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IHosicuuTeanLHAS 3aIUCKA

[Iporpamma BHEYpOUHOH AEATEIBHOCTH «XUMHUS BOKPYT HACc» UMEET
€CTECTBEHHOHAYUYHYIOHAIPABICHHOCTb.

[IporpamMma «Xumusi BOKpYT Hac» pazpaboTaHa Ha OCHOBE CIEAYIOIINX HOPMATUBHO-IIPABOBBIX
JIOKYMEHTOB:

®denepanpublii 3akoH «O06 obpazoBanuu B Poccuiickoit deaepanum» ot 29.12.2012 No273-D3.

Konnenuus pa3BuTHs AOMOIHUTENEHOTO 00pa30BaHus AeTel (YTBEp)KACHA paclopsiKeHHEM
[IpaButensctBa PO ot 04.09.2014 Nel726-p).

Can-IIuH K ycTpoHCTBY, COJIEpKAHUIO U OPTaHU3ALMH JESITEIbHOCTH 00pa30BaTEeIbHbIX
OpraHu3aIMii JOMOTHUTEIBHOTO 00pa30BaHus AeTel (YTBEPKIACHO MOCTaHOBICHHEM [ TaBHOTO
rocy/1apcTBEHHOro caHuTapHoro Bpaua PO ot 04.07.2014 No41).

[TocranoBienue ['nmaBHOrO rocynapctBeHHOro canutapaoro Bpaua P® ot 28.09.2020 Ne 28
«O06 yrBepxkaenun Canurapubix npasui CII 2.4.3648-20 «CaHuTapHO-3MHUIEMUOIOTHYECKUE
TpeOOBaHUSI K OpPraHU3alMsIM BOCIHUTAHUS W OOydYEHHsI, OT/AbIXa W O3J0POBJICHUS JETeH U
MOJIOICHKI

HOprI[OK OpraHu3ali U OCYHICCTBJICHUA O6pa30BaTeJ'IBHOI71 JACATCIIbPHOCTH 110 AOIIOJIHUTCIIBHBIM

o0mieo0pa3oBaTeIbHBIM ITpOrpaMMam (YTBEpIKIeH puKa3oM MuHHCTEpCcTBa 00pa3oBaHUs U
Hayku PO ot 29.08.2013 Ne1008).

Meroauueckre peKOMEHIAIMH 110 TIPOSKTUPOBAHUIO JIOTTOIHUTEIBHBIX 00IIepa3BUBAIOLINX
nporpamm (BKJIIO4Yasi pasHOypoBHeBbIe iporpaMmebl) (IIpunokenue k nucemy Jlenapramenra
rOCyJJapCTBEHHOM MOJIMTHKY B cpepe BOCIUTAHUS JeTel U Mosioiexku MuHHCTEepCTBa
obpa3zoBanus U Hayku PO ot 18.11.2015 Ne09-3242.

JlaHHas mporpaMma OpUEeHTHPOBaHA Ha pa3BUTHE O3HABATEIbHON aKTUBHOCTH,
CaMOCTOSITENIbHOCTH, JTF0003HATENIbHOCTH, Ha JIOTIOJIHEHHE U YTIITyOJIeHHe IKOJIBbHON
IIPOrpaMMbl 110 XUMHUH, (OPMHUPOBAHUIOMHTEPECA K HAYYHO-UCCIIE10BaTEIbCKON
JEATEIbHOCTH.

HoBu3Ha 10n0/JTHUTEIBbHOI 00111€00pa30BaTEIbHOM NPOrPaAMMBI 3aKJIFOYAETCS B TOM, UTO KpOME
OTpeeNICHHBIX 3HAHUN 1 YMEHHH ydaluecs MPOBOIAT OOJBIIYIO M HAPABICHHYIO PadoTy 1O
HAKOIUUIEHUIO UPACLIMPEHUIO 3HAaHUN O IPUMEHEHUN XUMHUUYECKUX BEILIECTB B IOBCEAHEBHOU
XKHU3HU. B mporpamme KpoMe TpaauIlMOHHBIX METOJIOB ¥ (JOPM OpraHu3aluy 3aHATHH,
WCIIONB3YIOTCS HHPOPMAIIMOHHO-KOMMYHUKaTUBHBIeTeXHOIOTHU. [Ipumenenue UKT u
obopynoBanus «ToUkH pocTay MO3BOJISET 3HAUUTEIHHO PACIIUPUTH BO3MOKHOCTH TIPETbSIBICHHS
yaeOHON nH(POPMAITH, TIO3BOJISIET YCUITUTH MOTHBAITUIO 00YYaIOITHUXCSI.
AKTYyaJbHOCTb NPOrpaMMbl. XHUMHS - 3TO HayKa O BEIIECTBAX, UX CBOMCTBAaX U MPEBPAILICHUSIX.
Posb XMMHMB )KU3HU Y€TI0BEKA OTPOMHA. XMUMUYECKasi TPOMBIIIIEHHOCTh B HACTOSAIIEE BPEMS
pa3BHUBaeTCs ropaszio
OwIcTpee, ueM ro0as apyras, U B HaHOOJIbIIIeH CTENEHN OMPEeIEseT HAayYHO - TEXHUUECKHUI
nporpecc. CoBpeMEHHOMY YelIOBEKY MPOCTO HEOOXOAMMO 3HAThH U MPABUIHHO UCTIOIB30BATh
JOCTHKEHHSI COBPEMEHHOWXHUMHH U TE€X BEIIECTB, KOTOPBIE HCTIOIB3YIOTCS B OBITY.

3HaHUs, TOTy4yaeMbIe B IIKOJIE TI0 XUMUHU, BO3MOXKHO U HEOOXOJMMO TPaMOTHO IPUMEHSTH U B
MOBCeTHEBHOM *Ku3HH. [[03HaBass OCHOBOTMOJIATAIONIME 3aKOHBI XUMUH, 00 YJAFOIITHECS 3HAKOMSITCS
C COCTaBOM M CBOMCTBaMU Pa3IMYHBIX XUMHUYECKHUX BEIIECTB, KAK €CTECTBEHHBIM 00pazoM



IIPUCYTCTBYIOIME B YEJIOBEUECKOM OpraHU3ME, TaK U IIPU HE3aBUCUMOM BHEIIHEM BO3JICHCTBUU.
[IIKOJIBHUKY y3HAIOT, KAK UMEHHO 3TH BELIECTBA BIUSIOT HA MPOIECCHI KU3HEAEITEIBHOCTH
OpraHM3Ma M Ha camy )KH3Hb 4EJIOBEKA - YTO [10JIE3HOU B KAKUX KOJIMUYECTBAX, @ UTO MOXKET
OKa3bIBaTh OTPULATEIBHOE BIIUSIHUE.

JlanHast nmporpaMma 3HaKOMHUT OOYYaIOIIMXCs ¢ KOMIIEKCHBIMU MTPOOJIeMaMu U 3ajauaMu,
TpeOYIOIMMHUCHHTE3a 3HAHUM 110 PSATY MPeAMETOB ((u3HKa, OUOJIOTHS, SKOJIOTHs, Teorpadus,
HUCTOPHS).

DKOJIOTMYECKUIM aCIEeKT: aHAJIM3 U3MEHEHUI B OKPYKAIOIIEH Cpejie U OpraHu3aius CBOEro
BIIUSIHUSL HACUTYAIUI0, GOpMUPOBaHKE OEPEKHOTO OTHOLICHHUS K IPUPOJIE.

Ou3nUecKuil aCeKT: u3ydeHue (PU3MIECKIX CBOMCTB BEUIECTB, (PU3HMUECKUE METOIbl aHATH3a

BEILECTBA.

HcTopuueckuil acrieKkT: HCTOPUYECKUE CBEIEHUS O BIMSHUU XUMUHU HA JKU3Hb

yesioBeka. bruonornueckuii acCeKT: 3y4yeHue XUMHUYECKOro COCTaBa 00BEKTOB

JKUBOU IIPUPOJBL.

HNndopmaruka — nouck unpopmanuu B aTepuere, cozganue u opopmieHme
Mpe3eHTaIHii, pad0Ta BTEKCTOBBIX M TAOJMUYHBIX PelaKTOpax.

Copepxanue [IporpaMmbl 3HaKOMUT O0y4aIOIIUXCS C XapaKTEPUCTUKON BEIIECTB,
OKpY’KaloIIKX HAC B OBITY: BO/IA, TIOBapEHHAs COJIb, C BEIIECTBAMH, 3 KOTOPBIX CJeNaHbl ITOCY/a,
CIHMYKH, KapaHaally, Oymara,cCTpOUTEIbHbIE MaTepUalbl, aBTOMOOMIIbHAS TEXHUKA, JI€KapCTBA.
Takue tembl kak: «Bonay, «[loBapenHascoinby, «Cnuukny, «bymara» naroT BO3MOKHOCTh
aKTyallu3alliy YKOJIOTUYECKUX 3HAHUN 00yUYaIOIUXCS.

[lpakTudyeckue 3aHATUS CHOCOOCTBYIOT (DOPMHUPOBAHHMIO CICHUAIBHBIX YMEHHHA H
HABBIKOB pa0OThI CBEIIECTBAMU U 000PYIOBAaHHEM.

[IpoektHpie paboOTHI, TeMaTHKa KOTOPbIX IpuBoAuTcs B I[Iporpamme, mo3BOJAT
copMHpOBATH Y O0YYarOIIUXCS YMEHHE CAMOCTOSITENIFHO MPHOOPETaTh M MPUMEHSTH
3HAHHUS, a TAK)KE PA3BUBAIOT UXTBOPUYECKUE CIIOCOOHOCTH.

AxtyanbHOCTh [Iporpammer 00yciioBieHa T€M, 4TO B Y4€OHOM ILJIAHE 110 IPEaMETY «XUMHUS»
OTBEJICHO BCEro 2 yaca B HeleNto B 8 U 9 Kimaccax, 4To 1aeT BO3MOKHOCTh CPOPMHPOBATH Y
o0yyaroImuxcs ToJIbKO 0a30Bble 3HaHUSA 1O MpeaMeTy. B Toxxe Bpems Bo3pact 15-17 ner siBnsercs
BaYKHBIM I POPECCHOHATIBHOTO caMOoOoIIpeieeH s o0yJatomuxcs. Bo3moxxHo, 4yTo
MIPOCHYBIIMKCS MHTEPEC K XUMUU MOXKET BIUATH Ha BbIOOp Oynyieit npodeccun.

[IporpaMMa HamnpapiieHa Ha JUYHOCTHO-OpPUEHTHUPOBaHHOE 00ydeHue. Poib earora cOCTOUT B
TOM, 4TOOBICO3/IaTh KaX/10My 00yJaroleMycsi BCe YCIOBHs, AJs1 HauOoJiee MOJTHOT0 PACKPBITHS U
peanuzanuu ero cnocodHocteil. Co3aTh Takue CUTYallMH C UCIIOJIb30BAHUEM PAa3IMYHbBIX METOJI0B
00y4eHHUs, IPU KOTOPBIX KaXJIbli 00yJaroIuiics npuiiaraeT coOCTBEHHbIE TBOPUYECKHE YCUIIHS U
MHTEJJIEKTyaJIbHbIE CTIOCOOHOCTHU IIPU PEIICHNH OCTABICHHBIX 3a/1a4.

