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Pabouasn npozpamma cocmaejieHa Ha ocroee:

. ®denepanbHblil 3aK0H 0T 29 nexadpst 2012 1. Ne 273-D3 «O6 obpazoBaHumn
B Poccuiickoit denepanuny».
. denepanbHOTO TOCYJapCTBEHHOTO obOpaszoBarenbHOro crangapra 00O,

YTBEP)KJICHHOTO TIpuUKa3oM MuHHCTepcTBa o00pa3oBaHus W Hayku Poccuiickoi
@enepanuu ot 17 nexadbpst 2010 r. N 1897, ¢ mocnenyronmmMu H3MEHEHHISIMH,

e Amropckoil mporpammbl Xumus 7-9: Xumusa. PabGoume mnporpamMmel.
[Ipeamernas nmuaus yaeonukoB O. C. I'abpuensna, . I'. Octpoymona, C. A. Cnaakosa.
8—9 xuaccnl / O. C. T'abpuensy, C. A. CnagkoB— M. : [Ipocsemenne, 2019.

J .OcHOBHOI1 ~ 00pa3zoBaTeNbHONM  HPOrpaMMbl  OCHOBHOI'O  0OIIEro
obpaszoBannss MBOY «benprunckas CII», yTBepkIeHHON Mpuka3oMm aupekropa Ne
oT r

. l'omoBoro yweOHOro maHa oOpa3oBaTenbHOTO Mporecca B MBOY
«benprunckas ClI» na 2022-2023 yu. rox.

. denepalibHOTO MEePEYHs YYCOHNKOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAHUIO
Opu  peanu3aiu  mporpamMm  ooOmero obOpasoBanus, (IIpukaz MwuHHCTEpcTBa
npocsemeHust PO 20 mas 2020 r. Ne 254.);

. [Tonoxenus o pa3padorke padoumx NPOrpaMM IMpeIMeTOB, KYpPCOB,
AUCHMIUINH (MoayJieil) B pamkax peamu3zanuu ®I'OC Ha4YaIbHOTO U OCHOBHOIO
o0mero odopazoBaHusi, paboueil mporpamme yd4eOHBIX MpPeaAMETOB, KypcoB B MBOY
«benptuHcKas Clly», yrBepxmenHoro mnpukazom Ne 23/-p ot 31.05.18 r.( ¢
JOTIOJTHEHUEM )

Mecto npeamera B 0a3ucHOM y4eOHOM (00pa3oBaTebHOM) IJIAHE.

[Iporpamma «Xumust B ObITy» n3ydaercs B 8-11 kinacce B konuuecTBe 68 yacoB 3a JBa
roja .

B yuebnom mnane MBOY «benptunckas CIL» Ha n3ydenue npeamera BHEYpOUHOH

JEATETLHOCTH «XUMHUSI B OBITY» OTBOAMUTCS 35 4acoB, U3 pacyeTa | yac B HEEIO.

IlosicHuTeIbHAsA 3anuCcKa
Hanpasnennocts: [IporpamMMbl ecTecTBeHHOHAYYHAs
VYposenb ocBoenus [IporpamMmel - 6a30BbIi
AKTYaJIbHOCTB M 0COOCHHOCTH NPOTrPaMMbI
Cucrema o0miero o6pa3oBaHus HE BCErJja MOXKET 00€CTIeUUTh 00yUaroIMXCs TAKUM YPOBHEM
00pa3oBaHus, KOTOPBII OyJeT JOCTAaTOUEH AJIS pealn3allii UX CIIOCOOHOCTEN B BRIOpaHHON
cdepe nestenbHOCTH. [IporpamMMa BHEYpOUHOH €ATEIBHOCTH «XUMUS B OBITY»
(manee - [Iporpamma) HarmpaBiieHa Ha pa3BUTHE U HOPMHUPOBAHKE Y O0yUAIOIIUXCS LIEIOCTHOTO
IPEJICTaBICHUS 00 OKPYKAIOUINX BELIECTBaX HA OCHOBE MOJIYYEHHBIX XUMHUUECKUX 3HaHUN. B
xoJie peanuzanuu [IporpamMmmel, o0yuaromuecs: COBEpIICHCTBYIOT CBOM YMEHHUS U HaBbIKH B
pELIeHNH MPaKTHYECKUX 3ajay, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTUYECKOT0, UHKEHEPHO
TEXHUYECKOTO ¥ 2KOJIOTUYECKOro MbllUieHus. Ha npuMmepe XxuMunu, ydqamuecs noaydaroT
IIPEJICTaBICHUS O METOAAX
MO3HAHUS, XapaKTEPHBIX JJIS1 €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM M TEOPETUYECKOM )

[IpenycMoTpeHHast mporpaMMoOi peanu3alus MEXIPEAMETHBIX CBSI3€H MO3BOJIUT
00y4aroImuMCcs OCYIIECTBUTh MHTETPAIIMIO UMEIOIINXCS TPEICTABICHUN B IIEIOCTHYIO KapTUHY
MUpa, @ IPAaKTUYECKUE 3aHATUS U MPOEKTHAs IE€ATEIbHOCTh COBEPIICHCTBOBATh YMEHUS U
HaBBIKH, HEOOXOIUMBIE JUTS TPOBEACHUS HCCIeI0BaHUs, CONIOCTaBIEHUS (PaKTOB, aHAIHU3a
MOJIyYEHHBIX PE3yIbTaTOB, PA0OTHI C MPUOOPAMH U PEAKTUBAMHU.

Brnanenue 3HaHUSAMU O XUMHUYECKHX BEIIECTBAX MOTYT 00ECIeYUTh IPAMOTHOE OTHOILIEHUE K
pUPOJIE U K COOCTBEHHOMY 3/I0pPOBBIO O3 HaHeceHus yiiepOa. [1oaToMy 3HaHHE BO3MOKHBIX
NOCJIEACTBUM BO3/IEHCTBUS Pa3INYHOIO POJa XUMUYECKUX COEIMHEHUI Ha OPraHU3M YeJI0OBEKA C
CTaHOBUTCS HEOOXOIMMBIM HE TOJBKO JIJIS Bpayueil, HO U JUIsl KaKJI0T0 YeloBeKa. 3HaHMUS,
MOJIy4aeMbl€ B IIKOJIE IO XMMHUHU, BO3MOXKHO U HEOOXOIUMO TPaMOTHO IPUMEHSTh U B
noBceIHeBHOM ku3HU. [lo3HaBas ocHOBoMOararoue 3aKOHbl XUMHH, 00yJaromuecs
3HAKOMSITCSI C COCTAaBOM M CBOWMCTBAMU PA3JIMYHBIX XUMUYECKHX BELIECTB, KAK ECTECTBEHHBIM



00pa3oM MPUCYTCTBYIOIINE B YEIOBEYECKOM OpraHU3Me, TaK U MPU HE3aBUCUMOM BHEIIIHEM
BozeiicTBuM. LLIKONTPHUKY y3HAIOT, KAK UMEHHO ATH BEILIECTBA BIMSIOT Ha MPOLIECCHI
JKU3HEACSITEIbHOCTH OpraHu3Ma M Ha caMmy KU3Hb YEJIOBEKa - YTO MOJIE3HO U B KAKUX
KOJIMYECTBAX, & YTO MOXKET OKa3bIBaTh OTPHUIIATENILHOE BIUSHUE.

[Tporpamma «XuMusi B ObITY» 3HAKOMUT 00YYAIOIIUXCSl C KOMIUIEKCHBIMU TIpo0OIeMaMu
W 3aJladyaMu, TpeOYIONMMHU CHHTE3a 3HAaHUH 110 pAY MpeaMeToB ((hu3uka, OMOIOTHsI, SKOJIOTHS,
reorpadusi, ICTOpU). DKOJOTHUECKUE 3a/1a41: aHAJIN3 U3MEHEHUH B OKpYXKAroIleH cpene u
OpraHM3aI|sl CBOETO BIUSHUS HA CUTYyalHIo, popMUpoBaHUE OEpPEeKHOTO OTHOILICHUS K IPUPOIE.
dusnuecKue 3a1a4n: u3yueHne (PU3nYecKux CBOUCTB BELIECTB, (PU3NIECKUE METO/IbI aHATH3a
BeniecTBa. Vctopudeckue 3aauu: HCTOPUUECKHUE CBEJICHUS O BIUSHUU XUMUU Ha KU3Hb
YeJI0BEKa.
buonoruueckue 3agaun: n3y4eHre XUMHUUECKOTO COCTaBa OOBEKTOB KUBOW IPUPOIBI.
HNudopmarnka — nouck napopmanuu B HTEepHETE, CO31aHNe M 0QOPMIICHHE TIPE3CHTAIUH,
paboTa B TEKCTOBBIX U TAOJMYHBIX PEIaKTOPaX.
Copneprkanue mporpaMmbl 3HAKOMUT O0YYAOLINXCS C XapaKTEPUCTHKON BEIIECTB, OKPYKAIOIIUX
Hac B OBITY: BOJIa, TOBapeHHAas COJIb, MUILEBAs COJIA, C BEUIECTBAMHU, U3 KOTOPBIX CIIEIaHbI
MoCy/a, CIUYKH, KapaHaly, Oymara, CTpOUTEIIbHbIC MaTEPHAIIbl, aBTOMOOWIIbHASI TEXHHKA,
JIeKapcTBa U T.I.
Takue Tembl kak: «Boma», «IloBapennas conby, «Cnuukuny», «bymara» 1aroT BO3MOXHOCTh
aKTyaJlM3aluy SKOJIOTMYECKUX 3HaHHM oOydaromuxcs. [IpakTnyeckue 3aHATHS CIOCOOCTBYIOT
(hOpMHUPOBAHUIO CHIEIIUATBHBIX YMEHUH U HABBIKOB PaOOTHI C BEIIECTBAMHU U 000PYIOBAaHUEM.
[TpoekTHbIE pabOTHI, TEMATHKA KOTOPBIX MPUBOAUTCS B IPOrpaMMe, MO3BOJISAT CPOPMUPOBATE Y
00yJarouMxcsi yMEHHE CaMOCTOSITEIILHO MPUOOPETATh U IPUMEHSATH 3HAHUS, a TAK)KE Pa3BUBAIOT
UX TBOPUECKHE CIIOCOOHOCTH.
AKTYyabHOCTH MPOTPaMMBbI 00YCIIOBJIEHA TEM, YTO B y4eOHOM IIJIaHE TI0 IPEAMETY
«XHUMH» OTBEACHO Bcero 2 yaca B Henenro B 8 m 9 knaccax u 1 gac B 10 m 11 kmaccax, 4ro naer
BO3MOXKHOCTH C(hOPMHUPOBATH Y 00YJAIOLIMXCS TOJIBKO 0a30BbIe 3HAHUS 110 IpeaMeTy. B Toxe
BpeMsi Bo3pacT 15-17 net sBisieTcs BaKHBIM IS TPOPECCUOHAIBHOTO CaMOOIPEICICHUS
obOyyvaronuxcsi. Bo3aM0OXHO, 4TO MPOCHYBIIMICS MHTEPEC K XUMHUH MOXKET BIUSATH Ha BEIOOP
Oynyieit mpodeccuu.

