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JlonosHuTEILHAS 001I€00pa30BaTeIbHAS 001EePA3BUBAKOIIASA
NMPOorpaMMa eCTeCTBeHHO-HAYYHOH HANIPABJIECHHOCTH

«XHUMHA B JKU3HH YeJI0BEKA»
2024 r.

1. IllosicHUTEABLHAA 3AIIUCKA
HanpaBiieHHOCTbh MpOrpaMMbl - €CTECTBEHHOHAYYHAs
YpoBeHb OCBOCHUS ITPOTPAMMBbI — OA30BBIN

1.1. Akmyanvnocms u 0cobenHoCHb RPOZPAMMbBL

UennoBek UCIONB3YET THICSIYM PA3IMYHBIX XUMHUECKUX BEIECTB, 0€3

KOTOPBIX HEMBICJIMMA [TIOBCEHEBHAs )KU3Hb. BMecTe ¢ TeM MHOTHUE U3 3TUX
BEILECTB HE O€30IaCHBI U MPU HEYMEJIOM OOpaIieHUe BMECTO MOIb3bl IPHUHOCAT
BpeJl, Kak MPUPOJIE, TAK U YeJIOBEKY. Bce 0oiibllie HaKamiMBaeTcs TaHHbIX O
B3aMMOCBSI3U MEXAY COAEPKaHUEM B OPraHU3ME XUMUYECKUX COCIUHEHUM, B TOM
YHUCJIE€ HOHOB METAJNIOB, U BOBHUKHOBEHUEM, Pa3BUTUEM TAaKHX OOJIE3HEH, KaK
PAKOBBIE M CEPJCYHO-COCYIUCThIE 3a00JIeBanus. B cBsA3M ¢ 3TUM 0c000€ BHUMaHUE
YACIAETCS POJIA PA3IUYHBIX 3JIEMEHTOB B OMOXMMHUUYECKHX MTPOLIECCAX B 3I0POBOM
1 00JBHOM OpraHu3Me. PaccMoTpeHure posid B OpraHu3Me pa3indHbIX 3JIEMEHTOB
U X COETMHEHUH ¢ OCTaTKaMM OpraHUYECKUX MOJIEKYJ UMeeT O0JbIIOe 3HAaUCHUE
HE TOJBKO JUIS JIEYEHUSI, HO U JUI NPO(PUIAKTUKU Pa3IMUHbIX 3a00JI€BaHUM.
JlanpHeliee pasBUTHE MEAULMHBI CBA3aHO UMEHHO C OTHUMU HAIPaBICHUAMMU.
BrnaneHnue 3HaHUSAMU O XUMHUYECKHX BEIIECTBAX MOTYT 00€CIIEUUTh IPAMOTHOE
OTHOILIEHUE K IPUPOJIE U K COOCTBEHHOMY 3710pOBbI0 0€3 HaHeceHus yiiepoa.
[ToaTOMYy 3HaHME BO3MOXHBIX ITOCIEACTBUNA BO3AECUCTBHS PA3IMYHOrO poaa
XUMHUYECKUX COCIMHEHUI Ha OPTaHU3M Y€JI0BEKa CTAHOBUTCS HEOOXOAUMBIM HE
TOJBKO JUISl BpAyel, HO U I KaXKJA0T0 YEJIOBEKA.

3HaHus, NOJyYaeMble B IIKOJIE [0 XUMHUH, BO3MOKHO U HEOOXOIUMO

IPaMOTHO NPUMEHSATH U B MOBCEAHEBHOW KN3HU. [103HaBasg OCHOBOMONIAraromuye
3aKOHBI XMMHUH, 00yUaroIIuecs 3HAKOMATCA C COCTAaBOM M CBOMCTBaMU Pa3IMYHbIX
XUMHUYECKUX BEUIECTB, KAK €CTECTBEHHBIM 00pa30M MPUCYTCTBYIOIIUE B
YEJI0BEYECKOM OpPraHU3ME, TaK U MPY HE3aBUCUMOM BHEIIHEM BO3/ICHCTBUMU.
[ITKOBHUKH Y3HAIOT, KAK UMEHHO JTH BEILECTBA BIUAIOT HA IIPOLIECCHI
JKUA3HEIEATEIBHOCTA OPraHu3Ma U Ha caMy »KU3Hb Y€JIOBEKA - YTO I10JIE3HO U B
KAKHUX KOJIMYECTBAX, & YTO MOKET OKa3bIBATh OTPULIATEIILHOE BIIMSIHUE.
JlonmomHuTenbHAs oOpa3zoBaTeabHas 00Iepa3BUBAIOIIAs ITpOTrpaMMa

«XuUMHA B XKHU3HU denoBekay (aanee — [Iporpamma) 3HakOMUT 00yUaromxcs ¢
KOMIUIEKCHBIMU IIpOoOJIeMaMu U 33/1a4aMu, TPEOYIOLMMHI CUHTE3a 3HAHUN 1O PSAY
npeamMeToB ((usrka, OMOJIOTHS, IKOJIOTHS, Teorpadusi, UCTOPHUS).

DKOJOTMYECKUI aCEKT: aHAJIN3 U3MEHEHUN B OKPYXKAIOIIEH CpeJie U
OpraHu3alys CBOETO BIUSIHMS Ha CUTyallUIo, (popMupoBaHue OepexHOro
OTHOILICHUS K MPUPOJIE.

OuU3nYeCKUil aACTIEKT: N3yUeHne (PU3NIECKUX CBOMCTB BEIIECTB, (prU3ndyeckue
METO/bI aHAJIN3a BEIIECTBA.



Hcropuueckuil acreKkT: UCTOPUUYECKUE CBEICHUSI O BIUSHUU XUMUHU Ha

YKU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHHe XUMUYECKOI0 COCTaBa 00BEKTOB KUBOU
TIPUPOJIBI.

HNudpopmartuka — nouck unpopmaiuu B IHTepHETE, CO3AaHNE U

odopMIIeHIE TIpe3eHTAINH, paboTa B TEKCTOBBIX U TAOJWYHBIX PEIaKTOpax.
Copeprxanue [IporpaMmmbl 3HAKOMUAT 00YHarOLIUXCS C XapaKTEPUCTUKON
BEIIIECTB, OKPY>KAIOIINUX HAC B OBITY: BOJIa, TOBAPEHHAs COJIb, C BEIIECTBAMU, U3
KOTOPBIX CJIeJIaHbl MOCY/1a, CIUYKY, KapaHJalii, OymMara, CTpOUTEIbHbIC
MaTepHalbl, aBTOMOOMIIbHAS TEXHHUKA, JIEKapCcTBa U T. 11.

Takue tembl kak: «Bonay, «[loBapennas conby, «Cnnukn», «bymara» narot
BO3MOYKHOCTh aKTyaJIU3al[iU IKOJIOTMUECKUX 3HAHUN 00yJaroIMXCA.
[IpakTryeckue 3aHATUSL CTOCOOCTBYIOT (DOPMUPOBAHUIO CHICIIUATBHBIX YMEHUH U
HABBIKOB PabOThI C BEIIECTBAMHU U 00OPYIOBAHUEM.

[IpoekTHbIe pabOThI, TEMATHKA KOTOPBIX IpuBOAUTCS B [Iporpamme,

MO3BOJIAT CHOPMHUPOBATH y O0YUAIOIIHUXCS YMEHUE CAMOCTOATEIBLHO IPUOOPETATh
Y IPUMEHSTH 3HAHUSI, a TAK)KE PA3BUBAIOT UX TBOPUYECKHUE CIIOCOOHOCTH.
AkTtyanbHOCTh [Iporpammel 00ycioBieHa TeM, YTO B Y4EOHOM IJIaHE MO
npeaMeTy « XuMus» OTBEICHO BCEro 2 yaca B HeJleqto B 8 1 9 kiaccax, 4To J1aeT
BO3MOXXHOCTh C(OOPMUPOBATH Y OOYyHAIOMIUXCS TOJIBKO 0a30BbIC 3HAHUS TIO
npeamety. B Toxke Bpemst Bo3pact 14-15 net siBisieTcs BaXKHBIM IS
npo(hecCHOHATIBHOTO caMOooIIpeiesieHus o0yyaroumxcs. Bo3MoxxHO, 4To
IPOCHYBIUINCS UHTEPEC K XMMHUU MOXKET BIMATH Ha BEIOODP Oynyiueit npodeccuu.
1.2. Ileoazozuueckan uenecooopaznocms Ilpozpammot

[Tenarornyeckas nenecoodpasHocTs [IporpaMMel 3aKiIr04aeTcs B TOM, 4YTO

B IIpoIecce 0OYUCHHS CO3/Iat0TCs YCIOBHS K POPMHUPOBAHUIO Y 00YUYAROIIMXCS
LEJIOCTHOM KapTUHBI MUPA, BOCIUTAHUIO JHOJEH TBOPUECKUX U KOHCTPYKTHUBHO
MBICJISIITUX, TOTOBBIX K PEIICHUIO0 HECTaHIAPTHBIX )KM3HEHHBIX 3a/1ad. Ha 3aHsaTusax
1o

[Iporpamme dhopmMupyroTcs yMEeHHsI 6€30MaCHOT0 OOpaIeHus ¢ BEIIECTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEJHEBHOM JKM3HH, 3aKJIQJbIBAIOTCSI HOPMBI 370pPOBOTrO
oOpaza

XKU3HU. 3HAKOMCTBO OOYYalOIIMXCA C XMMHYECKHMMH BEIIECTBAMH, M3 KOTOPBIX
COCTOUT

OKPY’KaIOLIUKA MHP, MTO3BOJISIET PACKPHITh BAXKHEUIIINE B3aMMOCBSI3U YEJIOBEKA U
pa3IMYHBIX BEUIECTB B CPE/IC €ro OOUTaHMUS.

