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1. ITosicHuTEILHAYA 3aNIHMCKA
Hanpasiiennocts [IporpamMmmel - ecTecTBEHHOHay4IHAs

VYposenb ocBoeHus [Iporpammer — 6a30BbIi
1.1. AKTyaJIbHOCTB H 0CO0EHHOCTH IPOrpaMMBbl

YenoBeK HCIOJIB3YET THICSAYM PA3NUUHBIX XMMHYECKUX BellecTB, 0Oe3
KOTOpPBIX HEMBICJIMMA ITIOBCeJIHEeBHAs JXU3Hb. BMecTe ¢ TeM MHOIMe M3 ITHX
BEIIECTB He O€30IacHBI M MPU HEYMEJIOM oOpallleHHe BMECTO TOJIb3Bl TPUHOCAT
Bpel, KaK NpUpoAe, TaKk U 4eloBeKy. Bce Oosbllle HakaruiMBaeTcsl JAHHBIX O
B3aMMOCBSI3M MEXy COJEP>KaHUEM B OPraHU3Me XUMUYECKUX COEIMHEHU, B TOM
quclie MOHOB METAJJIOB, U BO3HUKHOBEHUEM, pPa3BUTHEM TaKUX OoJie3Hel, Kak
paKOBEIE U CEPIEUHO-COCYJUCTBIE 3a00ieBaHuUs. B CBsI3U ¢ 3TM 0c000e BHUMaHKE
YIAEISETCS POJIH Pa3IMYHBIX 3JIEMEHTOB B OMOXUMHUYECKUX ITpolieccax B 30POBOM
u OoNbHOM opraHusMe. PaccMoTpeHue posiv B OpraHu3Me pa3indyHbIX JIEMEHTOB
U X COeIMHEHHNH ¢ OCTaTKaMM OpraHUYeCKUX MOJIEKY]I UMeeT OoJblIoe 3HaUeHHe
HE TOJIGKO IS JIeYeHHs, HO W [ NpO(QIIAKTHKH Pa3TUYHBIX 3a0o0JieBaHUi.
JanpHeliliee pa3BUTHE MEAULIMHBI CBSI3aHO MMEHHO C 3THMHU HallpaBIeHUSMHU.
Brnanenve 3HaHWSAMU O XMMHYECKUX BEIIECTBAX MOTYT OOECIeYUTh IPaMOTHOE
OTHOLIEHHE K MpUpoJe U K COOCTBEHHOMY 3/10pOBBIO 0Oe3 HaHeceHMs ylepoa.
[TosToMy 3HaHWE BO3MOXXHBIX IIOCJIEACTBUM BO3ACHCTBUS pPAa3IMYHOIO poja
XUMHUYECKUX COeJIMHEHHM Ha OpraHu3M 4esloBeKa CTAHOBHUTCS HEOOXOIWMEIM He
TOJIBKO JIJIS Bpadeil, HO ¥ ISl KaXKI0TO 4esl0BeKa.

3HaHI/I$I, nmojrydacMbIi€ B IOKOJIE 110 XMMHH, BO3MOXHO H H606XOI[I/IMO
I'paMOTHO IIPUMCHATD U B ToBceJHEBHOM Xu3HU. Ilo3HaBas OCHOBOIIOJIararonue
3aKOHBI XMMHHU, o6yqa}oumec;{ 3HAKOMSTCS C COCTaBOM U CBOMCTBAaMU PasiIngHbIX
XUMHYCCKHX BCINCCTB, KaK €CTCCTBCHHBIM o6pa30M INPUCYTCTBYIOIIUE B
YCJIOBECYECKOM OpraHusmMe, TaKk U IIpU HE3aBUCUMOM BHCIIHEM BOBI[CI;'ICTBI/II/I.
IIIxonpHUKH Y3HalOT, KaK HMCEHHO OTH BEIICCTBA BJIHUAIOT Ha IIPOLECCHI
KHU3HCACATCIIPHOCTA OpraHU3Ma U Ha CaMy JXHU3Hb YEC€JIOBCKA - 4YTO IIOJIE3HO U B
KaKHuX KOJIMYCCTBAX, a 4YTO MOXKCT OKa3bIBATh OTPHUILATCIIBHOE BIIUIHUC.

JomonHuTenpHas  oOpa3oBaTelbHass oOuiepa3BUBaIOLas  IIporpaMma
«XuMHs B XKU3HM delioBekay (manee — [Iporpamma) 3HakoMUT 0OyHaromuxcs ¢
KOMIUTIEKCHBIMH IIpobyieMaMu U 3aiadaMu, TpeOYIOIUMU CUHTE3a 3HaHUH 110 pALY
npeaMeToB (bu3rka, OMOJIOTHs, IKOJIOTUs, reorpadusi, UCTOPH).



OKonoruyecKkuil acleKkT: aHal{3 HM3MEHEHWH B OKpyXawllel cpeie u
OpraHu3alsl CBOErO BIHSAHHWS HAa CHTyalUHO, (GOpMHpOBaHHE OEPEkHOTO
OTHOLUEHMSA K ITPUpOJIE.

Ou3decKH acIeKkT: H3Y4YEHHUEC (l)I/IBH'-IeCKHX CBOMCTB BEIIICCTB, dpmnqecxne
METOJBI aHaJIN3a BEIIECTBA.

HCTOpH‘-IeCKHﬁ aCII€KT: HCTOPHHYCCKHE CBCIACHHA O BIIMAHHWHN XMMHH Ha
XH3Hb 4HCJIOBCKA.

bronoruueckuii acrekT: u3ydyeHue XUMAYECKOro COCTaBa OO BEKTOB JKUBOU
IpUPOAEIL.

Hudopmarnka — mnouck HHPopMauuu B HHTepHeTe, co3gaHWe U
odopmiieHHE Ipe3eHTaluit, paboTa B TEKCTOBBIX U TaOJIMYHBIX peJaKkTopax.

Copepxanne [Iporpammbl 3HAaKOMHUT OOYHalOIIMXCSA C XapaKTePUCTUKON
BEIIIECTB, OKPYXKaIOIIMX Hac B OBITY: BOJa, TOBApeHHAas COJb, C BEIIECTBAMH, U3
KOTOPBIX CHeNaHbl TOCyJa, CIHYKH, KapaHJalld, OyMara, CTpPOUTENIbHBIE
MaTepUabl, aBTOMOOMIbHASA TeXHUKA, JIEKapcTBa U T. II.

Taxue Temsl kak: «Bogay, «IloBapennas conby, «Cnuukmy, «bymara» narmT
BO3MOXXHOCTh  aKTyallM3allMM  3KOJOTHYECKHX  3HAHUH  00ydaroliuxcs.
[TpakTHyecKKe 3aHATHSA CIIOCOOCTBYIOT (POPMUPOBAHMIO CHELUATBHBIX YMEHUN H
HABBIKOB pabOTEHI C BelleCTBaMU U 000pyI0BaHUEM.

[TpoekTHble paboThl, TeMaTWKa KOTOphIX npuBoautcs B [Iporpamme,
MO3BOJIAT c(OPMHPOBATE ¥ OOYHAIOIINXCS YMEHHUE CAMOCTOSTENBHO MTpUOOpeTaTh
U IPUMEHSTDH 3HAHUS, a TAIOKE Pa3BUBAIOT UX TBOPYECKHE CIIOCOOHOCTH.

AxryansHOCTh [Iporpammel o0yclioBleHa TeM, 4TO B y4eOHOM IulaHe I10
npeaMeTy «XHUMHS» OTBEIEHO BCero 2 yHaca B HeHeso, YTO JaeT BO3MOJKHOCTE
chopMHpOBaTh y 00ydJalOWKXCs TOJIbKO Oa30Bble 3HaHUS IO NpeaMeTy. B Toxke
BpeMs Bo3pacT 15-17 gjer sBngercss BaXHBIM Ui TNPOdecCHOHATBEHOro
caMooIpesielleHHsT o0yJaomuxcs. Bo3MOXHO, UTO IPOCHYBIIUMCS WHTEpecC K
XMMHH MOXKET BIHATEH Ha BeIOOp Oyaymiei mpodeccuu.

1.2. [leparornyeckas uesjaecoodpasnocts IIporpamMmmel

ITegarorudeckas uenecooOpasHoCTh ITporpaMMel 3aKII04aeTCs B TOM, 4TO B
npouecce OOydeHHs CO3JAIOTCA YCIOBHS K (POPMHUPOBaHHIO Y 0Oydarolmxcs
eJIOCTHOH KapTHHBI MHpa, BOCIUTAHUIO JIIOJEH TBOPYECKHX U KOHCTPYKTHUBHO
MBICJISIIMX, TOTOBBIX K peIIeHHI0 HeCcTaHAApPTHBIX >KWU3HEHHbIX 3amad. Ha
3aHATHAX IO [Iporpamme ¢opMupyroTcs yMmMeHHs 0Oe30macHOro oOpalleHus c
BEIIECTBAMH, HCIIONb3yeMBIMH B ITOBCEIHEBHOM XKW3HH, 3aKJIaAbIBAlOTCS HOPMBI



340pOBOTO o6pa3a KHM3HU. 3HAKOMCTBO o6y11a10my1xcx ¢ XHMHYCCKHNMH
BEIICCTBAMH, H3 KOTOPBIX COCTOMUT oxpymawmnﬁ MHPp, IIO3BOJIAET PAaCKPBITh
Ba)XHelIIe B3aMOCBS3U YeJIoBeKa 1 Pa3JIMYHBIX BEIIECTB B CpeAC €Io oOuTaHus.

