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JlonmonmauTenpHas 00meoOpa3oBaTebHast oOIepa3BUBaroIias mporpamma (ganee
JOOII) «Xumus B KU3HU YEITOBEKA» UMEET €CTECTBEHHOHAYUYHYIO HAIIPaBJICHHOCTb.
JOOII «XuMus B ’KU3HU 4Y€JIOBEKa» pa3paboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATHBHO-
npaBoBbIX JokyMeHTOB: ®enepanbubiii 3akoH «OO0 oOpazoBanuun B Poccuiickoi
Oenepanun» ot 29.12.2012 Ne273-03, KonHuenuus pa3BUTHS JONOJHUTEIBHOTO
oOpaszoBaHus JaeTeil (yTBepkleHa pacnopsbkeHueM IlpaButensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun K yCTpOHCTBY, COACpPKAHUIO M OpPraHU3ALMHU ACSATEIBHOCTU
o0pa3oBaTeNbHbIX OpraHu3aldid JOMOJHUTEILHOTO 00pa3oBaHusi JeTed (yTBEpKICHO
MIOCTAHOBJIEHUEM [ JIaBHOTO TOCyJapCTBEHHOro caHuTapHoro Bpada PP ot 04.07.2014
Ne4l), Tlopsimok opraHu3allid M OCYIIECTBICHHS 00pa30BaTENbHOW AESTEIBHOCTH IO
JOTIOJTHUTENIBHBIM ~ 00IIIe00pa3oBaTeIbHBIM  MporpamMMaM  (YTBEPXKIAEH  IPHKA30M
MunucrepctBa oOpa3zoBanuss W Hayku P® ot 29.08.2013 Nel008), Mertoanueckue
PEKOMEHJAIMK 0 MPOSKTUPOBAHUIO JOMOJHUTEIBHBIX OOIIEPa3BUBAIONIMX MPOrpamMm
(Bxrouass paszHoypoBHeBble mporpammsbl) (IIpunnoxkenne k mnucbmy JlemaprameHta
roCyJIapCTBEHHOM MOJUTUKU B cdepe BOCHUTAHUS JIE€Te W MOJOoAeKH MUHHUCTEpPCTBa
obpazoBanus U Hayku P® ot 18.11.2015 Ne(09-3242. IlonoxxkeHue O JIOMOTHUTEIHHOMN
obmieoopasoBareapHOl porpamme MKOYVY «Ilnogosurenckas COILy ([JomoiaaurenbHas
oOmeoOpa3zoBarenbHas 00IIepa3BUBaOINIas NporpaMma «XUMHUS B JKU3HH YEIIOBEKa»
OpPUEHTHUPOBaHAa Ha pa3BUTHE I[IO3HABATEIbHOW AaKTHUBHOCTH, CaMOCTOSITEIbHOCTH,
M0003HATETLHOCTH, Ha JOIMOJHEHHE M YIiyOJeHUEe HIKOJIBHOW MPOTpaMMBbl MO XHUMUH,
(GbopMHPOBaHUIO HHTEPECA K HAYYHO-UCCIIEA0BATEIbCKOM IEATETLHOCTH.

HoBu3Ha 10MOJHUTEIBLHONH 001Ie00pa3oBaTe/IbHOM NMPOrpaMMbl «XUMHS B JKA3HU
YeJIOBEKa» 3aKJII0YAeTCsl B TOM, YTO KpOME OMNpeNeIEHHBIX 3HAHUNA U YMEHUN ydaluecs
MPOBOJIAT OOJIBIIYIO U HAMPABIECHHYIO pa0OTy MO HAKOIUJIEHUIO U PACHIMPEHUIO 3HAHUN O
MPUMEHEHUN XUMHUYECKUX BEIIECTB B TMOBCEIHEBHOM >XM3HU. B mporpamme kpome
TPAQAUIMOHHBIX ~ METOJAOB M (OpM  OpraHu3alv  3aHITHUH,  HCIOJB3YIOTCS
MH(OpMAIMOHHO-KOMMYHUKaTUBHbIE TexHosnoruu. Ilpumenenne WKT mno3Bosser
3HAQYUTEIBHO PACHIMPUTh BO3MOXHOCTH TPEAbSIBICHUS ydyeOHOW wuHOpMAIUU,
MO3BOJISIET YCUITUTH MOTHBAITUIO 00YYaIOUXCSl.
AKTYaJIbHOCTHh NPOrpamMMmbl. XHUMHSI - 3TO HayKa O BEIIECTBaX, UX CBOWCTBax U
npeBpamieHusx. Pojib  XWMMUM B KU3HM  4YEJOBEKa OrpomMHa. XHUMHUYECKas
IIPOMBIIIVICHHOCTh B HACTOSIIIIEE BpPEMs pa3BUBAETCS TOpas3no ObIcTpee, 4Yem Jrodas
apyrasi, U B HauWOOJbIIEH CTENIEHU OIpPEAeNIeT HAy4YHO - TEXHUYECKHH IpOorpecc.
CoBpeMEHHOMY YEJIOBEKY MPOCTO HEOOXOIMMO 3HATh W TMPABUIBHO HCIOJIh30BaTh
JIOCTUKEHHUS COBPEMEHHON XMMUU U TE€X BEIIECTB, KOTOPHIE UCIIOIB3YIOTCS B OBITY.
3HaHUs, MOJIydaeMble B IIIKOJIE MO XHWMHH, BO3MOXXHO M HEOOXOIUMO T'PaMOTHO
NPUMEHSITh U B MOBCEIHEBHOM >ku3HU. [[o3HABas OCHOBOIOJIATAIONINE 3aKOHBI XHMHH,
00yyJaroImecs: 3HaKOMSITCSI ¢ COCTABOM M CBOMCTBaMU PAa3IUYHBIX XMMUYECKUX BEIIECTB,
KaK €CTECTBEHHBIM 0Opa30M MPUCYTCTBYIOIIME B YEJIOBEYECKOM OpPraHu3Me, TaKk U Mpu
HE3aBUCHUMOM BHEITHEM BO3JeUCTBUU. [IIKOJBHUKHA y3HAIOT, KAK UMEHHO ATH BEIIECTBA
BJIMSIIOT HAa MPOLIECCHl KU3HEAEATEILHOCTH OpPraHu3Ma U Ha caMmy >KHU3Hb YeJIOBEKa - YTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOKET OKa3bIBaTh OTPULIATEILHOE BIUSHHUE.

JlonmomauTenbHAs oOpa3oBaTeabHasT OOIIepa3BUBAIOIIAs MPOTpaMMa « XUMUS B KU3HA
YEeJIOBEKa» 3HAKOMUT OOYYaroMMXCS € KOMIUIEKCHBIMHA TIpoOJeMaMu M 3aJadaMu,
TpeOyIOIMUMH CUHTE3a 3HAHUW MO psAay npeaMetroB ((usmka, OMOIOTHS, SKOJOTHA,
reorpadus, uCTopus).



OKOJIOTUYECKHUI acCIEeKT: aHajdu3 MU3MEHEHHUU B OKPYXKAIOUIEH cpeie W OpraHu3arus
CBOETO BIUSHUA HA CUTYaINIo, (HOPMUPOBaHHE OEPEKHOTO OTHOIICHHUS K IIPUPO/IC.

du3nyeckuii acekT: u3ydeHue (PU3NYEeCKUx CBOWCTB BEIIECTB, PU3UUYECKUE METOJIbI
aHajnu3a BelecTBa. Mctoprueckuii acliekT: ICTOPUYECKUE CBEICHUS O BIUSHUA XUMHUH Ha
KU3Hb YEJIOBEKA.

buonornyeckuii acrekT: U3y4eHre XUMUYECKOTO COCTaBa OOBEKTOB KUBOW MTPUPOIBI.

Nudopmatuka — mnouck wuHbopmammu B HWHTepHeTe, co3znanue U odopmileHHE
npe3eHTalui, padoTa B TEKCTOBBIX U TAOJIMYHBIX PEAAKTOPAX.

Copnepxxanue [Iporpammbl 3HAKOMUT OOYYAIOMIMXCA C XapaKTEPUCTUKOW BEIIECTB,
OKPYXKAIOIIKX HAc B OBITY: BOJAA, TOBAPEHHAS COJIb, C BEIIECTBAMH, U3 KOTOPHIX CHETaHbBI
MOCy/la, CIHWYKH, KapaHjaamy, Oymara, CTPOWUTEIbHBIE MaTepHaibl, aBTOMOOWIbHAS
TeXHUKa, JiekapcTBa. Takue Tembl Kak: «Boma», «lloBapeHHas coiby, «CHOUYKn»,
«byMmara» 1aroT BO3MOXHOCTh aKTyaju3allui SKOJOTUUECKUX 3HAHUI 00yJaromuXcs.

[IpakTyeckue 3aHATHS CHOCOOCTBYIOT (DOPMUPOBAHUIO CHEIUAIBHBIX YMEHUU U
HaBBIKOB PabOTHI C BEIIECTBAMU U O0OPYIOBAHUEM.

[IpoexkTHbie pPabOTHI, TemMaTHKa KOTOPBIX MpuBOAUTCS B Ilporpamme, mNO3BOJAT
chopMHupoBaTh y OOYYAIOMIMXCS YMEHHUE CaMOCTOSITENILHO MPUOOpETaTh U MPUMEHSTh
3HAHMS, a TAKKE PA3BUBAIOT UX TBOPUYECKHUE CIIOCOOHOCTH.

AxTtyanbHOCTh [Iporpammbl oOyclioBiieHa TE€M, YTO B Y4E€OHOM IUIAHE IO MPEAMETY
«XUMH» OTBEJICHO Bcero 2 yaca B Hejenmo B 8 1 9 kimaccax u 1 yac B 10 m 11 xnaccax,
YTO Ja€T BO3MOXKHOCTH C(HOPMHPOBATH y OOYYAIOMIMXCS TOJHKO 0a30BbIE 3HAHUS IO
npeamety. B Toxxe Bpemst Bo3pact 13-16 neT gBisieTcsi BAXKHBIM 1Sl IPOPECCUOHAIIBHOTO
caMoornpeeieHus: o0ydaronuxcs. Bo3MOXXHO, YTO MPOCHYBIIMKCS WHTEPEC K XUMHUHU
MOXET BIIMATH Ha BIOOp OynyIieit mpodeccuu.

[Iporpamma HampaBjieHa Ha JUYHOCTHO-OPUEHTHpPOBaHHOE oOyueHnue. Ponp meparora
COCTOUT B TOM, YTOOBI CO3/IaTh Ka)XKIOMYy OOydYaroleMmycsi BCE YCJIOBHs, NI Haubosee
MOJTHOTO PACKPBITUS W peajnu3aiuu ero crnocooHoctedt. Co3marh Takue CHUTYyalluu C
HCTIOJb30BAaHUEM PAa3IUYHBIX METOJOB OOYUYEHHS, MPU KOTOPHIX KaXKAbld 0Oydaromuiics
IpuJiaraeT COOCTBEHHbIE TBOPYECKHUE YCWIHMS M HUHTEIUICKTyaJIbHbIE CIOCOOHOCTH TP
pELIEHNUH MMOCTABIEHHBIX 3a]a4.

[Tporpamma «Xumusi B )KU3HHU YETIOBEKa» CO3/IaHa C 11eJIbi0 ((OPMHUPOBAHUS UHTEpECa K
XUMUH, pacHIMpeHusi Kpyrozopa oOydarommuxcsa. OHa OpUEHTUPOBAHA HAa OOYYAIOIINXCS
13-15 ner, To ecTh Takoro BO3pacTa, KOrjma pedstaM CTaHOBUTCS HWHTEPECEH MHP,
KOTOPBIH MX OKPYXKaeT M TO, YTO OHU HE MOTYT OOBSICHUTH, a CIICIIUAIILHBIX 3HAHHUM e1Ie
He xBaTaeT. OOydJaromuecs ¢ poXKIECHUSI OKPYKEHBI Pa3IMYHBIMU BEIIECTBAMU U JOJIKHBI
yMeTh oOpamatbcss ¢ HUMH. OCHOBHBIM YCIIOBUEM 3a4MCIICHUSI JeTei g OOydeHus
SBJISIETCS ~ MX  3aMHTEPECOBAHHOCTh M JIOOPOBOJIBHOE  JKEJIaHWE  3aHUMAThCS
€CTECTBEHHOHAYYHOM JIESITEIbHOCTBIO.