1.3. Omauuumensvnuie ocooennocmu Ilpozpammel.

[Iporpamma umeeT NPUKIAAHYIO HAMPABIEHHOCTh M CITY KHT JIJIs
yAOBJIETBOPEHUS MHIMBUYaJIbHOTO HHTEpECca 00YyUarOIUXCsl K U3yUEHUIO U
MIPUMEHEHUIO 3HAHUM 110 XMMHUHU B TIOBCEIHEBHOM XMU3HU. B IIporpamme craBurcs
3aJ1aya He0OXOIMMOCTH 00ECIIEYUTh XUMUUECKYI0 TPAMOTHOCTh B HAlPaBIIEHUU
COXpaHEHUs 3I0POBbs, KaK 3aJI0Ta YCIEITHOCTH YEJIOBEKa B JKU3HU; 1aeTCs
MOHSTHE O JIEKAPCTBEHHBIX BEILIECTBAX U MEXaHU3MaxX MX JEUCTBUS HA OPTraHU3M
yenoBeka. Conepxanue [IporpamMmmsl onpenensieTcss ¢ y4eToM BO3PacTHBIX
0COOEHHOCTEM 00YUaIOIIMXCSl U UX UHTEPECOB B 00JIACTH MO3HAHUS MUPa, K



camMmoMmy ce0e, )KM3HU B 1IEJIOM, a TAKXKE C YYETOM ICUXO0JIOr0-TeJarOTHYECKUX
3aKOHOMEPHOCTEH 00ydeHus u POpMUPOBAHUS €CTECTBEHHOHAYYHBIX 3HAHUH H
BUJIOB TI03HABATEILHOM AesTenbHOCTH. Oco00e BHUMAHUE yIeTseTCS
(bOpMHUPOBAHUIO SKOJIOTHUECKUX 3HAHUIN 00yJarOIIIXCA.

[Ipu coctaBnenun [IporpaMmmel OB U3YUYEHBI U TPOAHATU3UPOBAHBI
aBTOPCKHE MPOrPaMMBbI:

[esanes O.1. Xumus u xxu3ub. — Mocksa, 2017.

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

Ky3snenosa E. I'. Xumust Bokpyr Hac. — Cankr-IleTepOypr, 2013.

ITorexa C.H. Xumus Bokpyr Hac. — AMypck, 2016.

®denoposa C.A. FOHbI ucciaenorarens. — HoBopxes, 2015.

Omunen; A. 1. XuMndeckue BelecTBa B MOBCEIHEBHOM KU3HHU. — MockBa, 2015
1.4. Ilenv u 3a0auu Ilpozpammot

[enb: popmupoBaHue y o0yqaromuxcs riry0oKoro 1 yCTOM4uBOro

MHTEpeca K MUPY BEIIECTB U XUMUUECKUX TIPEBpAIEHU, TPUOOpETCHUE
HEOOXOJIMMBIX MTPAKTUUECKUX YMEHUN U HaBBIKOB MTPOBEICHUSI SKCIIEPUMEHTOB.
3agauu:

OO6yuaronue:

[J paciiipuTh Kpyro3op o0y4aromuxcs;

[) MOBBICUTH UX UHTEPEC K XUMHUU U PA3BUTh BHYTPEHHIOI MOTUBALINIO YUCHUS
yepe3 GopMUPOBAHUE TIPEICTABICHUN O COCTABE U CBOMCTBAX XMMHYECKUX
BEILIECTB U MAaTE€pUAJIOB, OKPY>KAIOIIMX YEJIOBEKA B HOBCEAHEBHOM KU3HU U
MEIULINHE;

[} pactipuTh U yrayOUTh 3HAHUSL 00YYAIOUTUXCS O POJIU XUMUYECKUX DJIEMEHTOB
U UX COCIMHEHUN B JKU3HEIEATEIIbHOCTH OPraHu3Ma, O BAXKHEHIINX XUMUYECKHUX
MIPEBPAIICHUSIX, JISKAIUX B OCHOBE METa00JIM3Ma, O MPUMEHEHUU B MEJTUIIUHE
HEKOTOPBIX HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB;

[] MOATOTOBUTH 00YUAIOIINXCS, OPUEHTUPOBAHHBIX HA XUMUUYECKUN TPOPUITH
o0y4eHus, K YCBOCHUIO MaTepHrasia MOBBIIIEHHOTO YPOBHS CIOKHOCTHU M0 XUMUHU.
PazBuBatomue:

) copmupoBaTh CrielMAIbHBIC YMEHHS U HABBIKK paOOThI C XUMUYECKUMU
BEILIECTBAMU U MaTepHraiaMu B ObITY M UCTOJIb30BAHUS MOJYYEHHBIX 3HAHUM HA

MPAKTHUKE;

] pa3BUTH TBOPYECKHE CIIOCOOHOCTH W YMCHHS  yYaIluxcs
CaMOCTOSITCIILHO

IPUOOpETaTh M IPUMEHSATh 3HAHHUS Ha IIPAKTHKE.

BocnurarenbHbIe:

[ chopMUpOBaTH FKOJIOTHUECKYIO TPAMOTHOCTh M XUMUYECKYIO KYJIbTYPY MpH
oOpallleHUH C BEIICCTBAMM;

[} opreHTHPOBATh HA BEIOOP XUMHUKO-OMOJIOTHYECKOTO TTPOPUIIA.

1.5. Aopecam Ilpozpammuot

[Iporpamma aktyanbHa ais odyyarouuxcs 8, 9 kinaccos (14-15 net). Ha
oOyuenue no [Iporpamme NpUHUMAIOTCS BCE KeNarolue, UMeromre 0a3oBbie
3HAHMS 10 XMMUHU ¥ HE UMEIOLIUE POTUBONOKA3AHUM 110 3/I0POBbIO.

1.6. @opmul u pexrcum 3anamuil.



®opMbl OpraHU3aluy yueOHOTO 3aHATHS:

- ICKIIMOHHO-CEMHHAPCKOE 3aHSTHE;

- IPAKTUIECKOE 3aHATHUE;

- Oecena;

- KoH(epeHIus,

- Urpa.

dopmbl opranuzaiyy 00pa3oBaTEIBHOTO IpoIecca — IPYIIOBas,
WHIUBUyaJIbHAS.

Copeprkanue [Iporpammel npenoaracT pa3sHoOOpa3HbIE BUIbI

JeSATEILHOCTH 00yYaroluxcsi: Oece/ibl, JUCKYCCUH, MPAKTUUECKHUE U
nabopaTopHble pabOThl, CAMOCTOSATEIbHBIE MPOEKTHBIE PA0OTHI C UCIIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB UH(GOPMALIHH.

I'pynnosas (6ecena s3BpUCTUYECKAs, 3aIIUTA TPOECKTOB, TAOOPATOPHOE

3aHATHE, JIEKINS, OIMMITHAA, OTKPBITOE 3aHATHE, MPAKTUYECKOE 3aHITHE,
Mpe3eHTalus1, CEMUHAP).

HUnousuoyanvras (Habm01eHUE, OTPA0OTKA HABBIKOB PEIICHUS

MPaKTUYECKUX 3a]1a4).

JlexunoHHO-ceMUHapcKas (hopma NpoBeIeHUS YUEOHBIX 3aHATUH TO3BOJISIET
pacCIIMpHUTh U yTIyOUTh 3HAHUS O XMMHUYECKUX BEIIECTBAX, IPUMEHIEMBIX B OBITY,
CTPOUTENHCTBE, MeNUIIMHE U T.1. CEeMHUHAPHI CITOCOOCTBYIOT MOBBIIICHUIO YPOBHS
CaMOCTOSITEIbHOCTH 00YYaIOIIMXCsl B YCBOCHUH MaTepHalia 1 pu padote ¢
JOTIOJTHUTEILHBIMA UCTOYHUKaMU UHPopManuu. [Ipaktuyeckue 3aHsATUS
CH0CcOOCTBYIOT (POPMUPOBAHUIO CIIELUATBHBIX YMEHHUI U HaBBIKOB paOOTHI €
XMMHUYECKUMU BellecTBaMu U 00opyaoBanrneM. Co3naHue MPOEeKTHBIX paboT 1Mo
OTJeNbHBIM TeMaM [IporpaMMbl MO3BOJISIOT pa3BUTh TBOPUECKHE CITIOCOOHOCTH,
chopMUpOBaTh Y 00YUAIOIIMXCSI YMEHHUSI CAMOCTOSATEIIBHO ITPHOOpETaTh 3HAHMS.
WuTerpanus: mporpamma yriyOmseT 3HaHHsI 0 OMOJIOTHH, XUMHH,

9KOJIOTUH, MEIUILIUHBI, TICUXO0JIOTHH. ITOrOM yCBOSHHSI POTPaMMBI SIBIISIETCSI
3alllMTa MIPOEKTa.

Pexxum 3ansTuii: 3 pasza B HeAento no 1 yacy.

1.7. Cpok peanuzayuu Ilpozpammeut.

Cpok peanuzaruu nporpaMmmsl — 1 rog. O0111€e KOTMYECTBO YUeOHBIX

4acoB, 3alUIAHUPOBAHHBIX Ha BeCh nepuoj ooyuyenus: 102 gaca.

1.8. ITnanupyemoie pezynvmamot oceoenusn IIpozpammot.

OOpazoBaTeNbHbIE Pe3yJIbTaThI:

[Tocne 3aBepuienus oOyuenus no [Iporpamme oOydaromuecs OyayT 3HATh:

[l coctaB, cBOICTBa, 00JIACTH MPUMEHEHHS HanOOJIee PacIPOCTPAHCHHBIX BELIECTB
¥ MaTepUaJioB U YMETh IPUMEHATh UX 110 Ha3HAUYEHHUI0, COOJI0Aast paBuia
0e30macHOro 00paIIeHus ¢ HUMU;

[ posb XUMHUYECKUX DJIIEMEHTOB M UX COSAMHECHHI B KU3HEACITSIbHOCTH
OpraHu3Ma,

[] BaykHEHIIIMEe XMMUYECKHE TIPEBPAICHHUS, JICKAIIFEe B OCHOBE METa00IM3Ma;

[] HEKOTOpBIE HEOPTAHUUYECKHE U OPTAaHUIECKUE BEIIECTBA, IPUMEHSIEMBIC B
MeHIIMHE.

