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IHosicHUTEbLHAS 3aIMUCKA

JlononHutenbHas 061eo0pazoBaTenbHas o0lIepa3BUBatoIlas nporpamma (Janee
JOOII) «Y nuBuTEIBHAS XUMUS» UMEET ECTECTBEHHOHAYUHYIO HAPABICHHOCTb.

JHOOII «YnuBuTenbHas XUMHS» pa3padoTaHa HA OCHOBE CJEAYIOLIUX
HOPMAaTHBHO-TIPABOBBIX IOKYMEHTOB:

OenepanbHbii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®@expepaiuu» oOT
29.12.2012 Ne273-®3,KoHuenuus pa3BUTHA JOMOJIHUTEIBHOTO 00pa30BaHus JeTeil
(yrBepxkaeHa pacnopspkeHueM IIpasutensctBa PO ot 04.09.2014 Nel726-p),

Can-IIluH K YCTPOMCTBY, COJEpPX AHUIO W OPraHU3alUUU JIEATEIbHOCTH
oOpa3oBaTeNbHBIX  OpraHM3alUil  JONOJHUTEIBHOTO  OOpa3oBaHMS  JETel
(YTBEpKJ€HO MOCTaHOBJIEHWEM [JIaBHOTO TrOCyIapCTBEHHOIO CAHUTApPHOIO Bpaya
P® ot 04.07.2014 Ne41),

[lopsnok opraHu3aly U OCYIIECTBJIECHUS 0Opa30BaTENbHON AESTENIbHOCTU
[0 JIOTIOJIHUTENBHBIM 00Ie00pa30BaTEIbHBIM IIpOrpaMMaM (YTBEPKIEH MPUKA30M
MunucrtepctBa oOpazoBanus v Hayku PO ot 29.08.2013 Ne1008),

Meronuueckue pPEKOMEHAAMU 110 IPOECKTUPOBAHHUIO  JOMOJIHUTEIBHBIX
oOluepa3BUBAIOIIMX  MporpaMM  (BKJIIOYAash  Pa3sHOYPOBHEBBIE  MPOrPaMMBbl)
(ITpunoxxenne k nuceMy JlemaprameHTa TroCyJapCTBEHHON IOJUTUKH B cdepe
BOCIIUTaHUsA J€Ted W MosoAexu MuHucrepctBa oOpa3oBaHusi U Hayku P®D or
18.11.2015 Ne09-3242.

JononnutenbHas oOmeoOpa3oBareibHas OO0IIepa3BUBaONIasl Iporpamma
«YIUBUTENIbHAS ~XUMHS» OpPUEHTUpPOBaHAa HA  pa3BUTHE  IO3HABATEIbLHOMN
aKTUBHOCTH, CaMOCTOSITEIbHOCTH, JIIOOO3HATENbHOCTH, Ha JIONOJHEHHE U
yriyOJieHHe WIKOJIBHOM HporpamMMbl IO XHWMHUH, (OPMUPOBAHHUIO MHTEpeca K
HAy4YHO-UCCIIEI0BATEIBCKON AEATEIBHOCTH.

HoBu3Ha  10nmOJIHMTENBbHON  001I€00PA30BATENbHOIl  NMPOrpaMMBbI
«Y IUBUTENIbHASL XUMUS» 3AKIHOYAETCS B TOM, YTO KPOME OINPEACIEHHBIX 3HAHUN 1
YMEHUH ydaluecs: MpoBOJAT OOJbIIYI0 M HANPABICHHYIO pabOTy MO HaKOIJICHHIO
U PACIIMPEHUI0 3HAHUK O NMPUMEHEHWH XUMHUYECKHUX BEUIECTB B IOBCEIHEBHOMU
XKU3HU. B mporpamme Kpome TpaJULMOHHBIX METOIOB M (OpM OpraHu3auuu
3aHATHH, HMCHOJIB3YIOTCS  MH(DPOPMAMOHHO-KOMMYHHMKATUBHBIE  TE€XHOJIOTHH.
[Ipumenenne HWKT  mo3BoisieT  3HAYUTENBHO  PACIIMPUTH  BO3MOXHOCTH
npeabsBieHUs yuyeOHOW  uH(pOpMalMu, TO3BOISET YCWIUTh  MOTHUBALUIO
00yJaroIMXcs.

AKTYaJIbHOCTh MNpoOrpamMmbl. XHUMHS - 3TO Hayka O BELIECTBax, HX
CBOMCTBax M IpeBpalieHusX. Pojib XUMHUM B JKM3HM 4YEJIOBEKa OIrPOMHA.
XrMHUYecKas MPOMBILIUIEHHOCTh B HACTOSIIEE BPEMS pPa3BUBAETCA TIOpas3io
obicTpee, yeM no0as Apyras, ¥ B HauOOJbIICH CTENEHH ONpeieNseT Hay4dHO -
TexHu4ueckuil nporpecc.  COBpEeMEHHOMY YENOBEKY MPOCTO HEOOXOAMMO 3HATh U
MIPaBUJIBHO HCIIOJIB30BaTh JOCTHMKEHUS COBPEMEHHOW XHMHM M TEX BEIIECTB,
KOTOPBIE UCIIOJIb3YIOTCS B OBITY.

3HaHu, OJy4YaeMble B IIKOJIE [0 XUMHUH, BO3MOXHO U HEOOXOAMMO I'PaMOTHO
IIPUMEHATh W B TNOBCEAHEBHOW »M3HU. [l03HaBas OCHOBONOJIArarolIME 3aKOHBI
XUMHH, OOydYaromiyecss 3HAKOMATCS C COCTaBOM M CBOMCTBaAMH Pa3IUYHBIX
XUMHUYECKUX BEIIECTB, KaK €CTeCTBEHHBIM 00pa3oM TMPUCYTCTBYIOUIHE B
YeJIOBEUYECKOM OpraHu3Me, TaK W IpH HE3aBUCHMOM BHEIIHEM BO3ACHCTBUMU.



IIIKOJbHUKM y3HAaIOT, KaK HWMEHHO OTH BEIIECTBA BIMAKT HA IPOLECCHI
KU3ZHENIEATEIIbHOCTH OpraHu3Ma M Ha caMy >KM3Hb 4Y€JIOBEKA - YTO IOJIE3HO U B
KAKUX KOJIMYECTBAX, @ UTO MOYKET OKa3bIBATh OTPUILIATEIIBHOE BIUSHUE.

JlononHuTeNnbHAS oOpa3oBaTenpHas oO1iepa3BuBaroIIas nmporpamma
«Y IUBUTENIbHASI XUMHUSD» 3HAKOMHUT OOYYarOIIMXCA C KOMIUIEKCHBIMHU ITpoOIeMaMu
¥ 337adyaMu, TPEOYIOUIMMH CHHTE3a 3HAaHUW TO psay MpeaMeToB (¢usuka,
OMOJIOTHS, DKOJIOTUsI, Teorpadus, UCTOPHS).

OKOJIOrMYECKMM AacleKkT: aHajiu3 M3MEHEHMH B OKpYyXKarolled cpeae U
OpraHM3aliisi CBOETr0 BJIMSHUS Ha CUTyalluilo, (QOpMUpOBaHUE OEpeKHOro
OTHOILIEHUS K IIPUPOJIE.

dusnveckuil acmekT: H3ydeHHe (U3NYECKUX CBOMCTB BEIIECTB, (U3NUYECKUE
METOJpl aHajdu3a BelecTBa. VcTopuueckuil acmeKkT: UCTOPUUYECKHUE CBEJEHUS O
BJIIMSIHUM XUMHUH HA KU3Hb YEJIOBEKA.

buonornueckuil acnekT: HM3y4yeHUE XHMHUYECKOTO COCTaBa OOBEKTOB JKHUBOM
IPUPOABI.

Nudpopmaruka — nouck nHpopmauuu B MHTEpHETE, co3AaHne U OPOpMIICHUE
pe3eHTalul, paboTa B TEKCTOBBIX U TAOJIMYHBIX peAaKTOpax.

Conpepxanne IIporpaMMbl 3HAKOMHUT OOYy4aroIUXCS C XapaKTEPUCTUKON
BEIIECTB, OKPYXAlOIIMX Hac B OBITYy: BOJA, MOBApEHHAs COJIb, C BELECTBAMH, U3
KOTOPBIX CHENaHbl IMOCyJa, CHOUYKH, KapaHjaamu, Oymara, CTpPOUTEIbHbIE
MaTepuaibl, aBTOMOOWJIbHAs TEXHMKA, JekapcTBa. Takue TeMbl Kak: «Bomay,
«IIoBapenHas conpy, «Crnnuku», «bymara» AarOT BO3MOXKHOCTb AKTyaJIM3al[uy
HKOJIOTMUYECKUX 3HAHUM 00yJaromuxcs.

[TpakTHyeckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CHEIUATIBHBIX YMEHUH U
HaBBIKOB PaOOTHI C BElIeCTBAaMU U 000PY0BAaHUEM.

[IpoekTHble pabOTHI, TEMAaTUKa KOTOPBIX HpuBoAuTcs B IIporpamme, mo3Bossr
chopMupoBaTh y OOYy4YalOIIMXCSd YMEHUE CaMOCTOSATEIBbHO MpUOOpEeTaTh U
MPUMEHSTDH 3HAHMS, a TAK)KE PA3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.

AktyanbHOCTh IIporpammel 00ycioBieHa TeM, YTO B Yy4e€OHOM IUIaHE 10
MpeaMETy «XHUMHS» OTBEJEHO BCETO 2 yaca B Henemto B 8 u 9 kitaccax u 1 wac B 10
n 11 xjaccax, 4yTo JaeT BO3MOXKHOCTH C(HOPMUPOBATH y OOYYAIOMIMXCS TOJBKO
0a30BbIe 3HAHUA 10 IpeaAMeETY. B Toxe Bpems Bo3pacT 13-16 ner sBisieTcsi BaKHbIM
U1t ipopecCuoHaIBLHOrO  caMoornpeeieHus: oOyyaromuxcs. Bo3MoxHO, 4TO
IPOCHYBUIMICS MHTEPEC K XMMHUH MOXKET BIUATH Ha BbIOOp Oyayuieit npodeccun.

[Iporpamma HampaBieHa Ha JIMYHOCTHO-OPHEHTHpPOBaHHOE oOydeHue. Poib
nejarora COCTOUT B TOM, YTOOBI CO3/1aTh Ka)XXJIOMy OOydarolleMycs BCE YCIOBUS,
JUIsl HauOoJiee TOJIHOTO PACKPBITHS M peanu3aiuu ero crnocodHocteil. Co3naTh
TaKhe CUTyalluu C MCHOJb30BAHUEM PA3JIMYHBIX METOJ0B 00YUYEHUs, IPU KOTOPBIX
KOKIbI  oOydvarouuiicss mnpujaraer CcoOCTBEHHbIE TBOPYECKHE YCHIUA U
UHTEJIEKTYaJbHbIE CIIOCOOHOCTHU MPH PEIICHUHU MTOCTaBICHHBIX 3a/1a4.

[Iporpamma «YauBuTenbHasi XUMHUS» CO3/laHa C 1enbilo  (popMUpoBaHUS
MHTEpeca K XMMHUHU, pacIIUpeHus Kpyroszopa oOydarommxcsi. OHa OpHUEHTHpPOBaHA
Ha oOyuaromuxcs 13-15 ner, To ecTh Takoro Bo3pacra, Korja pedsitaM CTaHOBUTCS
MHTEPECEH MHUp, KOTOPbIH UX OKpPY)XAa€T U TO, YTO OHM HE MOTYT OOBSICHHUTH, A
CHELMAJIbHBIX 3HAaHUM elle He XxBaraeT. OOydaroluecss C pOKICHUS OKPYKEHBI
pa3IMYHBIMM BELIECTBAMHM U JIOJDKHBI yMETh oOpamiarbcsi ¢ HUMHU. OCHOBHBIM



YCJIIOBUCM 3a4UCJIICHUA ﬂeTefI JJIs O6y‘I€HI/I$I ABJCTCA HMX 3aMHTCPCCOBAHHOCTL M
,[[O6pOBOJ'II>HOG KCJIaHNC 3aHUMATbhCA CCTCCTBGHHOHay‘IHOﬁ ACATCIIbHOCTBIO.

