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IHosicHuTEALHAA 3aNMUCKA

JlonoaHUTENbHAS oOmeoOpa3zoBareabHas oOuiepa3BUBaOILas nporpamma

GCTGCTBCHHOHay‘lHOfI HaImpaBJICHHOCTHU «XUMHUS B JKH3HHM 4YEJIOBEKa» COCTaBJICHA B

COOTBCTCTBUM CICAYIOMINX HOPMATHUBHBIX JOKYMCHTOB!

®denepanbhblii 3aKk0H PO «O06 obpazoBanuu B Poccuiickoit denepanum» ot 29 nexadps

2012 r. Ne 273-@03 (¢ nocieayromuMi U3MEHEHHUSIMU )

e Crparerus pazsutus Bocriutanus B Poccuiickoit @enepannu 1o 2025 roga
(yrBepxaena pacnopsokenueM IlpaBurensctea PO ot 29 mas 2015 r.Ne 996-p.

e Vka3 [Ipesunenta Poccuiickoit @eneparuu ot 21 utonsa 2020 roga Ne 474 «O
HallMOHAJIBHBIX LEeNsAX pa3sButust Poccuiickoit @eneparun Ha nepuod A0 2030 rogay.

L4 HacnopT q)e):[epaﬂbHoro IMPOCKTAa «Ycnex Kaxaoro pe6eHKa» (YTBep}KﬂeH ITPOTOKOJIOM

3aceJjaHus MPOCKTHOTO KOMUTETA [0 HAIMOHAIBHOMY TIpoekTy «O0pa3oBanue» ot 07
nekadbps 2018 r. Ne 3 (c uBMEHEHUAMH).
o «OO0 yrBepxknenuu lleneBoit Moien pa3BUTHS PETHOHAIBHBIX CUCTEM

JOTIOTHUTENbHOTO 00pazoBanus aerein». [lpukas Munucrepctsa npocsemienust PO ot 3

HOs10ps12019 1. Ne 467.
o «OO6 ytBepxkaeHuu canutapubix npasui CII 2.4.3648-20 «CanurtapHo-

SIMMUICMHUOJIOTHYCCKUC TpC6OBaHI/IH K opranu3anusam BOCIIMTAHUA U O6Y‘I€HI/ISI, OTJbIXa U

037I0POBJICHHUSI IeTeH U MOJIOACKH» (TTOCTaHOBJIEHUE | TaBHOTO roCcyAapCTBEHHOTO
canutapHoro Bpaua P® ot 28 centsaopst 2020 r.Ne 28).

o [lopsnok opraHnu3ai 1 OCyIIECTBICHUS] 00pa30BaTEILHOM IEATETLHOCTH 110
JIOTIOTHUTENbHBIM 00111e00pa3oBarenbHbIM porpammam «llopsiiok opranuzanuu u
OCYIIECTBJICHHS 00pa30BaTEIbHOM IEATETLHOCTH MO JOTOTHUTEIbHBIM
o011eo0pazoBaTeIbHBIM MPOTPaMMay, YTBEPKIAEH MpukazoM MuHUCTEpCTBA
npocsemeHus: Poccuiickoit ®enepanuu Ne 629
ot 27 nrons 2022 r.

AKTYaJIbHOCTb M 0COO€HHOCTH NMPOTrPaMMbI

UenoBeK HUCHONB3YET THICSYM PA3IMYHBIX XMUMHUYECKHX BEIIECTB, 0€3 KOTOPBIX
HEMBICIIMMA TOBCEIHEBHAsI XW3Hb. BMecTe ¢ TeéM MHOrM€ M3 3THX BEUIECTB HE
0e30macHbI ¥ MPU HEYMEIOM OOpalleHre BMECTO TMOJIb3bI IPUHOCAT BPEIl, KaK MPUPO/IE,
TaK W 4YenoBeKy. Bce Oonbllie HakarmBaeTCs JaHHBIX O B3aUMOCBSI3H  MEXKIY
COAEPKAHUEM B OPraHU3ME XMMHUYECKUX COCIUHEHHM, B TOM YUCJIE HOHOB METAJUIOB, U
BO3HUKHOBEHUEM, PAa3BUTHUEM TaKuX OOJIE3HEH, KaK PaKOBbIE M CEPJIEUYHO-COCYAUCTHIC
3aboneBanus. B cBsi3u ¢ 3TUM 0c000€ BHUMAHUE YACISIETCS POJIM PA3IMUHBIX JJIEMEHTOB
B OMOXMMHUYECKHUX IMpolieccax B 3J0POBOM U O0JIBHOM opraHuzme. PaccmoTpenue ponu
B OpPraHU3ME€ PA3JUYHBIX 3JEMEHTOB M UX COEAUHEHUN C OCTATKAMU OPraHUYECKHUX
MOJIEKYJ UMEET OOJbIIOe 3HAUCHHE HE TOJBKO ISl JICYEHHUsI, HO U ISl TPOPUIAKTUKH
pa3nuuHbIX 3a0oseBaHuil. [lanpHeliliee pa3BUTHE MEIUIIMHBI CBA3aHO UMEHHO C ATUMHU
HarnpaBlieHUsIMU. BrnajieHue 3HaHUSIMM O XMMHYECKHUX BELIECTBAX MOTYT OOECHEYUTh



IPaMOTHOE OTHOIIEHHE K MPUPOAE M K COOCTBEHHOMY 3J0pOBbIO 0€3 HaHECeHHs
yiep6a. [loaToMy 3HaHHWE BO3MOXHBIX MOCIEACTBUI BO3JEUCTBUS Pa3IMUYHOTO poja
XUMHUYECKUX COCIMHEHUN Ha OPraHU3M Y€JIOBEKA CTAHOBUTCA HEOOXOJAUMBIM HE TOJIBKO
JUTSL Bpadel, HO M JIJISI KaXJ0r0 YeJIOBEKa.

3HaHI/IH, MoJIy4acMbIC B HIKOJIC IO XHMMHH, BO3SMOKXHO H H€O6XOI[I/IMO rpaMmOTHO
IIPUMCHATHL U B HOBCCI[HCBHOﬁ )ku3HU. Ilo3HaBas OCHOBOITOJIArarOmMuc 3aKOHbI XHUMUH,
O6yanOH_II/ICC$I 3HAKOMSTCS C COCTaBOM M CBOMCTBaMH pasiiM4HbIX XHMHYCCKUX
BCIICCTB, KaK €CTCCTBCHHBIM 06pa30M MNPHUCYTCTBYIONIHMEC B YCJIOBCUCCKOM OpPIraHU3MC,
TaK U IIPpHX HE3aBUCHMMOM BHCIIHEM BO3I[€I‘/’ICTBI/II/I. IIIxonbHUKHN Y3HAI0T, KaK UMCHHO 3TH
BCHICCTBA BJIUAIOT HA MPOLICCCHI KHU3HCACATCIBbHOCTH OpPraHM3Ma WM HaA CaMy JKH3Hb
YCJIOBCKAa - YTO IIOJC3HO M B KaAKHUX KOJIMYCCTBAX, a 4YTO MOXKCT OKa3bIBaThb
OTPHULATCIIBHOC BIIMAHUC.

HononHutenbHas oOpa3oBaTenbHas oOlIepa3BUBalOIIas  IIporpaMmma

«XuMus B KHU3HU denoBeka» (nanee — Ilporpamma) 3HaKOMHUT OOy4aroUIMxcs C
KOMIUIEKCHBIMU TpoOJieMaMH U 3ajadyaMu, TpeOyHOINIMMHU CHUHTE3a 3HaHWM MO psIy
npenMeToB (pu3nka, OMOIOTHs, SKOJIOTUs, Teorpadus, UCTOPHs).

DKOJIOTMYECKHUM acCIeKT: aHAJIN3 U3MEHEHUW B OKPYIKAIOIIEH cpefie U OpraHu3anus
CBOETO BJIMSHUSA HAa CHUTyaluio, (popmMupoBaHHe OEpEKHOTO OTHOIICHUS K MPUPOJIE.



Ou3nyeckuid acmekT: Hu3ydeHUue (PU3MYECKUX CBOWCTB BELIECTB, (PU3UYECKUE
METO/bI aHAJIN3a BEILECTBA.

I/ICTOpI/I‘IeCKI/Iﬁ ACIICKT: HMCTOPHUYCCKHUEC CBCIACHHA O BJIIMAHUN XUMHUN Ha XHU3Hb
YCJIOBCKA.

buonoruyeckuii acmekT: H3yYE€HHE XHMHUYECKOrO0 COcTaBa OOBEKTOB KHBOM
IIPUPOLBI.

Nudopmatuka — nouck uHpopmauuu B MHTepHere, co3manue u odopmiieHue
npe3eHTanui, padoTa B TEKCTOBBIX U TAOJIMYHBIX pEJaKTOpax.

COIICp)KaHI/IC HpOI‘paMMBI 3HAKOMMUT O6y‘IaIOIJ_[I/IXC${ C XapaKTepHCTHKOﬁ BCIICCTB,
OKpyXKarommx HaC B 6BITyZ BOJa, IOBApCHHAadA COJIb, C BCHICCTBAMU, M3 KOTOPLIX
CAClIaHbl IIOCyda, CIHWYKH, KapaHdallH, 6yMara, CTPOUTCIIbHBIC  MATCPUAJIEI,
aBTOMOOMJIbLHAS TCXHUKA, JICKAPCTBA U T. II.