[Tocne 3aBepuienust o0yuenus no [Iporpamme oOyyaromuecs: OyAyT yMeThb:



[] cocTaBIATh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOT€HHBIX 3JIEMEHTOB B ITPUPO/IE,
00OCHOBBIBATh POJIb KAXKIOTO B COXPAaHEHUH MTPUPOJTHOTO PaBHOBECHS,
aHaAJIM3UPOBATh MPUYHUHBI U MTOCIEJCTBUS €r0 HAPYIICHUS;

] MpOBOAMTH XMMHUUECKUI SKCIIEPUMEHT MO0 0OHAPYKEHUIO KATHOHOB U aHUOHOB
B pacTBOpax;

[lcobmoaaTh mpaBuia 0€30MaCHOCTH MPU OOPAILIEHUH C JTIEKaPCTBEHHBIMU
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XMMHUU;

[cOCTaBIATH OTYET O MPOJCIIAHHOM IKCIIEPUMEHTE;

[ mIpUMEHSTH BEIECTBA MO0 HA3HAUYEHUIO;

[IpemaTh 3a1a4n Pa3IUYHON CTENICHN CJIOKHOCTHU: KaK THUIIOBBIC, TaK U
KOMILJICKCHBIE;

['pa3BUBaTH COOCTBEHHYIO MHUIIMATHBY U MMO3HABATEIbHYIO aKTUBHOCTH TIPU
pEIIeHUH Pa3InYHBIX BOIPOCOB U MPOOJIEM B XMMHH.

Paszgea 2. Copep:xkanue IIporpamMmmel

2.1. YueOHblil (TeMaTUYECKUil) TIIaH

No | Neo Ha3zpanue | KomnuecTBo yacoB dopma
pasnena 6cezo meopus npakmuka | aTTecTauuu/
KOHTPOJIS
BBenenue 4 2 2
1 Bona 4 2 2 TEMAaTHUYECKOE
TECTUPOBAHHUE
2 | Yuctele BemectBa v | 3 2 1 TEMATHYECKOE
CMECH B  JKH3HH TECTUPOBAHUE
yeJIoBeKa
3 |IloBapennas compbu |3 2 1 TEMaTHYECKOe
caxap TECTHPOBAHUE
4 | XuMus nuim 10 3 7 TEMATUYECKOE
TECTHPOBAHUE
5 | Conuku 4 2 2 TEMATUYECKOE
TECTHPOBAHUE
6 | bymara 3 1 2 TEMAaTHYECKOE
TECTUPOBAHUE
7 | Xumus nlb6 3 3 TEMATHYECKOE
CTPOUTEIHCTBO TECTUPOBAHUE
8 | Xumus ul|3 2 1 TEMATHYECKOE
ABTOMOOMJIb. TECTUPOBAHUE
9 | Xumus CTUpAET, | 5 2 3 TEMaTUYECKOE
YUCTHUT TECTHPOBAHUE
u youpaer.
10 | Xumus u|b6 2 4 TEMaTHUYECKOE
KOCMETHYECKHE TECTUPOBAHUE
CpeJICTBA.




11 | Xumus — xo3s1iika 12 5 7 TEMATHYECKOE
JIOMAIIIHEN allTeUYKU TECTHPOBAHHUE
12 | Xumus B Megunuae | 32 20 12 TEMaTUIECKOE
TECTHPOBAHHUE
13 | Beimonaenue 7 2 5 3amunTa
IIPOCKTOB. MPOCKTa
Hroro 102 50 52

2.1. Conep:xanue IIporpamMmmsi

Beenenue

OO61ue npaBuia paboThl B XUMUYECKOHN TabopaTopun. TexHuKa

0e30macHOCTH MpHU padoTe B XUMHUECKOW JabopaTopuun. Oka3zaHue nepBoi
MOMOIIIY MTPU HECUACTHBIX ciydasx. [IpaBuia paboThl ¢ KUCTOTaMH, HIET0YaMH,
JeTyuyruMu BetectBamu. HarpeBareiabHbie MpuOOPHI U paBuiia pabOThl C HUMHU.
Xumuueckas mocyjia o0iero HazHaueHus. MpIThe U CylIIKa XUMUYECKOM TOCY/IbI.
Ponb xvuMuu B KU3HU YeOBEKA U pa3BUTHH yeioBedecTBa. O030p

BAKHENIINX KJIACCOB COEAUHEHU, UCTIOJIb3yEMBbIX YEJTOBEKOM. XUMUS ~-TBOPEHUE
MPUPOJIBI U PYK YeJIOBEKA. XUMUS BOKPYT HAac. XMMHYECKHE BEIIECTBA B
IIOBCEHEBHOM )KM3HU YEJIOBEKA.

llpaxmuxa:

1. Ilpuemsbl oOpallieHrs ¢ HarpeBaTeIbHBIMU TPUOOpPaMu (CIHPTOBKA,

IJTUTKA, BOJISIHASL OaHs) U XUMHUYECKOM MOoCy 101 00111eT0 Ha3HAUYCHMUS.

2. CocraBneHue TabJull, OTpaKarolUX KJIacCU(PUKAIUIO BEIIECTB,

U3rOTOBJICHHE STUKETOK HEOPTAHMUYECKHUX BEILIECTB, COCTABJICHUE CITUCKA
PEaKTUBOB, HECOBMECTUMBIX ISl XPaHCHHUSI.

Tema 1. Bona

Bona B macmtabe mianetsl. Kpyrosopot Bojibl. [Ipuponas Boja u ee
Pa3sHOBUAHOCTHU. XapAKTEPUCTUKA BOJI [0 COCTABY M CBOMCTBaM. MUHEpaIbHbIE
BOJIbI, UX MECTOPOK/IEHUS, COCTAB, IIeJIEOHBIE CBOWMCTBA, IPUMEHEHHUE. 3amachl
MIPECHOM BOJIBI HA TuTaHeTe. [IpecHas Boa 1 ee 3amachl. DKOJIOTHUYECKUE MPOOIIeMbl
4yucTOU BOJbl. Bosa B opranusme uenoBeka. Boga B meauiuae u papMaKoIOTHH.
AHoManuu ¢pu3nuecknx cBoMCTB. PacTBopsitomast crtocoOHOCTh BOAbI. [IpoOaembr
MMATHLEBOU BOJEI.

Ilpakmuxa:

1. AHanu3 BOJbI U3 MPUPOIHBIX UCTOYHUKOB.

2. PacTtBopsitoniee 1eCTBUE BOBI.

3. O4ncTKa BOJBI.

4. OnpeneneHue )KeCTKOCTH BOAbI U €€ YCTPAHECHUE.

5. MHor0 11 BOJIbI B OBOIIAX U (PpykTax?

Tema 2.YucTble BemecTBa U CMECH B KM3HHU YeJI0BEKA

Hucteie [ BemecTBa JluctumnupoBanHas Boja, Kucinopoa. Cepebdpo,
Bonopon, Ceunen u nip. Mctunnbie pactBopsl. CMecu Mopckast Boja. I'panur.
Crainb. PactBop xopuna Hatpus 1 uabekuil. Yyryn. Bo3ayx. bazanst. CTekiio.



DOMyJbCHUS «Macio B Bojiey». Pa3HOBUAHOCTH cMecel, 00JaCTH X UCTIOJIb30BaHUS
B ITOBCETHEBHOM KM3HU YEJIOBEKA. [ OMOreHHble 1 rereporeHHbsie cmecu. Cmecu B
dapmaxonoruu. [Ipumeps! )KUIKHUX, TBEPABIX U Fa3000pa3HBIX CMECEH.
OnxHopoaHbIE M HEOAHOPOHBIE cMecH B ObITy. CBOiicTBa cMecel. Paznenenne
CMECEH.

Briienenue BeniecTB U3 HEOAHOPOAHOM cMecH, 00pa30BaHHOM

pPacTBOPUMBIMU U HEPACTBOPUMBIMHU B BOJIE BenlecTBaMU. OTCTauBaHHE:
Brinenenre BemecTB U3 HEOJHOPOIHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU
B BOJIE€ BEIIECTBAMH C PA3JIMYHON IUIOTHOCTHIO. B AenUTENbHOM BOPOHKE.
JucTtunnsanus, BellapuBaHue, NEHTPUPYTUpoBaHUE, XpoMaTorpadus,
KpUCTaJUIM3aIUsl ¥ BO3roHkKa. [leperonka nim IUCTUILISAIUS - CIOCO0 pa3/ieneHus,
OCHOBAHHBIN Ha pa3jIMuuU B TEMIEPATypaxX KUIEHUS IPYT B IPYre KOMIIOHEHTOB.
[Ipuem pa3znesneHuss OTHOPOAHBIX CMECEN ITyTEM UCIIAPEHHUS JIETYUUX

KUJIKOCTEW C MOCEAYIONIEN KOHIeHcaune ux napos. [Ipumep: nomyyeHue
JTUCTUWILTUPOBAHHOM BOJIbI. PerieHue 3a1au Ha Hax0kAeHUE MacCOBOM U 00BEMHOM
JI0JIA KOMIIOHEHTA CMECH.

llpaxmuxa

1. M3roToBnenue npocteimux (GUIbTPOB U3 MOAPYUHBIX CpeACTB. Paznenenue
HEOJHOPOHBIX CMECEN.

2. OuuncTKa MEIHOTO KYIIOpoca OT HEPACTBOPUMBIX U pACTBOPUMBIX IIPUMECEH.
Tema 3. IloBapeHHasi coJib U caxap

Ponb moBapeHHO coiii B 0OMEHE BEIIECTB YEJIOBEKA U KUBOTHBIX.

Coneoii OanaHc B opranusmMe yesioBeka. [[pumenenue ximopuia HaTpus B
XO3SIMCTBEHHOHN JesTenpHOCTH yenoBeka. Korma conp — sa. 3noynorpelsieHue
COJIBIO.

Hcnonp3oBaHue  XJOpyuAa HATpUs B XUMUYECKOW  IPOMBIILICHHOCTH.
Hcnonp3oBanue

XJIOpUa HaTpHUs B nullle, Meauiuue. [ [pon3BoacTBo noBapenHoi conu. Caxap u ero
cBoiicTBa. [lone3nbie u BpeaHbie yepThl caxapa. HeoObr4HOE MpUMEHeHue caxapa.
Ilpaxmuxa.