Ileoazozuueckan yenecoodpaznocms npozpammol

[lenaroruyeckas menecooOpa3HOCTh MPOTPAMMBI 3aKTIOYAETCS B TOM, YTO B IIPOIIECCE
oOy4eHHs CO3/Ial0TCs yCIOBUS K (DOPMHUPOBAHUIO y OOYYAFOIINXCS IE€I0CTHON KapTUHBI
MHUpa, BOCIHMTAHUIO JIOACH TBOPYECKUX W KOHCTPYKTHUBHO MBICISIIUX, TOTOBBIX K
PELICHUIO HeCTaHJAPTHBIX )KMU3HEHHBIX 3a/1a4. Ha 3ansaTusx no nporpamme GopMHUPYIOTCS
yMeHusi 0e30macHoOro oOpalleHusi C BelleCTBaMH, HMCIOJb3yeMbIMU B IOBCEIHEBHOU
KU3HU, 3aKJIabIBAIOTCS HOPMbI 3JI0POBOr0 00pasa >KM3HU. 3HAKOMCTBO OOYYaIOIIUXCS C
XUMUYECKUMHU BEIIECTBAMHM, M3 KOTOPBIX COCTOUT OKPYXKAIOIIUH MUp, TMO3BOJSET



PACKpBITh Ba)KHEWITME B3aUMOCBSI3M YEJIOBEKA M PA3JMYHBIX BEIIECTB B CpEAE €ro
oOutanus. DTO  TO3BOJIAET PeOCHKY MPUOOPECTH 3HAHUS U YMEHHS, KOTOpbIE OH B
JTaNTbHEHIIIEM MOXKET HCITOJIB30BaTh KaK B Ipoliecce OOYYCHHS B Pa3HBIX JUCIUILIMHAX,
TaK U B IIOBCETHCBHOM KU3HHU JUISl pEeIICHUS KOHKPETHBIX 3a/1a4.

[Iporpamma oOecreynBaeT pa3BUTHE YMCGHHMH B HAy4YHO - IIPAKTHYCCKOHW M
UCCIICIOBATEIbCKON aesaTeabHoCTH. Co34aeT YCIOBHUS JUISl TOJHOIICHHOTO Pa3BUTHS
TBOPYECKUX CIOCOOHOCTEH KaXKJA0ro OOydYaroIIerocs, YKpPEIUICHHEe MHTEpeca K 3aHATHAM
10 XUMUH.

[Iporpamma «XuMHsI B JKM3HU YEJOBEKa» CBS3aHA C BO3PACTHBIMH OCOOCHHOCTSMH
0o0yyYaromuxcsi TaHHOTO BO3pacTta: JI0003HATEIBbHOCTh, HAOMIOJATEIbHOCTD, UHTEPEC K
XUMUYECKAM TIpoIleccaM; JKeJlaHueM paboTath C JabopaTOpHBIM 000PYIOBaHUEM;
OBICTpOE OBIAJCHNE YMCHHUSIMU M HABBIKAMU.

Kypc HOCHT pa3BUBAIONIYTO, ACSITSIHPHOCTHYIO U IPAKTUICCKYIO HAIIPABICHHOCTD.

OT/IMYUTEJbHOM OCOOCHHOCTBHIO TAHHOW NPOrpaMMBbl  3aKIIOYaeTCsl B TOM, YTO
nporpaMma CyIIECTBEHHO JIONOJHSET 00beM IIKOJBbHOM ImporpaMMsbl 1o xumuu. Kpome
TEOPETUYECKOr0 Kypca IPEeAyCMAaTpPUBAETCS 3HAYUTEIBHOE KOJMYECTBO IPAKTUYECKUX
paboT, I1aBHas 1i€JIb KOTOPBIX —  Pa3BUTHE NPAKTUUECKUX YMEHMHM U HABBIKOB
CaMOCTOSITENIBHOW, SKCIIEPUMEHTAIBHON M HCCIIEIOBATEIIBCKON EATEIIBHOCTH yUaIIUXCS.
PebsAta Haywarcsi CTaBUTh MPOCTEHMIINME OMBITHL, padOTaTh C peakTHUBaMH, IUIAHHUPOBATH
CaMOCTOSITENIbHYIO pa0OTy HaJl BBIOpaHHON TEMOMH, O(POPMIIATH IPAKTHUECKUE PAOOTHI.

OOyueHue 1Mo JaHHOW MpPOrpaMMe OCYIIECTBISETCS B (opMe MPAKTHUECKUX padoT,
AKCKYpCHUH, a TaK)Ke MpeayCMaTpuBaeTCs UHIMBHUIyalbHas paboTa ¢ 0JlapeHHBIMH JI€THbMHU
U TIOJIFOTOBKA 00YYArONINXCS K HAYYHBIM KOH(MEPEHIUSAM U TTPEIMETHBIM OJIUMITHAIAM.

Aodpecam npozpammuot

[Iporpamma paccuvTaHa Ha AETEN CPEIHETO IIKOJIBHOTO Bo3pacta. /[aHHBIA BO3pacT
ABIIIETCS TIEPUOJOM OTPOYECTBA, BAKHEHIIHE CHEMU(PUIECKHE YEPTHl KOTOPOTO
OpPOSIBISIIOTCS B CTPEMJIEHMHM K OOILEHHUIO CO CBEPCTHHKAMH, MOSBICHUU B MOBEICHUU
NPU3HAKOB, CBUJCTENILCTBYIOIIMX O JKEJAHUU YTBEPAUTh CBOIO CaMOCTOSTEIbHOCTD,
HE3aBUCHMOCTb.

CrpemiieHre OIPOCTKOB OBJIAJIETh PA3TUYHBIMU YMEHUSAMHU CIIOCOOCTBYET Pa3BUTHIO
YyBCTBa COOCTBEHHOM YMEIOCTH, KOMIIETEHTHOCTHU U MOJHOLEHHOCTH.

OtoT nepuos XapaKkTepu3yeTcs CTaHOBJICHHEM n30UpaTeIbHOCTH,
IICJICHANIPABICHHOCTH ~ BOCTIPUATHS, YCTOWYMBOTO  MPOU3BOJBHOTO BHHUMAaHUS |
JIOTUYECKOU maMsaTu. B 3To BpeMst akTUBHO (hopMHUpYETCsi aOCTPaKTHOE, TEOPETHUECKOE
MBIIUICHWE, YCWIMBAIOTCS WHAWBHUIYalbHBIC pa3IuyMsi, CBS3aHHBIE C Pa3BUTHEM
CaMOCTOSITENIFHOTO MBINUICHHs. eT cTaHOBI€HHE HOBOTO YpPOBHS CaMOCO3HAHWUS,
KOTOPBIN BBIPAXKAETCA B CTPEMJICHHH MOHSTH Ce0s, CBOM BO3MOXKHOCTH, CBOE CXOJICTBO C
APYTUMHU JETHMH U CBOIO HETIOBTOPUMOCTb.

[TporpamMma «XuMusl B )KU3HH YEJIOBEKa» CO3/1aHa C IeNbio (hopMHUpOBaHUS HHTEpECa K
XUMHH, pacUIMpeHusi Kpyro3opa oOydaromuxcsi. OHa OpHUEHTHPOBAaHA Ha OOYYarOIIHUXCS
13-16 ner, TO ecTb TakOoro BO3pacTa, KOrjga pedsTaM CTAaHOBUTCS HHTEPECEH MHUD,
KOTOPBIM UX OKPYXKaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CICIHALHBIX 3HAHUI elle
He xBaTaeT. OOyuaromuecs: ¢ poKICHUS OKPYKEHBI Pa3IMUYHBIMH BEIIECTBAMH U JOJKHBI
yMETh 00paIaThCs C HUIMU



Bo3spact nereit, yaacTByronux B nporpamme 13-16 Jer.

DopMUPYIOTCS OAHOBO3PACTHBIE UM PA3HOBO3PACTHBIE IPYMIbI, YACIEHHOCTBIO OT
15 no 20 yenoBek.

HabGop ywamuxcst B TrpyIily OCYLIECTBISIETCS Ha OCHOBE CBOOOIHOrO BbIOOpa
JIETbMHU U UX POJIUTENISAMU (3aKOHHBIMU IIPEJICTAaBUTENSIMU), O€3 0TOOpa U NPEIbSIBICHUS
TpeOOBaHMI K HATMYMIO CIIELIMAIbHBIX 3HAaHUH y peOeHKa.

Cpox peanuzayuu npozpammol u 00bEm YUeOHbIX UACO8:
[Iporpamma paccuntana Ha 1 rog oOydyenus. 144 gaca, 2 pa3a B Hejielo 1o 2 yaca.

Dopmol 00yueHus:
OOyueHrne 1O TIpOrpaMMe OCYIIECTBIACTCS B OYHOH (QopMe, HO Takxke
MIPUMEHSIOTCS ¥ JUCTAHIIUOHHbIE TEXHOJIOTHH O0yUCHHUS.

I[I/ICTaHIII’IOHHOC oﬁyqune IMPUMCHACTCA C HCJIbIO MHAWBHUIYAJIBHOI'O 06yquI/151
YH4alluxcCs, IIPOIIYCTHUBIIMUX 3aHATHA II0 60H€3HI/I, WM APYTUM IIPpHYMHAM, 4 TAaKXKC B
YCIOBHAX OI'PAHUYHUTCIIBHBIX MGpOHpHHTHfI.

JlucTaHIIMOHHOE OOY4YeHHME OCYIISCTBIACTCS C IMPUMEHEHHEM CEPBHCOB CETH
HNnTepner:
® JJIEeKTPOHHAS I0YTa;
e Cucrema Moodle (MmoayapHas 00BEKTHO-OPUCHTUPOBAHHAS  JHHAMHUYECKAs
yueOHas cpefa);
e 1atdopma Zoom;
e cepucekl Google: TOKyMEHTBI, TPe3eHTAIINN, Ta0IUIIbI, (POPMBI, CAUTHI;
e JIpyrue MOUCKOBBIC, MH(OOPMAIIMOHHBIC 1 HHTEPAKTUBHBIC CEPBUCHI.

B mpouecce  O0y4yeHUs  HCIOJIb3yeTcs  Takue OpMbl  3aHITHM Kak:
KOMOMHHPOBAHHOE, IPAKTUYECKOE, Oecea, OMbIThI, SKCIEPUMEHTBI, IKCKYPCHUU.

B nmanHOi nmporpamme OTAaeTcs NPEANOYTEeHHE TakuM popMaM, MeToJaM
oOy4eHHUs1, KOTOphIE:

® CTUMYJHUPYIOT OOY4YarOUIUMXCs K TMOCTOSIHHOMY TOTMOJHEHUIO 3HaHUU (Oecensl,
BUKTOPUHBI, OJIUMITUAJIBI U T.11.);

e CrnocoOCTBYIOT Pa3BUTHIO TBOPYECKOTO MBIIIJICHUS, METO/Ibl, 0OECIIeUnBaOIINe
(opMupOBaHHE UHTEIUIEKTYaJIbHBIX YMEHUH: aHaJlIW3, CUHTE3, CpaBHEHUE,
YCTAHOBJICHHE TNPUYUHHO-CIICJICTBEHHBIX CBSI3€M, a TakkKe TPaJullMOHHbIC
METO/IbI — Oecesa, HaOIIOIEHUSI, OTIBIT, IKCIIEPUMEHT, MPAKTUYECKUE pabOTHI;

e 00ecrneynBalOT pa3BUTUE MCCIENOBATEIbCKUX HABBIKOB, YMEHHH; OCHOB
OPOEKTHOTO MBILIUIEHUST OOydarommxcs (IMPOEKTHbIE padOThl, MPOOIEMHBIN
MOAXO0J K U3YUYEHHIO OTJIEIbHBIX SIBJIICHUN).