Heas 1 3axaun IIporpammbl

Lenb: popmupoBanue y o0ydaromuxcs ry0OKOro U yCTOMUMBOTrO HHTEpEca K MUPY
BEIIIECTB U XUMUYECKUX MTPEBPAILICHU, MPUOOpETEHNE HEOOXOIMMBIX MTPAKTUYECKUX YMEHUHN U
HAaBBIKOB IPOBEJEHUS IKCIIEPUMEHTOB.
3aoauu:
Ooyuarowue:
-paciupeHne Kpyrozopa o0y4Jarommxcs;
-MIOBBILIEHUE UX UHTEPECa K XUMUU U Pa3BUTHE BHYTPEHHENW MOTUBALIUM YUCHUS Yepes3
dbopMHUpOBaHKE MPEICTABICHUN O COCTABE U CBOMCTBAX XMMHUYECKUX BEIIECTB U MAaTEPHAJIOB,
OKPY’KaIOIIIUX YEJIOBEKAa B TOBCEAHEBHOM )XKM3HU U MEIUIIMHE;
-paciiMpeHue U yriayoieHue 3HaHUH 00ydaroluXxcsi 0 pOJId XMMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUH B )KU3HEEATEIbHOCTH OPTraHU3Ma, O BAXKHEUIINX XUMUYECKUX PEBPALLICHUSX,
JIeXKAIIUX B OCHOBE META00IM3Ma, O TPUMEHEHUN B MEUIIMHE HEKOTOPHIX HEOPTAHUIECKUX U
OpPTraHUYECKUX BEIECTB;
- pacliupeHue 1 yriryosieHne 3HaHui o0yJarouuxcs Mo OBJIaI€HUI0 OCHOBAMH METOJI0B
MO3HAHUS, XapaKTePHBIX JIJIsl ECTECTBEHHBIX HAyK (HaOMI0/IeHUEe, CPABHEHHE, DKCTIEPUMEHT,
U3MEpEHHE);
- IOATOTOBKA 00YYAIOIIUXCS, OPUEHTUPOBAHHBIX HA XUMUUYECKUN TPODUIH 00yISHHSI, K
YCBOEHHUIO MaTepuraja MOBBIIIEHHOTO YPOBHS CIIOKHOCTH 110 XUMHH.
Pazeuearwwue.
-opMHUpOBaHUE CIIEIUATBHBIX YMEHUN U HaBBIKOB PA0OTHI C XMMHUYECKUMH BEIECTBAMH U
MaTepuaiamMu B OBITY M MCIIOJIb30BAHMSI MTOJYYCHHBIX 3HAHUN HA TPAKTUKE;
- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M YMEHHH ydaluXcsi CaMOCTOSATENbHO IPUOOpeTaTh U
MPUMEHSITh 3HAHUSI Ha TIPAKTHKE.
Bocnumamenvnuie:



- BOCIIUTAHHE HKOJIOTUYECKON IPaMOTHOCTH M XUMHUYECKON KYJIBTYpPbI IPH 0OpaIieHuH
C BEILLIECTBAMU;

-BOCIIUTaHUE SMOILIMOHATIBHO- LIGHHOCTHOT'O OTHOIICHHUS K OKPYKAIOIIEMYy MHUDY;
-OpUEHTAIMS Ha BBIOOP XMMHUKO-OMOJIOTHYECKOTO MPODHUIISL.

®opMbl OPraHu3anuM 00pa3oBaTeILHOr0 MpoLecca - TPYNIOBasi, UHAUBUyaTbHAs.

ConeprkaHue mporpamMMbl peaIoaaraeT pa3HooOpa3Hble BU/Ibl JESTEIbHOCTH
oOyyaromuxcst: 6ece/pl, TMCKYyCCUH, TPAKTHYECKHUE U JIAOOPAaTOpHBIE pabOThI, CAMOCTOSITEIbHbIC
IPOEKTHBIE pabOTHI C UCIIOIb30BAHUEM PA3IUYHBIX HCTOYHUKOB MH(DOPMAIUH.

['pynmoBas (Oecena 3BpuCTHUYECKAs, 3aLIUTA IPOESKTOB, JAOOPATOPHOE 3aHATHE, JICKLHUS,
OJIUMIIMAJIA, OTKPBITOE 3aHATHE, IPAKTUYECKOE 3aHATUE, IPE3CHTALUS, CEMHHAP).
WNunuBuayansHas (HabM0JeHre, 0TpadOTKa HABBIKOB PEIICHUS MPAKTHUECKUX 3a7ady).
JlekMOHHO-ceMuHapckas popMa IPOBEACHUS yUeOHBIX 3aHATUIH IIO3BOJISIET PACIIUPUT U
YIIIYOUTh 3HAHHS O XUMHUYECKHX BEIIECTBAX, IPUMEHSEMBIX B OBITY, CTPOUTENIBCTBE, MEAUIINHE
U T.J.

CemuHapp! CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOATEIBHOCTH U 00YJaOLINXCS B
YCBOEHHMH MaTepualia v pu paboTe ¢ JOMOJHUTEIbHBIMI HCTOUHUKAMH UH(OPMALIUH.
[TpakTyeckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHMIO CIICIMATIBHBIX YMEHUH U HAaBBIKOB
paboThl ¢ XMMUYECKUMU BellleCTBaMU U 000opynoBaHreM. Co3/1aHue NPOEKTHBIX padoT
OTJENBHBIM TEMaM
[TporpamMMsl 103BOJISAIOT Pa3BUTh TBOPUECKUE CIIOCOOHOCTH, C(POPMUPOBATH Y O0YUAIOIIUXCS
YMEHUS CAMOCTOSITENILHO TPUOOPETaTh 3HAHMUS.

WuTterpanus: nporpaMmma yriayoiiseT 3HaHUs 10 OMOJIOTUH, XUMHH, METULIHBI, ICUXOJIOTUH.
HTorom ycBOCHUS POTPAMMBI SIBJISICTCS 3aIMTA TPOCKTA.

ILnanupyemsle pe3yJbTaThl 0CBOCHHS IPOTrPaMMBbI.
OO6pa3oBarenbHble pe3yIbTaThl:
[Tocne 3aBepuienus o6yuenus no Ilporpamme obyudaronuecs OyayT sHams.:
- COCTaB, CBOICTBA, 00JIACTH MPUMEHEHHS HanboJIee pacpoCcTpaHEHHBIX BEIIECTB U
MaTepHaoB U YMETh IPUMEHATh UX 10 Ha3HAYEHUIO, COOJII0/1asl MpaBuiia 0€30IacHOro
oOpalieHus ¢ HUMU;
- POJIb XMMUYECKHX 3JIEMEHTOB U UX COCJMHEHUH B )KU3HEAEATEIIbHOCTH OpraHu3Ma;
- BOKHEUIINE XUMUYECKHE TIPEBPAICHHS, JICXKAIE B OCHOBE METab0JIN3Ma;
- HEKOTOpPbIE HEOPraHUYECKUE U OPraHUYECKHE BEIEeCTBA, IPUMEHSIEMbIE B MEUIINHE.
[Tocne 3aBepuienus odydenus o [Iporpamme odydarommecs OyayT ymens:
- COCTaBJIATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX JIEMEHTOB B MPUPO/IE,
00OCHOBBIBATh POJTb KAKJOTO B COXPAaHEHHUHU TIPUPOTHOTO PABHOBECHS, aHATU3UPOBATH IPHYUHBI
U TIOCJIEAICTBUS €r0 HApYIICHUS;
- IPOBOJIUTH XUMHUYECKHIA HKCIIEPUMEHT 10 00HAPYKEHHIO KATHOHOB M aHUOHOB B PAaCTBOPAX;
-co0J1r0/1aTh MpaBuIia 6€30MaCHOCTH PU OOPAIEHUH C JIEKapCTBEHHBIMU BEIIECTBAMH U
cpencTBamMu OBITOBOM XUMHH;
-COCTaBJIATh OTYET O MPOJIETAHHOM 3KCIIEPUMEHTE;
-IPUMEHSTH BEIIECTBA MO0 HA3HAYEHUIO;
-peraTh 3a/1a4y Pa3IUYHOM CTEMEHN CIIOKHOCTH: KaK TUIIOBBIE, TAaK U KOMILJIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHUIIMATHBY ¥ MMO3HABATEIBHYIO aKTHBHOCTH MTPH PEIICHUN
pa3JINYHBIX BONPOCOB U MPOOIEM B XUMUH.
Jl1st MOHUTOpPHHTA Pe3yIbTaTUBHOCTH 00Pa30BaTEIbLHOrO Mpoliecca Mo MporpaMMe «XUMHUS B
OBITY» UCHOIB3YIOTCS CIEAYIOIINE BUIbI KOHTPOJIS:
* UTOTOBBIM KOHTPOJIb (3aKIIOUUTEIbHAS POBEPKA 3HAHUM, YMEHU, HABBIKOB 10
UTOTaM pealn3aluy IporpaMMbl).
- 3aI[MTa NPOEKTa.

