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1. [MosicHuTEHLHAA 3aNIMCKA

HampasnenrocTs [IporpaMMbl — €CTECTBEHHOHAY THAS.
VposeHb ocBoeHHs [IporpamMme! — 6a30BbIH.
1.1. AKTyaibHOCTb H 0CO0EHHOCTh MPOrpaMMbl

Ye/loBeK HCIIONB3YeT THICAYH PAa3IMYHBIX XHMHYECKHX BEIIECTB, 03 KOTOPBIX
HeMBICITHMA TTOBCEIHEBHAS XKU3Hb, BMECTe ¢ TEM MHOTHE U3 3THX BEUIECTB HE OE30IacHBI U
TIpH HeyMeJIoM o0pallleHHe BMECTO HOJIb3bI IPUHOCST BPEJl, KaK IPUPO/IE, TAK U HCIIOBLKY . Bcee
GoJblle HAKAIUTMBAeTCS MOAHHBIX O B3aUMOCBS3M MEXIY COJICpKaHMEM B OpraHH3ME
XUMHAYECKHX COEIMHEHHM, B TOM 4YKCJIE MOHOB META/UIOB, H BOSHUKHOBEHHEM, Pa3BUTHEM
Takux GoJe3Heil, KaK PaKoBble U CEPIEUHO-COCYTUCTRIE 3200 eBaHuUs. B CBA3M ¢ 9THM ocoboe
BHUMAHHE Y/IENAETCS POJIU Pa3IMIHbIX JIEMEHTOB B OMOXUMUYECKHX MPONECCAX B 310POBOM
¥ GONBHOM OpraHm3Me. PacCMOTpPeHHE POJM B OpraHW3Me Pa3jIMYHBIX JJIEMEHTOB M HX
COeMHEHNH ¢ OCTATKAMH OPraHMYECKHX MOJIEKYJ UMEET OOJbIIOe 3HAYECHHE HE TOJIBKO UL
NeveHds, HO W I TPOQUIAKTHKM Da3JIMUHBIX 3aboseBanuil. JlanbHEHINEES pPa3BATHE
MEIUIMHBI CBI3aHO MMEHHO C 3THMH HAaIpaBIeHUAMH. BraneHue 3HaHMAMH O XHMHYICCKHX
BEIECTBaX MOIYT OOECIeYUTh I'PaMOTHOE OTHOIICHHE K IIPUpOAC H K COOCTBEHHOMY
370pOBbIO Oe3 HaHeceHus ymepOa. [loaToMy 3HaHHE BO3MOMKHBIX IIOCIICACTBUH BO3AEHCTBHA
pa3sIMYHOrO poOJa XMMHYECKHX COEJMHCHHI Ha OpraHu3M Hej0BeKa CTAHOBUTCA
HeoOXOIUMBIM HE TOJIBKO JUIS Bpadel, HO ¥ JIJIs KaXIO0ro 4eJI0BEeKa.

3HaHus, MOJydaeMble B INKOJE [0 XMMMH, BO3MOXHO M HEOOXOIMMO TIPaMOTHO
IPUMEHATh U B MOBCEIHEBHOM HM3HU. [I03HaBas OCHOBONOJArAfOIINEe 3aKOHBI XMMHH,
06y 4ArOIIIECS 3HAKOMSTCS C COCTABOM M CBOMCTBAMH Pa3IMYHBIX XUMUICCKHX BEIIECTB, Kak
eCTECTBEHHBIM 00pa3oM IPUCYTCTBYIOIIME B YEJNOBEUYECKOM OpraHu3Mme, Tak H IIpH
HE3aBHCHMOM BHelmHeM Bo3zaehcTBuu. IIIKONBHHMKY y3HAIOT, KaK MMEHHO 3TH BCIICCTBA
BIMSIOT Ha IPOLECCH JKH3HENEATENHHOCTH OpraHu3Ma M Ha caMy JKH3Hb 1e/OBCKA - bTO
MOJIE3HO ¥ B KaKMX KOJIMYECTBAX, & YTO MOXKET OKa3hIBaTh OTPHULIATEIIBHOC BIIUAHUE.

JlononHuTeNbHAs  0bpasoBaTeNbHas —oOMiepasBHBalOmMas —porpamMma «XuMus B
JKM3HM dejoBeKay (mamee — IlporpamMMma) 3HAKOMHT OOy4YarOIIMXCA C KOMIUICKCHBIMH
npoGieMaMH M 3ajadaMi, TPEOYIOIMMH CHHTe3a 3HaHHH MO psfy IPeIMEToB (pu3uxa,
GHOJIOTrHs, SKONOTHUs, reorpadus, HCTOPHS).

KOJIOTMUECKHH acIeKT; aHaIN3 M3MEHEHHM B OKpyXalolledl cpelie W OpraHu3aril
CBOETO BIIMSHHUS Ha CHUTYaIHo, GopMUpOBaHHE OEPEKHOTO OTHOIICHHUS K IPUPOAL.

OusnaecKuil acTeKT: U3yueHHe QU3MUECKUX CBOMCTB BEMIECTB, PH3UICCKHUE METOMEI
aHaJIn3a BEIIECTBA.

VcTopUUecKH# acleKT: HCTOPHYECKAE CBEICHHA O BIMIHAM XUMHH Ha JKH3HD
YeJIoBeKa.

BHOJIOrMYECKH I ACTIEKT: U3yUeHHE XHMHYECKOT0 COCTaBa 00BEKTOB XKUBOU IIPAPOLIEL.

Vudopmatuka — mouck uHGopMauuu B VIHTEpHETE, CO3aHHC H ohopmIieHHE
IIpe3eHTalkH, paboTa B TEKCTOBBIX U TAOJTMYHBIX PE/IAKTOpaX.

Conepkarue IIporpaMMbl 3HAKOMHUT OOydaromuxcs c XapaKTepUCTUKOH BEIIECTB,
OKpYAIOIUX Hac B OBITY: BOJ@, MOBapEHHAS COJb, ¢ BEMIECTBAMH, M3 KOTOPBIX CHEJIAHBI
nocy/a, CIIMYKY, KapaHjanty, Oymara, CTPOUTENbHBIC MaTCPHAIIBL, aBTOMOOMJIbHAS TEXHHKA,

JeKapcTBa U T. II.
Taxme Tembl Kak: «Bomay, «IloBapenHas comby, «CHHUKH», «bymara» IaroT

BO3MOXXHOCTH aKTyaJIu3alluHu 3KOJIOTHYECKUX 3HaHUHI 06yqalonmxca. HpaKTHT-Ie(IKHC 3aHATHA



CIIOCOGCTBYIOT (hOPMHPOBAHMIO CICIUANBHBIX YMEHHH ¥ HAaBBIKOB PaOOTHI C BEIIECTBAMHE U
000pyIOBaHUEM.

I[IpoexTHEIe paboOTHI, TeMaTHKa KOTOPHIX mHpuBoauTcs B lIporpamme, mO3BOIAT
chOopMHpPOBaTh y 00yYaIOIUXCS YMEHHE CaMOCTOATENBHO PUOOPETATh U IPUMCHATH 3HAHU,
a TAaK)Ke Pa3BUBAIOT UX TBOPUECKUE CIOCOOHOCTH.

AKTyanpHOCTS IIporpamMmbl 00yclIOBIEHa TEM, YTO B y4eOHOM IIIaHE IO TPEIMETY
«XuMuSL» OTBEIEHO BCEro 2 yaca B Hememo B 8 M 9 KiaccaX, 4TO [JaeT BO3MOXKHOCTD
chopMHpOBaTh y 00yJaroImuXcsl TOIbKO 6a30BbIE 3HAHKA 110 IIpeaAMETY. B Toxe BpeMs BO3pacT
14-15 geT sBjseTcs BaXHBIM I IPO(GECCHOHATLHOTO CaAMOONPENEIEHUS O0yJArOIIIXCS.
BO3MOXKHO, YTO HPOCHYBINMHCA WHTEPEC K XHMHHM MOXET BIMATh Ha BBIOOp OymymieH
npodeccum.

1.2. llexarornueckas nejsecoodpasnocts IIporpaMmer

Tlearornyeckas 1e1ecoo6pasHocTh IIporpaMMbl 3aKITI09aETCS B TOM, YTO B IPOLECCE 00yUeHHS
CO3MAlOTCS YCIOBHA K (OPMHPOBaHMIO y OOydarommxcs LENOCTHOH KapTHHBI MHpa.
BocnuTaHuio JHOAEH TBOPUECKMX X KOHCTPYKTHMBHO MBICIIIINX, TFOTOBBIX K PCIICHUIO
HECTAHIAPTHBIX JKM3HEHHBIX 3ajad. Ha samartmax no IIporpamme (opMHUpYOTCH YMEHH:
Ge30MacHOr0 OOpalleHHs C BELIECTBAMH, HCIONb3YEMBIMH B IIOBCEAHEBHOH JKH3HH,
3aKJIaIBIBAIOTCS HOPMBI 30POBOr0 00pasa XH3HH. 3HAKOMCTBO 00y4JaroImuXcs ¢ XMMHIECKUMU
BeIECTBAMH, M3 KOTOPHIX COCTOMT OKDYXAIOIIWH MHp, MO3BOJIAET PAacKpHITh BaKHEHIIHE
B3aMMOCBS3H YEJIOBEKA M PA3IMYHBIX BEIIECTB B CPEJIE €T0 OOUTAHHS.