[Tporpamma «XuMHst BOKPYT Hac» CO3/1aHa C 1eJIbl0 (POPMHUPOBAHUS UHTEpECA K XUMUH,
pacipenus kpyrosopa odydatoniuxcsi. OHa opueHTHpoBaHa Ha oOyuatomuxcs 15-17 ner, To
€CTh TaKOI'0 BO3pacTa, KornapedsraM CTaHOBUTCS MHTEPECEH MUP, KOTOPBIA UX OKPYXAeT U To,
YTO OHU HE MOT'YT OOBSICHUTD, a CIIELUANIbHBIX 3HaHUM elle He xBaTaeT. O0yyaronecs ¢
POXKIEHUS OKPY>KEHBI Pa3IMUHbIMH BELLIECTBAMU U
JIOJDKHBI YMETh 00pamaThesi ¢ HUMH. OCHOBHBIM yCJIOBUEM 3aUMCIICHUS IeTel Ui 00yueHus
SBJISIETCS] MX3aMHTEPECOBAHHOCTH U JOOPOBOJIBHOE JKETaHUE 3aHUMAaThCS
€CTECTBEHHOHAYYHO! JESATENBHOCTHIO.

Ileoazozuueckan yenecooopaznocms npozpammol

[Tegarorndeckas 1eJ1ecO00Pa3HOCTh MTPOTPAMMBI 3aKTFOYACTCS B TOM, YTO B ITPOIIECCE
o0y4deHUsl CO3AATCIYCIOBHS K POPMUPOBAHUIO y 00YUAIOIIMXCS [IEIOCTHON KapTHHBI MUPA,
BOCIIMTAHHUIO J'IIO)ICfI TBOpquKI/IX 158 KOHCTPYKTI/IBHO MBICJIAIIUX, T'OTOBBIX K pemeHH}o
HECTaHIapPTHBIX KU3HEHHBIX 3a71a4. Ha 3aHsaTusaX no nporpamme GoOpMHUPYIOTCS YMEHUs
0e30macHOTo OOpaIeHHs C BEIIECTBAMH, UCIIOJIb3yeMbIMU B TIOBCETHEBHOM KU3HH,
3aKJIaJIBIBAIOTCS] HOPMBI 3J0POBOTO 00pa3a KU3HU. 3HAKOMCTBO O0YYAIOIINXCS C XUMHUYECKIMHU
BEILIECTBAMM, U3 KOTOPBIX COCTOUT OKPYKAKOLIUN MUD, MIO3BOJISIET PACKPBITh BaXKHEUIIINE



B3aMMOCBSI3U UEJIOBEKA U PA3IMYHBIX BEIIECTB B Cpejie ero 0OuTaHus. JTO MO3BOJISET peOCHKY
IpUOOpECTU 3HAHUS U YMEHMSI, KOTOPbIE OH B JaJIbHEHIIIEM MOXKET MCII0JIb30BaTh KaK B IIpoLecce
00y4eHHS B PA3HBIX AUCHUIUIMHAX, TaK U B IIOBCEIHEBHON )KU3HHU ISl PEIICHUS] KOHKPETHBIX
3a1ad.
[Tporpamma obecrieunBaeT pa3BUTHE YMEHUN B HAYYHO - IPAKTUYECKON M UCCIIEI0BATEIbCKON
nesaTebHOCTH. COo31aeT yCIIOBHUS IS ITOJIHOLICHHOTO Pa3BUTHUS TBOPYECKUX
CIIOCOOHOCTEH KaXXJ0r000yJaroLIerocsl, yKpeIieHue HHTepeca K 3aHsITUSIM [0 XUMHH.
[Tporpamma «XuMUsI BOKPYT Hac» CBA3aHA C BO3PACTHBIMU OCOOEHHOCTSIMH 00yUaroIIuXCsl
JAHHOTO BO3pacTa: TI0003HATEIbHOCTD, HA0I0AaTEIbHOCTE; HHTEPEC K XUMHUECKUM IPOLECcCaM;
XKeJlaHUeM paboTaTh c1a00opaTOpPHBIM 000pyI0BaHHEM; OBICTPOE OBJIAICHUE YMEHUSIMH U
HaBbIKAMM.
Kypc HOCUT pa3BHUBAIOILYIO, IE€ATEIBHOCTHYIO U IIPAKTUYECKYIO HAIIPABICHHOCTD.

OT1im4uTe1bHON 0CO0CHHOCTBIO JTaHHOW ITPOrPaMMBI 3aKIK04YAETCA B TOM, YTO IIpOorpamma
CYLIECTBEHHOIOMOIHIET 00BEM IIKOJIBHON IporpaMMel 1o xumuu. Kpome teoperuueckoro
Kypca IpelycMaTpuBaeTCs

3HAYUTEJIBHOE KOJIMYECTBO IPAKTUUECKUX paboOT, IJIaBHAs LIE€Jb KOTOPBIX — pa3BUTHE
IIPAKTUYECKUX YMEHHUM U HaBBIKOB CAMOCTOATEIbHOM, DKCIIEPUMEHTAIbHON U
UCCIIEI0BATEIbCKON AEATENbHOCTH yyamuxcs. PeOsta HaydaTcst CTaBUTh IPOCTEHIIINE ONBITHI,
paloTaTh C peakTUBaMH, IJIAHUPOBATh CAMOCTOSITEIbHYIO PA0OTy HaABBIOPAaHHOM TEMOI,
o(opMIIATH IPaKTUYECKHE PAOOTHI.

OOy4eHue 1o 1aHHOM MporpaMMe OCYIIECTBIsAETCS B opMe MPaKTHUECKUX paboT, IKCKYpCUil, a
TaKKe MpeycMaTpUBACTCsl MHIAUBUIyalIbHAsi paboTa ¢ OJapeHHBIMU JETHMHU U MTOATOTOBKA
o0y4aromuxcsi K HAy4YHbIMKOH(EPEHIIUSAM U TPEIMETHBIM OJTUMITHAIAM.

Aodpecam npozpammol

IIporpamma paccurTana Ha Ie€Te€l CPEAHETO IIKOJIBHOIO BO3pacTa. JlaHHBIN BO3PACT SABIIACTCS
MEePUOJOMOTPOYECTBA, BaXKHEHIINE cielIM(PHUECKUe YEPThl KOTOPOTO MPOSIBISIFOTCS] B CTPEMIIEHUH K
OOIIEHUIO CO CBEPCTHUKAMH, MOSBICHUH B MIOBECHUH NPU3HAKOB, CBUIETENILCTBYIOLINX O XKeJTaHUU
YTBEPIUTH CBOKO CAMOCTOATEIBHOCTD, HE3aBUCUMOCTb.

CrpemiieHre noJIpOCTKOB OBJIAZIETh PA3IUYHBIMU YMEHUSIMU CIIOCOOCTBYET
Pa3BUTHIO YyBCTBACOOCTBEHHON YMENOCTHU, KOMIETEHTHOCTH U MOJIHOIIEHHOCTH.

OTOT NepHOJI XapaKTEepU3yeTCsl CTAHOBIEHHUEM U30UpATEIbHOCTH, LIEI€HAIIPaBI€HHOCTH
BOCHPHUSATHS, YCTOWYMBOTO ITPOU3BOJILHOTO BHUMAHHUS U JIOTUYECKOM nmaMaTu. B 310 Bpems
aKTUBHO (opMUpYyeTCs
abCTpaKTHOE, TEOPETUUECKOE MBILIUIEHUE, YCUINBAIOTCSA MHIANBUAYaIbHbIE PAa3INyNsl, CBSI3aHHbIE
C Pa3BUTHEMCAMOCTOATEIBHOTO MBIIITIEHHS. VIIET cTaHOBJIEHNE HOBOT'O YPOBHS CaMOCO3HAHUS,
KOTOPBIH BBIPaXKaeTCsl B CTPEMJICHUH MOHATH ce0s1, CBOM BO3MOYKHOCTH, CBOE CXOJICTBO C IPYTUMHU
JETHbMH U CBOK HETIOBTOPUMOCTb.

[Tporpamma «XuMHst BOKPYT Hac» CO3/aHa C 1eNIbl0 POPMUPOBAHUS HHTEpEca K XUMUH,
pacupenus kpyrosopa odydatonuxcsi. OHa opueHTHpoBaHa Ha oOyuatomuxcs 15-17 ner, To
€CTh TaKOI'0 BO3pacTa, KornapedsaraM CTaHOBUTCS MHTEPECEH MUP, KOTOPBIA UX OKPYXKAeT U TO,
YTO OHU HE MOTYT OOBSICHUTD, a CIICIIMATILHBIX 3HAHUH e1le He XxBaTaeT. OOydJaroniuecs ¢
POXIACHUA OKPYKCHBI pa3JIMYHBIMHU BCIICCTBAMU U
JIOJKHBI yMETh 00paaThCsi ¢ HUIMU



Bospact nereit, yaactByromux B nporpamme 15-17 ser.

Habop yganuxcst B rpyIiy OCYyIIECTBIISIETCS HA OCHOBE CBOOOJHOTO BHIOOpA NETHMHU M UX
ponuTeNnsiMU (3aKOHHBIMHM TIPEACTaBUTENSAIMHU), Oe3 0oTOOpa M IpenbsABICHUS TPEeOOBAHUH K
HAIMYHIO CTICIHATILHBIX 3HAHUH ypeOeHKa.

Cpok peanuzayuu npozpammol u 00bEM yueOHbIX 4aACO8:
[Iporpamma paccuntana Ha 1 rog oOyuyenus: 35 yacos, 1 pa3 B Heaenmto o 1 gacy.

Dopmul 0Oyuenusn:
OOydeHwne 1o MporpaMMe OCYIIECTBIISICTCS. B OYHOM (hopMe, HO TaKkKe MPUMEHSIOTCS U

AUCTAHIMOHHBbIC TCXHOJIOI'NHU 06yLIeHI/ISI.

I[I/ICTaHIII/IOHHOC oﬁyqe}me MIPUMCEHACTCA C LECJIbIO HHAUBHUAYAJIBHOI'O O6yLI€HI/IH
ydqalmuxcs, MpOIyCTUBIINX 3aHATHS 110 6OH63HI/I, WX APYIUM IIpUYNHAM, a TAKKC B
YCIOBUAX Ol"paHI/I‘II/ITeJ'ILHBIXMepOHpI/IHTI/Iﬁ.