Ha 3aHATHSAX IPUMEHSIOTCS 310POBbecOeperamue TeXHOJIOINHU

® UepelOBaHHWE PA3NUYHBIX METOJOB OOYYEHHS: CIIOBECHBIM, HarJsAHbBIH,
ayJIMOBHU3yaJIbHBIN, HHAUBHUIyalIbHAs, TPYNIIOBas padoTa u Ap.;

e OpraHu3alys NepephIBOB Uepe3 Kaxable 45 MUHYT C MPOBETPUBAHUEM KaOMHETA,

® NpOBeJCHUE (PU3KYIBTMUHYTOK.

Pesrcum 3anamuii:
3aHATUS NPOBOAATCS 2 pa3a B HEAEIIO MO 2 aKaJleMUYECKHUX 4Jaca (2 3aHsaTus 1o 45
MUHYT C 10 MUHYTHBIM [TEPEPHIBOM).



Pexum opraHusaiiiy 3aHATUH 10 JAHHOM JOTMOJHUTEIBHON 00111e00pa30BaTeIbHOM
MporpaMMe ONpeaeNsIeTCs KaJleHJapHbIM y4eOHOM rpa)KOM M COOTBETCTBYET HOpMaM,
yTBepkAeHHbIM «CaHlIuH K yCTpOICTBY, COAEPKAHNUIO U OPraHU3AlMU peXUMa padOThI

o0pa3oBaTeNbHbIX OpraHU3alMil JIOMOJHUTENbHOTO oOpa3zoBanus nerei» (Caunllun
2.4.43172 -14).

HEJIb U 3AJAYUA ITPOI'PAMMBI

Heas nporpammbl: PopmuipoBaHue y O00y4aromuxcs TIIyOOKOTO U YCTOMYMBOIO
WHTEpeca K MUPY BEIMICCTB U XUMHUYCCKHUX MPEBpaIeHU, MPUOOpEeTEHNE HEOOXOIMMBIX
MPaKTUYECKHUX, UCCIIEIOBATEILCKUX YMEHUN W HABBIKOB JJISl TIPOBEICHUS JTaOOPATOPHBIX
paboT, 0e30macHOTro OOpAIlleHHs C BEIIeCTBaMU B MOBCEHEBHOMN KU3HHU.

3agaum:

Obpasosamenvhvie:

e yIIyONsTh W PACHIMPSITh 3HAHUA  OOyYaloOIUXCS 1O HEOPraHUYEeCKOW W
OPTraHUYECKOU XUMUH;

e chopmupoBaTh yMeHUS HAOMIOAATh W OOBICHATh XHUMHYCCKUE SIBICHHS,
MIPOMCXO/ISIINE B PUPOIC, OBITY;

® pa3BUBaTh YMEHHs pabOTaTh C XUMHUYECKUMH TpHOOpamMHu, C BeIIEeCTBaMH,
BBITIOJTHSTh HECJIOKHBIE XUMHUYECKHE OIBITHI, COOJIOAATh TpaBWja TEXHUKH
0e30I1aCHOCTH;

® pa3BUBaTh MO3HABATEIbHBIE MHTEPECHl U WHTEJUICKTYallbHbIE CIOCOOHOCTH B
mpolecce TMPOBEACHUS XUMHUYECKOTO OKCIIEPUMEHTa, CaMOCTOATEIbHOCTh
NpUOOPETeHUs] 3HAHWW B COOTBETCTBMU C BO3HUKAIONIMMHU >KHU3HEHHBIMU
MOTPEOHOCTIMU;

® pacHIMpATh WHTEPEC K XHUMHH, CIHOCOOCTBOBATH BBIOOPY YHYAIIUMHUCS ITyTEH
TaNbHEHUIIIETO MPOJODKCHUS XHMHUYECKOTO WJIH  €CTECTBEHHO-HAYYHOTO
o0pa3oBaHUs.

Pa3zsusarowue:

e (QopmupoBaTh  CHEIUAIbHbIE YMEHHUSI W HAaBBIKU PaOOThI C XUMHUUYECKUMU
BEIIIECTBAMH U MaTepHalaMH B OBITY M MCIIOJIh30BaTh TOJyYEHHbIC 3HAHUS Ha
MPaKTHUKE;

® pa3BUBATh TBOPUECKUE CIIOCOOHOCTU U YMEHHs OOYUYaIOIIUXCSI CAMOCTOSITETIBHO
npuoOpeTaTh U MPUMEHSTh 3HAHUS HA IPAKTHUKE;
e pa3BHUBaTh NTO3HABATEIBHBIA HHTEPEC K OKPYKAIOIIEMY MUPY;

® pPa3BHBATb aHAJIUTUYCCKUI CKilaga yma, YMCHHUC Ha6J'HO,Z[aTB, CpaBHHUBATD,
ACJIaTb BBIBOJBI, O606H_IaTB ITOJIYUCHHBIC 3HAHUA.
Bocnumamenvnuoie:

® BOCIUTHIBATH AKOJIOTHYECKYI0 TPAaMOTHOCTh M XHMHYECKYIO KYJIBTYpy IIpH
oOpallleHUH C BEUIECTBAMU;

® CrocoOCTBOBAaTh OPMEHTALMHM OOYYArOIIMXCS HA BBIOOP XMUMHUKO- OHOJIOTMYECKOro
poQuIIs.



CopeprxaHue mporpamMmmsl
YueOHbIN TU1aH

Ne | HazBanmue pa3aesa, TemMbl KounyecTBo 4yacoB DopMbI aTTecTaluu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIs
1. | Beenenue 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBanue
Temarnueckoe
2. | Tema l.Boga 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctble BemiecTBa u [IpakTukym, pelieHne
3. | cMecH B )KU3HU YEIIOBEKa 6 2 4 3a/a4
4, Tema 3.[loBapeHHas cojib "
caxap S) 3 2 IPAKTUKYM
5. | Tema 4. Xumus numu 20 3 17 NPaKTUKYM
6. Tema 5. Crinuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 IPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [IpakTukym, Oecena,
CTPpOUTCIBCTBO pellleHue HECTaHIApTHBIX
3a/1a4
9. | Tema 8. Xumus u aBToMmoOmwib | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 10 2 8 [IpakTukym, Oecena,
YUCTUT U yOupaeT pelIeHue  HECTaHAAPTHBIX
3a/1a4y
11. | Tema 10. Xumus u 6 2 4 [IpakTukym, Oecena,
KOCMETHYECKHE CPEe/ICTBA pellieHHe  HEeCTaHJAPTHBIX
3a/1a4
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenne 3amad, cosmaHue
JIOMAIIHEH anTeyukH KPOCCBOPJIOB, IIPAKTUKYM
13. | Tema 12. Xumusi B MEIUIIHE 32 20 12 [IpakTukym, Oecena,
pellieHne  HecTaHJapTHBIX
3ama4y
14. | Tema 13. BeimonHeHnue 7 2 5 3ammra MIPOEKTOB,
HIPOCKTOB MpEe3EHTALMS
Hroro: 144 63 81




Conepxxkanue yueOHOro IJiaHa MpoOrpamMmbl
BBenenue (8 yacon)

Teopus (6 u1): OOmue mpaBuia pabOThl B XUMHUYECKOW Naboparopuu. TexHHUKa
O6e3onacHoCcTH Mpu paboTe B XUMHUYECKOW Jlaboparopun. Oka3zaHue MEepBON MOMOIIU
OpY HECYacCTHBIX ciiydasx. [IpaBmia pa®oOThl € KUCIOTaMHU, IEIOYAMH, JIETYUUMU
BelecTBaMu. HarpeBaTenbHble mpUOOpHl W TpaBWiia pabOThl ¢ HUMHU. XUMHUYECKas
nocyja oOmiero Ha3HaueHus. MbBIThE U CYIIKa XUMHUYECKOU mocynbl. Pons xumuum B
’KU3HU YeJIOBEeKa U pa3BUTUHU yenoBedecTBa. O030p BaXKHEMIIIMX KJIACCOB COCIMHEHUI,
UCIIOJIb3YEMBIX YEIIOBEKOM. XHMHS -TBOPEHHE MPUPOABI U PYK YEIOBEKA. XUMHS
BOKPYT Hac. XMMHUYECKHUE BEUIECTBA B IIOBCEHEBHOW KM3HU YEIOBEKA.

[lpaktuka (24): 1. Ilpmemsl oOpamieHuss ¢ HarpeBaTeIbHBIMH IPUOOpPaAMU
(cupTOBKa, MIIUTKA, BOAsIHAS OaHs) 1 XUMUYECKOM MOCYA0M OOIIEro Ha3HAYEHUS.
2.CocTaBiicHHE TaONHI], OTPAKAMOIINX KIACCU(UKAIIUIO BEIIECTB, H3TOTOBJICHHUE
ATUKETOK HEOPraHMYECKUX BEIIECTB, COCTABIICHUE CIUCKA PEAKTUBOB, HECOBMECTUMBIX
JUISL XpaHEHUSL.

Tema 1. Boaa (8 yacos)

Teopus (4 4): Bona B Mmacmitabe miianetsl. Kpyrosopot Boabl. [Ipupoanas Bona u e
Pa3HOBUIHOCTH. XapaKTEpUCTHKA BOJ IO COCTAaBy U CBOMCTBaM. MUHEpalIbHbIE BOJBIL,
UX MECTOPOXKJICHHUS, COCTaB, 11eJIEOHBIE CBOMCTBA, MPUMEHEHHE. 3arachl MPECHOM BOJIbI
Ha 1uiaHeTe. IlpecHas Boja M ee 3amachl. DKOJIOTHMYECKUE MPOOJIEMBbI YUCTON BOJIBI.
Bona B opranusme denoBeka. Boma B MemuuuHe U (dapmMakojoruud. AHOMallUd
bu3nyecknx cBOUCTB. PacTBopsitonias cnocoOHOCTh BOAbI. [IpoGaeMbl MTUTHEBOM BOJIBI.
ITpocmoTp pparmenta punbma BBC «TaitHa :KUBOM BOJBI».

[IpakTuka (4 4): 1. AHaJIN3 BOJIBI U3 IPUPOIHBIX UCTOYHUKOB.

2. PactBopsroniee aeiictere Boabl. [Ipurotosiienre pacTBOpoB.

3. Ouncrtka Boabl. OnpeneseHne )KECTKOCTH BOJBI U €€ YCTPAHEHUE.
5. MHoro 11 BoJbl B 0BOLIax U ppykrax?

Tema 2. UnucTble BeliecTBa M CMECH B SKU3HM 4YejioBeKa (6 yacoB)

Teopus (2 4):

Yucteie BemecTBa JuctummpoBadHas Boja, Kucinopoa. Cepedpo, Bomopona, Cuner u
np. Uctunnbie pactBopel. Cmecu Mopckas Boga. I'panut. Crans. PacTBop Ximopuaa
HaTpus Ui uHbekuuil. Yyryn. Bozayx. bazanbt. CTekiio. OMynbcusi «Maciio B BOAE.
PasHoBuagHOCTH cMecel, 00JIaCTM HX HCHOJb30BaHUS B IIOBCEOHEBHON >KU3HHU
yenoBeka. ['omorenHsie u reteporeHHbie cMecu. Cmecu B (papmaxonorun. [Ipumepst
KUJKUX, TBEPJbIX U Ta3000pa3HbIX cMeceil. OMHOPOAHBIE U HEOJAHOPOIHBIE CMECH B
owiTy. CBOliCTBa cMeceil. Pa3nenenue cmeceil. Boienenue BemecTB U3 HEOJHOPOTHOM
cMecH, O00pa30BaHHOM pacCTBOPUMBIMM M HEPACTBOPUMBIMU B BOJI€ BEIICCTBAMM.
OrcrauBaHue: BeigeneHue BeIIECTB W3 HEOJHOPOJHOM CMeCH, OOpa30BaHHOM
HEpPACTBOPUMBIMM B BOJE BEHIECTBAMH C PA3JIMYHOM IUIOTHOCTHIO. B nenurensHOU
BOpoHKe. JIMCTWIUISIIUS, BbIIApUBaHHWE, LEHTpUPyrupoBanue, xpomartorpadus,
KpUCTAJIM3aIs U BO3roHKA. lleperoHka wiaum JUCTWIUISAIMSA - CHOCOO pasjesieHus,
OCHOBaHHbI Ha Pa3IM4YUM B TeMIEpaTypax KHUIIEHHS APYr B JIpyre KOMIIOHEHTOB.
IIpuem pasneneHuss ONHOPOAHBIX CMECEUW IIyTeM HCHApPEHUs JETYYHX KUIAKOCTEH C
IOCHEAYIOUIEN KOHJIeHcaluen ux mnapoB. [Ipumep: mosydeHue AUCTUIUIMPOBAHHOM
BOAbl. Pemienne 3amad Ha HAxXOXJIEHHWE MAacCOBOM M OOBEMHOM OJIM KOMIIOHEHTA
CMECH.