1.3. OTauuutenabnbie ocodenHocTn IIporpamMmmei.

[IporpaMma uMeeT IPHKIAIHYIO HAIPaBICHHOCT M CIY)XHT UL YIOBJICTBOPCHHMA
WH/MBALYAIBHOTO HHTEpeca 00yIarOIMXCsl K H3YIeHUIO U IPHMEHCHHIO SHAHKH 110 XHMHH B
moBcemHEeBHOH km3sHM. B IlporpamMme CTaBuTCs 3aga4a HEOOXOTMMOCTH O00ECHEeYHTh
XMMHYECKYI0 TPaMOTHOCTh B HAIPaBJICHHM COXPAHEHHUs 3[0POBbA, KaK 3ay0ra yCIeIHOCTA
qeNIoBeKa B KU3HM, 1aeTCs IOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHU3MaX X [ICHCTBHS
Ha opranmsMm d4eiobeka. Cozxepikanue IIporpamMMbl ONpENENAETCS € YUCTOM BO3PACTHBIX
ocoOeHHOCTel 00YJarOIUXCss U UX MHTEPECOB B 00JIACTH NMO3HAHMA MUPa, K caMoMy cele,
JKI3HY B I1€JIOM, & TAK)KE C YIETOM TICHXOJIOr0-Ie1aroriIecKux 3aKOHOMEPHOCTEH 00yueHHs
¥ hOPMHpPOBAHKS ECTECTBEHHOHAYYHBIX 3HAHHMM M BUIOB I103HABATENHHOH NEATENBHOCTH.
Oco6oe BHUMAHHE yemAeTcss GOPMUPOBAHHIO IKOJIOTHYECKHX 3HAHHUH o0yJaromuxcs.

I[Ipu coctapieHud [IporpaMMbl OBUTA HM3Y4CHBI M IHPOAHAIM3MPOBAHBI ABTOPCKHE
IPOrpamMMBlL:

Ileraneés O.M. Xumus ¥ xu3Hb. — Mocksa, 2017.

[ITamxosa O. B. Xumust Bokpyr Hac. — Bemuxuit Hosropon, 2012.

Kysuenosa E. I'. XuMust BOKpyT Hac. — Canxr-ITetepOypr, 2013.

TTotexa C.H. Xumus Bokpyr Hac. — AMypcK, 2016.

®enoposa C.A. JOHBIA HCCIEA0BATEID. — Hosopxes, 2015.

Omunen A. M. XuMudecKue BEIIECTBA B IOBCEIHEBHOH KU3HU. — Mockaa, 2015
1.4. easn u 3aga4un IIporpaMmsl

enn: GopMupoBanue y 00ydaoIuXcs IIy0OKOro i yCTOHIHBOrO MHTEpeca K MUPY
BEIECTB M XUMHYECKHX IPEBPAIEHHH, IPHoOpeTeHrne HEOOXOMUMBIX IPAKTHHECKAX yMEHUHI
W HaBBIKOB IIPOBE/ICHHs SKCIICPUMEHTOB.

3agaum:
O6yuarommue:

0 pacmupuTh Kpyro3op 00y9aromuxcs;



0 mnoBblcHTh WX MHTEPEC K XMMHM K Da3BUTh BHYTPEHHIOK MOTHBAIMIO YYEHHS HEpe3
(bopMupoBaHKe IPEACTaBICHAN O COCTABE M CBOMCTBAX XMMUYECKUX BELIECTB U MATEPHAIIOB,
OKPYIKAIOIHX YeJI0BeKa B IIOBCEIHEBHOM KU3HU 1 MEIUIIHHE;

0 pacmwputs u yriayOuTh 3HAaHHA OOYYAIOIIMXCS O PONM XMMHMYECKHX OJICMEHTOB M MX
COCMHEHHH B JKU3HENEATEILHOCTH OPraHu3Ma, 0 BaXKHEHUIINX XMMUUECKUX NIPEBPAIICHUX,

JIeXKaIIuX B OCHOBE MGT&GOJ’II/I?:MB., O IPUMCHCHUH B MEMUITUHE HEKOTOPBIX HEOPraHu4CCKUX U
OpPraHnveCcKUX BCIICCTB,

0 mnoaroroBuTh 00ydYaroIIUXCs, OPHEHTHPOBAHHBIX HA XuMu4ecKkuii mpodmib 00ydeHHusd, K
YCBOEHHUIO MaTepHalia MOBBIIEHHOTO YPOBHS CJIOKHOCTH 110 XHMHH.
PasBuBarommue:

D C(I)OpMI/IpOBaTI: CIICIIMAJIbHBIC YMCHHA W HaBbIKHM pa6OTBI ¢ XMMHYECKUMH BCIICCTBAMHU H
MaT€pHualaMy B 6I)ITy W UCIIOJIB30BaHHUIA ITOJTYYCHHBIX 3HaHUM HA TIPAaKTHKE,

O Pa3sBUTh TBOPYECKUE CIOCOOHOCTH M YMEHHS YYaIlHXCS CaMOCTOSTCIBHO npuoOpeTaTth U
IPUMEHSTh 3HAHHUS Ha IIPAKTHKE.
BocnurareabHbie:

O chopmupoBaTh IKOJIOTHUECKYIO TPAMOTHOCTh U XMMMYECKYIO KYJIBTYPY IpPH oOparmeHuu ¢
pemmecTBamu; [] OPHEHTHPOBATH Ha BHIGOP XMMUKO-OHOIOTHIECKOrO IPOQHIIs.

1.5. Anpecat IIporpamMmmbI

TIporpaMma akTyasibHa I obydarommxcs 8, 9 KiraccoB (14-15 ner). Ha o6yuenue 1o
[IporpaMMe MPUHMMAIOTCS BCE JKENAIONIME, UMEIOLME 0a30BbIC 3HAHMA 10 XMMHH M HE
HMEIOIIKE IPOTHBOIIOKAa3aHUH 110 30POBBIO.

1.6. ®opMBbI H PeXKMM 3AHATHI.

®opMbl OpraHU3alLHH y4e0HOr 0 3aHATHS:

- JEKIHOHHO-CEMUHAPCKOE 3aHsTHUE;

- [IPaKTHYECKOE 3aHATHE;

- becenia;

- KOoHGEepeHIHs,

- Urpa.

®opMmbl opraHu3alnuH 06pa3oBaTeILHOr0 NpoLecca — IPyIIosad,
WHIABUTYaIbHAS.

Copepxanue IIporpamMmbl Ipeanojaract pasHooOpa3Hble BHIBI AEATEIHHOCTH
obyuarommuxcsi:  Oecelpl, —[UCKYCCHH, TPaKkTHYCCKHE M nabopatopHble  PabOTHL,
CAMOCTOATENbHBIE IPOEKTHBE pPafOTEl C HCIOJB30BAHHEM —PasIMHBIX HCTOTHHKOB
HHGOpMALIHH.

I'pynnosaa (OGecena SBpHMCTAYECKAs, 3allUTa IMPOCKTOB, nabopaToOpHOE 3aHATHE,
JNIEKIIHs, OTMMITHA/A, OTKPBITOE 3aHATHE, IPAKTHIECKOE 3aHATHE, TIPE3CHTAI, ceMuHap).

Hnousudyanvraa (HabIIONEHNE, 0OTPAOOTKA HABBIKOB PEIICHHS MPaKTHYECKUX 3a1a9).

JIeKIIHOHHO-CeMUHAapeKas —(opMa [pOBENEHHs — y4eOHBIX 3aHATHA TO3BOJIACT
PACIIMPUTE ¥ YTIYOHTH 3HAHHMA O XMMHYECKHX BEIIECTBAX, TPHMEIICMBIX B OBITY,
ctpoutenscTBe, MemuimHe u T.J.  CeMHHApHI CIIOCOOCTBYIOT ~IIOBBIIIEHHIO  YPOBHS

CaMOCTOSTCIIBHOCTH 06yqa}oumxc;{ B YCBOCHHH Marepuaja H TIIpH pa60Te C
NOIOJHUTENFHBIMHA HCTOYHHKAMH I/IH(I)OpMaHI/II/I. HpaKTI/I‘—ICCKI/Ie 3aHATHUA CHOCO6CTBYIOT



(OpPMHPOBAHHUIO CIIENMANBHBIX YMEHHH M HABBIKOB PaOOTHI ¢ XMMHYECKAMH BEIICCTBAMU H
o6opynosanreM. Co3IaHKe IPOEKTHBIX paboT IO OTACIBHBIM TEMaM [IporpaMMmBel O3BOJIAIOT
pa3BHUTh TBOPHYECKHE CLIOCOOHOCTH, CHOpMHUPOBATH y 00yHAIOIMXCSA YMEHHS CAMOCTOSTEIBHO
npruoOpeTaTh 3HAHHIL.

WnTerpanus: mporpaMMa YriiyOnsieT 3HaHESA [0 OHOJOTHH, XHMHH, 3KOJIOTHH,
MEIUIMAHBL, [ICUXOJIOTHH, FITOTOM yCBOEHHS IIPOTPaMMBI SIBJIACTCS 3aIMTa IIPOCKTA.

- Pe:xum 3aHATHIA: 2 pa3a B HEJENIO MO 1 Jacy.
1.7. Cpox peanusanuu IIporpamMmmbl.

Cpox peanmsauuu nporpammbl — 1 rox. Ofmee KONHYECTBO yueOHBIX YacoB,
3aIlJJAHUPOBAHHBIX HA BECH TIEPHOT oOyuenus: 72 4aca.