I[I/ICTaHI_II/IOHHOC O6yquI/Ie OCYHICCTBIIACTCA C IPUMCHCHHUEM CEPBUCOB CCTHU I/IHTCpHeTZ

® DJIEKTPOHHAS MOYTa;
e cepsucel GOOgle: TOKyMEHTBI, PE3eHTALUH, TAOIHUIIBI, HOPMBI, CAUTHI;
® JIpyrue MoucKoBble, THYOPMAIIMOHHBIC U HHTEPAKTUBHBIE CEPBUCHI.

B mpouiecce 00yueHus ucnoiab3yercs Takue (GopMbl 3aHATUI Kak: KOMOMHHUPOBAHHOE,
MIPAKTUIECKOE,0eCe/1a, OMBITHI, SKCIICPUMEHTBI, IKCKYPCHH.
B nannoit nporpamMme oTaaeTcs IpearnoYTeHrue TakuM (popmam, MeToiaM 00ydeHus1, KOTOphIE:

o CTUMYJIUPYIOT O0YYArOIIUXCs K TOCTOSTHHOMY TIOTIONTHEHHUIO 3HAaHUM (becepl,
BUKTOPHUHBIL,0IUMITUABI U T.11.);

J CIOCOOCTBYIOT Pa3BUTHIO TBOPUYECKOTO MBIIIJICHUS, METO/1bI, 00€CTIeYNBaIOIIIE
(dbopMHpOBaHNE UHTEIEKTYaIbHbIX YMEHUI: aHAIN3, CHHTE3, CPaBHEHHE, YCTAHOBIICHUE
MIPUYMHHO-CJIEICTBEHHBIXCBSI3€H, a TaK)Ke TPaJUIIMOHHbIE METO/1bl — Oece1a, HAOII0ACHHUS], OTIBIT,
HKCIEPUMEHT, IPAKTUUECKUe paboThl;

J o0ecneunBaloT pa3BUTHE UCCIIE0BATENLCKUX HABBIKOB, YMEHUI; OCHOB

MIPOEKTHOT'O MBILUICHUA00Yy4aromuxcs (MpOeKTHbIE paboThI, MPOOIEMHBIN MOAX0 K U3yUYEHHIO
OTJENBbHBIX ABJICHUN).

Ha 3aHsATHAX NPUMEHSIOTCS 3A0POBbecOeperapmue TeXHOJIOTHH

J yepeI0BaHKUe Pa3IMUHBIX METOJI0B OOyUEHUs: CJIOBECHBIN, HATJISAAHbIH,
ayJMOBU3YyaJIbHBIN, MHIMBUTyaIbHAs, TPYIIIIOBas paboTa u Jp.;

o OpraHu3aiys nepepbIBOB uepe3 Kax/ple 45 MUHYT ¢ IPOBETPUBaHHEM KaOWUHETa;
o npoBesieHue (PU3KYIbTMUHYTOK.

HEJIb U 3AJIAYU ITPOI'PAMMBI
Leas nporpammbl: @opMHUpOBaHUE Y 00YHAIOLIMXCS TIIYOOKOTO U YCTOWYMBOIO HHTEpECca K MUPY

BCIIIECCTB UXUMHUYCCKUX HpeBpaH.[eHHfI, HpI/IO6peTeHI/Ie HeO6XO)II/IMBIX IMPAKTUYCCKUX,
HCCTIEI0OBATEIbCKUX YMEHHUIM U HABBIKOB JIJIS TTPOBEACHHUS JTaA00OPATOPHBIX paboT, 0€30MMacHOTro
oOparlieHus ¢ BEMECTBAaMH B IIOBCEAHEBHON

KU3HU.

3agaun:
ObpaszosamenvHule:



o YIIIyOJIATh M pacIIuPATh 3HAHKS 00YJarOIINXCsI TI0O HEOPTaHUYECKOW U OPTaHUYeCKOU
XUMUH;

o chOopMHUPOBATH YMEHHSI HAOIIOAATh U OOBSICHATH XUMUYCCKUE SIBICHUS,
MIPOMCXOAIINE B IPUPOJIEC,OBITY;

o pa3BUBATh YMEHUS pad0TaTh ¢ XUMUYCCKUMHU IMPUOOPAMH, C BEIIECTBAMH, BBHITTOIHATH
HECJIO’)KHBIEXUMHUYECKHUE OMBITHI, COOJTIOIATh MTpaBujla TEXHUKU 0€30TIaCHOCTH;

o pa3BUBATH IMO3HABATEIIPHBIC HHTEPECHI U MHTEIUICKTYAIbHBIC CITOCOOHOCTH B MIPOIIECCE
MIPOBEICHUSXMMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSATEILHOCTh IPHOOPETEHUS 3HAHUH B
COOTBETCTBUH C BO3HUKAIOUTUMH KU3HECHHBIMH ITOTPEOHOCTSIMU,

o paciupsaTh HHTEPEC K XUMHUH, CIIOCOOCTBOBATH BBIOOPY YHAITUMUCS TyTEH
JAIbHEUIIIETONIPOAOKCHHS XUMHYECKOTO WM €CTECTBEHHO-HAYYHOTO 00pa30BaHusl.
Pazeusarowue:

o (hopMHUPOBATH CIICIIMAIBHBIC YMEHUS U HABBIKH PA0OTHI C XUMHYECKUMHU

BEILIECTBAMH MMaTepHAIaMH B OBITY U UCITOJIH30BaTh IOJIYYCHHBIC 3HAHUS Ha

MPaKTHUKE;

o pa3BHUBATh TBOPUYECKUE CIOCOOHOCTH M YMECHHSI O0YJAFOIIUXCSI CAMOCTOSITEITLHO
prOOpeTaTh HIIPUMEHSTh 3HAHUS Ha MPAKTUKE;

L4 Pa3BHUBATb MO3HAaBaTECIbHBIN HHTEPECC K OKPYKAOIICMY MUDPY;

o pa3BUBaTh aHATUTUYECKUHN CKJIa/la yMa, yMEeHHUEe HaO01aTh, CPAaBHUBATH,

JIeNIaTh BBIBOJIBI,0000111aTh MOTy4YEeHHBIC 3HAHHUS.

Bocnumamenvuuie:

o BOCIIUTHIBATH JKOJIOTMYECKYIO TPAMOTHOCTh M XUMHUYECKYIO KYJIBTYPY IPH 0OpaIlieH!u ¢
BEILIECTBAMU;

L4 CII0COOCTBOBATH OpHCHTAlIN 06yqaromnxc;1 Ha BLI60p XHUMHKO- OMOJIOTMYECKOTO HpO(bI/IHSI.



1. Ilnanupyemble pe3yabTaThbl

Jqunocmublepe3lebmam bl’

. cOpMUPOBAHHOCTH MOTHBALIUU K  OOyYeHHIO u
IeJICHANIPaBICHHONIO3HABATEILHOU JACATEIILHOCTH;

o TOTOBHOCTB M CITOCOOHOCTB K CaMO0Opa30BaHUIO;

. CIIOCOOHOCTh K CaMOCTOSITEIILHOM, MCCIIEA0BATEIbCKOM,
UH(POPMAIIMOHHO-T03HABATEIbHOM, aHATUTHYECKOH eITEIbHOCTH;

. c(OpMHPOBAHHOCTH HaBBIKOB COTPY/ZHUYECTBA co

CBCpPCTHUKAMUU B3POCIILIMU.

Memanpeomemmnule pe3yiomamel:

e c(hOPMHUPOBAHHOCTH MPEACTABICHUI O B3aMMOCBS3U M B3aUMOJICHCTBUU
€CTECTBEHHBIXHAYK;
o c(hOPMUPOBAHHOCTh YMEHUHN CAMOCTOSITETILHO OMPEICIIATh ENH U

COCTABIISATH IUIAHBIJCITEIBHOCTH; CAMOCTOSTEIILHO OCYILECTBIISATh K KOPPEKTUPOBATH
JeSITeIILHOCTD;

. BJIaJICHHE HABBIKAMU TIOJIYYCHUSI HEOOXOIUMMON HH(DOpMAIHK, yMEHHE
KPUTHYECKH €COIICHUBATh M 00padaThIBaTh, YCIICIITHASI OPUCHTAINS B PA3JIMYHBIX HCTOYHUKAX
nHpopManuu;

. YMEHHUE UCIIOIb30BaTh CpeACcTBa HHOOPMAITMOHHBIX U

KOMMYHHUKAIIHOHHBIXTEXHOJIOTUH;

o YMEHHE  aHaJU3UpOBAThH, OIICHHUBATb, IPOBEPSTH Ha
JOCTOBEPHOCTH

o 10000AaTh HAYIHYIO HHPOPMAITHUIO;

. BJIQJICHUE HABBIKAMU TI03HABATEILHOU PEIICKCUH U MTPE3CHTAIINH

pGSy'J'IBTaTOBCO6CTBCHHbIX I/ICCHG,I[OBaHI/Iﬁ.

Ilpeomemnmnoie pe3ynibmamel: OCIE 3aBEpIICHUS 00YUEHHUS IO IPOrpaMMe 00ydaronuecs
OyayT3HaTh:

— COCTaB, CBOMCTBA, 00J1aCTH MPUMEHEHHS HanboJiee pacrpoCTpaHECHHBIX BEIIECTB M MaTEPHUAIIOB
MyMETh IPUMEHATh UX M0 Ha3HAYSHMIO, COOIII01as MpaBmiia 0€30MacHOro o0OpalieHns ¢ HUMHU;

— POJIb XUMUYECKHUX IEMEHTOB U UX COCIMHEHUN B JKU3HEEATEILHOCTH OPraHU3Ma;
— Ba)KHeHIIMe XUMHUYECKHE PEBPAIlICHNUs, JIeXkKAIlUe B OCHOBE METa0O0IU3MA;
— HEKOTOpble HEOPraHWYEeCKMe M OpraHMYecKHe BEIIeCTBa, IPHUMEHSEMbIE B

Menuiune.[locie 3aBepieHus 00y4eHus o mporpaMmme odydaromuecs Oy1yT yMeTh:

— COCTaBJIAITb CXEMbl OCHOBHBIX KpPYrOBOPOTOB OHOT€HHBIX D3JIEMEHTOB B MpPHUPOJE,
00OCHOBBIBaThPOJIb KAXKJOTO B COXPAHEHUHU MTPUPOJIHOTO PABHOBECHS, aHATIM3UPOBATH TPUUNHBI
U TIOCJIEICTBUSIETO HAPYLICHMS;

— IPOBOAUTH XMMUUYECKUN IKCIIEPUMEHT 0 00OHAPYKEHHUIO KATHOHOB M aHHOHOB B PACTBOPAX;
—co0roaTh paBuiIa 0€30MaCHOCTH TIPU OOPAIICHHH C JIEKAPCTBEHHBIMH BEIIECTBAMHU
HCpEeACTBAMU OBITOBON XHUMUHU;

—COCTaBIIATh OTUYET O MPOICTAHHOM IKCIIEPUMEHTE;

—MPUMEHSATH BEIIECTBA IT0 HA3HAYCHHIO;—PelIaTh 3a1a9d Pa3IMIHON CTETICHH CIIOXKHOCTH: KaK
TUIIOBBIE, TAK M KOMILUIEKCHBIE;, —pa3BUBaTh COOCTBEHHYIO MHUIIMATUBY U TTO3HABATEILHYIO
AKTUBHOCTE ITPH PCIICHUN PA3JIMYHBIX BOIIPOCOB U np06neM B XMUMHUU.