[Ipaktuka (4 4): 1. WM3rortoBiaeHune mpocTedunx (QUIBTPOB M3 MOAPYYHBIX CPENCTB.
Paznienienne HEOTHOPOAHBIX CMECEM.

2. O4ncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. IloBapennasi cosib u caxap (54acoB)

Teopus (3 4): Ponp moBapeHHOH coyii B OOMEHE BELIECTB YEJIOBEKA U KUBOTHBIX.
ConeBoii ©OanmaHc B opraHuzMe uenoBeka. [IpumeHeHuwe xyiopujga HaTpusi B
XO3SIICTBEHHOM JAesTeNbHOCTH YesoBeka. Korna conb — . 3510ynoTpedieHne Colblo.
Hcrnonps3oBaHne XJIOpUAA HATPUS B XMMHYECKOW NMPOMBINIIEHHOCTH. Mcrons3oBaHue
XJIOpUJA HaTpus B nuiue, MeaunuHe. [IponsBoncTBo nmosapeHHoit comm. Caxap U €ro
cBoiicTBa. [losie3nbie n BpeaHbie uepThl caxapa. HeoOblyHOE IpUMEHEHNE caxapa.

[IpakTuka (24): 1. CBolicTBa pacTBOPOB MOBAPEHHOM COJIN
2. T'opurt nu caxap?

Tema 4. Xumus numm (20 yacos)

Teopus (34): 13 yero cocrouT nuia. XUMUYECKUNA COCTAB MPOAYKTOB MUTAHUS.
OCHOBHBIE KOMIIOHEHTBHI HUIIM: XUPbI, OCIKU, YIJIEBOJbI, BUTAMHUHBI, CONH. XUMUS
IPOIYKTOB PACTUTEIIBHOTO U KUBOTHOTO IPOUCXOKAEHUA. PU3HOIIOT U TUILEBAPEHUS.
[TpoayKTsl OBICTPOrO MPHUTOTOBIEHUS U OCOOCHHOCTH HMX IMpou3BoAcTBa. lIporeccsl,
IPOUCXOAIIME MPU BapKe, TYIICHWH W XKapeHHH nuiu. Kak caenatb eny He TOJIBKO
BKYCHOM, HO M moje3HoU? J[0o0aBKM B HPOAYKTHl NUTaHMs. XUMHUYECKUE PEAKIUU
BHYTpU Hac. XMMHUYECKHE IPOLIECCHI, MPOUCXOIAIINE MIPU XPAHEHUU U MepepaboTKe
CEJIbCKOXO3SICTBEHHOIO ChIpbsi. KOHCEpBAHTHI U aHTHMOKUCIUTENH, UX POJb. CocOObI
XMMUYECKOTO aHajlu3a COCTaBa BELIECTB B mpoAykrax mnuranud. Copaep:xkaHue
BUTAaMHMHOB U MUHEPAJIbHBIX BEUIECTB B MUIIEBIX MPOIYKTaX.

[paktuka (174):
1.0mpenenenue kavectBa Mmena. IIpoBepka Mena Ha HalmuMyue Kpaxmaja, Meda,
caxapos3bl.

2. Onpenenenue ButaMuHoB A, C, E B pacTutenbHOM Mace.

3. OnpeneneHne HUTPATOB B IPOTYKTAX.

4. AHani3 NpoXJIaAUTENBHBIX HAITUTKOB.

5. OnpenenieHne coepKaHus KUPOB B CEMEHAX PACTEHUM.

6. KauecTBeHHBIE peaky HA IPUCYTCTBHUE YIIIEBOJOB.

7. XUMHAYECKUE OMBITHI C KEBATECIILHOU PE3UHKOM.

8. OnpeneneHue coaepKaHus MOBAPEHHOM COJIM B MPOAYKTAX MUTaHUS (MACIO, CHIPHI,
COJIEHBIE TBOPOKHBIE U3/IETIHA).

Tema 5. Cninuku (8 yacoB)

[Ipaktuka (64): ITupodopsl. Uctopust nzodperenus cnuyek. Cnuuku lancens u
Yokepa. Crinuku Copua. Cnimuku Mpunu. Beackue cnmuku Jlynacrpema. KpacHsiil u
oenbiit pocdop. OKUCIUTENHHO - BOCCTAHOBUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE MPU
3aKUraHun  crnuykd. OCHOBHBIE BUIBI COBPEMEHHBIX ClHYeK. JlepeBsHHbIE
(M3roTOBNIEHHBIE W3 MATKHUX IMOPOJ J€pEBa - OCUHBI, JIMIbI, TOMOJIA, aMEPUKAHCKOU
0eyiofl COCHBI U T. 1.), KAPTOHHBIE U BOCKOBBIE (MapadUHOBBIE - U3TOTOBJICHHBIE U3
XJIOMY4aTOOyMa)KHOTO JKIyTa, MPOMUTaHHOTO mapaduHom). Ilo meTomy 3akuranus -
TEPOUYHBIE (3AKUTAOIIMECS MPU TPEHUH O CHEUUAIbHYIO MOBEPXHOCTH - TEPKY) H
O0ecTépouHble (3aKUTAIOMIMECS MpPU TPEHHH O IOy MNOBEpXHOCTh). ChudeuHoe
npou3BoAcTBO B Poccun. CTpoeHHe, cOCTaB M M3rOTOBIEHHE crnyeK. CnenuanbHble
cnuuky. [IITopMOBBIE (OXOTHHYBHM) - TOPSALIME HA BETPY, B CHIPOCTU M MO JOXKIEM.
TepMuyeckue - pa3BuBarolIue NPy TOPEHUU O0JI€e BBHICOKYIO TEMIIEPATypy U JAIOIIHe




MpU CTOpaHUM TOJOBKU OOJibIlIee KOJUYECTBO Teruia. CHUTHaIbHBIE - JAIONIUE TPH
ropeHuu 1BeTHoe miams. Potorpadudeckue - TaroIFie MTHOBEHHYIO SIPKYIO BCITBIIIIKY,
ucnoJib3yemyto npu ¢otorpadupoBanu. CUrapHbIe - CIIMYKH YBEIMYEHHOTO pa3Mepa
uist Gosiee MPOJOJDKUTEIBHOTO TOPEHUS MPU PAaCKypuBaHUU curapbl. TpyOouHble-
CIMYKM YBEJIMYEHHOTO pasMmepa s Oosee MNpOAOIKUTEIIBHOIO TOPEHUs MpHU
pacKypuBaHUU KypuUTeNnbHOU TpyOku. KamuHHBIE - OYE€Hb UIMHHBIE CIHYKH, YTOOBI
3aKUraTh KamMHuHBL. ['a30Bble - MEHbIEW JJIMHBI, YeM KaMHHHbBIC, YTOOBI 3a)KUTaTh
ra3oBble ropenku. JlekopaTuBHBIE (ITOJAPOYHBIC, KOJUICKIIMOHHBIE) - OrpaHUYCHHBIC
BBIITYCKM KOpPOOKOB (MHOTJa HaboOpaMH, YJOXKEHHBIMU B JICKOPATHBHYIO KOPOOKY).
IIpaktuka (24): 1.M3yueHune CBOMCTB pa3NUYHBIX BHUJOB CHHUYEK (OBITOBBIX,
OXOTHUYBHX, TEPMUYCCKUX, CHTHAIBHBIX, KAMHUHHBIX, (poTOrpadmaecKkux).

Tema 6. bymara (6 yacos)

Teopust (24): OT mepraMeHTa W IICJIKOBBIX KHUT A0 Hammx gHel. [lemmronosa.
Cesizyronue: KaoJIuH, KapOOHAT KaybIUsl, MUTMEHTHI. XJIOMYaTOOyMa)KHbIE TKaHH.
Buapl Oymaru v ux mpakTH4eCKOE UCIOIb30BaHue. TeXHOIOrusl MpOU3BOJICTBA OyMaruy.
CtpykTtypa OyMaru T1OJi MHKPOCKOIIOM BO  (DIyOPECHEHTHOM  CBEYCHHH.
[TomydaOpukarsl a1 TPOU3BOJACTBA OyMaru: JApPEBECHAas Macca WU IIEJUTI0N03a;
IEJUII0JI03a OJHOJIETHUX PAcTeHUU (COJOMBI, TPOCTHHIIBI, KOHOIUIA, pUCAa U APYTHX);
NOJIYLEJUII0N03a; MakKyjlaTypa; TpANUYHAS ToJiyMacca; i CIENUalIbHBIX BHJIOB
Oymaru: acOecT, MIEpCTh M JPyrue TEKCTWIbHBbIC BOJOKHA. [Ipom3BoycTBO Oymaru:
PUTOTOBJICHHE OYMa)KHOM Macchl (pa3MoOJ U CMEIICHHE KOMIIOHEHTOB, MPOKJICHKa,
HAaIllOJIHEHHE M OKpacka OyMa)XKHOM Macchl); BbIpa0OTKa OyMa)kKHOM MacChbl Ha
OymarojienateapHON MalHe (pa30aBjieHUE BOJOW M OYMCTKA MAacChl OT 3arps3HECHHUI,
OTJIUB, MTPECCOBAHUE M CYIIKA, a TAKXKE MEPBUYHAS OTAEJIKA); OKOHYATEIbHAs OTIENKA
(xamanaAMpOBaHUE, PE3KA); COPTUPOBKA U YIIAKOBKA.

[IpakTuka (4 4): 1. U3ydyeHue CBONCTB pa3IMYHBIX BUJIOB OyMaru.

2. Ilonyuyenue Oymaru.
Tema 7. Xumus u crpouteibeTBo (12 yacos)

Teopus (4 4): Ctpoutensubie pacTtBopbl. M3Bects. Men. Ilecok. beton. Llemenr.
Ucropust crexna. Kupnuum. ®Dapbop u dasac. J[lpeBecuHa — yHHKaJIbHBIN
CTpOUTENbHBIN MaTepuai. Jlakokpacounbsie MaTtepuanbl. CBOMCTBA 0M(BI, MACISTHBIX
Kpacok, sMasei, pactBopureneil. [loHsTue 00 HKOTOTMYECKHM YUCTHIX MaTepualax.
Kepamuueckas mena. 3umaput. Kawmpimur. Comomut. ['pyrobmoxu. Cuimkats
METAJJIOB U BsKyIKHe Marepuaiibl. Koppo3usi cTpouTtenbHbIX MaTepuaioB. [lomumepsl
B CTPOMUTEJILCTBE. XHUMHUUYECKHUE CBOMCTBA CTPOUTEIIBHBIX MATEPUAIIOB XHUMHUYECKAs
CTOMKOCTb — O3TO CBOMCTBO IIOKa3bIBa€T, HACKOJBKO Marepuajg yCTOMYMB K
BO3JICHCTBUIO JPYrMX BEUIECTB: KHUCJOT, IIeiouyed, cosnel u razoB. KopposmonHnas
YCTOMYMUBOCTh — CBOMCTBO Marepuaja IPOTUBOCTOSATH BO3ACHCTBUAM OKPYXKAIOLIEH
cpenbl. Yamie BcCero 5STO OTHOCUTCS K CIIOCOOHOCTM HE TMPOMYCKaTh BIary.
PactBopuMOCTh — CBOWCTBO, MpU KOTOPOM MaTepual HMEET CIIOCOOHOCTh
PaCTBOPATHCS B PA3IMUHBIX KUJKOCTIX. AJre3usi — CBOMCTBO, KOTOPOE XapaKTEPU3yeT
CIIOCOOHOCTh ~ COEAMHATHCS C  JAPYTMMHU  MaTepuajaMd W [OBEPXHOCTSIMH.
Kpucrannuzanus — xapakTepucTHKa, IPU KOTOPOM MaTEpral MOKET B COCTOSIHUU Tapa,
pacTBOpa WJIM paciuiaBa oOpa30BBIBaTh KPUCTAIUIBL. Bumbl 3arps3HeHHid (IBUICBBIC,
paauaIioHHbIe, OMOJIOTHYECKUE, ITyMOBBIC), 3HAUCHHUE KUBBIX OPTaHU3MOB B JIOMax U
KBapTUpax.