Takue TeMblI Kak: «Bona», «HOBapeHHaSI COJIb», ((CHI/I‘IKI/I», «ByMara» JaroT
BO3MOXHOCTb AKTYyaJIM3dallUN JSKOJOTHUYCCKUX 3HAaHUU O6yanOIIII/IXC$I. HpaKTI/I‘ICCKI/IG
3aHATUA CHOCO6CTByIOT q)OpMI/IpOBaHI/IIO CIICHUAJIBHBIX YMGHI/Iﬁ N HaBBIKOB pa6OTBI C
BCIICCTBAMHU U O60py,ZIOBaHI/I€M.

[IpoexTHbie PabOTHI, TeMaTHKa KOTOPHIX MpuBoAHUTCS B [Iporpamme, mo3BOIAT
chopMHpOBaTh y OO0YYAIOIIUXCS YMEHHE CaMOCTOSITEIbHO MPUOOPETaTh U MPUMEHSTh
3HAHMSI, a TAK)KE PA3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.

AxrtyansHOCTh [IporpamMmsl 00ycioBieHa TeM, YTO B y4eOHOM IJIaHE 10 MPEIMETY
«XHUMHS» OTBEJACHO Bcero 2 yaca B Hejenro B 8 1 9 xnaccax u 1 yac B 10 m 11 xnaccax,
YTO JacT BO3MOXKHOCTH C(HOPMUPOBATH y OOYYAIOMIUXCS TOJBKO 0Oa30BbIC 3HAHMS I10
npeamery. B Toxe Bpemss Bo3pact 15-17 gjer sABnsercsl  BaXHBIM IS
npodheccCHOHaIBLHOTO CaMOOIIpeAeNIeHUs 00yJatomuxcs. Bo3aM0OXHO, 4TO MPOCHYBIIHICS
MHTEPEC K XUMHH MOXKET BJIUSATH Ha BRIOOP OymyIei mpodeccum.

[Iporpamma pekoMeHJ0OBaHA [JIsl HMCIOJIb30BAaHUS B CHCTEME JOMOJIHUTEIHHOTO
oOpa3zoBaHus  00II€00pa3oOBaTENbHBIX  OpraHu3anuii it GOpPMHUpPOBAHUS Y
00y4JarommXxcs MOTUBAIIMU K BRIOOPY MPOQECCHOHATEHOM IESITEIEHOCTH.

IHeparornuyeckas ueaecoodpasnocts IIporpamMmsbl

[legarormueckas 1enecoobpasHocth I[IporpamMmbpl 3akimrodaeTcs B TOM, 4YTO B
mporiecce OOy4eHHS CO3/Aar0TCS  YCIOBUA K (OPMUPOBAHHIO Yy OOYyYaromuxcs



LEJIOCTHON KapTUHBI MHpA, BOCHUTAHUIO JIIOJEH TBOPUYECKUX U KOHCTPYKTHUBHO
MBICJISIINX, TOTOBBIX K PEUICHUIO HECTAaHJAPTHBIX >KM3HEHHBIX 3aAad. Ha 3aHsaTusx mo
[Iporpamme ¢QopMupyroTcss yMmeHHs Oe30macHOro oOpalieHusi C  BeElleCTBamu,
UCIIOJIb3yEMbIMU B MOBCEAHEBHOM XW3HHU, 3aKJIAJbIBAIOTCS HOPMBI 370pOBOro olOpasa
KU3HUA. 3HAKOMCTBO OOYYarOIIMXCSl ¢ XUMHUYECKUMH BEIIECTBAMH, U3 KOTOPBIX COCTOUT
OKPYXAIOIUHA MHUpP, MO3BOJSET PACKPBITh BAKHEWIIME B3aUMOCBSI3M 4YEJIOBEKa U
Pa3IUYHbBIX BEIIECTB B CPE/ie €ro OOUTAHUS.

OtimuurenbHbie ocodeHHocTH [Iporpammel.

[Iporpamma umeeT NPUKIATHYIO HAMPABIECHHOCTh U CIYKHUT JIJISl YJIOBIETBOPEHUS
UHAUBUAYAJBHOTO MHTEpeca OOydYalolUXCid K M3YYCHHIO U MPUMEHEHUIO 3HAHUU TI0
XUMHHU B TOBcenHEeBHOM xu3Hu. B Ilporpamme crtaBuTcs 3amaua HEOOXOIUMOCTH
o0ecrneyuTh XMMUYECKYI0O TPAaMOTHOCTh B HANpaBJIC€HUM COXPAHEHUS 370pPOBBS, KakK
3aJI0ra yCIEIHOCTH YEJIOBEKa B JKU3HU; A€TCS IOHATUE O JIEKAPCTBEHHBIX BEUIECTBAX U
MEXaHM3Max HX JelcTBUs Ha opranusM uenoBeka. Copepxkanue [Iporpammer
OTIpEJIENISIETCS] ¢ YYETOM BO3PACTHBIX OCOOEHHOCTEH O0YyYaroIIMXCS U UX MHTEPECOB B
o0JacTH TMO3HAaHMUS MHUpa, K caMoMy ce0e, XKU3HM B LIEJIOM, a TaKXkKe C YYETOM
NICUXOJIOTO-TIEIarOTUYECKUX  3aKOHOMEpPHOCTEH  0o0yueHus U (HOPMHPOBAHUS
€CTECTBEHHOHAYYHBIX 3HAHUM W BUAOB I[IO3HaBAaTeNbHOM nesTenbHOCTH. Ocoboe
BHUMaHUE yzesercss (OpMUPOBAHUIO SKOJIOTMUECKUX 3HAHUN 00yJYaroLIuXCs.

[Ipu coctaBnenuun [Iporpammbl ObUTM U3Yy4YEHBI U MPOAHATU3UPOBAHBI aBTOPCKHE
IPOrPAMMBI:

[MleBanés O.M. Xumus u xxku3Hb. — Mocksa, 2017.
[MTamkosa O. B. Xumus Bokpyr Hac. — Benmukuit Hosropos, 2012.
Kysnenosa E. I'. Xumus Bokpyr Hac. — Cankrt-IletepOypr, 2013. IToTexa
C.H. Xumus Bokpyr Hac. — AMypck, 2016.
®enoposa C.A. FOnsIi1 uccnenoBatens. — HoBopikes, 2015.
Omunen A. M. XuMuueckre BellecTBa B MOBCEHEBHOM sku3HHA. — MockBa, 2015
Hean u 3apa4u [Iporpammel

Heab: GopmupoBanue y oOydaromuxcsi TIyOOKOTO M YCTOWYHMBOTO WHTEpeca K
MHUpPY BEUIECTB W XUMHUYECKUX MpEeBpallleHUud, NprHoOpeTeHne HEeOOXOIUMBIX
MMPAKTUYECKUX YMEHUN U HABBIKOB ITPOBE/ICHUS KCIIEPUMEHTOB.

3agaum:



Ooyuyarwmmue:

- pacmmpeHue Kpyro3opa oOyJarommxcs;

- MOBBIIIEHUE UX UHTEPECA K XUMUU U Pa3BUTHE BHYTPEHHEH MOTUBALIUM YUEHUS
yepe3 (hopMUpPOBaHHE MPECTABICHUN O COCTABE U CBOMCTBAX XMMUYECKHUX BEILIECTB U
MaTepHalioB, OKPY’KaIOIIKX YeJIOBEKA B OBCETHEBHON KU3HU U MEAUIIMHE;

- pacliupeHHe U YIIyOJeHHe 3HAaHUM O0O0ydJarouuxcsi O poJId XUMHYECKHX
AJIEMEHTOB M MX COEIUHEHUN B JKU3HEACSATEIbHOCTU OpraHu3Ma, O Ba)KHEHIINX
XUMHYECKUX MPEBPAILCHUAX, JIEKAIIMX B OCHOBE MeTaboyiu3Ma, O MPUMEHEHUU B
MEIUIIMHE HEKOTOPhIX HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB;

- MOJArOTOBKA OOYYaIOIIUXCA, OPUEHTHUPOBAHHBIX HAa XUMHYECKUH Npoduib
0o0y4eHHsl, K YCBOEHHUIO MaTepuasa MOBBIIIIEHHOTO YPOBHS CJII0KHOCTH MO XUMHUHU.

PassuBaroniue:

- (I)OpMI/IpOBaHI/IC CIICHHUAJIBHBIX yMeHI/Iﬁ N HaBBIKOB pa6OTBI C XUMHNYCCKUMH
BCIICCTBAMU N MaTCpUaIlaMU B 6BITy " UCITOJIb30BAHUA ITOJTYUYCHHBIX 3HAHUM Ha
IMPAKTUKE,

- Pa3BUTHUC TBOPUYCCKUX CIIOCOOHOCTEHN M yMeHI/II;’I yYqamuuxcia CaMOCTOATCIIBHO
HpI/IO6p€TaTI) U IPUMCHATDH 3HAHUWA HA IIPAKTHUKC.

BocnurareanHsbie:

- BOCOMTAHUE HSKOJOTHYECKOMN rpaMOTHOCTH H XHMHYECKOU KYJIbTYPBI IIpHU
06pa1ueH1/11/1 C BCIICCTBAMU,

- OpHUEHTAIIUs Ha BBIOOP XUMHKO-OUOIOTHYECKOTO TPODUIISL.

Anapecat IIporpammsl

[Iporpamma paccuntana Ha 1 rom oOydeHus mis oOydarommxes 15-17 mer. Ha
oOydenue o [IporpamMmmMe npuHUMAIOTCS BCE JKearoIue, MMeroue 0a30Bble 3HAHUS 110
XMW ¥ HE UMEIOIINE MPOTUBOMOKAa3aHUN MO 30poBb0. Hamonasiemocts rpymnmbr 12-
15 genoBek, TpyMHMbl MOTYT OBITH PA3HOBO3PACTHBIMH.