2. Conep:xaHue MporpaMMbl

YuyeOHblii m1aH
Bgenenue (8 yacos)

Teopus (6 4): O6mwme npaBmiia paboThl B XUMUYECKOH 1abopaTtopuu. TexHuka 0€301MacHOCTH IPH
paboTeB xumuueckoi 1abopatopuu. OkazaHue MEPBOM MOMOIIM IPU HECYACTHBIX CIIydasiX.
[IpaBuiia paboThI C KUCIOTaMHU, LIEJI0YaMU, JIETYYUMHU BellecTBamMu. HarpeBarenbHble IpuOOpsI U
IpaBuiia pabOTHI C HUMHU.

XumMuueckasi mocyza o01ero HazHaueHust. MbITbe U CYIIKa XUMAYECKOU MOCY/Ibl. PONlb Xumuw B
KU3HH YeJIOBEeKa U Pa3BUTUH YesnoBedecTBa. O030p BaKHEHIINX KIACCOB COSAUHEHHIH,
HCIIOJIb3YEMBIX YEJIOBEKOM. XUMUS -TBOPEHUE PHUPOBI U PYK UeIOBEKa. XHUMHS BOKPYT Hac.
XHWMHYECKHUE BEUIECTBA B IOBCEJHEBHOW KMU3HU YEJIOBEKA.

[IpakTuka (249): 1. [Ipuemsl oOpalieHus ¢ HarpeBaTeIbHBIMU MPUOOpamMu (CIUPTOBKA, MIJIUTKA,

BO/SIHAsI0AaHS) M XUMUYECKON MTOCYA0M 00LIEro Ha3HA4YEHUS.

2.CocraBieHue Ta6J'II/II_I, OTpaxaromux Knaccn(bm(aumo BCIICCTB, U3I'OTOBJICHUC
OTHUKCTOK HCOPIraHNYCCKUX BCIICCTB, COCTABJICHUC CIIMCKA PCAaKTHBOB,
HCCOBMCCTUMBIX IJIA XPaHCHUA.

Tema 1. Boaa (8 uacos)

Teopus (4 4): Bona B macmtabe ruranetsl. Kpyroopot Bozsl. [IpupoaHas Boja u €€ pa3HOBUIHOCTH.
XapakTepHuCTHKa BOJ, [10 COCTaBy U CBOMCTBaM. MUHepalIbHbIE BOJbI, NX MECTOPOKIACHMS,

COCTaB, LieIeOHbIe CBOMCTBA, MPUMEHEHHE. 3aackl MPecHOM Bobl Ha miaHere. [IpecHas Boga

U €€ 3aI1achl.

DKojorudeckue npodieMsl YyucTor Bojbl. Boja B opranusme yenoseka. Bosia B Mmenuinne u
bapmakosoruu. AHOMaIMM (PU3NYECKUX CBOMCTB. PacTBopsitomias criocOOHOCTh BOJIBI.
[Tpo6nemMbITUTHEBOM BOJIBI.

ITpocmotp dpparmenta punbsma BBC «TaitHa xnBoit BOABI».

[Mpaktuka (4 4): 1. AHanu3 BOAbI U3 MPUPOIHBIX HCTOYHUKOB.

2. PacTBopsroiiiee neficTBue Bobl. [[pUuroroBieHne pacTBOpOB.
3. Ounctka Boapl. OmpeneeHre )KECTKOCTH BOJIBI U €€ YCTpaHEHHE.
5. MHoTrO 7111 BOZIBI B OBOIIAX B (PpyKTax?

Tema 2. UncThble BelecTBa H CMECH B JKH3HH 4ejioBeKa (6 yacoB)

Teopus (2 4):

Yucrsle BemecTBa uctuinupoBannas Boja, Kucnopos. Cepedpo, Bogopon, Ceunen u ap.
Ucrtunnbie pactBopbl. CMecu Mopckas Boga. ['panut. Ctans. PacTBop xinopuaa HaTpus J1is
unbekuil. Yyryn. Bo3ayx.bazansT. Crekino. OMynbcus «maciio B Boge». Pa3HoBUIHOCTH cMece,
00J1acTH UX UCIIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HU YeoBeka. [ OMOTreHHbIe U reTeporeHHbIe
cmecu. Cmecu B (hapmakonioruu. [Ipumeps! )KuaKuX, TBEPAbIX U Ta3000pa3HbIX CMECEH.
OnHopoaHbIe U HEOAHOPOIHBIE cMecH B OBbITY. CBOliCTBa cMecelt. Paznenenue cmecei.



Brinenenue BenecTB U3 HEOAHOPOAHON cMecH, 00pa30BaHHOW paCTBOPUMBIMHH
HepaCTBOpI/IMBIMI/I B BOJAC BCUICCTBAMU. OTCTaI/IBaHI/IeZ BI:II[QJICHI/IC BCIICCTB U3 HCO,Z[HOpO,Z[HOﬁ
cMmecH, 00pa30BaHHOW HEPACTBOPUMBIMU B BOJIE€ BEILIECTBAMHU C PA3JIMYHON MIIOTHOCTHIO. B
JEeTUTETbHON BOpOHKE. JucTuiuianus, BelnapuBanue, HeHTpudyruposanue, xpomarorpadus,
KpUCTAJUTM3aLMs U BO3TOHKA.

HepeFOHKa WJIIn JUCTUIJIIAOUA - CH0006 pasneneHI/m, OCHOBaHHbe/'I Ha paSJII/I‘-II/II/I B
TeMIIepaTypax KUIEHUSIPYT B Ipyre KOMIOHEHTOB. [Ipuem pasienenust OTHOPOAHBIX cMecei
MyTEM UCHapEeHHUs JIETYUHX KUIKOCTEN ¢ OClIeyIoNIeil KonaeHcauen ux napos. [Ipumep:
MoJTy4eHUe TUCTHITMPOBAHHOM BOJIbI. Perienne 3a1a4 Ha Hax0XKJIeHHEe MacCOBOM U 00beMHOMU
JIOJI KOMIIOHEHTa CMECH.

[pakTuka (4 9): 1. U3roToBneHue npocTelmmx (pUabTpoB U3 MOJAPYIHBIX CPEICTB.

PaznenenneHeogHOPOTHBIX CMECEH.
2. OuncTKa MEIHOTO KyIIopoca OT HEPACTBOPUMBIX M PACTBOPHMBIX IIPUMECCH.
Tema 3. IloBapenHasi coJib U caxap (SuacoB)

Teopus (3 4): Posnb moBapeHHOW coiIuM B OOMEHE BEIIECTB YEJIOBEKAa M KUBOTHBIX. CoJieBOM

OanaHc B opraHm3Me 4dejoBeka. [IprMeHeHHe XJIopHuaa HATpUS B XO3SHMCTBEHHON NESATEIHHOCTH
yenoBeka. Korma conb

— sa. 3noynorpebiieHue conbio. Vcrmonb3oBaHWE XJIOpHIA HATPUS B XUMHYCCKOM
MIPOMBIIICHHOCTH. Vicnonb30BaHue Xjopuaa HaTpuUs B muile, MeauiuHe. [Ipon3BoacTBo
noBapeHHoil conu. Caxap u ero cBoictBa. llosesHble W BpeaHbIE YEPThl caxapa.
HeoOpruHOE MpuMeHEeHHE caxapa.

[IpakTuka (249): 1. CBoiicTBa pacTBOPOB MOBAPEHHOM COJU
2. Toput nu caxap?
Tema 4. Xumus muumm (20 yacos)

Teopus (39): U3 yero cocrout numia. XMMUYECKUI COCTaB MPOAYKTOB ITUTAHUS.

OCHOBHbIE KOMIIOHEHTHI MUIIH: KUPBI, OETIKU, YIIIEBOAbI, BATAMHUHBI, COJIH. XUMUS
IIPOIYKTOB PACTUTEIBHOIO M)KMBOTHOTO IMPOUCX 0K ACHUS. DU3NO0IIOrUs UILEBapECHMUSL.
[IpoayKTsI OBICTPOTO NPUTOTOBJICHUS U

0COOEHHOCTH MX Mpou3BoACTBa. [Iporeccel, Mpoucxoasime npyu Bapke, TYIIEHUH U XKapeHun
nuimy. Kakcaenars ey He TOJIbKO BKYCHOM, HO U noJie3HON? J[00aBKM B POYKTHI MUTAHUSL.
XUMHYECKUE PEAKLIIUUBHYTPU HAC. XUMUYECKHE MIPOLIECCHI, IPOUCXOAAIINE IIPU XPAHEHUU U
nepepadoTKe CebCKOXO03SHCTBEHHOTO ChIphsi. KOHCEpBaHTHI U aHTHOKUCIIUTENH, UX POJIb.
CriocoObl XMMMUYECKOT'O aHaJTN3a COCTAaBa BEIIECTB B MPOAyKTax nutanus. ConepkaHue
BUTAMMHOB U MUHEPAJIBHBIX BEIIECTB B MUIIEBBIX MPOJYKTAX.

IIpakrtuxka (174):

1.Onpenencuue kauectBa Mena. [IpoBepka Mena Ha HalnM4YMeE KpaxMana, Mena, caxaposbl.
2. Onpenenenue ButaMuHoB A, C, E B pacTuteabHOM Maciie.

3. OnpeneneHne HUTPATOB B IPOTYKTAX.



4. AHan3 NpOXJIaAUTEIbHBIX HAITUTKOB.

5. OnpeneneHune coAEpKaHus )KUPOB B CEMEHAX PACTEHU.
6. KauecTBeHHbIE peaklMy Ha IPUCYTCTBUE YTJIEBOJIOB.

7. XMMHUYECKHUE ONBITHI C )KEBATEIBbHON PE3UHKOM.

8.Omnpenenenue coyiepkaHusi MOBAPEHHOM COJIM B IPOYKTaX MUTAHUS (Maciio, ChIPbI, COJICHBIE
TBOPOXHBIE U3ICIIHS).