JIuunocmmnuie pesyniomamaot

— 3HaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKHX COOBITUMH, CBSI3aHHBIX C PAa3BUTHEM XUMUH;
JOCTHKEHUI B 00JIaCTM XMMHMHM M KYJbTYPHBIX TpPaJAMLMNA CBOEH cTpaHbl (B TOM 4HCIIE
HAYYHBIX); OOILIEMHPOBBIX JOCTI)KEHUI B 007aCTH XMMHUH; OCHOBHBIX IPUHLMIIOB U MPaBUII
OTHOWIEHMUsS] K MPUPOJIE; OCHOB 3/J0pOBOTO o0Opa3a KH3HH U 3/I0pOBbE COEperaromux



TEXHOJIOTUH; MPaBUJI MOBEACHUS B UPE3BBIYAMHBIX CUTYalUsAX, CBSA3aHHBIX C BO3ACHCTBHUEM
pPa3IMYHBIX BEIECTB, OCHOBHBIX IIpaB W OOSI3aHHOCTEW TpaxJaHWHA (B TOM 4YHCIE
oOydaromierocsi), CBS3aHHBIX C JUYHOCTHBIM, MNPOPECCHOHAIBHBIM U  JKU3HCHHBIM
CaMOOTIPE/ICIICHUEM; COIMAIIBHOW 3HAYUMOCTH M COJEpKaHHs TpodeccHii, CBSI3aHHBIX C
XUMHEH;

— Yyscmeo 20po0ocmu 3a POCCHIUCKYI0 XMMUYECKYIO HAYKY U IOCTH)KCHUS YICHBIX; YBAKCHUE
U TIPUHATHE JOCTHKCHUH XUMHUU; JTFO00Bb U OEpEKHOE OTHOIICHHE K MPUPOJIS; YBAKECHUE U
Y4ET MHEHUH OKPYXKAIOIIKUX K JIMYHBIM IOCTUKCHUSM B U3YUYEHUH XUMUU;

— npusHaHue TEHHOCTH COOCTBEHHOTO 3J0POBbSI W 3JI0OPOBbS OKPYXKAIOIIUX JTFOJICH;
HEO0OXOIMMOCTH CaMOBBIPAXCHHS, CAMOpEaTU3aIlNH, COITMATLHOTO IPU3HAHNS,

— O0CO3HaHUe CTENEHU TOTOBHOCTH K CaMOCTOSTENIbHBIM TIOCTYIKAM U JICUCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

— nposieieHue YKOJIOTUIECKOT0 CO3HAHUS, TOOPOKENATETPHOCTH, JOBEPHUS U BHUMATEILHOCTH
K JIIOJISIM, TOTOBHOCTH K COTPYAHHYECTBY; WHHUIIMATHBBI U JIOO03HATEILHOCTH B M3YYCHUH
BEIICCTB U IMPOIIECCOB; YOEKICHHOCTH B HEOOXOIMMOCTH Pa3yMHOIO WCIIOIh30BAHUS
JIOCTMKEHUH HAYKHU U TEXHOJIOTHH;

— yMeHue yCTAaHABJINBATh CBSI3U MEXK/Y LI€JIbI0 U3YUCHUSI XUMUU U TEM, JJI YEro 3TO HYXKHO;
CTPOUTD JKU3HEHHBIC U MPOPECCUOHATBHBIC IIJIAHBI C YIETOM YCHEITHOCTH U3YYCHUSI XUMHUH H
COOCTBEHHBIX MTPUOPUTETOB.

Memanpeomemnule pe3yiomamot

— UCNONIb306aHUe PA3TUYHBIX UCTOYHHKOB XUMHUYECKONH HH(OpMAINH; IMOJIyueHHUE TaKou
uH(OpPMaLINH, ee aHaIHU3, TOJrOTOBKA Ha OCHOBE ATOT0 aHaJIM3a HH(OPMAIIMOHHOTO MPOIYKTa
U €ro Mpe3eHTaLNS;

— npumeHeHue OCHOBHBIX METOJIOB [T03HAaHUS (HA0JI0IEHUS, SKCIIEPUMEHTA, MOJECIMPOBAHNUS,
M3MEPEHUS U T. J1.) TSl U3YUYEHUSI XUMHUECKUX 00bEKTOB;

— UCnONb306aHUe OCHOBHBIX JIOTMYECKUX Olepauuid (aHajiu3a, CHUHTE3a, CpPaBHEHUS,
00001eHus, T0Ka3aTeIbCTBa, CUCTEMATHU3AlMK, KIAaCCU(PUKAUUU WU Jp.) NPU HIyYECHUH
XHUMUYECKHX 00BEKTOB;

— ¢hopmynuposanue BHIBOJOB U YMO3AKIIOUEHUHN 13 HAOIIOCHUHN U N3YYSHHBIX XUMHUYECKHIX
3aKOHOMEPHOCTEH;

— NpocHO3uposanue CBOMCTB BEIIECTB HA OCHOBE 3HAHUS MX COCTaBa U CTPOCHMS, a TAKKE
YCTaHOBJICHUSI AaHAJIOTUY;

— ¢opmynuposanue uaeH, TUIOTE3 U MyTE MPOBEPKU UX UCTHHHOCTH;

— onpeodenenue 1N 1 3aad yueOHOM M MCCIeI0BaTENbCKONW AEATEIbHOCTH U MyTeH HX
JOCTH>KECHHS;

— packpvimue TPUIUHHO-CIIEICTBEHHBIX CBSI3€l MEX/ly COCTaBOM, CTPOCHUEM, CBOMCTBAMHU,
MPUMEHEHUEM, HaX0KIEHUEM B MPUPOJIE U MOIYUEHHUEM BAXKHEHIITNX XUMUYECKHUX BEILIECTB;
— apeymenmayuss COOCTBEHHOM MO3MLMKU U €€ KOPPEKTHUPOBKA B XOJE€ JAUCKYCCHUHU IO
MaTrepuansaMm XUMHYECKOTO COJAEPKAHMUS.

Ilpeomemmnoie pe3yromamal

B nosznasamenvhoti cghepe

3uanue (nonumanue):

— XUMHUYECKOW CHMBOJIMKH: 3HAKOB XUMUYECKUX JIEMEHTOB, (OPMYIT XUMUUECKUX BEIIECTB,
YPAaBHEHUN XUMUYECKUX PEAKLUH;

— B@XHEHIIMX XUMUYECKUX MOHITHI: BEIIECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHbIE aTOMHAasi M MOJIEKYJIIpHasi Macchl, MOH, KaTMOH, aHHMOH, XUMUYECKas CBS3b,
AIIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJISpHAs Macca,
MOJIIpHBIA  00BEM, pPACTBOPBI, DJIEKTPOJIUTHl W HE AIJIEKTPOJIUTHI, AJIEKTPOJIIUTHYECKAs
JMCCOLIMAINS, OKMCIUTENb U BOCCTAHOBUTEID, OKUCIIEHNE U BOCCTAHOBJIEHUE, TETIJIOBOM

3¢ deKT peakuu, OCHOBHbBIE THUIIBI PEAKIIUN B HEOPraHUYECKON XUMUMU;

— (OpMYIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XUMHH: aTOMHO-MOJIEKYJSIPHOTO YUEHUS;
3aKOHOB COXpPaHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BELIECTB, ABOrajipo;
ITepuoanueckoro 3akoHa [I. 1. MenzaeneeBa; TEOpUM CTPOEHUS aToMa U YUEHHsI O CTPOEHUU
BEIIECTBA; TEOPUHU IEKTPOIUTUUECKON JUCCOLUAIIMHN U YUEHHUS O XUMUUECKON PEaKIIUHU.



Ymenue nasvieams:

— XUMHUYECKHE JIEMEHTHI;

— COEIMHEHNUS NU3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

— OpraHnYecKue BellecTna 1o ux GopMylie: MeTaH, 3TaH, 3TUJICH, alleTUIICH, METaHOJI, 3TAHOJI,
[JIMLIEPUH, YKCYCHAsl KHCIIOTa, TII0K03a, caxapo3a.

ObvscHenue:

— (h)U3UYECKOT0 CMBICIIA ATOMHOTO (ITOPSAKOBOT0) HOMEpa XMMHUYECKOT0 3JIEMEHTa, HOMEPOB
rpynnsl U nepuoaa B Ilepuonuueckoit cucrteme JI. Y. MenneneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJIEIKUT;

— 3aKOHOMEPHOCTEH M3MEHEHHsI CTPOCHHUS aTOMOB, CBOMCTB AJIEMEHTOB B IpeJesiax MallbIX
NEPUOJOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMH BBICHIMX OKCUAOB U THIPOKCH]IOB;
— CYILHOCTH IPOILIecca JIEKTPOIUTUIECKON JUCCOIUAIIMH U PEaKuil HOHHOTO 0OMEeHa.
Ymenue xapaxmepuzosamuw:

— XUMHYECKHE OHJIEMEHTHl (0T BOAOpOJAa [0 KaJbllMs) HAa OCHOBE HX IIOJIOXKEHUS B
[Tepuoauueckoit cucremMe xumuueckux snemeHtoB JI. M. MenneneeBa u ocoOeHHOCTEHN
CTPOEHHS UX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEILECTB;

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHIOB, KHUCIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COJIEH).

Onpeodenenue:

— CcOCTaBa BelIeCTB Mo uX (hopMyiam;

— BAJICHTHOCTH U CTETIEHU OKHUCIJICHUS SJIEMEHTOB B COSIMHEHUH;

— BMJIOB XUMUYECKOM CBSI3U B COCIUHEHMSIX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPAbIX BEIIECTB;

— MPUHAAIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCcCy COEIMHEHU;

— TUTIOB XUMUYECKUX PEaKIUi;

— BO3MOXXHOCTHU IIPOTEKAHUS PEeaKIMi HOHHOIO OOMEHa.

Cocmasnenue:

— cxem cTtpoeHust atomoB TniepBeix 20 anmementoB Ilepuommueckorr cucremst [, U.
Menpaeneena;

— (hopMyJT HEOPraHWYECKUX COSTMHEHHUI N3YUYCHHBIX KIJIAaCCOB;

— YPaBHEHHMI XUMHUUYECKUX PEAKIIUM.

besonacnoe obpawenue ¢ XUMUIECKO# MOCYI0# 1 1a00paTOpHBIM 000pYTOBAHHEM.
IIposedenue xumuuecko2o 3Kcnepumenma:

— MOJATBEP>K/IAIOLIEr0 XUMHUYECKUE CBOMCTBA U3YyUEHHBIX KJIACCOB HEOPraHNYECKHX BEILIECTB;
— MOATBEPKAAIOIIET0 XMMUUECKUN COCTaB HEOPraHMYECKUX COCIUHEHM;

— 10 TOJYYEHUIO, COOMpPAHUIO M PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KHUCIOPOJa,
BOJIOPO/1a, YIIIEKUCIIOTO ra3a, aMMHaKa);

— TI0 OMNpEAENeHUI0 XJOpHI-, Ccylb(dar-, KapOOHAT-MOHOB U MOHA aMMOHHS C IOMOIIBIO
KAUECTBEHHBIX PEaKLINM.

