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1. IlosicHUTebHAS 3aIIUCKA
Hanpasnennocts [IporpamMmel - ecTecTBEHHOHAy4YHast
VYposenb ocBoenust [IporpamMmer — 6a30BbIi

1.1. AKTyaJ1bHOCTH M 0COOEHHOCTH NMPOrPaMMBbI

UenoBek HCHOJIB3YET THICAYM PaA3IMUHBIX XUMHUUYECKUX BEIIECTB, 0e€3
KOTOPBIX HEMBICIIMMA ITOBCEAHEBHAs XU3Hb. BMecTe ¢ TeM MHOIME W3 3THUX
BEIIECTB HE OE€30MacHbl U MPU HEYMEJIOM OOpalieHre BMECTO TMOJIb3bl IPUHOCAT
Bpe/d, KaKk MPUPOJe, TaK M 4elIOBEeKy. Bce Oosbllle HaKamiuBaeTcs JaHHBIX O
B3aUMOCBSI3U MEXY COJICP/KAHUEM B OPTaHU3ME XUMHUUYECKUX COCTMHEHUM, B TOM
YHUCJIE MOHOB METANIOB, U BO3BHUKHOBEHUEM, Pa3BUTHEM TaKuX OOJie3HEH, Kak
PAKOBBIE U CEPAEUYHO-COCYIUCThIE 3a00sIeBaHus. B cBs3U ¢ 3TUM 0c000€ BHUMaHHE
YACISIETCS POJIU PAa3TUYHBIX JIEMEHTOB B OMOXMMHUYECKHUX MPOoIieccax B 3[0POBOM
U 00JIbHOM opranusme. PaccMoTpeHue poii B OpraHu3Me pa3iMuHbIX 3JIEMEHTOB
U UX COCIMHEHUI C OCTaTKaMU OPTraHMYECKUX MOJIEKYJI UMEeT OOJIBII0e 3HAUCHKE
HE TOJBKO JIA JICYCHHS, HO W JJs NPO(HIAKTHKYA Pa3IUYHBIX 3a00JEBaHUM.
JlanpHenee pa3BUTHE MEIMUMHBI CBSI3aHO MMEHHO C 3THUMHU HAIIPaBJICHUSMMU.
Brnanenune 3HaHUSIMH O XMMHMUYECKUX BEIECTBAX MOTYT OOECHEYUTh IPaMOTHOE
OTHOIIIEHHE K MPUPOJE U K COOCTBEHHOMY 370pOBbIO O€3 HaHeceHHs yuiepoa.
[TooToMy 3HaHME BO3MOXHBIX IIOCIEICTBUM BO3JCHMCTBUS PA3JIUYHOTO poJaa
XUMUYECKUX COCIMHEHUN Ha OpPraHU3M YEJIOBEKa CTAHOBUTCS HEOOXOJUMBIM HE
TOJIBKO JUISI Bpay€l, HO U JIJT Ka)KJI0r0 YeJIOBEKa.

3HaHMs, TMOJy4YyaeMble B IIKOJE TO XWUMHUHU, BO3MOXXHO W HEOOXOIUMO
rPaMOTHO MPUMEHATH U B MOBCEAHEBHOM *)W3HU. [[03HAaBasg OCHOBOMOIAraroUIne
3aKOHBI XUMUH, 00yYaIoIIUecs: 3HAKOMSITCS ¢ COCTABOM U CBOMCTBAMHU PA3JIMUHBIX
XUMUYECKUX BEIIECTB, KaK €CTECTBEHHBIM OOpa3oM MPUCYTCTBYIOIIUE B
YEJIOBEUECKOM OpraHu3Me, TaK W IPU HE3aBUCHUMOM BHEIIHEM BO3JICHCTBUM.
[[IKONbHUKK y3HAIOT, KaK HMMEHHO OSTH BEIIECTBA BJMSAIOT Ha MPOLECCHI
YKA3HEJICSITEIbHOCTU OpPraHM3Ma M Ha CaMy XH3Hb YEJIOBEKa - 4TO IOJIE3HO U B
KaKHX KOJIMYECTBAX, @ YTO MOXKET OKA3bIBATh OTPULIATEIILHOE BIIMSHUE.

JlononHutenbHass oOpa3oBarelibHasi — oOlIepa3BUBaOIIas  Mporpamma
«XuMHS B KU3HU 4esioBeka» (naee — [IporpamMma) 3HAKOMHT OOYYaIONIUXCS C
KOMILIEKCHBIMU TTPOOJIEMaMU U 3a/1auaMu, TPEOYIOIMMH CUHTE3a 3HAHUH 10 Py
npeameToB ((husnka, OMOJIOTHS, YKOJIOTHs, reorpadus, UCTOPHS).

DKOJOTUYECKUI AaCHEeKT: aHalu3 M3MEHEHUW B OKpYXKAIOIIEeW cpene U
OpraHM3alys CBOCTO BIMSHUS Ha CHTyanuio, (OpMHUpPOBaHHE OEpEKHOTO
OTHOIILICHUS K TPUPOJIE.



du3nyueckuii aCeKT: n3ydeHne Gu3nIeCKuX CBOMCTB BEIIECTB, (pru3nyeckue
METO/Ibl aHAJIN3A BELIECTBA.

HCTOpI/I‘—IeCKI/Iﬁ ACIICKT: HUCTOPHUYCCKHUEC CBCACHHUS O BJIIMAHUKW XWUMHUH Ha
ZKHN3Hb 4YCJIOBCKaA.

buonornyeckuii acekT: U3y4yeHue XMMUYECKOT0 COCTaBa 00bEKTOB KMBOU
IIPUPOIBI.

Nudopmatuka — mnouck wuHbopmanuu B HWHTepHeTe, co3naHue W
odopMIIeHUE TIPE3EHTAIUH, pa00Ta B TEKCTOBBIX U TAOJWYHBIX PEIaKTOpax.

Conepxxanue [IporpamMmbl 3HAKOMHUT OOYYAIOMIMXCA C XapaKTEPUCTUKOU
BEILIECTB, OKPYKAIOIIMX HAC B OBITY: BOJA, MOBapeHHAasl COJb, C BEUIECTBAMHU, U3
KOTOPBIX CJIeJIaHbl TOCyAa, CHOUYKHM, KapaHjaliu, Oymara, CTPOUTEIIbHBIC
MaTepualbl, aBTOMOOWIbHAS TEXHUKA, JICKAPCTBA U T. II.

Takue Tembl kak: «Bomay, «IloBapeHHas conby, « Cimukuy, «bymara» marot
BO3MOXXHOCTh ~ aKTyaJM3alldd  SKOJIOTMUYCCKMX  3HAHUW  OOyYaroIIMXCH.
[TpakTHyeckue 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO CIICIUAIBHBIX YMEHUN U
HaBBIKOB PaOOTHI C BEIIECTBAMU U 000PYI0BAaHHUEM.

[IpoekTHpie palbOTHL, TEeMaTHKa KOTOPBIX mpuBoauTcs B Ilporpamme,
NO3BOJIAT CPOPMUPOBATH y O0YUAIOIIUXCS YMEHUE CAMOCTOSATEIBHO IPUOOPETATh
U IPUMEHSTh 3HaHUS, a TAK)KE Pa3BUBAIOT UX TBOPUYECKHUE CIIOCOOHOCTH.

AxtyanbHOCTh [IporpamMmmsl 00ycioBiIeHa TEM, YTO B y4EOHOM IUIaHE IO
npeaMeTy «XHUMUs» OTBEICHO BCero 2 yaca B Hejaento B 8 U 9 kiaccax u 1 4ac B
10 u 11 xnaccax, 4To J1a€T BO3MOKHOCTh C(HOPMHUPOBATH Y 00YUAIOIIUXCS TOJIBKO
0a30BbIC 3HAHWUA TO TpeaMeTy. B Toxke Bpemsi Bo3pact 15-17 ner siBhsercs
BaYXHBIM JIJIsI TPOPECCUOHAIIBHOTO CaMOOTIpeieTIieHusT 00ydaronuxcs. BoaMoxHo,
YTO TPOCHYBIIMHCA HMHTEPEC K XUMUM MOXKET BIJMITH Ha BbIOOp Oymymieit
npodeccun.

[IporpaMmma  pekOMeHJOBaHAa  JUIsi  MCIOJB30BAHMS B CHCTEME
JOTIOJTHUTENBHOTO 00pa3oBaHus 00IIe00pa30BaTEIbHBIX OpraHU3aIuil B paMKax
l'opoackux mnpoekToB «MEIUUMHCKUMNA KJIacC B  MOCKOBCKOM  IIIKOJIE»,
«/IH)XEeHEpPHBIM KJAacC B MOCKOBCKOM WIKOJIE», «AKAaIEMHUYECKHM KIIACC B
MOCKOBCKOH IIIKOJIe» I (POPMHUPOBAHUS Y O0yUYAIOIINXCS MOTUBAITMH K BHIOODY
npo(ecCHOHATBbHOMN eI TEIbHOCTH.

1.2. Illenaroruyeckas uejaecoodopasnocts [Iporpammbi

[Temarorudeckas 1eiaecooopa3HocTh [IporpaMMbl 3aKIIFO4aeTCss B TOM, YTO
B IIpoIiecce OOyUYeHHs CO3JA0TCS YCIOBHS K (DOPMHUPOBAHHMIO y OOYJArOIIUXCS



LIEJIOCTHOM KapTUHBI MUpPa, BOCIUTAHUIO JIOAEH TBOPUYECKUX U KOHCTPYKTHUBHO
MBICJISIIIIUX, TOTOBBIX K PEUICHUIO HECTaHJIAPTHBIX JKU3HEHHbIX 3adad. Ha
3aHATHAX 10 [lporpamme QopMupyroTcss yMeHHsI 0€30IaCHOTO OOpalleHus C
BEIIECTBAMH, MCIOJIb3YEMBIMH B TIOBCETHEBHOM >KM3HHU, 3aKJIabIBAIOTCSI HOPMBI
30pOBOTO 00pa3a J>KU3HU. 3HAKOMCTBO OOYYarOUIUXCSA C XUMHUYECKUMHU
BEIIECTBAMH, M3 KOTOPBIX COCTOUT OKPYXAIOMIMA MHp, MO3BOJSIET PACKPHITH
BaKHEHIIME B3aUMOCBSI3U UEJIOBEKA U Pa3JIMUYHbIX BELIECTB B CPE/IE €0 OOUTAHMUSL.