DopMBbI U PeKUM 3aHATHH.

DopMbl OPraHu3aluu Y4eOHOr 0 3aHATHUSA:
- JIEKIIMOHHO-CEMUHAPCKOE 3aHATHE;
- IIPAKTUYECKOE 3aHATHUE;

- Oecena;

- KOH(epeHIus,

- urpa.



@opMbl  OpraHM3anMM  00pa3oBaTeJbLHOTO mpolecca —  TPYIIOBasd,
WHIUBUTyaIbHAS.

Conepxxanne Ilporpammbl mpeamonaraeT pasHOOOpa3HbIE BHIBI JESATEIBHOCTU
oOyuaromuxcs: Oecelpl, ANCKYCCHUH, TpPAKTUYECKWE U J1abopaTopHbIe paboTH,
CaMOCTOSITETIbHBIC TPOEKTHBIE PA0OTHI C HWCIOJIB30BAHUEM DA3IUYHBIX HCTOYHHKOB
uH(pOopMaIu.

I'pynnosasa (Gecena »BpUCTHYECKAs, 3allUTa MPOEKTOB, JaOOpPATOPHOE 3aHATHE,
JeKIUs, OJUMIHANA, OTKPHITOE 3aHATHE, NPAKTUYECKOE 3aHiATHE, Mpe3CHTAIHS,
CEMHUHAp).

Hnoueuodyanvnas (HabnrofeHue, oTpabOTKa HABBIKOB PEIICHHS MPAKTUYECKUX
3a7a4).

JlekumoHHO-ceMUHapcKast (GopMa TMpOBEACHUS YYEOHBIX 3aHATUNA MO3BOJISET
paclIMpUTh U YIJyOUTHh 3HAHUSA O XUMHYECKMX BEIIECTBaX, NMPUMEHSEMBIX B OBITY,
CTpOUTENbCTBE, MeaunuHe U T.1. CeMHHaphl CIOCOOCTBYIOT TMOBBIIICHUIO YPOBHS
CaMOCTOSITEJILHOCTH  OOYy4YaloluXcsi B YCBOGHHMM MaTepuaja H TIpu padbote
JOTIOTHUTENIbHBIMU UCTOYHUKaMU HHpopManuu. [IpakTudeckue 3aHsITHS CIOCOOCTBYIOT
(GOpMHUPOBAHUIO CIEUUATBHBIX YMEHHUW U HABBIKOB pabOThl €  XUMUYECKUMH
BelniecTBaMu U obopynoBanueM. Coz/laHue NPOEKTHBIX PaboT MO OTAEIbHBIM TeMaMm
[IporpaMmbl  TIO3BOJIAIOT Pa3BUTh TBOPUYECKHE CIOCOOHOCTH, CGHOPMHPOBATH Y
00y4JaromuXcs YMEHHUsI CaMOCTOSITENIbHO MTPUOOpETaTh 3HAHMUS.

I/IHTGFpaHI/I}I: ImporpamMmma erIY6JIH€T 3HaHUA II0 6HOJIOPI/II/I, XHMMHH, 3KOJOI'MH,
MCIUIMHBI, IICUXOJIOTHH. Hrorom YCBOCHMUS IMPOTrpaMMEBI ABJIACTCS 3alllUTA ITPOCKTA.

Pexxum 3ansiTuii: 1 pa3 B Hegento no 1,5 yaca.
Cpok peanu3anum nporpaMmmsl — 27 4acos.

HanpaBiieHHOCTh- eCTeCTBEHHOHAYYHASI.
dopma 3aHATHI: TPYNNIOBas, MOATPYIIIOBas U UHIUBUIYaIbHAas,.

®opma o0yueHust — OYHasl.

Conepxanne IIporpaMmmbl

Y4yeOHBIH MJIAH

Ne Ha3Banmue pasgena | KoanyecTBo 4yacoB dopma
arrecrauuu/
BCEro TeOpHUs | MPAKTHKA
KOHTPOJIA
1. BBenenue 15 1 0,5
2. Bona 1,5 1 0,5 TEMAaTHYECKOE
TECTUPOBAHUE




YucTele BEIECTBA U 3 1,5 1,5 TEMATUYECKOE

CMECH B KU3HHU TECTUPOBAHHE
yeJIoBeKa

[ToBapenHast coiib 3 1,5 1,5 TEMATUYECKOE

U caxap TECTUPOBAHHE

XUMUS TUIITHA 4,5 2 2,5 TEMaTHYECKOE

TECTUPOBAHHE

Cnonuku 1,5 1 0,5 TEMATHYECKOE

TECTUPOBAHHE

Bymara 3 1,5 1,5 TEMATUYECKOE

TECTUPOBAHHKE

XUMHUS U CTPOUTETHCTBO 1,5 1 0,5 TEMATUYECKOE

TECTUPOBAHHE

XUMHUS 1 aBTOMOOWIIb. 15 1 0,5 TEMATUYECKOE

TCCTUPOBAHNUC




10 XWMUs CTUPAET, 3 1,5 1,5 TEMATHYECKOE
YUCTUT U yOUpaer. TECTUPOBAHUE

11 XuMHa 1 15 1 0,5 TEMATHYECKOE
KOCMETHUYECKUE TECTUPOBAHUE

Cpe/ICTBA.
12 XuMus — X034HKa 1,5 1 0,5 TEMATUYECKOE
JIOMAIITHEN alITeYKHU TECTUPOBAHUE
HUToro 27 15 12

Conepxanue IIporpammbi

OOmme mpaBuia paboTbl B XUMHUUYECKON jaboparopuu. TexHuka O0€30MacHOCTH
npu pabote B XuMuueckoi siaboparopun. OkazaHue nepBoil MOMOIIM MPU HECYACTHBIX
ciyvasix. IlpaBunma paboThl C KHUCIOTamMH, IIEJTIOYaMH, JIETYYMMHU BEIIECTBAMMU.
HarpeBatenbnbie npuOopbl U mpaBuiia pabOThl ¢ HUMHU. XHMMHUYECKasl MOCyAa OOILero
Ha3HaueHUsl. MbITbe U CyIIKa XUMHYECKOM MOCYJbl. POjIb XMMUM B KU3HU YEJIOBEKA U
pa3BuTuu 4yenoBedecTBa. O030p BaKHEHIIMX KJIACCOB COEIMHEHUN, HCMOIb3yEeMbIX
YeJIOBEKOM. XHUMUS- TBOPEHUE TMPHUPOJBI U PYK uejgoBeka. XHUMHUS BOKPYI Hac.
XVMMHUYECKHE BEIECTBA B IMOBCEIHEBHOM KU3HU YEJIOBEKA.

Ilpakmuxa:

1. Ilpuembl oOpaleHusi ¢ HarpeBaTeNbHBIMU NMpUOOpaMu (CIUPTOBKA, IUIMTKA,
BOJIsTHAs OaHs) U XUMUYECKON MOCYI01 00IIero Ha3HauYeHUsI.

2. CocTaBienue TabJUIl, OTPAKAIOIMIUX KIACCU(DHUKAIIUMIO BEIIECTB, U3TOTOBICHUE
ATUKETOK HEOPraHMYECKUX BEILIECTB, COCTABJIEHUE CIHCKAa PEAKTUBOB, HECOBMECTUMBIX
IUIS1 XpaHEHMUSL.

Tema 1. Bona

Bona B wMacmrabe mianersl. KpyroBopor Bopawl. Ilpupomnas Boma u e
Pa3HOBUHOCTH. XapaKTEPUCTUKA BOJ IO COCTaBY M CBOMCTBaM. MHUHEpaIbHbIE BOJBI,
WX MECTOPOXKIICHHUS, COCTaB, IIeieOHbIE CBOWMCTBA, NPUMEHEHHE. 3amachl MPECHON
BO/IbI Ha TuTaHeTe. [IpecHas Boja u ee 3amachl. JKOJIOTHYECKUE TTPOOIEMBbI YUCTOM BOIBI.
Bona B opranmsme uenoBeka. Boma B mMemunuHe W (apMakogoruud. AHOMaJIUu
dbu3uIecKuX CBOMCTB. PacTBopstomias criocoOHOCTh BOABL. [Ipo0aeMbl TUTHEBOM BOIHI.

llpaxmuxka:

1. Ananu3 BoJibl U3 NPUPOJIHBIX UCTOYHUKOB.

2. PacTBopsitoriiee 1eiicTBHE BOIBI.

3. OuncTKa BOJBI.

4. OnpenenieHue )KECTKOCTU BOJIbI U €€ YCTpaHEHHUE.

5. MHoro 511 BOJibl B OBOIIaX U PpyKTax?

Tema 2.YUucTble BelecTBa U CMECH B KH3HH YeJI0BeKa
Uucteie BemectBa JluctwmmpoBanHass Boaa, Kucmopoa. Cepebpo, Bomopon,
Csunen u ap. Uctunneie pactBopel. Cmecun Mopckas Boaa. I'panut. Crans. PactBop



xJiopua Hatpus 17 uHbekuuid. Yyryn. Boznyx. bazanst. CTekno. OMynbcust «mMaciao B
BOJIe». PasHOBUIHOCTU cMecel, 00JacTH WX HUCIOJIb30BaHUSI B MOBCEIHEBHOU KU3HU
yesoBeka. ['oMoreHHble U reteporeHHbie cMecu. Cmecu B ¢apmakonoruu. [Ipumepst
KUJKUX, TBEPJbIX U Ta3000pa3Hbix cMmeceid. OMHOPOAHBIE U HEOJAHOPOJHBIE CMECU B
obITy. CBOliCcTBa cMeceil. Pa3nenenue cmecei.