1.8. Ilnanupyemble pe3yabTaThl ocBoenus [IporpaMmsl.
OGpa3zoBaTe/bHbIe Pe3yJIbTATHI:
Tlocite 3aBepinenns obydenus o [Iporpamme o6y4aromuecs OyayT 3HATh:

0 cocras, cBoiicTBa, 06JACTM HpUMEHEHWs HauboJee PacIpOCTPaHCHHBIX BEIIECTB U
MAaTEpHaNoB U YMETh [PHMEHSATH X I10 Ha3HAYEHHUIO, COOIIoas paBua 0e301macHoro
oOpallleHus C HUMH,

D pOJb XUMHUYECKUX 3JIEMCHTOB U ux COGJIHHGHI/Iﬁ B XKU3HEACATCIIBHOCTH OpraHu3Ma,
D Ba)KHEHIIHE XUMUYECKHUE IIPEeBpaICHU, JIEXKAIHC B OCHOBC MeTa6OJII/13Ma;

0 HexoTOphle HEOPTAHMYIECKUE H OPTaHMIECKUE BEIECTBA, IPUMEHAEMbIC B MCIUIIMHE.
TTocite 3aBepienns obydenus no [IporpamMme oby4aromuecs OyayT yMeTh:

O COCTaBJIITh CXEMBI OCHOBHBIX KpPYTOBOPOTOB OHOreHHbIX DJJIEMEHTOB B IIPHPOJE,
000CHOBBIBATH pOJIb KaXJIOr0 B COXpPaHCHHUH IPHPOAHOTO PaBHOBECH, aHAJIU3UPOBATH
IIPUYHHBI U TIOCJIEACTBHS €TI0 HapyIICHH,

O IIpOBOJAUTDH XAMUYECKUN SKCIECPUMEHT IIO 06Hapy>KeHI/IIO KaTHOHOB H AaHHOHOB B
pacTBopax;

Ocobmoaath ImpaBujia 0e30IMacHOCTH IpAa 06paHI€HI/II/I C JIEKapCTBCHHBIMH BEIICCTBAMH )i

cpeacTBaMu OBITOBOHM XUMHH; [1COCTABJIATh OTHCT O IIPOACIAHHOM IKCIICPHMCHTE;

Dl‘[pI/IMCHHTB BEITIECTBA 110 HA3HAYCHHIO,

Dpema'rb 3aJa49u pasnnql{oﬁ CTEIIEHH CJIOKHOCTH: KaK THITOBBIC, TaK ¥ KOMILICKCHBIC,

DpaSBI/IBaTB CO6CTB€HHYIO HHUIMATUBY H IIO3HABATCIBHYIO AKTHBHOCTL IIpH PENICHHH

pa3In4HbBIX BOIIPOCOB U HpO6H€M B XUMHUH.

Paznex 2. Coaepsxkanue IIporpaMmmsl



2.1. YueOHbIii (TeMaTHYECKHH) IVIAH

Ne | HazBanue pasgeiia KosnyecTBo yacos ®opma
aTTecTamuu/
BCEro TeopHus NpaKTHKA
KOHTPOJIst
Beenenue 4 2 2
1 Bona 4 2 ) TeMaTU4YecKoe
TECTUPOBAHUE
2 YucTele  BemecTsa Wl 3 1 2 TEMaTUYECKOe
CMECH B XKA3HHU UeJIOBeKa TECTUPOBAHUE
3  [[loBapeHHas COIb H o 2 | TEMaTUYECKOE
caxap TECTUPOBAHUE
4 X UMHAS TUITA 10 2 8 TeMaTHYEeCKOoe
TECTUPOBAHUE
5 Cruuku 4 3 | TeMaTU4IeCcKoe
TECTUPOBAHUE
6 |bymara k. 1 2 TEMaTUYECKOe
TECTHPOBAHUE
7  [XuMHSA U CTPOUTEIBCTBO 6 2 4 TeMaTHU4ECKOE
TECTUPOBAHUE
8 X MHS 1 aBTOMOOUIIb. 2 1 1 TeMaTHYECKOE
TECTHPOBAHUE
9  |Xumusa CTHUPAET, YUCTHUT 3 1 4 TeMaTU4eCKOe
1 yOupaer. TECTUPOBAHUE
10 XUMHUA 1 KOCMETHYECKHE 3 1 2 TeMaTHYECKOE
cpelcTBa. TECTHPOBAHUE
11 XUMHUA — X035HKal 6 2 4 TEeMaTUYECKOE
JIOMAIIHEH alTeuyKu TECTHPOBAHUE
12 XuUMHg B METUIIMHE 16 10 6 TeMaTH4YeCKoe
TECTHPOBaHUE
13 BrinosnHeHUE IPOEKTOB. 3 ! 2 3aImuTa
IIPOEKTa
Hroro 72 31 41




2.1. Copep:xanue IIporpamMmel

Beenenue

O6mpe mpaBmaa paboTH B XUMUYecKol TabopaTopun. TexHuka 0e30MacHOCTH IpU
pabote B xummueckoit nmaboparopuu. OKa3aHue MEPBON MOMOIIY [P HECUACTHBIX CIIydasX.
IIpaBuna paGoTHl € KHCIOTaMy, ILIET0YaMHM, JETyduMH BellecTBamu. HarpeparenbHble
Ipr6OpPsI ¥ MpaBuiia PabOTH ¢ HUMH. XMMHYECKas [OCy/a OOIero Ha3Ha4CHH. MeITEE M
CYIIKa XMMUYECKOH IIOCYIBL.

Poib XMMHE B KH3HH 4elOBeKa H pa3sBUTHH deioBedecTBa. O630p BaXKHEHINHUX
KJIACCOB COEMMHEHMH, HCIIONb3YEMBIX UENOBEKOM. XMMHsS -TBOPCHHE IPHPOABI H PYK
yesloBeKa. XUMHs BOKPYT Hac. XMMHUYECKHE BEIIECTBA B
IIOBCEIHEBHOM JKU3HU YEIOBEKA.

Ipaxmuxa:

1. Ilpuemel obpamerus ¢ HarpeBaTelTbHBIME NpUOOpamMi (CIHMPTOBKA, IUTMTKA,
BOSHAs 6aHsA) ¥ XMMHYECKOH IoCcy 0i 001Iero HasHaYeHHUs.

2. CocTapieHHe TaONHI, OTPAKAIIIMX KIACCH(HKAIMIO BEIISCTB, H3TOTOBICHAC
STHKETOK HEOPraHWYECKUX BEIIECTB, COCTABJICHHUE CIIMCKA PEAKTHBOB, HCCOBMECTHMBIX A

XpaHCHHUA.

Tema 1. Boxa
Bona B Macirrabe miageTsl. KpyroBopot Bozbl IIpupoaHas Boaa 1 €¢ pa3HOBUIHOCTH.

XapakTepHCTHKa BOJ IO COCTAaBy ¥ CBOHCTBaM. MUHEpaTbHBIE BOJbI, X MECTOPONKICHHAL,

COCTaB, LeIeOHBIE CBOWCTBA, TPUMEHEHHUE. 3aIIacel

[[PECHOM BOJBI Ha ManeTe. IIpecHas BOaa U ee 3amackl. JKOIOTHYECKHE TIPOGIIEMBI YUCTOH BOJIBL
Bo/a B opraHu3Me 4ejoseka. Boga B MeuuHe U GapMaKoJIOTHH.
AHoMamu GHU3MUECKHX CBOMCTB. PacTBopstomas CliocOOHOCTh BOMBL. IIpo6eMbl TUTHEBOH BOJIBL.
Ipaxmuxa:
1. AHanu3 BOABI U3 IPUPOIHBIX HCTOYHUKOB.
2. PacTBopstomiee feifiCTBHE BOJIBL.
3. OuncTKa BOJEL
4., Ompe/ielieHNe KECTKOCTH BOJIBI H €€ YCTPAaHEeHHE. 3. MEHOro Jii BOIBI B OBOIIAX X

bpyxrax?

Tema 2. UncThble BeleCTBAa U CMECH B MKU3HH Y€JI0BEKA
Unctble BemecTsa JUCTHILIMpOBaHHas Boza, Kucmopon. Cepebpo, Bomopoxn, Cunen
u jp. Vcturnsle pacTBopsl. CMecH Mopckas Boaa. I'parut. Ctans. PacTBop Xnopuna HaTpHs
s uabexmmi. Uyrys. Bosayx. basanst. CTekIo. DMyJIbCHS «Maclio B BOJie». Pa3HOBAIHOCTH
cMeceii, 00IacTH WX HCIOJIb30BAHUA B [OBCEIHEBHON JKM3HH deloBeKa. ['OMOTCHHBIE U
reteporesHble cMecH. CMecH B hapMaKOJIOTHH. [IpuMeps! XKUIKKUX, TBEPABIX U ra3o000pasHbIX
cmeceit. OQHOpOIHBIE W HEOMHOPOIHBIE CMECH B 6piTy. CBoiicTBa cMeced. PaspeneHue

cMecei.



Brinenenre BEIIECTB U3 HEOMHOPOTHOM cMecH, 0Opa3sOBaHHOM PacTBOPUMBIMH H
HEpPAaCTBOPUMBIMH B BOJIE BEHIECTBAMH. OtrcrauBanue: BrineneHue BEIECTB U3
HEOHOPOJHOM cMecH, 00pa3oBaHHOM HEPAaCTBOPHMEIMU B BOJIE BEIICCTBAMH C PA3IHIHOU
IJIOTHOCTHIO. B [eNUTeIpHOM BOpoHKe. JIMCTHIUILIMS, BBITapPHBAaHKE, IEHTPUDYTHPOBAHHE,
xpomaTorpadusi, KpHCTAIM3AlMs H BO3rOHKA. lleperoHKka WM IHCTHIULALMS - crocod
pazJieeHys, OCHOBAHHBIN Ha PA3IM4MH B TEMIIEPATYPaX KUICHHUA APYT B APYTe KOMIIOHCHTOB.

IIprem pasfieieHusi OQHOPOIHBIX CMeceH IyTeM HCIapeHHs JIETYHdHX XKHIKOCTEH C
OCIIEAYIONMeH KOH/eHCanueld uX mapos. IIpuMep: MONydeHHE AUCTHIMPOBAHHOH BOZBL
Pelenye 3a1a4 Ha HAXOXK/ICHIE MacCoBOM M 00BEMHOM 0TH KOMIIOHEHTa cMeCH. [Ipakmuxa

1. U3roToBIIeHHE TIPOCTERIIMX QUIBTPOB U3 HOAPYIHBIX CPEACTB. PasneneHne HEOAHOPOAHBIX
cMeceit. 2. OurcTKa MEIHOTO KYIIopoca OT HepacTBOPHMBIX B PACTBOPUMBIX [IPHMECEH.