1.3. OtanunrenbHble 0cobeHHocTH IIporpammel.

[Iporpamma wWMeeT TMPUKIATHYIO HANPaBIECHHOCTh M CIYXHUT JUIS
YIOBJIETBOPEHUSI MHAMBUAYAIBHOIO HHTEpeca OOyYarolmMXcs K H3YYEHUIO0 U
MPUMEHEHHIO 3HAHUH 110 XUMHM B MMOBCEHEBHOM *ku3HU. B [Iporpamme craButcs
3a/laya He0OXOAMMOCTH O0ECHeYUTh XMMUYECKYI0 IPAMOTHOCTh B HAlpaBlICHUU
COXpaHEHUsl 3[I0pOBbs, KaK 3ajiora YCHEIIHOCTH YeJOBEeKAa B JKU3HM; JlaeTcs
MOHSTHE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHU3Max MX JIEUCTBHS HAa OPraHU3M
yenoBeka. Copnepkanue [IporpaMmbl ompenensercs € Y4YE€TOM BO3PACTHBIX
0COOEHHOCTEW O0ydaroImuXxcs W WX HHTEPECOB B 00JIaCTHM TO3HAHUS MHpPA, K
camMmoMmy ce0e, JKU3HU B II€JIOM, a TAKXKE C y4ETOM ICHUXOJIOT0o-NeAaroruyeckux
3aKOHOMEpPHOCTEN 00yueHus U (POPMHPOBAHUS E€CTECTBEHHOHAYYHBIX 3HAHUN H
BUJIOB  TO3HaBaTeNIbHOW  JearenbHOCTH. (Oco0oe BHHMMaHHWE ynemsiercs
(bOpMHUPOBAHHUIO IKOJIOTUYECKUX 3HAHUM 00yUYaroImnXCs.

[Ipu cocrtaBnenuu IlporpamMmbl ObUIM HM3Y4YE€HBI W MPOAHATUZUPOBAHBI
ABTOPCKHE MPOTPAMMBI:

[eBanés O.M. Xumud u xn3ab. — Mocksa, 2017.

[TamkoBa O. B. Xumus Bokpyr Hac. — Benukuit Hosropon, 2012.

Ky3nenosa E. I'. Xumus Bokpyr Hac. — Cankr-IleTepOypr, 2013.

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

®enoposa C.A. IOHbI uccnenorarens. — HoBopxkes, 2015.

Omunent A. 1. XuMnyeckne BeniecTBa B MOBCEIHEBHOM KU3HHU. — MockBa, 2015
1.4. Ilens u 3apauu [Iporpammbi

Heab: dopmupoBanne y 00y4aromuxcsi TIyOOKOTO W YCTOWYHMBOTO
WHTEpPECAa K MHUPY BEIIECTB W XHUMHYECKUX TMPEBpaIICHUN, NPUOOPETCHHE
HEOOXOIMMBIX MPAKTUYECKUX YMEHUW U HABBIKOB MTPOBEACHUS IKCIIEPUMEHTOB.

3axgaumn:



Ooyuarimue:

pacIrpeHne Kpyro3opa o0y4aronimxcs;

MOBBIIIEHUE UX UHTEPECAa K XUMUU U Pa3BUTHE BHYTPECHHEH MOTUBALUU YUCHHUS
yepe3 (opMupoBaHHE MPEACTABICHUA O COCTaBe M CBOMCTBAX XUMHUYECKHX
BEIIECTB U MaTEpHUAJIOB, OKPYXAIOUIUX YEJIOBEKa B IMOBCEIHEBHON >KU3HU U
MEIULINHE;

pacuiupeHde W yriayOJieHHe 3HaHUW OOYYaloIIMXCS O POJU XHUMHUYECKHX
AJIEMEHTOB U UX COCIMHECHHU B JKM3HEIEATCILHOCTH OpraHUu3Ma, O BaXKHEUIIINX
XUMUYECKUX MPEBPAIICHUIX, JSKAIIMX B OCHOBE METa00JIM3Ma, O IPUMECHEHUHU
B MEUIIMHE HEKOTOPHIX HEOPTAHUUYECKUX U OPTaHUYECKUX BEIIECTB;
MOJITOTOBKA OOYYaronuxcsi, OPUEHTUPOBAHHBIX HA XUMHUYECKUH TMPoduih
00yueHUs, K YCBOCHUIO MaTepuralia MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH 110 XUMUHU.

Pa3BuBaromue:

dbopMupoBaHue CrCIUATBHBIX YMEHHUI U HAaBBIKOB pabOThI C XUMUYECKUMHU
BEIIECTBAMHU U MaTepHaliaMH B ObITY U UCIIOJIH30BAHUS MTOJTYYECHHBIX 3HAHUM HA
IIPAKTHUKE;

pa3BUTHE TBOPYECKUX CHOCOOHOCTEM M YMEHUH YYallMXCsd CaMOCTOSATEIBHO
npuoOpeTaTh U MPUMEHSTh 3HAHUS Ha TPAKTHUKE.

BocnurareanHbie:

BOCIIMTAHUE 3KOJOTHYECKOW TIpaMOTHOCTH M XUMHUYECKOM KYJIbTYphl IIpU
00pallleHNH C BEIIECTBAMM;
OpHEHTALMs Ha BIOOP XMMUKO-OMOJIOTUYECKOT0 MPOQHIIS.

1.5. Aapecat IlporpamMmmel

[Tporpamma aktyanbHa st ooyqaromuxcs 10, 11 kraccos (15-17 ner). Ha
oOydenne mo [Iporpamme MpUHUMAIOTCS BCE KENArONINE, MUMEIOIINEe 0a30BbIC
3HaHUS [0 XUMUU U HE UMEIOIIHUE MPOTUBOIMOKA3aHU 110 37J0POBBIO.

1.6. ®opMbI U pe:KUM 3aAHATHIA.

@®opMbI OPraHu3anuM y4eOHOT0 3aHSTHSI:
- JIGKITMOHHO-CEMHUHAPCKOE 3aHSTHE;

- MPAKTHYECKOE 3aHATHE;

- Oecena;

- KOH(epeHuus,

- Urpa.



@opmbl OpraHm3anuu o00pa3oBaTebHOI0 Npomecca — TIpyNNoBas,
WHMBUAYaJIbHAS.

Conepxanue  Ilporpammbl  mpeamnonaraeT  pasHOOOpa3HbIE  BHJIbI
NeSATeNbHOCTH  OOydarommxcsa:  Oecenbl, JAUCKYCCHUHM, HIPAKTUYECKUE U
nabopaTopHblie pabOThl, CAMOCTOATENbHBIE IPOEKTHBIE PA0OTHI C UCIIOJIB30BAHUEM
Pa3IUYHBIX UCTOYHUKOB MH(POPMALIUH.

I'pynnoeaa (Gecena sBpucTHYECKas, 3alllMTa IMPOEKTOB, JTaOOpaTOPHOE
3aHATHE, JIEKLIHs, OJIMMIIMA/NA, OTKPBITOE 3aHATHE, IPAKTHYECKOE 3aHSITHE,
Mpe3eHTAaIlUsI, CEMUHAP).

Hnoueuoyanvnana  (HaOmogeHue, OTpabOTKAa  HABBIKOB  pELICHUS
OPAKTUYECKUX 3a7a4).

JlexunoHHO-ceMHuHapcKas popma npoBeeHUs y4eOHbIX 3aHATHIA TO3BOJISIET
PaCHIMPUTD U YIIIYOUTh 3HAHUSI O XMMUYECKUX BEILIECTBAX, IPUMEHSEMBIX B OBITY,
CTPOUTENLCTBE, MeAUIIMHE U T.J. CeMUHaphl CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS
CaMOCTOATENLHOCTH OO0YYalolIUXCsl B YCBOGHHM MaTepHalia U TMpu padoTe ¢
JIOTIOJIHUTEIbHBIMU ~ UCTOYHUKAaMU  HHpopMmaruu. [Ipaktuyeckue 3aHATHS
CHOCOOCTBYIOT (POPMHPOBAHUIO CIELUUAIBHBIX YMEHHI W HaBBIKOB padOTHI C
XUMUYECKUMHU BellecTBaMU U o0opyaoBaHueM. Co3/1aHue MPOEKTHBIX padoT Mo
OTIeNIbHBIM TeMaM [IporpaMMbl MO3BOJIAIOT Pa3BUTh TBOPYECKHUE CIOCOOHOCTH,
chopMHpOBaTh y O0YYAIOMIMXCA YMEHUS CAMOCTOSITEIbHO TPUOOPETATh 3HAHUS.

WNurerpanus: mporpamMma yriyOssieT 3HAHHMS 1O OHOJIOTHH, XHUMHH,
JKOJIOTMH, MEIHMLIMHBI, TICUXOJIOTHH. MITOrOM yCBOEHUs INPOrpaMMbl SIBJISETCS
3alIUTa MPOeKTa.

Pesxkum 3aHsaTHIA: 2 pa3a B HEJIEIIO 10 2 yaca.

1.7. Cpok peanuszanum IIporpammel.
Cpok peanusanum nporpammsbl — 1 roa. O61miee KOIUYECTBO YUeOHBIX
4acoB, 3aIUIAHMPOBAHHBIX HA BeCh nepuoj o0yuenus: 144 gaca.