1. CoiicTBa pacTBOPOB MOBAPEHHOU COJIH

2. I'oput 51 caxap?

Tema 4. XuMus nmuiy

N3 dero coctout nuia. XMMUYECKUN COCTaB MPOAYKTOB MUTAHHUS.

OcCHOBHBIE KOMIIOHEHTHI TTUIIIH: KUPBI, OCIKHU, YTIEBOIbI, BATAMUHBI, COJIH.
Xumus NPOAYKTOB PACTUTEIBLHOTO U JKUBOTHOTO TTPOUCXOkKAeHU. DU3nonorus
nuteBapeHus. [IpoyKTel OBICTPOTrO MPUTOTOBICHUS K OCOOCHHOCTH UX
npou3BoJicTBa. [Ipoiieccrl, Mpoucxoasiye Npyu Bapke, TYIIEHUU U KapEHUH
nuty. Kak ciaenars exy He TOBKO BKYCHOM, HO U TIosie3HOU? JIoGaBKM B MIPOTYKTHI
MATAHUS.

XUMHUYECKHUE pEeaKIIuu BHYTPU HAC. XUMUYECKHUE MPOIIECCHI, TPOUCXOISIINE

IIPU XpaHEHUU U NIEpepadOTKE CENbCKOXO3SIMCTBEHHOTO ChIpbs. KOHCEpBaHTHI U
AHTUOKHUCIIUTEINN, UX POJIb.

Croco0Obl XMMUYECKOT0 aHaJIM3a COCTAaBa BEIIECTB B POIYKTAX MUTAHMS.
Conepkanre BUTAMUHOB U MUHEPAIHHBIX BEIIECTB B MUIIEBBIX MPOAYKTaX.



Ilpakmuxka

1. Onpenenenne kauecta Mmeaa. [IpoBepka Mesla Ha HalIUM4YKe

Kpaxmasa, MeJia, caxapo3bl.

2. Onpenenennie BuTaMuHOB A, C, E B pacTUTETpHOM Macie.

3. OnpezeneHre HUTPATOB B IPOLYKTaX.

4. AHani3 NpoxJIaJUTENbHBIX HAITUTKOB.

5. Onpezenenne coepKaHus KUPOB B CEMEHAX PACTECHUM.

6. KauecTBeHHBIE peaKMX HA IPUCYTCTBUE YTIIEBOJOB.

7. XMMUYECKHE OIBITHI C KEBATEIBHONU PE3UHKOM.

8. Onpenenenue coaep>KaHus MOBAPEHHOW COJIM B MPOAYKTaX MUTAHUS

(MacIo, ChIpbl, COJICHBIE TBOPOKHBIC U3/IEIIH).

Tema 5. Cnimuku

[Tupodopsl. Uctopus nzobperenus cnnuek. Crmuku [lancens u Yoxkepa.
Cronukn Copuna. Cnimuku Mpunu. [IBenckue cnimuku Jlynncrpema. KpacHbii u
oenbiii pocdop. OKUCTUTETHLHO - BOCCTAHOBUTEIIBHBIC MPOIECCHI, TPOTEKAIOIIIHE
NP 3KUTaHuK cUYKU. OCHOBHBIE BUJIbI COBPEMEHHBIX cliuyeK. [lepeBsHHbIC
(M3roTOBJIEHHBIE U3 MATKUX MOPOJI JEPEBA - OCUHBI, JTUIIbI, TONOJIS, AaMEPUKAHCKOM
0€eJI0i COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE (MapaMHOBBIE - U3TOTOBJICHHBIE U3
XJIOMYATOOYMAXKHOTO KI'yTa, MPONUTaHHOTO nmapadguuom). [1o meTony 3akuranus -
TEPOUHBIE (3AKUTAIOIINECS PU TPEHUH O CIIEHUATIbHYI0 TOBEPXHOCTH - TEPKY) U
OecTepoUHbIe (3aKUTAIOIIUECS TIPU TPEHUU O JIFOOYIO TOBEPXHOCTH ).

Crimueynoe npou3BoAcTBO B Poccun. CTpoeHue, CoOCTaB U U3TOTOBJIICHUE
CIIUYCK.

Cneunanbubie cnudku. [1ITopMOBEIE (OXOTHHYBH) - TOPSIIIIME HA BETPY, B
CBIPOCTH U MO N0KAEM. TepMuueckue - pa3BUBAIOLIUE IPU TOPEHUU OoJiee
BBICOKYIO TEMIIEPATYPY U JAIOLIUE ITPU CTOPAHUU TOJIOBKH OOJIbIIEE KOJIMUYECTBO
teria. CUTHaJIbHBIE - TAlOIIKE [IPU TOPEHUH LBETHOE MaMs. Dotorpaduueckue
- TAI0ILI€ MTHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIB3YEMYIO MIPU
doTorpapupoBanuu. CUrapHele - CIIMYKH YBEITMYEHHOTO pa3mepa i Oonee
MPOJIOJKATEIBLHOTO TOPEHUS IPU PACKyPUBAHUU cUrapbl. TpyOOUYHBbIE- CIUYKH
YBEJIMYEHHOI0 pa3Mepa Juist 00iee MPOI0KUTENLHOTO TOPEHUS TIPU
pacKypuBaHUU KypuTelbHOU TpyOKku. KaMuHHBIE - OU€HB JJIMHHBIC CIIMYKH,
YTOOBI 32KUTaTh KaMUHBI. ['a30BbIC - MEHBIIIEH AJIMHBI, YeM KaMUHHBIE, YTOObI
3aKUTaTh Ta30BbI€ TOpPEIKU. [[eKopaTuBHBIE (M0IapOYHbIE, KOJIJIEKIMOHHBIE) -
OTpaHUYCHHBIC BHIITYCKH KOPOOKOB (MHOTIa HAOOpaMu, yJI0OKEHHBIMH B
JIEKOPaTUBHYIO KOPOOKY).

Ilpakmuxa

N3yuenue CBOMCTB Pa3IMYHbBIX BUIOB CIMUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMUYECKUX, CHTHATIBHBIX, KAMHUHHBIX, (OTOrpaPUIECKuX).

Tema 6. bymara

OT neprameHTa M MENKOBBIX KHUT 10 Hammx gueu. [lemmtonosa.

Cesizyronue: KaoJIuH, KapOOHAT KaJbIMs, MUTMEHTBI. XJI0MYaTOOyMaKHbIC
TKaHu. Buabl Oymaru u ux npakTHueCcKoe UCIOoIb30BaHue. TexHoaorus
npousBojacTBa Oymaru. CTpykrypa OyMaru noji MUKpOCKOIIOM BO
(bayopeclieHTHOM CBEUCHHH.



[ToydabOpukate! ast mpou3BOACTBa OyMaru: ApeBecHasi Mmacca Wiu
LEJUII0JI032; LIEJUTI0I03a OJTHOJIETHUX PACTEHUH (COJIOMBI, TPOCTHHIIBL,
KOHOIUIH, PUCa U IPYTHUX); NOIYLEIUII0I03a; MaKyJaTypa; TpsIIuIHAas
NoJiyMacca; JUisl ClielMalIbHBIX BUAOB Oymaru: acOecT, MepcTh U APyrue
TEKCTUJIbHBIE BOJIOKHA.

[TpousBoacTBO Oymaru: MpUroTOBICHUE OYMaXXHOW Macchl (pa3Moi U
CMENIEHNE KOMIIOHEHTOB, ITPOKJIEHKa, HATIOJHEHUE U OKpacKa OyMa)KHOM
Macchl); BhIpaboTKa OyMa)KHOUM Macchl Ha OyMaroenaTeaIbHON MallliHe
(pa30aByieHHE BOJIOM U OYMCTKA MACChI OT 3arpsi3HEHUI, OTJIUB, IPECCOBAHUE U
CYIIIKa, a TAK)KE MepBUYHAS OTJIENIKA); OKOHYATENIbHAS OT/AeJKa (KaJlaHIUupOBaHUE,
pe3Ka); COpTUPOBKA U YITaKOBKA.

Ilpaxmuxka.

1. U3yuenue CBOMCTB pa3IuvHbIX BUIOB OyMaru.

2. llonyuenue Oymaru.

Tema 7. XuMus U CTPOUTEIHCTBO

CrpoutensHbie pacTBopbl. M3BecTb. Men. Ilecok. beton. Llement. Uctopus
creksa. Kupnuuu. ®apdop u dasiae. JpeBecruHa — yHUKaIbHBINA CTPOUTEIIHHBIN
Matepuall. Jlakokpacounbsle MaTepuaibl. CBOMCTBA OJIU(PBI, MACIISIHBIX KPACOK,
sMmarnei, pactBoputeneil. [TonsiTue 00 3KOJIOTHUYECKH YUCTHIX MaTepUaliax.
Kepamuueckas nena. 3ugapur. Kamsimut. ConoMut. I'pyTo6noku. CuinukaTsl
METAJIJIOB U BSDKYIIME MaTepraibl. KOppo3us CTpOUTENbHBIX MAaTEPUATIOB.
ITonuMmepsl B CTPOUTEINILCTBE.

XUMUYECKHE CBOMCTBA CTPOUTEIBbHBIX MAaTEPUATIOB

XUMHUYECKasi CTOMKOCTb — 3TO CBOMCTBO ITOKA3bIBAET, HACKOJIBKO MaTepuall
YCTOWYHUB K BO3JIECTBUIO IPYTUX BELIECTB: KUCIIOT, IIEJIOYEN, COJICH U Ia30B.
Koppo3nonHas ycTOMYMBOCTh — CBOMCTBO MaTe€pHaja MpPOTUBOCTOSATh
BO3JIEHCTBUSIM OKpYyXarolei cpenbl. Yarie Bcero 3To OTHOCUTCA K CIIOCOOHOCTH
HE MPOIYCKAaTh BJIATY.