Ileoazozuueckasn yenecoodpaznocmoy npozpammaol

[lemarornyeckasi 1e1ecOO0OPa3HOCTh MPOTPAMMBI 3aKIIOYAETCSs B TOM, YTO B
mporecce OOy4deHUs CO3MAI0TCA YCIOBUA K (OPMHUPOBAHUIO y OOYYaIOIMIUXCS
IIEJIOCTHOM KapTUHBI MHUpPAa, BOCHUTAHUIO JIIOJIEH TBOPYECKUX U KOHCTPYKTHUBHO
MBICJISIIIIAX, TOTOBBIX K PEIIEHUI0 HECTAHAAPTHBIX )KM3HEHHBIX 3a71ad. Ha 3ansaTusx
no mporpaMme (GOpMHUPYIOTCS YMEHHs O€30MacHOTO OOpalleHHs C BEIIEeCTBAMHU,
WCIIOJIb3yEeMBbIMH B TIOBCETHCBHOM JKWU3HM, 3aKJIQJBIBAIOTCS HOPMBI 30POBOTO
oOpasza >KM3HH. 3HAKOMCTBO OOYYalOIIMXCS C XUMHYECKUMH BEIIECTBAMH, W3
KOTOPBIX COCTOMT OKPY)KAIOITUH MHUpP, TIO3BOJSET PACKPHITh BaKHEUIIHE
B3aMMOCBSI3M YEJIOBEKAa W PAa3JIMYHBIX BEHIECTB B Cpelie €ro oOuTaHus. ITO
MO3BOJISIET PEOCHKY MPHOOPECTH 3HAHWSI M YMEHHS, KOTOPbIE OH B JajJbHEHIIEM
MOKET MCIOJIb30BaTh KaK B IMporiecce 0Oy4YeHHS B Pa3HBIX AWCIUIUIMHAX, TaK M B
MTOBCETHEBHOM JKM3HU IS PEIICHUS KOHKPETHBIX 3a]1a4.

[Iporpamma oOecrieunBaeT pa3BUTUE YMEHHI B HAy4YHO - MPAKTUYECKOW U
HCCIIEIOBATENbCKOM nesTenbHOCTH. Co3/1aeT yCIOBUS JIJIsl TOJTHOIIEHHOTO Pa3BUTHS
TBOPYECKUX CIOCOOHOCTEH KaKIOro OOy4arolerocsi, yKpelsieHHe HWHTepeca K
3aHATHSAM 10 XUMUH.

[Iporpamma «YauBHUTENbHASS XUMHS» CBsI3aHA C BO3PACTHBIMU OCOOCHHOCTSIMHU
oOyyarommxcsi JaHHOTO BO3pacTa: J0003HATEIBHOCTh, HAOIIOAATEIHHOCTH;
UHTEpPEC K XHMHUYECKHM TMpoIeccaM; >KeJIaHhueM padoTath ¢ J1abOpaTOpHBIM
o0opynoBaHuEM; OBICTPOE OBJIAJICHUE YMEHHUSIMU U HABBIKAMU.

Kypc HOCHUT pa3BHBAIOIIYIO, NE€SITEILHOCTHYIO M MPAKTUYECKYIO HAMIPABICHHOCTD.

OTIMYHUTEHbHOM 0CO0OEHHOCTBIO TAHHOW IMPOTPaMMBbl 3aKIIFOYAETCS B TOM,
YTO MporpaMMa CylIeCTBEHHO JOMOIHAET 00BEM IIKOJbHOU MPOrpaMMbl IO XUMUHU.
Kpome Tteopernueckoro kypca npeaycMaTpuUBACTCs 3HAYUTEIBHOE KOJUYECTBO
MPAKTUYECKUX PadOT, TTIaBHASI 11€7b KOTOPBIX — PAa3BUTHUE MPAKTUYECKUX YMEHUMN
Y HABBIKOB ~ CAMOCTOSITEJIBHOM, OJKCIIEPUMEHTAJIBHOM M  HCCIEA0BATEIIbCKOU
NesTebHOCTH yuamuxcs. Pedara HaygaTcsi CTaBUTh TPOCTEUIITNE OMBITHI, Pa0OTaTh
C peaKkTHBaMH, IIAHUPOBATh CAMOCTOSTEIbHYIO paOOTy HaJ BBIOPAHHOW TEMOW,
0hOpMIISITH TPAKTUUECKHE PAOOTHI.

OOyuenue Mo JaHHOW MporpamMMe OCYIIECTBISIETCS B (popMe MmpakTHIecKuX pador,
AKCKYpPCHH, a TaKKe MpeaycMaTpUBacTCsl WHIWBHIyaIbHAsS paboTa ¢ OJapeHHBIMU
JETBMU M TTOATOTOBKA OOYYArONIUXCSI K HAYYHBIM KOH(PEPCHIUAM M MPEAMETHBIM
OJINMITHA]TIAM.

Aopecam npozpammul

[Iporpamma paccuWTaHa Ha JETEHM CPEIHEro IIKOJBHOrO BoO3pacrta. JlaHHBIM
BO3pPACT SBISICTCSA IICPHUOJOM OTPOYECTBA, BAXKHEHUINHME CIEU(UUICCKUE UYEPTHI
KOTOPOTO TIPOSIBIISIFOTCS. B CTPEMIJICHUH K OOIIIEHUIO CO CBEPCTHUKAMM, TIOSIBICHUM B
MOBEJCHUU TIPU3HAKOB, CBHUJCTEILCTBYIOIIMX O JKEJIIAHUU YTBEPIAUTH CBOIO
CaMOCTOSITEIbBHOCTh, HE3aBUCUMOCT.

CtpemiieHHE TIOAPOCTKOB OBJIAJIETh PA3IUYHBIMU YMEHHSIMU CIHOCOOCTBYET
Pa3BUTHIO YYBCTBA COOCTBEHHOM YMEJIOCTH, KOMIIETEHTHOCTH U TTOJTHOIICHHOCTH.



OTOT  mepuoJ ~ XapakTepu3yeTcs  CTAaHOBJIECHHEM  HM30MpaATENbHOCTH,
[EJICHANIPABICHHOCTH BOCIPHUATHS, YCTOWYMBOTO MPOU3BOJBHOTO BHHUMAaHUS U
jJoruueckoil mamaTtd. B 3TO Bpems akTuBHO (opMupyercs aOCTpakTHOE,
TEOPETUYECKOE MBIIIICHHE, YCUIINBAIOTCS MHINBUAYAIbHbBIC PA3JINUMs, CBS3aHHBIC
C pa3BUTHEM CaMOCTOSTEIBHOTO MBIIUICHUA. VAeT cTaHOBJIEHHE HOBOTO YpPOBHS
CaMOCO3HAHHUS, KOTOPBIA BBIpAXAeTCs B CTPEMIICHUM TIOHATH ce0s, CBOM
BO3MOXHOCTH, CBO€ CXO/ICTBO C APYTUMH JE€THMU U CBOIO HETIOBTOPUMOCTb.

[lporpamma «YnuBuTeNbHAs XUMHUS» CO3JaHAa C 1eNbl0  (OPMUPOBAHHS
MHTEpeca K XMMUH, paclIUpeHust Kpyrozopa oOydaromuxcs. OHa OpUEeHTHpOBaHA
Ha oOyyvarommxcs 13-16 jer, To ecTb TaKOro Bo3pacTa, Korjaa pedsaraM CTaHOBUTCS
MHTEPECEH MHUp, KOTOPBIA HUX OKPYXaeT M TO, YTO OHU HE MOTYT OOBSCHUTH, a
CHEIHATbHBIX 3HAHUU emie He XxBaraeT. OOydaromuecss C POXKICHHUS OKPY>KEHBI
pa3IMYHBIMH BEIIECTBAMU M TOJKHBI yMETh 00paIiaTbcs ¢ HUMH

Bo3spact nereit, yuactBytomnux B nporpamme 13-16 er.

DopMUPYIOTCS  OJHOBO3pACTHBICE  WJIM  PA3HOBO3PACTHBIE  TPYIIIIHI,
YUCJIEHHOCTHIO OT 15 10 20 uenoBexk.

Habop ygammxcs B rpymimy OCYIIECTBISIETCS HA OCHOBE CBOOOHOTO BBIOOpA
NEeTbMM W HX POAUTEISIMU (3aKOHHBIMM TIPEACTAaBUTENISIMU), 0e3 oTOopa u
MIPETbSBICHIS TPEOOBAaHUHN K HAJTUYHIO CIICITHATBHBIX 3HAHUHA Y peOeHKa.

Cpok peanuzayuu npozpammol u 00vEM yueOHbIX UACO8:
[Iporpamma paccuntana Ha 1 rog oOydenus. 144 gaca, 2 paza B HeJeNIO 110 2
yaca.
Dopmol 00yueHuA:

OOydeHue 1Mo MporpaMMe OCYIIECTBISIETCS B OYHOU (popMe, HO TaKkKe
MIPUMEHSIIOTCS U INCTAHIIUOHHBIE TEXHOJIOTUN 00yUYCHHUS.

JAUCTAHUMOHHOE O00y4YeHHe TMPUMEHSETCS C LEJbI0 WHAWBUIYAJIbHOTO
OOy4eHHS yUalIuxcsl, MPOMYCTUBIINX 3aHATHS IO O0JIE3HU, WIIK IPYTUM MIPUYHHAM,
a TaK)Ke B YCIOBUAX OTPAHUYUTEIIbHBIX MEPOIIPUSTHH.

JuctaniimoHHoe 00y4eHue OCYIIECTBISETCS ¢ MPUMEHEHUEM CEPBUCOB CETU
HNutepuer:

® HJICKTPOHHAS M0YTa;

e Cucrema Moodle (MoxynbHast OOBEKTHO-OPUEHTUPOBAHHAS JUHAMUYECKAs
ydeOHas cpefa);

e utatropma Zoom;

e cepBuchl Google: JOKyMEHTHI, MPE3eHTAINH, TaOJIUIIbI, HOPMBI, CANTHI;

® IpyTHE IMOMCKOBBIC, MHOPMAIIMOHHBIC M HHTCPAKTHBHBIC CEPBHCHI.

B mpouecce 00ydeHuss HCHONb3yeTcs  Takue QOpPMBbI  3aHITHUN Kak:
KOMOMHHPOBAHHOE, MPAKTUYECKOE, Oece1a, OTbIThI, SKCIIEPUMEHTBI, IKCKYPCHH.
B nanHO# mporpamme oTHaeTcsi MpeAnovTeHue TakuM Gopmam, MeToaam
oOyueHus1, KOTOpbIE:
® CTUMYJIMPYIOT 00y4aroUMXcs K MOCTOSITHHOMY MONIOJTHEHUIO 3HaHuH (Oecepl,
BUKTOPHUHBI, OJIUMITHAIBI U T.11.);
® CIIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOTO MBIIIICHHS, METO/bI,
obecrieunBaromye (HOpMUPOBAHHE HHTEIUIEKTYaIbHBIX YMEHHUH: aHalu3,



CHUHTE3, CPAaBHCHHUE, YCTAHOBJICHUE IPUYMHHO-CIICICTBEHHBIX CBA3CH, a
TAKKE€ TPATUIMOHHBIE METOAsl — Oecema, HaOMIOACHUS, OIIBIT,
AKCIIEPUMEHT, MPAKTHYECKUE padOTHI;

¢ 00€CIEeUnBaOT Pa3BUTHE MCCIEOBATEICKUX HABBIKOB, YMEHHI; OCHOB
POEKTHOT'O MBIIIJIEHUSI 00y4aromuxcs (IpOeKTHbIE pabOThI, MTPOOJIEMHBIH
MOJIXO0J1 K M3yUEHHUIO OTJEIBHBIX SIBICHUN).

Ha 3aHsaTHSIX NpUMEHSIOTCS 310p0BbecOeperawine TeXHOJIOMMHU:

® YepeJ0BaHUE PA3JIMYHBIX METOAOB OOYYEHHUS: CJIOBECHBIN, HaIJISAHBIM,
ayJIMOBU3YyaJbHBIN, HHIWBUAYaTbHAs, TPYNIOBas paboTa u Jp.;

e OpraHm3aiusl MEPEphHIBOB uepe3 Kaxkaple 45 MUHYT C NOPOBETPUBAHUEM
KaOHWHeETA;

® IpoBeieHnEe (PU3KYIBTMUHYTOK.