Tema 5. Cimuku (8 yacoB)

[pakTuka (69): [Tupodopsl. Uctopus uzodperenus cnuuek. Crmuku lancens u Yokepa. Cimuku
Copma. Cimuxu Mpunu. HIBenckue cimuku Jlynacrpema. Kpacusrii u 6enbiit pocdop. OxkucinurensHo
- BOCCTAHOBUTEIIbHBIE MTPOLIECCHI, IPOTEKAOIIUE PH 3aKUTAHUK CIMYKU. OCHOBHBIE BUJIbI
COBpEMEHHBIXCITNYEK. JlepeBsiHHbIE (M3TOTOBJIEHHBIE U3 MATKUX IOPO/] IEPEBA - OCUHBI, JIUIIBI,
TOTOJIS,, AMEPUKAHCKONHOEIJI0i COCHBI U T. I1.), KAPTOHHBIE 1 BOCKOBBIE (MTapa(HOBHIE -
M3TOTOBIICHHBIE U3 XJIOMYATOOYMaKHOTOKIYTa, TPOIMUTaHHOTO apaduHoMm). [To MeTomy 3auraHus -
TEPOYHBIE (3KUTAIOUINECS IPU TPEHUH O

CHEIHAIbHYIO TIOBEPXHOCTH - TEPKY) U OeCTEpOUHbIE (3RKUTAIOIINECS IPU TPEHUU O JTH00YI0

noBepxHocTh).CrinuedHoe rnpousBoicTBo B Poccun. CTpoeHue, cocTaB M U3rOTOBJIEHUE CIIMYEK.
CriennanbHble CIIUYKU.

[IITopmoBBIE (OXOTHUYBM) - TOPSIIHUE HA BETPY, B CHIPOCTH U MOA JOKIAEM. TepMHUUuecKue -
pa3BUBarOIINE [IPU TOPEHUH O0JIee BHICOKYIO TEMIIEPATYPY U JAIOLIUE NIPU CTOPAHUU TOJIOBKHU
OosblIee KonnyecTBO Teruia. CUrHaIbHbIE - AAOLIe IPU TOPEHUH LIBETHOE IIaMsl.
dotorpaduueckre - Jarolue MTHOBEHHYIO SIPKYIO BCIIBILIKY, HCIIOIb3YEMYIO IIPH
¢dororpadupoBanuu. CurapHsle - CHUYKH YBETMUYEHHOTO pa3Mepa Ui 601eenpooKUTEIbHOTO
TOPEHUs IPU PaCKypUBaHUM cUrapbl. TpyOouHble- CIIMYKU YBEIUYEHHOTO pa3mepa st Ooee
MIPOJOJKUTEILHOTO TOPEHUS IPU PACKypUBAaHUU KypUTEJIbHON TpyOku. KaMuHHBIE - OueHb
JUIMHHBIECTIMUKH, YTOOBI 32KUTaTh KAMUHBI. ['a30BbIe - MEHbILIEH JJMHBI, Y€M KAMUHHBIE, YTOOBI
3a)KUraTh ra3oBble ropesiki. /lekopaTtuBHble (101apOYHbIe, KOJUIEKIIMOHHBIE) - OTPaHUYCHHbIE
BBIIIYCKH KOPOOKOB (MHOTI'/1a

HabopaMu, yJI0’)KEHHBIMH B JIEKOPATUBHYIO KOPOOKY).

IIpaktuka (29): 1.M3ydyeHnue cBOMCTB pa3InYHBIXBUJOB CIIMUEK (OBITOBBIX, OXOTHUYBHUX,

TEPMHUYECKUX, CHTHAIbHBIX, KAMUHHBIX, (OTOTpaPUIECKHX ).
Tema 6. Bymara (6 yacoB)

Teopus (24): OT neprameHTa U MISJIKOBBIX KHUAT 10 Hammx aHel. [{emtonos3a. Ces3ytomue:
KaOJIMH,KapOOHAT KaJbIUsl, MUTMEHTHI. XJIoM4aToOyMakHble TKaHu. Buibl Oymaru u ux
MPaKTUYECKOe HCIoNIb30BaHue. TexHomorusa npousBoacTsa 6ymaru. CTpykTypa Oymaru 1noj
MHUKPOCKOIIOM BO

¢dnyopecueHTHOM cBeueHHH. [lomydabpukaTsl 1715 MPOU3BOACTBA OymMaru: IpeBecHast Macca Miu
LEJUTI0JI03a; 1IeJITF0JI03a OJTHOJIETHUX PACTeHU (COJIOMBI, TPOCTHUIIBI, KOHOILIH, pUca U IPYTHX);
MOJTYLIEJUTION03a; MaKyJIaTypa; TpSIUYHas MojiymMacca; /Ui ClielualbHbIX BUJIOB Oymaru: acoecr,
HIepCTh UAPYTUE TEKCTHIIbHBIE BoJOKHA. [Ipon3BoicTBO OymMaru: mpuroToBieHre OyMaKHOM
Macchl (pa3MoJ U cMelleHe KOMIIOHEHTOB, IPOKJIeiiKa, HallOJIHEHNE U OKpacka OyMaxHOU
Macchl); BbIpaboTKa OyMaxxHOH Macchl Ha OymaroenaTenbHON MamuHe (pa30aBieHue BOAOH U



OYHCTKA MacChl OT 3arpsi3HEHUH, OTJIMB, IPECCOBAHUE U CYIIIKA, a TAKXKE MEPBUYHAS OTIEIIKA);
OKOHYAaTelIbHas OT/eNKa (KaJJaHAUPOBAaHUE, PE3KA); COPTUPOBKA U YIIAKOBKA.

[paktuka (4 4): 1. 3yueHue cBOMCTB pa3IuYHbIX BUIOB OyMard.

2. [Tonydenue Gymary.
Tema 7. Xumusi u cTpouTeIbCTBO (12 YyacoB)

Teopus (4 4): Ctpoutenbubie pacTBopbl. M3Bects. Mei. Ilecok. beron. Liement. McTopus
crexia. Kuprinuu. ®apdop u dasue. JlpeBecrHa — yHUKAJIbHBIA CTPOUTEIBHBIN MaTepHall.
Jlakokpacounsie Matepuaibl. CBOMCTBA 0 (]BI, MACISHBIX KPACOK, IMaJIeH, paCTBOPUTEIICH.
[TonsTre 06 sKoMOrMYEcKH YUCTHIX MaTepranax. Kepamuueckas nena. 3unaput. KampImur.
Conomurt. ['pyrobmoku. CHIIMKaThI METAJIJIOB M BSDKYIIME MaTepuaibl. Kopposus
CTPOUTEIBHBIX MaTepuanoB. [loauMepsl B CTpOUTENBCTBE. XUMUUECKUE CBOMCTBA
CTPOUTENBHBIX MAaTEPUATIOB XUMUYECKAsi CTOMKOCTbh — 3TO CBOMCTBO MOKAa3bIBAET,HACKOJIBKO
Marepual YCTOMYMB K BO3JIEUCTBHUIO APYTUX BEIIECTB: KUCIIOT, IIEIOYEH, COJICH U Ta30B.
Koppo3unonHast yCTOMYMBOCTh — CBOMCTBO Marepualia MpOTUBOCTOSTh BO3AEHUCTBUIM
OKpy>karolei cpepl.Yaiiie Bcero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOIYCKaTh BIIary.
PacTBOpUMOCTH — CBOMCTBO, MPU KOTOPOM MaTepHal HMEET CIOCOOHOCTh PACTBOPSTHCS B
Pa3IMYHBIX KHUAKOCTAX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh
COEJIMHATHCS C IPYTUMU MaTepuaiaMu U noBepXHOCTAMU. Kpucramimnzanus — xapakTepUCTHKaA,
MIPU KOTOPOI MaTepuas MOKET B COCTOSIHUH I1apa, pacTBOpa WiIKpaciiiaBa 00pa3oBbIBaTh
KpucTajuibl. Bunbl 3arpsi3nenuii (buieBbie, paualiiOHHbIE, OMOJIOTUYECKHE, ITYMOBEBIE),
3HAYEHHE KUBBIX OPraHU3MOB B JOMaxX M KBapTUPAX.

[TpakTuka (849): 1. OnpeneneHre OTHOCUTENBHOMN 3aNbIJICHHOCTH BO3/1yXa B TOMEIICHUH.
2. Perienue 3aa4 ¢ 9KOJOTUYECKUM COACPKAHUEM.
Tema 8. Xumusi u aBTOMOOHIb (4 yaca)

Teopus (24): Matepuainbl, KOTOPbIE HCTIOIB3YIOTCS JIJIsl U3TOTOBIICHUSI aBTOMOOMIIEH. 3anpaBoyHbIe
KHUJKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIAX/IAIOIINeE KUKOCTH ), PE3UHBI - IIIMHBI U
PE3NHOTEXHUYECKHE

W3JIEJHS; TIACTMACChI; OTJEIOYHOACKOPATUBHBIE MaTepuaibl (OOMBKA, JTAKU M KPACKH,
AHTHUKOPPO3HOHHBICTIOKPBITUSA U T. I1.); KII€H, TEPMETHKHU. DIEKTPOJIUT — 3TO YTO-TO 3HAKOMOE.
bensnH, kepocuH u apyrue. XUMHUYECKHUE MPOLECCHI, TPOUCXOIALINE MPU IKCILTyaTALNU
aBTOMOOMIISI. DKOJIOTHS U aBTOMOOUIIb.

[paxTuka (29): 1. beH3uH 1 KepocuH Kak pacTBOpUTeNd. ONbITH 0 03HAKOMIIEHHUIO C PACTBOPSIOIIUM
neiicTBUEM He(TENPOyKTOB, KaK U MPeIbI Iy, TUI0X0 BUIHBI C JEMOHCTPAIIMOHHOTO CTOJIA,

MMOATOMY MXJIYYIII€ BCETO CTABUTh B Ka4ECTBE JJabopaTopHOil paboThl. a) B mpoOupku ¢ 6eH3MHOM,
KEpOCHHOM ¥ BOI0H HanmBaroT 1o 0,5 MJ1 pacTuTensHOr0 Maciia v B30alTeIBatoT. Maciio
pacTBOpsiETCS B YIIIEBOAOPOIaX.

OTMeuaroT JTy4IIyro pacTBOPUMOCTE B OeH3uHe. 0) B HeOombIe cTakaHYUKU WK

bapdopoBbIe YALTKHA CTEMU K€ KHUAKOCTIMU MOMEIIAIOT KYCOYKH TKAHU C MSATHAMU KHUPa U
MEePEeMEIITNBAIOT UX CTEKIISTHHOW Mmanoukoi 2-3 muH. [locne BrIChIXaHUsI TKaHU, TOMEIICHHBIE B
OeH3UH U KCPOCHH, OKA3bIBAIOTCA OYHMIICHHBIMUA OT KHpPaA.