1.3. OTanuureabHblie oco6eHHocTH IIporpammei.

[lporpamma wuMeeT IpPUKIAAHYIO HANpPABICHHOCTh M CIYXXHUT IS
YIOBIETBOPEHUS! WHANBHAYAIBHOTO HHTepeca OOYyJaloIIUXCS K H3yYEeHUI0 U
[IPUMEHEHUIO 3HAHUM 110 XMMUU B OBCEAHEBHON xu3HU. B I[Iporpamme craButcs
3aaya HeoOXOAUMOCTH 00ecleuYuTh XUMUYECKYH0 IPaMOTHOCTh B HaIlpaBJIeHUU
COXpaHEeHHMS 30pPOBbs, KaK 3ajora yCIEIIHOCTH YeJjoBeKa B J>KU3HM; [HaeTcs
MOHSTHE O JIEKApCTBEHHBIX BelllecTBaX M MeXaHU3MaX UX JeHCTBUSA Ha OpraHU3M
yenoBeka. Copepxkanue I[IporpamMmsl ompenensieTcss C y4eTOM BO3PacTHBIX
ocoOeHHOCTel O0yJarolMXcsi U UX HHTEpPecOB B 00JIaCTH ITO3HAHUS MHpa, K
camMmoMy cefe, )XM3HU B LIEJIOM, @ TaKXKE C YYETOM IICHXOJIOrO-Iearorn4eckux
3aKOHOMepHOCTeH oO0ydeHHs ¥ (OpPMHUPOBAHMS €CTeCTBEHHOHAYYHBIX 3HAHUU H
BUJIOB IIO3HABaTeNbHOM  JesrenbHOCTH. (Ocoboe BHUMaHUE yaeseTcs
(GbOopMUPOBaHHUIO 3KOJOTHYECKUX 3HAHUN 00y4aroIIuXcsl.

[Ipu coctaBnenuu IlporpamMMbl ObLTH W3y4YeHBI U INPOAHATU3UPOBAHEI
aBTOPCKHE IPOTPaMMBL:

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

[ITamkoBa O. B. Xumus Bokpyr Hac. — Benukuit Hosropop, 2012.

Kysnenosa E. I'. Xumus Bokpyr Hac. — Cankr-IletepOypr, 2013.

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

®enoposa C.A. FOusIit uccnenosarens. — HoBopxkes, 2015.

Opunen; A. 1. XuMn4deckue BellleCTBa B IOBCEHEBHOM »HU3HU. — MockBa, 2015
1.4. eap u 3agauun [Iporpammel

Ieab: dopmupoBanue y oOydarommxcs IyOOKOr0O M  YCTOHYHBOTO
HHTEepeca K MHpY BEIIeCTB M XHMHUYECKHX IIpeBpallleHui, NpuoOpeTeHue
HEOOXOIMMBIX IPAKTHYECKUX YMEHUH U HaBBIKOB IIPOBEEHMS IKCIIEPUMEHTOB.

3axaum:

Oo6yuaromiue:

- pacmupeHHe Kpyrosopa o0y4aromuxcs;



HOBBIIIEHHE UX MHTEpPECAa K XMMHH U Pa3BUTHE BHYTPEHHEH MOTHBAIMM YIECHUS
yepe3 (OpMHpOBaHHE IPEACTABIEHHUH O COCTaBe M CBOMCTBAX XHUMHYECKHUX
BEIIECTB U MAaTEPHATIOB, OKPY)XAlOIIMX YeOBeKa B IMOBCEJHEBHON >XKWU3HH M
MEJULIMHE;

paculipeHHe H yIiyOjieHHe 3HaHHH OOy4aroIIUMXCAs O PpOJIH XUMHYECKHX
3JIEMEHTOB M MX COSIMHEHHUH B )XU3HENESTeIbHOCTH OpraHu3Ma, O BaXKHEHIIMX
XAMHUYECKUX MPEBpaIleHusIX, JIeXalluX B OCHOBe MeTaboIn3Ma, 0 IpUMEHEHUH
B MeJUIIMHE HEKOTOPHIX HEOPTAaHUIECKHX U OPTaHHYECKUX BEIIECTB;

MIOJITOTOBKA OOYy4aloOIIHUXCsl, OPUCHTHPOBAHHBEIX HA XWUMUYecKHil mnpoduis
o0y4ueHHs, K YCBOSHHIO MaTepHasa MOBBIIIEHHOT0 YPOBHS CIIOKHOCTH 10 XUMUH.

PassuBawmmue:

¢dbopMHUpOBaHUE CIEIHATBHBIX YMEHUI U HABBIKOB paboThl ¢ XUMUYECKUMHU
BelllecCTBaMH U MaTepHajlaMH B OBITY U UCIIOJIb30BaHHUS ITOTYyYeHHbIX 3HAHUH Ha
IIPaKTHKE;

pa3BUTHE TBOPYECKHX CIOCOOHOCTEH M YMEHHH y4YalMXCs CaMOCTOSTEIBHO
puoOpeTaTs ¥ IPUMEHSTh 3HAHUS Ha IIPAKTHKE.

BocnuTaTteabHbIe:

BOCIIMTaHHE 3KOJOTHYECKOW T'PaMOTHOCTH W XHUMHYECKOW KYJIBTYpPhl IIpH

oOpanieHHMU C BellleCTBaMM, — OpHEHTAlHsl Ha BBIOOD XMMHKO-OHOJIOTHYECKOTO
npodus.

1.5. Anpecart IlporpamMmel

[TporpamMa akTyanbHa Ay oOydarommxcs 8-11 kmaccos (15-17 net). Ha
obyuenne mo I[IporpaMMe NMpUHHUMAIOTCSI BCE JKeNalollue, UMelolue 0a3oBbIe
3HaHUS [10 XUMUH U He UMeEIOIINe IPOTUBOIIOKAa3aHUH [0 310POBBIO.

1.6. ®opMbI H pe:KHM 3aHATHH.

@opmMbI OpraHu3anii y4e0HOro 3aHATHS:
- JICKUHOHHO-CEeMHHApPCKOe 3aHATHE;
- IPaKTU4eCcKoe 3aHATHE;

- becena; - KOH(epeHIs, - Urpa.



®opmbl opranu3anuu 00pa3oBaTeIbHOr0 Npouecca — rpyInmnoBas,
HHAWBUYJIbHAS.

Copepxanme IlporpaMMbl  mnpeamnonaraeT  pa3HOOOpasHblE  BHIBI
OeSITeNPHOCTH  oOydarommuxcs:  Oecempl, HOMCKYCCHH, IIPaKTHYECKHE WU
nabopaTopHble pabOTHl, CAMOCTOSITENBHEIE IPOEKTHEIE pa0OTHI C UCIIOJIE30BaHHEM
pa3IMIHBIX HICTOYHUKOB HH(GOPMAIUH.

I'pynnosas (Gecema 3BpUCTHYECKasl, 3alllUTa IPOEKTOB, JlabOpaTOpHOE
3aHATHE, JEKUWs, ONUMIIMaZa, OTKPBITOE 3aHATHEe, MpPaKTUYECKOe 3aHATHe,
IIpe3eHTalus, CEeMUHAp).

Hnousuodyanvnan  (HabmopeHue, oTpaboTka  HABBIKOB  peLIEHUs
IIPAaKTUYECKUX 3a]ad4).

JleKIIMOHHO-CeMUHapCcKast GopMa IpoBeIeHU yIeOHBIX 3aHATHM ITO3BOJISET
pacIIupUTh U YTIIyOUTH 3HAaHUS O XUMHUYECKHUX BEIIECTBAX, IPUMEHSIEMBIX B OBITY,
CTPOHUTENBCTBE, MeIuLIMHE U T.1. CeMUHaphl CIOCOOCTBYIOT IMOBBIIIICHUIO YPOBHS
CaMOCTOSTENTHOCTH OOYydYaloIMXCs B YCBOGHHH Marepualla M Ipu pabore ¢
INOTOJIHUTENBHBIMA ~ HUCTOYHUKaMU HUHpopManuu. [lpakTuueckue 3aHATHS
crocoOCTBYIOT (HOPMHUPOBAHHMIO CIIELIMAIBHBIX YMEHHH W HaBBIKOB PaboOThI ¢
XUMHYECKUMHU BelllecTBaMU U obopynoBanueM. Co3aHHe NMPOEKTHBIX paboT Io
OTHeNsHBIM TeMmaM [IporpaMMbl IO3BOJISIIOT pa3sBUTh TBOPUYECKHE CIIOCOOHOCTH,
chOopMHUPOBAThH y 00YHAIOIINXCS YMEHHUSI CaMOCTOSTENIEHO MPUOOpeTaTh 3HAHHUS.

WnTerpamus: mnporpaMma yriyOnseT 3HaHUS 1O OHONOTHH, XUMMH,
9KOJIOTUH, MEIUIIMHEI, [ICUXONOruu. MToroM ycBOeHMsS! mpOrpaMMbl  SIBISETCS
3alIUTa MPOEKTa.

Pesxxum 3ansaTuii: 1 pa3 B Heneno no 1 gaca.
1.7. Cpok peanuszaunu IlporpamMmmbl.

Cpok peaau3anun nporpammbl — 1 roa. O0mee KOJIMYECTBO YIeOHBIX
4acoB, 3aIUIAaHUPOBAaHHBIX Ha BeCh IepHo] 00y4yeHus: 34 4acos.

1.8. ILnanupyemsbie pe3yabTaTthl ocBoeHHst [Iporpammei.

O6pa3zoBaTe/ibHbIE pe3y/ibTAThI:
[Tocne 3aBepmenus o0y4genus no IIporpamme obyyaromuecs OyayT 3HaTh:
— COCTaB, CBOIMCTBA, 00J1aCTH NpUMEHEHHUs Hauboliee pacpoCTpaHEHHBIX BELECTB

U MaTepUaloB M YMEThb NPUMEHATh HX [0 Ha3HA4YEeHHIO, coOmonas MpaBuiia
Oe3omacHOro obopallleHus ¢ HUMH;



— PpOJb XMMHYECKHX 3JIEMCHTOB U HX COEJUHEHHI B XH3HEIAEATEIBHOCTH
OpraHM3Ma,

— Ba)XKHEWIIINE XUMHYECKHE IIpEBpalllICHHA, JICKAaIlle B OCHOBE MCT&GOHHBM&;
— HCKOTOPBIC HEOPraHHYECKHE H OPraHH4YE€CKHE BeEIIeCTBa, IIPUMEHAEMEIC B

MEIUITHHE.