Pescum 3anamuii:

3aHATHS TIPOBOAATCA 2 pa3za B HEACTIO MO 2 akajeMHUYecKuX 4aca (2 3aHSITHs
1o 45 MUHYT ¢ 10 MUHYTHBIM TIEPEPHIBOM).

Pexum OpraHu3aluu 3aHATUMN o JTAHHOM JIOTIOJIHUTEIIBHOM
0011e00pa3oBaTeIbHOM  MporpaMMe  ONpeACIsieTCs  KaJIeHJAapHBIM — YIeOHOM
rpadiKOoM U COOTBETCTBYET HOpMaMm, YTBepkaeHHbIM «CaHlluH K ycCTpoOHCTBY,
COJICP’)KAaHUIO U OPTraHU3alMM pekuMa paboThl 00pa3oBaTEIBHBIX OpraHU3aIUi
JOTIOJTHATEIBHOTO 0Opa3oBanus neteii» (Canllun 2.4.43172 -14).

HEJb U 3ATAYU TPOT'PAMMBI

Heas nporpammbr: @opMHpoBaHre y 00y4arolUXCcsl TIIyOOKOro W yCTOMYUBOTO
WHTEpeca K MHUPY BEIIECTB M XUMHUUYECKUX TMPEBPAIICHUHN, MpUOOpEeTeHUE
HEOOXOUMBIX TMPAKTUYECKHUX, HCCICIOBATEIbCKAUX YMEHUW UM HaBBIKOB IS
IPOBEACHUS J1abOpaTOpHBIX paboT, Oe30macHOro oOpalIeHHs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

3agaum:
Obpazosamenvhvle:
o YTAyOJISITh M PACHIMPATEH 3HAHUS OOYJaAIONTUXCS 10 HEOPTaHUIECKON

Y OPraHuYeCKOU XMMUH,

o chopMupoBaTh yMEHHUS HAOMIOAATh W OOBSICHITH XUMHUYECKUE
SIBJICHHSI, IPOUCXOJISIIINE B IPUPOJIC, OBITY;

o pa3BUBaTh YMEHHS padOTaTh C XUMHUYCCKHUMH IPHOOpaMH, c
BEIIIECTBAMHM, BBITIOIHATH HECIOKHBIC XUMHUYECKHE OIBITHI, COONIOAAThH
IIpaBHJIa TEXHUKH OC30ITaCHOCTH,

o pa3BUBaTh II03HABATEIbHBIC HMHTEPEChl W  HHTCIUICKTYaJIbHBIC
CIIOCOOHOCTH B TIpOIIecCce IPOBEACHHUS XHMHYECKOTO HSKCIEPUMEHTA,
CaMOCTOSATEIIbHOCTh ~ NPUOOPETCHUS 3HAHWK B  COOTBETCTBHHM  C
BO3HHKAIOIIUMH KU3HECHHBIMH MTOTPEOHOCTSIMU;

o paclIMpsaTh HHTEPEC K XUMHH, CITOCOOCTBOBATH BBIOOPY YYAIIIMMHUCS
MyTel MaTbHEUINEro MPOIODKCHUS] XWMHYECKOTO0 WM EeCTECTBEHHO-



HAy4YHOTO 00pa30BaHMUS.

Pa3zsusarowue:

dbopMupoBaTh

CIICOUAJIBHBIC YMCHHA W HABBIKH pa6OTBI C

XUMHUYCCKHMMH BCUICCTBAMHU H MaTCpHalaMH B 6I>ITy H HCIIOJIB30BATh
IMTOJTYUYCHHBIC 3HAHHWA HA ITPAKTUKCE,

pa3BUBaTh TBOPUYECKHE CIOCOOHOCTM M YMEHHUS OOydYaroluXcs
CaMOCTOSITENIbHO MPUOOPETATh U MPUMEHATH 3HAHUS Ha MPAKTUKE;

pa3BUBATh MTO3HABATENILHBIN HHTEPEC K OKPYKAIOIIEMY MUDY;

Pa3BUBATH QHAJIMTUYCCKUM CKllIaga YyMa,

YMCHHUC Ha6J'II-0I[aTI>,

CpaBHUBATDb, ACJIAaTb BLIBOJBI, O606HI&TL IMOJIYYCHHBIC 3HAHUA.
Bocnumamenvuvie:

BOCIIMTBIBATb

Mpyu OOpAIleHUH C BEILIECTBAMU;

9KOJIOTHYCCKYIO I'PaMOTHOCTb U XHUMHYCCKYIO KYJIBTYPY

o CIOCOOCTBOBaTh ~OpPUEHTAlMM  OOYyYarolIMXCsl Ha BBIOOp XMMHKO-
OHMOJIOTUYECKOTO MTPOGUIIA.
ConepxaHne nporpaMmel
VYy4eOHbll 11aH
Ne | Ha3zBanue pa3jena, TeMbl KoumnuecTBo yacos DopMbl arrecraumu,
n/n BCEro | TeOpHsi | MPAKTHKA | KOHTPOJIA
1. | Beenenune 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAaHUE, MPAKTUKYM
cobeceioBaHue
TemaTnueckoe
2. | Temal.Bona 8 4 4 TECTUPOBAHUE, IPAKTUKYM
Tema 2.YUuctele BemecTsa u IIpakTukym, pelienue
3. | cMecH B KHM3HM YellOBEKa 6 2 4 3a1a4
4. | Tema 3.IloBapeHHas coib U
caxap S) 3 2 MPaKTUKYM
5. | Tema 4. Xumus numu 20 3 17 MPaKTUKYM
6. | Tema 5. Crinuku 8 6 2 Oecena, MPakKTUKYM
7. | Tema 6.bymara 6 2 4 MPaKTUKYM
8. | Tema 7. Xumust u|l2 4 8 [IpakTukywm, Oecena,
CTPOUTCIILCTBO pelieHne HeCTaHAAPTHBIX
3a1a4
9. | Tema 8. Xumust u aBTOMOOWIG | 4 2 2 6ecena, MPaKTUKYM
10. | Tema 9. Xumus crupaer, | 10 2 8 [IpakTukywm, Oecena,
YHCTHT U yOupaer penieHne HeCTaHAAPTHBIX
3ama4
11. | Tema 10. Xumus u|b 2 4 [IpakTukym, Oecena,
KOCMETHYECKHE CPE/ICTBA pellieHre  HecTaHJapTHBIX
3a1a4
12. | Tema 11. Xumus — xossiika | 12 5 7 Pemenne 3amad, co3maHue




JIOMAIITHEH anTeyKu KpPOCCBOPJOB, IPAKTHUKYM

13. | Tema 12. Xumus B megunuue | 32 20 12 [IpakTukym, Oecena,
pelieHne HeCTaHIaPTHBIX
3a/1a4

14. | Tema 13. Brinonnenue | 7 2 5 3ammra MIPOEKTOB,

IIPOCKTOB MIpE3CHTAINS

Hroro: 144 63 81

Conepskanue y4eOHOr0 IJIaHA MPOIrPaMMbI
BBenenue (8 yacon)

Teopus (6 4): O6mue npaBuiia paboOTHl B XUMUYECKo Jabopatopuu. TexHuka
0e3omacHOCTH MpuU paboTe B XUMHUYECKOW saboparopuu. OkazaHue mepBOM
MOMOIIM TIPU HECUACTHBIX ciyyasx. [IpaBuiia paboThl ¢ KUCIOTaMU, IIETIOYaAMH,
JeTyuyuMHu BemiecTBamu. HarpeBarenbHbie MpUOOPHI U MpaBuiia paboThl ¢ HUMH.
XuMHuYecKas TMocyja oOmero HaszHaueHHs. MBIThe M CYIIKa XHWMHYECKOMN
nocyasl. Ponp XuUMuUM B KU3HHM 4YeNOBEKa U Pa3BUTHHM denoBedecTBa. 0030p
BAKHEUIIINX KJIACCOB COCIWHEHUM, WCIOJIb3YEMbIX YEJIOBEKOM. XUMHS -
TBOPEHUE MPUPOJIbI U PYK YeToBeKa. XUMHUSI BOKPYT Hac. XMMUUYECKHUE BEIIECTBA
B IMOBCEIHEBHOW JKM3HU YEJIOBEKA.

[MpakTuka (24). 1. Ilprembl oOpallleHHs C HarpeBaTEIBHBIMH IPHOOpaMHU
(cnmupToBKa, TIUIMTKA, BOJsAHAs OaHs) M XUMHUYECKOM TMOCYyJ0il 0OIero
Ha3HAYCHUS.
2.CocraBiieHre TaOIuIl, OTpAKAIONTUX KIACCU(PUKAIUIO BEIIESCTB, H3TOTOBIICHUE
ASTUKETOK HEOPraHWYECKUX BEIIECTB, COCTABJICHUE CIHCKA PEaKTHUBOB,
HECOBMECTUMBIX JIJI1 XPAaHEHUS.

Tema 1. Boaa (8 uacoB)

Teopus (4 4): Boma B maciirabe miaanetsl. Kpyrosopot Bojbl. [TpupoaHast
BOJa U €€ Pa3HOBUJHOCTU. XapaKTEpUCTHKA BOJ IO COCTaBY U CBOWCTBaM.
MuHepanbHbIe BOIIBI, MX MECTOPOXKIICHHS, COCTaB, IIeJieOHbIE CBOICTBA,
MpUMEHEHME. 3arachl IpecHo Bojbl Ha miaHeTe. [IpecHas Boga U ee 3amachl.
Dxoyiornyeckue mpodaeMbl YUCTOM BojAbl. Bona B opranusme udenoBeka. Bona B
MeauuuHe U (papmakogoruv. AHOMaIMK (PU3UYECKUX CBOWUCTB. PacTBopsrormias
crocoOHOCTh BOABL. [Ipo6ieMbl MUTHEBOM BOJIBI.

[Ipocmotp pparmenta punbma BBC «Taiina >kuBoi BOABD.

[IpakTuka (4 4): 1. AHanu3 BoAbI U3 NPUPOJHBIX UICTOYHUKOB.

2. PactBopsroniee nefictBue Boabl. [I[puroroBieHue pacTBOpoB.
3. Ouuctka Boapl. OnpeaeseHne KeCTKOCTH BOJbI U €€ YCTPaHEHHUE.




5. MHoOro 711 BOJbI B OBOIIAX M PpyKTax?
Tema 2. Uucrple BemecTBa M CMeCH B JKH3HU YejioBeKa (6 4acoB)

Teopus (2 4):

Yuctele BemectBa JluctwimupoBanHas Boaa, Kucnmopoxa. Cepedbpo, Bomopon,
Csunen u np. Mctunneie pactBopel. CMecu Mopckas Boja. I'panur. Cranb.
PactBop xmopuma Hatpus s mabekuuid. UyryH. Bosgyx. bazamer. Crekio.
OMyIbCHUSl «Macio B BoJie». Pa3HOBUIHOCTH cMecel, 00JaCTH UX UCTIOIb30BaHUS
B ITIOBCEIHEBHOM >KU3HH 4Y€JIOBEKa. | OMOTEHHBIE U reTeporeHHnle cMecu. CMecu
B ¢apmakoioruu. Ilpumepsl >KUIKHUX, TBEPIAbIX U Ta3000pa3HBIX CMeceH.
OnHoponHbIE M HEOJHOPOAHBIE cMecH B ObITy. CBoiicTBa cmeceil. Pa3nenenue
cMmeceil. BeineneHue BemecTB M3  HEOJHOPOAHOM CMecH, OOpa30BaHHOI
pacTBOPUMBIMM M HEPACTBOPUMBIMU B BojJie BemiecTBamu. OTCTauBaHUE:
Brinenenue BemecTB 3 HEOTHOPOIHOM CMECH, 00pa30BaHHON HEPACTBOPUMBIMHU
B BOJIE BEIIECTBAMM C pA3JIMYHOW IUIOTHOCTHIO. B JenuTenbHONM BOPOHKE.
Juctunnsuus, BBbITIApMBaHUE, HeHTpUu(dyrupoBaHue, xpomatorpadusl,
KpUCTAUIM3aIusl W BO3roHKA. [leperonka WM AUCTWUISAIUSA - CIOCOO
pa3zelieHus, OCHOBAHHBIM Ha pa3JIMuMU B TEMIIEpaTypax KUIEHUS APYT B APYre
KOMIIOHEHTOB. lIpueM pasneneHuss OIHOPOAHBIX CMECE MyTeM HCIapEeHUs
JETYyYUX >KUAKOCTEM C IMOCIeayrouen KOoHaeHcauued wux mapos. [Ipumep:
NOJIyYEHUE JIMCTWIIMPOBAHHOW BOJbI. PemeHune 3agady Ha HaXOXKICHHE
MacCOBOM ¥ 0OBEMHOM JT0JIM KOMITOHEHTa CMECH.