Tema 3. I[loBapeHHas coJib B caxap
Postb IoBapeHHO# coM B 00MEHE BEIIECTB YeTOBEKA H XKHBOTHBIX.

CouneBoii 6anaHc B opraHu3Me denoBeka. l[puMeHeHre XJI0pH/a HaTpus B X03SHUCTBEHHOM
JesTenbHOCTH uenoBeka. Korma comb — s, 3noymnorpebienue conbio. MConp30BaHue XIopuia
HAaTpHUs B XMMHUYECKON [POMBIIIIEHHOCTH. VIconb30Banue XI0pu/ia HaTpUs B IHIIE, MEIULMHE.
IIpoussoacTBo moBapeHHOH comu. Caxap U ero CBOMCTBA. TTose3uple W BpeOHBIE YEPTHI caxapa.
Heo6rraH0e IpUMEHEHHE Caxapa.

IIpaxmuxa.
1. CaoiicTBa pacTBOPOB IMOBapeHHOH coiu 2.
Toput i caxap?

Tema 4. XuMHSA MHINH
W3 4ero COCTOMT MHINA. XWMHUYECKHH cOCTaB IIPOMYKTOB IHTaHHA. OcHOBHEBIE

KOMIIOHEHTHl IHIIW: MXHPBI, OEJIKH, YTJICBOJABI, BUTAMHHBI, COJIH. XuMusl IIPOAYKTOB
PaCTHTEILHOTO M JKMBOTHOTO IPOMCXOXKACHUA. dusnosorus nuineBapeHus. [IpoAyKTEI
GBICTPOro IPHUTOTORJIEHHUS U 0coBGeHHOCTH UX MTpou3BoAcTBa. [Iporecchl, MPOUCXOIAIHUE ITPH
Bapke, TyIIEHWH U JXapeHun nuiy. Kak cnenars efy He TOIBKO BKYCHOM, HO ¥ IIOJIE3HOH?
Jlo6aBKH B IPOAYKTHI TUTAHHS.
XuMUUYecKie peakiuy BHYTPH HAac. XMMHYECKHE IIPONECCHI, HPOMCXONANHE IPH
XpaHEHHH U NepepaboTKe CENbCKOX03THCTBEHHOTO CBIPEAL.
KoHcepBaHTHI ¥ aHTHOKHUCITHTEIH, HX POJIb.
Croco6bl XUMHYECKOT0 aHAJIH3a COCTaBa BEIECTB B IPOYKTaX MATAHHA. ConepxaHue
BHTAMWUHOB U MUHEPATHHBIX BEIIECTB B IMHUIIEBBIX MPOAYKTaX.
IIpaxmuxa
1. Omnpenenenne KadecTBa Mena. lIpoBepka Mena Ha HAIMIHE Kpaxmaia,
MeJTa, caXxapo3bl.
2. Omnpenenenue ButaMuHOB A, C, E B pacTUTCIBHOM Macie.
3. OmnpeneneHnue HUTPATOB B IPOAYKTAX.
4. AnHanu3 IpoXJIaJUTelIbHBIX HAITUTKOB.
&)

OmnpezieneHne COIEPIKAHUS IKUPOB B CEMCHAX pacTeHHH.



6. KauecTBeHHBIE pC€aKmry Ha MPUCYTCTBUC YIJIEBOIOB.

7. XuMHYECKHUE OIBITHI C )KEBATESIBHON PE3UHKOM.

8. OnpeneneHHe COOCPpIKaHUA HOBapeHHOﬁ COJIA B IPOAYKTAaX ITUTaHHUSA

(Macio, CBIpBI, COJIEHBIE TBOPOXKHBIE U3/IENIHU).

Tema 5. Cnnuku
[Tupodopsr. Mctopus uzobperenus cnudek. Crnuuku 1ancens u Yokepa. Cronuku

Copua. Cromuku Wpwan. IIBenckuwe cnmuku JlyHnctpema. Kpaceeii u 6Generit  docdop.

OKHCIHTENIPHO - BOCCTAHOBHUTEIBHBIE IIPOLECChI, IIPOTEKAIOIIME TP 3aXUI'aHHH CIIM4YKH.

OCHOBHBIE BH/IBI COBPEMCHHBIX CITUYCK. I[epeBﬂHHBIe (I/ISI‘OTOBHGHHBIC M3 MATKHX IIOPOa ACPEBaA -

OCHHBL, JIUIIL, TOIOJIS, aMEPUKAHCKOM GEI0# COCHBI U T. II.), KAPTOHHBIE X BOCKOBEIE (IapadMHOBLIE

- W3TOTOBJEHHBIE M3 XJIOMYATOOYM@XKHOTO KIyTa, MpOMUTaHHOro mapadunom). Ilo meromy

3QKUTAHUS - TEPOUHBIE (3@KUIAIOIIMECSH [PHU TPEHWH O CIENHAIBHYIO HOBEPXHOCTh - TEPKY) H

BecTépOUHBIe (3aKUTAIONIAECS IPU TPEHHUH O JIFOOYIO IIOBEPXHOCTB).

Cnmyeunoe mpou3sBocTBo B Poccuu. CTpoeHue, COCTaB U U3TOTOBJICHUE CIIUYEK.

Cnenpmanpsle cruuuki. [IITopMoBEle (OXOTHHYBH) - TOPAIIKE HA BETPY, B CBIPOCTH U
non noxaéM. TepMuueckue - pa3sBUBAIOIIKE TIPU FOPEHUH 00ilee BBICOKYIO TEMIICPATypy U
JAIOIIHe NPY CTOPAHW¥ TOJIOBKH OoJblIee KOMMIecTBO Tema. CHrHANBHBIC - NAIOMHUE IPH
ropeHuu 1BeTHoe mwiaMs. otorpapuueckue
- J@aloIIHe MTHOBEHHYIO SPKYIO BCIBINIKY, HCIIONB3yeMylo mHOpH (oTorpadupoBaHHUH.
CurapHble - CIIMYKH YBEJIMYCHHOrO pasMmepa [ 0ojiee MPOIOJDKUTENBHOrO TOPCHUS IIPH
pacKypHBAaHHH CHTapl. 1pyOOuHBle- CIIMYKHM YBEIMYEHHOTO pasMepa i Oornee
TIPOJIOJKUTENBHOTO TOPEHUs IPH PACKyPHUBAHUU KyPUTENbHON TpyOku. KaMUHHEIC - 0UEHD
JUTHHHBIE CITMYKH, YTOOBI 3a)KUIraTh KaMHUHBL ['a30Bble - MEHBINCH JUTHHBI, YeM KaMHHHEIE,
4TOGBI 32)KAraTh Ta30BBIE TOpenkd. JeKopaTHBHbIE (II0JJAPOYHBIE, KOJUIEKIMOHHBIE) -
OTpaHMYEHHBIE BBITYCKH KOpOOKOB (MHOTZA HaOOpamy, YJNOXXEHHBIMH B JEKOPaTHBHYIO
KOpOOKY).

Ilpaxmura
V3ydeHne CBOUCTB Pa3IMYHbIX BHIOB CIHYEK (OBITOBBIX, OXOTHAIBHX, TEPMUYECKHX,

CHUTHAIBHBIX, KAMUHHBIX, (OTOrpadHIECKUX).

Tema 6. bymara
OT mepraMeHTa W IIENKOBBIX KHHAT 0 Hammx jHeif. Ilemmorosa. Caszyromue:

KAOJIMH, KapOOHAT KaNbIHs, IUTMEHTEL. XJI0M4aTo0yMaXHbIe TKaHH. Bunapr Oymaru u ux
IPaKTHUECKOE HCIIONB30BAHME. TEXHOIOTUs MPOU3BOCTBA oymaru. CtpykTrypa Oymaru
01 MEKPOCKOIIOM BO ()IIyOpECIIEHTHOM CBEUEHHUH.

TTomyhabpukarsl st IPOM3BOJACTBA OyMaru: ApeBECHas Macca MM MEIII0II03a,
[eJUTION03a OJHOJIETHHX pPAcTeHUH (COJNIOMBI, TPOCTHHIBI, KOHOILIH, puca U IPYTUX);
TIOMTYIIE/UTION03a; MaKyJIaTypa; TPAIUYHas MOJTyMacca; Ui CIeUHaIbHBIX BUIOB Oymaru:
ac6ecT, IEePCTh U APYTHE TEKCTUIILHBIC BOJIOKHA.

[TponzBOICTBO Oymaru: IMPUTOTOBIIEHHE 6yMaXkHOM Macchl (pa3MOJI U CMCIIECHUE
KOMITOHEHTOB, NPOKIEHKa, HANOIHEHWE M OKpacka OyMaXHOH Maccel); BBIpabOTKa

6yMaxkHO# Maccel Ha OymaromenarejbHOM MallnHEe



(p3.36aB.TICHI/Ie BOJIOM M OYKMCTKA MaccCkl OT 3an}IBHeHI/Iﬁ, OTJIUB, IPECCOBAHUE U CYIIIKA, a TAKXKC

IEpBUIHAA omem{a); OKOHYATEJIbHAsT OTHACJIKA (KaﬂaH}II/IPOBaHI/IC, pe31<a); COPTUPOBKA H

yTaKoBKa.
IIpaxmuxa.
1. U3ydeHme CBOMCTB pasiMYHBIX BHIOB Oymaru. 2.
[Tomyuenue Gymar.
Tema 7. XuMHs U CTPOHTEILCTBO
CrpoutensHble pacTBopbl. M3Bects. Men. Ilecok. beron. Llement. McTopus cTeKia.
Kupruuu. ®apbop u ¢asHc. JIpeBecuHa — YHUKAIbHBIA CTPOUTENBHBIA MaTepHall.