Buviuucnenue:

— MaccoOBOM JI0JIM XMMHUYECKOI'0 3JIEMEHTA 10 (OpMyJie COeAMHEHUS;

— MacCOBOM JIOJIU BEIIECTBA B PACTBOPE;

— Macchl OCHOBHOI'O BELIECTBA 10 U3BECTHOM MacCOBOM J0JI€ PUMECE;

— 00BbEMHOM JOJIM KOMIIOHEHTA Ta30BOM CMECH;

— KOJINYeCTBa BeIeCTBa, 00beMa MM MacChl BEIIECTBA 10 KOJUYECTBY BEIIECTBA, 00bEMY
WJIM Macce peareHToB WIH MPOyKTOB PEaKIUu.

Hcnonvzosanue npuobpemenHblX 3HAHUL U YMEHUU 6 NPAKMUYEeCcKoU OesmeibHOCmu U
NOBCEOHEBHOU HCUSHUL!

— JuIst 6e30macHOro OOpallleHusl ¢ BEIIeCTBAaMM M MaTepualaMy B IOBCEIHEBHOW XU3HHU U
rPaMOTHOTI'O OKa3aHUs MEPBOW MOMOIIH MPHU 0XKOTaxX KUCIOTAMHU U IIEeJI0YaMHu;

— 111 OOBSICHEHUS OT/IENbHBIX (PAaKTOB U MPUPOIHBIX SIBICHUH;

— JUTsl KpUTUYECKOM OI[EHKH MH(POPMAIMH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY.

Conep:xanue nporpammal 1 roga o0yuyenust



Beeoenue

OO6mue mpaBwiIa paboThl B XUMUYECKOH J1aboparopuu. TexHruka 0e30macHOCTH TIpu padboTe B
XUMHYecKoH 1aboparopun. Oka3aHue MepBoi MOMOIIY MPH HECUYACTHBIX CITydasX.

[TpaBuiia paboThI C KMCIIOTaMH, LIeJI0UYaMu, JIETYYUMH BenlecTBamu. HarpeBarenbHblie mprOOpbI
U TpaBuiia paboOThl C HUMH. XUMHUUYECKas MOCya 001iero Ha3HaueHusi. MbpIThe U CyIIKa
XUMHUYECKOH nocyabl. Poiab XuMuu B )KM3HU YeJIOBEeKa U pa3BUTUH denoBeuecTBa. O030p
BAKHEUILNX KJIACCOB COECIMHEHUM, UCIIONIB3YEMBIX YEJIIOBEKOM. XUMHUS -TBOPEHUE IIPUPOBLI U
pPYK desoBeKa. XMMUs BOKPYT Hac. XMMHUUYECKHUE BEIIECTBA B TOBCEHEBHOM KU3HU YEIOBEKA.
IIpakruka:

[Tpuembl 0OpallieHus ¢ HarpeBaTeIbHbIMU TPHUOOpaMu (CIIMPTOBKA, IIIMTKA, BOJISHAS

0aHs1) 1 XUMHUYECKOM 1ocy1o¥ obiero HazHaueHus. CoctaBieHue TabInll, OTPaKAIOIINX
KJIaCCU(PUKALIMIO BEUIECTB, U3TOTOBJIEHUE STUKETOK HEOPTaHUUECKUX BEILIECTB, COCTABICHHE
CIIMCKA PEaKTUBOB, HECOBMECTUMBIX ISl XPAHEHUSI.

Tema 1 Hcmopusa e3aumoomuowieHuil 4enoeexa u npupoosl

HcTOuHUKY SHEPTUM (MCUEepIIaeMble U HEMCUEPIIAEMBIE). «DKOJIOTUUECKUN PIOK3AK.
HeoOxoaumocTh GepexxHOro OTHOLICHHS K OKpY»Karolei cpeze. YeaoBek U mpupoja B 1aleKoM
IIPOLLJIOM: IIPUCBAUBAIOLIEe XO35A1UCTBO. JIpeBHME t0aU. BinsgHue NpUPOIHBIX YCIOBUM Ha
pacceneHue U 3aHATHsI IpeBHUX Jtoeid. OCHOBHbIE 3aHATHUS APEBHUX JIIOJICI: COOMPATENbCTBO U
oxora. [IpucBauBaroiee x034icTBO. JIOKanbHBIN XapakTep BIAUSAHUA AEATEIbHOCTH IPEBHUX
coOupareneil 1 0XOTHUKOB Ha npupoxdy. [lepexos yesoBeka K MPOU3BOISIIEMY XO3IHUCTBY.
IIpousBoasniee X0351MCTBO. BO3HUKHOBEHHUE 3eMIIEENNS M CKOTOBOICTBA. Bo3aelicTBue Ha
[Tpupony npeBHUX 3eMIIEIENIBLEB U CKOTOBOAOB. CTUXHMITHOE IPUPOIONIOIb30BaHHE.
OnycteinuBanue. ['nbens nuBunu3anuii. OT KoJIeCHULIBI A0 camosieta. 3meHnenue xapakrepa
MPUPOIONIOIB30BAHUS B MPOIIECCE PA3BUTHS YeTIOBeUeCKoro odmiecTsa YenoBek u mpupoja B
HacroseM. [IpsAMoe 1 KOCBEHHOE BO3/IEUCTBUE XO3SIMCTBEHHOM ACSATEIIBHOCTH YEJIOBEKa Ha
npupony. Uarponykuus. Hencuepnaemblie 1 ucuepriaeMble MCTOUHUKHU SHEpruu. cTouHnku
SHEpPruM (McyepraemMple U HeMcuepnaemble). « IKOIOrHuecKuil prok3ak». Heodbxonumoctsb
OepeKHOr0 OTHOIICHHSI K OKpY KaIolIei cpee. AJbTepHATUBHBIE HCTOYHUKY YHEPTHH.
[TpunuBHbIE 31€KTpOCTaHIIMU. DHEprus Berpa. ['eorepmanbHas sueprus. buosnepreruxa.
Ipaxmuueckue 3a0anus

Mogenupyem BETpsIHOM IBUTATEb.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

[TpeBpaliieHrie pa3HbIX BUJOB SHEPTUU APYT B Ipyra.

HarpeBaeMm no-pasHomy (mepeayda TEMI0BOM SHEPIUH U3TYyYEHHUEM, TEIIONPOBOAHOCTHIO,
KOHBEKIIHEH).

Tema 2 Ceoiicmea eéewecme.

XuMuyeckue 1 (pu3ndecKkre cBoMCcTBa BemecTB. YncTele BenjecTBa U cMecu. OCHOBHBIE
IPUEMBI C TBEPJBIMHU, KUJKUMH U Ta3000pa3HbIMU BerecTBaMu. JIabopaTopHblie criocoObl
MOJIyYEHUsl HEOpraHu4yecKux BemecTB. [Iponecc pacTtBopeHus BemecTB. PacTBOpsI U ux
IIPUTOTOBJICHUE.

[IpakTueckue 3a1anus

[Tony4yeHue yriekucioro rasa, KUcaopoja B 1a00paTOpUH.

[Tomyuyenue cynbdara Mmenu u3 meau, cepedpa U3 HUTpaTa cepedpa u T.1

Tema 3 ITouemy u Kak npomexaiom XumuueckKue peaKyuu.

MHoroo0pa3ue 1 3aKOHOMEPHOCTH NMPOTEKaHUsI XUMUYECKHX peakiuil. Knaccudukarus
XUMHUYECKHUX PEAKIMHA. 3aKOHOMEPHOCTH NMPOTEKaHHSI XUMUYECKUX PEAKIIUH.

Baeurnue npr3Haky NpoTeKaHUsl XUMUYECKUX peakiuil. XuMU4yecKkue ypaBHEeHHs. 3aKOH
COXpaHEHHMsI MacChl BEIECTBA. XUMUYECKUE PEAKIIMH B KUBBIX OpraHU3Max.

[IpakTueckue 3a1anus

CocraBieHne ypaBHEHUH pPeaKIMii 110 LET0YKE NPEeBpaIeHU.

OnbIThI

«3Mes U3 caxapHOU MyaphD»,

«B3anMoelicTBHE METAIIJIOB C COJISTHOM KUCIOTOW», «3Mes U3 IIIIOKOHATA KalbLUs»
ITpoBeneHNe KaueCTBEHHBIX PEAKIUIL.

Tema 4 Booa.



Bopa B macmrabe mnanersl. Kpyrosopor Bonsl. [lpupoanas Bosna u e€ mpecHoil BOabl Ha
maHete. [IpecHas Bosia 1 ee 3amachl. JKOJOTUUECKHE MPOOJIeMbl YHCTON BOJIbI. Bosa B
opranm3Me yeioBeka. Boga B MmenunuHe U papMakoIorui. AHOMaIUU (PU3HUECKUX CBOWCTB.
PactBopsitomas crmoco6HOCTh BOJIbI. [Ipo6eMbl MUTHEBOM BOIBI.

IIpakTuka:

AHanu3 BOJbI U3 MPUPOJHBIX UCTOYHUKOB.

PacTBopsitoniee a1eiicTBUE BOBI.

OuucTKa BOBI.

OripezesieHne >KeCTKOCTU BOJIbI U €€ YCTPAHECHHUE.

MHoro i1 BoJIbI B OBOIAX U GppykTax?

Tema 5 Qucmoie geutecmea u cmecu 6 Hcu3Hu 4en06eKa

Yucteie BemecTBa {uctummpoBannas Boaa, Kucmoposa. Cepedpo, Bonopon, Ceuner u

ap. Uctunnsie pactBopsl. Cmecu Mopckast Boga. I'panut. Crans. PacTBop Xs1opuja HaTpus ais
nabekuuii. Yyryn. Bo3ayx. bazanbt. Ctekino. OMynbcus «Maciio B Bojae». Pa3HOBUIHOCTH
cMecei, 00J1acTH UX MCMOJIb30BaHUs B TOBCEAHEBHOM KM3HU YelioBeKa. | oMoreHHbie u
rereporeHHsle cMecu. Cmecu B papmakosioruu. [Ipumeps! )KuaKux, TBEPAbIX U ra3000pa3HbIX
cMmeceil. OqHOpOIHBIC U HEOTHOPOIHBIE cMecH B ObITy. CBolicTBa cMmeceil. Pa3nenenue cmeceit.
Briienenue BeiecTB U3 HEOITHOPOAHON cMecH, 00pa30BaHHON PACTBOPUMBIMH U
HEpacTBOPUMBIMHU B BOJIe BellecTBaMu. OTcranBanue: BoieneHue BenecTB u3 HEOJHOPOIHOM
cMmecH, 00pa30BaHHOM HEPaCTBOPUMBIMU B BOJI€ BELIECTBAMHU C PA3IMYHON IJIOTHOCTHIO. B
JEATEITHFHON BOPOHKE. JIMCTHILIAINS, BRITApUBAHUE, ICHTPU(YTHpOBaHHE, XpoMaTorpadus,
KpUCTAIIIIM3aIUs M BO3TOHKA. [leperonka nim TUCTHILISIUSA - CIOCO0 pa3/ieieH s, OCHOBAHHBII
Ha pa3JIM4iy B TEMIEpATypax KUIEHUsS APYT B IPyre KOMIIOHEHTOB.