[Ipaktuka (84): 1. OmnpeznerneHre OTHOCHTENIBHOM 3albUIEHHOCTH BO3AyXa B
MTOMEIICHUH.

2. Pemienue 3a1a4 ¢ 3KOJIOTMYECKUM COJIEPKAHUEM.
Tema 8. Xumusi u aBTomo0mib (4 yaca)

Teopus (24): Marepuanbl, KOTOpbIE HCHOJB3YIOTCS  JIJIi  M3TOTOBJIEHUS
aproMoOusiel. 3ampaBoyHbIE >KUAKOCTH (TOIUIMBO, Macjia, CMa3KH, OXJaXKIarollue
KUAKOCTH), PE3UHbI - IIUHBI W PE3UHOTEXHUYECKUE W3JENUs; IUIaCTMACCHI;
OTJIEJIOYHOJACKOPATUBHBIE MaTepuaybl (OOMBKa, JTAKU W KPACKH, aHTUKOPPO3MOHHBIE
MNOKPBITUA U T. I1.); KJI€U, T€PMETUKU. DIEKTPOJUT — ITO YTO-TO 3HAKOMoOe. beH3uH,
KEPOCHUH U JIPYTUE «- UHbl XUMHUYECKHE MPOLIECCHI, TPOUCXOASIINE NPU IKCIUTyaTalun
aBTOMOOMJISL. DKOJIOTHS K aBTOMOOWIIb.

[Ipaktuka (24): 1. beH3uH U KEpOCUH KakK pacTBOpHUTENN. OMNBITH O 03HAKOMIICHHIO
C PacTBOPAIONINM ACHCTBUEM HEPTENPOAYKTOB, KaK W MPEABIAYIINNA, IJI0XO BHJHBI C
JEMOHCTPALlMOHHOTO CTOJIA, [O3TOMY MX JIydllle BCEro CTaBUTh B KayeCTBE
nabopatopHoi paboThl. a) B mpoOupku ¢ OEH3MHOM, KEPOCUHOM M BOJIOM HAJUBAIOT IO
0,5 M1 pacTUTENBHOIO Macia U B30ANTHIBAIOT. Macio pacTBOpsieTCs B YIIEBOI0POAAX.
OTMmeuaroT JIydlllyl0 pacTBOPUMOCTb B OeH3uHe. 0) B HeOosbline cTakaHYMKU WIIH
(dapdopoBble YaAIIKK C TEMHU K€ JKUJKOCTSIMH MOMEIIAIOT KYCOUYKH TKaHU C MSATHAMU
KUpa U MEePEMEITNBAIOT UX CTEKIISIHHOM najoukoi 2-3 MuH. [locne BhICHIXaHHS TKaHH,
HOMEIIECHHbIEC B OCH3UH U KEPOCHUH, OKa3bIBAIOTCSl OUUIIIEHHBIMH OT JKUpA.

2. T'openue BbICHIMX YIJIEBOAOPOJOB. a) CMauyMBarOT MOJOCKH (HUIBTPOBAIBHON
OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTalOT UX. BemniecTBa ropar cBeTAIUMCS
miameHeM. Beiciime yriaeBogopoasl Ipu ropeHrnud o0pasyroT konoThk. 0) Ha xene3Hbie
MJIACTUHKA WA (apPOpoBbIE KPBIINIKM HAJIMBAIOT IO HECKOJbKY Kareiab OeH3HHa,
KEpOCHHA U CMa304YHOI'0 Maciia Wik Ma3yTa U nopkuraroT. HabmoaaroT To ke siBIeHHe.
OOpamaT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSEMOCTh OCH3MHAa M HA CPAaBHUTEIILHO
TPYJIHYIO CrOpaeMocTh Ma3yTa. B) B xene3nyro uin hapdopoByro JI0KEUKY TOMEIIAI0T
HEOOJIPIION KycOodyeKk mnapauHa M HArpeBarOT ero B IiameHu ropenku. [lapadun
IUTaBUTCSA, @ 3aTEM FOPUT, 00pa3ysi KONOTb.

3. Ouuctka OeH3WHa M KepocuHa. BeH3MH M KepOCHH MOcje 3aBOACKON MEeperoHKH
coJiepKaT MpUMECH HA(PTEHOBBIX KHUCIOT M JPYTUX BEIIECTB, OCIOXKHSIOMIUX HUX
npuMeHeHne. HeouulneHHbI KepocuH, HampuMmep, IJI0XO MOAHUMAETCs MO (DUTHIIIO
JmamIbl, c¢aabo Toput U ObicTpo oOpasyer Harap. HeouureHHBbIE TPOIYKTHI MOXKHO
y3HaTh IO TPS3HOMY BHIY W Majiol Mpo3padyHOCTH. OUHUCTKY NMPOU3BOJAAT OOBIYHO,
oOpabatbiBasi HePTENpPOIYyKThl CHEpBa KOHIEHTPUPOBAHHOW KUCJIOTOM, a 3aTeM
miesnioubto. HanuBaroT B 0OJIBIIYIO JEIUTENbHYI0 BOPOHKY 15—20 MJI HEOUMILIEHHOTO
KepocuHa M TpHOaBIAOT 2-3 MJ KOHUEHTPUPOBAHHOM CEPHOWM KHUCIOTHI. BopoHky
3aKpBIBAIOT MPOOKON U CMECh BCTPSAXHUBaIOT 0K0JI0 10 muH. [Tpu 3TOM BOPOHKY AepKaT
npoOKOM BHU3 M BpEeMsI OT BPEMEHHU OTKPBIBAIOT KpaH, YTOObI BBIMYCTUTh BBEPX Mapbl
netyuux BemecTs. [locae 3Toro cMecu JaroT pacciaouThesl, HAa YTO TakKke MOoTpedyeTcs
MUHYT 10 uau naxke OoJbllle, U MEIJICHHO CIYCKAIOT HUKHUN CJIIOM KUCJIOTO T'yApOHA.
OcraBmuiics B BOPOHKE KEPOCHH IPOMBIBAIOT IMOJOOHBIM € CIOCOOOM BOJOW B
TedyeHue 1—2 wmuH. BOmHBIA CclOW COyckarT, a KepocuH mnpombiBaior 5— 10-
MIPOLIEHTHBIM PAcTBOPOM IIeiouu. [locne civBaHUs LIEIOYHOTO CJIOS OTMBIBAIOT OT
KepOCHHA BOJIOM OCTaTKH Iesioun (mpoda dpenondranmennom). YOexKaa0TCs B TOM, YTO
OYUIIICHHBII KEPOCHH OKa3bIBaeTCs OoJiee MPO3pauyHbIM, JIyUIlle TOPUT U UMEET APYTroil
3amax. Ha mnuctku QuubTpoBampHOM Oymaru MOMEMIAIOT Karld HMCXOJHOTO U




OUYMILIEHHOTO KepocruHa. OUUIIEHHBIN KEPOCUH UCHAPSIETCS MOTHOCTHIO, HEOUUIIICHHBIN
OCTaBJISIET MOCJIE CeOs MSITHO TPUMECEH.
Tema 9. Xumusi ctupaet, unctut u youpaer (10uacos)

Teopus (24): Mpuia. CoctaB, ctpoeHue, noiydeHue. CHHTETUYECKHE MOIOLIUE
CpPEACTBa M TOBEPXHOCTHO - aKTUBHBIE BeniectBa. OcHOBHbIE KOMMNOHEHTBI CMC:
NOBEpXHOCTHO-akTHBHBIE BemiecTBa ([IAB); BcmomoraTenbHble BELIECTBA: IICIOYHBIC
COJIM - KapOOHAT M CUJIMKAT HATpUs, HEUTpaJIbHbIE CONU - cyibdaT u GocdaT HATPuUs;
KapOOKCUMETHIIIIEIUTION03a, TOJMBUHWINUPPOIUIOH, XUMHUYECKHE OTOeIMBaTENn
(mepconn); XxuMuyeckue ortOenuBaTend  (MEPEeKUCh  BOAOpOa);  (U3HYECKUE
(omtrueckue) orOenwBaTenw - (HIYOPECHUPYIOMINE COCIUHCHUS, aJCOpPOIMOHHBIC
Kpacutenu (yJabTpaMapuH, WHJWIO, CUHTETUYECKUE OPTraHUYECKUE MUTMEHTHI);
ononobaBku - (epMeHTHl (JIUMa3bl, MPOTea3bl M Jp.); OTAYIIKH; AHTHUCTATHKH.
CpencrtBa OBITOBOM XMUMHUHM - XHUMHUYECKHE CPEACTBA IO YXOJy 3a COOCTBEHHOCTBIO:
OJICKJION, MOMeNIeHusIMH, aBToMoOuJisiMH. K cpenctBaM OBITOBOM XUMHUU OTHOCSIT
JNE3UH(QUIUPYIOLINE CPEACTBa, PENeUIeHThl M mp. cpeactBa. (CpeacrtBa OBITOBOM
XUMUH, IPUMEHSEMBIE UIs] BEIBEJICHUS TISITEH.

[Ipaktuka (849):1. Onpenenenue pH - cpeapl B MbUIax U MIAMITYHSIX.

2. IIpuroToBiI€HUE MbLIa U3 CBEYKH U CTUPAIBHOUN COJIBI.

3. BeiBenenue nsateH ¢ Tkanu. Mbuia. CocTaB, CTpOECHHE, OTyYECHUE.
4. CpaBHEHHUE CBOMCTB MblJIa CO CBOMCTBAMU CTUPAIIbHBIX TTOPOIIKOB.
Tema 10. Xumus u kocMeTH4ecKHe cpeacTBa (6 4acoB)

Teopusa(24): Kocmetnueckue moromue cpenctsa. Kpemsl. [Ienomoromme cpencraa.
OnosackuBatend U KOHAUIMOHEpPHI. ['enn. CocTaB U CBOMCTBA KAK COBPEMEHHBIX, TaK U
CTApUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBIN BEIOOP CPEJICTB TUTUEHBI; MOJIE3HBIE COBETHI M0
YXOJy 3a KOKe, BOJIocaMH U MoJ0CThio pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENapaToB
TUTHEHUYECKOM, JTIe4eOHOM U IeKOPATUBHON KOCMETHKH, TPAMOTHOE UX UCIIOIh30BaHNUE.
XHUMHUYECKHE MPOLIECCHI, JIEXKAIINE B OCHOBE yX0JIa 32 BOJIOCAMH, UX 3aBUBKHU, YKIIAJKH,
OKpacKH; MPaBWIbHBINA yXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOJIb30BaHUE MTPENApaTOB IS
OKpPaCKH U YKJIaJIKU BOJIOC, ODUEHTHPOBAHUE B UX MHOT000pa3uu. Jle3010paHThl U
030HOBBIN «IIUT» TUTAHETHI. JlyIiCcThIe BeliecTBa B mapproMepuu, KOCMETHKH, MOIOIITUX
cpenctax. Ddupneie macia. Cocras. Crnoxusie 3pupsl. CocTaB, CTpOEHUE, MOTyUYEHHUE.