IIpaktuka (4 4): 1. M3roroBieHue npocTelmmx QUIBTPOB H3 MOAPYUYHBIX
cpencts. Pa3neneHne HEOJHOPOAHBIX CMECEH.

2. O4ncTKa MEIHOTO KyIopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEH.
Tema 3. IloBapenHnasi cosib u caxap (S4acoB)

Teopust (3 4): Ponp moBapeHHOM coiau B OOMEHE BEIIECTB YEJIOBEKAa MU
#*UBOTHBIX. CoJieBo OanaHCc B opraHusMme uenoBeka. [IpumeHeHue xyopuaa
HATpUsi B XO3SWCTBEHHOM JesSTENbHOCTH u4enioBeka. Korma comp — .
3noynorpebiienne coiplo. Mcmonb3oBaHue XJopuja HATpus B XUMUYECKON
IpPOMBINIIEHHOCTH. Mcrnosib30BaHWE XJIOpHAa HAaTpus B IIUILE, MEIUIIMHE.
[TpousBoacTBo noBapeHHoi conu. Caxap u ero coictsa. [losie3Hbie U BpeaHbIE
4yepThl caxapa. HeoObriHOE MprMEHEHHUE caxapa.

IIpakTuka (24): 1. CBoiicTBa pacTBOPOB IIOBAPEHHOM COJIN
2. T'oput nu caxap?

Tema 4. Xumust numm (20 yacos)

Teopus (3u): U3 4vero coctouT muina. XUMHYECKHH COCTaB MPOAYKTOB
nutanus. OCHOBHbIE KOMIIOHEHTBI MHUIIU: JKUPbI, OCJIKH, YyIiIeBO/Ibl, BUTAMUHBI,
coiii. XHUMHUS TPOAYKTOB PACTUTEIBHOIO W KHUBOTHOTO ITPOMCXOXKICHUS.
®dusnosiorusi  nuieBapeHus.  [IpoaykTel  OBICTPOrO  NPUTOTOBICHUS U
OCOOCHHOCTH WX TMpou3BojACTBa. lIpoueccrl, mnpoucxopsnme MpH Bapke,
TYyIIEHUW W >KapeHun nuin. Kak caenaTe €1y He TOJBKO BKYCHOM, HO M
nosie3Hoi? J[06aBKM B MPOAYKTHI MUTAHMS. XUMUYECKUE PEAKIIMM BHYTPH HaC.
XYWMHYECKHE TIPOIECChl, TMPOUCXOJANINE TPHU XpaHEHUU U TepepaboTKe
CEJILCKOXO3SIUCTBEHHOTO ChIpbsi. KOHCEpBaHTBI M AHTUOKUCIUTENU, UX POJb.
CnocoObl XMMHUYECKOT0 aHaju3a COCTaBa BEIIECTB B MPOAYKTAaX IUTaHMUS.
ConepxaHre BATAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBLIX MPOAYKTaX.

[MpakTuka (174):




1.0Onpenenennie kauectBa mena. IIpoBepka Melna Ha HalWyue Kpaxmasa, Mena,
caxapo3bl.

2. Onpenenenue BUTaMuHOB A, C, E B pacTUTENBRHOM Maciie.

3. Omnpejenenrie HUTPATOB B IPOYKTaX.

4. AHanu3 NpoXJIaUTEIbHBIX HATTUTKOB.

5. Ompenenienre coiepKaHus AKUPOB B CEMEHaX PaCTCHUH.

6. KauecTBeHHbBIE peaklluy Ha IPUCYTCTBHUE YTIIEBOJIOB.

7. XMMUYECKHUE OIBITHI C KEBATEIBHONU PE3UHKOM.

8. OmpezeneHue cofepkaHus MOBAPEHHON COJIM B MPOJYKTaxX MUTaHUs (Macio,
CBIPbI, COJIEHBIE TBOPOXKHBIE U3/ICIIHSA ).

Tema 5. Cninuku (8 yacos)

[lpaktuka (64): Ilupodopel. Hctopusi wuzoOpereHus cnudek. CHUYKU
ancens u Yokepa. Crnmuku Copua. Crnmuku HWpunu. IlIBeackue cnuuku
Jlyanctpema. Kpacubiit u 6enbiii pocdop. OKUCIUTETBHO - BOCCTAHOBUTEIBHBIC
MPOIECChI, MPOTEKAIOIUEe TMPU 3aXKUTaHUU CIUYKU. (OCHOBHBIE  BHUJIbI
COBPEMEHHBIX crinueK. JlepeBsiHHbIC (M3rOTOBJICHHBIE U3 MATKUX MOPOJ JAepeBa -
OCHHBI, JHIBI, TOMOJISA, aMEPUKAHCKON O€Jio COCHBI M T. I.), KAPTOHHBIC U
BOCKOBbIE (MapaHOBBIC - HW3TOTOBJICHHBIE U3 XJIOMYATOOYMa)KHOTO JKIyTa,
npornutaHHoro  mapadunom). I[lo  meromy  3axuranuss -  TEPOUYHBIC
(3axuraroniygecss MpU TPEHUH O CHEIUAIbHYIO TOBEPXHOCTh - TEPKY) U
O6ecTépouHble (3RKUTAIOIIUECS TIPU TPEHHUH O JIFO0YI0 TOBEPXHOCTh). CiueyHoe
npousBoacTBO B Poccun. CTpoeHue, COCTaB M W3TOTOBJIEHUE CIIAYEK.
Cnenuansubie cnuyku. IllTopMoBbie (OXOTHMYBM) - TOpAIIME Ha BETPY, B
CBIPOCTU U TOA NOXKAEM. TepmMuyeckue - pa3BUBAIOIIME MPU TOPEHUH Oosee
BBICOKYIO TEMIIEPATYPY U JAIOIIUE MIPU CTOPAaHUU TOJIOBKU OOJIbIIIEe KOJTHMYECTBO
teryia. CUrHaJIbHBIE - TAatolMe Npyu TopeHur 1BeTHoe 1ams. dororpaduueckue
- Jaolyde  MTHOBEHHYIO  SIPKYHO  BCIBIIIKY,  HCIOJB3YEeMYH  TpHU
dotorpadupoBanuu. CurapHble - CIHYKKA YBEJIUYEHHOrO pa3Mepa st Oosiee
IPOJOJDKUTEIHFHOTO TOPEHUS TIPU PACKYpPUBAHUU CUTAphl. TpyOOUHbIE- CIIMYKH
YBEJIMUEHHOTO pa3Mepa nisi  Oosee MPOJOJDKUTENIBHOTO TOPEHHS  IpHU
pPacKypuBaHUU KypUTEIbHOW TpyOku. KaMuHHBIE - OUYEHb NJUHHBIC CIUYKH,
YTOOBI 3aKUTaTh KaMUHBI. ['a30BbIe - MEHBIIECH JJIMHBI, YeM KaMHHHbBIC, YTOObI
3aKUTaTh ra3oBble TOpeiKd. JlekopaTUBHbBIE (IIOJAPOYHbBIC, KOJUIEKIMOHHBIE) -
OTpaHWYCHHBIC BBIMTYCKM KOPOOKOB (WHOTAa HAOOpaMu, VIIOXKEHHBIMH B
JEKOPATUBHYIO KOPOOKY). [IpakTuka (24): 1.M3yueHue CBOMCTB pa3iuyHbIX
BUJIOB CIUYEK (OBITOBBIX, OXOTHUYBUX, TEPMUUYECKUX, CUTHAIBHBIX, KAMUHHBIX,
doTorpapuueckux).

Tema 6. bymara (6 yacos)

Teopus (24): OT nepramMeHTa 1 MEIKOBBIX KHUT 10 Hamux gHed. [emmonosa.
Cesi3yronue: KaojuH, KapOOHAT Kajbllvs, MUTMEHTH. XJIOMYaTOOyMaXKHbIE
TKaHUu. Buael Oymarm M WX MPAKTUYECKOE UCIOJIb30BaHuE. TeXHOIoTus
npousBojacTBa Oymaru. Crpykrypa OyMard 1OJ  MHKPOCKOIIOM  BO
dayopectieHTHOM cBedeHuH. [lomydabpukaTel i MPOM3BOJCTBA OyMmaru:
JpEBECHAsl Macca WIH LEJUTI0NI03a; LEJUIH0I03a OJHOJIETHUX PACTEHUHN (COJIOMBI,
TPOCTHUIIBI, KOHOIUIA, pHca U JPYruX); MOJYLEUII0N03a; MAaKyJlarypa;
TpANUYHAS TI0JlymMacca; sl CHEIHATbHBIX BUIOB OyMaru: acOecT, mepcTh U
JIpyrue TEKCTWIbHBIC BOJOKHA. [Ipow3BoAcTBO Oymarw: MNPUTOTOBIICHUE




OyMaXHOU Macchl (Pa3MoJl U CMEIIEHUE KOMIIOHEHTOB, MPOKJICiKa, HAIOJHEHUE

U OKpacka OyMaxxHOW Macchl); BbIpabOTKa OyMa)KHOM  Macchl Ha

OymarojenarenbHOM MamMHe (pa30aBieHUE BOJOM M OYMCTKA MacChl OT

3arpsi3HEHUM, OTIMB, IPECCOBAHME U CYIIKA, a TaK)Ke MEpBUYHAs OTIEJKA);

OKOHYAaTeJIbHas OTJIeNKa (KaJlaHJUPOBAaHUE, pe3Ka); COPTUPOBKA U YIIAKOBKA.
[TpakTtuka (4 4): 1. U3y4yeHue cBONCTB pa3InYHbIX BUIOB OyMaru.

2. [lonyuyenue 6ymarm.

Tema 7. Xumusi u ctpouteibeTBo (12 yacos)

Teopus (4 4): CrpoutensHbie pactBopbl. M3pects. Men. Ilecok. bertown.
Lement. Ucrtopus crexna. Kupnuuun. Dapbop u dasac. JlpeBecuna —
YHUKAJIBHBIA CTPOUTENBHBIN Matepuai. Jlakokpacounele MaTtepuaibl. CBoiCTBa
onu(bl, MACISIHBIX KPacoK, aMaye, pactBoputeneid. [lonarue o0 3KoI0rH4ecKu
yuCcThIX MaTepuanax. Kepamuueckas mneHa. 3umaput. Kambimmr. CosloMUT.
I'pyroOnoku. Cuimkarsl METAUIOB W BsDKymue Marepuansl. Kopposus
CTPOMTENBHBIX MarepuasioB. llomumepsl B cTpoUTENbCTBE. XHMHUYECKHE
CBOMCTBA CTPOUTEJIBHBIX MaTE€pUaIoB XUMHUYECKasl CTOMKOCTb — 3TO CBONCTBO
IIOKAa3bIBAET, HACKOJIBKO MaTepuan yCTOWYUB K BO3JAECHCTBHUIO IPYIMX BEILECTB:
KHCJIOT, IIeno4yel, conedl u ra3oB. Koppo3moHHass yCTOMYMBOCTH — CBONCTBO
MaTepHualia POTUBOCTOATH BO3JAEHCTBUAM OKpYXKarolel cpeasl. Yaie BCero aTo
OTHOCHUTCSI K CIIOCOOHOCTH HE IpOIycKaTh Biary. PacTBopuMOCTh — CBOICTBO,
OpU KOTOPOM MaTepual HMEET CIOCOOHOCTh pPacTBOPSATHCS B Pa3IMYHBIX
KUJIKOCTSIX. AJNre3usi — CBOMCTBO, KOTOPOE XapaKTEpPU3yeT CIOCOOHOCTh
COEAUHATHCS C IPYTMMHU MaTepualaMd U NOBEpXHOCTAMHU. Kpucrammmzanms —
XapaKTEpUCTHKA, ITPH KOTOPOW MaTEpHall MOYKET B COCTOSIHMM Iapa, pacTBoOpa
WM paciuiaBa o00pa3oBbIBaTh KpUCTAUIbl. Bunabl 3arps3HeHuil (IbLUIEBBIE,
paaualMoHHble, OMOJIOTUYECKUE, IIYMOBBIE), 3HAUEHHUE YKUBBIX OPTraHU3MOB B
JIOMax U KBapTHUpax.