ITocne 3aBepiuenus o6y4enus no [Iporpamme obyuatromuecs 6yoyT yMeTh:

~ COCTaBJIAATh CXEMBbI OCHOBHBIX KPyTOBOPOTOB OMOTe€HHBIX 3JIEMEHTOB B IIPHPO/IE,
O0OCHOBBEIBATH pOJIb KaXAOTO0 B COXpaHEHWH INPUPOJHOTO pPaBHOBECHS,
aHAJIM3UPOBATH MPUYHHEI U NTOCIIECTBUS €ro HapyLIeHIST;

— IPOBOJUTH XMMHUYECKUH IKCIIEPUMEHT 110 00HApYKEHUIO KATHOHOB ¥ aHHOHOB
B PacTBOpax;

- cobmonate npaBuia 0e30macHOCTH IIpH OOpalleHWd ¢ JIeKApCTBEHHBIMU
BEIECTBAMHU U CPeICTBAMU OBITOBOM XUMHU;

= COCTAaBIIATH OTYET O [TPOJEIAHHOM 3KCIIEPUMEHTE;

- IPHUMEHSATH BEILECTBA [10 HA3HAYEHHIO;

= pemats 3amadd pa3anHoﬁ CTCIICHH CJIOXKHOCTH. KaK THIIOBBIE, TaK H
KOMIIJICKCHBIE,

— pa3BHBaTh COOCTBEHHYI0 WHHLMATHBY W IO3HABATEbHYIO AKTHBHOCTH IPH
pelIeHHH Pa3IMYHbIX BOIPOCOB U MPOoOJIeM B XHUMHH.

Paspen 2. Copepsxanue IlporpaMmmel

2.1. Y4yeOHblii (TeMaTHYeCKHI) NJ1aH

Ne | HazBanmue pazaena KoauvecTBO 1acoB Popma
aTrecTauuu/
BCEro Teopust NpaKTHKA
KOHTPOJIsl
1 |Boma 1 0 TeMaTH4YecKoe
TeCTUPOBaHUE
2  [Yuctele BelllecTBa H 1 1 TeMaTHYeCcKoe
CMECH B XKM3HH YeJIOBEKa TeCTUpOBaHUE
3  [[loBapeHHas conpb U 1 1 TeMaTU4YeCKOe
caxap TeCTUPOBaHUE
4 P(HMH;I TTHIIHA 2 3 TeMaTH4YecKoe
TECTUPOBAHUE




5  |Crowmuku 2 1 1 TeMaTU4ecKoe
TECTHPOBAHHE
6 |bymara 2 1 1 TeMaTH4ecKoe
TeCTHUPOBaHHE
7 [ X¥MHA ¥ CTPOHUTENBCTBO 3 1 2 TEMATUYECKOE
TeCTHPOBaHHE
8  [XuMus u aBTOMOOHIIE. 1 1 0 TeMaTH4eCcKoe
TECTUPOBaHUE
9 [ XuMus cTUpaet, YUCTUT 2 1 1 TeMaTUYECKOe
U yOupaer. TECTHPOBaHUE
10 | X¥iMHS B KOCMETHUYECKHE 4 2 2 TeMaTHYeCcKoe
CpencTBa. TEeCTUPOBAHUE
11 XuMus — x03siKa 4 2 2 TEeMaTHYEeCKOS
JIOMaIIHEeH anTedKkH TeCTHUpOBaHUe
12 XUMHS B MeTUIIHHE 5 2 3 TeMaTHYeCcKoe
TeCTUPOBaHUe

13 BrinonHeHue NpoeKToB. 1 0 1 3aIIuTa

IIPOEKTa

Hroro 34 17 17

2.1. Conep:xanne IlporpaMmmer

BBenenue
O6mme mpaBuna paboTel B XUMH4YecKo sabopatopuu. TexHuka
Oe3omacHocTH mpu paboTe B xuMudeckoi nabopatopuu. OxazaHue IepBOU
ITOMOILM TIPH HECYacTHBIX ciaydasx. [IpaBuia paboThl ¢ KUCIOTaMH, UIENIOYaMH,
JIETy4YHMH BelllecTBaMu. HarpesarenbHble NpuOOpH U NpaBuia paboTel ¢ HUMM.
XuMHUecKas nocyzaa oouero HazHadyeHus. MbITbe U CylIKa XMMU4YEeCKOH MOCY IbI.

Ponp xumMuu B XKU3HM YelOBeKa M pa3BuUTUM uenoBedecTBa. OO630p
Ba)XXHEHMIIINX KJIacCOB COEMHEHMH, HCII0/Ib3YEMBIX YeTOBEKOM. XUMHUS -TBOPEHHE
IpUPOABI M pPyK 4esioBeKa. XHMMMS BOKpYyr Hac. XUMUYECKHe BellecTBa B
IOBCEIHEBHOM )XM3HH YelI0BeKa.

IIpakmuxa:

1. [Ipuemsl obpalieHus ¢ HarpeBaTeNbHBIMU NpUOOpaMu (CIIMPTOBKA,
IUIMTKA, BOAAHAs 0aHs) U XMMHUYECKOH MoCy10# o0111ero Ha3HauYeHusl.




2. CocrtaBneHue TabuWl, OTpaXKarOIMX KJIACCH(DUKALIUIO BEIIECTB,
U3rOTOBJICHHE JTHUKETOK HEOPraHWYeCKHX BEIEeCTB, COCTABIEHHE CIIMCKA
PEaKTUBOB, HECOBMECTUMBIX IS XpaHEeHHUS.

Tema 1. Boaa

Bona B Macmrabe mina”ersl. Kpyrosopor Boabl. IlpuponHas Boma u eé
Pa3sHOBUIHOCTH. XapaKTepUCTHKa BOJ [0 COCTaBy M cBoiicTBaM. MuHepalibHbIE
BOJIBI, UX MECTOPOXIEHHUs, COCTaB, LieneOHble CBOHCTBA, NIpHMEHEHHe. 3arachl
IpecHoM BobI Ha TUtaHeTe. [IpecHas Boja U ee 3anacel. DKoJIoruYecKue mpodieMbl
yucToil BoJbl. Bona B opranusme yesoBeka. Boga B MenuuiHe U ¢hapMaKoJOruu.
Anomamuu ¢uznyeckux cBolicTB. PacTBopsitomiast crioco6HOCTh Boakl. [Ipobiemsl
IIUTEEBOM BOJIEL.

lIpaxmuxa:

1. AHanu3 BOJbI U3 IPHUPOIHEIX UCTOUHHKOB.

2. PactBopsroniee 1eicTBUE BOJIBI.

3. OuucTKa BOIBI.

4. OnpeneneHne XeCTKOCTH BOJEI U ee YyCTpaHeHHe,

5. MHoro ;11 Boas! B OBoIax 1 GpykKrax?

TeMa 2.YncThie BellleCTBA H CMECH B JKH3HH YeJIOBeKa

Uuctele BemectBa JuctunupoBanHHas Boma, Kucmopon. Cepebpo,
Bonopon, Ceuren u np. Mertuuubsie pactBopsl. Cmecu Mopckast Boga. I'paHur.
Crane. PactBop xnopuaa Hatpus s WHBeKUMd. YyryH. Bosgyx. bazansr.
Crexyo. OMynbscust «Mmacio B Boje». PasHoBHAHOCTH cMecel, oOmactH HX
HCIIOJb30BaHUS B [IOBCETHEBHOM KU3HU 4YelloBeKa. | OMOT€HHBIE U TeTepPOreHHbIE
cmecu. Cmecu B (apmakonoruu. [IpuMeps! )KHAKUX, TBEPABIX M ra3000pa3HbIX
cMmeceil. OmHOpomHBIE W HEONHOPOAHBIE cMecH B ObiTy. CBOMCTBa CMecew.
Paznenenue cmeceit.

Brinzenenue  BelllecTB M3  HEOJHOPOAHOHM  cMecH, 00pa30BaHHOHU
pPacTBOPUMBIMH X HEpPacTBOPMMBIMH B BojJe BemiecTBaMd. OTcTaWBaHMeE:
Brinenenve BeliecTB U3 HEOJAHOPOAHOM cMecH, 0Opa3zoBaHHONW HEpPacTBOPUMBIMH
B BOJE BEUIECTBAMU C Pas3IM4HOW IUIOTHOCTBIO. B [nenutenbHONM BOPOHKE.
Juctrinsanus, BhINIapUBaHUE, HeHTpUu)yrupoBaHHUeE, XpoMartorpadus,
KpUCTAJUIM3alHsl ¥ BO3TOHKA. [leperoHka uiu JUCTUILIISIIUS - CIIOCO0 pa3/ielieHus,
OCHOBAHHEBI Ha pa3/IM4UH B TeMIlepaTypaX KUIIeHUs ApYyr B Apyre KOMIIOHEHTOB.

Ilpuem pazneneHus OOHOPOIHBIX CMeceld MyTeM UCHapeHUs JIeTy4uX
XKUAKOCTEH ¢ MOclenyrolled KoHaeHcauued Hux mnapos. [lpumep: nosydenue



JUCTHIIIIMPOBAHHOM BOJBL. PellleHne 3a1a4 Ha HaX0XIEHUEe MacCOBOM U 00 beMHOM
JOJIX KOMITOHEHTa cMecH. [Ipakmuka

. MIzrotoBnenue mnpocredmux GHIBTPOB W3 IOAPYYHBIX CPEACTB. Pasnenenue
HEOTHOPOIHBIX CMECEH.