PacTBOpUMOCTB — CBOMCTBO, MPU KOTOPOM MaTepHall UMEET CIIOCOOHOCTh
PACTBOPATHCS B PA3JIMYHBIX KUIKOCTSX.

AJre3us — CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COETUHSTHCS C
IPYTHMH MaTE€pUajgaMU U MMOBEPXHOCTSAMM.

Kpucramnmmsanusa — xapakTepuCTHKA, TPH KOTOPOW MaTeEpHal MOKET B
COCTOSIHUH T1apa, pacTBOpa WX paciiaBa 00pa30oBhIBATh KPUCTAILIBI.

Bunp! 3arpsiznenuii (mbUieBbIe, padalliOHHbIC, OMOJIOTHYECKHE,

IIyMOBBIE), 3HAYEHHUE KUBBIX OPTaHU3MOB B JIOMaX U KBapTUpax.

Ilpakmuxa

1. Onpenenenne OTHOCUTENIBHOM 3allbUIEHHOCTH BO3lyXa B IOMELIEHUU.

2. Pewienune 3a1a4 ¢ 3K0JIOTMYECKUM COJIEPKAHUEM.

Tema 8. Xumus u aBToM0O0UIb

Matepuaiibl, KOTOPbIE UCTIONB3YIOTCA JIJIs1 U3TOTOBIIEHUSI aBTOMOOMIIEH.
3anpaBoyHbI€ KUJIKOCTH (TOIJIMBO, Maciia, CMa3KH, OXJIaKIAI0IINE KUIKOCTH U T.
1.); PE3UHBI - IIMHBI U PE3UHOTEXHUYECKUE WU3/1IIUS; MIIACTMACCHI; OTAEI0YHO-
JIeKOpaTUBHbIE MaTepraibl (0OMBKA, JTaKU U KPACKU, aHTUKOPPO3HOHHbIE
MOKPBITUS U T. 11.); KJIEH, TEPMETUKU. DJIEKTPOJIUT — 3TO YTO-TO 3HAKOMOe. beH3uH,



KEPOCHH U JIpyTUe «- UHbl XUMUYECKUE MPOLIECCHI, TPOUCXOIAIINE TTPH
AKCILTyaTaIlii aBTOMOOMJISI. IKOJIOTHS ¥ aBTOMOOHITb.

llpaxmuxa:

1. Benszumn u kepocun Kax pacmeopumeu.

OMBITHI 110 03HAKOMIICHHUIO C PACTBOPSIONIUM JeUCTBUEM HEPTEIPOAYKTOB,

KaK ¥ OpeJbIAy 1, INI0X0 BUJHBI C JEMOHCTPALMOHHOIO CTOJIA, IO3TOMY MX
Jy4lIe BCEro CTaBUTh B KAUECTBE JIA0OPATOPHOU PabOTHI.

a) B npoOupku ¢ 6eH3MHOM, KEPOCUHOM U BOJOM HainuBaroT 1o 0,5 mi
PacTUTENBHOTO Maciia U B30ANIThIBAIOT. Macjo pacTBOpSIETCS B YIIIEBOAOPOIAX.
OTMeyaroT JIy4IlIyt0 paCTBOPUMOCTh B OCH3MHE.

0) B Heboupire cTakaHIuKU Wik Gap(opoBbIe YaAIIKU ¢ TEMH JKE

KUIKOCTSIMHU MOMENIAIOT KYCOUKH TKAaHU C MSATHAMU KUPA U IEPEMEIINBAIOT UX
CTEKJISIHHOM nayioukoi 2-3 muH. [locie BrIChIXaHUS TKaHU, TOMEIICHHbIE B OCH3UH
Y KEPOCHH, OKA3bIBAIOTCA OYHILIEHHBIMU OT KHPA.

2. I'openue svlcuiux y2ne6000pooos.

a) CMauMBaroT MOJOCKU QUIBTPOBAIILHON OyMaru B O€H3MHE, KEPOCHUHE,

Ma3yTe U MOJKUTAIoT uX. BeniecTBa ropsaT ceeTsamuMces miameHeM. Beiciime
YTJIEBOJOPO/IbI IPU TOPEHUH 00Pa3yIOT KOMOTb.

0) Ha xene3nple miacTuHKY win GpapdopoBbie KPBIIIKK HATUBAIOT MO

HECKOJIbKY Karellb O€H3MHa, KEpOCMHA M CMa304HOI0 Macila Wik Ma3yra u
nokuratot. HabmogaroT To ke siBnenue. OOpaiaroT BHUMaHUE Ha JIETKYIO
BOCIUIaMEHSIEMOCTh O€H3MHA U Ha CPAaBHUTEJBHO TPYIHYIO 3aTOPAEMOCTh Ma3yTa.
B) B xxene3nyto unu pappopoByro J10)KeUKy NOMEIIatoT HEOOIbIION

KyCoueK napaduHa U HarpeBaroT ero B ruiaMeHu ropenku. [lapadun nnaBurcs, a
3aTeM ropur, o0pasys KOmoTb.

3. Ouucmka beH3UHa U KepoCcund.

BeH3uH 1 KepoCHH Mocie 3aBOACKON NEPETOHKU COIepkKAT NPUMECH
Ha()TEHOBBIX KUCJIOT U APYTUX BELIECTB, OCI0KHSIIOIUX UX TPUMEHEHUE.
HeouuniieHHbII KEpOCHH, HAIPUMED, III0XO0 MOJHUMAETCA M0 (PUTUITIO JaMIIbl,
cnabo roput u ObICTpO 00pa3yeT Harap. HeouuiiieHHbIe MPOAYKTHI MOKHO Y3HATh
110 TPSIZBHOMY BUY U Majioil MPO3pavyHOCTH.

OuyucTKy NPOU3BOAIT OOBIYHO, 00padaThiBasi HEPTEIPOIYKTHI CliepBa
KOHLIEHTPUPOBAHHON KHCIIOTOM, a 3aT€M LIEIOYBIO.

HanuBaroT B 00MBIIIYIO JETUTENbHYIO BOPOHKY 15—20 MJI HEOUHIIIEHHOTO
KEpOCHHA U MPUOABIISAIOT 2-3 MJI KOHIIEHTPUPOBAHHON CEPHON KUCIOTHI. BOpOHKY
3aKpbIBAIOT MPOOKOH U cMech BCTpAXxuBaroT okoiio 10 muH. [Ipu 3TOM BOpoHKY
Jiepkat MpoOKO BHU3 ¥ BPEMSI OT BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BHIITYCTUTh
BBEPX Mapsbl JIeTy4uux BewecTs. [locie 3Toro cMecn JaroT pacciionThes, HA YTO
Takke rnorpedyercs MunyT 10 wim jgake OoJbIle, U MEIJICHHO CITyCKAlOT HIKHUN
CJIOM KHCJIOTO TYApOHA.

OcTaBIIuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJO0OHBIM K€ CITOCOOOM

BOJIOW B TeueHHe 1—2 MUH. BOJHBIN CIIOM CYCKAIOT, @ KEPOCHUH MPOMBIBAIOT S—
10-nporieHTHBIM pacTBOPOM wuenouu. [locne cnuBaHus MIENIOYHOTO CIIOS
OTMBIBAIOT OT KEPOCHHA BOJOU OCTaTKH I1iesiouu (mpoda penondranenHom).
VY6exnaroTcst B TOM, YTO OYUIICHHBIA KEPOCUH OKa3bIBaeTcs Ooliee



MIPO3pavYHbIM, JIYUIIE TOPUT U UMEET APYroM 3amax.

Ha nuctku punbTpoBanbHON OyMaru momMemaroT Karid KCXOIHOTO U
OUYMIIEHHOr0 KepocHHa. OUNIIEHHBI KEPOCUH UCTIAPSETCS NOJIHOCTBIO,
HEOUYMILIEHHBII OCTaBIISIET MOCIE ce0s MATHO MPUMECE.

Tema 9. Xumus cTupaer, YUCTHT U YOMpaeT

Mpsuia. CoctaB, CTpOEHUE, TOJTyYEHHE.

CuHTEeTHYECKHE MOIOIIIUE CPEACTBA U IOBEPXHOCTHO - AKTUBHBIE

BEILIECTBA.

OcHoBHble KOMIIOHEHTHI CMC: MOBEpXHOCTHO-aKTUBHBIE BEILIECTBA

(ITAB); BcrioMoraresnbHbIE BEIIECTBA: IIEIIOYHBIE COJIU - KApOOHAT U

CWJIMKAT HaTpHsl, HEUTpaidbHbIe CONH - cylbdaT u pocdat HaTpus;
KapOOKCUMETHIIIIEIUTION03a, TTOJIMBUHIIITUPPOIUIAOH, XUMUYECKUE
otOenuBaTeM (MEPCOIIHN); XUMHUUYECKHEe 0TOeIUBATEH (TIEPEKUCH

BOJIOpOJia); hu3nueckue (ONTUIYECKUE) OTOEIMBATEN! - (DIIyOpECIUPYIOIINE
COEJIMHEHHUS; aIcCOPOLMOHHBIE KpacuTenu (yJIbTpaMapuH, UH]IUTO,
CUHTETUYECKUE OPraHUYECKUE MUTMEHTHI); OM0100aBKH - (DEPMEHTHI
(JInmassel, IpoTEasbl U Ap.); OTAYIIKH; AaHTUCTATUKH.