[Ipuem paznenenust OTHOPOJHBIX CMECEH MyTEM UCHIApPEHUS JIETYUUX KUJKOCTEN C
MOCJIEIYIOIIEN KOHJAEH calen ux napos. IIpumep: nomydeHne QuCTUIUIMPOBAHHON BOJBL.
Pemenue 3a1a4 Ha HaX0XI€HUE MACCOBOM M OOBEMHOM 101 KOMIIOHEHTa CMECH.

Ilpakmuka

HzroroBnenue npocredmx GuibTPOB U3 MOJPYUHBIX CPEICTB.

Paznienenne HEOTHOPOIHBIX CMECEH.

OuucTKka METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEI.

Tema 6 Ilosapennas conv u caxap

Posb moBapeHHOI1 conu B 0OMeHe BelIecTB YesloBeKa U KUBOTHBIX. CosieBoi OanaHC B
opranusme uenoBeka. [I[puMeHneHue xiaopuaa HaTpus B XO3IMCTBEHHOM 1€ATETbHOCTH YEJIOBEKA.
Korna cons - aa. 3noynorpednenue conbto. Mcnonbp3o0Banue XJIopuaa HATpUsl B XUMUYECKOM
MpOMBINIUIEHHOCTH. Vcrionp30Banme XJI0puaa HATPUs B MHIIE, METUIIMHE.

[TpouzBoacTBo noBapeHHou conu. Caxap u ero cBoicTBa. Ilone3Hble U BpeHbIe YepThI caxapa.
HeoObruHoe npuMeHeHue caxapa.

Ipaxmuxka.

CaoiicTBa pacTBOpPOB OBapeHHOM conu. ['oput iu caxap? TpubonmroMUHECTICHIIHS

Tema 7 Xumua nungu 113 4yero cocTout nuina. XuMAYECKUM COCTaB MPOAYKTOB MUTAHMUS.
OCHOBHBIE KOMITOHEHTHI MMUIIU: KUPBI, OCJIKH, YTIIEBOIbI, BATAMUHBI, COJIH.

XUMHS TPOJYKTOB PACTUTEIBHOTO U dKUBOTHOTO IPOUCXOKICHHUS.

®DuU3HOIOTHS MUIEBAPEHUS.

IIponyKThI

OBICTPOTO MPUTOTOBJICHHUS M OCOOEHHOCTH UX TTPOU3BOACTBA. [Iportecchl, MpouCXo e mpu
BapKe, TYIIEHUH U jkapeHuu nuiy. Kak cienaTtes ey He TOJIbKO BKYCHOM, HO U TIOJIE3HOU?
JloGaBKM B POIYKThI MUTAHUS.

XUMHUYECKUE PEAKIIUU BHYTPHU HaC. XUMHUECKUE MPOLIECCHI, MPOUCXOAIINE TPU

XpaHEHUH U TIepepadO0TKE CEIbCKOXO3SCTBEHHOTO ChIphsi. KOHCEpBaHTHI 1 aHTHOKUCIUTEIH, HX
pOJIb.

CrocoObI XUMHUYECKOTO aHaJIM3a COCTaBa BEIIECTB B MpOAykTax nmutanus. ComepxaHue
BUTAMHHOB 1 MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOTYKTaX.

IIpakTuka

Onpenenenne kauectBa meaa. [IpoBepka Mena Ha HalM4KMe KpaxMasa, Meja, Caxapos3bl.
Onpenenenne ButamMmuHoB A, C, E B pactutrensHOM Macie.



OmnpezneneHre HUTPATOB B MPOTYKTaX.

AHanIu3 NpoxXJaAUTEIbHbIX HAIUTKOB.

Omnpenenenue KoperHa B HAMUTKAX

OnpeneneHne coiepKaHus KUPOB B CEMEHAX PACTEHUI.

KavecTBeHHBIE peakIiy Ha MPUCYTCTBUE YIIIEBOIOB.

XUMHUYECKHUE OMBITHI C )KEBATEIbHOU PE3UHKOM.

Omnpenenenue conepkaHus OBApEHHOM CONM B MPOLYKTaX NUTaHUs (MacIo, ChIpPBI,

COJIEHBIE TBOPOXKHBIE U3IEIINSA).

Tema 8 Crinuku

[Tupodopsr. Uctopus nzodperenus cnudek. Crimuku [lancens u Yokepa. Cinuku

Copua. Crimuku Upunu. llIBeackue cnmuku Jlyanctpema. Kpacuslii u 6emstit gpocgop.
OKHCTUTENIBHO - BOCCTAHOBUTENBHBIE MPOIIECCHI, IPOTEKAIOIINE MTPH 3AKUTAaHUH CITUYKH.
OcHOBHBIE BU/IbI COBPEMEHHBIX CITUYEK. JlepeBsiHHbIE (M3TrOTOBJICHHBIE U3 MATKHX MOPOJ JepeBa
- OCHUHBI, JIUIIbI, TOMOJsI, aMEPUKAHCKOI 0e0i COCHBI U T. 1I.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBIECHHBIE U3 XJIOMYATOOYMaKHOTO KI'yTa, IIPONUTAHHOTO Tapa@HHOM).
[To meTony 3axkuranusi - TEPOYHBIE (3AKUTAIOIIUECS TIPU TPEHUHU O CIIEHUATBHYIO TOBEPXHOCTb -
TEPKY) U OecTEPOUHbIE (3AKUTAIOIIHECS IPU TPEHUH O JTFOOYIO TOBEPXHOCTB).

Cnuueunoe npoun3BoactBo B Poccun. CtpoeHue, cocTaB U U3TOTOBIICHUE CITUYEK.
Criernanpabie cindky. LIITOpMOBBIE (OXOTHUYBH) - TOPSAIIME Ha BETPY, B CBIPOCTH H O]
noxaém. TepMuueckue - pa3BUBAIOIIIE IPU TOPEHUHU O0JIee BHICOKYIO TeMIIepaTypy U Jaolue
IIPU CrOPaHUM rOJIOBKU OOJIbIlIee KOIMUYECTBO Teria. CUrHalbHbIE - JAOUINe IPU TOPEHUN
uBeTHoe miams. Potorpaduyeckue - Jarone MTHOBEHHYIO SIPKYIO BCIBIIIKY, HCIIOIb3yEeMYIO
npu ¢pororpadupoBanuu. CurapHbie — CIHYKH YBEITHMUESHHOTO pazMepa aiis 6oee
MPOJOHKUTEILHOTO TOPEHUS IIPU PACKYpPUBAHUU CUrapbl. TpyOoUuHbIe- CIUYKU YBETUYEHHOTO
pa3mepa st 6oJiee MPOAOIDKUTENILHOTO TOPEHUS IPH PACKypPUBAHUN KYPUTEIHHON TPYOKH.
KamMmuHHbI€ - OUeHb ATUHHBIE CITUYKH, YTOOBI 38KUTaTh KAMHUHBI. [ a30BbI€ - MEHbBILIEH JJTUHBI,
4YeM KaMUHHBIE, YTOOBI 32KUTaTh T'a30BbIe TOPEKH. [lekopaTuBHbIE (II0JapOYHbIE,
KOJUICKIIMOHHBIE) - OTPAaHHUYEHHBIE BBHITYCKH KOPOOKOB (MHOT/Ia HAOOpamH, yI0KEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

[IpakTtuka

W3yueHne CBOMCTB pa3UYHbIX BHIOB CIIUYEK (OBITOBBIX, OXOTHUYBHX, TEPMUYCCKHUX,
CUTHAJIBHBIX, KAMHUHHBIX, POTOrpaPuIecKuXx).

Tema 9 bBymara

OT neprameHTa M LIETKOBBIX KHUT J10 HamuX gHel. Llemmronosa. Ces3yromiye: KaojuH,
KapOOHAT KalbLUs, MATMEHTHI. XJI0M4aToO0yMaKHbIe TKaHH. Buibl OyMaru u ux mpakTHIecKoe
ucnosnb3oBaHue. TexHomorus npousBoacTsa Oymaru. CTpykrypa Oymaru moJji MUKpOCKOIIOM BO
bayopectieHTHOM cBeueHUU. [lomydadbpukaTs! 115 TpOU3BOACTBA OyMaru: ApeBecHasi Macca Win
LEJUTI0JI03a; 1IeIUII0I03a OJTHOJIETHUX PACTEHHUH (COJIOMBI, TPOCTHUIIBI, KOHOIIIH, PUca U
IPYTHX);

HOJIYLEIUTI0JI03a; MAKYJIaTypa; TPSAIUYHAS MoJIyMacca; Ul ClielMaJbHbIX BUJOB OyMaru:
acOecT, LIepCTh U JPYTrue TeKCTUIbHBIE BOJOKHA.

[Tpou3BocTBO OyMaru: NpUroToBiIeHUE OyMaXKHON Macchl (Pa3MoIl U CMELIeHHe KOMIIOHEHTOB,
IPOKJIEHKa, HAIOJHEHUE U OKpacKa OyMa)KHOM Macchl); BbIpaboTKa OyMakHOM Macchl Ha
Oymaro/ienaresbHOM MarrHe (pa3daBieHne BOJIOM U OYMCTKA MacChl OT 3arps3HEHUMH, OTIIUB,
IIPECCOBAHUE U CYIIKA, & TAKXKE MEPBUYHAS OT/AEIIKA);

OKOHYaTeNbHas OTJeNKa (KaJlaHIMpOBaHKe, pe3Ka); COPTUPOBKA U YIAaKOBKa.

IIpakmuxka.

W3yueHne CBOMCTB pa3lIUYHbIX BUI0B OyMart.