Brinenenue BemecTB M3 HEOJHOPOJIHOM cMecH, 00pa30BaHHONW PaCTBOPUMBIMU
Y HEPACTBOPUMBIMH B BOJIE€ BEIIECTBAMMU.

OrcranBanue:

Brinenenue BemiecTs U3 HEOJHOPOAHOM cMecH, 00pa30BaHHONW HEPACTBOPUMBIMU B
BOJIC€ BEIIECTBAMM C  PAa3JIMYHOM  IUIOTHOCTHIO. B JIenuTenbHOM  BOpPOHKE.
Jluctusisinus, BIMapUBaHUE, LEHTpUPyrupoBanue, xpomarorpadus, KpUCTaIu3aus
u Bo3roHka. [leperoHka wWiauM AUCTHWIUIAIUS - CHOCOO pa3jeieHus, OCHOBAaHHBIA Ha
pa3IM4uuU B TEMIIEPATYpaxX KUIMICHUS JIPYT B JIPyre KOMIIOHEHTOB.

ITpuem pazgeneHusi OMHOPOAHBIX CMECEU MyTeM UCHAPEHUS JIETYUUX KUIKOCTEH C
MOCIIEAYIOIIEN KOHJeHcauen ux mnapoB. [IpuMmep: moiiydeHue IUCTUIUIMPOBAHHOMN
BO/bI. Perienne 3a1ay Ha HAX0XKEHUE MAaCCOBOM U 0OBEMHOM J0JIM KOMIIOHEHTa CMECH.

Ilpaxmuxka

1. M3roToBnenue npocTtedmux (uiIbTPOB U3 MOJPYUHBIX CpeAcTB. Pa3nencHue
HEOJTHOPOJHBIX CMECE.
2. OuncTKa MEIHOTO KYIOpoca OT HEPACTBOPUMBIX M PACTBOPHUMBIX IIPUMECEH.

Tema 3. IloBapenHasi cojib u caxap

Poxnb moBapeHHOM cou B 0OOMEHE BEIeCTB YeIOBeKa U KMBOTHBIX. CoJieBoM
OamaHc B opraHu3Me yeiioBeka. [IpuMeHeHre Xmopuaa HaTpHUs B XO3SIHCTBEHHOM
JesTeNbHOCTH YenoBeka. Koraa conb — 5. 3noynorpedienne comnbio. Mcnonb3oBanue
XJIOpUJa HATPUSl B XUMHYECKON MPOMBILIIIEHHOCTU. Vcoap30BaHuE XJIOpUa HAaTPUS B
nuie, meauuuHe. [IpousBoacTBo nmoBapeHHOM conn. Caxap u ero cBoiicTsa. Ilone3Hbie
U BpeaHbIC YepThl caxapa. HeoObuHOE IprMEHeHne caxapa.

Ilpakmuxa.

1. CBoiicTBa pacTBOPOB OBAPEHHOM COJIH

2. I'oput nu caxap?

Tema 4. XumMus nmuiu

N3 dero cocrtoutT mnuima. XUMUYECKHI COCTaB MPOAYKTOB muTaHus. OCHOBHBIE
KOMIIOHEHTBI THILIH: >KUPbI, OCIKU, YTIE€BOJbI, BUTAMHUHBI, COJIU. XUMHUS MHPOTYKTOB
PaCTUTENBHOIO U KUBOTHOTO MPOUCXOkKIAeHUA. Pusnonorus numeBapeHus. [IpoayKkTsl
OBICTPOrO  NPUTOTOBJIEHHSI UM  OCOOEHHOCTH UWX TmpousBoiacTBa.  lIpoueccsl,
MPOUCXOASIINE MPU BapKe, TYLIEHWH U KapeHuu nuiuu. Kak crnenatb eny HE TOJBKO
BKYCHOM, HO 1 noJie3Hoi? J[00aBKK B MPOYKTHI MUTAHMUSL.

XHUMUYECKNE PEaKUUH BHYTPU Hac. XMMHUYECKHE MPOLECCHI, MPOUCXOAAIINE MPH
XpaHeHUU U TepepaboTKe CebCKOXO3SUCTBEHHOTO  Chipbsi. KoHcepBaHTBI U
AHTUOKHWCIIUTEIH, 170.4 pOJIb.



Croco0Obl XMMUYECKOT0 aHajlM3a COCTaBa BEIIECTB B MPOJAYKTaxX MUTAHUS.

Conepxanue BUTAMUHOB 1 MUHEPAJIBHBIX BEIIECTB B MUILIEBBIX TPOAYKTAX.

Ilpaxmuka

1. Onpenenenne  kauectBa  Megna. IlpoBepka Mena Ha  Hanuuue
Kpaxmajia, Mejla, CaXapo3sl.

2. Onpenenenue ButraMuHoB A, C, E B pacTuTensHOM Maciie.

3. OmnpezesieHre HUTPATOB B IPOTYKTaX.

4. AHanu3 IpoXJIaJUTEIbHBIX HAITUTKOB.

5. Onpenenenue coaepkaHus )KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHbIe peaKI[My Ha IPUCYTCTBHUE YIJIEBOIOB.

/. XUMUYECKHE OMBITHI C )KEBATEIbHON PE3UHKOM.

8. OmnpezenieHre coiepKaHusi MOBapEHHON COJIM B MPOAYKTAaX MUTaHuUs (Maco,
CBIPBI, COJIEHBIE TBOPOXKHBIE U3IEIHS).

Tema 5. Cniuuku

[Mupodopsr. Uctopust nzodperenus cnnuek. Crimuku Hlancens u Yokepa. Crinuxku
Copua. Cnuuku Upunu. llIBeackue cnuuku Jlynactpema. Kpacusiit u 6enbiit pocdop.
OKHUCIUTENBHO - BOCCTAHOBUTEJIBHBIE MPOIECCHl, NPOTEKAIOMIME TMPH 3aKUTAaHUU
cnnykd. OCHOBHBIE BHJBI COBPEMEHHBIX CHUYEK. JlepeBsiHHbIE (M3TOTOBIICHHBIE W3
MSTKUX TIOPOJ] J€peBa - OCUHBI, JIUIIBI, TOMOI, aMEPUKAHCKOW OeNoil COCHBI U T. TI.),
KapTOHHbIE M BOCKOBBIE (MapadUHOBBIE - W3TOTOBJICHHBIE M3 XJIOMYAaTOOYMa)KHOTO
KryTa, mnponutanHoro mnapadunom). I[lo merogy 3axkuranuss - TEPOUHBIE
(3axurarmmmecs: Mpyu TPEHUH O CHEIHAIbHYI0 MOBEPXHOCTh - TEPKY) U OecTEpOUHbIE
(3akuraromuecs Ipu TPEHUH O JIFOOYIO TTOBEPXHOCTH ).

Cnunueunoe nmpou3BocTBo B Poccun. CtpoeHue, cocTaB U U3rOTOBJICHUE CITUYEK.

Cnenuanbabie cindyku. [IITopMOBBIE (OXOTHUYBH) - TOPSIIHAE HA BETPY, B CHIPOCTH
u non aoxaéMm. Tepmuyeckue - pa3BUBAIOIIME MPU TOPEHHH OoJjiee BBICOKYIO
TEMIIEpaTypy M JalOUlMe TMpPU CrOPAaHUU TOJOBKHU OOJIbIIEE KOJIMYECTBO TEIUIA.
CurnanpHbIC - AIOIIKE MTPU TOPEHUU 1IBeTHOE Tiams. DoTorpaduaeckue

- Jalolllie  MTHOBEHHYK  SIDKYIO  BCIBIIIKY,  HMCIOJB3YEMYIO  MpHU
dororpadupoBanuu. CurapHple - COUYKH YBEIHMYEHHOTO pa3Mmepa s Oosee
MPOJOJDKUTEIFHOTO TOPEHUSI TPU PACKypUBaHUM cUTApbl. TpyOOUYHBIE- CHUYKU
YBEJIMYECHHOTO pa3Mepa Mjsi 0ojee MPOIOIDKUTEIFHOTO TOPEHUsS TPH PacKypHBaHUU
KypuTeIbHOU TpyOKU. KaMUHHBIE - OYEHb JJIMHHBIE CIUYKU, YTOOBI 3KUTaTh KAMUHBI.
['a30Bble - MeEHbIIEW [JIUHBI, YeM KaMHUHHbIC, YTOObl 3aKUTaTh Ta30BbI€ TOPEJIKU.
JlexopatuBHbIC (ITOIAPOYHBIE, KOJUICKIIMOHHBIE) - OTPAHMYCHHBIE BBIMTYCKH KOPOOKOB
(nHOTTa HAOOPAMHU, YIOKEHHBIMH B JEKOPATUBHYIO KOPOOKY).

llpaxmuxka

N3ydeHne CBOMCTB pa3IMYHbBIX BUJIOB CIIUYEK (OBITOBBIX, OXOTHUYbUX, TEPMUUECKUX,
CUTHAJIbHBIX, KAMUHHBIX, (hOTOrpaduiecKux).

Tema 6. Bymara
OT neprameHTa W LIECJIKOBBIX KHUT 10 Hamux AHeu. Llemmtonoza. Cessyromue:



KAOJIMH, KapOOHAT KaJIbLIMsL, MUTMEHTHI. XJI0m4aTo0ymMakHble TKaHu. Byl Oymaru u
UX MPaKTHYECKOe HUCHoJib3oBaHHe. TexHonorus npousBoacTBa Oymaru. CTpykrypa
OyMaru moJi MUKpOCKOIIOM BO (pJIyOpPECLIECHTHOM CBEYEHUHU.