[IpakTtuka (84): 1. OnpeneneHre OTHOCUTEIBHOM 3albIJICHHOCTH BO3AyXa B
IIOMELIEHUHU.

2. Pemienue 3a1a4 ¢ 3KOJIOTMYECKUM COJIEPKAHUEM.
Tema 8. Xumusi 1 aBTOMOOMJIb (4 yaca)

Teopus (24): Matepuanbl, KOTOpble HCHOJB3YIOTCS JJISi HM3TOTOBJICHUS
aBTOMOOMJIeH.  3ampaBOYHBIC  JKUJIKOCTH  (TOILNIMBO,  Maclia,  CMa3KH,
OXJIQXKIAIOIIME JKUJKOCTH), PE3UHBI - IIMHBI U PE3NHOTEXHUYECKHE H3IENIHS;
IJIACTMACChl; OTIEIOYHOJECKOPATUBHbIE MaTepuasbl (0OMBKa, JIAKM W KpPacKu,
AHTUKOPPO3HOHHBIE MOKPBITHS U T. I1.); KJIE€H, T€PMETUKHU. DJIEKTPOJUT — ITO
YTO-TO 3HAKOMOE. BEH3MH, KEPOCHH U APYIHE «- UHbI XHUMUYECKHUE MPOLECCHI,
IPOUCXOAIIME TP IKCIUTyaTallud aBTOMOOMIIA. DKOJIOTHSI K ABTOMOOMIIb.

[lpaktka (24): 1. BeH3uH U KepoCHH Kak pacTtBoputTenu. OMBITHI 0
O3HAKOMJICHUIO C PACTBOPSIONIMM JEHCTBUEM HEPTENpOIyKTOB, Kak H
NPEABIIYIINHI, TJIOXO BUAHBI C JEMOHCTPAIMOHHOTO CTOJIA, TO3TOMY HMX JIy4YIle
BCEr0 CTaBUTh B Ka4eCTBE JJabOpaTopHOl paboThl. a) B mpobupku ¢ OeH3uHOM,
KEpOCHHOM U BOJI0M HanuBaroT 1o 0,5 M1 pacCTUTENHFHOTO Maciia U B30alIThIBAIOT.
Macno pactBopsercs B yrieBoaopojaax. OTMEUaroT JIydIllyl0 pacTBOPUMOCTH B
Ooensune. 0) B Hebomnbiine crakaHunku wid Qap(opoBble YAIIKU C TEMH XKe
KUAKOCTAMHU MOMEIIAIOT KyCOYKHA TKAHU C MATHAMH KUpPa U MEPEMENIMBAIOT UX




CTEKJIIHHOM Imanoukoil 2-3 mwuH. Ilocie BBICBIXaHHS TKaHH, IIOMEIICHHBIE B
OCH3MH U KEPOCHH, OKa3bIBAIOTCSI OYUIIICHHBIMH OT JKHpA.

2. 'opeHue BhICHIMX YIJIEBOAOPOJOB. a) CMauMBaIOT MOJIOCKU (PUIBTPOBATBHON
Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe W MOJKUTraloT HuX. BemectBa ropsr
CBETAIIMMCS IIJJaMEHEM. BpIciine yrieBoAopoAsl HpH TOPEHHH OOpa3yroT
konoTb. 0) Ha >xene3Hble miuacTUHKU Ui (HappopoBbIe KPBHIIIKK HAJIUBAIOT 110
HECKOJIbKY Kameslb O€H3MHa, KEpOCMHAa M CMa30yHOro Macjia WIM MaszyTa u
nomxurator. Habmogaror 1o ke spieHue. OOpalllaloT BHUMaHUE Ha JIETKYIO
BOCIJIAMEHSIEMOCTh O€H3MHA U HA CPABHUTENIBHO TPYAHYIO CrOPaeéMOCTh Ma3yTa.
B) B xenesnyio unu ¢haphopoByro J0KEUKY MOMEIIAIOT HEOONBIION KyCOYeK
napaduHa ¥ HarpeBaloT ero B IuiaMeHu ropenku. [lapadun miaButcs, a 3atem
rOpUT, 00pa3ys KONOTb.

3. Ounctka OeH3WHA W KepocHMHAa. beH3WH U KEepoCcHMH Tocie 3aBOJCKOM
MEPErOHKH COJEpPKaT NPUMECH HAPTEHOBBIX KHUCIOT M JIPYTUX BEUIECTB,
OCJIOXKHSIOIIMX WX NpuMeHeHue. HeouuileHHbI KEepOCHH, HAalpuUMep, IJI0XO
HOJHUMAETCS MO (UTWIIO JIaMIbl, €1a00 TOPUT M OBICTPO 00paszyeT Harap.
HeouniieHHbIE NPOAYKTHI MOKHO Y3HaThb [0 TPSA3HOMY BHUAY MU MaJIOH
npo3payHoCcTH. OYUCTKY NPOU3BOAAT OOBIYHO, 0oOpalarhiBas HEPTEHPOAYKTHI
crepBa KOHLUEHTPUPOBAHHOM KHCIIOTOW, a 3areM Ienouypto. Hamuaror B
OOJIBIIYI0 JAETUTENbHYI0 BOPOHKY 15—20 M1 HEOUMIIEHHOTO KEpOCHHAa U
npuOaBiIsAlOT 2-3 MJI  KOHLIEHTPUPOBAHHOW CEpHOM KUCHOTH. BopoHKy
3aKpBIBAIOT MPOOKON U CMECh BCTPAXMBAIOT OK0JIO 10 MuH. ITpu 3TOM BOpPOHKY
Jepkat MpoOKO BHU3 U BPEMSI OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BBIITYCTUTh
BBEpX Maphbl JIETy4yux BemlecTB. [locne 3Toro cMecu NarT paccilOUThCS, HA YTO
Takke norpedyercs MUHYT 10 wim naxe OoJblIe, M MEIJIEHHO CIIYCKalOT
HIDKHUW CJIOW KHUCJIOrO ryapoHa. OCTaBIINICSA B BOPOHKE KEPOCHUH MPOMBIBAIOT
MoJ00HBIM K€ CIIOCO00M BOJIOM B TeueHue 1—2 MuH. BoaHbIi cliol CIyCKaroT, a
KepOCHH MpoMbIBatoT 5— 10-mporeHTHBIM pacTBOpoM mienoun. [locie cnmuBanus
IIEJIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOJOW OCTaTKu Imienouu (mpoda
dbenondramenHom). YOSKIarOTCS B TOM, YTO OYMIICHHBIN KEPOCHH OKa3bIBACTCS
Oojiee Mpo3payHbIM, JIydllle TOPUT W uUMeeT Jpyrod 3amax. Ha mauctku
(GunbTpoBaIbHOM OymMaru MOMENIAIOT Kalljid MCXOAHOTO U OYMILEHHOTO
kepocuHa. OUHINEHHBI KEPOCHH MCHApSETCs IOJHOCTBIO, HEOUYMILEHHBIN
OCTaBJISIET MOCJe ce0sl MATHO MpUMECEH.

Tema 9. Xumus crupaer, ynctut u youpaer (10uacos)

Teopuss (24): Mpeua. CoctaB, cTpoeHue, noigydyeHue. CHHTETHUECKHE
MOIOUIME CpEJCTBA U TOBEPXHOCTHO - aKTUBHbIE BellecTBa. (OCHOBHbBIE
KOMITOHEHTBI CMC: MMOBEPXHOCTHO-AKTUBHBIE BEILIECTBA (ITAB);
BCIIOMOTaTEIbHbIE BEUIECTBA: HIEJOYHBIE CONM - KapOOHAT WM CUJIMKAT HATpHS,
HEUTpalibHbIE CONM - cyiabdar u Qocdar HaTpus; KapOOKCUMETHILEIIIIOI03a,
NOJIMBUHWINUPPOIUAOH, XUMHUYECKUE OTOenuBarenu (Mepcosin); XUMUYECKUE
orOenuBarenu (IEPEKUCh BOJIOPOA); hU3MUecKre (ONTHIECKUE) OTOCTUBATEIH -
¢uyopecuupyrone CoeIuHEHus; aJAcopOLMOHHbIE KpacuTenu (yJIbTpamapuH,
WHANT0, CUHTETHMYECKWE OPTaHWYECKHUE MUTMEHTHI); OM0m00aBKU - (pepMEeHTHI
(yIumasbl, mpoTeassl U Ap.); OTAYIIKK; aHTUCTATHKU. CpeacTBa OBITOBON XUMHUH -
XUMHUYECKHUE CPEJCTBA MO YXOIY 32 COOCTBEHHOCTBIO: OJIEXKI0M, MOMEIICHUSIMH,
apTomoOmsiMu. K cpeactBam OBITOBOWM XMMHUH OTHOCST A€3UHGUIUPYIOLINE




CpEICTBa, PENEJUICHTBI W TMp. CPEICTBA. CpenctBa OBITOBOM XHMUHU,
MIPUMEHSEMBIE JJIS1 BBIBEJICHHUS ITATEH.
[Ipaktuka (84):1. Onpenenenue pH - cpeabl B MbUIax U MIAMITYHSX.
2. IIpuroToBieHNUE MbLIa U3 CBEYKH U CTUPAIBHOU COJIBI.
3. BeiBenenue nsateH ¢ Tkanu. Mbuia. CoctaB, CTpOCHHE, IOTyYECHHE.
4. CpaBHEHHUE CBOMCTB MbLIIA CO CBOMCTBAMHU CTHUPAIIbHBIX TOPOIIKOB.
Tema 10. Xumus u kocMeTH4YecKHUe cpeacTa (6 4acos)

Teopusa(24): Kocmernueckne woromme cpenctsa. Kpembl. IleHomoromiue
cpenctBa. OmnonackuBarend W KoHAuUuoOHepbl. ['ean. CocTaB M CBOMCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJCTB TMTHUEHBI, TPAMOTHBIA BHIOOpP CPEICTB
TUTHEHBI, TOJE3HBIE COBETHI IO YXOAYy 3a KOXEH, BOJOCAMH M IIOJIOCTBIO PTa.
CocTtaB M CBOHCTBa HEKOTOPBIX IPEMAPaTOB THMTHMEHUYECKOW, Je4eOHOW U
JNEKOPATUBHON KOCMETUKH, TPAMOTHOE UX UCIIOIb30BaHUE. XUMHUYECKHUE MPOLIECCHI,
JeXalKe B OCHOBE YXOJa 3a BOJIOCAMHU, WX 3aBUBKH, YKJIAIKH, OKPACKH,
IIPaBWIBHBIA yXOJ 3a BOJIOCAMHU, TPAMOTHOE MCIIOJIb30BAHUE NIPENAPaTOB IS
OKpacK{ U YKJIaJIKH BOJIOC, OPUEHTUPOBAHUE B UX MHOrooOpa3uu. J[e3010paHThl 1
O30HOBBIA «IIUT» IJIaHETHl. [lymmcTeie BemecTBa B mapproMepuu, KOCMETUKH,
Moromux cpeacrsax. OdupHbie Macna. CoctaB. Cnoxnbele 3¢upsl. Cocras,
CTPOCHHUE, TIOJIyYCHUE.