Jlakokpacodnsle MaTepuaisl. CBOICTBA OMHQEI, MACIAHBIX KPACOK, SMANIEH, pPacTBOPUTEIIEH.
TTonsiTie 06 PKOJOTHYECKH YHCTHIX MaTepuanax. Kepammdeckas meHa. 3uaaput. KambImuT.
Conmomut. I'pyrobnoku. CHIMKATBI METaUIOB M BOKYIIHE MaTEpHAJIBL Koppo3sus
CTPOUTENHHBIX MATEPHATIOB.
[TosruMephI B CTPOUTENILCTBE.

XUMHUECKHE CBOWCTBA CTPOUTENIBHBIX MAaTEpUajIOB

XuMHdIecKas cTOMKOCTH — 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepHall yCTONIHB
K BO3/ICHCTBHIO IPYTHX BEIECTB: KUCIIOT, IIENOYEH, COTIEH U Ta30B.

Koppo3uoHHas yCTOHUMBOCTE — CBOMCTBO MaTepuala NpOTHBOCTOATH BO3/IEHCTBUAM
OKpyKarormeit cpe/pL. Yalle BCero 3T0 OTHOCHTCS K CIIOCOOHOCTH HE MPOIYCKATh BIary.

PacTBOpEMOCTE — CBOHCTBO, TIpH KOTOPOM MaTEpHal HMECT CIoCOOHOCTH
PacTBOPATHCS B Pa3IMYHBIX KUIAKOCTAX.

AJire3ust — CBOMCTBO, KOTOPOE XapaKTepH3yeT CIIOCOOHOCTh COSMHATBCS € APYTHMH
MaTepraiaMH U IIOBEPXHOCTIAMH.

KprcTammusanus — XapaKTEPUCTHKA, [PH KOTOPOH Marepuain MOXET B COCTOAHHH
Tapa, pacTBOpa I paciiaBa 00pa3oBbIBATE KPUCTAIIIEL.

Buis! 3arps3HeHNH (MBUIEBBIE, PATHAllMOHHbIE, OHOIOTHIECKHE, IIIyMOBBIE), 3HAYCHUE

>KHUBBLIX OpraHHU3MOR B JoMax M KBapTupax. Hpakmwca

1. Onpenenenye OTHOCHTENHHOM 3aIBUICHHOCTH BO3/yXa B IIOMCIICHHH. 2. Pemenue

3a71a4 C SKOJIOTHUECCKHUM COACPIKAaHHCM.

Tema 8. XuMus 1 aBTOMOOHJIb
MaTtepuaisl, KOTOPBIE HCIOIB3YIOTCS IS U3TOTOBICHHA apTOoMOOMIIEH. 3arpaBOYHbIE

JUIKOCTH (TOILTMBO, Macya, CMa3KH, OXJIaXIAIOIIHe KUAKOCTH 1 T.
11.); PE3HHBI - [MAHbI X PE3HHOTEXHUYECKUE U3IEIHSL; IIIaCTMACCRL; OTIEJIOYHO- I€KOPaTUBHEIC
MatepHaib! (00MBKa, TAKH ¥ KPackd, aHTUKOPPO3HOHHEIE
HOKPBITHS ¥ T. I1.); KJIEH, TCPMETUKH. DIIEKTPOIIAT — 3TO YTO-TO 3HAKOMOC. Ben3uH, KEpOCHH H
JPyTHE «- HHBI XUMHUECKAE POLECCH, TPOMCXONAIIHE TIPH SKCILTyaTalliy aBTOMOOMIIS. DKOIOTUs
¥ aBTOMOOHJIb.
IIpaxmuxka:

1. Bensumn u kepocun Kax pacmeopumenu.



OIBITEl O O3HAKOMJICHHIO C PACTBOPSIOIIMM JEHCTBMEM HE(TEIPOAYKTOB, KaK M
IpeIBILYIIHEL, TUTOXO BUIHBI C IEMOHCTPAIHOHHOTO CTOJIA, IO3TOMY HX JIYHINe BCEro CTABHTH
B KaueCTBe J1abopaTopHO# paboTHL

a) B mpo6upku ¢ 6eH3MHOM, KEPOCHHOM ¥ BOJIOH HAHBAOT 110 0,5 MJT paCTUTENBLHOTO
Macla # B30AITBIBAIOT. Maclo pacTBOpseTCs B YrIeBoaopofax. OTMEHaroT JIyHIIyio
pacTBOPUMOCTH B OCH3UHE.

6) B meGonmpmme crakaHUMKH Wi (GappopoBble HaIKK C TEMH K€ XKHAKOCTAMH
OMEIIAI0T KYCOYKH TKaHH C IATHAMHM )KHPa B IIEPEMEIINBAIOT UX CTEKJIAHHOM manoukoi 2-3
vmug. ITlociie BBICHIXAHHMS TKAHW, IOMEINEHHBIE B OEH3MH M KEPOCHH, OKa3bIBAIOTCSH
OYHINEHHBIMH OT JKUPA.

2. I'openue gvicuiux y2ne6000p0008.

a) CMa4uBaloT MOJNOCKH (QHIBTPOBAIBHOM Oymard B OeH3MHEe, KEpOCUHE, Ma3yTe U
ITO/KATAIOT MX. BeIlecTBa ropaT CBETSIMMMCS ILIaMeHeM. BEICIIHE yTIEBOAOPOABI IPH
ropeHu# 00pa3yroT KOMOTb.

6) Ha xenesuble IacCTHHKA MM HapdopoBEIe KPBIIIKA HAIUBAIOT II0 HECKOIBKY
Karesb 6eH3MHa, KEPOCHHA ¥ CMa304HOr0 Macijia MId Ma3yra ¥ MOJDKHUIatoT. HaGmronarot 10O
ke sBiaeHre. OOpaiarOT BHMMaHHME Ha JIETKYIO BOCIUIAMCHAEMOCTh OeH3nHa ¥ Ha
CPaBHUTEIILHO TPYAHYIO 3ar0pacMocTh MasyTa.

B) B xenesnyio umm haphopoByro JOKEUKY MOMEIIAIOT HEOOJIBIION
Kycouek mapad¥Ha i HarpeBaroT ero B IIAMEHU TOPEIIKH. [TapaduH IIaBUTCS, & 3aTEM I'OPHT,
o0pa3ys KOIIOTb.

3. Ouucmra ben3una u KepoCura.

BeH3WH M KEPOCHH IIOCJE 3aBOJCKOW MEPErOHKH COMAepKaT HMPUMECH HaQTEHOBBIX
KHCJIOT U IPYIHX BEIIECTB, OCIOXKHSIIOMMX HX MPUMCHCHHE. HeounIneHHbI KEPOCHH,
HaIpHEMEpP, TUI0X0 MOJHUMAETCS 10 QUTHIIIO JIaMIIBL, c1ab0 TOpHUT U OBICTPO 0OpasyeT Harap.
HeouwnIeHHBIE IIPOLYKTHI MOKHO y3HATH 10 TPA3HOMY BHIY U MaJIo# mpo3padyHOCTH.

OuMCTKy  NPOU3BOAAT  OOBIYHO, obpabarbiBass ~ HEQTEMPOAYKTBl  CIEpBa
KOHIICHTPHPOBAHHON KMCIOTOM, a 3aTE€M IIEI0IbIO.

HalHBaioT B GOJIBLIYIO AETHTENbHYIO BOPOHKY 15—20 M HEOUHIEHHOT0 KEpOCHHA 1
prUOABIAIOT 2-3 MJ KOHIIEHTPHPOBAHHOH CEpHOM KUCIOTEL BOPOHKY 3aKpHIBAtOT IpoOKO# 1
cMech BCTpsxuBaroT okono 10 muH. IIpu 3TOM BOPOHKY A€piar poOKO# BHU3 U BpeMs OT
BpEMEHH OTKPBIBAIOT KpaH, 9TO0BI BBITYCTHUTh BBEPX TAphI JIETYHHX BemecTB. [locne 3TOTO
CMeCH TalOT pAacCIOMTHCS, HAa YTO TAKKE MOTPEOYeTCs MHHYT 10 mnm naxe Oolblme, U
MeJICHHO CITYCKAIOT HIDKHHM CJIOM KHCJIOTO I'yIpOHAa.

OcraBiuiics B BOPOHKE KEPOCHH IIPOMBIBAIOT omoOHBIM K€ CIIoco0oM BOIOH B
Teuenune 1—2 MuH. BOIHBIA ClIO# CIyCKalOT, @ KEPOCHH MPOMBIBAIOT 5— 10-1pOoLIEHTHBIM
pacTBOpoM Iienodn. [locne ClMBaHMA IICMOTHOTO CIOS OTMBIBAIOT OT KEPOCHHA BOJOH
ocraTky menoud (mpoba dherondTanernHoOM).

V6ekaaroTess B TOM, YTO OUMINEHHBIH KEPOCHH OKa3bIBACTCAH fosee MPO3PAYHBIM,
JTydIIle TOPUT U HMEET APYTOH 3arlax.

Ha mucTKe (QHIBTPOBAIBHON OyMard IMOMEIIAOT KAl HCXO/HOro OYHINEHHOTO
kepocuHa. OUHIIEHHBIH KEPOCHH HUCTIAPAETCs HOTHOCTBIO, HEOUHINIEHHBIA OCTABIAET IOCHIE

ceOsl [IATHO IpUMECEH.



Tema 9. XuMus cTHpAET, YUCTHT B yOHpaeT
Mbeuino. CocTaB, CTpOEHHE, MIOIYYCHHE. |

CHHTETHYECKHE MOIOIIME CPEACTBA U IOBEPXHOCTHO - aKTHBHBIC BEIECTBA.