[Tonydabpukatel AJi1 IPOM3BOICTBA OyMaru: IpeBecHas Macca WM LEJUTI0JI03a;
LEJUII0JI03a OJTHOJETHUX PACTEHHUM (COJIOMBI, TPOCTHHULBI, KOHOIUIU, pUCa U IPYTHUX);
MOJIYLEJUTION03a; MakKyjlaTrypa; TpsSOu4Has I[oJiymMacca; JJIs CIEUUaJbHbIX BHUOB
Oymaru: acOecT, IepCTh U APYrue TEKCTUIIbHBIE BOJIOKHA.

[IpousBoacTBO Oymaru: NpuroToBieHue OyMakHOM Macchl (pa3MOi U CMEIICHHE
KOMIIOHEHTOB, TPOKJIEHKa, HANOJHEHUE U OKpacka OyMa)XHOW Macchl); BhIpaOOTKa
OyMa)kHOM Macchl Ha OymarojenaTebHON MmaruHe (pa30aBiieHHE BOJON U OYMCTKA
MAaccChl OT 3arps3HEHUH, OTIUB, MPECCOBAHUE U CYIIKA, a TAK)KE NEPBUYHAS OTIEIKA);
OKOHYaTeJIbHas OT/AENKa (KaJlaHJUPOBaHKE, PE3Ka); COPTUPOBKA U YIIAKOBKA.

llpaxmuka.

1. I3y4eHue cBOMCTB pa3IMYHBIX BUJOB OyMary.

2. [lonyuyenue Gymaru.

3. DKckypeust B My3eit Oymaru

Tema 7. XuMusi 4 CTPOUTENBCTBO

Crpourensubie pactBopbl. M3BecTh. Men. Ilecok. beron. Ilement. Wcrtopus
crekna. Kupnuuu. ®apdop u dasgnc. JlpeBecuHa — YHUKAJIbHBIM CTPOUTEIBHBIN
matepual. Jlakokpacounsie Marepuainbl. CBoicTBa OJMU(bI, MACISIHBIX KPAaCOK, IMaJeil,
pactBopureneil. [lonarre 06 3KOIOTMYECKH YUCThIX Matepuanax. Kepamuueckas mneHa.
Bunaput. Kampimut. Conomut. ['pyroOnoku. Cuiukatbl METaUIOB M BSKYIIHE
martepuaibl. Kopposus cTpoutenbHbIX MaTepuainoB. [lonuMepsl B CTpOUTENBCTBE.

XUMHYECKUE CBOMCTBA CTPOUTEIILHBIX MaTEpHUAIOB

XuMHUYecKass CTOMKOCTb — 3TO CBOMCTBO IIOKAa3bIBA€T, HACKOJIBKO MaTepuall
YCTOWYMB K BO3JICMCTBUIO JIPYTUX BEUIECTB: KUCJIOT, IIEJI0YEH, COJICH U ra3oB.

Koppo3nonnass  yCTOMYMBOCTH —  CBOMCTBO  Marepuanga  IPOTUBOCTOSATH
BO3JICHCTBUSM OKpYyXaroleil cpeapl. Yamie BCero 3T0 OTHOCUTCS K CIHOCOOHOCTH HE
MPONYCKATh BIIATY.

PactBopuMoOCcTh — CBOHCTBO, IpU KOTOPOM Marepual HMEET CHOCOOHOCTH
PacTBOPSTHCS B PA3ITUYHBIX KUIKOCTSIX.

Anresusi — CBOMCTBO, KOTOPOE XapaKTEpPU3YeT CIOCOOHOCTb COEIUHSTHCA C
OPYTHMU MAaT€pPUAIaMH U MTOBEPXHOCTSIMH.

Kpucrannmzanusa — xapakTepuCcTuKa, MPU KOTOPOW MaTepHal MOXKET B COCTOSSHUU
napa, pacTBOpa WIH paciiiaBa 00pa30BbIBaTh KPUCTAILIBI.

Bunbl 3arps3HeHuil (mbUIEBbIC, paJHAIlMOHHBIE, OWOJOTMYECKHUE, IIYMOBEIE),
3HAYEHHUE )KUBBIX OPTAHU3MOB B JOMax U KBapTHUpaX.

llpaxmuxka

1. Onpenenenre OTHOCUTEIBLHOM 3aMbUICHHOCTH BO3/IyXa B TIOMEIIICHUH.
2. Perrenne 3a1a4 ¢ 9KOJIOTHISCKUM COJICPKAHUCM.



Tema 8. Xumus u aBTOMOOHJIb

Marepuanbl, KOTOpbIE€ HCMIOJAB3YIOTCA IS  HW3FOTOBJICHUSI  aBTOMOOWUJIEH.
3anpaBouHbIC KUJIKOCTH (TOIIMBO, Maciia, CMa3KH, OXJIaXAAOIIUEe KUJKOCTH U T. I1.);
pe3WHBl - IIMHBI W PE3UHOTEXHUYECKHUE W3JEIusl; IUIaCTMACChl, OTAEIIOYHO-
JIEKOpaTUBHBIC MaTepuaibl (OOMBKA, JJAKK U KPACKHU, AaHTUKOPPO3UOHHBIE MOKPHITUS U T.
11.); KJIeU, TEPMETUKH. DIEKTPOIUT — ATO YTO-TO 3HAKOMOE. beH31H, KEpOCHUH U

Ipyrue «-  HUHBI XHUMHUYECKHUE MPOLIECChI, MPOUCXOAIINE  TpHU

AKCIUTyaTalluy aBTOMOOMIIS. DKOJIOTUSI U aBTOMOOUIIb.

Ilpaxmuxka:

1. bensun u kepocuH Kak pacmeopumer.

OnBITH IO 03HAKOMJICHHIO C PACTBOPSIONIUM JEHCTBHEM He(PTEMpPOAYKTOB, KaK U
NPEIBLIYIINH, TJI0X0 BHJIHBI C JIGMOHCTPAIIMOHHOTO CTOJA, MO3TOMY HMX JIYYIIIE BCEro
CTaBUTh B KaueCTBE JJaOOPATOPHOM pabOTHI.

a) B npobupku ¢ OeH3MHOM, KEpOCMHOM W BOJoM HanuBaroT 1mo 0,5 mn
pacTUTENIBHOTO Macja M B30anTbiBalOT. Macno pacTBOpsSeTcs B YIJIEBOJOpOAAX.
OTMeyaroT Jy4IIyto pacTBOPUMOCTh B OCH3UHE.

0) B HeOonpmue crakaHyuky Wik (GapdopoBbie YalIKK ¢ TEMHU K€ KUIKOCTIMHU
NIOMCINAIOT KYCOYKH TKAaHW C ISITHAMH KHUpa W TEPEMENIMBAIOT WX CTCKISTHHOM
nanoykoil 2-3 muH. Ilocne BbICBIXaHUSA TKaHMW, MOMELIEHHbIE B OCH3WH U KEPOCHH,
OKa3bIBAIOTCSI OYUIIIEHHBIMU OT KHPA.

2. I'openue svicuiux y2neeo000pooos.

a) CMauuBaloT MOJIOCKU (PUIBTPOBAIBHONM OyMaru B O€H3MHE, KEPOCUHE, Ma3yTe U
MOJDKUTAIOT MX. BerecTBa ropst cBeTAIMMCS IIaMeHeM. Beiciine yrieBogoposl mpu
TOPEHUH 00Pa3yroT KOMOTh.

0) Ha xene3nblie mmacTUHKU Wik GapdOpoBbIe KPHIIITKA HATHBAIOT 110 HECKOIBKY
Karens O€H3MHA, KEPOCHMHA M CMa30YHOT'0 Maciia UM Ma3yra ¥ MOJ[KUTatoT.
HaGmonaroT To xe siBnenue. OOpamnialoT BHUMaHUE Ha JIETKYI0 BOCTUIAMEHSIEMOCTD
OcH3WHA U HA CPABHUTEIBHO TPYAHYIO 3ar0OpaeMOoCTh Ma3yTa. B) B xene3nyto nim
dbapdopoByrO JI0KEUKY MOMEMIAIOT HEOOIBIION Kycouek mapaduHa U HarpeBaroT €Tro B
rutamenu ropenku. [lapadun nmnaBuTcs, a 3aTeM roput, o0pasyst KOmoTb.

3. Oyucmra 6eH3uHa U KepoCcuHd.

beH3uH u KepocuH mocje 3aBOJACKON MEPEroHKU COoAepKaT MpUMecH HA(PTEHOBBIX
KHUCIIOT W JIPYTUX BEIIECTB, OCIOXKHSIOMUX WX MPUMEHEeHHE. HeouumeHHblid KepOoCHH,
HAIMpUMeEp, TUIOXO MOAHUMAETCS MO (DUTUITIO JIaMITbl, ¢1ab0 TOpUT U OBICTPO 0OpaszyeT
Harap. HeouwineHHble TPOAYKTHI MOXHO Y3HATh 1O TPSI3HOMY BHUAY W Majou
MIPO3PAYHOCTH.

Ouuctky TpoM3BOAST  OOBIYHO, oOOpabaTbiBas  HEPTENPOAYKTHI  CIiepBa
KOHIIEHTPUPOBAHHOW KHCIJIOTOM, a 3aTEM LIEJIOYBIO.