OuncTKa MEHOrO KyIIopoca OT HEpaCTBOPUMBIX H PACTBOPUMBIX IPHUMECEH.

Tema 3. IloBapeHHas coJib 1 caxap
Ponb noBapeHHO# coiy B 0OMEHE BEIEeCTB UeoBeKa U )KUBOTHEIX. CoJieBoii
OanaHc B opraHusMe uesnoBeka. [I[puMeHeHUe XJIOpUAa HATPUS B XO3AMCTBEHHOMN
JesaTelbHOCTH 4enoBeka. Korma coms — 51,0 3noynorpeGrieHHe  COJIBIO.
Hcnonb3oBaHue  xjopuja HaTpusi B XUMHYECKOM  ITPOMBIILUIEHHOCTH.
HMcnonb30BaHue XJI0pH/1a HATPYs B MULIE, MeTuIMHe. [[pou3BOACTBO MMOBapeHHOMH
comu. Caxap u ero cBolicTBa. [Tose3Hble U BpeaHBIe YepTHI caXapa.

HeoOrraHOE nprMeHeHUe caxapa.
IIpakmuxka.
1. CBoiicTBa pacTBOPOB ITOBAPEHHOM COJIH

2. I'oput nu caxap?

Tema 4. Xumusa nuiu

M3 dero cocrouT mnuma. XUMHYECKHHA COCTAB NPOAYKTOB ITHTAHHS.
OCHOBHBIE KOMIIOHEHTHI ITHIIM: JXUPBI, O€JKH, YIIE€BOJbI, BATAMUHBI, COJIH.
XuMUs NPOLYKTOB PAaCTUTENBHOTO U JKMBOTHOTO HPOUCXOXKIEHHUS. DU3HOIOrUs
numeBaperus. [IpoaykTel OBICTPOTO TNPUTOTOBJIEHHS U OCOOEHHOCTH MX
pou3BozAcTBa. IIpoliecchl, NMpoHCXOAsIUE I[pH BapKe, TYUICHHH H JKapeHUH
muu. Kak cpenate ey He TONBKO BKYCHOM, HO M moye3Hoi? JloGaBku B
IIPOLYKTHI MUTAHMUS.

XMMUYECKAE  peakUMM BHYTPM  Hac. XUMH4YECKHe  IIPOIECCEHI,
NPOUCXOIIME IIPU XPaHEHUHN U IepepaboTKe CeTbCKOX03SIMCTBEHHOTO ChIPhS.

KOHCGpBaHTBI " aHTUOKHUCJIUTECIIH, UX POJIb.

Croco0BI XMMHYECKOTO aHaIM3a COCTaBa BEIICCTB B IIPOAYKTaX IMATAHHUA.
Coz[epx(aHI/Ie BHTaMHHOB 1 MHUHEPAJIbHBIX BECIICCTB B ITUINEBBIX IIPOAYKTaX.

lIpaxmuxa
l. Onpenenenve kadectBa Mena. IIpoBepka Mena Ha HalHyue
KpaxmMaja, Meja, caxapo3ssl.
2. Onpenenenvie ButamMuHOB A, C, E B pacTUTENIEHOM Maciie.
3. OrnpeneneHre HUTPATOB B IPOAYKTAX.

4, AHanu3 npoxXJiaJuTeIbHBIX HAITUTKOB.



5 Ompenenenye cofepskaHus )KUPOB B CEMEHAX pPAaCTEHH.
6. KauecTBeHHBIE peaklliy Ha IPUCYTCTBHE YIIIEBOIOB.
7

XUMUYECKHUE OIBITHI C XKEBATEIBHON pEe3MHKOM.
8. Omnpenenenne coaep>kaHUs ITOBApEHHOM COJUM B MPOIYKTAaX
IUTaHUs (Maciio, CBIPBI, COJIEHBIE TBOPOXKHEIE U3ENHS).

Tema 5. Cnnukn

[Tupodopsl. Mctopus uzobperenus cnudek. Cnimuku [lancens u Yokepa.
Cnuuku Copua. Crimuku Mpunu. [lIsenckue crmuku Jlynacrpema. KpacHbii u
Genslii pochop. OKUCIUTENBHO - BOCCTAHOBUTENBHBIE IPOLIECCHI, TIPOTEKAIOIIIE
IIpY 3aXKUTraHUM cnuuku. OCHOBHBIE BUJIBI COBPEMEHHEIX CIHMYEK. JlepeBsHHBIE
(M3roTOBJIEHHBIE U3 MATKUX IIOPO/JT JIepeBa - OCUHBI, JIUIIBI, TOIIOJIS, aMEPHKAHCKOMN
6emoit COCHBI U T. I1.), KAPTOHHBIE H BOCKOBBIE (ITapapMHOBLIE - H3TOTOBJIEHHBIE U3
XJIONMYaTOOYMa>KHOTI'0 JKI'yTa, IpONUTaHHoro napaduaom). ITo MeTomy 3akuraHus
- TEpOYHEIE (3a)KUraroIlUecs IPU TPEHUHU O CTIELHATBHYIO [TIOBEPXHOCTH - TEPKY) U
OecTépouHble (3RKUTAIOLIHUECS IIPU TPEHUH O JIFOOYIO ITOBEPXHOCTB).

Cnuueynoe IMpOU3BOACTBO B Poccumn. CTpOCHI/Ie, COCTaB M HU3TOTOBJICHUC
CITUYECK.

Cnennanssele cnuuky. [IITopMoBEIe (OXOTHHYBH) - TOPSIIHE Ha BETPY, B
CBIPOCTH M HOJ A0XAEM. TepMudeckue - pa3BHBalOlIde IIPU I'OPEeHHMH 0oJjee
BBICOKYIO TEMIIEPATYPY U JAIOIIHAE IPHU CTOPaHHH TOJIOBKH OOJIbIIEE KOIUYECTBO
teria. CUrHaBHBIE - JAIOIIHe IIPU FOpeHun BeTHoe miaMs. DoTorpaduyueckue

-  Jalole  MTHOBEHHYIO  SIDKYIO  BCIIBIIIKY,  HCIOJB3YEMYIO  IIpH
poTtorpadupoBanun. CurapHbsle - CIHYKM yBEIHMYEHHOTO pasMmepa if Oolee
IIPOAOJDKUTENBHOIO TOPeHUsl IIPU PAacKypUBaHUHM cUrapbl. TpyOOdYHBIEe- CITHYKU
YBEIIMYEHHOr0 pa3Mepa i OoJjiee  IPOAOIDKUTENBHOIO TOpPEHHS IIpH
pPacKypuBaHUM KypUTENbHOM TpyOku. KamuHHBIE - O4YeHB JUIMHHBIE CITHYKH,
4TOOBI 3a)KUraTh KaMUHBI. ['a30Bble - MEHbIIEH AJIMHEBI, YeM KaMHHHBIE, YTOOBI
32)KUraTh rasoBble ropenku. JlexopaTuBHbIEe (IMOZAPOYHBIE, KOJIEKIHOHHEIE) -
OrpaHUYeHHBIE BBIMYCKM KOpOOKOB (MHOrJa HabopaMH, YJIOXEHHBIMH B
JEKOPaTUBHYIO KOPOOKY).

IIpakmuxa

M3y4yenue CcBOICTB pa3snUyHBIX BUAOB cHH4YeK (OBITOBBIX, OXOTHHYBHX,
TEPMHUYECKUX, CATHAJIBHBIX, KAMUHHBIX, GOTOrpapuiIecKux).

Tema 6. bymara
Or nepraMeHTa W IIEJIKOBBIX KHUT OO0 Hamux naHed. [lemmronosa.
Ces3yromue: KaoiuH, KapOOHAT KalbLMs, MUTMEHTHL. XJIOMYaTOOYMa)XkKHEIE



TKaHHA. Bunael OyMarn M MX IpakTHYecKoe HCMoJb3oBaHUe. TexHomorus
npousBoacrtea Oymaru. Crpyktypa Oymarm ©OJ MHKPOCKOIIOM — BO
(IyopecleHTHOM CBEYEHHUH.

IHonydabpukatsl Ang Npou3BOACTBa Oymaru: [peBecHas Macca MWIH
LEeJUII0I03a; I[eJUII0I03a OJHONETHHX pPAcTeHHH (COJIOMEI, TPOCTHHIIEL,
KOHOIUTH, puca M JApPYrux); I[OJNYyLe/UII0JIo3a; MakKylaTypa; TpsaludHasd
mmojayMmacca; JJis CIeLHalbHBIX BHOOB Oymaru: acOecT, IIEpCTh M JApyrue
TEKCTHUIbHEIE BOJIOKHA.

[TpousBoacTBo Oymaru: MpUroToBiIeHUEe OYMa)kHOW Macchl (pa3Mosl U
CMElIeHHe KOMITOHEHTOB, IIPOKJIeiKa, HAaINlOJIHEeHHe M OKpacka OymakKHON
Macchbl); BeIpaOoTka OyMmakHOW Macchl Ha OymarozenarelbHOH MallMHe
(pa3baBmeHKe BOJIOM M OYMCTKA MAcChl OT 3arpsi3HEHHH, OTJIMB, IIPECCOBAHNE U
CYLUIKa, a TaK)Ke NMepBUYHAas OT/eJIKa); OKOHYaTeJIbHas OTAe/IKa
(KamaHIUpOBaHHE, pe3Ka); COPTUPOBKA U YIIaKOBKaA.

Ilpaxkmuxa.

1. 3y4yeHue cBOWCTB pa3IMYHBIX BUJIOB Oymaru. 2.
Ilonyyenue Gymaru.

