpibsak. CBuHen. CoeqMHEHUs Xpoma.

IIpaxmuxa

1. UccnenoBanue geKapCTBEHHBIX TPENapaToB.

2. JlenoBast urpa «Cnacure 0ospHOro». JlenoBas urpa CONpoBOXKAAETCS
MIPOBEICHUEM KAaue€CTBEHHOTO aHajiu3a pacTBOpa KOHKPETHOIO BELIECTBA
XUMHUECKUMU MeTonamu. (BemectBa: THocynbdar HaTpusi, HOBOKauH, JIAKTaT
Kanblus, D-Tioko3a, MeIHBIN KYTIOpoc, OpoMu Kamusi, Cyabdar Maruus).

3. UccnenoBanure TOKCHYHOCTH OBITOBBIX BeleCTB. OCTOPOKHO, MUILIEBbIE
nobasku! Mx neiicTBUe Ha OpraHU3M.

4, Pemenne 3amau no oOmEeH XHUMHH C MEIUKO-OHMOJIOTMYECKOMN
HaIPaBJIEHHOCTHIO.

5. KoHKypc (KOJIMYECTBEHHBIN) uucia peleHHbIX 3anad. CocTaBieHHe
COOpPHUKOB 33/1a4 yJamuxcs mno teme (¢ permieHusiMu). CocraBieHrne TBOPUECKUX
pacyeTHBIX 3a7a4 10 PA3JIMYHBIM TEMaM.

Tema 13. BolnoJiHeHHE TPOEKTOB
Teopus. [TonsTue mpoekra. TUIIBI TPOEKTOB, OCHOBHBIE JTaIlbl BHINIOJIHEHUS
npoekta. Kpurepun olieHMBaHUS BBINOJHEHUSI M 3aIIUTHI MPOEKTOB. Co3/1aHue
IIPOEKTA OCYIIECTBIIIETCA MO CIEAYIOLIMM dTallaM:

Omnpenenenre TpoOIEMbL;
AKTyanu3anus Tem;
Br160op 00bekTa u3ydeHus;
ITocTanoBKa LM U 3344,
[TonGop marepuana;
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Br160p MeTO/10B HCCIIeIOBaHMS,

[IpoBeneHune SKCIIEPUMEHTAITLHOM PaOOTHI;
Odopmiienne paboThI;

3aiuTa NpoeKTa, NpeaCTaBICHUE PE3yIbTaTOB.

IIpaxmuxa
BrinosHeHne NMPOEKTOB C MCHOJIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHM.
3amura IpoeKTOB.

3. q)OprI KOHTPOJIA U aTTECTAlluN Oﬁy‘lalOI[II/IXCH

JUIg OTCIIeKUBAaHUS PE3YJIbTaTUBHOCTH 0O0pPa30BaTEIBHOIO IIpoliecca II0
nporpaMme «XUMHUS B JKU3HH YEJIOBEKa» HCIIOIB3YIOTCA CIEIYIOLUIUE BHJIBI
KOHTPOJIS:

- IPEJIBAPUTENbHBIA KOHTPOJIb (ITPOBEpKA 3HAHUMN yUallIUXCsl HA HAYaJIbHOM JTare
ocBoeHus [IporpamMmbl) — BXOJHOE TECTUPOBAHUE;

- TEKYIIMI KOHTPOJIb (B TEUEHHUE BCETO CPOKA pealIn3alii MPOrpaMMBbl);

- UTOTOBBIM KOHTPOJIb (3aKIIIOUHUTENIbHAS MPOBEPKA 3HAHUW, YMEHUI, HABBIKOB IO
uToram peanuzauuu [Iporpammer).

®DopMbI aTTECTALMH
- CaMOCTOsITeNIbHAs paboTa;
- TECTUPOBAHUE;
- TBOPYECKHUE OTUETHI,
- y9acTHE B TBOPUYCCKUX KOHKYPCaX U MPEIMETHON OJIMMITHA]IC TIO XUMUU;
- PE3CHTAIMS 1 3allIUTa MTPOCKTA.

Texkylmuii KOHTPOJIb:

dopmamu KOHTPOJIS yCBOEHUsI yueOHoro Mmatepuana [IporpamMmel SBIIsIIOTCS
OTUETHI MO TMPAKTHUYECKUM pabdoTaMm, TBOPUECKHE pabOTHI, BBICTYIUICHHS Ha
CeMUHapax, CO3/laHue MPE3CHTANU 10 TeMe U T. J. OOydJaroniuecs: BHIMOIHIIOT
3a/laHusl B MHJAUBHUAYaJIbHOM TEMII€, COTpYJHUYAs C TNegaroroM. BeinmonHeHue
MIPOEKTOB CO3/AET CUTYAIMI0, MO3BOJISIONIYIO pPEAU30BaTh TBOPUYECKUE CHUJIBI,
obecrneynTh BBIPAOOTKY JMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTUJISL JIeATENIbHOCTH. BiitoueHrne oOydaromuxcs B pPeajbHYI0 TBOPYECKYHO
NEeATEeIbHOCTD, MPUBJICKAIOITYI0 HOBU3HOU U HEOOBIYHOCTHIO SIBJSICTCS] CTUMYJIOM
pa3BUTHs  TIO3HaBaTeabHOrO  MHTepeca.  OJHOBPEMEHHO  Pa3BUBAIOTCS
CIIOCOOHOCTH BBISIBIISITH MPOOJIEMBI U pa3peniaTh BOSHUKAIOIINE MPOTHBOPEUHS.
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I[Io oxoHuaHuu K&)K,Z[Oﬁ TEMbI IIPOBOJUTCA HUTOIOBOC 3aHATHUC B BHUIC
TEMATHUYCCKOI0 TCCTUPOBAHUS.

Hrorosas arrecranms npeaycMaTpUBAET BHIIIOJHEHUE UHIUBUIYaIbHOTO
IIPOEKTA.

4. Opranu3anMOHHO-NIeAArOrMYeCKue yCJI0BUs
peanusauuu IIporpammsi.

4.1. YueOHO-MeTOAN4YecKoe obecneueHue Ilporpammbi

Metoauka o0y4yeHus o nporpamme «XUMHs B )KU3HHU YEJIOBEKA» COCTOUT
U3 COYETAHUS JIEKIIMOHHOTO U3JI0KEHUS TEOPETUUECKOTO MaTepHralla C HarjIsAHbIM
[OKa30M WIIIOCTPUPYIOIIET0 MaTepuana U MPUEMOB PELICHUS MPaKTHYECKUX
3amay.  OOywarommecs — 3aKpeIUBIIOT — IIOJIyYEHHbIE ~ 3HAHHA  IIyTEM
CaMOCTOSTENIbHOTO  BBIIIOJIHEHHMSI ~ IpakTUYecKux pador. s  pa3BuTus
TBOPUYECKOT0 XUMHYECKOTO MBILIJIECHUS U HABBIKOB aHAJTUTUYECKOU IE€ITEIbHOCTH
neaaror MPOBOAUT CEMHUHAPBI, 3aHATUSA [0 IIPE3EHTAlUHd TBOPYECKUX U
IPAaKTHYECKUX pabOT, MO3rOBBIE LITYPMbI, HHTEJUIEKTYaIbHbIE UTPBI.

4.2. MaTtepuajibHO-TeXHUYecKkoe odecniedenne [IporpamMmmel

OpraHu3alluoHHbIE YCJIOBHUS, MO3BOJSIONIME PEANU30BaTh COJIEPIKAHUE
JOTIOJTHUTENBHOW 00pa30BaTeIbHOM MPOrpaMmbl «XUMHUSA B JKU3HU UYEIOBEKA»
MPEANOIaratoT HaIu4yue:

- MOMENIEHUS, YKOMIUIEKTOBAHHOTO CTaHJIAPTHBIM Y4YEOHBIM O0OPY/IOBaHHWEM U
MeOenplo (I0CKa, MapThl, CTYJbs, ITKa(bl, 3ICKTPOOOECIICYCHUE, BBITSKHOMN
mKad, paKkoBUHA C XOJIOIHON BOIOIIPOBOIHOM BOJIOMN).

- HEOOXOAUMBIX JIJIs1 SKCTIEPUMEHTOB 000PYI0BaHUS U PEAKTUBOB.

- MYJIbTUMEIUHHOrO 000pyAoBaHUs (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (IIdi-
KapThl, IKpaH, CPEACTBA TEICKOMMYHHUKAIIMU (JIOKAJIbHBIC IKOJBbHBIEC CETH, BBIXO/T
B UHTEPHET).

Hunaktudeckoe  oOecrnieyeHWe  Tpeanojaraer  Hajludue  TEKCTOB
Pa3HOYPOBHEBBIX 3aJaHUM, TEMATUYECKUX TECTOB MO KAXKIOMY pa3lielly TEMBbI,
WHCTPYKIIUN N7 BBITIOJHEHUS TPAKTUYSCKUX padoT, TaOIWIBI XUMHUYECKHUX
sanementoB JI.MI. MenneneeBa, TaOIUIBI pacTBOPUMOCTH OCHOBAaHMM, KHCIOT,
COJIEH.

4.3. Kaaposoe ooecnieuenne [Iporpammsl.

[Temaror, peanusyromuii [IporpammMy A0JKEH MMETh BBICIIEE WM CPEAHEE
npodeccuoHaabHOE 00pa30BaHUE B COOTBETCTBYIOIIEM HAIIPABICHUH U JIAOOPAHT,
o0ecrieunBarONINi €€ MPAKTUYECKYIO YaCTh.
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