HanuBator B OoNbIIyi0 JeMWTENbHYIO BOpPOHKY 15—20 M HEOUYHIIeHHOTO
KepocuHa W TpHOABISIOT 2-3 MJ KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTH. BopoHKY
3aKpBIBAIOT MPOOKON M CMECh BCTPAXUBAIOT O0koJio 10 muH. [Ipu 3TOM BOpOHKY HepKat
MpoOKOW BHHU3 W BPEMs OT BPEMEHH OTKPBHIBAIOT KpaH, YTOOBI BHITYCTHTHh BBEPX Mapbl



netyyux BemecTB. llocme 3TOro cMecu [AarOT PACCIOUTBCSA, Ha UYTO  TaKkKe
notpedyercs mMuHyT 10 unu naxe Ooible, ¥ MEMJICHHO CIYCKAIOT HUXHUW CIIOU
KHCJIOTO TYJpPOHA.

OcraBuniicss B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJIOW B
TedyeHue 1—2 wmuH. BoaHbiii crnoll chyckaiooT, a KepocuH mpombiBaloT o— 10-
MPOLIEHTHBIM PACcTBOpPOM Iuenouu. Ilocie ciaumBaHUs LIENOYHOTO CIOSI OTMBIBAIOT OT
KEepOCHHA BOJIOM OCTaTKH Iesiouu (mpoba penondranenHom).

VY6exnaTcsi B TOM, YTO OYMILEHHBIH KEPOCHH OKa3bIBaeTCsl 0oJiee MpO3payvHbIM,
JIy4llle TOPUT U UMEET APYIroM 3amax.

Ha nuctku ¢punbTpoBaipHOM OyMaru noMeniaroT Kari UCXOAHOTO U OUUILEHHOTO
kepocrHa. OYHUIIEHHBIA KEPOCHUH HUCHApsSIeTCs MOJHOCTHIO, HEOUMINEHHBIM OCTaBIsET
nociie ce0s MATHO MPUMECEH.

Tema 9. Xumus cTupaert, YUCTUT U YOUpaeT

Mpuia. CocraB, CTpoeHue, MoJydeHue.

CuHTeTHYEeCKHE MOIOIIME CPEICTBA U MMOBEPXHOCTHO - AKTUBHBIE BEIIECTRA.

OcuoBubie koMnoHeHTHI CMC: noBepxHocTHO-akTHBHBIE BemlecTBa (ITAB);
BCIIOMOTATEIbHbIE BELIECTBA: IIEJIOYHbIE COJM - KapOOHAT W CHIJIMKAT HaTpHs,
HEUTpanbHbIe CONMU - cylbdar u Qocdar HATpHs; KapOOKCUMETHIIIEIITI0N03a,
NOJIMBUHWITIMPPOIUAOH, XUMHYECKHE OTOenuBaTeNu (MEpCcoiin); XUMHYECKHE
otOenuBaTeNnu (MEPEeKUCh BOJOpo/a); hu3nueckue (ONTUYEeCKHe) oTOeIUBaTENHN -
¢diryopecumMpyronue COeIUHEHUs; aJCOpPOIMOHHbIE KpacuTenu (yabTpamMapHH,
WUHJUTO, CUHTETUYECKHUE OPTraHMYeCKHe MUTMEHThI); OMog00aBKU - (DepMEeHTHI
(Iumasel, MpoTeas3bl U JIp.); OTAYIIKHA; AaHTUCTATUKHU.

CpenctBa OBITOBOM XUMHUM - XHMHYECKHE CpEACTBa 1O yXOmy 3a
COOCTBEHHOCTBIO: OJICKIOM, TOMelleHusaMH, aBromobmwsaimu. K cpeactBam
OBITOBOM XMMHH OTHOCAT JE3MH(PUIMPYIOIINE CPENCTBA, PENEUIEHTh U TIp.
cpenctBa. Cpenctsa OBITOBOM XUMHH, IPUMEHSIEMbIE JIS BHIBEJICHUS MIATEH.

Ilpakmuxa

1. Onpenenenue pH - cpeapl B MbUIaX U HIAMITYHSIX.

2. [IpuroToBiieHHE MbLIa U3 CBEYKH U CTUPATHHOU COIBI.

3. BeiBenenue maTeH ¢ Tkanu. Mputa. CocTaB, CTpOCHHE, TIOJYICHHE.

4. CpaBHEHHE CBOWCTB MbLJIa CO CBOMCTBAMU CTUPAIBHBIX IOPOLIKOB.

Tema 10. XumMusi m KocMeTHUYECKHE CPeACTBA

Kocmernueckne  Moromme  cpeacrBa.  Kpembl.  IleHomoromue — cpeacTna.
OnonackuBaTeny U KOHAUIIMOHEPHI. I'enun. CocTaB M CBOMCTBa KaKk COBPEMEHHBIX, TaK U
CTApUHHBIX CPEJICTB THTHEHBI; TPAMOTHBIA BBIOOP CPEJACTB THUTHMEHBI, TOJIC3HbBIC
COBETHI 110 YXO1y 32 KOXKEH, BOJIOCAMU M IOJOCTHIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX
MpenapaToB TUTUEHUYECKOM, JieueOHOW U JEKOPaTUBHOM KOCMETHUKH, T'PAMOTHOE HUX
HCTIOJIb30BaHME. XHUMHUUYECKHUE MPOLECCHI, JIeKAIIMEe B OCHOBE yXOJa 3a BOJIOCAMH, UX
3aBUBKM, YKJIAQJKHA, OKpPAaCK{; TPaBWIbHBIA yXOJ 3a BOJOCAMH, TIPaMOTHOE
WCMOJIb30BAHUE MPENApaToOB JJIsi OKPACKA W YKIAJKHA BOJIOC, ODUEHTUPOBAHUE B HX



MHOT'000pa3uu.

J1e3010paHThl U O30HOBBIN «ILUT)» IJIAHETHI.

JlymucTeie BelecTBa B napproMeprun, KOCMETUKH, MOIOLIUX CPEACTBAX.
O¢dupubie macna. Cocras.

Crnosxuble 3gupbl. CocTaB, CTpOCHHE, TOTYUYEHUE.

Ilpaxmuka

1. 3ydenue coctaBa AEKOPAaTUBHOW KOCMETHKH MO STUKETKaM.

2. Onpenenenue PH - cpenbl B MblIaX U HIAMITYHSIX.

3. U3Bneuenue 3(upHBIX Macen U3 pacTUTENbHOro Marepuana. [lepeunas msra,
€JI0BOE MAacJIo.

4. Ionyuyenue CIIOXHBIX  3(UPOB U3  OpraHUYecKux

COEIMHEHUN. DTUaMeTaHaT (3anax poma). M3o00ytunatanar (GppyKToBbIif 3anax).

Tema 11. Xumus — xo3s1iika 1oMalliHel anTedyKu

JlekapcTBEeHHBIE TIpenapaThl, UX BUALI U Ha3HaUeHue. Kaxioe nekapcTBo

— XUMUYECKUMN PEaKTHB.

Mmnororpannbsiid Woa. Ilouemy Hox Hamo AepKarh B IUIOTHO 3aKYyHOPEHHOMN
CKJISTHKE. «3esI€HKa» WM pacTBOp OpuiuinaHToBOro 3enéHoro. HeoObluHbie cBOMCTBA
OOBIYHOM 3eTEHKH.

AKTUBHUPOBAHHBIA YTOJIb.

JlexapctBa oT nipoctyabl. Butamunbel CaMoenbHbIE JIEKapCTBA.

ACNUpHUH WM aleTWICAINIUIOBAs KHUCIOTa M €ro cBoicTBa. UTo mose3Hee:
aCIMPHUH WU yrcapuH, HypodeH wim uoynpoden?

Ilepekucy Bomopoma wu rujgponeputr. CBoOIICTBa MEpPEKUCH  BOAOPOAA.
[lepmaHranat Kanusi, MapraHIlOBOKHUCIIBIM Kajlhii, OH XE& —

«MapranioBka». HeoObluHBIE CBOWCTBA MapraHioBku. Kakyioo omacHOCTb
MOKET MPEICTABISATH MAPraHIIOBKA.

Hyxna nu B jgomMamiHedl amnrTeyke OOpHas KHCJIOTA.

Crapsle nekapcTBa, Kak ¢ HUIMU IOCTYIIHTh.

Bomnpocs! k ceMunapam:

1. [lepmanranar kanusa. Mcrtopuss oTkpbeiTHs. Du3UMYECKHe  CBOMWCTBA.
OxkucnurensHble cBoiicTBa. [IpaBuna xpanenus nepmanaraHara kanus. [I[pumenenue
pacTBopa TepMaHTaHaTa Kalvs B ObITY, B MeAUIIMHE. Mephl MepBOi MOMOIIN TpU
OTPABJIEHUHU KOHIIEHTPUPOBAHHBIM PACTBOPOM IEPMAHIaHATA KaJIUSL.

2. PactBop OpwiummanToBoro 3eneHoro. lIlepokcum Bomopona, HCTOpUS
otkpbiTud. llepruapons. dusznueckue, xumuueckue cBoucTBa. [IpumeHeHue B
MEIUITMHE: KPOBOOCTAHABIMBAIOIIECE U AC3UH(UIIUPYIOIIEEe CPEICTBO.

lIpaxmuka.

1. JlelicTBHE KUCIOT Ha OPUIUIMAHTOBBIN 3€JICHBIM.

2. llenouyHoe paciieTruieHHEe JTEBOMUIIETHHA.