2. N'openue BbICIIMX YTIIEBOIOPOAOB. a) CMaunBaIOT MOJIOCKH (PUIBTPOBATLHON OyMaru B
OeH3MHE, KepOCHHE, Ma3yTe U MOKUTAIOT MX. BelecTBa ropsT CBETSIUMCS TIIIaMEHEM.
Bricue yrieBogopoas! IpUropeHnd 00pa3yroT Konots. 0) Ha jxene3Hble MIacTHHKY WU
(bapdopoBbIe KPBIIIKA HATMBAIOT 110 HECKOJIBKY Karellb OSH3WHA, KEPOCHHA U CMa309HOTO
Maciia Wi Ma3yTa 1 nopkurarot. Habmronator To ke siBinenue. O0paliaioT BHUMaHue Ha
JIETKYIO BOCIUIAMEHSIEMOCTh OCH3WHA U Ha CPABHUTEIILHO TPYAHYIO CrOpaeMOCTh MasyTa. B) B
Kele3Hyro Wik GapdopoByro JIOKEUKY IMOMEIIAIOT HEOOIBIION KyCOUeK

napauHa U HarpeBaroT ero B IiiaMeHu ropenku. [lapadun mnaBurcs, a 3aremM ropur, o0pasyst KOIoTb.

3. Ounctka OeH3MHA M KepocuHa. BeH3UH U KePOCHH TOCIIE 3aBOCKOM MEPErOHKH
COACpIKAT HpI/IMeCI/IHa(I)TeHOBBIX KHCJIOT U APYTUuX BEHICCTB, OCIOKHAIOINX UX
npuMeHeHre. HeourieHHbIi KepOCHH, HAPUMED, IJI0XO0 MOJHUMACTCS 110 (PUTHITIO
JIaMIIbI, CJIa00 TOPUT U OBICTPO 00Opa3yer Harap.

Heounniennble NpoayKThl MOXKHO y3HaTh 110 TPSA3HOMY BUY U MaJIOM Ipo3padyHOCTH. OUUCTKY

MIPOU3BOIATOOBIYHO, 00pabaTbiBasi HEYTEHPOAYKTHI ClIepBa KOHIICHTPUPOBAHHOM KUCIIOTOH, a
3aTeM IIET0YbIO.

HanuBaroT B O0JbIIYIO IEIUTENBHYIO BOPOHKY 15—20 M1 HEOUHIIIEHHOTO KEPOCUHA U
npuOaBmstoT 2-3 MIKOHLIEHTPUPOBAHHON CEPHOM KUCIOTH. BOPOHKY 3aKpbIBalOT MPOOKOIl U
cMech BCTpsAXUBaroT okojio 10 MuH. IIpu 3TOM BOpOHKY Jiep:kat npoOKOil BHU3 U BpeMs OT
BPEMEHU OTKPBIBAIOT KPaH, YTOOBI BBIITYCTUTH BBEPX MApPHI JIETYy4nX BemecTB. [locie aToro
CMECH Jal0T PAcCIIOUTHCA, HA YTO Takke nmoTpedyercs MuHyT 10 uiu j1axke 6oJibie, 1 MEIJIEHHO
CIIyCKAIOT HUYKHUH CJIOM KUCIIOTo ryipoHa. OcTaBIIniics B BOPOHKE KEPOCHH MPOMBIBAIOT
MOI00HBIM )K€ CITOCOOOM BOJI0M B TeueHue 1—2 MuH. BoaHbIi Ci10# CIyCKaroT, a KEPOCHUH
npoMbIBatoT 5— 10-mporeHTHBIM pacTBOpoM mienouu. [locie cnuBaHus MEI0YHOTO CI0s
OTMBIBAIOT OT KEPOCHHA BOJIOM OCTATKH Ieaoun (mpoda dpenondranernHoM). Y OSKIAIOTCI B TOM,
YTO OYHUIICHHBIN KEPOCUH OKa3bIBaeTCsl O0sIee MPO3paYHbIM, JTyUIlle TOPUT U UMEET JIPYroi 3amax.
Ha nuctku

GuIbTPOBANBHON OyMaru NOMEeNAoT KAl UCXOJHOTO U OUYMIIEHHOT'O KEPOCHHA.

OunieHHBIH KEPOCUHUCTIAPSAETCS MOTHOCTIO, HEOUHILIEHHBIM OCTaBIISET Mocie ce0s MATHO
MIPUMECEH.

Tema 9. Xumusi crupaer, yncTuT U youpaer (10uacos)

Teopus (29): Mena. Cocrtas, cTpoeHue, nosnydenne. CHHTETHUYECKHE MOIOIIME CPEICTBA U
MTOBEPXHOCTHO - aKTHBHbIE BellecTBAa. OCHOBHbIE KOMIOHEHTh! CMC: MOBEpXHOCTHO-aKTHBHbIE
BeniectBa (IIAB); BcmiomoraTenbHbIe BElIECTBA: IIEOYHbIE COJIM - KapOOHAT U CUJIMKAT HATpHs,
HelTpasibHbIe COMM -Cynbdat u GocdaT HaTpus; KapOOKCUMETHIILIEIITI0N03a,
NOJUBUHUIIITUPPOIINIOH, XUMUUYECKHE OTOeNMBATENH (TIEPCOIIN); XUMHUECKUE 0TOeIMBaTEeNN
(mepexuch Bogopoaa); pusudeckue (ONTUYECKHE) OTOSNUBATENH - (DITyOPECHUPYIOLTHE
COeIMHEHUS; aJICOPOLMOHHBIE KpacuTenu (yJIbTpaMapyuH, HHIUTO, CHHTETUYECKHE OPTaHUYeCKue
MUTMEHTHI); 0M0/100aBKH - (hepMEHTHI (JIMNa3bl, IPOTEa3bl U Jp.); OTTYIIKH;aHTUCTATUKH.
CpenctBa OBITOBOM XMMHH - XUMHUECKHE CPEJICTBA MO YXO1y 32 COOCTBEHHOCTBIO: OJCKIOM,
noMeneHus My, apToMooussiMu. K cpeacram ObITOBOM XMMUU OTHOCST JI€3UHPHUIMPYIOIINE
CpelICTBa, pEnesuUIeHTHI U TIp. cpeacTBa. CpencTBa OBITOBOM XUMHH, TPUMEHSIEMBIE JIJIS
BBIBEJICHUSI MATEH.

Ipaktuka (84):1. Onpenenenne PH - cpeasl B MbUIAX U IMIAMITYHSX.

2. HpI/ITOTOBJIeHI/IC MblJIa U3 CBCYKHU U CTHp&J’IBHOfI COJHEI.



3. BeiBenenue nsreH ¢ Tkanu. Mpiia. CoctaB, CTpoeHHE, TOTy4YEHHE.
4. CpaBHEHHE CBOMCTB MblJIa CO CBOMCTBAMH CTUPAJIBHBIX IIOPOLLIKOB.

Tema 10. Xumus u KocMeTH4YecKue cpeacrna (6 yacos)

Teopus(24): Kocmernueckue moromiue cpenctsa. Kpemsl. [lenomoromiue cpeacraa.
OnonackuBarenu U KoHAUUUOHEpHI. ['enu. CocTaB u CBOMCTBA KAK COBPEMEHHBIX, TaK U CTAPUHHBIX
CPEICTB TMTHUEHBI; TPAMOTHBINBBIOOP CPEICTB FUTHUEHBI; MTOJIE3HbIE COBETHI M0 YXO1y 32 KOXKEH,
BOJIOCAMH U MOJIOCTHIO pTa. COCTaB U CBOMCTBA HEKOTOPHIX MPENapaTOB TMTMEHUYECKOM, JeueOHOoN
U J€KOPaTUBHON KOCMETUKH, FPAMOTHOE UX MCIOJIb30BaHNE. XMMUYECKHE MTPOLIECCHI, JIEKALIUE B
OCHOBE yX0/1a 32 BOJIOCAMM, UX 3aBUBKH, YKJIAJIK1, OKPACKH; IPABUJIbHBIN yXO0J1 3a BOJIOCaMH,
IpPaMOTHOE UCIOJIb30BAaHUE NIPENAPATOB JIJIsl OKPACKU U YKJIAJKU BOJIOC, ODUEHTHUPOBAHUE B UX
MHOT000pa3uu. Jle300paHThl U 030HOBBIN «IIUT)» TUIaHETHI. [lymmcThie BemecTBa B maproMepun,
KOCMETHKH, MOKOIIUX cpencTBax. DpupHbie Macia. CocraB. CiioxxHBIC d(QUPHIL.

CocraB, cTpo€HHUE, TOITYUECHHE.

[IpakTuka(4u): 1. Isyuenue coctaBa J€KOPAaTUBHON KOCMETUKH I10 3TUKETKAM.

2. Onpenenenue PH - cpeapl B MbUTaX U MAMITYHSIX.
3. M3BieueHue 3pupHBIX Macel U3 pacTuTeNbHOro Marepuaia. [lepeunas msta, enoBoe mMacio.

4. ITomyyeHne CI0XKHBIX 3(UPOB U3 OPraHUYECKUX COSANHEHUH. DTHIIMETaHaT (3arax poma).
N300yTumsTaHat((hpyKTOBBI 3amax).

Tema 11. Xumus — xo3siika njomamHei anteuku (12yacoB)

Teopus (54): JIekapcTBEHHBIE TpENapaThl, UX BUAbI U Ha3HaUeHUEe. Kaxxioe 1ekapcTBO — XUMUYECKUI
peakTuB. MHororpanssiii oa. [louemy ox HamoO aepkKaTh B INIOTHO 3aKYNOPEHHOM CKIITHKE.
«3eNeHKay UITUPACTBOP OPHITMAHTOBOTO 3€IeHOT0. HeoObIuHbIe CBOMCTBAa OOBIUHOI 3€ICHKH.
AKTUBHPOBAaHHBIN yTOJIb.

JlekapctBa oT mpoctyasl. Butamunasl CamojienbHbIe JIeKapcTBa. ACIUPUH WK alleTUIICAIIUIIMIIOBAs
KHCIIOTa Mero CBOMcTBa. UTo Mosie3Hee: aCnupUH WK yIIcapuH, HypodeH wim ubymnpoden?

[Tepekuch Bomopoaa u

ruaponepuT. CBoiicTBa nepekucu Boaopoaa. [lepmanranar kanus, MapraHIlOBOKHUCIIbIN Kaluil, OH ke

«MaprasioBka». HeoObruHble cBolicTBa MapraHiioBki. Kakyto onacHOCTb MOXKET MPEACTaBIATh
MapranioBka.HyxHa i1 B jomaniHeit anredke 6opHas kuciota. Ctapsle JekapcTBa, Kak ¢ HUMU
noctynuTh. Bonpocs! k cemunapam: 1. [lepmanranar xanus. Mcropust otkpeiTusi. @uzndeckue
cBoicTBa. OKHCIINTENBHBIE CBOWCTBA.

[TpaBuia xpaHeHus: nepmanaranara kanus. 2. [I[puMeHeHne pacTBopa nepMaHraHaTa Kainus B ObITY, B

MeauirHe. Mepsl epBoi MOMOILY TPU OTPABIEHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmanraHata kanus. 3.PacTBop OpriinanToBoro 3eneHoro. [lepokcua Bogopoia, HCTOpUst
otkpsiTus. [lepruapons. Puznveckue, XuMU4YecKkue cBoicTBa. [IpumeHenne B MeAUIIMHE:
KPOBOOCTAHABJIMBAIOIIIEE U Ie3MHPHUIIUPYIOIIEe CPEICTBO.