[Toryuenue Oymaru.

Tema 10 Xumusa u cmpoumenscmeo

CrpoutensHble pacTBOpbl. M3BecTs. Mei. Ilecok. beron. I{ement. McTopus crekna.

Kuprnnun. @apdop u dasiue. [IpeBecrHa — yHUKaIbHBIA CTPOUTENBHBIA MaTepHal.
Jlakokpacounble Mmatepuanbl. CBoicTBa oMb, MACISHBIX KPACOK, SMasIel, paCTBOPUTEIEH.
[TonsiTHE 00 HKOJIOTHYECKU YUCTHIX MaTepuanax. Kepamuueckas nena. 3ugaput. KampImur.
Conomut. I'pyTo6oku. CUIuKaThl METAIIOB U BSDKYIIME MaTepuaibl. Koppo3us cTpouTenbHbIX



Matepuaios. [lonnMepsl B CTpouTenbCcTBE. XMMHUUECKHE CBOMCTBA CTPOUTEIBHBIX MaTepUaIoB
XuMHYecKasi CTOMKOCTh - 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MaTepruall yCTOMYUB K
BO3/ICIICTBUIO APYTUX BELECTB: KUCIOT, 1IEJI04€eH, cosiell ¥ ra3oB. Koppo3noHHas ycTOH4YUBOCTh
- CBOMCTBO MaTepuaia MPOTUBOCTOSITh BO3JAECHCTBUSAM OKpY Karouen cpeapl. Yamie Bcero sTo
OTHOCHTCS K CIIOCOOHOCTH HE MPOITyCKaTh Biary. PacTBOpuMOCTh - CBOMCTBO, TPH KOTOPOM
MaTepuai UMEET CHOCOOHOCTh PaCTBOPATHCS B PA3IMUHBIX KHUIKOCTSX.

Anresus - CBOICTBO, KOTOPOE XapaKTEPU3YET CIOCOOHOCTh COEUHATHCS C IPYTUMHU
MaTepualaMH 1 MOBEpXHOCTAMU. Kpucrammsanus - XapakKTepUCTUKA, IPU KOTOPOU MaTepuail
MOJKET B COCTOSIHMM I1apa, pacTBOpa WK paciijiaBa 00pa3oBbIBaTh KPUCTAILIBIL.

Bunel 3arpsi3nenuii (mbuieBble, paauallioHHble, OMOJIOrHYeCKUe, IIIyMOBbIE), 3HAUEHUE JKHUBbBIX
OpraHU3MOB B JIOMax U KBapTHpax.

Ilpakmuxka

OnpeneneHre OTHOCUTENIBHOM 3albIJIEHHOCTH BO3/1yXa B IOMEILIEHUU.

Pemenue 3a1a4 ¢ 3K0JIOTMYECKUM COJIEPKAHUEM.

Conep:kanue BTOPOro rojaa o0y4eHus

Tema 1 Xumusn u meouuuna
[lepBbie maru xumuu B meauimue. [lonstue o papMakosorum, MaTpOXUMUH, XUMUOTEPAITUH.
[Tapatienbc - 0CHOBONONOKHUK MeauIInHCKoM xumun. Knasauit [anen - dapmaxodor. I1. Dpaux
- OCHOBOIIOJIO)KHUK XuMuoTtepanuu. [Ipodeccnn: xumuk, OMOXuMUK, (papmanesT, 1a00paHT.
JlexapcTBenHnsble BemecTBa. Kinaccudukanum 1ekapcTBEHHBIX BEIIECTB: (hapMaKoIoruyeckas,
xumuueckast. CbIpb€ ISl IOTYy4EHHUs HEOPraHMUECKUX, OPraHNYECKUX JIEKAPCTBEHHBIX BELIECTB.
@DopMBbI JIEKapPCTBEHHBIX MIPEMapaToB: TAOIETKH, IPaXKe, CBEUH, IMYJIbCUH, CYCIIEH3HH, HACTOUKH
u J1p.
Ilpaxmuxka
O3zHakomiieHHE ¢ JOPMaMH JIEKAPCTBEHHBIX MPETIAPaTOB.
3HAKOMCTBO C 00pa3liaMH JIEKAPCTBEHHBIX CPEJICTB U OIBITHI C HUMH.
OKCKypcusi B MEAMYHKT.
Tema 2 Camvle npocmule u3 1exapcme
[Tepmanranar kanus. Mctopus otkpeitus. @usndeckue cBoicTBa. OKUCIUTEIbHbIE
cBoiictBa. [IpMeHeHne pacTBOPOB IepMaHraHaTta Kaius B ObITy, B MenuiuHe. [IpaBuna
XpaHEHUS.
Mepsl 11epBOi TOMOILM IPU OTPABIEHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM II€pMaHraHaTa
kanus. [lepokena Bogopona, ucropust OTkpbiTus. llepruapons. @uznueckue, XMMAYECKHE
cBoiicTBa. [IpuMeHeHre B MeIMIIMHE: KPOBOOCTAHABIIMBAIOLIEE AC3MH(PULUPYIOIIEe CPEACTBO.
Hon: uctopust OTKphITHS, CTPOEHHUE, (PU3NUECKHE U XUMUUYECKHE
CBOICTBa, MprMeHeHne. bopHas kucnota, O0pHBII CIUPT, AHTUCENTHYECKAsE aKTUBHOCTb.
DU3MOIOTUYECKU PACTBOP.
Jlsmuc. Hamateipusiit ciupt. ['ekcaruapar xmnopuna kaisius. ['enraruapat cynbdara uHKa.
AKTHBUPOBAaHHBIN yTrOJIb.
Ilpakmuka
IIpurorosnenue pacTBopa XJIOpUAa KalblUs C 3aJaHHON MaCCOBOM JTOJIEH.
«Kuakuii xameneon.
Paznoxxenue nepoxcuaa Bogopona. H202 - okucnurens, BOcCTaHOBUTENb. PacTBopenue noaa B
BOJIE, B ciupTe. Pacnio3HaBaHue HOANIOB.
OO6eciBeunBaHre pacTBOpa epMaHraHaTa Kajius aKTUBUPOBAHHBIM YTIIEM.
Tema 3 Aoosumvwie senecmea
Sne1. Knaccudukanust s;moBUTHIX BEIISCTB. Y TAPHBIN ra3: MpU3HAKA OTPABJICHHUS.
Oxkazanue nepsoi nomouy. Pryts. TokcnuHoCTh mapoB pryTH. Conu pTyTH: KOJIOMEINb, CyJIeMa,
npuMeHeHre B meauunae. Mpibsik. CBuHen. CoenmuHeHus xpoma. TOKCHYHOCTh OPraHUYeCKuX
pactBopuTteneit. [IpaBuia xpaHeHus s10B B ObITY. Mepsl IepBOii TOMOIIH MPU OTPABJICHUU.
Tema 4 Xumusa u meouyuna.
buorennsle a1eMeHTs! ¥ UX coenuHeHus. O0umii 0030p 6MOIOTNYECKOI PO 31€MEHTOB-
opranorenoB Yriepoa. Bonopoa. Kucnopon. Azot. Cepa. @ocdop.



buonoruueckas poiab HEKOTOPHIX HEMETAIIIOB, HE OTHOCAILIUXCS K opraHorenam drop.

Xuop. Bpom. Mox. Kpemunii. Cenen. Bronorndeckn BaskHbIe HEOPraHUYECKUE COSTHHEHHUS
HemeTaioB. Kucnopon. O30H. Boga. MunepanbHble BOABI.

[Tepokcua Bogopoaa. @epMEeHTATUBHBIE CPEACTBA 3aIUTHI Opranu3Ma. CepoBoaopo1. AMMHAK.
[{uxn MmoueBuHOOOpa3oBanus. MoHoOKcH I a30Ta. HUTpaThl, HUTPUTHL. YTIIEKUCIBIH Tas3.
Monookcua yriepona. bydepusie cuctemsr opranu3ma. I 'uapokapbonarHas 0ydepHas cucrema.
®ocdarnas OydepHas cucrema. Mexanusm OyhepHOTro JeHCTBUS CCTeMbl. B3auMocBsI3b
KPYTrOBOPOTOB OMOTCHHBIX 3JIEMEHTOB.

buoneopranmueckas Xumusi 1 MeauIHA. Heopranmueckyro OMOXHMUIO0 MOYKHO pacCMaTpPUBATh
KaK MPUIOKEHHE MPUHIMIIOB KOOPAMHAIIMOHHOM XMMHH METANIOB K OMOJIOTHUYEeCKUM
npoosieMam.

Tema 5 Memannwt 6 opzanuszme uenogeka

buonoruueckas poiab «METAIIIOB KU3HU»

OO6muit 0630p ponu 8-meramioB. Harpuii. Kanuii. Marawmii. Kansiuii. Jlanabie MeTauib
paccMaTpUBAIOTCS COTIACHO IUIAHA!

1 Conepxanue B 3eMHOM Kope. BaxkHeiiue npupoiHble COCTUHEHUS.

2 Copneprxkanue v GOpMBI CYIIIECTBOBAHHMSI B )KUBBIX OpraHu3Max. buonormueckas

pOJIb.

3IIpumeHeHure MeTaia ¥ €ro COEAIMHEHNH B MEAULIMHE.

4ToKCHMYHOCTh METaJlJIa ¥ €T0 COeIMHEHUH. )

OO6muii 0630p ponu 4-metaios. XKene3o. Mapranern. Kob6aner. Menp. [{unk.

Monu6neH. JlanHbIe MeTaTbl pACCMATPUBAIOTCS COTJIACHO TIaHA!

1 Coneprxanue B 3eMHOU KOpe.

2 BaxHeimme npupoaHble COSTUHEHUS.

3 Coneprxanue u (hOpMBbI CYIIIECTBOBAHUS B KUBBIX OpraHu3Max. buosornueckas poJb.

4 ITpumeHeHue MeTalia U €ro COeAMHEHUN B METULIMHE.

DuU3HOIOTUYECKAS U TTATOJIOTHYECKAs POJIb HEKOTOPBIX AJIIEMEHTOB B OPraHU3Me. §-DJIE€MEHTHI.
4-DnemenTsl. KomruiekcHble (KOOPIMHAIIMOHHBIE) COCTMHEHUS PAa3IMYHBIX 3JIEMEHTOB B
opraHusme. JJIeMeHThI, 00JIe3HH, JiekapcTBa. buosornuecku akTuBHBIE MOJIEKYJIBI. Boja.
AMMHOKUCIIOTHI.