3. KauectBeHHas peakiiys Ha MEPOKCH] BOJIOPOA.

4. OmnpepelieHre BATAMUHOB B IpernapaTax NOJIMBUTAMUHOB.



Ils1anupyemble pe3yabTAaThl OCBOCHUS
IMporpammbl.O0pa3oBaTebHbIE

pe3yJbTaThl:
[Tocne 3aBepienust o0ydyenus o [Iporpamme oOyuaromuecst OyayT 3HATh:

- COCTaB, CBOWCTBa, oOJacTH TpUMEHEHHs Hauboiee pacmpoCTpaHEHHBIX
BCIIIECTB U MATEPHAJIOB U YMETh NMPUMEHSTh MX 10 HAa3HAYCHHIO, COOIIOAAs MpaBHIIA
0e30MacHoOro oopaieHus ¢ HUIMU;

- POJIb XUMHUYECKHX 3JIECMCHTOB M WX COCJAMHCHHH B JKH3HEACATCIBHOCTH
OpraHu3Ma;

- BOKHEUIITNE XUMHUUYECKHE TIPEBPAIICHUS, JISKAITUE B OCHOBE META00IU3Ma,

- HEKOTOphIC HCOPTAaHMYECKHE U OPraHUYECKHE BEIECTBA, IPUMCHSICMbIC B
MEIUITHE.

ITocne 3aBepuienus o6yuenus no [Iporpamme oOyuaromuecst OyayT yMeThb:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYT'OBOPOTOB OMOTEHHBIX 3JIEMEHTOB B MPHUPOJIC,
000CHOBBIBATh POJIb KAXJOTO B COXPAaHEHHH MPHUPOTHOTO PABHOBECHS, aHATU3UPOBATH
MPUYUHBI U MIOCJICACTBUS €T0 HAPYIICHUS;

— MPOBOJUTH XUMHUYECKHI IKCIIEPUMEHT MO 0OHAPYKEHUIO KATUOHOB U aHUOHOB B
pacTBopax;

— coluroaaTh paBuia 0e30macHOCTH npu  oOpamieHuu ¢
JIEKapCTBEHHBIMU BEUIECTBAMU U CPEJICTBAMU OBITOBOM XUMUU;

— COCTaBJIITh OTYET O MPOJIECIIAHHOM JKCIIEPUMEHTE;

— IPUMEHSATH BELIECTBA 10 HA3HAYEHMUIO;

— pewlath  3aJau4u pPa3IMYHOM CTEIEHU CJIO)KHOCTH: KaK  THUIIOBBIE,
TaK U KOMIUIEKCHBIE;

— pa3BUBaTh COOCTBEHHYIO MHUIIMATHUBY U MO3HABATEIbHYIO AKTUBHOCTH TPH
PEIICHUH Pa3InNYHBIX BOMIPOCOB U MPOOJIEM B XUMHH.



IIpoaomKUTENBHOCTD peaIN3aluy IPOrPaMMBbl COCTABIIAET: 27 4acoB.

3ansaTus nposoasTcs 1 pa3 B Hexemo o 1,5 yaca

KAJIEHJAPHO -TEMATHUYECKOE IINTAHUPOBAHME.

n/n Hara Tema 3ansaTUA Kon-Bo| Popma Mecto ®opma
qacoB 3aHATUA IPOBECACHUA KOHTPOJIA
1 |cenTs6pn BBenenune 1,5 ouHasg MAOY
COII N9
2 |centsiOpp  |Boma 1,5 OYHas TEMATHUYECKO
e
TECTUPOBAHU
e
3 |ceHTAOpH Uucteie BemectBa |1,5 O4Hast TEMaTUYECKO
U e
CMECH B JKM3HU TECTUPOBAHU
YeJI0BeKa e
4 |ceHTI0ph CrocoOb1 1,5 ouHasg OTYET MO
pasziesieHus cMecei pabote
5 |centsa6ppr  ([loBapennas comp (1,5 ouHas TEMaTHYECKO
e
TECTUPOBAHU
e
6 |okTAOpH Caxap 15 OuHast TEMaTUYECKO
e
TECTUPOBAHU
e
7 |oKTA0OPH XUMHUYECKUN 15 ouHasg OTYET MO
COCTaB MPOAYKTOB pabote
UTaHUS
8 |okTa0ph dusnosorus 15 OYHas TEMATUYECKO
MUIICBaPCHHUSL. e
TECTUPOBAHU
e
9 |okT0ph OnbITHI € 1,5 O4Has OTYET M0
ITUIIEBBIMU pabote
IPOYKTaMHU
10. |HOAODPH Cnuuku 1,5 O4Has TEMATHYECKO
e
TECTUPOBAHU
e
11. |HOsOpB bymara 1,5 O4YHast TEMATUYECKO
e
TECTUPOBAHU
e
12. |HOA0ODPH [IpousBoacTBo 1,5 AKCKYpCH OTYET MO
Oymaru 1 B My3€i AKCKYypCUU

Oymaru




13. |HOAOpB Xumus n 1,5 OYHas TEMATUYECKO
CTPOUTEIILCTBO e
TECTUPOBAHU
e
14. |nexaOpb XuUMHA 1 15 ouHasg TEMATHYECKO
aBTOMOOMJIb e
TECTUPOBAHU
e
15. |nexaOpsb Cunrernueckue OuHast TEMaTUYECKO
MOIOIIIE CPEICTBA e
TECTUPOBAHU
e
16. |nexalpb XuMU4ecKue 15 OYHas TEMaTUYECKO
CpeACTBa 1o e
yXoiy 3a TECTUPOBAHU
COOCTBEHHOCTBIO: e
OJICHKIOM,
ITOMEIIIEHHUSIMU,
aBTOMOOMJIIMHU
17. |nexabpb XuMus u 15 OYHas TEMaTUYECKO
KOCMETHYECKHE e
Cpe/CTBa. TECTUPOBAHU
e
18. |nexabpb Xumnga — xo3ganka |1,5 ouHasg TEMATHYECKO
JIOMAaIITHEN alTeYKu e
TECTUPOBAHU
e
Hroro: 27
3. @opMbI KOHTPOJISI M ATTECTAIUN 00YYAIOIIHXCS

JUist  oTcneXuBaHUA ~ PE3YNBTATHBHOCTH  00pa30BaTENbHOTO  Ipolecca o
nporpamme «XUMHsI B )KU3HU YEIIOBEKA» UCIIOIB3YIOTCS CIEAYIOLINE BUIBI KOHTPOJIA:

- [peaBaApUTEIbHBIA KOHTPOJIb (MPOBEPKA 3HAHUM ydalllMXCsl HA HA4aJbHOM 3Tarie
ocBoeHus [IporpaMmel) — BXOJHOE TECTUPOBAHUE;

- TEKYIIHUA KOHTPOJIb (B TEYEHHE BCETO CPOKA peaInu3ali IporpaMMmbl);

- UTOTOBBIN KOHTPOJIb (3aKIIIOYUTEIbHAS MPOBEPKA 3HAHUW, YMEHUM, HABBIKOB MO
uToram peanuzauuu [Iporpammer).

DopMBbI aTTECTAIMH

caMocTosiTeIbHas padoTa;

TCCTUPOBAHHUC,

TBOPYCCKHC OTYCTEI,

y4aCTUC B TBOPUYCCKHUX KOHKYpPCax U HpeI[MeTHOﬁ OJIMMIINAaAC 11O XUMUH,



- HPCE3CHTAIUA U 3allUTa IIPOCKTA.

Texkymuu KOHTPOJIb:

dopMaMu KOHTpOJII YCBOEHHsA YyuyeOHoro wmartepuana IIporpammbl SBISIOTCS
OTYETHI M0 NPAKTUYECKUM padoTaMm, TBOpUYECKUE PabOThl, BHICTYIJICHUS HA CEMUHApax,
co3JgaHue Mpe3eHTauuu 1o TemMe M T. A. OOydarmuecs BBINONHSIIOT 3aJlaHus B
MHIUBUIYAILHOM TEMIIe, COTpYJHUYAsl C MeaaroroM. BbIONIHEHHE MPOEKTOB CO3/1AaET
CUTYallMIO, TO3BOJISIONIYI0 PEan30BaTh TBOPYECKUE CHIIbI, OOECHEYUTh BBIPAOOTKY
JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHMsI, CBOETO CTHJIA AEsATeNbHOCTH. BritoueHue
oOy4JaromuXxcs B peajbHYI0 TBOPUECKYIO JESITENbHOCTh, IMPUBIIEKAIOLUIYI0 HOBU3HOM U
HEOOBIYHOCTBIO  SIBJISIETCS  CTUMYJIOM  pa3BUTHS ~ TMO3HABAaTEJIBHOTO  MHTEpeEca.
OOHOBpPEMEHHO pa3BUBAIOTCS CIIOCOOHOCTH BBIABIATH NPOOJEMBI M pa3peliarhb
BO3HUKAIOIINE MPOTUBOPEUHMS.

I1o oxoHuanuu KaH(ﬂOﬁ TEMBI IIPOBOAUTCS UTOIOBOC 3aHATHC B BUIC
TEMATUYICCKOT'O TCCTUPOBAHMA.

Hrorosas arrecranus 1IpcaAyCMaTpuBacT BBINIOJITHCHUC NHANBUAYAJIbHOI'O IIPOCKTA.

BocnurarebHBIN KOMIIOHEHT.

BocnuratensHas paboTta OCYIIECTBISIETCS B paMKax MPOrpaMMbl M HMEET 2 Ba)KHbIE
COCTaBIIAIOIINE — UHANUBUAYAIBbHYIO paboTy ¢ KaXIbIM oOydaromumcs U (pOpMUPOBAHUE
JETCKOTO KOJJIEKTUBA.