1.8. [lnanupyembie pe3yabTaThbl ocBoeHus [IporpamMmmel.

OO0pa3oBaTesbHbIE Pe3yJabTAThI:

[Tocne 3aBepuienust oO0ydenus no [Iporpamme obydaromuecs OyayT 3HATh:

— COCTaB, CBOMCTBA, 00JIACTH IPUMEHEHHUSI HanOoJIee PacpoCTPaHEHHBIX BEIIECCTB
M MaTepHajoB M yMETh MPHUMEHATh MX [0 HAa3HAYCHUIO, COOJIO/Aas IMpaBHJIa
6e30macHOro o0palieHus ¢ HUMH,

—  pOJb XMMHYECKHUX JJICMCHTOB W HMX COCJAMHCHUU B KU3HEACATCIHLHOCTH
OpTraHu3Ma;



— Ba)KHCWININE XMMHYECKHE IMPEBPAIIICHHS, JISKAIINE B OCHOBE METa00JIM3Ma;
— HEKOTOpPbIE HEOPraHWYECKHE W OPraHMYECKHE BELIECTBA, NMPUMEHSIEMbBIC B
MEIUINHE.

[Tocne 3aBepuienust o0yuenus no [Iporpamme oOy4aromniyecs: OyayT yMeThb:

— COCTaBIISITh CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JICMEHTOB B IPUPOJIC,
00OCHOBBIBaTh POJb KAXIOTO B COXpPAaHEHWH MPUPOTHOTO PaBHOBECHS,
aQHATM3UPOBATH MPUYUHBI U TIOCJICICTBYS €T0 HApYIIICHUS;

— MIPOBOJIUTh XUMHYCCKHUH SKCTICPUMEHT TI0 OOHAPYKCHUIO KaTHOHOB M aHUOHOB
B PacTBOPAX;

—co0II01aTh TpaBwiia OE30MAaCHOCTH TpPH OOpalleHHH C JIEKapCTBEHHBIMH
BEIECTBAMHU U CPEICTBAMHU OBITOBOM XUMUU;

—COCTaBJISITh OTYET O MPOJICIAHHOM IKCIIEPUMEHTE;

—MPUMECHSITH BEIIECTBA 110 HA3HAYCHHUIO;

—pemarh 3aJayd  pPa3IMYHOM CTENEHW CIOXKHOCTU: KaK THUIIOBBIE, TaK W
KOMIIJICKCHEIE;

—pa3BUBaTh COOCTBEHHYIO WHHIIMATHBY M TI03HABATEIbHYI) AKTHUBHOCTH IIPH
PEIICHUH Pa3InIHBIX BOIIPOCOB U MPOOIEM B XUMUH.

Pa3znen 2. Conepskanue Ilporpammsi

2.1. YueOHbIl (TeMaTHUYECKHUIl) IJIaH

Ne | HazBanue pa3nena KosnyecTBo yacos Dopma
aTTrecTanun/
BCEro TeopHus NPaKTHKA
[KOHTPOJIA
Bsenenue 8 6 2
1 Bona 8 4 4 TEMaTUYCCKOE
TCCTUPOBAHUE
2 UucTeie BemecTsa u 6 2 4 TEMaTUYECKOE
CMECH B KU3HHU YeJIOBEKA TECTUPOBAHHUE
3  [|[ToBapenHas conb u 5 3 2 TEMaTHYECKOE
caxap TCCTUPOBAHHUC
4  [Xumus oumm 20 3 17 TEeMaTHYECKOE
TCCTUPOBAHUE
5 (Cromukn 8 6 2 TeMaTHYECKOE
TCCTUPOBAHUE
6 |bymara 6 2 4 TEMaTUYECKOE

TECTUPOBAHUE




7/ [Xumwus u CTPOUTEIHCTBO 12 4 8 TEMaTUYECKOE
TCCTUPOBAHUC
8 X Musg 1 aBTOMOOUJIb. 4 2 2 TEMATUUYECKOE
TCCTUPOBAHHUE
9  [XuMmus cTupaer, YuCTUT 10 2 8 TEMaTUYECKOE
1 yOupaer. TECTUPOBAHUE
10 X UMUSA 1 KOCMETUUYECKUE 6 2 4 TEMATHUYECKOE
CpeJicTBa. TCCTUPOBAHUE
11 XUMHUA — X035HKa 12 5 7 TEMATUUYECKOE
JIOMAIIIHEN allTEYKU TCCTUPOBAHHUC
12 XUMHSI B MEIULIAHE 32 20 12 TEMATUUYECKOE
TECCTHPOBAHUC

13 BrlnonHeHne npoekToB. 7 2 5 3aIuTa

IIPOeKTa

Hroro 144 63 81

2.1. Copep:xanune IIporpammbi

BBenenue

O6mue mpaBuina paboOThl B XUMHUYECKOW mabopatopuu. TexHuka
O6e3omacHocTH Tipu paboTe B XmMHYecKoW saboparopuu. OkazaHue mepBOn
MOMOIIM TIPU HECYACTHBIX ciyuasx. [IpaBuia paboThl ¢ KUCIOTaMH, IIEI0YaMU,
JeTy4YuMu BellecTBaMu. HarpeBaTenbHble TPUOOPHI U MpaBmiia pabOThl C HUMH.
XuUMHUYecKas mocy/ia 00111ero Ha3HaueHusl. MbIThe U CyIIKa XUMUUYECKOUN MOCY/IbI.

Pones XxuMuM B JKM3HM 4YeIOBEKa W pa3BUTUM denoBedecTBa. O030p
BOKHEUIINX KJIACCOB COCAMHEHUM, UCTIOJIb3YEMBIX YEIIOBEKOM. XUMHUS ~-TBOPECHUE
OpUPOJIbl U PyK 4YeloBeKa. XHUMHSI BOKPYr Hac. XHMMHUYECKHE BEIIECTBAa B
ITOBCEIHEBHOM JKM3HH YESJIOBEKA.

Ilpakmuka:

1. Ilpuembl oOpamieHus ¢ HarpeBaTeIbHBIMU MpPUOOpaMu (CIUPTOBKA,
IJTUTKA, BOJIsTHAs OaHs) U XMMUYECKOM MOCy/ 101 00Iero Ha3HauYeHHUS.

2. CocraBieHne TaONHI, OTPAKAMOIIUX KIaCCH(UKAIIUIO BEIIECTB,
U3TOTOBJICHWE DJTUKETOK HEOPraHWYECKHWX BEIIECTB, COCTABJICHHUE CIHCKA
PEaKTUBOB, HECOBMECTUMBIX JJISI XpaHCHMUS.

Tema 1. Bona
Bona B macmrabe mnanetsl. Kpyroopor Bojwl. Ilpupognas Boga u eé
Pa3sHOBUAHOCTU. XapaKTEPUCTUKA BOJ 10 COCTAaBy M CBOMCTBaM. MuUHeEpalbHbIE
BOJIbI, UX MECTOPOXKJICHHUS, COCTaB, 1eJeOHbIE CBOMCTBA, NMPUMEHEHHE. 3amnachl




IpecHOM BOJIbI Ha TIaHeTe. [IpecHast Boga u ee 3amachl. DKOJIOTHIECKUE TPOOTIEMBI
yucToit Bojbl. Boyma B opranusme denoBeka. Boga B Meaunuae U papMaKkoIOTHH.
Anomanuu ¢puznyeckux cBOUCTB. PacTBopstomas criocoOHOCTh BoIbI. [IpoGiembl
MMUTHEBON BOJIBI.

Ilpaxmuxka:

1. AHanu3 BOABI U3 TPUPOIHBIX UICTOUHUKOB.

2. PacTBopstoiiee nelicTBUE BOIBI.

3. Ouucrka BOJIBI.

4. OnpeneneHne )KeCTKOCTU BOJIbI U €€ YCTPaHECHHUE.

5. MHoro 11 BoJbl B 0OBOIIax U (ppyKrax?

Tema 2.YUncrTele BelecTBa M CMECH B JKH3HH YeJI0BEKa

Uucteie BemectBa JluctwummpoBanHass Boja, Kucioopon. CepeGpo,
Bonopon, Cunen u np. Mctunnbie pactBopsl. Cmecu Mopckast Boaa. ['paHur.
Crans. PactBOop xmopuaa Hatpusi misg uHbekuui. UyryH. Bozayx. bazaibT.
Crekno. DMylbCUS «Macio B Boje». Pa3HOBHIHOCTH cMeceil, 001acTu HX
WCIIOJIb30BAHUS B MOBCEIHEBHOMW KU3HU YEJIOBEKA. | OMOT€HHBIE U T€TEPOTCHHbBIE
cmecu. Cmecu B apmakosnoruu. [IpumMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX
cMeceil. OgHOpOJHBIE W HEOJAHOPOAHBIE cMecu B ObITy. CBOMCTBa CMecei.
Pa3nenenue cmeceil.

Boimenenne  BemiecTB M3 HEOJHOPOAHOM  cMmecH, 00pa3oBaHHOMU
pacTBOPUMBIMM W HEPACTBOPUMBIMM B BOJIe¢ BellecTBaMu. (OTCTanBaHUE:
Brienenne BemecTB U3 HEOTHOPOIHOM CMECH, 00pa30BaHHOM HEPACTBOPHUMBIMH
B BOJIC BEIIECTBAMM C Pa3JWYHOM IUIOTHOCTHIO. B JIeIUTENbHOW BOpPOHKE.
Juctunnsmus, BbIMIAPUBAHUE, HEeHTpUudyrupoBanue, xpomatorpadus,
KpUCTAJITU3aIus U BO3roHka. [leperonka win JucTUIUISAINS - CIOCO0 pa3zieneHus,
OCHOBAHHBIM HA pa3JIMYMU B TEMIIEpATypax KUMEHUS APYT B IPyre KOMIOHEHTOB.