Ocnosuble kommorenTs! CMC: moBepxHOCTHO-akTHBHBIE BemecTsa (ITAB);
BCIIOMOTATENbHBIE BEINECTBA: INENOYHBIE COJMHM - KapOOHAT M CHJIMKAT HaTpHS,
HelTpanbHBE coMd - cyiabhar u docdar HaTpus; KapOOKCHMETHIIIEITION03a,
TONMBHHIIIAPPOIHAOH, XAMAYECKHe OTOeNuBaTeNd (IIEpCOJH); XHMHYECKHE
orGenuBaTeNn (MEPEKHCh Bomopoja); (usmdeckue (ONTHYECKHE) OTOCIMBATENH -
(IryopecLupyroIIHe CoeUHEHHS; ancOopOIMORHbIE KpacUTeIH (YIbTpaMapiH, MHIUTO,
CHHTETHYECKHE OpTaHWYecKHe ITMTMEHThI); OHomo6aBky - (epMeHThl (JIMIaskl,
IpOTEa3sl U JIp.); OTAYIIKH; AHTHCTATHKH.

Cpencta ObITOBOM XHMMHHM - XHMHYECKHE CPEICTBA MO yXOAy 3a
COOCTBEHHOCTRIO; OIEKIOMN, TOMeIeHuAMH, aBToMoOusiMu. K cpeacTBam ObITOBOH
XFMHH OTHOCST Ae3HH(HIHPYIONIAE CPECTBA, PENEIUIEHTHI | IP. cpeAcTBa. CpencTsa
OBITOBOM XUMHUH, TPAMEHsIEMbIE AJI BEIBEICHUS IITCH.

IIpaxmuxka
1. Onpenenenune pH - cpenbl B MbUIAX ¥ IIAMITYHAX.

2. TIpuroToBseHne MbLIa B3 CBEUKHA ¥ CTHPAbHOM COMIBL

3. BriBenenue msared ¢ Tkand. Meita. Coctas, cTpoeHHe, nonydenue. 4. CpaBHEHHE

CBOICTB MBLIA CO CBOMCTBAMH CTHUpPAJIbHBIX ITOPOIIKOB.

Tema 10. XuMus 4 KOCMeTHYECKHE CPEACTBA

Kocmetnueckue MOIOIIMHUE CpeacTBa. erMBI. ITenomororue CpeacTBa.

OrmojlacKUBaTeId ¥ KOHIMIIMOHEPBHL. T'eau. CoctaB ¥ cBOHMCTBAa KaKk COBPEMCHHBIX, TaKk H

CTapHUHHBIX CPEACTB T'HTMCHBIL, FpaMOTHbIﬁ BBI60p CpEACTB I'UI'CHBI, IIOJIE3HBIE COBETHI I1I0

YXOLy 3a KOdelf, BOJOCAMH M TOJOCTBIO pra. COCTaB M CBOHCTBA HEKOTOPBIX NPENapaTos

rUTHeHWYecKol, NTeueOHOH M IEeKOpaTHBHOM KOCMETHMKH, I'PaMOTHOE HX HCIIOJIB30BAHHUC.

XHUMHUYECKHE MIPOIECChI, JIEXKAIIHE B OCHOBE yxo0Ja 3a BOJIOCaMH, HX 3aBUBKH, YKJIaIKH,

OKpacCKH, HpaBI/IHBHBIﬁ yXOJI. 3a BOJIOCAMH, I'paMOTHOC HCIIOJIb30BaHue IIpenaparoB AJLA

OKpacK¥ ¥ YKJIAIKH BOJIOC, OPHEHTHPOBAHKE B UX MHOTOO00OpPa3UH.
J1e3010paHTHl X 030HOBBIA (AT IIJTAHETHL.
JlymcThle BelecTBa B napGroMepuH, KOCMETHKH, MOFOIIUX CPEIICTBAX.
D¢upnsie Macna. CocTas.
Crnoxable 3¢upbl. CocTas, CTPOCHUE, IOIYICHHE.
Ipaxmuka

1. V3yuenue cocTaBa I€KOPATUBHOH KOCMETUKH I10 STHKETKAM.

2. Omnpenenenre pH - cpezibl B MBUIAX W IIAMITYHSX.

3. UssnedeHue >QHPHBIX Macesl M3 PACTHTEIBHOrO MarepHala. [Nepeunas

MsTa, €JI0BOEC MAcCJIO.

4. Tlomydenwe CIOXHBIX 3(HPOB M3  OpraHUYECKHX COEIMHEHUH.

SrunmeraaT (3amax poma). M300yTunaTaHat (GpyKTOBBIH 3amax).



Tema 11. Xumus — xo3siika JoMaMIHeH anTeIKH

JlexapcTBeHHBIE TIpemapaThl, WX BHABI W HasHayeHue. Kaxoe JekapcTBO —
XUMHYECKUH pEaKTHB.

Meororpasssii #ox. [TodeMy Hox HaJo AepXaTh B IVIOTHO 3aKYIIOPEHHOM CKIISHKE.
«3eneHKay WK pacTBOp OPUILUIMAHTOBOIO 3€JIECHOTO.

Heo6rrunsie cBoicTBa OOBITHON 3€ICHKH.

AKTHUBHPOBAHHBIA yrOJIb.

JlexapcTBa oT mpoctyabl. Buramunel CamozebHbIe T€KapCTBa.

ACIIMPHH WTH alleTHICATAIAIOBAs KICIOTa B €ro CBOACTBA. UTO MOJIE3HEE: aCIMPHH
WM yIcapud, HypobeH umu ubympoden?

Ilepexuch Bogopoza i ruaponeput. CBOWCTBa IEPEKHUCH BOAOPOJA.

[lepMaHraHar Kaius, MapraHIOBOKHCIBIA KaJMH, OH XKe —

«MapradioBka». HeoObMHBIE CBOMCTBA MAapraHIlOBKH. Kakyro 0macHOCTE MOXET
TPE/ICTaBIATh MapPraHIlOBKa.

Hy>XHa 11 B TOMaIIHe# anTeuke G0pHas KHCIOTa.

Crapsle IeKapcTBa, KaKk ¢ HUMH IOCTYIIUTB.

Bormpocs! k ceMHHapam:

1. Tlepmamramar Kamusi. FcTopus —OTKpITHS. — DH3HYECKHE CBOMCTBA.
OKHCIATeNbHBIE CBOlcTBA. IIpaBuia XpaHeHWs NepMaHaraHata Kamus. IIpuveHeHHe
pacTBopa MEePMaHTaHaTa Kaius B OBITY, B MEIMIMHE. Mepbl NepBOH IIOMOIIH IIPH
OTpaBJIEHMH KOHIICHTPHPOBAaHHBIM PACTBOPOM IIEpMaHTaHaTa Kajlis.

2. PacrtBop OpwummantoBoro 3eneHoro. Ilepoxcua BOAOPOAA, HCTOPHA
otkperTHa. [leprumpois. Ou3HUeCKUe, XAMAYECKHE CBOHCTBA. [IprMeHenre B METUIIMHE:
KPOBOOCTAHABIIUBAIOIIEE U JE3UHGUIUPYIOIEE CPENCTBO.

IIpaxmuxa.
1. TTonyuenue nomopopma.
2. JlelicTBYE KHCIOT Ha OPHUILTHAHTOBBIN 3€ICHbIN.
3. [llenmouHoe pacIueneHue JICBOMUIICTHHA.

4. KadecTBeHHas peaKIlis Ha IEPOKCHI Boopoza. 5. OmpezieieHre BUTaMUHOB B IIperiapatax

IMOJINBUTAaMHUHOB.

Tema 12. Xumus B MeJAHIIHHE
ITepevie wiazu xXumuu 6 MeOUUUHE. [TousiTe 0 (hapMaKoJOTHH, HATPOXHMHH,

xuMHoTepanuy. [lapanensc — OCHOBOIIOJIOKHIK MenuuuHCKOM xumud. Kmapauid ['aneH —
dbapmaxkoror. I1. DpiuX — OCHOBOIONONKHAK XUMUOTEPAITAH. I[Tpodeccun: XUMHK, OHOXUMIK,
dbapmanest, nabopaHT. JIeKapCTBEHHBIE BCIIECTBA. Knaccupukamuy JIeKapCTBCHHBIX
BemecTs: (apMakororudeckas, xumudeckas. ChIppe Ul IOJTYHCHHA HEOPraHWIECKHUX,
OpraHMYeCKHX JIEKAPCTBEHHBIX BelleCTB. POPMEI JICKAPCTBEHHBIX IpenapaToB: TabJIETKH,

JpaXke, CBEUH, SMYJILCHHU, CYCIIECH3UH, HaAcTOMKH U 1p. [Ipakmuka
1. OszakoMieHue ¢ hopMaMH JIEKApCTBCHHBIX IIPEapaToB.

2. 3HaKOMCTBO C o6pa3uaMH JIEKapCTBEHHBIX CpEACTB U OIIBITHI C HUMH.



3. DKcKypeus B MeAYHKT. Camble
HpocCHible U3 IeKApCme

IlepmanraHar kamus. Vcropust OTKpeITHs. DU3NYECKUE CBOHACTBA. OKHCIHUTENBHBIE
cBoiictBa. [IpuMeHeHMe pacTBOpOB IepMaHraHaTa Kajuusi B ObITy, B MEIUIMHE. [TpaBuna
XpaHeHus. Mepbl IepBOM NOMOLIM TpH OTPaBICHHH KOHIECHTPAPOBAHHBIM DACTBOPOM
TepMaHraHaTa Kaaus. [1epoKCH BOXOPOAR, HCTOPHs OTKphITHS. [leprupons. QuU3MYECKHe,
XUMHUeckde cBoiicTBa. IIpuMmeHeHHe B  MEINMIHUHE:. KPOBOOCTAHABIMBAIOIIEE U
HesuHUUEpYIOMee CPEeAcTBO. VIOA: HCTOpHMA OTKpBITHS, CTPOCHHE, QU3MYECKHE W
XMMHYECKHEe CBOUCTBA, IPUMEHEHHE.