Pe3ynbTaT BOoCIUTaHUS — 3TO JOCTUTHYTas 1I€Jib, TE U3MEHEHHUS B JUYHOCTHOM Pa3BUTUU
00y4Jaromuxcs, KOTOpbIe OHU MPUOOPETH B IPOLIECCE BOCITUTAHUSI.

Pabota ¢ KoJIeKTUBOM 00yYaromuXCs:

— pa3BUTHE TBOPUYECKOTO, KYIbTYPHOTO, KOMMYHUKATUBHOTO MOTEHIIMAIa O0yJaroIInXCs B
IPOIIECCe yJacTHsl B COBMECTHOM OOIIECTBEHHO — MOJIE3HOM JESTENbHOCTH;

— ¢opMHUpPOBAHUE HABBIKOB IO ITUKE M TICUXOJIOTUU OOIICHUS, TEXHOJIOTUU COLMATBHOTO U
TBOPYECKOI'O MPOEKTUPOBAHUS;

— o00Oy4yeHHE TMPaKTHUYECKMM YMEHHSIM ¥ HaBBIKAM OPraHU3aTOPCKOW JeATETbHOCTH,
caMoOpranu3aiuu, GOpMUPOBAHUIO OTBETCTBEHHOCTH 3a Ce0s U APYTHX;

— cozeiicTBue (GOPMHUPOBAHUIO AKTUBHOMN TPAXKIAHCKOHN TO3UITNH;

— BOCIIUTAHUE CO3HATEJIBHOIO OTHOLIEHHUS K TPYY, K IPUPOJE, K CBOEMY TOPOAY.

1.JlyXxOBHO-HpAaBCTBEHHOE BOcCHUTaHHE (POpPMHUpPOBAHHE IEHHOCTHBIX MPEACTABICHUNA O
MOpalii, 00 OCHOBHBIX TOHSATHSX 3TUKU (J0OpPO W 3710, UCTHHA U JIOXKb, CMBICT KU3HH,
CIIPaBENIMBOCTh, MUJTIOCEPIUE, TPOOIEME HPAaBCTBEHHOTO BHIOOPA, TOCTOMHCTBO, TIOOOBB U
1p.), O MAYXOBHBIX IIEHHOCTAX HapojoB Poccum, 00 yBaXUTEIHHOM OTHOIICHUU K
TpaaUIUsM, KyJbTYPE U S3BIKY CBOEIO Hapoja U HapoaoB Poccun)

2.@opMHpOBaHKE KOMMYHUKATUBHOUW KYJIbTYpbl ((OpMUPOBAHNE HABBIKOB

OTBETCTBEHHOTO0 KOMMYHUKATUBHOT'O MOBEJICHUS, YMEHUS KOPPEKTUPOBATH CBOE OOIICHUE
B

3aBUCUMOCTU OT CHUTYallMH, B pPaMKaX MPUHATHIX B KYJbTYPHOM OOIIECTBE HOPM STHUKETA
MOBEJICHUSI W OONIEHUs, a TaKXe HOPM KYJIbTYpbl pEYH; KYyJIbTUBUPOBATH B CpeElie
BOCIIUTAHHUKOB MPUHIIUIIBI B3AUMONIOHUMAHMUS, YBOXKEHUSI K c€0€ M OKPYKAIOIIUM JIFOASM
n 00yuyaTb crmoco0aM TOJEPAHTHOTIO B3aMMOJECHCTBUS M KOHCTPYKTUBHOTO pPa3pelICHUS



KOH(QIHUKTOB) (mpe3eHTalus, 3alluTa TBOPYECKUX pabOT BHYTPU TBOPUECKOTO
00BeMHEHUS], OpraHU3allisd COBMECTHBIX TBOPUYECKUX POEKTOB, padboTa

B KOMaHJI€ BO BpEMSI UT'P, 3aHATHI U JIp.)

3. 3nopoBbecOeperaoiiee BOCHUTaHME W (OPMUPOBAHHE KyJIbTYPhl  30pOBOTO,
0€e301acHOro

o0Opa3a KU3HH, OpraHu3alys KOMIUIEKCHON npodunakTuyeckoi paboTel (MpoduiiakTuKa
ynotpedsenus [IAB, 0e3Haa30pHOCTH, NPAaBOHAPYIICHUN HECOBEPIIEHHOJETHUX U
JE€TCKOTO

JOPOKHO-TPAHCTIOPTHOTO TPaBMaTH3Ma) (HaMpaBJI€HO Ha COBEPIIEHCTBOBAHUE U PA3BUTHE
(pu3MUECKUX KauecTB JTUYHOCTHU, (POpMBI U (QYHKLIMN OpraHu3Ma 4yeaoBeka, HOopMUpOBaHHUS
OCO3HAHHOU MOTPEOHOCTH B (PUBKYJIBTYPHBIX 3aHATUAX, ABUTATEIbHBIX YMEHUM, HABBIKOB,
CBSA3aHHBIX C HUMHU 3HAHUN, MOTPEOHOCTH B AKTUBHOM, 3J0pPOBOM 00pa3e KU3HH,
HEraTUBHOT'O OTHOIICHMS K BPEIHBIM, JIJISl 3I0POBbs UEJIOBEKa, MPUBbIUKAM) (MY3bIKaJIbHbBIE
(U3KYIbTMUHYTKH, 3aHATHS HA CBEXXEM BO3JyX€, UCIOJIb30BAaHUE 370POBHECOEPETAOIINX

TEXHOJOTUH, Oecelbl, NPOCMOTP POJUKOB, YyYacTHE€ B TIOCTAHOBKAX COIMAIBHOU
HAIPaBJIEHHOCTHU (COIMANIbHBIC T€ATPhI), aKIUAX, (iemmModax u Jp.)

4. VIHTennexTyalbHOe BOCIIUTAHUE (PACKPBITHE, Pa3BUTHE U peaTu3aliys TBOPUECKUX U
MHTEIJICKTYalbHBIX  CIIOCOOHOCTE B  MAaKCHUMaJIbHO  OJarompusiTHBIX — YCJIOBHUSX
0o0pa3oBaTeIbHOTO MpoOIlecca, Pa3BUTHE HWHTEIUIEKTYalbHOM  KYJIBTYpPhl JIMYHOCTH,
MO3HABaTEIbHBIX MOTHUBOB) (ydacTHe B KOHKypcax M Wrpax pas3IMYHOTO YPOBHS U
HAINPaBJICHHOCTH)

4. OpraHu3alioHHO-Nlelaroruvyeckne ycjaosus peanusanuu [Iporpammel.

4.1. VY4eOHO-MeTOoaUM4ecKoe obecnedeHue Ilporpammel

Meronuka oOydeHuss Mo mporpamMme «XuMHS B JKM3HU 4YEJIOBEKAa» COCTOUT W3
COUETaHUsl JIEKIIMOHHOTO M3JIOKEHHUsSI TEOPETUYECKOTO MaTepuaia ¢  HarjsHbIM
MOKa30M WJUTIOCTPUPYIOIIETO MaTepuaja M MPUEMOB DPEIICHUS MPAKTUYECKUX 3a7ad.
OOyuaromuecss  3aKpeIuIsiOT — TMOJYYeHHBbIE 3HAHWS  IMYTEM  CaMOCTOSITEIBHOTO
BBIMIOJTHEHUSI TMPAKTUYECKUX paboT. [lns pa3BUTHS TBOPYECKOTO XUMHUUYECKOTO
MBIIIJICHUS. ¥ HABBIKOB AHATUTUYECKON NEATEIHHOCTH TEAaror MpOBOIAUT CEMHUHAPHI,
3aHATHS IO TPE3CHTAIMM TBOPYECKUX W MPAKTHUYECKUX PabOT, MO3TOBBIE IITYPMBI,
MHTEJUIEKTYaJIbHbIE UTPBI.

4.2. MaTtepuajibHO-TeXHUYecKkoe obecnieuenue [lporpammel
OpranuzanioHHbIE YCIOBUS, MMO3BOJIAIOLINE PEATU30BaTh COJIEPKAHUE TOMOIHUTEIBHON
o0pa3oBaTeIbHON MPOTPaMMBI « XUMUS B )KU3HH YEJIOBEKaA»IIPEANOIAraloT HAIHINE:

- MOMEIICHHS, YKOMIUJICKTOBAHHOTO CTaHIAAPTHBIM y4eOHBIM OOOpPYIOBaHHEM H
MeOenpio (IoCKa, TapThl, CTYJbs, IMKA(bl, SJIEKTPOOOECICYCHHE, BBITSDKHOW IIKad,
pPaKoOBHHA C XOJIOJHOW BOJIOIPOBOHOM BOJIOM).

- HEOOXOJUMBIX JIJI1 SKCIEPUMEHTOB 000PY0BaHUS U PEaKTHUBOB.
- Habop OI'D no xumuwu,
- urdposas 1abopaTopust 10 XUMHH,

- MYJIbTUMEIUUHOTO 000pYy/NOBaHUsl (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (idiii-
KapThbl, JKpaH, CPEACTBAa TEIEKOMMYHHUKAIMU (JIOKAJIbHBIC IIKOJIbHBIE CETH, BBIXOJ B
WHTEPHET)

Junaktudeckoe oOOecleueHre MPEAnojaraeT Hadudue TEKCTOB Pa3HOYPOBHEBBIX



3alaHUM, TEMATUYECKUX TECTOB II0 KaXAOMY pa3feiay TeMbl, WHCTPYKIMU I
BBINIOJIHEHUS MPAKTUUYECKUX paboT, TaOIULbl XUMUYeCcKuX 3neMeHToB [[.1. Menneneena,
TaOIUIBl PACTBOPUMOCTH OCHOBAHUM, KUCJIOT, COJEH.
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