Tema 7. XMMHS B CTPOHTEIBLCTBO
Crpoutensnsle pacTBopsl. ¥izsecTs. Mei. Ilecok. beroH. Liement. Mctopus
crexna. Kupnuun. @apdop 1 ¢asguc. [peBecrHa — yHUKAIBHBIHA CTPOUTEIbHBIN
Matepuai. JlakokpacodHsle Marepuaibl. CBoiicTBa omM(bl, MaclIsSHBIX Kpacok,
aMmanedt, pactBoputeneil. IlonsitTue 00 OSKONOrMYECKHM YHUCTBIX MarepHaax.
Kepamuyeckas mena. 3upmaput. Kampimmr. Comomut. ['pyrobnoku. CriimkaTsl
METaJUIOB U BsDKyLMe MaTepHabl. Koppo3us CTpOUTENBHBIX MaTEpUANIOB.

IlonuMepsl B CTPOUTENBCTBE.
XHWMHAYECKHE CBOMCTBA CTPOUTENLHBIX MATEPHATIOB

XumudecKasi CTOMKOCTB — 3TO CBOMCTBO II0Ka3bIBAaeT, HACKOJIBKO MaTepHall
YCTOMYUB K BO3JAEHUCTBHIO APYTHX BELIECTB: KUCJIOT, LIEI04Y€EH, COJIEH U ra3oB.

Koppo3noHHass yCTOMYHMBOCTE — CBOMCTBO MaTepuajia IIPOTHBOCTOSATH
BO3JIEHCTBUSM OKpYyXarollel cpenpl. Yalle BCero 3To OTHOCHTCA K CIOCOOHOCTU
He ITPOMYyCKAaTh BIArY.

PacTBOpUMOCTE — CBOMCTBO, IIPU KOTOPOM MaTepHall UMeeT CIIOCOOHOCTH
pPacTBOPATECS B PA3IMIHBIX KUIKOCTIX.

Anre3us — CBOMCTBO, KOTOPOE XapaKTEePU3yeT CIIOCOOHOCTh COETMHSTHCS C
OPYTUMHU MaTepHaaMH U [IOBEPXHOCTSMH.

Kpucrajummsauus — XapaKTepHCTHKa, NMPH KOTOPOM MaTepHall MOXET B
COCTOSHHH I1apa, pacTBOpa WIH pacliiaBa 00pa3oBbIBATE KPUCTAIUIEI.



Buael  3arpssHeHuil  (TbUIEBBle, paaualldOHHBIE, OHOJOTHYECKUE,
ITyMOBBIE), 3Ha4eHHE )XKUBBIX OPTaHU3MOB B IOMaxX U KBapTupax. IIpakmuxa

Onpenene}me OTHOCHUTEJIBHOM 3abIJIECHHOCTH BO3yXa B IIOMEIICHNH.

Pemenue 3aJ1a4d C 3KOJIOTHYCCKHNM COACPXKAHUEM.

Tema 8. XuMHSI H aBTOMOOHJIb

Martepuainbl, KOTOpblE HCIOJB3YIOTCS IUISI M3TOTOBJICHUST aBTOMOOWMIIEH.
3anpaBoYHbIC KUAKOCTH (TOIUIMBO, Macia, CMa3KH, OXJIXKJAOIIIE XKUAKOCTH U T.
II.); PpEe3WHBl - INMHBI W PE3UHOTEXHUYECKUE U3MAENHUs; IIJIACTMACCHI;
OTAEIOYHOIeKOPaTUBHbIE MaTepHuaIbl (obuBKa, JIaKu u KpAacKH,
AHTUKOPPO3HOHHBIE ITOKPBITHSA U T. I1.); KJI€U, TEPMETUKU. DJIEKTPOIUT — 3TO YTO-
TO 3HAKOMOE. DeH3HWH, KepOCHH U JpYrue «- HUHBl XHUMHWYECKUE IPOLECCHI,
IIPOUCXOISINNE ITPH SKCILTyaTallui aBTOMOOWMIIS. DKOJIOTHS U aBTOMOOUITB.

IIpakmuxka:

1. Ben3un u kepocuH Kaxk pacmeopumen.

OMnBITHI IO 0O3HAKOMJICHHUIO C PacTBOPSIOIIKM JeiicTBEM HeTeNpoayKTOB,
KaK M IMPEeIbIAyINui, MIOX0 BUAHEI C JIEMOHCTPAIlMOHHOI'O CTOJA, ITO3TOMY HX
JydIlle BCEro CTaBUTh B KauecTBe J1JaOopaTOpHOM paboThI.

a) B npoOupku ¢ GeH3uHOM, KEPOCHUHOM U BOJOM HanuBaroT mmo 0,5 mu
pPacTUTEIBHOTO Macja M B30aNTHIBalOT. Maciio pacTBOpsieTCs B YIVIEBOAOPOAX.
OTMeuaroT JIy4IIy0 pacTBOPUMOCTE B OeH3UHE.

6) B HeGomplme cTakaHYUKM WU (GapPopoBble YalKA C TEMH XKe
YKUIKOCTSIMH ITOMEIIAIOT KYCOYKH TKaHU C MATHAMHM JKHpa U MEPEMENMUBAIOT UX
CTEKJISHHOH majoukoii 2-3 MuH. [Tocie BEICBIXaHUS TKaHU, TOMEIleHHbIe B O¢H3UH
U KEPOCHH, OKa3bIBAIOTCS OUUIIIEHHBIMHU OT JXHpa.

2. I'opeHue gvlcuiux y2nes000pooos.

a) CMa4yuBaOT MOJOCKU (UIBTPOBAIBHOM Oymaru B OeH3MHE, KEPOCHHE,
Ma3yTe W IIOJDKWTAlOT WX. BellecTBa ropsar cBeTslMMcs IulamMeHeM. Briciue
YIJIeBOJOPOABI IIPU TOPEeHUH 00pa3yroT KOIOTb.

6) Ha >xeme3nple macTUHKU WK (GappopoBble KPBHIIIKKA HAIUBAKOT II0
HECKOJIBKY Karleqb OeH3WHa, KepoCMHa M CMAa304YHOro Macjia WIM Maszyra U
nomkuraroT. Habmomaror To ke siBaeHue. OOpalaroT BHUMaHUE Ha JIETKYIO
BOCILIaMEHIEMOCTE O€H3WHA U Ha CPAaBHUTEIBHO TPYAHYIO 3ar0OpaeMoCTh Ma3yTa.

B) B xenesnyo wiu ¢aphopoByro JOXKeuKy IOMellaloT HeOOJIBIIONH
Kycodek mapauHa ¥ HarpeBaroT ero B IUIaMeHU ropeiku. Ilapadun niasurcs, a
3aTeM ropur, 00pasyst KOIOTb.

3. Ouucmra 6eH3uHa u KepoCcuHa.



bensvH M KepocuH IIocie 3aBOINCKONM IEPEeroHKH CcoAepxaT IpUMECH
HaQTEHOBBIX KHUCJIOT W J[ApPYTUX BEILECTB, OCIOXHSIOWNX WX IIPUMEHEHUE.
HeounmieHHbIi KepocUH, HalpuMep, IUIOXO MOJHUMAETCS MO (GUTIIIIO JIAMITH,
ciabo roput u O6sIcTpo 0O6pasyet Harap. Heouunmiennsle npoayKThl MOXHO Y3HATh
0 TPS3HOMY BUAY U MaJIOi IpO3payHOCTH.

Ouuctky npousBonsT OOBIYHO, oOpabaTeiBasi HedTENpOOYKTHI CIepBa
KOHIIEHTPUPOBAHHOM KUCIOTOH, a 3aTEM LIEJIOYbLO.

HanupaioT B OOJIBIIYIO I€IUTENIbHYI0 BOPOHKY 15—20 MJI HEOUHILEHHOTO
KEepOCHHA U MPHUOaBISIIOT 2-3 MJ1 KOHLIEHTPUPOBAHHOM CepHOM KUCIIOTHI. BOpoHKY
3aKpBIBAIOT MPOOKON U cMech BCTpAXUBAOT 0Koio 10 muH. [Ipu 3TOM BOPOHKY
Iep>kaT MpoOKoM BHU3 U BpeMsl OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BBIILYCTUTh
BBEpX Iaphl JIETy4ux BemlecTB. [locne 3TOro cMmecu Aar0T paccloOUThCS, Ha YTO
TakxKe nmotpedyercst MUHYT 10 umu naxce 60mbIle, U MeJIEHHO CITyCKAIOT HUXKHUH
CJIOM KHUCJIOTO I'yApOHa.

OcraBmmiics B BOPOHKE KEPOCHH ITPOMBIBAIOT IMOAOOHBIM XK€ CIIOCOO0M
BOJOM B TeueHUue 1—2 MuH. BOOHEBIN CI0M CIIyCKAIOT, & KEPOCUH IIPOMBIBAIOT S—

10-ipoleHTHRIM  pacTBOpoM Ieiouyd. [locie cnuBaHWs —LIENOYHOTO  CJIOS
OTMBIBAIOT OT KEPOCHHA BOAON OCTATKH 11eno4u (rpoba deHondrarertHoM).

YOexmaroTcs B TOM, 4YTO OYMUIEHHBIM KEPOCHH OKa3bIBaeTcsa Oolee
IIPO3payvyHbIM, JIy4Ille TOPUT U UMEeeT IPYrou 3amnax.

Ha nuctku ¢unbpTpoBanbHOM Oymaru MOMENIAIOT KaIUIM HCXOJIHOTO |
OYUIIEHHOTO KepocuHa. OUUILEHHBIM KEPOCUH HCIApPSAETCS IOJHOCTHIO,
HEOUHUIIEHHBIN OCTaBIsET Mocie ce0s MATHO IMpUMeECEeH.

Tema 9. Xumusi crupaeTt, YHCTHT ¥ yOupaeT Mkuia.
CocraB, cTpoeHHe, [TOIy4eHue.

CunTreTHYeCKHE MOIOIIUE CPEACTBAa U MOBEPXHOCTHO - AKTUBHBIE BEIICCTBA.