CpencTBa OBITOBOI XUMHH - XUMUYECKUE CPEICTBA MO YXOAY 3a
COOCTBEHHOCTBIO: OJICKI0M, TOMEIIeHUsIMU, aBToMOoOuIsiMu. K cpenctBam
OBITOBOI XMMHUH OTHOCST JI€3MH(PULMPYIOIINE CPEACTBA, PETEIUIEHTHI U TIP.
cpenctsa. CpeacTBa ObITOBOM XUMUU, IPUMEHSIEMBIE JUIsI BBIBEJCHHUS TISITEH.
Ilpakmuxka

1. Onpenenenne pH - cpensl B MblIax U IaMITyHSIX.

2. IIpuroroBieHue MplIa U3 CBEYKU U CTUPAIILHOM COJBI.

3. BeiBenieHue mATeH ¢ Tkanu. Mputa. Coctas, CTpOCHHE, MTOJTYYEHHE.

4. CpaBHEHUE CBOMCTB MbLIA CO CBOMCTBAMU CTUPAIBHBIX IIOPOILIKOB.

Tema 10. Xumus 1 KOCMeTHYECKHE CPEACTBA

KocMmernueckue moromue cpencrsa. Kpemel. [lenomoromue cpeacrtna.
OnonackuBareny U KOHIAIMOHEPHL. I'enn. CocTaB M CBOKCTBA KAK COBPEMEHHBIX,
TaK U CTAPUHHBIX CPEICTB TMTUEHBI; TPAMOTHBIN BBIOOP CPEJICTB TUTHEHBIL;
MOJIE3HBIE COBETHI MO YXOAY 3a KOKEW, BOJIOCaMHU U MOJOCThIO pTa. CocTaB u
CBOMCTBA HEKOTOPBIX MPENapaToB TUTMEHUYECKOM, Te4eOHON U TeKOPaTUBHOM
KOCMETUKH, TPaMOTHOE UX MCMOJIb30BAHNE. XUMHUYECKHUE MPOLECCHI, JIEKAIIHUE B
OCHOBE yXO0JIa 32 BOJIOCAMH, UX 3aBUBKH, YKJIAJKH, OKPACKH; ITPABUIIbHBIN YXOJI 32
BOJIOCaMH, 'PAMOTHOE MCIOJIb30BAHUE MPENApaTOB Il OKPACKU U YKJIAaJKH BOJIOC,
OpPUEHTHPOBAHHUE B UX MHOIOOOpa3HH.

J1e3010paHThl U 030HOBBIM «IIUT» MJIAHETHI.

JlymmcTele BemecTBa B mapproMepun, KOCMETHKH, MOIOIIUX CPEACTBAX.
Ddupnsie macia. CocTas.

Crnosxuble 3¢upsl. CocTaB, CTpOEHUE, TIOJTyYECHHE.

Ilpaxkmuxa

1. U3yuenue coctaBa 1eKOPATUBHON KOCMETHUKH MO STUKETKAM.

2. Onpenenenue pH - cpenpl B MbUIAX U MIAMITYHSIX.

3. N3Bneuenue 3(pupHBIX Maces U3 pacTUTeNIbHOro Marepuana. [lepeunas
MSATa, €JI0OBOE MACJIO.



4. Ilony4yeHue clnoKHBIX 3(PUPOB U3 OPIraHUYECKUX COETUHEHUM.
OrtunmeraHat (3amnax poma). M300ytunatanar (GpyKTOBBIA 3amax).

Tema 11. Xumus — xo3s1iika JoMalIHeld anTe4Kkn

JlekapcTBeHHBIE ITpenapaThl, X BUABI U Ha3HaueHue. Kaxnoe nekapcTso

— XMMHYECKUHN PEAKTHB.

Mmuororpannsii noa. [louemy 1o Hago nepKath B INIOTHO

3aKYMOPEHHOU CKIISIHKE. «3€JICHKa» WM pacTBOpP OPUILIMAHTOBOTO 3€JICHOTO.
HeoObluHbie cBOKCTBA OOBIYHOM 3€JICHKHU.

AKTUBUPOBaHHBINA yIOJb.

JlexapcTBa oT nmpocTyibl. Butamuuel CaMoO/eIbHBIE JIEKAapCTBa.

AcCIApYH WM alleTWICATUIUIOBAs KUCIOTA U €ro cBoicTBa. Yto

N0JIE3HEE: aCIUPUH WIH yICapuH, HypodeH niu ubynpoden?

Ilepexnch Bogopoaa u rugporeput. CBONCTBA IEPEKUCH BOJOPOAA.
[IepmaHranar kanusi, MApraHIlOBOKUCIIBIA KaJIui, OH K€ —

«MapraHioBka». HeoObruHbIe CBOMCTBAa MapraHioBku. Kakyro ormacHOCTh
MOXET IPEACTABIATh MAPTaHIIOBKA.

Hy>xHa 1 B JoMallHen anreyke OopHas KUCIIOTa.

Crapsle nekapcTBa, Kak ¢ HOUMHU ITOCTYITATb.

Bomnpoce! k cemuHapam:

1. Ilepmanranar kamusa. Mictopus oTkpbiTusa. OU3HYECKUE CBOMCTBA.
OxucnurensHble cBokicTBa. [IpaBuia XpaHeHus epMaHaraHaTa Kajiausl.
[TpumeHeHne pacTBOpa epMaHraHaTa Kajius B ObITy, B MeJUIIMHE. Mepbl
NIEPBOM MOMOIIM IPY OTPABJIEHUH KOHLIEHTPUPOBAHHBIM PAaCTBOPOM
IIEpPMaHIaHATA KaJIHsl.

2. PacTBOp OpusuinanToBoro 3eneHoro. [lepokecu Bogopoaa, uctTopus
otkpbITus. [lepruapoins. duzndeckue, xumuueckue cporctea. [Ipumenenue B
MEIUIMHE: KPOBOOCTAHABIMBAIOLIEE U 1€3MH(ULIUPYIOIIEE CPEICTBO.
Ilpaxmuxa.

1. ITonyyenue nogodopma.

2. [leficTBHE KUCJIOT Ha OPUIIMAHTOBBIN 3€EHBIN.

3. lllenouyHOE paciienieHnue JIEBOMULICTHHA.

4. KauecTBeHHas peakiysa Ha IEPOKCU BOJIOPOIA.

5. OnpeneneHre BATAMUHOB B ITPENapaTax NOJMBUTAMHUHOB.

Tema 12. XuMus B MeMLIMHE

Ilepsvie wazu xumuu 6 meouyune. IlonsTHE O PapMaKOIOTUH,

MaTPOXUMUH, XUMHOTepanuu. [laparesbc — 0CHOBOIIOJIOKHUK MEIULIUHCKON
xumun. Knasauit ['anen — ¢papmaxosor. [1. Dpaux — 0CHOBOIOJIOKHUK
xumuoTepanuu. [Ipodeccuu: xumuk, OMOXUMUK, (papMaiieBT, TaOOpaHT.
JlexapcTBenHble BemecTBa. Kiaccudukaum 1ekapcTBEHHBIX BEILIECTB:
dbapmakonoruyeckas, xumudeckas. CbIpbe AJis MOIyYeHUs] HEOPraHUYECKUX,
OpTraHWYECKUX JIEKAPCTBEHHBIX BelECTB. POPMBI JIEKAPCTBEHHBIX IIPENApPaTOB:
Ta0JIeTKH, Ipaxe, CBEUH, IMYJIbCUH, CYCIIEH3UH, HACTONKHU U Jp.

Ilpaxkmuxa

1. O3HakomieHue ¢ popMaMu JIEKAPCTBEHHBIX MPENapaToB.

2. 3HaKOMCTBO ¢ 00pa3laMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.



3. DKckypeus pal4wB MEITYHKT.

Camvle npocmuie u3 1exapcme

Ilepmanranar kanus. Mcropust otkpeitus. Guszndeckue cBOUCTBA.
OxucnurenbHblie cBoWicTBa. [I[puMeHeHne pacTBOpOB MepMaHTraHaTa Kajus B ObITY,
B MeauiuHe. [IpaBuia xpanenusa. Mepbl nepBoi TOMOIIM MPU OTPABICHUH
KOHILICHTPUPOBAHHBIM PACTBOPOM IepMaHTraHaTa kaius. [lepokcun Bogopona,
ucropus OTKpbITHs. [lepruapons. Pusndeckne, XMMHUIECKUE CBOWCTBA.
[TpumeHeHre B MeAMIIMHE: KPOBOOCTAHABIIMBAIOIIEE U IE3UHPHUIIMPYIOIIEEe
cpenctBo. Moa: uctopust OTKpITHA, CTPOEHHE, (PU3MUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHECHHUE.

bophas kucnora, OOpHBINA COUPT, AaHTUCENITUYECKAST AKTUBHOCT.
DU3NOTOTUYECKUI PACTBOP.

Jlanuc. Hamateipubiid crivpt. ['ekcarumapar xsopuaa kaneuus. ['enraruapar
cyJb(ara HUHKA.

AKTHUBUPOBAHHBIN yroJb.

Ilpakmuxka

1. IIpuroToBieHue pacTBOpa XJIOpUAA KAJIbLHS C 33JTaHHOW MacCOBOM
JIOJIEH.

2. «Kunkuii xameneon». Paznoxenue nepokcuaa sogopoaa. H202 —
OKHCIIUTEIb, BOCCTAHOBUTENB. PacTBOpeHHe no1a B BOJAE, B CIIUPTE.
Pacno3naBanue noannos. ObeclBeUBaHUE pACTBOPA IEPMAHTaHATA KAl
AKTUBUPOBAHHBIM YTJICM.

Aoosumvle gewecmsa

Ansl. Knaccudukanus ss10BUTHIX BEWIECTB. Y TAPHBIN ra3: NpU3HaKu
orpasieHus. Oka3zanue nepBoil nomomu. Ptyts. TokcnunocTs napoB prytu. Conn
PTYTH: KOJIOMEJNb, CyJieMa, IPUMEHEHNE B MeAuIIMHE. MbIbiK. CBUHELL.
CoenuHenust xpoMa. TOKCUMYHOCTh OpraHUYeCcKuX pactBopuresieid. [IpaBuna
XpaHEeHUs S10B B ObITY. Mephl 1epBOi MOMOIIY MPU OTPABICHUH. XUMHUS U
MeEIMLINHA.

Buocennvie anemenmst u ux coeounenus

OO6mumii 0630p OMOJIIOTHYECKOM POJIUA FITEMEHTOB-OPTaHOTEHOB YTIEPO/I.
Bonopon. Kucnopoa. Azot. Cepa. Docdop.

buosornueckast pojap HEKOTOPBIX HEMETAJIOB, HE OTHOCSAILIUXCS K
opranoresam drop. Xnop. bpom. Hox. Kpemuuit. Cenen.

buosornueckn Ba)KHbIE HEOPTaHUYECKUE COEAMHEHNS HEMETAIIIOB.
Kucnopon. O30H. Boga. Munepanshbie Boabl. [Iepokcu Bogopoa.
depMEeHTAaTUBHBIE CPEICTBA 3AIIUTHI Opranu3Ma. CepoBoopoa. AMMUAK.
[{uks MoyeBMHOOOpa3oBaHus. MOHOOKCH]T a30Ta.