[Ipuem paszgeneHuss OMHOPOAHBIX CMECEHM MyTEM HWCHAPEHUS JIETYYUX
JKUJKOCTEW C TOCIEAYIOIIEH KOHJEHcaluen ux mapoB. [Ipumep: mosrydyeHue
JTYMCTUJUIMPOBAHHOM BOJIBL. PellieHue 3a/1a4 Ha HaX0KI€HHE MacCOBOM M 00BEMHOM
JIOJIM KOMIIOHEHTA CMECH.

Ilpaxkmuxa

NsroroBnenne mnpoctedmux (UIBTPOB M3 MOJPYUHBIX CpPEACTB. Pasnenenue
HEOJTHOPOJHBIX CMECEN.
OuncTKa MEIHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX TPUMECEH.

Tema 3. IloBapenHas cosib U caxap
Pons moBapeHHOU coiii B OOMEHE BEIIECTB YEJIOBEKA M YKUBOTHBIX.
ConeBoll OaslaHc B opraHu3Me uenoBeka. [IpuMeHeHue xiopuaa HaTpus B



XO3MCTBEHHOMN JIeATEIIbHOCTH 4YesioBeka. Korga conb — s1. 3i0ymnorpedieHue
conbro. Mcnonb3oBanue xjopuaa HAaTpUsS B XUMHUUYECKOW ITPOMBILIJIEHHOCTH.
HUcnons3oBanue xiiopuja HaTpus B nuile, MeaunuHe. [IpousBoacTBo
noBapeHHou conu. Caxap u ero cBoiictsa. [lone3Hbie u BpeiHbIE YEPTHI caxapa.
HeoObluyHOE MpUMeEHeHue caxapa.

Ilpaxmuxka.

1. CgoiicTBa pacTBOpPOB ITOBAPEHHOM COJIU

2. 'oput nu caxap?

Tema 4. XuMusi nuinu

N3 dyero cocrout num@a. XHUMUYECKHW COCTaB MPOAYKTOB MHUTaHMUS.
OCHOBHBIC KOMIIOHEHTBI MHUILIU: >KUPBI, OCIKU, YIJIEBOJAbI, BUTAMHUHBI, COJIH.
XuMUs IPOAYKTOB PACTUTEIBLHOIO U KUBOTHOTO MPOUCXOXKACHUA. PU3HNONOTHS
nunieBapeHus. [IpoayKTel OBICTPOrO MPUTOTOBIEHHUS M OCOOCHHOCTH HX
npou3BojcTBa. I[Iponecchl, mpoucxoAsuiue OpH Bapke, TYLIEHUH WU KapeHUU
nuna. Kak cmemate exy HE TOJIBKO BKYCHOM, HO W moie3Hoi? JloOaBku B
IPOAYKThI MUTAHUSL.

XWMHUYECKHE  peakuMh BHYTpU  Hac. XHMHYECKHE  IPOLECCHI,
MPOUCXOIAIINE MPU XPAaHEHUU U TEPEepadOTKE CEIIbCKOXO3IMCTBEHHOTO ChIPhS.
KoHcepBaHTBI 1 aHTUOKUCIUTENH, UX POJIb.

Croco0Obl XMMHUYECKOTO aHaJIM3a COCTaBa BEIIECTB B MPOAYKTAX MUTAHUS.
CoaepkaHrue BUTAMUHOB 1 MUHEPAIbHBIX BEMIECTB B MUILEBBIX MPOAYKTaX.
Ilpaxmuxka

1. Omnpenenennie kadectBa Meaa. IIpoBepka Mena Ha Haauyue
Kpaxmasna, MeJia, Caxapo3bl.

2. Onpenenenue ButaMuHoB A, C, E B pactutrenbHOM mace.

3. OnpeneneHre HUTPATOB B MIPOTYKTaxX.

4. AHanu3 NpoxXJIaIUTENIbHBIX HAITUTKOB.

5. Onpenenenue coaepKaHus )KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHbBIE peakiiny Ha TPUCYTCTBHUE YTIIEBOIOB.

7. XUMUYECKHE OTBITHI C )KEBATEIbHOU PE3UHKOM.

8. OmnpexneneHue coAepKaHUS MOBAPEHHOM COJM B MPOJAYKTaX MUTAHUS
(Maco, ChIpbl, COJIEHBIC TBOPOIKHBIC U3NICIIHS).

Tema 5. Cnimuku
[Mupodopsrr. Uctopus uzobperenus cnuuek. Crnmuku [lancens u Yokepa.
Cronuku Copua. Cnnuku Mpunu. IlIBenckue cnmuku Jlynacrpema. KpacHelii u
oenpiii pochop. OKUCIUTENHHO - BOCCTAHOBUTEIBHBIE MPOIECCHI, TPOTEKAIOIINE
OpU 3aKUraHuM cnuukd. OCHOBHBIE BBl COBPEMEHHBIX CIUYeK. [lepeBsHHbIE



(M3rOTOBJIEHHBIE U3 MATKUX MIOPOJI IEPEBA - OCUHBI, JIUIIBI, TOIIOJIS, aMEPUKAHCKON
0eJ10if COCHBI U T. I.), KAPTOHHBIE M BOCKOBbIE (Tapa)HOBBIE - U3TOTOBJICHHbBIE
U3 XJIOMY4aToOyMaXHOTO KryTa, mpomutaHHoro mapadunom). Ilo meromy
3QKATAHUS - TEPOUYHbIE (3aKUTaroUMecs MNpU TPEHHH O CIEUHUAJIbHYIO
NOBEPXHOCTh - TEPKY) U OeCTEPOUHbIE (3aKHUTalOIIUecs MPU TPEHUU O JHO0YI0
MOBEPXHOCTH).

Crnnyeunoe npousBoAcTBo B Poccun. CtpoeHue, coctaB M M3rOTOBJIEHHE
CIIUYEK.

Cnenuanpuble crinuku. [IITopMoBbIE (OXOTHUYBHM) - TOPSAIIKE HA BETPY, B
CBIPOCTH U oA AO0KAEM. TepmMuueckue - pa3BUBAIOILIME NMPU TOPEHHUH OoJee
BBICOKYIO TEMIIEpaTypy U AArOUIUe IPU CTOPaHUU T'OJOBKU OOJIbIIEE KOJIUYECTBO
teruia. CUrHaNbHBIC - IAIOIIME TIPU TOPEHUH [BeTHOE iams. DoTtorpaduueckue
- Jlalollli€  MTHOBEHHYIO  SpPKYKHO  BCIBIINIKY, HCIOJb3YEMYIO  IpHU
¢ororpapupoBannn. CurapHele - CIMYKHM YBEJIWYEHHOIO pasmepa i Oojee
IPOAOKUTEIBHOIO TOPEHUS MPU PACKypUBAHUU cUrapbl. TpyOouHble- CIIMYKU
YBEJIIMYEHHOTO pasMepa g Oosiee  MPOJOJDKUTENBHOTO TOpPEHHsl TpU
pacKypuBaHUU KypUTEIbHOW TpyOku. KaMuWHHBIE - OYE€Hb UIMHHBIE CIIMYKH,
YTOOBI 3aKUTaTh KAMHUHBL. ['a30BbIe - MEHbIIEH JJIMHBI, YeM KaMUHHBIE, YTOOBI
3aKUTaTh ra3oBble Topenku. JlekopatuBHbIE (MOAApOYHBIE, KOJUIEKIMOHHBIE) -
OTpaHUYCHHBIC BBIMYCKH KOPOOKOB (MHOrAa HaOOpamH, YJIOKEHHBIMU B
JIEKOPATHUBHYIO KOPOOKY).

Ilpakmuxka

N3ydeHne CBOMCTB pa3iMyYHBIX BUAOB CIHUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMHUUYECKUX, CHTHAJIbHBIX, KAMUHHBIX, OTOrpaduuecKux).

Tema 6. Bymara

OT neprameHTa W WIEJIKOBBIX KHHUT J0 Hamux pAHed. [lemmronosa.
Caszyroliye: KaoJiMH, KapOOHAT KaJbllMs, MUTMEHTHI. XJIOM4aToOyMa)KHbIE
TKaHu. Buapl Oymarn W WX MPaAKTHUYECKOE HCIOIb30BaHUE. TEeXHOJIOTHUS
npou3BojictBa Oymaru. CTpykTypa Oymarn TOJ4 MHUKPOCKOIOM  BO
(bIIyOpecIieHTHOM CBEUCHUM.

[Tonydabpukarsl st TpoU3BOJACTBA OyMaru: JpeBecHass Macca Wiu
LEJUTI0NI03a; LEJUTI0JI03a OJIHOJIETHUX PAcTeHUl (COJOMBI, TPOCTHUIIBI,
KOHOIUIM, pUCa U JPYTHX); MOJYLEUII003a; MaKyJjaTypa; TpAnuYHas
moJiymacca; JJis CIHeluaIbHBIX BUIOB Oymaru: acOect, IIEpCTh U Jpyrue
TEKCTUJIbHBIE BOJIOKHA.

[Tpon3BoaCcTBO OyMaru: MpPUTOTOBICHUE OyMakKHOW Macchl (pa3Mos |
CMEILICHHE KOMIIOHEHTOB, MPOKJEHKa, HAMOJHEHHE U OKpacka OyMaKHOMU
Macchl); BbIpaOOTKa OyMa)xxHOM Macchl Ha OymarojenarejibHOM MalluHe



(pa3zbaBieHHe BOAON U OYMCTKA MacChl OT 3arpsiI3HEHUI, OTJIMB, IPECCOBAHUE U
CyllKa, a TaKXe IepBUYHAs OTJAEJKA); OKOHYAaTelbHAas  OTJAEJKA
(KaJJaHOUpPOBAHUE, pe3Ka); COPTUPOBKA U YIIAKOBKA.

IIpaxmuxa.