OcnoBHble koMITOHEHTEI CMC: NOBEpXHOCTHO-aKTUBHBIE BELECTBA
(ITAB); BcmomoraTeibHBIE BelIeCTBa: IIEJIOYHBIE COJU - KapOoHAT H
CUJIMKAT HaTpus, HEUTpalibHble CONU - cyiabdar u ¢ocdaT HATpus;
KapOOKCUMETHIIIIEIITIOI03a, OJIMBUHWITTHPPOJIUIOH, XUMHUYECKUE
orbenuBareny (Mepconud); XUMHUeckue oTOenuBarenu (IIEPEKHCH
BOAOPOa); puznueckue (ONTHUeCKe) OTOeIUBATENH - (IIyopecLUupyIOIIne
COCNMHEHUs; ancopOLMOHHBIE KpacuTenw (yJbTpaMapuH, WHIHTO,
CHUHTETUYECKHEe OpraHWdecKue IUIMEHTHI); OHomo0aBKU - (QepMeHTH
(Jumasel, mpoTeaskbl U Ap.); OTAYIIKU; aHTUCTATUKH.

CpencrtBa OBITOBOM XMMHMM - XUMUYECKHE CPEICTBa MO YXOIy 3a
cOOCTBEHHOCTBIO: OJIeXKI0H, MOMeleHUusIMU, aBToMoOmsiMu. K cpencrBam



OBITOBOM XMMHUHK OTHOCHT NE€3UMH(OULUPYIOLINE CPECTBA, PelleJUICHTHI U IIp.
cpenctBa. CpezcTBa OBITOBOM XMMUM, IPUMEHSIEMBIE 7151 BEIBEICHUS IIATEH.

IIpakmuxa
1. Onpenenenue pH - cpenpl B MbIIaxX U MIAMITYHSX.
2. [IpuroToBneHne MbLJIa U3 CBEYKU U CTUPAIBHOM COJIBI.

3. BriBenenue nsiteH ¢ Tkanu. Meina. Cocras, crpoeHue, noiaydeHue. 4.
CpaBHeHHe CBOMCTB MBLIA CO CBOMCTBAMU CTHUpPaIbHBIX ITOPOILIKOB.

Tema 10. Xumus H KOCMeTHYECKHE CPeACTBA

Kocmetnueckue Mmoromue cpenactsa. Kpemsl. [leHomoromue cpencTsa.
OnonackuBarenu u KoHAuIHoHepsl. ['enu. CocTaB 1 CBOMCTBA KaK COBPEMEHHBIX,
TaK M CTApPUHHBIX CPEICTB THTHEHBl, IPaMOTHBIM BBHIOOD CpENCTB TUTHEHB;
IIOJIe3HBIE COBETHI II0 YXOAY 3a KOXXeH, BojocaMM M mojiocThio pra. CocTaB U
CBOMCTBa HEKOTOPBIX IpErapaToOB I'MIMEHUYECKOM, JleueOHOH U JIeKOpaTHBHOM
KOCMETHKH, TPAMOTHOE UX HMCIIOIb30BaHHE., XMMUYECKHUE MTPOIIECCHI, JIeXKAIlHe B
OCHOBE yXOJIa 3a BOJIOCAMH, X 3aBUBKH, YKJIAJ(KH, OKpPACKH; IPAaBUIIBHEIA yXo 3a
BOJIOCAMH, TPAMOTHOE MCITOJIb30BAHUE MPETapaToB AJIsl OKPACKHU U YKIIAJKH BOJIOC,
OPHEHTUPOBaHKHE B UX MHOT000pa3nu.

Je3000paHThl ¥ 030HOBBIN «IIUT» MIaHETEL.
JlymicTele BeltecTBa B NaphroMepHH, KOCMETHKH, MOIOIIUX CPeICTBAX.
Ddupnsie Macna. CocTas.

CrnoxHble 3¢gupsl. CocTas, cTpoeHHE, IOTyYeHHE.

lIpakmuxa
1. W3yyeHne cocTaBa AEKOPaTHBHOM KOCMETHKH II0 STUKETKaM.
2. Omnpenenenve pH - cpelbl B MBUIaxX U MIAMITYHSIX.
3. HzBneuenne 3UPHBIX Macell U3 PacTHTENIbHOTO Marepuana.

[Tepeunas MsTa, e1OBOE MacJo.

4. [Toxy4uenue cIOXKHBIX 3PUPOB U3 OPraHUUECKUX COCTUHEHUH.
OtunMeraHar (3amax poma). M3o0ytunatanat (GpyKToBbIi 3amax).

Tema 11. XumMug — X034 Ka JOMAIIHEeH aNTeYKH
JlekapcTBeHHBIE TTpernaparsl, X BUAL U HazHadeHue. Kaxoe nexapcTso
— XAMWYECKHM pEeaKkTuB.

MHororpanssiii #ox. [loueMy Hon Hano Aep)kaTh B INIOTHO 3aKyIIOPEHHOH
CKJITHKe. «3eN€HKa» WU pacTBOp OpHIUIMaHTOBOIO 3€JIEHOTO.

Heo6brynnle cBOMcTBA OOBIYHOM 3¢ IEHKH.

AKTHBHUpOBaHHEIH YrOJIb.



JlexapcTBa oT npocTyAsl. ButaMuubsl CaMofe/bHEBIE JTEKapCTBa.

ACIIHpHH WM alleTUJICAIMITAIIOBAs KACIIOTa U ero cBOMCTBAa. UTO none3Hee:
aCNUPHUH WU yTicapuH, HypodeH win ubynpoden?

[Tepekucs Bopopoaa u ruaponeput. CBoHCTBa MepeKHUCH BOIOPOIA.

[lepMmanranar Kaagus, MapraHiOBOKHUCIBIA  Kaluud, OH XKe —
«MapranioBka». HeoObluHble cBOHCTBa MapraHuoBkd. Kakyio onacHoOCTb
MOJKeT IIpeCTaB/IsATh MapraHIOBKa.

Hy’xHa 1 B foMallHei anTedke GopHas KUCIOTa.
Crapsle nekapcTBa, KaKk ¢ HUMH [1OCTYIIUTh.
Bompocs! k cemunapam:

1. ITepmanranar kamus. Mcropus orkpeiTua. QPusndeckue
cBoiictBa. OxucinuTensHble cBoicTBa. IIpaBuia XpaHeHHs IlepMaHaraHaTa
KaJIus.

2. [lpumenenue pacTBOpa IlepMaHraHaTa Kaausi B ObITy, B
MeauiuHe. Mepsl nepBoM MOMOIIM IIPU OTPaBIEHHUU KOHLICHTPHUPOBAHHBIM
pacTBOPOM IIEpMaHraHaTa KalHs.

3. PactBop OpmmmaHToBOro 3eneHoro. Ilepokcua Boxpopona,
ucropusi OTKpbITHA. Ileprunpons. Puspyeckwe, XHUMHYECKHE CBOMCTBa.
[TpuMeHeHHe B MeaWUHHE: KPOBOOCTAHABIMBAIOIIee M JAe3MHOUIMpYOLIee
cpexnctBo. [Ipakmuka.

1. ITomyuenue nogodopma.

2. JleficTBHe KUCIIOT Ha OpHI/UTHAHTOBBIH 3€EHBII.
3. lllenouyHoe paciienieHye JeBOMULIETHHA.

4. KauecTBeHHasl peakiisa Ha IEpOKCH] BOJOPOA.

5. OnpeneneHne BAUTAMHUHOB B ITperiapaTax IOJMBUTAMUHOB.

Tema 12. XuMHA B MeJHLHHE

Iepevie wazu xumuu ¢ Mmeduyune. IloHsatue o dapmakoyoruy,
WMaTPOXUMHUH, XUMHUOTepanuu. [lapaneinbc — OCHOBOIOJIONKHHUK MEIMLIMHCKOH
xumud. Kmapguit ['anen — dapmakonor. [I. DOpnux — OCHOBOMOJOXHUK
xumuoTteparnud. Ilpodeccuu: XuMHK, OHOXUMHMK, (apMaueBT, nabopaHT.
JlexapcTBeHHEIE  BemecTBa. KiacCHpHUKalMK  JTEKapCTBEHHBIX  BEILECTB:
dapmakomorudeckas, xumudeckas. Cplpp€ A1 NOITydeHHs HeOopraHUYeCKHX,
OpraHWYeCKUX JIEKAPCTBEHHBIX BellecTB. POpMBI JIeKapCTBEHHBIX IIpenapaToB:

TabJieTKu, Ipaxke, CBEYH, SMYJIbCHH, CYCIIEH3UH, HACTONKM U 1p. [Ipaxmuxa
1. O3nakomiteHHEe ¢ hopMaMH JIEKAPCTBEHHEIX ITPENapaToB.

2. 3HaKOMCTBO ¢ 06pa3uaMp1 JICKapCTBCHHBIX CPEACTB ¥ OIIBITEI C HUMH.



3. DKcKypcus B MeIYHKT.

Cample npocmble u3 1exkapcme

Ilepmanranar kamusa. Vcropust otTkpeiTus. @Ousndeckue CBOMCTBa.
OxucnurensHble cBOKMCTBA. [ [puMeHeHue pacTBOPOB NepMaHraHaTa Kajius B OBITY,
B MemuuuHe. [IpaBuna xpaneHus. Mephl IepBOil NOMOIIM NpU OTpaBIEHUU
KOHLIECHTPUPOBAaHHBIM DPAacTBOPOM IlepMaHraHara kamus. Ilepoxcun Bomopona,
ucropusi OTKpeiTHSA. [lepruzpons. @Pu3nyeckue, XUMHYECKHE CBOMCTBA.
IIpuMeneHre B MeOWIIMHE: KPOBOOCTAHABIMBAIOIIEE M Je3UHQHUUUpYOIIee
cpeactBo. HMox: wcropusi OTKpBITHA, CTpPOEHUE, (U3UYECKHEe M XHMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

BopHas kucinoTa, OOpHBI CHHUPT, AQHTUCENTHYECKas AaKTUBHOCTE.
OU3HOIOTHYECKUM pacTBOP.