Hwutpatel, HUTpUTHL. YTieKkucapii ra3z. MOHOOKCH yriaepoaa.

Bbydepusbie cuctemsr opranusma. ['uapokapoonarras OydepHas cucrema.
docdarnas Oydepnas cucrema. Mexanusm 0ypepHOTO JEHCTBUS CUCTEMBI.
B3anmocBsi3p KpyroBOpoTOB OMOTE€HHBIX AJIEMEHTOB.

bBuoneopeanuueckas xumus u meouyuna

Heoprannyeckyro OMOXUMHIO MOKHO paccMaTpUBaTh KakK MPUIIOKEHUE
MPUHITUTIOB KOOPJMHAITMOHHOM XUMHUU METAIOB K OMOJIOTMYECKUM TIpodiemMam.



Mertaiel B OpraHu3Me 4eaoBeKa

buonorudeckas pojab «METAIOB JKU3HM»

OO6mmit 0630p posu s-metamioB. Harpuit. Kanuii. Maruawmii. Kanbmmid.
JlaHHBIE METAJJIBI PACCMATPHUBAOTCS COIJIACHO IUIAHA:

1. Coneprxanuie B 3eMHOU Kope. BaxkHeilne npupoHble COETUHEHUS.

2. Coneprxanue v pOpMBI CYIIIECTBOBAHHUS B KMBBIX OpraHu3Max. buonorundeckas
pOJIb.

3. [IlpumeHeHne MeTallla U €ro COEIMHEHUN B MEIUIINHE.

4. TOKCMYHOCTH METAJJIa U €r0 COCTMHEHUIA. )

OO6muit 0630p posn d-metayioB. XKenezo. Mapraunen. Kobanst. Menp.
[Muuk. Monubnen. JlaHHble METaJuIbl PACCMATPUBAIOTCS COTIIACHO TLJIAHA:

1 Conepxanue B 3eMHOM KOpeE.

2. BaxHeiine npupoaHble COCTUHEHUS.

3. Coneprkanuie ¥ (OpMbI CYIIECTBOBAHUS B )KUBBIX OPTaHU3MaX.
buonoruueckas poJib.

4. [IpumeHeHne MEeTaJIa U €r0 COCAMHEHUN B MEAULIUHE.
Du3HoIOrNYecKas U MaToJIOrM4ecKasi pojb HEKOTOPBIX 3JIEMEHTOB B
opraHuszMe. s-2nemMeHThl. d-OnemeHTbl. KoMIuiekcHbIe (KOOPIMHAIIMOHHBIE)
COEJIMHEHHUS PA3JIMYHBIX AIEMEHTOB B OPraHU3Me. DJIEMEHTHI, 00JIE3HH,
JeKapcTBa. bUOJOTHMYECKN aKTUBHbBIE MOJIEKYJIBI.

Bona. AMuHoKuCIOTEL. AcKOpOrMHOBas KUCiIoTa. OpTOMOJIEKYJIIpHas
MEJIMIIMHA. bUOJIOrnyecKku akTUBHBIE OJIMTOMEPHI bruonoruueckas poJib
HEKOTOPBIX METAJIOB, HE OTHOCAIIUXCS K «METAJIaM KU3HW». AJTIOMUHU.
Cepeobpo. bapuii. Pryts. CBuHe.

Ilpakmuxa.

Tematnyeckass BAKTOpUHA « XUMUS U MEIUIIAHAY.

Duzuueckas Xumus u MeOUyuHa

Du3noI0r — 3T0 GU3MKOXUMUK, UMEIOIIHI I€JI0 C SBJICHUSIMHU KUBOTO
oprannsma. .M. CeuenoB JKuBble Opranu3Mbl MOTYT CYIIECTBOBATH JIMIIb
Oslarosiapsi UX 3aMevaTesIbHOM CIOCOOHOCTH KHHETUYECKH KOHTPOJIUPOBATh
XUMHUYECKUE PEAKIIMU U TEM CaMbIM IMOJIABIIATh CTPEMIICHUE K IOCTUKEHUIO
TepMOAMHaMHUeCcKuX paBHoBecuil. 11.B. bepe3nn Xumunueckas tepmoarHaMuKa
U KUBbIC OpraHu3Mbl TepMOoAMHAMUKA U OPTaHU3MBI.

Xumuueckas 1 OMOXUMUYECKas KHHETHKA U KaTtanu3. GepMeHThl —
OMOJOTUYECKUE KaTaIU3aTOPhl. 3HAYCHUE PACTBOPOB JIJIsi OMOJIOTUU U METUITUHBI.
KucnoTtHo-menouHoe paBHOBecHE U OydepHbIe CHCTEMBI OPTaHU3Ma.
AMHHOKHCIIOTHBIE OydepHbIie cucTeMbl. beiakoBbie Oy(hepHbIe CHCTEMBI.
N3MeHeHre KUCIOTHO-IIEJIOYHOTO PABHOBECHS ITPU PA3TUYHBIX
3a00JICBaHUSX.

Meouyunckue mamepuansl

Heoprannuyeckue MeauMHCKIE MaTeprualbl. Metasuibl. YTiaepoHbie
MaTtepuaibl. MexaHu3Mbl B3aUMOICUCTBUSI MEAUIIMHCKUX MaTEPUAJIOB C
OMOJIOTMYECKUMU cCUCTeMaMu. B3auMoielicTBus: MaTepuall — KpOBb, MaTepHa —
TKaHb, MaTepual — KJIeTKa, MaTeprai — OMOMOJIUMEPHI.

HckyccTBeHHBIE OpraHbl. ANmnapaThl «MCKYCCTBEHHOE CEp/IIe-JIErKoey,



«UCKYCCTBEHHAas MOYKa». ICKyCCTBEHHOE CEp/ILIE YETOBEKA C aBTOHOMHBIM
MCTOYHUKOM MUTAHUS.

Bomnpoce! k cemunapam:

1. Vloa: MCTOpHS OTKPBITHS, CTPOCHHE, (DU3NUECKHE 1 XUMHUUCCKHE
CBOMCTBA, IPUMEHECHHUE.

2. bopnas kuciora, OOpHBIN CIUPT, AHTUCENITUYECKASI AKTUBHOCT.

3. ®usnonornyeckuut pacteop. Jianuc. HamartelpHbiii crimpr.

4. OypauniuH. AKTUBUPOBAHHBIN Yroib. [ OpundHUKH, TIacThIpu. X
pUMEHEHHUE, CBOMCTBA, CIIOCOOBI XpAHECHHUSI.

5. AcniupuH. [Ipumenenue, Gpapmakosiornueckoe 1eHCTBUE Ha OPTaHU3M.

6. AHTUOMOTHKH, Ki1accudukanus. JucoakTpuos.

7. ApoMaTH4YeCKHE Maclia U UX JEHCTBUE HA OPraHu3M. ApoMaTreparius.

8. AcniupuH, pU3NYECKHe CBOMCTBA, UCTOPHSI TIOTYUECHHUS.

9. AHTUOMOTHKHU, UCTOPUS OTKPBITHSL.

10. Knaccugukanus s710BUTHIX BELIECTB.

11. Yrapnsiii ra3: npuzHaku orpasiaeHusd. Oka3aHue epBOr MTOMONIIH.

12. PryTb. TokcnuHOCTH MapoB pTyTU. CONMM PTYTHU: KAJIIOMEIb, CyJIEMA,
npuMeHeHne B MeauunHe. Meimbsk. CeuHen. CoequHeHus: Xpoma.
llpaxmuxa

1. MccnenoBanue IeKapCTBEHHBIX MPEMApaTOB.

2. Jenosas urpa «Crnacute 60J15HOTO». [lenoBas urpa conpoBOXaAaeTCs
IPOBEJICHUEM KaUE€CTBEHHOI'O aHaIM3a PaCTBOPAa KOHKPETHOIO BELIECTBA
XUMU4YecKuMU MeToaamiu. (BemectBa: THocynbgaT HaTpusi, HOBOKAaWH, JaKTaT
Kanblus, D-rimroko3a, MeHbIN Kynopoc, OpoMHT Kallus, CyJib(paT Martus).
3. UccnenoBanne TOKCUYHOCTH OBITOBBIX BeliecTB. OCTOPOKHO, MULIEBbIE
nobasku! Mx neficTBUe Ha OpraHu3M.

4. Pemenune 3a1a4 0o OOLIEN XUMHUU C MEIUKO-OMOJIOTNYECKOMI
HaIIPaBJICHHOCTBIO.

5. Konkypc (KoIM4ecTBEHHbIN) YuCia pelIeHHbIX 3a1a4. CocTaBiIeHUE
COOPHUKOB 3a/1a4 yyauuxcs no teMe (¢ pemeHusmMu). CoctaBieHue TBOPUYECKHUX
pPacyYETHBIX 3a7a4 O Pa3JIMYHbIM TEMaM.

Tema 13. BoinosiHeHHEe IPOEKTOB

Teopus. [lonsitue npoekra. TUnbl TPOEKTOB, OCHOBHBIE 3TAIbI BBITIOJIHECHUS
npoekTta. Kpurepun olleHMBaHMs BBIIOJIHEHUS U 3allIUThI TPOeKTOB. Co3/1aHne
IIPOEKTA OCYLIECTBIAETCA MO CIEAYIOIINUM dTaIlaMm:

1 Onpenenenuie mpooOIEMBbI;

[ AkTyanuzamus TeM;

| Be16op 00beKTa u3ydeHus;

] IlocTaHOBKa 1I€JIM U 3a/a4;

) TlonGop maTepuana,

- Be16op MeT010B HcCieI0BaHMUS;

(] ITpoBeaeHue SKCIEPUMEHTAIBHON PabOTHI;

1 Odopmienue paboTh;

[ 3amuTa npoekTa, NpeCTaBICHUE PE3YIbTATOB.