[Ipaktuka(4y): 1. U3yyeHue coctaBa 1€KOPATUBHON KOCMETUKH 110 STUKETKAM.
2. Onpenenenue pH - cpesibl B MbUIAX U IIAMITYHSIX.
3. W3Bneyenue 3(pUpHBIX Maced U3 pacTUTENbHOro marepuana. [lepeunas msra,
€J10BOE MacCJIo.
4. TlonmyuyeHue CJIOXKHBIX I(PUPOB W3 OPraHUYECKUX COCAMHEHUN. DTUIMETaHAT
(3amax poma). M300yTmnatanat (GpyKTOBbIN 3amax).
Tema 11. Xumus — xo3siiika nomamiHeid anreuku (124acos)

Teopus (54): JlekapcTBeHHBIC Tpenaparbl, UX BUABI W HazHaueHue. Kaxmoe
JIEKapCTBO — XUMHYECKMM peakTuB. MHororpanusld uox. llouemy #ox Hano
nepKaTb B IUJIOTHO 3aKyNOPEHHOM  CKISIHKE. «3eN€HKa» WM  PacTBOp
OpummanToBoro  3enéHoro.  HeoObluHble  CBOMCTBA  OOBIYHON  3€JIEHKH.
AKTUBHpPOBaHHBIN yroJib. JlekapctBa oT mpoctyabl. Butamuubel CamojenbHbIE
JeKapcTBa. ACHUPUH WM AUECTWICAIMIMIOBAs KHCJIOTa U €ro cpoiicTBa. UTo
MOJIE3HEE: aCIUPUH WIK yricapuH, HypodeH win udynpoden? [lepekucs Bogopoaa
u ruaponeput. CBoiictBa mepekucu  Boaopoaa. llepmanHranar — kanwus,
MapraHllOBOKHUCIIBIA Kajdui, OH ke — «MapranioBka». HeoObluHble CBOICTBa
MaprasioBku. Kakyro omacHOCTh MOXKET MPEACTaBIISITh MapraniioBka. HyxHa inu B
JOMalllHel anteuke OopHas kuciora. Crapble JeKapcTBa, Kak ¢ HUMH MOCTYIHUTb.
Bomnpoce! k cemunapam: 1. [lepmanranar kanus. Mcropust otkpsitus. Ousnyeckue
cBoricTBa. OKucIUTENbHBIE CBOMCTBA. [IpaBuia xpaHeHus nepmaHaraHara Kaimus. 2.
[Ipumenenne pacTBopa NepMaHraHata Kaius B ObITY, B MeAuIIMHE. Mepbl mepBoi
IOMOILM IIPU OTPABJIEHUH KOHIEHTPUPOBAHHBIM PAaCTBOPOM MNEPMAHTAHATA KaJIHSL.
3. PactBop OpmnanToBoro 3eieHoro. [lepokcuy Bomoposa, UCTOPHS OTKPBITHS.
[lepruppons. dPusnyeckue, XUMHUUYECKHE CBOMCTBa. [IpuMeHeHue B MeIMIMHE:
KPOBOOCTAHABJIMBAIOILIEE U IE3UHPHUIIMPYIOIIEE CPEICTBO.

[Ipaktuka (7 9): 1. Ilomyuenue iogodopma.

2. JleiicTBHUE KUCIOT Ha OPUJUTMAHTOBBIN 3€JICHBIN.




3. lllesrouHOE pacuierIEHHE JIEBOMULIETHHA.

4. KauecTBeHHas peaklys Ha IEPOKCU BOIOPOJA.

5. OnpeneneHre BATAMUHOB B IIpenapaTax NoJMBUTAMUHOB.
Tema 12. Xumus B MeaunuHe (32 yaca)

Teopus (2049): [lepBbie maru xumuu B Meauuuue. [lonarue o dapmakosoruu,
MaTpOXUMHUH, XuMHOTepanuu. I[lapanenbc — OCHOBOIOJOKHUK MEIUIUHCKON
xumun. Kmaauit Tlanen — dapmakomor. II. Dpaux — OCHOBONOJOXKHHUK
xumuotepanuu. [Ipodeccuu: xuMuk, OMOXUMHUK, (hapMarieBT, 1a0OpaHT.
JlexapcTBeHHble  BemiectBa.  Kiaccudukanumy — JIeKapCTBEHHBIX — BEIIECTB:
dapmakonoruueckas, xumuuyeckas. CpIpbE I MOIYYCHHUS] HEOPraHUYECKUX,
OPTraHUYECKUX JIEKAPCTBEHHBIX BeIIECTB. DOpMBI JIEKAPCTBEHHBIX INPENapaToOB:
Ta0JETKH, IPaxe, CBEUH, SMYJIbCHH, CYCIIEH3UH, HACTOMKH U JIp.

[Mpaktuka(124): 1. O3HakomiieHne ¢ hopMamMu JEKapCTBEHHBIX MTPENapaToB.

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

3. DKCKypcHs B MEIITYHKT.

Camble IPOCTHIE U3 JIEKAPCTB

Ilepmanranar kanus. cropust oTkpeiTus. Pusndeckue cBoiicTBa. OKHUCIUTEIBHBIC

cBoiicTBa. [IpuMeHeHrne pacTBOpOB IepMaHraHaTa Kajius B OBITYy, B MEIHIIMHE.

[IpaBuna xpanenusi. Mepsl epBOil NOMOILY [IPY OTPABICHUHA KOHIEHTPUPOBAHHBIM

pacTBOPOM NEPMAHraHaTa Kajusl.

Ilepoxcun Bomopoaa, uctopust OTKpeITHs. llepruapons. Pusndeckue, XUMUIECKUAE

CBONCTBA. [Ipumenenune B MEIULMHE: KPOBOOCTaHAaBJIMBAIOILIEE u

Ne3UH(UIIMPYIOIIEE CPEICTBO.

HNop: wucTtopust OTKpBITUA, CTpPOEHHE, (U3UUYECKME W XHMHYECKUE CBOMCTBA,

npumeHeHue. bopHas kuciota, OOpHBIA CIHUPT, AHTUCENTUYECKAs AKTUBHOCTD.

DU3MUOTOTHYECKUI PACTBOP.

JIsmmc. Hamateipaelii crimpt. ['ekcarmapar xmopupa kansuud. ['enrarmapar

cynbdara UHKA.

AKTUBHUPOBAHHBIN YroJb.

IIpaktuka 1. IlpuroToBieHue pactBopa XJopuja KaiablUsd C 3aJaHHOW MacCOBOM

TOJIEH.

2. «Kunkuii xameneon». Paznoxenue nepokcuaa Bogopoaa. H202 — okucinurens,

BOCCTaHOBUTENb. PacTBOpeHue nona B BOAE, B cnupre. PacriosHaBaHue MOINJIOB.

OO6eciBeunBaHrEe pacTBOPA MepMaHTaHaTa KaJIHs aKTUBUPOBAHHBIM YTJIEM.
SnoButeie BenecTBa Anpl. Kimaccudukanyst ssq0BUTHIX BEIIECTB. Y TapHBIM Tras:

npu3Haku otrpasieHusd. Oxa3aHue nepBod moMomu. PTyTe. TOKCHMYHOCTH MapoB

prytd. Conam pTYTH: KOJOMEINb, CyJ€Ma, NMPUMEHEHUE B MEIMIMHE. MBIIbSK.

Csunen. CoenuHeHuss XpoMa. TOKCMYHOCTh OPraHUYECKUX PACTBOPUTEIIECH.

[IpaBuna xpaneHus 108 B ObITY. Mepbl epBOii MOMOILU [TPU OTPABJICHUU.

Xumusi 1 MeauiuHa. buoreHHble 3meMeHTbl M UX coeauHeHuss OOmwmii 0030p

OMOJIOTHYECKOW POJIM DJIEMEHTOB-OpraHOoreHoB Yriepoa. Bomopon. Kucnopon.

Azor. Cepa. @Dochop. buomormyeckas poiab HEKOTOPHIX HEMETAIOB, HE

oTHOcAIMXCS K opraHoreHam @rtop. Xmnop. bpowm. Hox. Kpemuuii. Cenen.

buonornyeckn BakKHbIE HEOPraHWYECKUE COENMHEHUs HeMmeTtauioB. Kwucnopon.

O30H. Boma. Munepanbnuble Bonbl. Ilepokcua Bogopona. PepMeHTaTUBHBIE

CpeACTBa 3aILUTHI OpraHu3Ma. CepoBoaopo. AMMHaK. Hukn

MoueBHHOOOpa3oBaHus. MoHoOKcu T a30Ta. Hutpatel, HUTPUTHL. YTIEKUCTBIN ras3.




Mounookcug yraepoaa. bydepnsie cucrembl opranuzma. [‘mapoxapOoHaTHas
Oydeprnas cucrema. @DocharHas Oydepnas cuctema. Mexanuzm OydepHOTo
NEUCTBUA CUCTEMbl. B3anMOCBSi3b  KpPYroBOPOTOB OHMOTEHHBIX  3JIEMEHTOB.
buoneoprannueckas xumus U MeauurMHa Heopranuyeckyro OMOXMMHIO MOXKHO
paccMaTpHuBaTh KakK MPUII0KEHUE TPUHIUIIOB KOOPANHALIMOHHOW XMMHUH METAJIOB
K OumosiormueckuMm mpobiemam. Metaiisl B opraHu3me 4denoBeka buonornueckas
pOJIb «MeTaloB ku3HW» OOmuil 0030p poau s-MerauioB. Harpuit. Kanwmii.
Marnwnii. Kanpuuii. /lJaHHbIE METAIIJIBI paCCMATPUBAIOTCS COTJIACHO ILJIAHA:

1. Conepxanue B 3eMHOI Kope. BaxkHeillre npupoHbIE COCTUHEHUS.

2. Conepxanue u (HOpPMBI CYITIECTBOBAHUS B JKUBBIX OpraHu3Max. buonormueckas
ponb. 3. IIpuMeHeHne MeTalia v €ro COSIUHEHN B MEJTUIIUHE.

4. TOKCMYHOCTH METaJllIa ¥ €ro COCTUHCHMIA.)

O6mmit 0630p pomu d-metaymioB. XKene3zo. Mapranen. KoGanst. Menp. [lunk.
MonuOpeH.

JlaHHBIE METAJIJIBI PACCMATPUBAIOTCS COTJIACHO ILJIAHA:

1 Conep:xanue B 3eMHOI KOpE.

2. BaxHeiire npupogHble COCTUHEHUS.

3. Copepxanue u GOpMbl CYIIECTBOBAHHUS B KUBBIX OopraHu3Max. buonornueckas
pOJIb.

4. IIppuMeHeHe MeTaia U €r0 COEAMHEHUN B MEAUIUHE.

@U3HOJIOrMYECKasi U MAaTOJIOTUYECKAs! POJIb HEKOTOPBIX 3JIEMEHTOB B OPraHHU3ME.
S-OnemenTthl. d-Dnementsl. KomriekcHble (KOOPAWHAIIMOHHBIE) COCIUHEHUS
pa3IMYHBIX 3JEMEHTOB B OpraHuU3Me. OJEMEHThI, OOJEe3HH, JIEKapCTBA.
buonornyecku akTHBHBIE MOJICKYJIBI.

Bonma.  AmuHokucnotel.  AckopOuHOBasi — kuciota.  OpTomoliekyJsipHas
MeIuirHa. bruonornyecku akTUBHBIE OJIMTOMEPHI bronornueckas pojb HEKOTOPBIX
METAJIJIOB, HE OTHOCSIIMXCS K «MeTajiaM >ku3Hm». Amomunuil. Cepebpo. bapuid.
Pryte. CBHHEL.