Jlsmuc. Hamarsipusiii ciupt. ['excaruapar xnopuaa kansius. ['enraruapat
cynbdaTa [UHKA.

AKTVWBUPOBaHHBIN yTOJIb.

lIpakmuxa

1. [IpuroToBieHne pacTBOpa XJIOpHUIa KaJIbLUs ¢ 3aJaHHOH MaccOBOM
JOJIEH.

2. «Kunkuii xameneon». Paznoxenue nepokcuaa Bomopona. H202 —

OKHCITUTENb, BOCCTAaHOBUTENb. PacTBOopeHuMe wuoxa B BOIE, B CIIHPTE.
Pacnio3znaBanue woaupoB. OOeclBeyrBaHHE pacTBOpa II€pMaHraHaTa Kajlus
AKTUBHUPOBAHHBIM YIJIEM.

Aooeumvbie eeugecmea

Anel. Knaccuduxanus SOOBUTHIX BEIIECTB. YTapHBIM ras3: IPU3HAKU
otpaBieHus. Okxa3anue nepBoit momoInu. PtyTs. TokcuuHoCTh napoB pTyTH. Conu
PTYTH: KOJIIOMENb, CyjeMa, MpHUMeHeHHe B MeaunuHe. Mspimbsik. CBunel.
CoenuHenuss xpoma. TOKCMYHOCTH OpraHUYecKUX pacTBopurened. IIpasBuma
XpaHeHUs 0B B OBITY. Mepbl mepBOM IIOMOIIM IPU OTpaBiICHUU. XUMHUS U
MeuLIHA.

Buozennsvie snemenmol u ux coeOuHeHun

OOGuruii 0630p OHONOrNYECKON POJIH ITIEMEHTOB-OPTraHOT€HOB Y TIIEPO/.

Bomopoa. Kucnopon. Azot. Cepa. ®ocdop.
Buosnorudeckas poJib HEKOTOPBIX HEMETaUIoB, HE OTHOCALIMXCA K
opranorenam ®@top. Xinop. bpom. Mox. Kpemuuii. Cenes.

Buonornyecku BaXHbIE HEOPTaHUYECKUE COSIUHEHUS HEMETAIIIOB.
Kucnopon. Os3on. Bonma. Munepansasle Bozasl. I[lepokcua Bomopopa.
®epMeHTaTUBHBIE CPECTBa 3alIUTHl opranusMa. CepoBonopos. AMMUaK.

I_II/IKJ'I MO"ICBI/IHOO6pa3OBaHI/ISI. MoHooKcH L a30Ta.



HutpaTel, HHATpUTBL. VYTINEKUCIBI ra3. MOHOOKCHL yriepoza.
Bydepurie cucremsr opranusma. ['mppokapGonaTtHas OydepHas cucrema.
®ocdarnas OydepHas cucreMa. MexaHu3M O0yhepHOro JeHCTBUS CHCTEMBI.

BzanMocBs3b KpyYIoBOpOTOB OHMOreHHBIX 3JIEMEHTOB.

buoneopzanuueckana xumua u meouyuna
Heopranmdeckyro OMOXMMHIO MOXHO paccMaTpUBaTh KakK IPUIIOKEHHE
IPUHLUIIOB KOOPAVMHALIMOHHOM XUMHUU METAJIJIOB K OMOIOTrHYECKUM ITpobieMam.

Mertains! B OprannusMe 4CJIIOBEKa
buonoruueckas POJIb «METAJIJIOB XKHU3HW

O6mwmii 0630p ponu s-metayioB. Hatpuii. Kamuit. Marnuii. Kausuui.
JlaHHbBIe MeTa/UTBl paCCMaTPUBAIOTCS COMVIACHO IIIaHa:

ConepyxaHue B 3eMHO# Kope. BaxxHeiiiue npupoaHsie CoeAMHEHUS.

Copepxanre U (GOpPMBI CYIIECTBOBAHMS B XKHUBBIX OpraHu3Mmax. buosjormueckas
pOJIb.

X HpI/IMeHeHI/Ie METaJljiIa u €ro COCIH/IHGHPIIZ B MCIHUITHUHE.

Tokcu4yHOCTH MeTAJIIa ¥ €T0 COSIUHEHNUH. )

O61uuit 0630p ponu d-metasuios. XKene3o. Mapranen. Kobanst. Mens.

unk. MomubOaeH. J[aHHbIE METAJUIBI paCCMAaTPUBAKOTCS COTVIACHO ILJIaHA:

1 CopneprxkaHue B 3eMHOM Kope.
2 Baxxneiiimue npupoaHble COeANHEHUS.
3 Coneprxanue v GOPMEI CYIIIECTBOBAHHS B )KHBBIX OpraHU3MaXx.

buonoruueckas POJIb.

4 [IprMeHeHre MeTallla ¥ ero COeIMHeHUI B MeAULIUHE.
®usnonoryyeckass ¥ IATOJNOTMYECKAs POJb HEKOTOPBIX 3JIEMEHTOB B
opraHusMe. s-OneMeHTHl. d-OnemeHTsl. KoMmekcHble (KOOpAMHALIMOHHEIE)
COENUHEHHUs pa3JUYHBIX OJJIEMEHTOB B OpraHu3Me. OJEeMeHTHl, O0Je3Hu,
JeKapcTBa. bUOMIOrM4ecKy akTUBHBIE MOJIEKYJIBI.

Boma. AmuHOKHCIOTBL. AckopOuHOBas kucinora. OpToMoneKyJsipHas
MeauIMHa. buoormdeckd akTUBHBIE OJMIOMephl buonoruyeckas polb
HEKOTOPBIX METAJJIOB, HE OTHOCSIINXCS K «METaJlIaM JKU3HIWY. AIIOMHHHM.

Cepebpo. bapuii. Pryts. CBHHEIL.
IIpaxkmuxka.
Temarudeckas BUKTOpUHA «XUMUSA U MEAULIUHAY.
Du3uueckan xumus u mMeouyuHa

®u3nosor — 370 GU3NKOXUMUK, UMEIOIIUNA AeNI0 C SIBICHUSIMU JKHUBOIO
opranuzMa. U.M. CedenoB JKuBBIE OpraHM3Mbl MOI'YT CYLIECTBOBAThH JIMIIb



Onmaromapss MX 3aMedyaTeNbHOM CIOCOOHOCTM KUHETHYEeCKHM KOHTPOJIMPOBATh
XUMHUYECKUE PEaKLUd U TEM CaMbIM IOJABIIATH CTPEMIIEHHE K JOCTHXKEHHIO
TepMoauHaMu4eckux paBHoBecuil. 11.B. bepe3un Xumuueckas TepMoarHaAMUKa
¥ )KMBBIE OPraHU3MbI TepMOaHAMUKa ¥ OpPTraHU3MBI.

Xumudeckas M OuoXuMHuYecKas KWUHETHKa M Katanus. DepMeHTH —
OMoNIOrMYecKre KaTaaTnu3aTophl. 3HaYeHHe PaCTBOPOB ISt OHOJIOTHU U MEIULIUHEL.
KucnoTHo-1en09HOe paBHOBecHe U OydepHble CHCTEMEI OpraHu3Ma.

AMUHOKHCIOTHEIE OydepHble cucteMsl. benkoBple OydepHble
cHUCTeMBI. V3MeHeHHE KHCIOTHO-IIEJOYHOTO PaBHOBECHS IPU Pa3IMYHBIX
3a00JIeBaHUSIX.

Meouyunckue mamepuaiot

Heoprannyeckue MeIMLIMHCKHAE MaTepUanbl. MeTaisl.  YTiepolHsle
MaTepuanbl. MexaHU3MBl B3aUMOJEHCTBUS MENUIMHCKUX MAaTEpUaloB C
OHoJIOTHYeCKUMH cHUcTeMaMU. B3auMoneicTBus: MaTeprall — KpOBb, MaTepual —
TKaHb, MaTepua — KJIeTKa, MaTepyuai — OHONOINMEpBHI.

HckyccTBeHHBIE OpraHbl. ArmmapaTtbl «HUCKYCCTBEHHOE Ceple-jerkoey,
KHUCKYCCTBEHHasi I04YKa». VICKYCCTBEHHOE cCepJle 4YeloBeKa C aBTOHOMHBIM
WUCTOYHHKOM ITUTAHUS.

Bomnpocs! k ceMuHapaMm:
1. Hox: wucTopuss OTKpHITHS, CTpoeHHe, ¢HU3U4YecKue U
XUMUYECKHe CBOMCTBA, MPUMEHEHHE.

2. bopuass kucmora, OOpHBIM  CHHUPT, aAHTUCENTHYECKAs
aKTUBHOCTb.

3. ®duzuonorndeckuii pacteop. Jianuc. HamaTeIpHsiil CrIuprT.

4. OypauunuH.  AKTUBUPOBaHHBIA  yroib. [ OpYMYHMKY,
wiacTeipu. VX mpuMeHeHue, CBOMCTBa, CIIOCOOB! XpaHEeHUS.

5. AcnupuH. IlpumeHeHne, (papmakonoruyecKoe AEHCTBHE Ha
OpraHu3M.

6. AHTHOMOTUKY, KIaccudukanus. J[ucoakTpuos.

7. ApomaTHdecKue Macjia Y4 HUX [JeWCTBHE Ha OpraHu3M.
Apomatepanusi.

8. AcnupuH, ¢pU3NYecKre CBOMCTBA, UCTOPUS MOTy4YEeHHUS.

9. AHTUOUOTHUKHU, UCTOPUS OTKPBITHUS.

10. Knaccudukanus sa0BUTHIX BELIECTB.

11.  VYrapseli ras: npusHaku oTpaBneHus. Oxa3zaHue IEpBOH

IIOMOIIIH.