[Ipaktuka(44): 1. U3ydyeHnue coctaBa 1eKOPAaTUBHON KOCMETHUKH 1O STUKETKaM.
2. Onpenenenue pH - cpenibl B MbUIaX U IIAMITYHSIX.
3. U3Bneuenue 3(hpupHBIX Macels U3 pacTUTeNIbHOro Marepuana. [lepeunas msra, enoBoe
MacJIo.
4. IlonydyeHue CIOXHBIX 3(QUPOB U3 OPTaHUUECKUX COCIUHEHUN. DTHUIIMETaHaT (3amax
poma). M300yTunaTanat (GpyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika qomamiHei anreuyku (124acos)

Teopus (54): JlekapcTBEeHHBIE MTpenapaThl, UX BUJIBI U Ha3HaueHHe. Kaxioe 1ekapcTBO
— XMMHMYECKUU peakTuB. MHororpanueii noxa. Ilouemy Kona Hano naepkarb B IUIOTHO
3aKyTMOPEHHOM CKIISTHKE. «3eEHKa» UM pacTBOP OpUITHAHTOBOTO 3e€HOr0. HeoObruHbIe
CBOMCTBa OOBIYHOW 3€NEHKU. AKTHBHPOBAHHBIA yrojb. JlekapcTBa OT MPOCTYABI.
Butamunsl CaMojienbHbIe JIeKapcTBa. ACIUPUH UM alleTWICATUIIMIOBAs KUCJIOTa U €Tr0
cBoiicTBa. UTO mone3Hee: acOUpUH WU yrcapuH, Hypoden wiu uldynpoden? Ilepexuch
Bojopona u ruaponepur. CBolicTBa mnepekucu Boxopona. IlepmaHraHat kamus,
MapraHilOBOKMUCIBIA Kajdud, OH e — «MapraHioBka». HeoObruHble CcBOMCTBa




MapraHioBku. Kakyro OmacHOCTb MOXET NpeACTaBlIATh MapraHuoBka. HyxHa nu B
JOMaIliHe anTedke OopHas kucimota. Crapbie JeKapcTBa, KaK C HUMHU TOCTYIHTH.
Bonpocer k cemunapam: 1. Ilepmanranar kamms. Ucrtopus otkpeitus. Dusnueckue
cBoricTBa. OKHCIIUTENbHBIE CBOMCTBA. lIpaBuiia XpaHeHHs IepMaHaraHata Kanus. 2.
[IpumeHneHnue pacTBopa MepMaHTraHaTa Kaius B ObITy, B MeAuluHe. Mepbl mepBoi
NOMOIIX TMPU OTPABICHUM KOHUEHTPUPOBAHHBIM pPACTBOPOM II€pPMAaHraHara Kajius. 3.
PactBop OpwuinantoBoro 3eieHoro. Ilepokcua Bogopoda, UCTOpUS  OTKPBITHAL.
[Teprugpons. ®dusnyeckue, XUMUYECKHE CBoWcTBa. [IpuMeHeHMe B MEIULIMHE:
KPOBOOCTaHABIIMBAIOIIEE U JIE3UHPUIIUPYIOIIEE CPEACTBO.

[Ipaktuka (7 4): 1. Ilomydenne ogodopma.
2. [lelficTBHE KMCJIOT HA OpUIUIMAHTOBBIN 3€JIECHBIM.
3. lllenoyHOE paciienieHrue JICBOMULIETUHA.
4. KauecTBeHHas peakius Ha IEPOKCHU BOAOPOIA.
5. OnpeneneHne BATAMUHOB B IIpeniapaTax MoJIMBUTAMUAHOB.
Tema 12. Xumus B MeaunuHe (32 yaca)

Teopust (2049): IlepBble maru xumuu B MeauiuHe. [lonarue o dapmakonoruu,
MaTpOXUMHUH, XuMuoTepanuu. [lapanenbc — OCHOBOMOJOXHUK MEAUIUHCKON XHMUHU.

Knapnuii T'anen — dapmakonor. II. Dpnux — OCHOBOMOJIOKHUK XHWMHUOTEPAIHH.
[Ipodeccuu: xummk, OMOXUMUK, (papmarieBT, TaOOpaHT.
JlexapcTBEeHHbIE BEIIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEIIECTB:

dapmakonoruueckas, xumudeckasd. CpIpb€ s TMOMYYEHUS  HEOPTaHUYECKHX,
OpraHUYeCKUX JEKAPCTBEHHBIX BeulecTB. POPMBI JIEKAPCTBEHHBIX IPENapaToB: TA0JETKH,
Ipaxke, CBE€YH, IMYJIbCUH, CyCIIEH3UHU, HACTOMKH U JIp.

[IpakTuka(1249): 1. O3nakomiienue ¢ opMaMu JIEKapCTBEHHBIX ITPenapaToB.
2. 3HaKOMCTBO ¢ 00pa3liamMH JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMH.
3. DKCKypcHs B MEIITYHKT.
Campie npoCThIE U3 JIEKAPCTB
[Tepmanranar kamus. Hcrtopusi oTkpbiTus. Duszndeckue cBOWCTBA. OKHUCIUTEIBHBIC
cBoiicTBa. [IpumeHnenue pacTBOpOB MepMaHTaHaTa Kajausi B ObITy, B Menuuune. [IpaBuna
XpaHeHus1. Mepbl IepBOM MOMOIIM IPU OTPABICHUM KOHIIEHTPUPOBAHHBIM PacTBOPOM
IIEpMaHraHara KaJusl.
Ilepokcun Bomopona, ucropust OTKpbiTHs. lleprugposs. dPusnyeckue, XUMUYECKUE
cBoiicTBa. llpuMeHeHue B MenuIMHE: KpOBOOCTaHABJIMBAIOIIEEe M AC3UHPUIUpYIOIICe
CPEACTBO.
WNon: ucropust oTKpeITHS, CTPOCHHE, (PU3NUECKHUE U XMMUYECKUE CBONCTBA, MPUMEHEHUE.
bopHast kucnorta, OOpHBIM CHHPT, AHTHUCENTHYECKAss AaKTUBHOCTh. MDU3MOIOTHUYECKUN
pacTBop.
JIsnuc. Hamareipasiii cniupT. ['excarmapar xmopuaa kanblus. ['entaruapar cyibdata
[IAHKA.
AKTUBUPOBAHHBIN YrOJb.
[Ipaktuka 1. [IpuroroiieHrE pacTBOpa XJIOPUAA KaIbLKS C 3aJJaHHOM MacCOBOM JOJICH.
2. «Kunkuit xameneon». PasznoxeHue nepokcuga Boaopoma. H202 — oxwuciutens,
BoccTaHoBUTENb. PacTBOpeHume wnoma B Boxe, B cnupre. Pacmo3sHaBaHue HMOIMIOB.
ObecuBeunBaHre PacTBOPA MEPMAHTaHaTa KaJlis aKTUBUPOBAHHBIM YTJIEM.

Anosuteie BemectBa SAapl. Knmaccudukanus sSAOBUTHIX BEMIECTB. YTapHBIM Tas:
npu3Haku orpabiieHus. Okazanue nepBoil momoiiud. PTyTre. TOKCMYHOCTH MapoB PTYTH.
Conu pryTu: KOJOMENb, CylieMa, MNpUMEHeHue B MeaunuHe. Mblmbik. CBHHEI.




Coenunenuss xpoma. TOKCMYHOCTH OpraHMYecKux pactBoputeneid. [lpaBuna XpaHeHus
A710B B ObITY. MephblI 1epBOii MOMOIIY MPU OTPABJICHUHU.

XuMusi U MeauluHA. buoOreHHble »HleMeHThl W HuX coeauHeHuss OOmui 00630p
OMOJIOTUYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopoa. Kucnopon. A3sor.
Cepa. ®ocdop. buonormyeckas poiap HEKOTOPHIX HEMETAUIOB, HE OTHOCSIIUXCS K
opraHorenam @top. Xiop. bpowm. Wop. Kpemunii. CeneH. buosioruyecku Ba)KHbIC
HEOPraHU4YeCcKHe coeuHeHus1 HemeTauioB. Kucinopoa. O30H. Boga. MuHepanabHbIE BOJIBI.
ITepoxkcun Bomopona. PepMEHTAaTHUBHBIE CPEICTBA 3aIIUTBHI OpraHu3ma. CepoBOIOPO/I.
Avmuak. [uxn wmoueBuHOOOpazoBaHusi. MoHookcua aszota. HuTpaTbhl, HHUTPUTHI.
VYrnekucneid  ra3.  MoHookcun — yraepoga.  bydepusie  cucTtemMbl  opraHuzMa.
I'mnpokapbonatnast Oydepnas cucrema. docdatHas Oydepnas cucrema. MexaHu3M
OydepHoro neiicTBus cucteMbl. B3auMOCBSI3b KPYroBOPOTOB OMOTE€HHBIX JJIEMEHTOB.
buoneoprannueckass xumMus U MeaunuHa HeopraHudeckyro OHOXUMHUIO MOXKHO
paccMaTpuBaTh Kak MPWIOKEHUE MPUHIMIIOB KOOPIAWHAIMOHHOM XHMHUU METANIOB K
OnosornyeckuMm ImpobiemMaM. Metauibl B OpraHu3Me 4esioBeka buonornueckas posib
«MeTaJIoB ku3HW» 001t 0030p ponu s-metayioB. Hatpuii. Kanuit. Maruuii. Kanbumii.
JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COIVIACHO ILJIaHA:

1. Coneprxanue B 3eMHOI Kope. BaxkHeiire npupoHble COCTUHEHUS.

2. Copnepxxanue u ¢GopMbI CyIIECTBOBAaHUS B KMBBIX OpraHu3Max. buosorudeckas posib.
3. IlpumeHeHne MeTallila U €ro COeIMHEHUN B MEUIUHE.

4. TOKCUYHOCTH METAJIJIa U €r0 COCIMHECHUIA. )

O6mmit 0030p pomu d-merammoB. XKenezo. Mapranen. KobGanetr. Menps. I[usk.
MonuOpeH.

JlaHHBIE METAJIJIBI PACCMATPUBAKOTCS COTJIACHO ILJIaHA:

1 Conepxanue B 36MHOM KOPE.

2. BaxHeiine NpupogHbIE COCTUHEHUS.

3. Coneprkanue v opMbI CYIIIECTBOBAHUS B JKUBBIX OpraHu3Max. buonoruueckas posb.

4. [IpumeHeHre MEeTaJIa U €r0 COCIMHEHUI B MEAULIUHE.

@u3nonorudecKkass U IMaToJIOrHYecKas pPoJib HEKOTOPBIX 3JIEMEHTOB B OpPraHU3ME. S-
OnemenThl. d-Onementsl. KomruiekcHbie (KOOpIUHAIMOHHBIE) COCIUHEHUS Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. JJIEMEHThI, OOJIe3HH, JIEKapCTBAa. BHOJOTHYECKHM aKTUBHbBIC
MOJIEKYJIBL.

Bona. AMuHOKHCIOTHL. AckopOwHOBas kuciota. OpTOMOJEKYJIspHas MEIUIMHA.
buonornueckn akTUBHBIE OJMIOMEPBHI bHOJIOrMYECKass pojib HEKOTOPBIX METAJUIOB, HE
OTHOCSIITUXCS K «MeTajliaM )Ku3Hu». Anmromuauit. Cepeopo. bapuii. Pryts. CBuHel.

[Ipaktuka.  Temamuueckas uxmopuna « Xumus u MEOUYUHAY.

dusznyeckKas XUMUA U MEULIMHA.
®duznosior — 370 GU3UKOXUMHUK, UMEIOIIUHI JEJI0 C SIBJICHUSMHU )KUBOTO opranuzma. .M.
CeuenoB JKuBble opraHu3Mbl MOTYT CYHIECTBOBATH JIHIIb OJaroaps UX 3amevaresbHON
CITOCOOHOCTH KHHETHYECKH KOHTPOJIUPOBATh XUMUUYECKUE PEAKIIMU U TEM CaMbIM
IIOJIABJIATh CTPEMIICHUE K JOCTUKEHUIO TEPMOJIUHAMUYECKUX paBHOBecuid. 11.B. bepe3un
XuMHUYECKasi TEPMOJIMHAMUKA U )KUBbIE OPTaHU3MBbI TE€pMOIMHAMUKA U OPTaHU3MBL.
XuMmudeckas 1 OMOXUMUYECKasi KHHETUKA U KaTaym3. DepMeHThI — OMOJIOTHYECKHE
KaTaIn3aTophl. 3HAYEHHUE PACTBOPOB JJIs1 OMOJIOTHY U MeAUITMHBL. KHCIIOTHO-1IIeI09H0e
paBHOBecue 1 Oy(epHbIe CUCTEMBI OpraHn3Ma. AMUHOKHCIIOTHBIE Oy(epHBIE CHCTEMBL.
benkowie Oydepnbie cucteMbl. MI3MeHEeHnEe KICIOTHO-IIETOYHOTO PAaBHOBECHUS TTPU
Pa3TUYHBIX 3a00JICBAaHUSX.