[Mpaktuka.  Temamuueckas uKMopuHa « Xumus u MeOUYUHA».

du3nyeckast XUMUSI 1 MEJIUIINHA.
®duznonor — 370 GU3NKOXUMHK, UMEIOITUI JIeJI0 C SIBJICHUSMHU KMBOTO OpPTaHU3Ma.
N.M. Ceuenor JKuBbie opraHU3Mbl MOTYT CYIIECTBOBATh JHUIIL OJjarojaps UxX
3aMedaTesbHON CIIOCOOHOCTH KMHETHYECKU KOHTPOJIMPOBATH XUMUUYECKHUE PEAKITUU
U TEM CaMbIM TMOJABJIATH CTPEMJICHHE K JOCTUKEHUIO TEPMOJIUHAMUYECKHUX
paBHoBecu. U.B. bepesun Xumuueckas TepMOAMHAMHUKA U KUBBIE OPraHU3MBI
TepMoanHaAMUKa U OPTraHU3MBI. Xumudeckass 1 OMOXUMHUUYECKass KUHETUKA U
karanu3. depMeHTbl — OMOJIOTMYECKUE KaTalu3aTopbl. 3HAYEHHE PACTBOPOB IS
Ouonorud U MenuuuHbl. KucinotHo-mienoyHoe paBHoBecue U Oy(depHbIe CUCTEMBbI
opraHu3ma. AMMHOKHUCIOTHbIE OydepHbie cucrembl. benkoBble OydepHbie
cucteMbl. V3MeHeHHe KHUCIOTHO-IIEJIOYHOTO PABHOBECUS TMPU  Pa3TUUYHBIX
3a00J1€BaHUSX.

MeauuuHcKue MaTepuaabl

Heopranmyeckue  MeauuuHCKuME — marepuansl.  Meramnbsl.  YIuepoaHbie
Marepuayibl. MexaHu3mbpl  B3aMMOJEUCTBHS ~ MEAULMHCKUX  MaTepUajgoB  C
OMOJOTMYECKUMH cHUCTEeMaMH. B3anMopeicTBus: marepuan — KpoBb, MaTepuanl —
TKaHb, MaTepuai — KJIeTKa, MaTepras — OMOMOIUMEPHI.



HckyccTBeHHBIE  OpraHbl.  Ammaparsl  «UMCKYCCTBEHHOE  CEpALE-JIETKOE»,
«MCKYCCTBEHHas1 IO4YKa». VICKycCTBEHHOE cepAle 4YeloBeKa C aBTOHOMHBIM
MCTOYHUKOM MHUTAHUSI.

Bonpocsl k cemuHapam: 1. Mox: uctopus oTKpbITHS, CTpoeHHe, GU3HYecKue 1
XUMHYECKUE CBOKMCTBA, IPUMEHEHHUE.

2. bopHas kuciota, OOpHBIN CIUPT, AHTUCENITUYECKAS] AKTUBHOCTD.
3.duznonornueckuii pactBop. Jismuc. HamaTbipHbIi ciupT.

4. ®ypanunuH. AKTUBUPOBAaHHBIM  yrojib. [opunM4HUKHM, 1UIacThipu. HMX
IpUMEHEHUE, CBOMCTBA, CIIOCOOBI XpaHEHHUS.

5. Acnupun. [Ipumenenue, papMakonoruueckoe AeiCcTBUE Ha OPTaHU3M.

6. AuTHOMOTHKY, Kiaccudukarms. J[ucoakTpros.

/.ApoMaTnuecKre Maciia U Ux JEHCTBHE HA OpraHu3M. ApomaTeparnus.

8. ActipuH, pU3NUECKre CBOMCTBA, HCTOPUS MOTyUCHUS.

9. AHTUOMOTHKHU, UCTOPUS OTKPBITHS.

10. Knaccudukanust ssHOBUTHIX BEIIECTB.

11. Yrapnsiii ra3: npuzHaku otpaiieHus. Oka3aHue MepBOM MOMOIIH.

12. Pryrb. TokcuuHocTh mapoB prytd. ColM pTyTH: KajJoMelb, CyJema,
npuMeHeHue B MeauiuHe. Mpimbsak. CeuHen. CoequHeHus Xpoma.

[TpakTtuka 1. MccnenoBaHue JIEeKapCTBEHHBIX TPENAPATOB.

2. JlenoBas wurpa «Cnacute OoabHOro». JlemoBass urpa COINPOBOXKIAETCS
IPOBEICHUEM KAayeCTBEHHOI'O aHAJM3a pacTBOpa KOHKPETHOIO  BELIECTBA
XuMu4YeckuMu metojgamu. (BemectBa: Tuocynb(dar HaTpus, HOBOKAaWH, JaKTaT
KasbLus, D-riroko3a, MeHbIN Kynopoc, OpOMHJT Kallvs, CyJIb(paT Martus).

3. MWccnenoBaHue TOKCMYHOCTH OBITOBBIX BelecTB. (OCTOPOXXHO, MHIIEBHIE
nob6asku! Mx nelicTBue Ha OpraHu3M.

4. Pemenue 3aia4 1o o011eH XUMUU C MEMKO-OUOJIOTUYECKON HAITPaBIEHHOCTHIO.
5. Konkypc (KOTu4YeCcTBEHHBIN) unciia penieHHbIx 3a1ad. CocTaBiaeHne COOPHUKOB
3amay yvaumxcs no teme (¢ pemeHusMH). CocTaBlieHHE TBOPUYECKUX PACUETHBIX
3a/1a4 M0 Pa3IMYHbIM TEMaM.

Tema 13. BoinosiHeHue nNpoekToB (7 4acoB)

Teopus (24): TTouarue npoekrta. TUIBI MPOEKTOB, OCHOBHBIE ATAIbI BHIMTOTHEHUS
npoekta. Kpurepun OLIEHMBAaHMS BBINOJHEHUS M 3alIUThl MpoekToB. Co3gaHue
IpOEKTa OCYLIECTBIISIETCA MO cheAyrolmuM stanam: — Onpenenenue npoOaemMsbl; —
Axtyanuzanus Tem; — Bribop oObekTa nzydeHus; — [locraHoBka 1ienu U 3a7a4; —
[TonGop wMarepuana; — BpiObop MeTon0B uccienoBanusi; — IIpoBeneHue
AKCIIEPUMEHTaNbHON paboThl; — OdopmieHue paldoThl; — 3ammTa MOpPOEKTa,
IIPEACTABIECHUE PE3YJIbTATOB.

[Ipaktuka(54): BeInoiHeHHE MPOEKTOB C UCIHOJB30BAHUEM KOMIIbIOTEPHBIX
TEXHOJIOTUH. 3alliTa IPOCKTOB.




INJIAHUPYEMBIE PE3YJIBTATHI
JIuunocmmnote pezyniomamoi:
e CchOpMHPOBAHHOCTh MOTHBAIIMM K OOYYCHHIO W
1eJICHANPaBICHHON MTO3HABATEIbHON JAESTEIIbHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHHUIO;
® CIOCOOHOCTH K CaMOCTOATENBbHOM, MCCIEN0BATENbCKOM, MHPOPMAIIMOHHO-
MMO3HABATECIbHOM, AHAIMTUYECKOM JESITEIbHOCTH;
e CchOpPMHUPOBAHHOCTL HABHIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMHU
Y B3POCIIBIMH.

Memanpeomemmnbie pe3yiomamol:

e c(HhOpMUPOBAHHOCTH TPEACTABICHUA O B3aWMMOCBSI3M W B3aWMOJICHCTBHH
€CTECTBEHHBIX HAYK;

e CcHOPMUPOBAHHOCTh YMEHUN CaMOCTOATENBHO OMNpEeAeNtiaTh Ield U
COCTaBJIATH IUIAHBI JIESTEIBHOCTH; CAMOCTOSITEJIBHO OCYILIECTBIATH U
KOPPEKTUPOBATh JIECSITEIbHOCTD;

® BJIaJICHUE HaBBbIKAMU TMOJY4YCHUS HEOOXOAMMON uH(OpMalK, yMeHUue
KpPUTHUYECKU €€ OIleHMBaTh U oO0pabaThiBaTh, YCIEIIHAs OpPUEHTALUS B
Pa3JIMYHBIX UICTOYHUKAX WH(pOpMaLINHY;

® yYMEHHUE HCIOIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

® YMECHUE aHAJIU3UPOBATh, OLIEHUBATh, MPOBEPATH HA JIOCTOBEPHOCTH

e 110000IIaTh HAYUYHYIO UH(OPMAIINIO;

® BJIAJICHUE HaBbIKAMHU TIO3HABATEIbHON pediiekcuun ¢ Tpe3eHTaIluu
PE3yIbTAaTOBCOOCTBEHHBIX HCCIICIOBAHUM.

Ilpeomemmnvie pe3ynrvmamesl. TIOCIE 3aBEpUICHUS OOY4YEHUs M0 Tporpamme
oOyyaroruecs: OyyT 3HATh:

— COCTaB, CBOICTBa, 00JIaCTH NMPUMEHEHHs HanboJiee pacpOCTPaHEHHBIX BELIECTB U
MaTepUaJoB M YMETh MPUMEHATh WX [0 Ha3HAYCHHIO, COOMofas TpaBuia
0e301acHOro o0paIieHus ¢ HUMH;

— POJIb XUMUYECKUX IIEMEHTOB M UX COSMHEHHI B KU3HEACATSILHOCTH OpraHN3Ma,;
— Ba)KHEHIIINe XUMHUECKHE TIPEBPAICHHSI, JISKAIE B OCHOBE METa0O0IU3MA;

— HEKOTOpble HEOpraHWYeCKHe M OpPraHMYeCKHe BEIIeCTBa, NPUMEHSEMBIC B
MEIHIINHE.

[Tocne 3aBepiieHns 00ydeHus Mo nporpaMme ooydaromuecs OyayT yMeTb:

— COCTaBJIATb CXEMbl OCHOBHBIX KPYTrOBOPOTOB OHMOT€HHBIX 3JEMEHTOB B IMPHUPOJIE,
OOOCHOBBIBAaTh  POJb  KaXJOrO0 B  COXPAaHEHHUH MPUPOJHOTO  pPaBHOBECHS,
aHATM3UPOBATh MPUYUHBI U TIOCIIEACTBUS €r0 HAPYIICHUS;

— TPOBOJUTH XUMHUUYECKHN HKCIIEPUMEHT MO0 OOHAPY>KEHUIO KaTUOHOB M aHMOHOB B
pacTBopax;

—coOmofaTh TpaBwiIa 0O€30MaCHOCTH TpU  OOpallleHud C  JIEKApCTBEHHBIMU
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XUMUU;

—COCTABJIATH OTYET O MPOCIIAHHOM YKCIIEPUMEHTE;

—MPUMEHSTH BEIIECTBA 110 HA3HAYEHUIO;



—peuiaTtsb 3aga4un paSHHQHOﬁ CTCIICHU CJIOXHOCTH: KaK THITIOBBIC, TaK 1 KOMIIJICKCHBIC,
—pa3BuUBATb CO6CTBCHHYIO HWHUIUATUBY W I1103HABATCIIbHYIO AKTUBHOCTb IIpH
PCUICHUHU PA3JIMIHBIX BOIIPOCOB U HpO6JICM B XUMHHU.