1. U3y4yeHue CBOMCTB pa3IMuHbIX BUIOB OyMaru.

2. [lonyuyenue 6ymarmu.

Tema 7. XumMus ¥ CTpOUTEIHCTBO

CtpoutenbHble pacTBopbl. M3BecTh. Mei. Ilecok. beton. I{lement. Uctopus
crexya. Kupnuuu. ®@apdop u dasnc. JlpeBecuHa — yHUKAJIbHBIM CTPOUTEIIbHBIN
Mmarepuai. Jlakokpacounsie Marepuanbl. CBolcTBa 01M(bI, MAaCISHBIX KpPaCoOK,
sMmasneld, pactBoputeneil. I[loHsiTHe 00 SKOJOTMYECKH YHCTBIX MaTepuaiax.
Kepamnueckass nena. 3upaput. Kampimur. Conomur. I'pyro6noku. CuiivkaTsl
METAJUIOB M BSDKyIIME MmaTepuanbl. Koppo3us CTpOUTENBHBIX MATEPHANIOB.
[ToauMepsl B CTPOUTEINIBCTBE.

XUMHUYECKHE CBOMCTBA CTPOUTEIIBHBIX MAaTEPUAIIOB

XUMHYECKasi CTOUKOCTh — 3TO CBOMCTBO ITOKa3bIBAET, HACKOJIBKO MAaTEPHUA
YCTOMYMB K BO3JAEHCTBUIO IPYTUX BEIIECTB: KUCIOT, HIEI0YEH, COJIEN U Ta30B.

Koppo3uonHass ycTOWYMBOCTH — CBOMCTBO MaTepuajia HPOTHUBOCTOSTH
BO3JICHCTBUSAM OKpYy >Karoliei cpenpl. Yare Bcero 3,T0 OTHOCUTCS K CIIOCOOHOCTH
HE MPOIMYCKAaTh BIIAry.

PacTBOpuMOCTH — CBOMCTBO, MPHU KOTOPOM MaTepHall UMEET CIIOCOOHOCTH
PacTBOPATHCS B PA3IUYHBIX KUIAKOCTSX.

Anre3us — CBOMCTBO, KOTOPOE XapaKTEPHU3yeT CIOCOOHOCTh COCTUHATHCS C
IpYyTUMU MaTe€pUaliaMu U MOBEPXHOCTSIMH.

Kpucrannuzanuss — XapakTepuCTHKa, MPU KOTOPOW Marepual MOMKET B
COCTOSIHUY T1apa, pacTBOPa WIH paciiyiaBa 00pa3oBbIBATh KPUCTAILIHI.

Bunet  3arps3Henuit  (IbUIEBBIE,  paJMAIIMOHHBIE, OHOJOTUYECKUE,
IIYMOBBIE), 3HAUCHHE KUBBIX OPTAaHU3MOB B JJOMaX U KBapTHUPaX.

llpaxmuxa

Onpe):[eneHHe OTHOCHUTEIbHOM 3aMbIJICHHOCTH BO3/1yXa B IOMCHICHUMU.
Pemrenue 3a1a4 ¢ AKOJI0rMYECKUM COJACPIKAHHUCM.

Tema 8. XumMus 1 aBTOMOOHJID
Marepuainbl, KOTOPbIE HCIOJIB3YIOTCS JJIsI W3TOTOBJICHUS aBTOMOOWUJICH.
3arnpaBoyHbIC )KUAKOCTH (TOILJIMBO, Macja, CMa3KH, OXJIAXAIOIINE KUJIKOCTH U T.
1.); PE3UHBI - IIMHBI U PE3UMHOTEXHUUYECKUE MU3JEIUS; MIACTMACCHI; OTAEIIOYHO-
JIEKOpaTHBHBIE MaTrepuanbl (OOMBKAa, JaKW MW KPACKH, AHTHKOPPO3UOHHBIC
MOKPBITHUS U T. I1.); KJIEH, TEPMETUKHU. DIEKTPOIUT — ITO UTO-TO 3HaKOMOE. beH3uH,



KEpOCHH W JAPYrue «- HWHBI XHUMHYECKHE IIPOIECChI, IMPOUCXOMSIIINE IPHU
IKCIUTyaTaIMy aBTOMOOMIIS. DKOJIOTHS 1 aBTOMOOUJIb.

llpaxmuxa:

1. Benszumn u kepocun kax pacmeopumeint.

OnBITHI IO 03HAKOMJICHUIO C PACTBOPSIIOIIUM JIEUCTBUEM HEPTEIPOTYKTOB,
KaK W TMPEebIAYLIUN, TJI0X0 BUAHBI ¢ JEMOHCTPALIMOHHOTO CTOJIa, MTOATOMY HX
Jy4Ille BCEro CTaBUTh B KAUE€CTBE JIa0OpaTOPHOU pabOTHI.

a) B mpoOupku ¢ OGeH3MHOM, KEPOCHHOM W BOAOW HamuBarT mo 0,5 mi
PaCTUTENHHOTO Macjia W B30aNThIBaIOT. Macio pacTBOpsieTCs B yTiIeBOAOPOIAX.
OTMeyaroT Jy4lIyro pacTBOPUMOCTb B OCH3UHE.

0) B HeOonpmme crakaHuvkyd Wik (apdopoBbIE YAIIKU C TEMH Ke
KUJKOCTSIMU TTOMEIIAIOT KYCOUYKU TKaHU C MSITHAMU KUPA U MEPEMEIINBAIOT UX
CTEKJITHHOM IaIouKou 2-3 MuH. I1ocite BRICKIXaHMS TKaH!, TIOMEIICHHBIC B OCH3UH
U KEPOCHH, OKa3bIBAIOTCS OUUILIEHHBIMU OT KHUPA.

2. I'openue svicuiux yene000po0os.

a) CMaumMBalOT MOJIOCKH (DUIBTPOBANBHONW Oymaru B OCH3WHE, KEPOCHUHE,
Ma3zyTe M MOKUraroT ux. BemectBa ropar cBerdmuMmcs IiameHeM. Beiciine
YTJI€BOAOPO/IbI IPH TOPEHUH 00Pa3yIOT KOMOTb.

0) Ha >xene3nble minacTuHKU Wian (apdopoBble KPBIIMIKKA HAIUBAIOT I10
HECKOJIbKY Karejgb O€H3MHA, KepOCHMHA W CMAa304yHOro Macjia Wi Ma3yra u
nopkurator. HaGmrogator To ke siBmeHue. OOpaimialoT BHUMaHHUE HA JIETKYIO
BOCIUTAMEHSEMOCTh OCH3MHA M Ha CPABHUTENLHO TPYIHYIO 3arOpaeMOoCTh Ma3yTa.

B) B xemesnyro wunmu ¢GappopoByIO JIOKEUKY IMOMEMIAIOT HEOOIBIION
Kycodek rmapaduHa U HarpeBaroT €ro B miaMeHnu ropenku. [lapadun mmaBurcs, a
3aTeM ropur, o0pasys KOIOTb.

3. Ouucmka 6eH3uHa u KepocuHa.

beH3uH M KepoCHH TMOocie 3aBOJCKOM MEPEeroHKH COJAepk aT IMpUMeECcH
Ha(TEHOBBIX KHUCJIOT W JPYTUX BEIIECTB, OCIOXKHSIIONMX HX MPUMEHEHUE.
HeouwnieHHpiii KepoCUH, HAPUMED, IJIOXO MOAHUMAETCS MO (UTHIIO JIAMIIBI,
ciabo roput u ObICTpo 0Opa3yeT Harap. HeounieHHbIe MTPOYKTHI MOKHO Y3HATD
10 TPA3HOMY BUJY U MO MPO3PavyHOCTH.

Ouuctky nOpoOU3BOJAT OOBIUHO, 00pabaThiBasi HEPTEHPOMYKTHI CIEpBa
KOHUEHTPUPOBAHHON KHCIOTOM, a 3aT€M LIEIOYBIO.

HanugaroT B 00JbIIYI0 JEAUTENbHYI0 BOPOHKY 15—20 M1 HEOUHUIIIEHHOTO
KEepOCHHA U MPUOABIISIOT 2-3 MJI KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI. BOPOHKY
3aKpBIBAIOT MPOOKOW M CMECh BCTpsixuBatoT okosio 10 muH. IIpu 3TOM BOpPOHKY
JiepKaT MpOOKOW BHU3 M BPEMs OT BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BHITYCTUTH
BBEpX Mapsl JeTyuux BeniecTB. [locie 3Toro cMecu Aar0T paccioOUThCs, Ha YTO



Takke moTpedyercss MUHYT 10 niu s1axke 60JbIIe, U MEJJICHHO CITyCKAIOT HIDKHHM
CJIOM KUCJIOTO T'yApOHa.

OcTtaBmuiics B BOPOHKE KEPOCHH IMPOMBIBAIOT MOAOOHBIM ke CIOcoO0M
BOJIOM B TeueHue |—2 MuH. BOJIHBIN CIION CITyCKAKOT, & KEPOCUH IPOMBIBAKOT S—
10-npoueHTHBIM pacTBOpoM wenouyd. llocime cauBaHUS LIENOYHOTO  CIIOS
OTMBIBAIOT OT KEPOCHHA BOJOU OCTaTKu Iesiouu (mpoda peHondraiennom).

Y06exnaoTcss B TOM, UYTO OYMILIEHHBIH KEPOCHMH OKa3bIBaeTcsi Ooiiee
PO3pavyHbIM, JIyUIlle TOPUT U UMEET JIPYroM 3amax.

Ha nuctku ¢unsTpoBasibHOW OyMard MOMENIAIOT KaIljld HCXOJHOTO H
OUMIIEHHOT0 KepocuHa. OYUIIEHHBI KEPOCHH UCHApSeTCs MOJHOCTBIO,
HEOUMIIICHHBIN OCTABISET MOCHE CeOs MATHO MPUMECEH.