BopHast KucioTa, OOPHBIH CHMPT, aHTHCCNTHYECKAs aKTHBHOCTD.
OU3MONOTHUECKHUN PACTBOP.
JIsmuc. Harmateipasii compr. [ekcarnapar Xjaopuia Kansius. ['entaruapar cynbdara

IIHUHKAa.

AXTHBHPOBAHHBIA yIOJIb.

IIpaxmuxa
1. TIpuroToBieHHME pacTBOPA XIOPH/IA KANbLHUs C 3aAaHHOH MacCOBOY JIOJIEH.

2. «Kunmkuii xameseony. Pasnoxenue mepoxcuaa Bogopoxa. HaO2 — OKHCIHTEND,
BOCCTAHOBHTENb. PacTBOpeHHE HOAa B BOJe, B cmupre. PacmosHaBanuWe HOIHIOB.
O6ecIBeunBaHKE PacTBOPa IEpMaHraHara Kajius akTHBHPOBaHHBIM YTJIEM.

HAoosumple eeujecmea

St Kmaccudukamyst AIOBHTHIX BEIIECTB. YTapHBIA ras: IPU3HAKA OTPABJICHHA.
OxazaHue nepBoi momomu. PTyTe. TOKCHYHOCTH NApoB PTYTH. Conu pTYTH: KOJIOMEIb,
cysneMa, IpuMeHeHHe B MeauuuHe. Mpmubsk. CBHHEI. Coenuuenust xpoma. TOKCHYHOCTD
OpraHMuYecKHX pacTBopuTesei. [IpaBuia XpaHEHUs s/10B B OpITY. Mepbl IepBOM ITOMOIIH IIPH
OTpaBleHUU. XUMHS U MEUIHHA.

Buozennoie snemMeHmbl U UX COCOUHEHUA

O6muit 0630p OHOJIOrHIECKOH POJIH 3JTEMEHTOB-OPraHOTCHOB Yrnepon.

Bonopoa. Kucnopox. Asot. Cepa. @ocdop.

BHoJIOrMYecKas Poilb HEKOTOPBIX HEMETAILIOB, HE OTHOCIIUXCS K OPraHOreHaM @top.
Xnop. bpom. Won. Kpemunii. CerneH.

BHOJIOrMYecKy BaXKHBIE HEOPTaHUUECKHE COEANHEHHS HCMCTAIIIOB.

Kucnopoa. O30H. Boga. MuHepanbHBIE BOJIBL. ITepokcun Bogoposaa. PepMeHTaTHBHAIC
CpelCTBa 3aIuTsl opranusMa. CepoBOAOpPOL. AMMHaK.

[{ux1 MoueBHHOOOpa3oBaHusi. MOHOOKCHI a30Ta.

Hutparhl, HHUTPHUTHL YTJIEKACIBIA Ia3. Momookcun yriiepoga. bydepHbie
crcTeMbl opranusma. ['HIpokapOOHaTHAs 6ybepras cucrema. @ocharHas OydepHas
cucreMa. MexanusM OydepHOro IeACTBHS CHCTEMBIL.

B3auMOCBSI3b KPYTOBOPOTOB OMOT€HHBIX SJIEMCHTOB.

Buoneopzanuyeckas Xumus u MeOUyuna

Heopranudeckylo GHOXMMHIO MOXHO paccMaTpHBaTh KaK IIPUJIOKEHHE MMPUHIUIIOB
KOOpAMHAIIMOHHOM XUMHH METAIUIOB K OHOJIOTHYECKIM mpobieMam.

MeTtaJuibl B OpranusMme YeJI0OBCKa



:lﬁwl\)r—‘

Buonoruyeckas POJIb «METAJIJIOB XXU3HU

O6umit 0630op pomu s-mertawios. Harpumit. Kamwit, Marmnit. Kambmui. JlannbIe
METaJlIbl PACCMaTPHUBAIOTCS COITIaCHO IJIaHa:

Copnepixane B 3eMHOH Kope. BaxkHeiiie MprupoJHbIC COCTUHEHHS.

Cozepxanue # (HOpMBI CYIIECTBOBAHMS B KUBBIX OpraHu3Max. bruonorudeckas poib.

[IprMeHeHHe METaJUIA K €r0 COEMMHEHHUY B MEAULIUHE.
TOKCHYHOCTD MeTala ¥ ero coequHeHmit.) O6mmit 0630p pomm d-meramios. XKeneso.

Maprasen. Kobanst. Mens.

[uak. Momm6en. [laHHbIe METAIIBI PACCMATPHBAIOTCA COrTIACHO IUIaHa:
1 Conepxanue B 3eMHOH KOpe.
2 Baxueiimue MpUPOTHBIE COCTMHCHI.

3 Copmepxanume u (OpPMBI CyINECTBOBaHHS B JKHBBIX OpraHM3Max.
buonoruueckas poJs.

4  TIpuMeHeHWE METAIIA M €70 COSAMHEHNH B MEIUIIHHE.

duzHonoruyeckas W MaTojoruyeckas pojib HEKOTOPHIX JJICMEHTOB B OpraHM3Me. S-
JnemenTsl. d-DieMenTh. KoMIekcHble (KOOPAMHAIMOHHEIE) COCIMHEHMs Pa3IuYHbIX
SMEMEHTOB B OpraHM3Me. OJEMEHTHI, OONE3HH, JIEKapCTBa. DHONOTHYECKHM aKTHBHBIC
MOJIEKYJIBL.

Boma. AMHHOKHCIOTEL. AckopOuHOBas Kucnora. OpTOMONEKYIApHAst MEIUIHHA.
BHOJIOTMYECKH aKTHBHBIE OJIMTOMEPHI buojormueckas pojb HEKOTOPBIX METaIoB, HE
OTHOCSIIUXCA K «METAJIaM XU3HU». ATIOMAHAH.

Cepebpo. bapuit. PtyTs. CBuHEL.

IIpaxmuxa.

TeMaTH4yeckas BUKTOPHHA « XMMHUSA ¥ MEIUIIITHAY.

Du3uuecKkas Xumua u MeOUyuHa

®U3MONOT — 3TO QU3UKOXUMHK, IMEIOIIMH [IEJIO C SBJICHASIMY JKUBOIO OpramusMa.
LM. Ceuenos JKuBHE OpraHH3MBI MOTYT CyINECTBOBAaTb JIALIb Onarojaps HX
saMedaTebHON CIIOCOOHOCTH KMHETHYECKH KOHTPOIMPOBATh XUMUYIECKIE PCaKIMK M TCM
caMbIM TOJIABIATh CTPEMJICHHE K JOCTHKCHHIO TEPMOIUHAMHYCCKHX paBHOBecuil. M.B.
Bepesun XumudecKkas TEPMOIMHAMHKA M IKUBBIC OpraHM3MEL TepMoauHAMHKA |
OpTaHU3MBL

XpMmdeckas B GHOXHMITIECKas KHHETHKA U KaTauus. DepMeHTsl — OHOorniecKue

KaTajnu3aToOphL. 3HaueHUE pacTBOPOB IJIA OHOJIOTHH U MEJUIIMHEL.

KucI0THO-IIeI09HOe paBHOBecUe U Oy(hepHbIe CHCTEMBI OPTraHU3MA.
AMMHOKHCIIOTHBIE Oy(epHble CHCTEMBL benKoBbIe OydepHbIE CHCTEMBI.
M3MeHeHHe KICIOTHO-IIEIOYHOTO PABHOBECHS IIPH Pa3IMIHBIX 3a00JIeBaHUAX.

Meouyunckue mamepuasbl
Heopranuueckie MEIUIMHCKHAE MaTephasbl. Metauipl. YTJIEPOAHBIE MaTepHaJIbL.

MexaHu3Mbl B3aUMOJAEHCTBHS METUIIMHCKHX MaTepHajoB C GUOJIOrHYeCKUMH CHCTEMaMH.
BsaumoelicTBUA: MaTepHal — KpOBb, MaTeprall — TKaHb, MaTepual — KJIeTKa, MaTepHail —

OGHOTIOJIMMEDEIL.



I/ICKYCCTBCHHBIG OpraHbl. AHHapaTBI «HUCKYCCTBCHHOC cepaue-JICTKOC»,

«HMCKYCCTBCHHAdA IIOYKa». I/ICK}’CCTBCHHoe cepAle 4eIoBEKa ¢ aBTOHOMHBIM HCTOYHHUKOM
IIATaHH.

Bompoce! k ceMuHapam:

1. Vox: HCTOpHSA OTKPBITHSL, CTPOCHHUE, PH3NYECKHIE K XUMUYECKUE CBOHCTBA,

IIpUMEHEHHE.
2. Bopuas xucnora, GOpHBIA CIIUPT, aHTHCENTAYECKAs AKTHBHOCTE.
3. @usuonorudeckuit pactBop. Jisnuc. HamareIpHbIA CIIUPT.

4. @ypanunuH. AKTHBHPOBAHHBIA yrojib. ['OpYHYHHKH, ILIACTBIPH. Ux
IIpUMEHEHHE, CBOMCTBA, CIOCOOBI XPaHCHHUS.

5. Acnupun. [Ipumenenne, GapMaKoIOrd4ecKoe ACHCTBUE HA OPraHU3M.
6. AntH6mMOTHKH, KiaccupuKanys. J[ucOakTpros.

7. ApoMaTHYecKue Macia U UX JIHCTBHE Ha OpraHu3M. ApoMaTepanus.
8. AcnupuH, GU3HIECKHE CBOKCTBA, HCTOPUS MOIyIECHHUS.

9. AHTHOHOTHKH, UCTOPHS OTKPLITHSL.

10. Knaccubukaryst SI0BUTBIX BEIIECTB.

11. Yrapuslii ra3: npu3Haky oTpasinenns. OxazaHue NepBoH MOMOIIH.

12. Pryth. TOKCHYHOCTH MAapoOB PTYTH. Conu pTYTH: KaloMejb, CyJieMa,
IPUMEHEHUE B MEUIIHHE. Meymmbsk. Ceunen. CoeTUHEHUS XpoMa.