AckopbOunoBas kuciaora. OpTOMOJICKYIIpHAs MEIUIIMHA. BHOTOTHYEeCKH aKTHBHBIC OJTUTOMEPHI
buonorrnueckas posib HEKOTOPBIX METAJJIOB, HE OTHOCSIIUXCS K «METaJIAM KU3HU».
Amomunuii. Cepebpo. bapuii. Pryts. CBunen.

Ilpakmuka.

Temarndeckasi BAKTOpUHA «XUMHS U MEULIHAY.

Tema 6 Qu3uueckas xumus u MmeOuuyuHa

®u3HOoIOr - 3T0 GU3UKOXUMUK, UMEIOIIHH JIeTI0 C SBJIICHUSIMH )KHBOTO OpraHU3Ma.

N.M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIIECTBOBATH JIUIIL OJarofaps UX 3aMeuaTeIbHON
CIOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XUMUUECKHE PEAKITUU U TEM CaMbIM ITOJIABIISATh
CTPEMJICHHE K JOCTHUKEHHUIO TepMOAMHAMUYeCKUX paBHoBecuid. M.B. bepesnn Xumnueckas
TEPMOJIMHAMUKA U KUBBIE OPraHU3Mbl TepMOIMHAMUKA U OPTaHU3Mbl. XUMUYECKas U
OnoxuMHuYeckast KHHeTHKa U KaTtaian3. epMeHThl — OMOIOTUYECKUE KAaTaIM3aToOphl. 3HAUCHHE
pacTBOPOB J1Jisi OMOJIOTHH ¥ MeIUIIMHBL. KHCIIOTHO-1Ie]109HOE paBHOBECHE U OydepHbIe
CHUCTEMBI OpraHn3Ma. AMUHOKUCIOTHBIE OydepHbie cuctembl. benkoBbie OydepHbie CUCTEMBI.
N3meHeHnne KUCIOTHO-IEIOYHOTO PABHOBECHS TP PA3IMUHBIX 3a00eBaHusIX. MeaumHcKe
Martepuanbsl. Heopranmueckne MeIMIIMHCKUE MaTepranibl. MeTambl. YriepoaHble MaTepuabl.
MexaHu3MBbI B3aUMOJICHCTBUS METUIIMHCKUX MaTepUaIoB C OMOJIOTUYECKUMH CUCTEMaMH.
B3aumopeiicTBus: MmaTepual - KpoBb, MaTEpUAIl - TKaHb, MaTEpHUaI - KJIETKa, MaTepua -
OHOIOIIMEPBI.

HckyccTBeHHbIE Opranbl. Annaparsl «<MCKYCCTBEHHOE CEpPJILIEe-TIETKOE», «MCKYCCTBEHHAs
nmoukay. ICKycCTBEHHOE cep/Iiie YesIoBeKa C aBTOHOMHBIM UCTOYHHKOM TTUTAHUS.

Ilpakmuka

WccnenoBanue iekapCTBEHHBIX MTPENapaToB.

JenoBas urpa «Cnacure 601pHOTOY. [lenoBas urpa conpoBOKAA€TCS MPOBEICHUEM
KadecTtBeHHOTr0 aHamm3a pacTBOpa KOHKPETHOTO BEIECTBA XUMUYECKUMH METOIaMHU.



(BemectBa: Tnocynbdar HaTpusl, HOBOKaWH, JIAKTAT KaJbIus, b-TIi0K03a, MEAHBIN KyIopoc,
OpoMup Kanmus, cyab(aTr Maraus).

HccnenoBanre TOKCUYHOCTH OBITOBBIX BemiecTB. OCTOPOXKHO, nuuieBbie 1o0aBku! Mx
JICCTBYE HA OPTaHU3M.

Pemenue 3aay mo oOIIet XUMUM ¢ MEIMKO-OMOIOTUYECKON HAMIPABICHHOCTHIO.

Konkypc (konmmaecTBeHHBIN) YMCiIa perieHHbIX 3a1a4d. CocTaBiaeHne COOPHUKOB 3a71a4
yydaumxcs 1o TeMe (C peleHusMu).

CocraBiieHHEe TBOPUYECKUX PACUETHBIX 3a/1a4 10 pa3JInYHbIM TEMaM.

JlexapcTBeHHbIE IIpenapaTsl, UX BUABI U Ha3HadeHue. Kaxxaoe 1ekapeTBo -

XUMUYECKHM PEaKTHB.

MHororpansslii Hox. [louemy o HaO AepKaTh B INIOTHO 3aKYIIOPEHHOW CKIISHKE.
«3enéHkay wiM pacTBop OpuiLTuaHTOBOrO 3e1éHoro. HeoOpuHbIe CBOIICTBA OOBIYHOM
3€JIEHKU. AKTUBUPOBAHHBIN YT OJb.

JlexapctBa ot npoctynsl. Butramunasl CamoienbHbIe JieKapcTBa. ACIUPUH WU
aleTUJICAIHMIIMIIOBAs KUCIIOTA U €r0 CBOWCTBA. UTO MoJie3Hee: aCIupyH WU YIICApHH, HypoheH
nuiu noympoden?

ITepexucs Bogopona u rugponeput. CBONCTBA MEPEKUCH BOAOPOIA.

[lepmanranat kaivs, MapraHIOBOKHCIIBIN KaJlui, OH K€ - «MapraHiioBka». HeoObrunbie
CBOMCTBA

MapraaioBku. Kakyro omacHOCTh MOXKET NPEJICTABIATh MAPTaHIIOBKA.

Hyxna nu B tomaineit anteuke 6opHas kucnota. Crapele JeKapcTBa, Kak ¢ HUMU OCTYIHUTb..
[leprunposb. Pusznueckue, XuMHUECKUE CBOMCTBA. [IpuMeHeHne B MeAUIIMHE:
KpPOBOOCTAHABJIMBAIOILIEE U I€3UH(PULHMPYIOIIEE CPEICTBO.

Ipakmuka.

[Tonygyenue nogodopma. JleiicTBrue KUCIOT Ha OpUITHAHTOBBIN 3eneHblid. [llenounoe
pacuierieHue geBoMuueTuHa. KauecrBenHas peakuus Ha nepokcuj Bogopoja. Onpezaenenue
BUTAaMUHOB B IIpenaparax MnoJMBUTAMHUHOB.

Tema 7 Xumust U TpaHCTIOPT

Martepuanbl, KOTOpbIE UCIIOIB3YIOTCS AJIs1 U3TOTOBJIEHUSI aBTOMOOMIIEH. 3anpaBouHble
KUAKOCTHU (TOTUIMBO, Maclia, CMa3KH, OXJIKIAIOIINE KUAKOCTU U T. I1.); PE3UHBI - ITMHBI U
PE3MHOTEXHUYECKHE U3/IEIIHS; TIACTMACCHI; OT/IEJIOYHO JeKOpaTUBHbIE MaTepuaisl (0OMBKa,

JaK1 U Kpacku, aHTUKOPPO3HOHHBIE MOKPBITHS U T. 11.); KJIEH, TEPMETUKU. DIEKTPOJIUT — ITO
YTO-TO 3HaKOMO€. beH3uH, KEpOCUH U Jpyrue «- UHbl XUMHUYECKHUE IIPOLECCHI, IPOUCXOASIINE
IIPU SKCILTyaTalluy aBTOMOOWIISL. DKOJIOTHS U aBTOMOOUIIb.

Ilpakmuka:

1 BeH3MH 1 KepOCUH KaK pacTBOPUTEIH.

OnBITH IO 03HAKOMJICHHUIO C PACTBOPSIONINM JIEHCTBHEM HE(PTENPOIYKTOB, Kak U
OpeIbLAYIINH, IIJI0X0 BUAHBI C IEMOHCTPALMOHHOTO CTOJIa, TOITOMY UX JIy4Ile BCErO CTABUTh B
KauecTBe T1abopaTOpHOU pabOTHI.

a) B IpOOUPKHU ¢ OEH3MHOM, KEPOCHHOM M BOAOH HainuBaroT 1o 0,5 Mi1 pacTUTENBHOTO

Maciia 1 B30aNThIBatOT. Macio pacTBopsieTcs B yriieBoopoaax. OTMEYaroT JyqiIyro
pPacTBOPUMOCTh B OE€H3UHE.

0) B HEOOIbIINE CTAKAHYMKY WK (apPOpPOBbBIE YALIKU C TEMH K€ KUIKOCTIMU

MOMEIIAI0T KYCOUKH TKaHU C MATHAMU KMpa U IepEeMELINBAOT UX CTEKIISTHHOM nanoukoi 2-3
muH. [Tocie BBICBIXaHUS TKaHU, TIOMETIEHHBIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OUUIIICHHBIMA
OT JKHpa.

Tema 8 XuMusi 1 YUCTOTA B I0Me

Mpina. CoctaB, CTpOCHHE, MOJTYYEHHUE.

CuHTEeTHYECKHE MOIOUIUE CPEJICTBA U MOBEPXHOCTHO - AKTUBHbIE BellecTBa. OCHOBHBIE
KOMITOHEHTBI

CMC: noBepxHOCTHO-aKkTUBHBIE BemecTBa (IIAB); BcrmioMmorarensHbIe BEIIECTBA: MICIIOYHBIC

COJIM - KapOOHAT U CUJIMKAT HaTpus, HENTpaibHbIE CONHU - CyiabdaT u pocdat HaTpus;
KapOOKCHMMETHIILIEIITI003a, OJUBUHIWINUPPOIUIOH, XUMUYECKHE 0TOeTUBATEH (IIePCOIIH);



XUMHUYECKHE OTOSIMBATENH (TIEPEKUCHh BOIOPO/a); hU3HMIecKue (ONTUYECKHE) OTOCIUBATEIH -
¢aryopecuupyromume CoeAMHEHMs; aACOPOIMOHHBIE KpacuTenu (yabTpaMapuH, HHIHUTO,
CHUHTETHYECKHE OpPraHMYECKHe MUTMEHTHI); 0M0100aBKHU - (pepMeHTHI (JIunasbl, IPOTEa3bl U Ap.);
OTAYLIKHU, aHTUCTATHKHU.