Tema 9. Xumus ctupaer, YMCTUT U yOUpPaeT

Msna. CocTaB, CTpOEHUE, MTOITYYEHHUE.

CuHTETHYECKHE MOIOIIUE CPENICTBA M IMOBEPXHOCTHO - AKTUBHBIE
BELIECTBA.

OcHoBable KOMITIOHEHTHI CMC: OBEpXHOCTHO-AKTUBHBIE BELIECTBA
(ITAB); BcmomorarenbHble BELIECTBA: IIETOYHBIE COJIM - KapOOHAT U
CWIMKAT HaTpus, HeUTpaimpHble coiu - cyiabdar u Qocdar HaTpus;
KapOOKCUMETHIIIEILTION03a, MOJIMBUHWJINUPPOJIUIOH, XUMUYECKUE
orOenuBarenu  (MEpCcoiiM); XHUMHUYECKHEe OTOenuBarenu  (MEePEeKHcCh
BOI0pOJ1a); puznueckue (ONTUIECKue) OTOCTMBATENH - (PIIyopecuupyromme
COCIMHEHHMSI; aACOpPOLUMOHHBIE KpacuTenu (yJIbTpamMapHH, HHJMIO,
CUHTETUYECKHE OPraHNYEeCKUE THTMEHTHI); OWom00aBKu - (HEepMEHTHI
(JIMmassl, IpOTEasbl U Ap.); OTIYIIKH; aHTUCTATUKU.

CpencrtBa OBITOBOM XMMHUHU - XMMHUYECKHE CPEJICTBA MO YXOIy 3a
COOCTBEHHOCTBIO: OEXK]I0H, MOMENIeHUsIMU, aBToMoOmIsIMU. K cpenctBam
OBITOBOIM XMMUU OTHOCST JE3UHPUIIUPYIOIINE CPEICTBA, PENIEIUICHTHI U TIP.
cpenctBa. CpeactBa OBITOBOM XUMUU, IPUMEHSEMbIE 7151 BBIBE/ICHUS TISITEH.

llpaxmuxa

1. Onpenenenue pH - cpeabl B MbLIaX U MIAMITYHSIX.

2. IlpurotoBieHne Mbljla U3 CBEYKU M CTUPATLHOM COBI.

3. BriBenenue naren ¢ Tkaau. Meina. CocTaB, CTpOeHUE, TIOTyUCHHUE.

4. CpaBHEHHUE CBOICTB MblJIa CO CBOMCTBAMU CTUPAJIbHBIX MOPOIIKOB.

Tema 10. XuMus1 1 KOCMeTHYECKHE CPeACTBA
KocMmernueckue wmoromme cpeacrsa. Kpewmsl. [leHoMmoromme cpencrsa.
OnomnackuBareny U KOHAUIUOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX,
TaK U CTApUHHBIX CPEACTB TUTHUEHBI; T'PAMOTHBIM BBIOOpP CPEJCTB TUTHEHBI;



IIOJIE3HBIE COBETHI MO YXOIy 3a KOXEH, BoJocaMu U nosiocTero pra. CocraB u
CBOMCTBAa HEKOTOPBIX MpENapaToB TMTMEHUYECKOU, JIEYeOHOW M JEKOPATUBHOU
KOCMETUKH, TPAMOTHOE MX UCIOJIb30BaHUE. XUMHUYECKUE MPOLECCHI, JIeXKAaIIUE B
OCHOBE yX0/1a 32 BOJIOCAMH, UX 3aBUBKH, YKIIaJIKH, OKPACKH; IPABUIIbHBIN YXO/ 32
BOJIOCAMU, TPAMOTHOE UCTIOJIb30BAHNE MPEMAPATOB JIJIs1 OKPACKH U YKJIAJKHU BOJIOC,
OpPUEHTHUPOBAHUE B UX MHOIOOOpA3UH.

J1e3010paHThl U O30HOBBIM «IIUT» TIAHETHI.

Jlymcrtelie BelecTBa B napproMepun, KOCMETHKH, MOIOIIIUX CPEICTBAX.

Ddupnsie macia. Cocras.

Crnoxsble 3¢upsl. CocTa, CTpOCHHE, TOITYUYEHHE.

IIpaxmuxa

1. 3yuenue cocTaBa 1€KOPATUBHOW KOCMETUKH IO 3TUKETKAM.

2. Onpenenenne pH - cpeapl B MbIIax U MIAMITYHSX.

3. U3Bnedenue >pupHBIX Macea U3 pacTuTenbHoro mMarepuana. I[lepeunas
MSTa, €I0BOE MACJIO.

4. TlomydeHuwe CIOXHBIX J(OUPOB U3 OPraHUYECKUX COCIUHCHHM.
OrtunmeraHar (3anax poma). M300ytunstanar (GppyKTOBBIi 3anax).

Tema 11. Xumus — xo3siiika q1oManiHei anTedku

JlekapcTBeHHBIE ITPENAPATHI, UX BUbBI U Ha3HaUeHUEe. Kaxxioe J1ekapcTBo
— XMMHUYECKUHN PEaKTHUB.

Mmuororpannsii  Wox. Ilouemy #ox Hago ngepkare B IUIOTHO
3aKyTIOPEHHOM CKIISTHKE. «3eN€HKa» WU PacTBOP OPUIUTHAHTOBOTO 3EJIEHOTO.
HeoObrunbIe cBOWCTBA OOBIYHOM 3€TIEHKU.

AKTUBHUPOBAHHBIN YTOJb.

JlekapcTBa oT mpocTyabl. Butamuubl CaMoO/1eJIbHBIE JIEKAPCTBA.

ACIIMpUH WM alleTUICAMIIMIOBAs KHUCIOTa W €ro cBoMcTBa. YTO
noJie3Hee: aCUPUH UITU YTICApUH, HypodeH uin uoynpodeH?

ITepekuck Boopoa u ruaponeput. CBONCTBa NEPEKUCH BOJIOPOA.

[lepmanranar kanusi, MapraHUOBOKUCIIBIA  Kajduld, OH XE& —
«maprasioBka». HeoObluHble CcBOWCTBAa MapraHioBku. Kakyro omacHOCTh
MOXET MPEACTABIATH MAPTAHIIOBKA.

Hy»xHa nu B nomaniHeit anteuke O0pHas KUCIOTA.

Crapsie iekapcTBa, KaK C HUMHU OCTYIIUTb.

Bomnpocs! k cemuHapam:

1. Ilepmanranar kanusa. Ucropus orkpbiTus. dusnyeckue CBOWCTBA.
OxucnurensHbie cBoMcTBA. [IpaBuia XpaHeHUs IepMaHaraHaTa Kajausl.



2. IlpumeHeHue pacTBopa MepMaHraHaTa Kajaus B ObITy, B MEIUIIMHE.
Mepsl nepBoil MOMOIIM IIPH OTPABJIICHUM KOHLEHTPUPOBAHHBIM PacTBOPOM
IIEPMAHraHaTa Kajausl.

3. PactBop OpmimmanToBOTO 3eieHoro. llepokcua Bogopona, UCTOPHS
oTkpbIThs. [lepruapoins. Pusnyeckue, XuMHIECKUE CBOMCTBA. [IpuMeneHne B
MEIUIMHE: KPOBOOCTAHABIIMBAIOIIEE U IE3UHPUIIUPYIOIIEE CPEACTBO.

Ilpakmuxka.

1. [Tonyuenne nomodopma.

2. JleiicTBrE KUCIOT Ha OPMILTHAHTOBBIN 3€TICHBIN.

3. lllenoyHOE paciierieHrne JeBOMULIETHHA.

4. KauecTBeHHasl peaklys Ha MEPOKCU BOJIOPOJA.

5. OnpezienieHre BUTAMUHOB B MpenapaTax MoJIMBUTAMUHOB.

Tema 12. XuMus B MeaAUIINHE

Ilepsvie wacu xumuu 6 meduyune. llonstue o dapmakonoruu,
MaTPOXUMHUM, XUMHOTepanuu. Ilapanenbc — OCHOBOIOJIOKHHUK MEIMIMHCKOU
xumun. Knaauit T'anen — d¢apmakonor. II. Dpaux — OCHOBOINOJIOKHUK
xumuorepanuu. Ilpodeccun: xumuk, OMOXUMHUK, (papManeBT, aabOpaHT.
JlexapcTBeHHble  BemiecTBa. Kiaccudukanuu  JEKapCTBEHHBIX — BEILECTB:
dapmakonoruueckas, xumuueckas. CbIpbE€ ISl MOMYYEHUS HEOPraHUYECKHX,
OpraHUYECKUX JIEKAPCTBEHHBIX BellecTB. POpPMBI JIEKAPCTBEHHBIX IIPENAPATOB:
TabJIETKH, Ipaxke, CBEUH, IMYJIbCUH, CYyCIICH3UHU, HACTOMKH U JIp.

llpaxmuxa
1. O3nakomiieHne ¢ hopMamMu JIEKaPCTBEHHBIX MTPENapaToB.
2. 3HaKOMCTBO C 00pa3liaMu JIEKapCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.
3. DKCKypcusi B MEJIITYHKT.

Camble npocmuie u3 1exapcme

[lepmanranar xamus. Mceropust oTkpbiTHs. @PuU3NYECKUE CBOMCTBA.
OxucaurensHble cBoMcTBA. [IprMeHeHue pacTBOPOB NepMaHraHaTa Kajaus B ObITY,
B MmeauuuHe. [IpaBuna xpaneHus. Mepbl NmepBOM NMOMOIIMA TNPH OTPABICHUH
KOHILICHTPUPOBAHHBIM PAacTBOPOM InepmaHraHara kamus. Ilepokcua Bomopona,
ucropuss OTkpbiTudA. Ilepruppons. ®Pusnyeckue, XHUMUYECKUE CBOMCTBA.
[IpumeHeHne B MeIMIIMHE: KPOBOOCTAaHABIMBAIOIIEE M JI€3MH(ULHUpYIOLIEe
cpenctBo. Moa: ucTopusi OTKPBITHUS, CTpO€HUE, (PU3NYECKUEe M XUMHUYECKHE
CBOWCTBA, IPUMEHEHUE.

bopnas kwucnmora, OOpHBI CHOUPT, aAHTUCENTHYECKAS AKTHBHOCTD.
DU3MO0TOTUYECKUI PACTBOP.