MeaMuMHCKHE MaTEePHAJIbI

Heoprannueckne MeOUUMHCKHME MaTtepualbl. MeTramibl. YTJIEpOIHbIE MaTepUAIb.
MexaHu3Mbl B3aUMOJIEUCTBUSI MEIUIIMHCKUX MAaT€PUAIOB C OUOJIOTHYECKUMU CUCTEMaMH.
B3anmoneiicTBusa: MaTepuan — KpOBb, MaTEpUall — TKaHb, MaT€pUall — KJIETKA, MaTepHal —
OMOTIOJIUMEDHI.

HckyccTBEHHBIE OpraHsbl. Anmnapatsl «HUCKYCCTBEHHOE cepALe-JIerKoe,
«UCKYCCTBEHHas MouKa». MICKycCcTBEHHOE cepAle YeloBeKa C aBTOHOMHBIM HCTOYHHUKOM
NUATAHMUS.

Bompocsl k cemuHapaM: 1. Mom: HMCTOpHS OTKpBITHS, CTpOeHHE, (DH3MUECKHE W
XUMUYECKUE CBOMCTBA, TPUMEHEHUE.

2. bopnast kucnoTa, G0pHBINA COIUPT, AHTHCETITUYECKAsT aKTUBHOCTb.

3.®usnonornueckuit pactBop. Jlsmuc. HamateipHblil ciupT.

4. ®ypaunnvH. AKTUBUPOBAHHBIM yroiib. ['opunmyHuKkM, miactelpu. WX npumenenwue,
CBOMCTBA, CIOCOOBI XpaHEHHUS.

5. AcnupuH. IIpumenenue, papmakonoruueckoe 1eicTBUE Ha OPraHU3M.

6. AHTHONOTHKY, KiIaccudukaims. Jucoakrpuos.

/.ApoMaTuyecKkie Maciaa U UxX JIHCTBUE Ha OpraHu3M. ApoMaTepanus.

8. AcniupuH, pU3NUECKHE CBONCTBA, HCTOPHUS MOJIyUEHUS.

9. AHTUOMOTHKH, UCTOPHUS OTKPBITUS.

10. Knaccudukanust ssHOBUTHIX BEIICCTB.

11. Yrapnsiii ra3: npuzHaku orpasiieHus. Oka3aHue epBOX MOMOIIN.

12. Pryth. TokcnuHoCTh mapoB pryTu. COoNM pTYyTH: KAJIOMENb, CyJeMa, IPUMEHEHUE B
MeauurHae. Mpibak. CBuHen. CoeAMHEHUST XpoMa.

IIpakTtuka 1. MccnenoBanue JIEKapCTBEHHBIX MTPENAPATOB.

2. JlenoBas urpa «Cnacute 0oibHOTO». JleoBasi urpa CONpOBOXKAAETCS MPOBEICHUEM
KaueCTBEHHOI0 aHallu3a pPAacTBOpa KOHKPETHOI'O BEIIECTBA XWMHUYECKHMMH METOJIaMHU.
(BemectBa: Tmocynb(har HaTpus, HOBOKAWH, JaKTaT Kajblus, D-TIIOK03a, MeAHbIN
Kynopoc, OpoMu1 Kausi, Cyib(paT Maraus).

3. UccnenoBanue TOKCUYHOCTH OBITOBBIX BeriecTB. OCTOPOXHO, muIeBbie n00aBku! Mx
JIEVUCTBUE HA OPTaHU3M.

4. Pemenue 3a1a4 1o o0IIeH XUMUU ¢ METUKO-OMOJIOTUYECKON HAMTPaBICHHOCTHIO.

5. KoHkypc (KOJIMYECTBEHHBIN) unciia penieHHbIX 3anad. CocTaBiaeHne COOPHUKOB 3a/1a4
yuamuxcsi no teme (¢ pemeHusmu). CocTaBieHUE TBOPUYECKUX PACUYETHBIX 3ajay IO
Pa3IUYHBIM TEMAM.

Tema 13. BoinosiHeHne npoexkToB (7 4acoB)

Teopus (2u): Ilonstre mpoekTa. TUIbI MPOEKTOB, OCHOBHBIE ATalbl BbINOJHEHUS
npoekTa. Kputepun oneHMBaHUs BBINOJHEHUS W 3alIMThl MPoekTOB. Co3/laHnue MpoeKTa
OCYUIECTBJISIETCS MO cleAyromuM 3Tanam: — Onpenenenue npodseMbl; — AKTyanu3anus
TteM; — BeiOop oObekTa nzyuenus; — IlocranoBka nenu u 3agay; — [londop martepuana; —
Boibop wmetonoB wuccnenoBanus; — IlpoBeaeHue SKCHEpUMEHTAIBHONM paboOThl; —
Odopmiierne paboThI; — 3amMTa MPOEKTA, MPECTABICHUE PE3YIHTATOB.

[Ipaktuka(54): BeInogHEeHWEe NOPOEKTOB €  HUCHOJB30BAHUEM  KOMIIBIOTEPHBIX
TE€XHOJIOTUH. 3alIUuTa IPOCKTOB.




IHVIAHUPYEMBIE PE3YJIBTATBI
JIuunocmnuoie pezynomamar:

chOpPMUPOBAHHOCTh ~ MOTHBAlMM K OOY4YEHHIO U
LIeJICHAIIPABJICHHOM MO3HABATEIbHOM €A TENIHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K CaMO0OpPa30BaHUIO;

CIIOCOOHOCTh K CaMOCTOSITEJIBHOM, MCCIEN0BAaTENbCKOM, MH(OPMALMOHHO-
MMO3HABATECIbHOM, AHAIIMTUYECKOM JESITEIbHOCTH;

cOPMUPOBAHHOCTh  HABBIKOB  COTPYAHHMYECTBA CO  CBEPCTHUKAMHU
Y B3POCIIBIMH.

Memanpeomemmnuie pe3ynromamal:

c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O B3aWMOCBS3M M B3aUMOJCHCTBUU
€CTECTBEHHBIX HAYK;

c(hOPMHUPOBAHHOCTh yYMEHUH CaMOCTOATENBHO OMNpEeAeNiATh Ield U
COCTaBJIATH IUIAHBI JIESTEIBHOCTH; CAMOCTOSITEJIBHO OCYILIECTBIATh U
KOPPEKTUPOBATh JIESITEIbHOCTD;

BJIaJICHUEC HaBBIKAMU TMOJYy4YeHUSI HEOOXoaumMou wuHopMaluu, ymeHue
KPUTHUYECKU €€ OlEHHUBaTh W 0OpabaThiBaTh, YCIICIIHAS OPUEHTALUS B
Pa3JIMYHBIX UICTOYHUKAX WH(pOpMaLINHY;

YMEHHUE HCIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

YMEHHME AaHAJIM3UpOBaTh, OLICHUBATH, IMPOBEPSATH Ha JOCTOBEPHOCTH
1000011aTh HAyYHYI0 HH(OPMAIIUIO;

BJIaJICHUE HaBBbIKAMU TO3HABATEIBHON pedJeKCMM U  TIPE3CHTAIuU
PE3yIbTAaTOBCOOCTBEHHBIX HCCIICIOBAHUM.

Ilpeomemmuvie pe3ynrvmameol. TIOCIE 3aBEpUICHUS OOY4YEHUS 10 Tporpamme
oOyyaroruecs: OyayT 3HATh:

— COCTaB, CBOICTBA, 00JaCTH MPUMEHEHHsI HanOoJiee PaCIPOCTPAaHEHHBIX BEUIECTB U
MaTepUAIOB M yMETh TPUMEHSITh WX [0 HA3HAYCHHUIO, COOJIOasl IpaBmia
0e301acHOro o0paIieHus ¢ HUMH;

— POJIb XUMUYECKHX 3JICMCHTOB M UX COCTMHCHUHN B )KU3HEACIATEIIBHOCTH OPTaHN3Ma,;
— BOXHEUIIINE XUMUYCCKHE TIPEBPAILCHUS, JICKAIINE B OCHOBE METa00IN3Ma;

— HEKOTOPbIC HEOPTAHUYECKUE M OPTAaHUYCCKUE BEIICCTBA, IPUMCHSICMBIC B
MEJIUIIHE.

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

— COCTaBJIAITH CXEMBI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IMPUPO/IE,
00OCHOBBIBATh POJIb KAXKJOTO B COXPAaHECHUH IPUPOIHOTO PaBHOBECHS,
aHAM3UPOBATH MPUYUHBI U ITOCIIEACTBHUS €r0 HapyIICHUS;

— IPOBOJIUTH XUMHUYECKUI IKCIIEPUMEHT 110 OOHAPYKEHHUIO KATHOHOB M aHUOHOB B
pacTBopax;

—c00Jr01aTh MpaBuia 0€30MacHOCTH MpH 0OPAIICHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMH U CPEACTBAMU OBITOBOW XMMUU;

—COCTaBJISITh OTUYET O MPOJIEIAHHOM IKCIIEPUMEHTE;

—MPUMEHSATH BEIIECTBA M0 HA3HAUYEHHUIO;



—peuaTtb 3a1a4un pa3HHqHOﬁ CTCIICHHU CJIOXXHOCTH:. KaK TUIIOBBIC, TAK 1 KOMIIJICKCHBIC,
—pa3BuUBATb CO6CTB€HHYIO WHUIOWATHUBY U MIO3HABATCIIbHYIO AKTUBHOCTDL IIPpU
PCUICHUHU PA3JIMIHBIX BOIIPOCOB U HpO6JICM B XUMHHU.

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

KAJIEHJIAPHBIN YYEBHBIA I'PA®UK

No
i OCHOBHBIE XapaKTEPUCTUKHA 00pa30BaTEIILHOTO MpoIiecca
1. | KonudecTBO yueOHBIX HEJCTb 34
2. B [1IEPBOM MOJYTOJIUN 16
3. BO BTOPOM TOJIYTOAUHN 18
Hauano yge6HOTO TOa (TUTaHUpyeMas 1aTa Hadana
4, Y1 Aa (UIaHHpyemas 1 06.09.2021
3aHSITUIN )
OxkoHuaHue ebHoro roma (TUTaHWpyemas jJaTa
5, yHeon aa Py A 28.05.2022
OKOHYAHUS 3aHSATHH)
6 KonuyecTBO yueOHBIX 4acOB Ha OJIHOTO y4YaIllErocs B 4
" | Hexeno
7 KonuyecTBO yueOHBIX 4acOB Ha OJIHOTO y4alllerocs B 144
" | roxg
8. | ®opma oprarm3zainuy 006pa3oBaTeILHOTO MIpoIiecca OYHO
YCJIOBUS PEAJIM3ALINU ITPOT'PAMMBbBI
Mamepuanvho-mexnuueckoe obecneuenue nPoOPammol
OpraHu3aiioHHBIC  YCJIOBHS,  TO3BOJLIIONIME  pealiM30BaTh  COJEpKAHUE

JOTIOJTHUTENBHOW 00pa30BaTeIbHOM NPOrpaMmbl «XUMHUS B JKU3HM UYEIOBEKA»
MpeAnoJiaraloT HaJIu4ue: - MOMEIIEHUsI, YKOMIUIEKTOBAHHOTO CTaHIapTHBIM Y4eOHBIM
o0opynoBaHuEM U MeOeNbIO (JI0CKa, MapThl, CTYJNbS, MIKA(dbI, JIEKTPOOOECIICUCHHE,
BBITSDKHOM ITKad), paKOBHHA C XOJIOJHOM BOJOIPOBOJHOW BOJIOH). - HEOOXOIUMBIX
JUISL  OKCIIEPUMEHTOB  OOOpYAOBaHWS U  PEAKTUBOB. -  MYJbTUMEIUHAHOTO
o0opynoBaHusi (KOMIBIOTEp, HOYTOYK, MPOEKTOp, (UIdIIKAPTHI, IKpaH, CPEACTBa
TEIEKOMMYHUKAIIMM  (JIOKaJbHbIE  IIKOJIbHBIE CETHU, BBIXOJ B  HMHTEPHET).
Junaktudeckoe oOecredeHne MpenoiaracT HaIWYUE TEKCTOB Pa3HOYPOBHEBBIX
3a/laHUM, TEMATUYECKUX TECTOB IO KaXJIOMYy pa3deily TEeMbl, MHCTPYKIUN IJis
BBITIOJTHEHUSI TMPAKTUYECKUX paboT, TaOauIbl XuUMHUYeckux odnemeHtoB J[.U.
MenneneeBa, TabJIUIBI PACTBOPUMOCTH OCHOBAHMM, KUCIIOT, COJICH.