12. Prtyts. TokcmurOCTh mapoB pryTH. Collu pPTYTH: KaJOMEIb,
cyjnema, npuMeHeHHe B Meauny#e. Mpnubsk. CBuHer. CoefHHEHHS XpoMa.

IIpaxmuxa
1. HcciienoBanue eKapCcTBEHHBIX [IPENapaToB.
2. HenoBas  urpa  «Cnacute  GonpHOroy».  JlemoBas — wrpa

COIPOBOK/IAETCS MPOBEACHUEM KaueCTBEHHOI'O aHalu3a pacTBOpa KOHKPETHOTO
BeI[ECTBAa XUMHYeCKHUMH MeToaMu. (BemecTBa: THocynpdar HATpHs, HOBOKAWH,
JIaKTaT Kaublus, D-rioko3a, MeIHbIH KyIIopoc, OpoMHUL Kajus, CyibdaT Mardus).

3. HccnegoBaHue TOKCHYHOCTH OBITOBBIX BemecTB. (OCTOPOXKHO,
nuiessle fobaBku! X aeiicTBre Ha OpraHusM.

4, Pemenre 3amau mo oOIEH XHUMUHM ¢ MEAUKO-OHOJIOTHYECKOH
HAIIPaBJIEHHOCTHIO.

5. Konkypc (Konu4yecTBeHHBIN) YUCa penieHHbIX 3a1a4d. CocTaBieHue
cOOpHUKOB 3a/1a4 ydamuxcs mo temMe (¢ pemeHusMu). CocTaBlieHHe TBOPYECKUX
pacueTHBIX 3a4a4 10 Pa3IUYHBIM TeMaM.

Tema 13. BoinosiHeHHe NPOeKTOB
Teopus. ITonstue npoekra. TUIIEI TPOEKTOB, OCHOBHBIE 3TAIB] BBIIIOJTHEHHS
npoekta. Kputepuu oOLieHMBaHUS BBITIOJHEHUS M 3aIIUTHI NpoekToB. Co3gaHue
IIPOEKTa OCYILIECTBIAETCS 110 CIEAYIOLIUM JTalram:

— Ornpenenenue npoOaeMsl;

- AKTyanuzauus Tem; —

Be160p 00beKTa U3ydeHus; —

[TocTaHoBKa nenu u 3agady;

- IlopGop MaTepuana;

— Br16op MeToORB Hcclie10BAHUS;

— IlpoBeneHre axcnepuMeHTaNbHOR paboTHI;

- Odopmnenue paboTsl;

— 3amura NpoeKTa, NpeacTaBlieHue pe3yabTaToB.

Ilpakmuxa

Brimonnenne IIPOCKTOB C HCIIOJB30BAHHEM KOMIIBIOTCPHBIX TEXHOJIOTHH.
33.IIIHTE1 IIPOCKTOB.

3. ®opMbl KOHTPOJISI H ATTECTALHH 00y4alOLIHXCSH



JUts oTciexUBaHUS pPe3yNbTaTUBHOCTU 00pa3oBaTeNBHOrO Mpolecca Io
nporpaMMe «XHMHA B JKH3HH 4YeJOBEKa» MCIIONB3YIOTCS CIIEAYIOMIME BHIBI
KOHTPOJIA:

- HpeI[BapI/ITeJ'IBHBIﬁ KOHTPOJIb (npOBepKa 3HAHUH YdHaluxcsl Ha Ha4aJlbHOM JTarle
OCBOCHHA HpOFpaMMBI) — BXOOHOC TCCTUPOBAHHUE,

- TeKyILIAH KOHTPOJIb (B TeYEHHUE BCErO CPOKA peallu3alliy IIpOrpaMMEl);

- UTOTOBBIA KOHTPOJL (3aKII04YUTENbHAS [IPOBEpKA 3HAHWM, YMEHHU, HABBIKOB 110
uroram peanusanuu [IporpaMmsr).

(DO[)MI:I arTrecramun
- CaMOCTOATCIIbHaA pa60Ta;
- TCCTUPOBAHHC]
- TBOPYCCKHE OTYCTDI;
- y4acTuE€ B TBOPYECKHMX KOHKYpCaX H HpEI[MeTHOfI OJIMMIIHaAE II0 XHMMHH, -
MMpe3CHTallA U 3allliTa I[IpOCKTa.

Tekywmnii KOHTPOIb:

dopMaMH KOHTPOJIS YCBOEHHs yueOHOro MaTepraia [IporpaMMe! SBISOTCS
OTYEeTHl IO IIpaKTHYecKHM paboTaMm, TBOpyeckHe pabOoTBI, BBICTYIUICHHS Ha
CeMHMHapaX, Co3JaHhe Mpe3eHTalldd no TeMe U T. A. O0y4aromuecs BHIMOIHSIIOT
3aJaHusd B HHAMBHAYaJIBHOM TeMIle, COTPYIHHYas C IEeJaroromM. BrimonHeHue
MPOEKTOB CO3JIa€T CHUTYALIMIO, IO3BOJISIOIIYIO pPeaju30BaTh TBOPUYECKHE CHIIBI,
obecriednTh BEIPAOOTKY JWYHOCTHOTO 3HaHMS, COOCTBEHHOTO MHEHMS, CBOEro
CTHJS HAEATEeNbHOCTH. BKiroueHue oOydaronmxcs B pealibHYI TBOPYECKYHO
IesATEIbHOCTD, IPUBIEKAIONIYI0 HOBU3HOM M HEOOBIYHOCTBIO SBISIETCS CTUMYJIOM
Pa3BHUTHA MMO3HABATEIHHOTO HHTEpeca. OTHOBpEeMEHHO pa3BUBAIOTCA CIIOCOOHOCTH
BBIABIIATH IPOOJIEMBI U pa3peliaTh BOZHUKAIOLINE IPOTHBOPEYIHUS.

Ilo oxoHYaHMH KaXXAOH TeMBI NpOBOOWUTCI MTOTOBOC 3aHATHE B BH]IEC
TEMATHYCCKOro TCCTHPOBaHM .

HroroBas arrecrauus npeayCMaTpUBaCT BBINIOJIHCHHE HHAUBUIYAJIBHOT'O
IIPOCKTA.

4. OpraHu3alHOHHO-NeAaroru4ecKne ycJoBHs
peanu3zanuu Ilporpammei.

4.1. YuebHo-MeToan4ecKkoe oOecneuyenue IIporpammel



Mertonuka o0ydeHus 1o mporpaMMme «XHUMHS B KHU3HHU YeJIOBEKA») COCTOMT
U3 COYETAHUS JIEKIIMOHHOTO U3JI0KEHUS TEOPETUUECKOTO MaTepraja ¢ HarJIsAHBIM
[I0Ka30M WIUTIOCTPUPYIOIIEr0 MaTepHalla U NPHUEMOB pEeIIeHHs TNMPaKTHUYECKUX
3a/1ay. OOyuaromuecss ~ 3aKpeIUBIIOT  TIOJyYeHHblEe  3HAHHUA  IyTEM
CaMOCTOSATEIBHOIO  BBIUIOJMHEHUS IpakTU4YecKux pabor. Jlns  pa3BUTHSA
TBOPYECKOIO XMMUYECKOrO MBIIIUICHHUS ¥ HABBIKOB aHAJUTUUECKOHN AeATENIbHOCTH
nefaror MpPOBOAUT CEMHUHAphl, 3aHATHUS [0 IPe3eHTAlUHd TBOPYECKUX U
NpPaKTUYECKUX pabOT, MO3TOBEIE IITYPMBI, HHTEJIEKTYalIbHbIE UTPHI.

4.2. MatepuajbHO-TeXHHYecKoe o0ecnievyenue Ilporpammbi
OpraHu3alioOHHbIE YCJIOBHS, ITO3BOJISIOIIUE peain30BaTh COAEPIKAHUE
JOTIOTHUTENIBHOW 00pa3oBaTeIbHOW IIPOrpamMMbl «XHMHSI B )KM3HH HETIOBEKa»
[IpEeaIoaraloT HaIU4Ke:

- IOMENIEHUA, YKOMIUIEKTOBAaHHOTO CTaHAAPTHBIM y4eOHBIM O00OpYyIOBaHHUEM H
MeOenplo (IoCKa, MapThl, CTYJIbs, IIKadbl, 3JIeKTpooOecredeHrne, BBITSKHOM
mKkad, pakOBHHA C XOJIOAHOW BOJAOMPOBOIHOM BOJIOH).

= HCO6XOI[I/IMI>IX IJIs1 OKCIICPUMEHTOB OGOp}’I[OBaHI/ISI " PCaKTHUBOB.

- MyJIbTUMEAUHHOTO  00OpyHoBaHUs  (KOMIBIOTEP, HOYTOYK, IIPOEKTOp,
(bIdIIKAPTE], 3KpaH, CpelICTBa TeIEKOMMYHUKAIMU (JIOKaJIbHbIE MIKOJIbHEIE CETH,
BBIXOJ B UHTEPHET).

Hunaktuueckoe  obecniedeHHe  IpeArnojaraer  Hajludue  TEKCTOB
Pa3HOYPOBHEBBIX 3aJaHWM, TEMAaTHYECKHX TECTOB MO Ka)KAOMY pa3leily TEMBI,
MHCTPYKIUM [JI BBITIOJHEHUS IpPaKTUYeCKUX paboT, TabIULBl XUMUYECKUX
anemenToB .M. MeHueneeBa, TaOMUIBI PaCTBOPUMOCTH OCHOBAHHUM, KHUCIIOT,
coJiei.

4.3. KaagpoBoe o6ecnieuenne [Iporpammel.

ITenaror, peanusyrommii [IporpaMMy TOKeH MMETH BBICILIEE WM CpelHee
npodeccuoHaIbHOE 00pa30BaHue B COOTBETCTBYIOIEM HallpaBlIeHUU U JJa0OpaHT,
00eCIeYnBAOIINIA €€ MPAaKTHYECKYIO YacThb.
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