[paktuka (7 4): 1. [Tonyuenue iiogodopma.

2. JleficTBHE KUCIIOT HAa OPHIJUTMAHTOBBIN 3€JICHBIMH.



3. lllemouyHOE pacIierieHue TEBOMHUIICTHHA.

4. KauecTBeHHas peakiys Ha MIEPOKCHU BOJAOPOIa.

5. OHpeHGHeHHe BUTAMHWHOB B HpenapaTax ITOJIMBUTAMHWHOB.
Tema 12. Xumus B Mmeaunune (32 yaca)

Teopus (204): TlepBoie maru xumun B Meaunune. [loastre o papmMakoIoruu, UaTpOXUMHH,
XUMHUOTEPAINH.

[Taparensc — 0CHOBOMOJIOXKHHUK METUIIMHCKOM xumun. Kiasauii ["anen — papmaxoror.
I1. Dpnaux —0CHOBOMOIOKHUK XUMHOTepanun. [Ipodeccnn: XuMmuk, OMOXMUMUK,
dapmareBT, 1a00paHT.

JlexapctBennble BemiecTBa. Kiaccudukamum JeKapcTBEHHBIX BEIISCTB: (hapMakKoJIOTHYECKas,
xumuueckas. CeIpbe Ui MOMy4eHUs HEOPTraHUYECKUX, OPraHUYECKUX JICKAPCTBEHHBIX BEIIECTB.
@DopMBbI JIEKapCTBEHHBIX [TPEMapaTOB: TA0JIETKH, APaxKe, CBEUH, IMYJIbCUHU, CYCIICH3UH, HACTOUKH

u Jp.

[pakTuka(124): 1. O3rakoMiIeHHE ¢ POopMaMH JICKAPCTBEHHBIX IMPENapaToB.

2. 3HaKOMCTBO C O6p8.3].IaMI/I JICKAPCTBCHHLIX CPEACTB U OIIbITBI C HUMHU.
3. 3KCKprI/I$I B MCIITYHKT. Cawmgle IIPOCTBIC U3 JICKAPCTB

[Tepmanranat kanus. Mictopust otkpeitus. @usnyeckue cBorictBa. OKUCIUTETbHBIE CBOICTBA.
[IpumeneHnepacTBOPOB MepMaHTraHarta Kajaus B ObITy, B MenuuuHe. [IpaBuna xpanenus. Mepbl
MIePBOI MTOMOIITH MPU OTPABJICHUN KOHIIEHTPUPOBAHHBIM PACTBOPOM IepMaHTaHaTa Kajusl.

HepOKCI/I)I BOAOpPOda, HUCTOPUA OTKPBITHA. Heprm[ponb. cI)I/I?»I/IIIGCKI/IC., XUMHYECKHE CBOMCTBA.
HpI/IMeHeHI/IC BMCIUIUHE. KPOBOOCTAHABJIMBAIOIICC U ,He3I/IH(1)I/IHPIpy}OH_ICC CpCACTBO.

Won: ucropus oTKpeITHS, CTPOCHUE, PU3NUECKHE U XUMUUECKHE CBOMCTBA, MPUMEHEHHE.
Bopnast kucnota,00pHBII CIUPT, aHTUCENTHYECKAsE aKTUBHOCTh. DU3HOIOTHYECKHIA PacTBOp.

JIsarmmne. HamaTeipueii cnupt. ['ekcaruapar xmopuaa kansius. I'enraruapar
cynbdara [MHKa. AKTUBUPOBAHHBIN yTrOJb.
[IpaxTuka 1. [lpuroroBienue pacTBopa XJI0pH/ia Kalblys ¢ 3aJJaHHOW MacCOBOH J10JIEH.

2. «Kugkuit xameneon». Paznoxenue nepokcuaa Bogopoaa. H202 — oxkucnurens,
BOCCTaHOBUTENb. PacTBOpeHHe noa B BoAE, B criupte. Pacno3HaBaHue HOJIAIOB.
ObeciBeunBaHuE pacTBOPA MEPMAHTaHATAKAIHMS AKTUBUPOBAHHBIM YTIEM. S| TOBUTHIE BEIIECTBA
SAnp1. Knaccudukamust s10BUTHIX BEIIECTB. Y TaAPHBIN ra3: MpU3HAKU OTPABIICHUS.

Oxkazanue nepBoit nomoud. Ptyrs. TokcuuHOCTh mapoB pTyTU. CONU PTYTU: KOJIOMEIb, CyJIEMa,
npuMeHeHneB MenunuHe. Mpibsik. Ceunen. CoeanHeHnst XxpoMa. TOKCUMYHOCTh OPraHUYEeCKUX
pactBopuTeneil. [IpaBusna xpaHeHus s,10B B ObITY. Mepbl IepBoii MOMOILIH PU OTPABJICHUU.

Xumus 1 MeuIHa. buorennsie aeMeHTsl U ux coeaunenus OOt 0030p OMOTOTUYECKON POITH
3JIEMEHTOB-OpraHoreHoB Yriepos. Bogopoa. Kucnopon. Azor. Cepa. ®ochop. buonoruueckas poiab



HEKOTOPBIX HEMETAILIOB, He OTHOCSIIMXCS K opranorenam drop. Xitop. Bpom. Moa. Kpemuuii.
Cenen. buonornuecku BakHble HEOpraHUUECKUE coequHEHUs HeMeTauioB. Kucnopon. O3o0H. Bona.
Munepansabie Boabl. [IepokcunBonopona. @epMeHTaTUBHBIE CPEACTBA 3aAIUTHI OPraHU3MA.
CepoBopopoa. AMmuak. [{ukin MmoueBuHooOpa3zoBanus. MoHookcu a3ota. HUTpaTel, HUTPUTHI.
Yraekucnsiii ra3. MOHOOKCH yriaepoaa.

Bydepnbie cucremsr opranusma. ['mapokapbonarnas 0ydepnas cucrema. docharnas
Oydepnas cucrema.Mexanusm OydepHoro reicTBusl cucTeMbl. B3auMocBs3b KpyroBopoToB
OMOTeHHBIX JIEMEHTOB.

buoneoprannueckas xumus 1 MeauHa Heopranuueckyo OHOXMMHUIO MOKHO paccMaTpUBaTh
KaK MPUJIOKEHUE PUHITUIIOB KOOPIUHAIIMOHHON XUMUHU METAJUIOB K OMOJIOTUIECKIM
npobiaemaM. MeTaiisl BOpranu3Me 4ejaoBeka buomorudeckas posib «MeTayioB xxu3Hm» OO0muit
0030p ponu s-metayioB. Hatpuii. Kanuit. Marawii. Kaneiuit. JlanHbie MeTaIb!
paccMaTpuBaroTCs COrJIacHO IUIaHA:

1. Conepxanue B 3eMHOI Kope. BaskHeliiive npupoiHbIe COEIUHEHUS.

2. Cogepxanuie U (hOpMBI CYIIECTBOBAHUS B KHUBBIX OpraHu3Max. buonoruyeckas poib. 3.
[IpumeneHnemerasnia u ero COSIMHEHUN B MEAULIMHE.

4. TOKCUYHOCThH METaJlJIa U €r0 COCIMHECHHIA. )
OO6mmit 0630p ponu d-metamios. XKenezo. Mapranen. Kobanst. Mens. [{uHk.
Monu6aeH./lanHble METaUIBI pacCCMaTPUBAIOTCS COTTIACHO TUIaHA:
1 Coneprxanue B 3eMHOM KOpE.
2. Baxnel1mue npupoiHble COEANHEHUSL.
3. Conepxanvie 1 GOPMBI CYIIECTBOBAHUS B KUBBIX OpraHu3Max. buonornueckas posb.
4. [IpuMeHeHne MeTallla U €ro COeAMHEHU B MEIUIINHE.

dusnonornyeckas U NaToJOru4ecKas pojib HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. s-DJIeMeHTHI. d-
OnemenTsl. KoMIuiekcHbIe (KOOPIMHAIIMOHHBIE) COEAMHEHUS Pa3IMYHBIX 2JIEMEHTOB B OpraHu3Me.
DnemMeHTbl,0051€3HH, JIeKapcTBa. bronornuecku akTUBHBIE MOJIEKYJIBI.

Bona. AmMunokucnotel. AckopOuHOBas kucinotra. OpToMoJeKkyspHas MeauiuHa. buonormdecku
aKTUBHBIE oIUroMephl brosorudeckast pojib HEKOTOPHIX METAJIOB, HE OTHOCSIIUXCS K «MeTaliaM
xu3Hny. Anmromunanii. Cepedpo. bapwuii. Pryrs. CBuner.

HpaKTI/IKa. Temamuueckas BUKMOPpUHA «Xumus u Meduuuﬂa».
dusnyeckas XUMHI 1 MEIHUIINHA.

®u3noor — 370 PU3MKOXUMHUK, UMEIOLIUH J1eJ10 C SIBICHUSAMHU KUBOTO opranuzma. .M.
CeuenoB JXKuBbleopraHU3MbI MOTYT CYIIIECTBOBATH JIUIIIH OJIaroiaps UX 3aMevaTesbHON
CIIOCOOHOCTH KUHETHUECKH KOHTPOJIHPOBATH XUMUYECKUE PEAKIIUU U TEM CaMbIM IMOIaBIIATh
CTPEMJIEHUE K JOCTHUKEHUIO TEPMOJMHAMUYECKUX paBHOBecuii. 11.B. bepesnn Xumunueckas
TEpMOJMHAMUKA U )KUBbIE OPraHU3Mbl. T€PMOJMHAMUKA U OPTaHU3Mbl. XHUMHUYECKASI U
OMoXMMHYecKas KHHETUKA U KaTann3. DepMeHThl — OMOIOTHYECKUE KaTallu3aTophl. 3HAYCHHE



PacTBOPOB 7151 OMOJOTHH U MeTUITMHBI. KHcIoTHO-1Ie109H0e paBHOBECHE U Oy(depHbIe
CHCTEMBbI OpraHu3Ma. AMUHOKHCIIOTHBIE Oy(epHble cucTeMbl. benkoBbie OydepHbleCHCTEMBI.
V3MeHeHne KUCIOTHO-IIEIOYHOTO PABHOBECHS IIPU PA3ITUYHBIX 3a00JI€BaHUSIX.
MeanuuHCKHE MaTepUATIbI

Heoprannueckue MenuimHckue Marepuaiibl. Metaiiel. YTiaepoaHbsle MaTepuaibl. MexaHu3mMbl
B3aUMOJICHCTBUS MEIUIIMHCKUX MAaTEpUAIOB C OMOJIOTHYECKUMH CHCTeMaMu. B3anmoiericTBus:
Marepuail —KpoBb, MaTepraj — TKaHb, MaTEpHAIT — KJIETKA, MaTEPHaJl — OMOIIOTMMEPBHI.