Y4eOHO-MeTOAMYECKOE o0ecliedeHue MPOrpaMMbl

MCTOI[I/IKa 06y‘{€HI/IH o mporpamme «X¥MHSI B KHW3HHU YEJIOBEKa» COCTOUT U3
COUYCTaHHs JICKOMOHHOTO H3JIOKCHUA TCOPETUUCCKOro Marcepuajga C HarJsJHbIM
ITOKa30M MJUIIOCTPUPYIOMICIO MaT€purajla U IMPpUEMOB PCIICHUA IMPAKTHYCCKHUX 3aJay.
O6y11a1011mec;1 3aKpPCIUIAIOT IMOJYUYCHHBIC 3HAHHUA IIYTEM CaMOCTOATCIBHOI'O



BBIIIOJIHCHUA HPAKTUICCKUX pa60T. I[J'I?I pasBUTHUA TBOPYCCKOI'O XHMMHYCCKOI'O
MBIIIJICHUS. Y1 HaBBIKOB aHAJIMTUYECKOM ACATCIIbHOCTHU IICAaror mpoBoaAuT CEMHUHAPHLI,
3aHATHA 110 IIPC3CHTAIMN TBOPYCCKUX H IMPAKTHYCCKHX pa60T, MO3I'OBBIC IITYPMBI,
HHTCIUICKTYAJIbHBIC UT'PLI.

Hngpopmayuonnoe obecneuenue

CIIPAaBOYHHUKH, YUEOHBIE MJIAKAThI, TONOJHUTEIbHAS JIUTEPATYPA 10 XUMHUH,
pa3naToYHbIA MaTepua, Moa00pKa KOMIIBIOTEPHBIX MPE3CHTALUHN U
BHUJIEOMATEPUATIOB

Kaopoeoe ooecneuenue
1.Yuumens o6uonocuu Henomuawux Ceemnana Heanoena. B1988 rony
3akoHuMiIa KpacHOSpCKUil rocyaapCTBEHHBIM NENArorMYeCKUi YHHBEPCUTET IO
CIEIUATBbHOCTH YUYUTETh OUOJOTHU U XUMHUH, IPUCBOCHA KBaTU(UKAIIUS YIUTEIb
XUMUHU U OMOJIOTUN
2. Cmaoic 33200a. Kamezopusa evicuias

3. Ileoazoz /10

®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

(I)Ole)I MPOBCACHUSI aTTeCTallMU: OIIPOC, TCCTUPOBAHNC, AHKCTHUPOBAHMUC,
KOHTPOJIbHOC 3aJaHUC, IICAArOorndcCKoC H&6J’IIO)ICHI/IC.

JUist oTClie)KuBaHUS PE3yJIbTATUBHOCTH 00pPa30BaTEIBLHOIO IMpoliecca Mo Mporpamme
«XUMHUS B KU3HU YEIIOBEKAa» HWCHOJB3YIOTCS CHEAYIOIIUE BHABI KOHTPOJS: -
MpeBApUTENIbHBIA KOHTPOJIb (MIPOBEpPKA 3HAHUW YyYalllMXCAd HAa HAYaJIbHOM JTare
OCBOEHHS MPOTPaMMbl) — BXOJIHOE TECTUPOBAHUE; - TEKYIIUH KOHTPOJIb (B TCUCHHE
BCETO CpOKa peaiu3allid MPOTPAMMbI); - UTOTOBBIM KOHTPOJb (3aKIHOYUTEIbHAS
poBepKa 3HAHWMW, YMEHHM, HaBBIKOB 110 UTOTaM peanu3aiuu [Iporpammer).

@DopMBI aTTECTAINH: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPUYECKHUE OTUETHI;

- y4acTH€ B TBOPUECKUX KOHKYpCax U MPEAMETHON OJIMMIIUAJE IO XUMUMU;
- PE3EHTAalNs U 3al1Ta MPOEKTA.

Texymmii KOHTpodb: @PopMaMH KOHTPOJS YCBOGHMSI Y4eOHOro wmarepuana
IPOrpaMMbl SIBJISIFOTCST OTYETHI MO MPAKTUYECKUM padoTaM, TBOpPYECKHE padoTHI,
BBICTYIUIEHHS HAa CEMUHApax, CO3AaHNE NPE3EHTALNU 0 TeMe U T. 1. O0yuarouiuecs
BBIIIOJIHAIOT 33JaHUs. B HHAMBUAYAIBHOM TEMIIE, COTPYIHMYAss C IIE€JaroroM.
BrinosiHeHNre IPOEKTOB CO34AET CUTYALIMIO, IIO3BOJIAIOLLYIO PEAIM30BATh TBOPYECKUE
CHJIbI, 00€CTIEYNTh BBIPAOOTKY JIMYHOCTHOTO 3HAHMsI, COOCTBEHHOTO MHEHHS, CBOETO
CTWISA JESATeNbHOCTH. BiitoueHne oOyyaronmxcs B pealbHyl0 TBOPYECKYIO
NEeSATENbHOCTh, MPUBJIEKAIOLIYI0 HOBHU3HOW M HEOOBIYHOCTHIO SIBIISIETCS CTUMYJIOM
pa3BUTHsI MO3HABATEIbHOIO MHTEpeca. OJHOBPEMEHHO DPAa3BUBAIOTCS CIHOCOOHOCTH



BBISIBJISITH MPOOJIEMBbl M paspeliaTth BO3HUKaomue mnpotuBopeuns. [lo oxoHuaHuu
Ka)XI0W TE€MbI ITPOBOAUTCS UTOIOBOE 3aHATHE B BUJE TEMATHYECKOTO TECTUPOBAHMS.
Hrorosas arrecranus npeaycMaTpUBacT BBIIIOJHEHUE UHANBUAYAJIbHOTO IIPOCKTA.

Cucrema OTCJEKHBAHUA H OLCHUBAaHUA Ppe3yJdbTaToB oﬁyqumI neTeﬁ

I[aHHOﬁ nporpamme.

[Iponiecc oOyueHwus mperycMaTprUBaeT CISAYIOIINE BUAbI KOHTPOJIS:

Bpemst npoBeaeHust

\ Iean npoBeaeHus

| DopMbI KOHTPOJISA

BXxoaHO# KOHTPOJIb

B nauane yueOGHOTO rosma

Omnpenenenue YPOBHS
pa3BUTHUSA JETEM, 170,
TBOPYECKUX CIIOCOOHOCTEN

Tect

Texkymuii KOHTPOJIb

B TEUYCHHUEC
y4eOHOro roja

BCCTO

Onpenenenue CTETICHU
YCBOCHUSI  OOyYarOIIMMUCS
y4e0HOTO Marepuana.
OnpenesneHue  TOTOBHOCTH
JeTel K BOCTIPUATHIO HOBOTO
Marepuana. [loBbIieHne
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTU JIETEU
B O0Oy4EHHH. [Toxbop
HauboJee 3¢ (peKTUBHBIX
METOJIOB u CpEICTB
oOy4eHmus.

IIpaKTHYCCKas
coOecenoBaHuUE;
BUKTOpHHA, 3a4eT
3aa4am

pabora;

I10

HUTOroBbIM KOHTPOJIb

B konme yuebGHOTO TONa
10 OKOHYaHUU 00Yy4YCHUS
o Mporpamme

OnpeneneHue  U3MEHEHMS
YPOBHSI pa3BUTHUS AETEH, UX
TBOPYECKUX CIIOCOOHOCTEH.
OnpeneneHne pe3ynbTaToOB
oOydenusi. OpueHTUPOBaHUE
yYalluXxcsd Ha JaJbHEHUIIEe
(B TOM qHUCIIe
CaMOCTOSTENIbHOE)
oOy4deHue. [lonyuenue
CBecHUN IS
COBEpIICHCTBOBAHUS
001eo0pa3zoBaTeIbHOM
nporpaMMbl M METOJIOB

oOy4eHusl.

3amura MIPOEKTHO-
HUCCJIICIOBATEILCKON
paboTHI

METOINYECKHUE MATEPHUAJIBI

Oco0eHHOCThIO OpraHu3alui 00pPa30BaTEIBHOTO

oOyueHue.

nponecca ABJIICTCA OYHOC




OcHoBHBIMH (opmMamMu pabOThl Ha 3aHATHH SBISAIOTCA KOJUICKTHUBHBIC
OOCYXXJEHHs, TUCKYCCHHM, SKCKYpPCHH, IMpakTU4Yeckue  paboThl, HUCCIEIOBaHHUE,
HaOJ0IeHNEe, paboTa ¢ Hay4yHOU JTUTEpaTypoil.

OCHOBHBIE METO/Ibl OPraHU3ALMH YU€OHO-BOCIIUTATEIBHOTO MpoLiecca:
CrnoBecHblil MeTOA - pacckas, Oecena, 00CyKIEHUE;

MeTtoa HariasAHOCTH - HarJsAHbIe TOcOOUs, (OTO- U BUI€OMATEPUAIIbI.
[TpakTHyeckuii MeTo1 — HaOMIOICHNE, TPAKTUYECKUE PaOOThI, SKCKYPCUHH.
OOBACHUTENBHO-UILTIOCTPATUBHBIN - COOOIIEHNE TOTOBOM HH(GOPMAIIUH.
YacTUYHO-NTOUCKOBBIN METO/] - BHIIIOJHEHHUE NTPAKTUYECKUX PaOOT.

B mporuecce 00yueHus: mpeaycMaTpUBAIOTCS TEOPETUUYECKUE M MPAKTUUECKHUE
3aHaTuA. TeopeTnueckas 4acTb OOBIYHO 3aHUMAeET He Oosee 45 MUHYT OT 3aHATUA U
4acTO UJET NapAJIIEbHO C BBIIOJHEHUEM MTPAKTUYECKOTO 3a/1aHHS.

CmpyKkmypa 3auamuil coCmoum u3 HeCKOJIbKUX 3manoe:

1. Opranuzanus Havasia 3aHATHS (aKTyaau3aius 3HaHUuM )

2. IlocTaHoBKa 11e/1M U 33724 3aHATUS (MOTUBAIIH)

3. TeopeTuyeckas 4acTh (03HaKOMJICHUE C HOBBIM MaTE€pUaIOM)
4. IlpakTryeckast 4acTh (MIEPBUYHOE 3aKPEIICHUE HABBIKOB)

5. IlpoBepka nepBUYHOTO YCBOCHUS 3HAHU N

6. Pednexcus

7. PexoMeHmanuu Jyisi CaMOCTOSTEIbHOM paOOTHI.

Ha 3anatusx npuMeHsI0TCS JUIAKTHYECKUE MaTepHabL:

® UAAKTUYECKHUE MOCOOMsS (KapTOYKH, Pa3JaTOUYHbIN MaTepuai, BOIPOCHI
JIJIsl yCTHOTO U TIMChbMEHHOTO OIpOoca, MPAKTUYECKUE 3a/I1aHus);

® BHJICO3ANKCH, BUJIEO YPOKU;

® [IpE3CHTALUH.
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