Ilpaxkmuxa



BrlnonHeHre NpoeKTOB ¢ UCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHA.
3amura MpoeKTOB.

3. ®opMBI KOHTPOJIS M ATTECTAIMH 00YUJaIOIIUXCS

J{nst oTCnexkuBaHusl pe3yJIbTAaTUBHOCTH 00Pa30BaTEIILHOTO Ipoliecca Mo
nporpaMme «XUMUs B )KU3HU YEJTOBEKa» UCHOJIb3YIOTCS CIICTYIOIINE BUIbI
KOHTPOJIS:

- IPeJIBapUTENbHBIN KOHTPOJIb (ITPOBEPKA 3HAHUM yUalUXCsl HA HAYaJIbHOM JTare
ocBoeHus [IporpamMmbl) — BXOAHOE TECTUPOBAHHUE;

- TEKYIIUHA KOHTPOJIb (B TEUEHHE BCErO CPOKa peaanu3aliy MporpaMMel);

- UTOTOBBIM KOHTPOJIb (3aKIIIOUUTENbHAS TPOBEPKA 3HAHUM, YMEHUHN, HABBIKOB TI0
uToram peanuszanuu [Iporpammer).

®dopMbI aTTECTALIMU

- CaMOCTOsITeNIbHAs padoTa;

- TECTUPOBAHUE;

- TBOPUYECKHUE OTYETHI;

- Y4acTH€ B TBOPUECKUX KOHKYpPCAX U MPEAMETHON OJIMMITHAJIC 110 XUMUU;

- MPE3EHTAaLM U 3allUTa MPOEKTA.

Tekymunii KOHTPOJIb:

dopmamu KOHTPOJISI YCBOEHUsI yueOHOro matepuaia [IporpaMMbl SBIISIIOTCS
OTYETHI 10 IPAKTUUECKUM paboTam, TBOpUECKHE PAOOTHI, BHICTYIJICHUS HA
CEMUHapax, CO3/[aHue MPE3EHTAIUHU 110 TeMe U T. . OOy4Jaronuecs BhIMOTHSIIOT
3a/1aHUs B UHIUBUIYAIbHOM TEMIIE, COTPYIHAYAA C IeaaroroMm. BeinoiHenune
MIPOEKTOB CO3/1AE€T CUTYAIUIO, MTO3BOJISIONIYIO PEATM30BaTh TBOPUECKHUE CUIIBL,
o0ecreyuTh BhIPa0OTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOT'O MHEHHSI, CBOETO
CTHJISI IeATeNbHOCTH. BITtoueHrne 00y4aronumxcsi B peajibHyI0 TBOPUYECKYIO
NeSATeTbHOCTb, MPUBIIEKAIOINTYI0 HOBU3HON M HEOOBIUHOCTHIO SBJISIETCS] CTUMYJIOM
Pa3BUTHS MMO3HABATEILHOTO HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS
CIIOCOOHOCTH BBISIBIISITH MPOOJIEMBI M pa3peliaTh BOSHUKAIOIIUE TPOTUBOPEUHS.
[To okoHYaHUU KaXA0U TEMbI POBOIUTCS UTOTOBOE 3aHSITHE B BUJIC
TEeMaTU4YECKOT0 TECTUPOBAHUSI.

Ntorosas arrectaius mpeaycMaTpUBAET BIMOJHEHUE UHANBUYIbHOTO
MPOEKTA.

4. Opranu3anMOHHO-MeIaroru4ecKme ycjaoBus

peanu3auuu [Iporpammel.

4.1. Yueono-memoouueckoe ovecneuenue Ilpozpammeor

Metonuka oOy4enust mo mporpamme «XuUMHS B dKU3HHA YETOBEKa» COCTOUT

13 COUETAHMS JICKIIMOHHOTO U3JI0KEHUSI TEOPETUUECKOr0 MaTepraia ¢ HarJisIHbIM
MOKAa30M WJUTIOCTPUPYIOLIETO MaTepHraia U MPUEMOB PEIICHUS TPAKTUUYECKUX
3amad. OOyJaronmecs 3aKpervisioT MOTyUYeHHbIE 3HAHUS ITyTEM CaMOCTOATEILHOTO
BBITIOJTHEHUS MPAKTUYECKUX Pa0OT. JJisl pa3BUTHS TBOPUYECKOTO XUMUYECKOTO
MBIIIJICHUS] ¥ HABBIKOB aHAJIMTUYECKOM JESITEILHOCTH MEearor MpoBOJIUT
CEMUHAPHI, 3aHATHUS 110 TPE3CHTAIIUU TBOPUYECKUX U MPAKTHUYECKUX PaboT,
MO3TOBBIE HITYPMbI, UHTEIIJIEKTYaJIbHbIC UTPHI.

4.2. Mamepuanvno-mexnuueckoe obecneuenue Ilpozpammuor
OpraHu3aiMoHHbIE YCIOBUSI, TO3BOJISIONINE PeaTi30BaTh COAEPKaHUE



JOTIOJIHUTEIBHON 00pa30BaTeNIbHOM MPOrpaMMbl « XUMUS B KU3HU YEJIOBEKaA»
IPEANOIaraloT HaInYue:

- IOMEIIIEHHUs, YKOMITJICKTOBAHHOTO CTaHAAPTHBIM YU4E€OHBIM 000pyI0BaHUEM H
Mebenbio (A0CKa, MapThl, CTYJbA, MKa(bl, JIEKTPoOOeCTIeueHIE, BHITSHKHOM IIKad,
PaKOBHHA C XOJIOJTHOM BOAOIPOBOIHOM BOIOK).

- HEOOXOIUMBIX JJISl IKCIIEPUMEHTOB 000PYI0OBAaHUS 1 PEAKTHUBOB.

- MyJIbTUMEIUIHOTO 000pyA0BaHUs (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, (31
KapThl, 9KpPaH, CPEJCTBA TEIEKOMMYHHKAIMH (JJOKAJIbHBIE IIKOJIbHBIE CETH, BBIXO]L
B UHTEPHET).

JnnakTuueckoe obecrneueHue npeanoiaraeT Halm4ue TeKCTOB

Pa3HOYPOBHEBBIX 33JJaHUN, TEMATHUECKUX TECTOB IO KaXKIOMY pa3Jieiy TEMBI,
MHCTPYKUUH AJIs1 BBINOJIHEHUS IPAKTUYECKUX PA0OT, TAOIUIBI XUMHUUECKUX
anemeHToB J|.M. MenaeneeBa, TabauIpl pacCTBOPUMOCTH OCHOBAHUI, KUCIIOT,
COJICH.

4.3. Kaopoeoe ovecneuenue Ilpozpammeut.

[lemaror, peanusyromuit [ IporpaMMmy 1OJKEH UMETH BBICILIEE UITA CPEHEE
npodeccuoHanbHOe 00pa30BaHUE B COOTBETCTBYIOLIEM HAIIPABJICHUH U JTJAOOPAHT,
00€eCIeunBaOIIMMA €€ MPAKTUYECKYIO YacCTh.

5. JIutepatypa

1. Amuk6epona JL.IO., H.C. Pykk. [Tone3nas xumusi. — M.: IIpoda, 2005.

2. ApramonoBa W.I"., Caraitnaunas B.B. [Ipaktuyeckue paboThl ¢ UcCeJOBAHUEM
JIEKapCTBEHHBIX MPENnapaToB U CPEACTB OBITOBOM XUMUU. XUMUSA B mikoje, 2002,
Ne 9, ¢. 73-76.

3. Apremenko A.W. Y nuButenbHbIi Mup oprannyeckod xumud. - M.: JIpoga, 2005
4. IBopkuH, JI.1. CtpouTenpHble MUHEPAIBHBIE BSXKYIME MATEPHAIIBL. - M.:
Nudpa-Unxenepus, 2011. - 544 c.

5. JleaucoBa B.H. Jlom 6e3 xumuu. - M.: Punon Knaccuk, 2014 r.- 256 c.

6. Eropos A.C., UBanuenko H.M., [llankas K.I1. Xumus BHyTpH Hac. - PoctoB-Ha-
Hony: ®enukc, 2004

7. Jlenosckast E.M. MeTtaiel B opranusme denoBeka. Xumus B mkose, 2005, Ne 3,
c.44-47.

8. MakapoBa H.A. Baneonorus u oprannueckast xumus. - M.: "OBepecT-

Xumus" 1997

9. Makapos K.A. Xumus u meaununa. M.: [Ipocsemenne, 1981

10. Mup xumuu. CII16, M.: M-Dkcmpecc, 1995

11. HoBommuckue .M., Hopommuckas H.C. Xumus 10. - M.: Pycckoe cioBo,
2008r.

12. HoBommuckueit .U., Hoommuckas H.C., Xumus 11. - M.: Pycckoe cioBo,
2008r.

13. O6opotens ¢ ykazkoi. beitoBas xumusi: Jlena Mupo, Anekceit OnuH. - CaHKT-
[TerepOypr, AMdopa, 2010 r.- 254 c.

14. Oprannyeckas xumus u yenosek. A.M. Apremenko. — M.: IIpocsemienue, 2000



15. Ilomos, B. A. MHoronukas xumus kH. s ydaniuxcs / B. A. [lomnos, A. C.
Cemenos, I'. /1. Xaprammnosuy - M.: Ilpocsemenue, -1992. -159 ¢

16. Cxyanosa JI.I'. Dxonorus >Kuiuila u 310poBbs uenoBeka. Xumust (/1
«IlepBoe cenTsa0ps»), 2009, Nel2, 15, 19

17. Ckypuxun .M., HeuaeB A.Il. Bce o nuiie ¢ TOUKU 3peHust XUMHUKa. — M.:
Beicr. mik. 1991. -288 c:

Jlutepatypa s 00y4daronmuxcs

1. AmukOepona JLLIO. [Tone3nas xumus: 3agaun u uctopuu. — M.: [Ipoda, 2008.
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