JIsanne. Hamateipaelil ciivpt. I'excaruapar xanopuaa kansius. I'enraruapar
cysbdara UHKA.



AKTUBHPOBAHHBIN YroJb.

Ilpakmuxka

1. TlpuroroBneHue pacTBopa XJIOpHAA KajbLus C 3aJlaHHOM MAacCOBOU
TOJIEH.

2. «Kuakuii xameneon». Paznoxenue mnepokcupa Bogopoaa. HoOz —
OKHCIIUTENb, BOCCTAHOBUTENb. PacTBOpeHHEe HOJa B BOJAE, B CIHPTE.
PacnoznaBanue woaumoB. OOecuBeurBaHUE paAcTBOpa II€pMaHTaHaTa Kaaus
AKTUBUPOBAHHBIM YIJIEM.

HAoosumoie seuecmea

Anel. Knaccudukanus sSI0BUTHIX BEHIECTB. YTAapHBIA Ta3: NPU3HAKU
orpasineHus. Okazanue neppor nomomu. Pryte. TokcnunocTs napos prytu. Conn
pPTYTH: KOJOMEIb, CyJieMa, NpUMEHEHHEe B MeauuuHe. Mplubsik. CBuHel.
CoenvHenuss xpoma. TOKCHYHOCTh OpraHMYECKHX pacTBoputeneil. IlpaBuiia
XpaHEeHHs S/10B B ObITY. Mepbl mepBOd MOMOIIM TpPHU OTPABJICHUH. XUMHUS U
MEIULIIHA.

buozennwvie anemenmot u ux coeOunenus

OO0t 0630p OUOJOTUUECKOMN POTU AIEMEHTOB-OPTAHOTEHOB Y TJIEPO/I.
Bonopoa. Kucnopoa. Azor. Cepa. @ocdop.

buonorunyeckas pojib HEKOTOPBIX HEMETAILJIOB, HE OTHOCSIIMXCS K
opranorenam drop. Xiop. bpom. Hox. Kpemnnii. Cenen.

bronorndecky Ba)kHble HEOPTaHUYECKUE COETMHEHNS HEMETAIIOB.

Kucnopon. O3zon. Bonma. MunepanbsHbie Bojabl. Ilepokcua Bomopona.
depMEeHTATUBHBIE CPEACTBA 3alMThl opranu3ma. CepoBomopold. AMMHAK.
[{uxn MmoyeBHHOOOpa30oBaHusa. MOHOOKCHT a30Ta.

Hutpartel, HuTputThl. VYrnekucnsld ra3. MOHOOKCHA  yIiepoja.
bydepusie cuctembl opranusma. ['mapokapOoHatHas OydepHas cucrema.
®docdarnas OydepHas cucrema. Mexanusm OypepHOTO JEUCTBUS CHUCTEMBI.
B3auMocBs3b KpyroBOpOTOB OMOTEHHBIX AJIEMEHTOB.

buoneopzanuueckana xumusa u meouyuna

Heopraunueckyto 6HOXMMHIO MOXXHO pacCMaTpUBaTh KakK MPHIOKEHHE
NPUHILUTIOB KOOPAMHALMOHHONW XMMHUH METAJJIOB K OMOJIOTHUECKUM MPOOIeMaM.
Meramisl B Opranu3Me 4enoBeKa

buonornueckas posib «METaIOB XKUZHI)

OOGmuit 0630p ponu s-metaimioB. Hatpuit. Kanuit. Marauii. Kanbumii.
JlaHHBIE METAJUJIBl pACCMAaTPHUBAIOTCS COTJIACHO IJIaHA:

1. Copnepxanue B 3eMHOI Kope. BaxkHeiiire npupoHble COCTUHEHUS.

2. Conepxkannie u (OpPMBI CYIIECTBOBAHMS B JKMBBIX OpraHm3Max. bmomornueckas
pOJIb.

3. IlpumeHeHue MeTauia U €ro COeAMHEHUN B MEAUIUHE.



4. TOKCUYHOCTb METAJIJIa U €r0 COCIMHEHU. )

OO6muit 0630p ponu d-mertamioB. XKeme3zo. Mapranen. KoGansT. Mep.
[unuk. Monubnaex. /JlanHble METaJUTbl paCCMAaTPUBAIOTCA COMIACHO IJIAHA:

1 Coneprxanue B 3eMHOI KOpe.

2. BaxkHeiilve npupoaHble COeAMHEHUSI.

3. Coneprxanue 1 GOPMBI CYIIECTBOBAHHUS B )KUBBIX OpraHU3Max.
buonoruueckas pob.

4. IlpumeHeHne MeTalia U €ro COeIMHEHUN B MEIUIUHE.

DuU3MONIOoruYecKas W IMAaTOJIOrMYECKass POJIb HEKOTOPBIX 3JJIEMEHTOB B
opranuzMe. s-OneMmeHThl. d-OnemeHTbl. KomruiekcHble (KOOpIMHAIIMOHHBIE)
COCAMHEHUS] PA3JIMYHBIX DJJIEMEHTOB B OpraHu3Me. OJEMEHThI, OO0JEe3HH,
JIeKapCcTBa. bUOIOrnYecKn aKTUBHBIE MOJIEKYJIBI.

Bonma. AMuHOKHCIOTBI. AcKOpOMHOBas Kuciotra. OpToMojieKyyspHas
MeIUUHUHA. bHOJIOTMYEeCKH aKTUBHBIE OJMIOMEpbl buojoruueckas poJib
HEKOTOPBIX METAJJIOB, HE OTHOCSIIMXCS K «MeTajulaM >KU3HW». AJIFOMUHHUM.
Cepeopo. bapuii. PtyTs. CBUHEIL.

IIpaxmuxa.

TemaTnueckas BUKTOPUHA « XUMUS U MEJTULIUHA.

Duzuyeckas Xumusa u MeOUUUHa

®dusnosior — 370 PU3MKOXUMUK, UMEIOIIUNA JEJO0 C SIBJICHUSMH >KUBOTO
opranusma. .M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIMIIb
Onaroymapsi MX 3aMeuyaTeIbHOM CIIOCOOHOCTH KWHETUYECKU KOHTPOJIUPOBATH
XUMUYECKUE PEAKIMU U TEM CaMbIM MOJABIISTh CTPEMJIEHUE K JOCTHKEHUIO
TepMOJIMHAMHUYECKUX paBHOBecul. M.B. bepesnn Xumnueckas TepMoguHaAMuKa
Y KUBBIE OpraHu3Mbl TepMOaMHAMUKA U OPTAHU3MBI.

XuMu4eckass U OMOXMMHUYECKAas KHHETHKAa W KaTanu3. DepMeHThl —
OMOJIOTHYECKHUE KaTaTu3aTopbl. 3HAUYEHUE PACTBOPOB ISl OUOJIOTUM U METUITUHBI.

KucnotHno-menounoe paBHoBecue U 0ydepHble CUCTEMbI OpTraHU3Ma.

AMuHOKHCIIOTHBIE OydepHbie cucrembl. benkoBeie  OydepHbie
cuctemMbl. M3MEeHEHHE KHCIIOTHO-IIEIOYHOTO PAaBHOBECHUSI TPH Pa3TUIHBIX
3a00JICBaHUSX.

Meouyunckue mamepuanoi

Heoprannueckne MeIWIMHCKHME Marepuanbl. MeTamibl.  YTIepOoaHbIC
MaTepualibl. MeXaHW3Mbl B3aUMOJICUCTBUS  MCIMIIMHCKAX MAaTepUajioB ¢
OMOJOTUYECKUMH CUCTeMaMu. B3aumoneicTBus: maTepuan — KpoBb, MaTepuan —
TKaHb, MaT€pUaJ — KJIETKa, MaTeprail — OMOTIOIUMEPHI.

HckyccTBeHHBIC OpraHbl. AmMapaThl «HCKYCCTBEHHOE CEpIIe-JIETKOSY,
«HCKYCCTBEHHAs TOYKa». VICKyCCTBEHHOE CcepAle dYejIoBeKa C aBTOHOMHBIM
UCTOYHUKOM ITUTAHMSI.



Bomnpocs! k cemunapam:

1. Won: wcropus OTKpHITHA, CTpOGHHE, (U3MUECKME M XMMHUYECKHE
CBONCTBA, IPUMEHECHHE.

2. bopHas kucnorta, OOpHBIN CIIUPT, AHTUCENTHYECKAsI aKTUBHOCTb.

3. ®usnonoruyeckuit pactop. Jlsnuc. HamarslpHblil ciupr.

4. ®ypauunuH. AKTUBHPOBAHHBIA yrojb. ['OpunuHMKH, TacTeipu. Mx
pUMEHEHUE, CBOMCTBA, CIIOCOOBI XPAHEHHSI.

5. Aciupun. [Ipumenenue, hapMakoIOrH4ecKoe ICUCTBUE HA OPTaHU3M.

6. AuTnOuoTHKH, KiIaccudukamms. Jucoakrpros.

/. ApoMaTtuuecKkue Maciia U Ux JeHCTBUE Ha OpraHu3M. ApomaTeparnus.