IIpaxmuka
1. Wccnenopanue NeKapCTBEHHBIX ITPENapaToB.

2. Jlenopas wmrpa «Cmacute OompHoro».  Jlemosas — wWrpa
CONPOBOXKIAETCS ~ IPOBENCHMEM  KauyeCTBEHHOTO  aHainsa  pacTBOpa
KOHKPETHOTO BEIIECTBAa XMMHUECKMMH MeTofamu. (BemecTsa: THOCYJIb(AT
HATPHs, HOBOKAWH, JIAKTAT KalbIus, D-TJIH0K03a, MEHBIA KyIOpoc, opomuI
Kanus, cynb(ar MarHus).

3. VcclenoBanue TOKCHYHOCTH OBITOBBIX BemecTB. OCTOPOXKHO,
muteBsle nobasku! VX nelcTBHE HAa OPTaHU3M.

4. Pemenne 3ajad Mo OOmeH XUMHHM C MEIHKO-OHMOJOTHYECKOH
HAIPaBJIEHHOCTHIO.

5. Komkypc (KOMMYECTBEHHBIA)  YHCIa  PEIICHHBIX  3alad.

CocTaBieHde COOpPHHKOB 3ala4 yd4alluxXcd II0 TEMe (¢ peIIeHUAMH).

CocTaBjIeHAE TBOPUECKMX PACUCTHBIX 3a/71a4 110 pa3JInYHbBIM TCMaM.

Tema 13. BoinoJsiHeHHE MPOEKTOB
Teopus. [ousiTre MpoekTa. TUIBI IPOEKTOB, OCHOBHBIC STATIBL BEITNIOJTHEHHS IIPOEKTA.
KpuTepus OLCHMBAHHA BBIIOJHCHMA W  3alUTBl  NPOCKTOB. Co3maHme IpPOEKTa

OCYIICCTBIIACTCA 110 CIIeIYIOIIHUM 3Tarlam:

O Onpenenenue IpobIEMEI;

0 Axryamu3zamus TeMm,
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Bri6op 00beKTa H3yUEHHUS,

[TocTaHOBKA LIENIA U 337134,

[TonGop marepuana,

Be160p MeTODOB HUCCIIEN0BAHMS,

I[TpoBeneHrEe IKCIEPUMEHTANBHON paboThI;
Odopmiterre paboTEl;

3aluTa IpOeKTa, IPEACTaBICHHE PE3yIHTAaTOB.

Ipaxmuxa

BLINONHEHNE [IPOEKTOB C HCMONB30BAHMEM KOMIBIOTEPHBIX TEXHOJOTHH. 3armuTa
IIPOEKTOB.

3. @opMbI KOHTPOJIS U ATTECTANMH 00y4al0IHXCH
Il OTCIEKHBaHUS Pe3yIbTATHBHOCTH 00pa3soBaTeBbHOIO IIPOLECCa IO MporpaMMe

«XHUMHUSA B )KU3HHU YEJIOBEKA)» UCIIOIb3YIOTCS CIEAYIOINE BUABI KOHTPOJLI:

- Ipe/IBAPUTEBHBIN KOHTPOJIH (IIPOBEPKA 3HAHHH yJalliXCs HA HAYalIbHOM STAIle OCBOCHHI

[TporpamMMBl) — BXOJHOE TECTHPOBAHHE;
- TeKyIIUH KOHTPOIb (B TEUEHHME BCETO CPOKA Pealn3aliu [IPOTPaMMBI);

- UTOTOBBII KOHTPOJIb (3&KJIIO‘-IHTCIII>H8.5I IIpOBEpPKa 3HAHHH, yMCHI/Iﬁ, HaBBIKOB II0 UTOraM

peanmu3zauun [IporpamMmei).
@opmbl aTTECTAIIUA
- caMoCTosTeNNbHas paboTa;
- TECTHPOBAHHUE;
- TBOpPYECKHE OTYCTHI,

- y4acTue B TBOPYECKHX KOHKYpCax 51 HpCL[MCTHOﬁ OJIUMITHAJIE 10 XUMUH, - IIPC3CHTAN H
3aluTa ImpoeKTa.

Texymuii KOHTPOJIb:

®opMaMi KOHTDPOJIS YCBOEHHMs y4eOHOTO MaTepuana IIporpaMMbl SBJISFOTCS. OTUETEI
10 TPAaKTAYECKUM paboTaM, TBOPIECKHE paboTEl, BBICTYIUIEHHsS Ha CEMHHApax, CO3IAHHE
IIPE3EHTAIUH 110 TeMe U T. . OOy4aromiecs BEIIOTHAIOT 3a/laH s B WHAMBHIyaJIbHOM TEMIIE,
COTpYIHHYAs C IearoroM. BBIMONHEHHE IPOCKTOB CO3MacT CHTYaIHIO, ITI03BOJIIONIYIO
peaji30BaTh TBOPUECKHE CAJIbI, 00ECTIETHTH BHIPAGOTKY JIMYHOCTHOTO 3HAHHUSI, COOCTBEHHOTO
MHEHHSI, CBOETO CTWJIS AeSTeNbHOCTH. BKiIoueHue 00y4aroIUXCs B PEATLHYIO TBOPIECKYIO
JESTENIbHOCTD, TPUBIICKAIOIIYI0 HOBH3HON M HEOOBMHOCTBIO SABILACTCA CTUMYIIOM pa3BUTHS
no3HasareapHOro uaTepeca. OMHOBPEMEHHO Pa3BUBAIOTCA CIIOCOOHOCTH BBISBIISTH IIPOOJIEMBI

H pa3pemaTh BO3HUKAIOIIHE IIPOTUBOPECIHS.



I[lo oxOHYaHHHM KaXIOH TEMBI MIPOBOAUTCSI HTOTOBOE 3aHATHE B BHAC TEMAaTHYCCKOI'O
TECTHPOBAHHUA.

HTorosas arrecranms [IpeayCcMaTpHUBaACT BBIIIOTHEHUE HHAUBUAYAIEHOT'O IIPOCKTA.

4. Opranu3anMoHHO-IeJArOrHYeCKHe YCIOBHSA Pean3aluH
IIporpammui.

4.1. Yuebno-meroaudeckoe odecrnedernne IlporpaMmmer
Metonuka oOyueHuss Mo mporpamMMe «XWMHsS B JKA3HH YEIOBEKa» COCTOUT U3

COUeTaHHs JIEKIMOHHOTO M3JI0XKEHHs TEOPETHUECKOTr0 MaTepualia C HarJIiAHBIM IOKa30M
HJLTFOCTPHPYIOMIEr0 MaTepuaia ¥ IPHEMOB PEIIeHHs MpaKTHueckux 3axad. OOydaromuecs
3aKpEIUIAIOT IMOJIyYEeHHbIe 3HAHUS IIyTEM CaMOCTOSTENBHOIO BBIIOTHEHMS MPAKTAYECKAX
pabot. JIns pasBUTHS TBOPYECKOrO XHMHYECKOTO MBIIUIEHHS M HABBIKOB aHAMTHYECKOH
JIeATETbHOCTH IIEJaror MPOBOJUT CEMHHApPHI, 3aHATHSA II0 MPE3CHTAllMd TBOPYECKHX H

IPaKTHYECKHUX paboT, MO3TOBbIE INTYPMBI, HHTEJUICKTyabHbIC UTPBL.

4.2. MartepuajibHO-TexHHYecKoe obecnedenue [IporpaMmbl
OpraHu3alliOHHbIE ~ YCJIOBHf,  MO3BOJLIIOINME  pealu30BaTh  COZICpIKAHHE

HOHOHHHTeHBHOﬁ O6paBOBaTCHBHOﬁ nporpaMMbl «XHUMHS B )KHU3HU YETIOBEKA» npeamnojararoT

HaJIU4HC:

- TOMeIeH:s, YKOMILIEKTOBAHHOTO CTAHAPTHEIM y4eOHBIM 000py/OBaHHEM M MEOENBIo
(mocka, MapThI, CTyNbs, LIKadbl, 3IEKTPOOOECIIECICHNUE, BBITSKHOU mkad, pakoBHHA C
XOJIOZHOM BOIOMPOBOAHOM BOIOM).

- HEOOXOAUMBIX UL DKCIIEPHMEHTOB 000PYIOBaHKS H PEAKTHBOB.

- MyJIbTHMETHHHOr0 060pyA0BaHHS (KOMIBIOTED, HOYTOYK, TIPOEKTOP, Gd1I- KapThl, 3KpaH,
CpelCTBa TEJIEKOMMYHHKAINH (JIOKAIbHBIC IITKOJIbHBIE CETH, BBIXOI B HHTEPHET).

- JlunaxkTadeckoe obecIedeHne IpeInoaraeT HaIMIie TEKCTOB pasHOYPOBHEBRIX 3aJlaHuH,
TEMaTHYECKHX TECTOB II0 KaXXOAOMYy pas3acily TEMBI, I/IHCprKIII/Iﬁ IJI1 BEITIOJIHEHUA
IpPAaKTUYECKUX paboT, TabIMIBl XUMUYECKHX DIIEMCHTOB . Menneneesa, TaOIHIBI
PACTBOPUMOCTH OCHOBAaHMH, KMCIIOT, COJIEH.

4.3. Kagposoe obecriedenue IlporpamMmbl.

[lemaror, peamusylomuit IIporpaMmy [O/DKEH MMETh BBICIICC HIH  CPEAHES
npodeccHOHANbHOe 00pa3oBaHHE B COOTBETCTBYIOLIEM HaNpaBlICHHM U JTabopaHT,

00eCTeunBaOIInil €€ IPaKTHIECKYIO YacTb.
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