I/ICKyCCTBeHHBIe OpTraHbI. AnnapaTH «UCKYCCTBCHHOC CCPALIC-JICTKOC), KUCKYCCTBCHHAA ITIOYKa».
I/ICK}’CCTBCHHOC cepane 4€JI0BC€Ka C aBTOHOMHBIM UCTOYHHUKOM ITUTAHUS.

Bonpocer k cemunapam: 1. Moa: uctopust OTKpeITHS, CTpOSHHE, (PU3UUECKUE U XUMHUUECKHUE CBOICTBA,
MIPUMEHEHHUE.

2. bopnast kucioTa, G0pHBIN COIUPT, AaHTUCENITUYECKAS
aKTUBHOCTH.3.Dusnonoruueckuit pactsop. Jlsmuc.
HamaTeipHb1il ciupr.

4. @ypanuinnuH. AKTUBUPOBAHHBIN yroib. ['opunuHuky, miacteipu. VX npuMmenenue,
CBOWCTBA, CIOCOOBIXPAHEHUS.

5. AcniupuH. IIpumenenue, papMakonoruueckoe 1eicTBUE Ha OpraHU3M.
6. AHTHOHOTHKY, KiIaccupukanus. ucoakTpuos.

7.ApomaTuyeckre Macia 1 uX JAelCTBUE Ha OpraHu3M. ApoMarepamnusi.
8. AcniupuH, pU3NYecKue CBOMCTBA, HCTOPHS MOTYYESHHUS.

9. AHTHOMOTHKY, UCTOPUS OTKPBITHSI.

10. Knaccugukanus siiOBUTHIX BEIIECTB.

11. Vrapuslii ra3: npusHaku orpaBieHus. Oka3aHue nepBoil MOMOLIH.

12.  Pryts. TokcuuHOCTh MapoB pryTH. CONM PTYTH: KAJIOMENb, CyJeMa, IpUMEHEHHE B
Meaunuae. Mpimbsik.CeuHen. CoeMHEeHUs XpoMma.

HpaKTI/IKa 1. HccnegoBanue JICKApCTBCHHBIX IPCIIapaToB.

3. Henoras urpa «Cmacure 607a6HOTOY. [{enoBas urpa ConpoBOXKaaeTcs MPOBEICHUEM
KaueCTBEHHOT'O aHAIM3apacTBOpa KOHKPETHOI'O BEIIECTBA XUMUUECKUMU MeToamHu. (Bemecrsa:
THOCYJIb(AT HATPUS, HOBOKAWH, JIAKTAT KaJbIus, D-Tit0Kk03a, METHBIN KyIopoc, OpoMu Kajus,
cynb(ar Maruus).

4. ViccnenoBanre TOKCUYHOCTH OBITOBBIX BemecTB. OCTOpOXKHO, MUIieBbie Jo0aBku! Mx
NENCTBHUE HAOPTaHU3M.

5. Pemenue 3ajau no o6uieil XUMUK ¢ MEAMKO-OMOJIOTHYECKOM HanpaBieHHOCThI0.KOHKypC
(KOJMUYECTBEHHBIN) YnCIIa pelIeHHbIX 3a1a4. CocTaBieHre COOPHUKOB 3a/1a4 YYaIIUXCs 110 TeEMe
(cpemenusimu). CocTaBlieHHE TBOPYECKUX PACUETHBIX 33]1a4 [0 Pa3IUYHbIM TEMaM.



Tema 13. BoinosiHeHue NpoeKToB (7 4acoB)

Teopus (24): ITonstue npoekra. Tunsl IPOEKTOB, OCHOBHBIE 3Tallbl BHIIIOJHEHUS IpoekTa. Kpurepuu

OLICHUBAHMS BBIIIOJIHCHUA W 3allIUTHI IIPOCKTOB. C03IIaHI/I€ MMPOCKTa OCYHICCTBIIACTCA 1O CJIICAYIOUIUM

stanam: —Onpenenenue nmpodiieMbl; — AKTyanu3aius TeM; — Beioop 00beKTa U3ydeHus; —

[TocranoBka nenu u 3anaq; — [logdbop marepuana; — Beibop MeronoB uccienoanws; — [IpoBenenue

SKCIIepUMEHTaIbHOU paboThl; — OdopmieHue padboTel; — 3alinUTa IPOEKTa, MPEACTaBICHUE

pe3yJIbTaToB.

HDaKTI/IKa(SLI)Z Brmonnenue IMPOCKTOB C UCII0JIBb30BaAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH. 3aH_[I/ITa

MIPOEKTOB.
Ne | HazBanmue pa3aena, TeMbl KouunvecTBo 4acos DopMbI aTTECTALMH,
KOHTPOJIA
n/n BCEro | Teopusi | NPaAKTHKA
1. Bsenenue 2 1 1 Oecema, TeMaTHYECKOE
TECTUPOBaHUE, IPAKTUKYM
co0ecei0BaHUE
TemaTnyeckoe
2. | Tema l. Bona 3 1 2 TECTHUPOBAHUE, TIPAKTUKYM
Tewma 2.Yuctole BemecTsa u [IpakTukym, pemienue
3. | CMecH B KM3HHU YellOBEeKa 3 1 2 3a1au
4. | Tema 3.ITloBapeHHas COJIb U
caxap 2 1 1 IPAKTUKYM
5. | Tema 4. Xumus nunu 3 1 2 MPAKTUKYM
Tema 5. Cninuku Oecena, MPaKTUKYM
7. | Tema 6.bymara 2 1 1 MPAKTUKYM
8. | Tema 7. Xumus u 2 1 1 [Tpaktuxym, Gecena,
CTPOUTENHCTBO pelIeHre HeCTaHJaPTHBIX
3aja4
9. | Tema 8. Xumust u aBTOMOOWIb | 2 1 1 Oecena, MPaKTUKYM
10. | Tema 9. Xumus cTupaer, 3 1 2 [TpakTukym, 6ecena,
YUCTUT U yOupaeT perieHne HeCTaHAaPTHBIX
3a/1a4
11. | Tema 10. Xumus u 3 1 2 [Tpaktuxym, Gecena,
KOCMETUUYECKHE CPEICTBA pelIeHre HeCTaHJaPTHBIX
3aja4
12. | Tema 11. Xumus — xo3siika 3 1 2 Pemenue 3amau, co3manue
JIOMAITHEH anTeuKu KPOCCBOPJIOB, IPAKTUKYM
13. | Tema 12. Xumus B MeIULINHE 3 1 2 [Ipaxtuxym, Gecena,
pelieHne HeCTaHAAPTHBIX
3aj1ayu
14. | Tema 13. Boinonnenue 2 1 1 3ammra npoeKToB,
MIPOEKTOB MIPE3CHTAIIHS
Utoro: 35 14 21




3. TeMaTH4ecKkoe IIAHMPOBAHHUE

Ne Tema 3ansaTus Kou
-BO
yac
OB

. Buneo-neknus o Bpene tadaka. OO0CyKaeHNE JICKIIUH. 1

2. [Ipaxktuxym «VccnegoBanue CBOMCTB OCHOBaHUW». THCTpyKTax. 1
3. Oxkcubl — getu «OKCUreHa. 1
4, Buneo-nexnus o Bpene HapkOTUKOB. OOCYKICHHUE JICKIIUH. 1
o. Conu — colieHble, TOpbKUE, CIAJIKUE U MIPOYHE. 1
6. IIpaxtuxym «MccnenoBanue CBOMCTB coneny». MHCTpyKTax. 1
7. Te, y koro aBa ymma. AMGOTEpHbIE COSTUHCHHUS. 1
8. | Pemenue pacuetHbix 3a1au o teme «Bogay. 1
9. Ocy1iecTBieHUE LENOYEK MPEBPALICHUH. 1
10. | JIekapcTBO HOMEp OJIMH — ACTIHPHH. 1
11. | Pemenue skcnepuMeHTANBHBIX 3aa4. UHCTpyKTaXK. 1
12. | Pemenwue 3aa4 o TePMOXUMHUYECKUM YPABHEHUSIM PEAKIIUH. 1
13. | XKuzsb u gearensHocTh [[.M. Menneneera. [IpocMoTp BumeodmiibMa. 1
14. | Campble npocThle U3 JeKapcTB. TaMHCTBEHHBIN XaMEJIeOH. 1
15. | Pemenue skcriepuMEeHTAIbHBIX 337a4 10 aHATUTUYECKON XUMHUU. 1
NHcTpykTax.
16. | IlogroroBka I€MOHCTPAIIMOHHBIX OMBITOB JJISI XUMHYECKOT'O Beuepa. 1
HNucTpykTax.
17. | «[IupoTeXHUYECKUE TTOCHICTKI 1
18. | YOwuiicTtBeHHBIE apOMaTHI — CEPOBOJIOPO] U CEPHHUCTHIN T'a3. 1
19. | IlogroroBka xummuuaeckoro Beuepa «Uto? I'ne? Korma?» mis 8-11 kiaccos. 1
20. | CocraBieHue ypaBHEHUI peakiMii Mo eMoYKaM MpeBparieHui. 1
21. | Coop nHbOpMAHHU IJISI XUMUYECKOH BUKTOPUHBI «METauIby. 1
22. | TlogroToBKa Mpe3eHTAIHH. 1
23. | OdopmiieHne creHrasersl «MeTamib. 1
24. | beir win e Ob1T? [Toe3HbIC BelecTBa Ha KyXHE M B BAHHOM. 1
25. | 3aueM HYXHBI yI0OpeHUs? 1
26. | XuMHueckoe 9apoIetcTBO. 1
27. | U3roroBnenue cxemsl «KpyroBopoT yriepoja B mpupoe» 1
28. | Pemenue ka4eCTBEHHBIX M PACUCTHBIX 33J1ad. 1
29. | T'anoreHsl — 3HAYUT CONEPOIBI. 1
30. | Crekyo U KepaMuKa. 1
31. | «ConsHKay, HO HE CyII, WU «31paBcTByiite, Bogopon Xmoposud!» 1
32. | Pemenue sxcniepuMeHTaIBHBIX 3a71a4 10 TeMe «I amoreHsr». MHCTpyKTaxK. 1
33. | Xumus BOKpYT Hac. 1
34. | [NoaroToBka K 3amuTe MPOESKTOB 1
35. | UtoroBoe 3ansTHe. OTYET CEKIMNA XUMUYECKOTO 001IecTBa 0 padore 3aroa. | 1




4.JIuct BHeceHUsI H3MEHEHHUI 1 1onoJHeHuil B Padouyro nporpammy

Ne npukasa qupekropa
LIKO0JIbI HA OCHOBE
KOTOPOI0 BHECEHBbI
U3MeHEeHUs1 B padouyio
NporpamMmmy

Bun xoppexknun
(coBMelieHME,
HCI0JIb30BAHUE pe3epBa)

Homepa u TeMbl ypOKOB,
KOTOpbIe NOABEPIJINCH
KOppeKI UM
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