8. AcninpuH, pu3NYECKUE CBOWCTBA, UCTOPHS MOTYUCHHS.

9. AHTUOMOTHKH, UCTOPHUS OTKPBITHSL.

10. Knaccudukanus sA0BUTHIX BEIIECTB.

11. Vrapuslii ra3: npusHaku orpasieHus. OkazaHue NepBOM MOMOIIIH.

12. Prytb. Toxkcuunocts mapoB pryTu. Conu pTyTH: KalloMelb, CyJeMma,
npuMeHeHue B MeauiuHe. Mpinbsik. CBuHen. CoeuHEHUs XpoMa.

IIpaxmuxa

1. UccnenoBanue aeKapCTBEHHBIX MPENApaToB.

2. JlenoBas urpa «Crnacure 60apHOTO». [lenoBast urpa compoBOXKIAeTCs
IPOBEJECHUEM KA4YEeCTBEHHOI'O aHaju3a pacTBOpa KOHKPETHOIO BEIIECTBA
XUMHUECKUMU MeTonamu. (BemecTBa: THOcynbdar HaTpusi, HOBOKauH, JaKTaT
KajbIus, D-rioko3a, MeHBIA Kynopoc, OpoMua Kanus, CyiabpaT MarHus).

3. UccrnenoBanne TOKCHYHOCTH OBITOBBIX BelIecTB. OCTOPOKHO, MUIIEBBIC
nobaBku! Mx neficTBre Ha OpraHU3M.

4. Pemenwe 3aga4y 1no o0O0mIEH XUMHM C MEAUKO-OMOJIOTMYECKON
HaIIPaBJICHHOCTBIO.

5. KoHkypc (KoMW4YeCcTBEHHBIN) uuncia pemeHHbX 3aaad. CocraBieHue
CcOOPHMKOB 33/1a4 yyaluxcs 1o teme (¢ pemeHusiMu). CocraBiaeHHEe TBOPUECKUX
pacyeTHBIX 3a7a4 10 PA3JIMYHBIM TEMaM.

Tema 13. BolnosiHeHHe IPOEKTOB
Teopus. IlonsaTue npoekra. TUnbl MPOEKTOB, OCHOBHBIE 3TAIbI BHITIOJIHEHUS
npoekra. Kpurepun onieHMBaHMS BBITOJIHEHUS U 3alIUThl IPOEKTOB. Co3naHue
IIPOEKTA OCYILECTBIISIETCA MO CJIEAYIOLIMUM 3TallaM:

Onpenenenue mpooOIeMBbl;
AKTyanuzanus Tem;
Bb160p 00beKTa U3ydeHus;
IlocranoBka 11€JIM1 ¥ 3a/a4,
[Ton6op marepuana,



Bri6op MeTo10B HCCIeI0BaHUS;

[IpoBeneHue 3KCriepuMEeHTaIbHOM paboTHI,
Odopmnenue paboThi;

3amura mpoeKTa, MpeJCcTaBIeHUE Pe3yIbTaTOB.

IIpaxmuxa
BelnonHeHne NpoeKkToB ¢ UCHOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA.
3ammra IpoeKTOB.

3. ®opMbI KOHTPOJISI U ATTECTANUHN 00YYAIOIIUXCSI

JUisg OTClIeKUBaHUS PE3YyJIbTAaTUBHOCTU 00pa30oBaTENILHOTO Ipolecca I0
nporpamMmme «XHMHsSI B KM3HH YEJIOBEKAa» MCIONb3YIOTCS CIEAYIOIUE BUIbI
KOHTPOJISL:

- IPEJIBAPUTEIIbHBIN KOHTPOJIb (ITPOBEPKA 3HAHUM yUalUXCsl HA Ha4YaJIbHOM STarie
ocBoeHus [Iporpammel) — BXOJJHOE TECTUPOBAHUE;

- TEKYIMH KOHTPOJIb (B TEUEHHE BCET0 CPOKA peann3aluy MporpamMmsl);

- UTOTOBBIM KOHTPOJIb (3aKJIIOUUTEIbHAS IPOBEPKA 3HAHUM, YMEHUH, HABBIKOB I10
uToraMm peanuszauuu [Iporpammer).

DopMbI aTTECTALIMH
- CaMOCTOsITeNIbHAS padoTa;
- TECTUPOBAHMUE;
- TBOPYECKHUE OTUETHI,
- y4acTHE B TBOPUYECKHUX KOHKYpCaxX U MPEAMETHOU OJIMMITHAJIC 110 XHMUH;
- PE3CHTAIINSI U 3aIIUTa MPOCKTA.

Texkymui KOHTPOJIb:

dopmamMu KOHTPOJISI yCBOEHHUS yueOHOro Matepuasa [IporpaMMebl sIBISIOTCS
OTYETHl TIO0 TPaKTHYECKUM padoTaMm, TBOpUYECKHE paldOThl, BBICTYIICHHS Ha
CEMHHApax, CO3JIaHMe MPE3CHTAIMHU 10 TeMe U T. 1. OOydJaromuecs: BBITTOIHSIIOT
3a/laHusl B MHAUBHUIYaJbHOM TEMIIEe, COTpyJHHYAs C meaarorom. BeimosiHeHue
IPOEKTOB CO3/Ia€T CUTYAIMIO, MO3BOJISIONIYI0 PEAN30BaTh TBOPUECKUE CHUJIBI,
obecrneunTh BBIPAOOTKY JIMYHOCTHOTO 3HAHMSI, COOCTBEHHOTO MHEHHUSI, CBOETO
CTWJISL JeATEeNbHOCTU. BKitoueHue 0O0ydJarmuxcsi B peajbHYI0 TBOPUYECKYIO
NEeSATEeNIbHOCTD, MPUBJICKAIONTYI0 HOBU3HOU M HEOOBIYHOCTHIO SIBISETCS CTUMYJIOM
pa3BUTHS  TO3HABaTeAbHOrO  HMHTepeca.  OJIHOBPEMEHHO  pa3BUBAIOTCS
CITIOCOOHOCTH BBISBIIATH MPOOJIEMBI U pa3peniaTh BOSHUKAIOIIUE MPOTUBOPCUHS.



IIo oxoHuaHuu K&)I(I[Ofl TCMBI IIPOBOAUTCA HTOIOBOC 3aHATHUC B BHJC
TEMATHYCCKOI'O TCCTUPOBAHMA.

Hrorosas arrectanus npeycCMaTpUBAET BbIIIOJHEHUE WHIMBH1yaIbHOIO
IIPOEKTA.

4. Oprasu3alMOHHO-TIeJArOrHYeCKHe yCI0BUA
peanusanuu IIporpammsl.

4.1. YuebHO-MeTOoaNM4eckoe obecnedyenue IlporpamMmmel

Meroauka 00y4ueHus Mo mporpaMMe « XUMHS B )KH3HU YEJIOBEKa» COCTOUT
U3 COYETaHUs JICKIIMOHHOTO U3JI0KEHUSI TEOPETUYECKOTO MaTepualia C HarjisiIHbIM
MOKa30M WJUTIOCTPUPYIOIIET0 Marepualia U IMPUEMOB PEIICHHS MPAKTUYECKUX
3ajay. OOyuaronuecss ~ 3aKpeIuiSIIOT  MOJy4YeHHBIE  3HAHUS  IyTeM
CaMOCTOSITEJTLHOTO ~ BBITIOJIHEHUSI  MpaKTUYeCKuX paboT. s  pa3BuTus
TBOPUYECKOTO XUMHUUYECKOT'O MBIIIUICHHS] U HABBIKOB aHAJTMTUYECKON JEATEIbHOCTH
nejaror MNPOBOAUT CEMHUHApPbl, 3aHATHS 10 TMPE3CHTAIMd TBOPYECKUX U
MPAKTUYECKUX pabOT, MO3TOBBIC MITYPMbI, HHTEIUIEKTYaIbHBIE UTPHI.

4.2. MarepuajbHo-TexHHYecKoe o0ecneyenue Ilporpammasl

OpraHu3aiMoHHbBIE YCIOBHS, IO3BOJISIIOIINE pPEAIN30BAaTh COJACPKAHUE
JOTIOJTHUTENIBHON 00pa30BaTENbHON MPOrpaMMbl «XUMUSL B KU3HU YEJIOBEKa
IPEAIOIaraloT HaIMYHe:

- MOMEILEHUS, YKOMIUIEKTOBAHHOTO CTaHJIAPTHBIM Y4YEOHBIM O0OpYJIOBaHUEM U
MeOenpio (JoCKa, TapThl, CTYJbS, IIKAa(bI, 3JIEKTPOOOECIECUCHHUE, BBITSKHOU
mKkad, paKkoBUHA C XOJIOTHON BOIOMIPOBOTHOMN BOION).

- HEOOXOUMBIX ISl SKCIIEPUMEHTOB 00OPYAOBAHUS U PEAKTHBOB.

- MYJIbTUMEAUIHOr0 00OpyAOBaHUS (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (idIi-
KapThl, KPaH, CPECTBA TEIIEKOMMYHHUKAIUU (JJOKATbHBIE IIKOJIbHBIE CETH, BBIXO]T
B UHTEPHET).

Junaktuueckoe  oOecriedeHue  MpenarnosiaraeT  HajJu4he  TEKCTOB
Pa3HOYPOBHEBBIX 3a/IaHUM, TEMATHYECKUX TECTOB IO KaXJIOMY pPa3Aeily TEMBI,
MHCTPYKIMI ISl BBIIOJHEHUS MPAKTHYECKUX paldOT, TaOJHIBl XUMHYECKHX
sanementoB J[.MI. MeHnneneeBa, TaOIMIBI PacCTBOPUMOCTH OCHOBAHUM, KHUCIOT,
COJICH.

4.3. KaapoBoe odoecnieuenue [lporpammel.

[leparor, peammsyronmii IIporpammy [OODKEH MMETH BBICHIEE WM CPEIHEE
npodeccroHaIbHOe 00pa30BaHUE B COOTBETCTBYIOIIEM HAIPaBICHUH W JIAOOPaHT,
00ECTICUMBAFOIINI €€ MTPAKTUUECKYIO YaCTh.
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