PA3JEJ 2. OPTAHU3AIIMOHHO - IIEJAT'OI'MYECKHUE YCJOBUA
PEAJIM3ALIMU ITPOT'PAMMBI

KAJIEHJIAPHBIN YYEBHBIA I'PA®UK

No
w/n OcHOBHBIE XapaKTEPUCTUKH 00Pa30BaTEIBHOTO MpoIiecca
1. | KonnuecTBO y4eOHBIX HEAENb 34
2. | B IEPBOM MOJIYTOJAUH 16
3. | BO BTOPOM MOJIYTOJUU 18
Havano ydeOHoro roja (ruranupyemasi jgaTa Haudama
4, Y Aa (miaiHpyemas 1 06.09.2021
3aHITHI)
OxkoHuanue yuyeOHOro roga (IIaHUpyeMas JaTa
5. YIRS Aa (wiauHpy A4T8 1 28.05.2022
OKOHYAHMUSI 3aHSTUH)
5 KonndecTBo yueOHBIX 4aCOB Ha OJJHOTO y4YaIIerocs B 4
" | Hexemnro
7 KonndecTBo yueOHBIX YaCOB HA OJHOTO y4aIerocs B 144
"o
8. | ®opma opranuzanuu 00pa30BaTEIBHOTO MPOIIecca OYHO
YCJIIOBUSA PEAJIN3ALIUU TPOT'PAMMBI
Mamepuanvho-mexnuueckoe obecneuenue nPoOPamMmol
OpraHu3aiuoHHbIE  YCIJIOBHS, MO3BOJISIIONIME  pEaM30BaTh  COJIEpIKAHUE

JOTIOJTHUTENIBHOW ~ 00pa30BaTeNbHOM  MporpaMMbl  «YIUBUTEIbHAS  XUMHS»
IPEenoiIaraloT HaIMYue: - TOMEIICHUSI, YKOMITJIEKTOBAHHOTO CTaHAPTHBIM Y4€OHBIM
o0opynoBaHuEM B MEOENbIO (TOCKA, MAPThI, CTYJbS, MIKA(BI, dIEKTpooOecIeueHue,
BBITSKHOM 1TKa(, paKOBHHA C XOJIOJHOW BOJOMPOBOJHOW BOJOM). - HEOOXOIUMBIX
JUIS  OKCIIEPUMEHTOB  OOOpYAOBaHWS W  PEAKTUBOB. -  MYJIbTUMEIUUHOIO
o0opynoBaHusi (KOMIbIOTEp, HOYTOYK, MPOEKTOp, (IIBIIKAPTHI, IKpaH, CpEeACTBa
TEIEKOMMYHHUKAIIMK  (JIOKaJbHbIE  IIKOJIbHBICE CETH, BBIXOJA B  HHTEPHET).
Hunaktuyeckoe oOecnedeHue MpeanoiaraeT HaJIUYue TEKCTOB Pa3sHOYPOBHEBBIX
3a1aHUM, TEMATUYECKUX TECTOB MO KaXIOMYy pas3lelly TEMbl, MHCTPYKLUH I
BBINIOJIHEHUS TMPAKTHYECKUX padoT, TaOnMIbl XUMUYECKUx dnementoB J[.W.
MenneneeBa, TaOIUIBI PACTBOPUMOCTHA OCHOBAHUH, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE O0ecneyeHre MPOrpaMMbl

MeTtoauka 00yueHus Mo MporpaMme «Y TUBUTENbHAS XUMUSD» COCTOUT U3 COUETAHUS
JEKIIMOHHOTO M3JI0)KEHUSI TEOPETHYECKOTO MaTepuana ¢ HarIHBIM ITOKa30M
WJUTIOCTPUPYIOLIEr0 Marepuaja M NIPUEMOB PEIICHHMS IPAKTUYECKHUX 3a7]ad.
OOyuaromuecs 3aKkpervIsSiOT TOJYy4YEHHbIE 3HAHUA IYTEM CaMOCTOSTEIBHOTO



BBIIIOJIHCHUSA IPAKTHYCCKHUX pa60T. I[J'I?I pasBUTHA TBOPYCCKOI'0 XHUMHUUYCCKOTO
MBIIIJICHUS. Y1 HaBBIKOB aHAJIMTUYECKOM ACATCIIbHOCTHU IICAaror mpoBoaAuT CEMHUHAPHLI,
3aHATHA 110 IIPC3CHTAIMHU TBOPYCCKUX W IMPAKTHYCCKUX pa60T, MO3I'OBBIC HITYPMBI,
HHTCIUICKTYAJIbHBIC UT'PLI.

Hupopmayuonnoe odecneuenue

CIPaBOYHMKHM, Yy4eOHbIE IIJJaKaThl, JOIOJIHUTENbHAS JUTEpaTypa MO XHUMHH,
pa3gaToyHbIi  Marepuan,  HOA0OpKAa  KOMIIBIOTEPHBIX  NpPE3eHTauuid U
BUJIEOMATEPHUAIIOB

Kaopoeoe obecneuenue
1.Yuumens o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3akoHuYMiIa KpacHOSPCKUN roCynapCTBEHHBIM NENArOTMYECKUN YHHBEPCUTET IIO
CIIEHUAIBHOCTH YUYUTENh OUOJOTUM U XMUMUH, MPUCBOCHA KBAUTU(PUKAIUS YUUTEIb
XUMUU U OUOJIOTUH
2. Cmaoic 33200a. Kamezopus evicuias
3. Ileoazoz /10

®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)OprI MNPOBCACHUA aTTeCTaAllMU: OIIPOC, TCCTUPOBAHUC, AHKCTHUPOBAHMUC,
KOHTPOJIBHOC 3aJaHUC, IICAAIOTHYCCKOC Ha6HIOI[eHI/Ie.

Jli OTCeXKMBaHUS PE3yNbTaTUBHOCTH 00pa30BaTeNIbHOTO Mpolecca Mo mporpamme
«YIUBUTENIbHAS XUMUSD»  HCHOJB3YIOTCA  CIECAYIOIIME BUIAbl  KOHTPOJS: -
MpEeABAapUTENbHBIA KOHTPOJIb (MPOBEPKA 3HAHMM y4yalMXCsli Ha HA4YaJlbHOM JTarle
OCBOEHHMSI MTPOTrpaMMbl) — BXOJJHOE TECTUPOBAHME; - TEKYIIUHA KOHTPOJb (B T€UEHHUE
BCETO CpOKa pealu3alid MPOTPaMMbl); - WUTOTOBBIA KOHTPOJIb (3aKJIFOUUTEIbHAS
MpOBEpKa 3HaHUW, YMEHU, HABBIKOB MO UTOTaM peanu3auuu [IporpaMmer).

@DopMBbI aTTECTAIMH: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- y4acTH€ B TBOPUECKUX KOHKYpCax U MPEAMETHON OJIMMIIUAJE IO XUMUHU;
- IPE3CHTALIMS U 3alIUTa MPOEKTA.

Texymmii koHTpOdL: @DopMamMu KOHTPOJS YCBOCHHS Y4eOHOTO MaTepHalia
MPOTPaMMBbl  SIBIITFOTCSI OTYETHI IO MPAKTHYECKUM padboTaMm, TBOpYECKHUE PaOOTHI,
BBICTYIIJICHUS HA CEMHHApax, CO3/IaHne MPE3EHTAIUH 10 TeMe U T. 1. O0ydarommecs
BBITIOJIHSIIOT 33/IaHU B HMHAUBUAYAIBHOM TEMIIE, COTPYJIHMYasi C IIE€Iarorom.
BrinosHeHne MPOEKTOB CO3AAET CUTYALIMIO, MO3BOJISIONIYIO PEATU30BATh TBOPUYECKHE
CUJIbl, 00€CIEeYUTh BbIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO
CTWJISL JIeSITeNIbHOCTU. BiitoueHne oO0ydalluxcs B PEaTbHYI0 TBOPYECKYIO
JeSTEIbHOCTh, MPUBJIECKAIOUIYI0 HOBU3HOW M HEOOBIYHOCTBIO SIBIIETCS CTUMYJIOM



pa3BUTHs MO3HABATEIbHOrO HMHTepeca. ONHOBPEMEHHO pa3BUBAIOTCS CIIOCOOHOCTH
BBISIBJISITH MPOOJEMbl M pa3peliaTh BO3HUKaWIIKE NpoTuBopeuus. [lo oxoHUaHuU
KQ)KJI0M TE€MBI IIPOBOJMTCS UTOTOBOE 3aHATUE B BUAEC TEMATUYECKOI'O TECTUPOBAHUS.
Hrorosas arrecranus npeaycMaTpUBacT BbIIIOJHEHUE UHANBUYAIBbHOIO IIPOEKTA.

Cucrema OTCJIEKUBAHUS W OIEHHWBAHHUSA Pe3yJbTATOB O00y4eHHMs JeTeil

AAHHOU MporpaMmme.

[Iponiecc oOyueHwus mperycMaTpUBaeT CIASAYIOIINE BUAbI KOHTPOJIS:

Bpemsi npoBeeHus

\ Iesab mpoBeaeHust

| ®@opmbI KOHTpOISE

BX01HO# KOHTPOJIb

B nauane yue6Horo rosna

Onpenenenue YPOBHS
pa3BUTHUSA JETEH, 1794
TBOPYECKUX CIIOCOOHOCTEN

Tect

Tekymmui KOHTPOJIb

B TCUYCHUEC BCETO
y4eOHOro roja

CTEIEeHU
oOyyJarommumMucs
y4eOHOTO Marepuana.
Onpenenenue  TOTOBHOCTH
JIETEN K BOCOPUSATHIO HOBOTO
Marepuara. [ToBbIlIEHKE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU  JIETEU
B OOy4EeHHH. [Ton6op
HauoOoJee 3¢ HEeKTUBHBIX
METOI0B U CPEACTB
oOyJeHus.

Onpenenenue
YCBOCHHUS

IIpaKTUYECKas
coOeceloBaHNE;
BUKTOPWHA, 3a4eT
3aJa4aM

pabora;

I10

HNTOroBblii KOHTPOJIb

B koHue yuebHOro ronaa
110 OKOHYaHUHU 00y4YEeHUs
10 MpOrpaMme

Onpenenenue  U3MEHEHUS
YPOBHSI Pa3BUTHS JIETCH, UX
TBOPYECKUX CIIOCOOHOCTEH.
Onpenenenue pe3ysbTaTOB
oOyuenusi. OpuEeHTUPOBAHKE
y4Jaluuxcs Ha JajibHenuee
(B TOM qucie
CaMOCTOSITEIIbHOE)
oOyueHue. [Tomyuenue
CBecHUN IS
COBEPIICHCTBOBAHUS
00111e00pa30BaTeIHbHOM
nmporpamMmbl W METOJOB
oOy4eHus.

3anura IIPOEKTHO-
HCCIIEI0BATEIbCKOU
paboThI

METOIUYECKHUE MATEPHUAJIBI

Oco0eHHOCThIO OpraHu3ali 00pa30BaTENILHOTO

o0yueHue.

Imponecca sABJEICTCSA OYHOC




OcHoBHBIMU ~(opMamMu pabOThl Ha 3aHATHH SBISIOTCA KOJIJICKTUBHBIC
00CYXIIeHHsI, NTUCKYCCHM, SKCKYpCHH, IpPAaKTHUYECKHE  padOThl, HUCCIEI0BAaHHUE,
HaOJ0IeHNEe, paboTa ¢ Hay4yHOU JTUTEpaTypoil.

OCHOBHBIE METO/Ibl OPTaHU3ALMH YU€OHO-BOCIIUTATEIBHOTO MpoLiecca:
CrnoBecHblil MeTOA - pacckas, Oecena, 00CyKIEHUE;

MeTtoa HariasAHOCTH - HarJsAHbIE TOcOOUs, (OTO- U BUIEOMATEPUAIIbI.
[IpakTHyeckuii MeTo1 — HaOMIOICHNE, MPAKTUYECKUE PabOThI, SKCKYPCHUHH.
OOBACHUTENBHO-UILTIOCTPATUBHBIN - COOOIIEHNE TOTOBOK HH(GOPMAIIUH.
YacTUYHO-TTOUCKOBBIN METO/] - BHIIIOJHEHHUE NTPAKTUYECKUX PaOOT.

B mporuecce 00yueHus: mpeaycMaTpUBAIOTCS TEOPETUUYECKUE M MPAKTUUECKHUE
3aHaTuA. TeopeTnueckas 4acTb OOBIYHO 3aHUMAET He Oosee 45 MUHYT OT 3aHATUS U
4acTO UJET NapAJIIEbHO C BBIIOJHEHUEM ITPAKTUYECKOTO 3a/1aHHUS.

CmpyKkmypa 3auamuil coCmoum u3 HeCKOJIbKUX 3manoe:

1. Opranuzanus Havasia 3aHATHS (aKTyaau3alus 3HaHUM )

2. IlocTaHoBKa 11e1M U 33724 3aHATUS (MOTUBAITHS)

3. TeopeTuyeckas 4acTh (03HaKOMJICHUE C HOBBIM MaTE€pUAIOM)
4. IlpakTrueckas 4acTh (IEPBUYHOE 3aKPEIJICHUE HABBIKOB)

5. IlpoBepka nepBUYHOTO YCBOCHUS 3HAHUN

6. Pednexcus

7. PexoMeHmanuu Jyisi CaMOCTOSTEIbHOM paOOTHI.

Ha 3anaTusx npuMeHst0TCs AUAAKTHUYECKUE MATEPHAIIbL:

® JUAAKTUYECKHUE MOCOOUsS (KapTOYKH, Pa3JaTOUYHbI MaTepuaj, BOMPOCHI
JIJIsl yCTHOTO U TIMChbMEHHOTO OIpOoca, MPAKTUYECKUE 3a/IaHus);

® BHJICO3ANKCH, BUJIEO YPOKU;

® IpE3CHTAIIHU.
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