CpenctBa ObITOBOM XMMHUH - XUMHUUECKHUE CPEJICTBA 10 YXOY 32 COOCTBEHHOCTBIO: OAEKIOM,
MOMEIIEeHUsIMU, aBToMoOUIsIMU. K cpeacTBaM OBITOBOI XUMHUU OTHOCST JI€3UH(DUIIAPYIOLITUE
CpEe/ICTBa, pEIesUIeHTHI U IIp. cpeAcTBa. CpeAcTBa OBITOBOM XUMUH, IPUMEHSIEMbBIE TSI
BbIBeieHUs nATeH. [Ipaktuka Onpenenenue pH - cpeapbl B Mplnax u mamnyHsx. [Ipurorosinenue
MblLJIa U3 CBE€YKH U CTUpaJIbHOW cobl. BeiBenieHne msreH ¢ Tkanu. Mpuia. Coctas, cTpoeHue,
nony4yeHue. CpaBHEHHE CBOWCTB MbLIa CO CBOMCTBAMU CTUPAJIBHBIX TOPOLIKOB.

Tema 9 Xumusa u kocmemuueckue cpeocmea

Kocmernueckue moromue cpeactsa. Kpemsl. [lenomorommue cpeacrsa. OnosiackuBarean

u koauunoHepsl. ['enu. CoctaB 1 CBOICTBAa KaK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEJICTB
TUTHMEHBI; TPAMOTHBIH BEIOOp CPEACTB TUTHEHBI; TTOJIE3HBIE COBETHI MO YXOJTy 33 KOXKEH,
BOJIOCAMH U MOJIOCTHIO pTa. COCTaB U CBOICTBA HEKOTOPBIX MPENapaToB F’UTMEHNYECKOMH,
Je4eOHON U JEKOPATUBHOW KOCMETHKHU, TPAMOTHOE UX MCIIOJIb30BaHHE. XUMUYECKHUE MPOLIECCHI,
JIeKale B OCHOBE yXO7a 32 BOJIOCAMU, UX 3aBUBKH, YKIIAIKU, OKPACKH; MPABUIBHBINA yXOII 32
BOJIOCAMH, IPAMOTHOE UCII0JIb30BaHUE IPENapaToB AJi1 OKPACKU U YKJIaJKH BOJIOC,
OpUEHTUPOBAHUE B UX MHOT000pa3uu. [1e3010paHThl U 030HOBBIN «IIUT) TUIaHEThI. JlymmcThie
BEIIECTBA B MapProMepuu, KOCMETHKH, MOIOIIHX CPEICTBAX.

O¢dupnsie macna. CocTas.

Crnoxunsie 3¢upsl. CocTaB, CTpOCHHUE, MTOTyYCHHE.

Ilpakmuxka

N3ydeHue coctaBa JEKOPAaTUBHON KOCMETUKH 10 3TUKETKAM.

Omnpenenenue pH - cpensl B Mbuiax v mamMnyHsx. M3Bieuenue apupHbeIx Macen u3
pacTtutenbHOro Marepuaina. Ilepeunas msra, e10Boe Macio.

[Tomyuenue cloXHBIX 3(HUPOB U3 OPraHUYECKUX COCTMHEHUI. DTUIMeTaHar (3amnax

poma). M3o00yTmiTanar (GpyKTOBEIH 3amax).

Tema 10 Xumus u nnanema 3emns

XuMHUecKue 3JeMeHThl B Onocdepe. bruoreHHbIe 1 BTOPOCTEIICHHBIE XHMUYECKHE

2JIeMEHTBl. Makpo u MUKpO31eMeHThI. [Ipu4nHbI ¥ IPU3HAKU HEJOCTAaTKa B OpraHU3Me
YyeJIoBeKa HEKOTOPBIX 3JIEMEHTOB. broreoxnmuueckre nukibl. L{MKiIbl ra3000pa3HbIX BELECTB.
Ocanounsle nukibl. KpyroBopot azora B 6uocdepe. Cunepanus. KpyroBopot yrieposa B
ouocdepe. Kpyrosopot kuciopomaa B 6uocdepe. [lpaktuyeckas pabora «KauectBeHHOE
oTpeieIeHne HEKOTOPBIX TSDKEJBIX METAJIOB B BoJie». ATMoc(depa Kak CBETO(PUIIBTP.
3acopeHHOCTh aTMocdepbl. [I[puurHbI H3MEHEHUs IPKOCTH, IIBETa aTMOC(EPHI, TPO3PAYHOCTU U
BUAMMOCTH aTMOC(ephl. DKosornyeckue npodiaemsl B atMocdepbl. [TapHuKoBbIi 2P QexT.
[TapHukoBble Ta3bl. BropocrenenHble KOMIIOHEHTHI aTMOC(epsl (YIIIEKUCIBIN ra3, MeTaH,
OKCHJIBI a30Ta, TPONOC(EpHBbIH 030H, XJI0phTOpyriepoasl). [lociencTBus napHUKOBOTo

s dexra. O30HOBBIN MUT U 030HOBAs AbIpa. [luki o30Ha. [IpUYMHBI HICTOHYEHUST 030HOBOTO
muta. Bemectsa - 3arpa3Hurenu tponocdepsl. OKCHabl cepbl U xjiopa. KUcIoTHbIE T0KIH.
Xumu3M nponeccoB. PoToxuMuueckuid cMor. Poibs OKCHIOB a30Ta, 030Ha, YTapHOTO rasa,
YTJIEBOAOPOAOB M ajbJIEIHI0B B 00pa30BaHUM (POTOXMMUYECKOTO CMOTa.

Ilpakmuka

W3ydeHne KUCIOTHOCTH OcalikoB. McciienoBanue Bo3iyxa Ha coiepaHue TBepAbIX IpuMeceit

(BU3yaJIbHO U MPH MOMOIIY MUKpOCcKona). JlepuiuT npecHoi BobI Ha MIaHeTe. 3arpsi3HeHNe
BOJibl. KOHIIEHTpHpOBaHNE TOKCUKAHTOB 10 OMOJOrHuecKuM nenoukam. [IpenensHo
JIOMTyCTUMBIE KOHILIEHTpAIMK BellecTB B Boje. O630p 3nauenuit [1/1K mo Hanbonee onacHbIM
BemecTBaM. Ctounble BoJibl. [lepBuuHas BTOpryuHas U TpeTHYHAs 00pabOoTKa CTOUYHBIX BOJ.
XUMHUECKUE CIIOCOOb! YAalNeHHs 3arpsa3HeHui (copOuus, HeUTpaau3anus, Koaryssius,
CTEpHIIN3ALUS, SKCTPAKIIUS, DJEKTPOXUMHUECKUE crTocoObl). CHHTETHYECKHE TTOBEPXHOCTHO-



aKTHBHBIE BEIECTBA KaK 3arpsA3HUTENH ruapocdepsl. ICTOYHNKH AMOKCHHOBOTO 3arpsi3HEHHUS
BOJibl. OmpesienieHne coiepkanusi HOHOB Bogopoa B Boae: pH- dakrop Boxs! (McciaenoBanus
1po0 BOJIBI ¢ TOMOIIBIO0 OyMaXXHBIX HHAMKATOPOB). «OnpeieneHne aMMiaKka 1 MOHOB aMMOHUS
B BoJIe». DKosoruueckue npodieMsl utochepsl. [lectuunasl. MHCEKTUIMIBI, TePOUITHIBL,
(GyHrULIUIB], POASHTULIUABI, HEMATOLHIBI, aKapuuabl. KoMIUIekcHas cucTeMa 3aIuThl
pactenuii. Hutpartel u HuTpuThL. VX BIusiHUE Ha OpraHu3M uenoBeka. «OnpenencHue
OTHOCHUTEJIBHOTO KOJIMYECTBA HUTPATOB B MoYBe». «ONpeeneHue TSHKEIbIX METaJUIOB B [TOYBE
(MOHOB Me/U IByXBaJICHTHOMN, CBUHIIA)». DKOJIOTUYECKHI MOHUTOPHUHT. 334K SKOJIOTHYECKOTO
MOHHUTOpPHUHTa. XMMUYECKHE U OMOIOTHYECKUE METO bl aHAIM3a. bruonHKanus.
OuronHaukanys. XUMHYECKHE METO/IbI KOHTPOJIS. «OIeHKa 3arpsiI3HEHUS BO3AyXa I10
COCTOSIHUIO XBOM COCHBI». MeTO0/Ibl MOHUTOPHHTA BO3IYITHOM cpenbl. «OleHKa 3arps3HeHHs
BO3/1yXa 0 COCTOSIHUIO XBOU COCHBI». «OTpeeNieHre YUCTOThI BO3/yXa MO JIUIIAHUKAM.
«CHer - MHIUKATOp YUCTOTHI Bo3ayxay. «Omnpe/eneHne 3arnbuIeHHOCTH BO3ayXay. «OueHka
YHUCTOTHI aTMOC(HEPHOTO BO3yXau MO BEIMYUHE aBTOTPAHCIIOPTHON HArpy3KnW». MeTo bl
MOHHUTOPHUHTA BO3AYIIHOM cpefbl. «PacTeHuns - MHINKATOPHI IIOJOPOANS 1MouBy. «PacteHus -
WHINKATOPBI KUCIIOTHOCTH TOYBY». «PacTeHus - MHAUKATOPBI BOJHOTO PEKHMMA ITOUB.
«OpraHoyenTUYECKUe MOKa3aTeN BOABDY. «KecTKoCTh BOJb. MeTOabl MOHUTOPHUHTA BOJHOM
cpensl. «MccnenoBanue BOJOIIPOBOAHOM BOIBD).

Tema 11 Hayuno- uccnedoseamenbckas nPoeKmHas 0esameabHoChb

Teopus. [Tousitue npoekra. TUIBI IPOEKTOB, OCHOBHBIE TAIlbl BBIMOJIHEHHSI IPOEKTA.
Kputepun onieHrBaHUs BHIIOJHEHUS U 3aILUTHI TPOEKTOB. Co31aHNe MPOEKTa OCYLLECTBIISIETCS
O CIEAYIOUINM dTanam:

- OnpeneneHue TpooIeMbI;

- AKTyanu3amus Tem;

- BeiOop o0bekTa u3yueHus;

- [TocTanoBka 1enu u 3a1a4;

- [TonGop maTepuana;

- Bo16op MeTo0B HccienoBaHus;

- [IpoBenieHune sxkcrepruMeHTaNbHON PadOTHI;

- Opopmnienue paboThI;

- 3amuTa IpoeKTa, NpeACTaBIeHUE Pe3yIbTaToB.

IIpakTuka

BoinonHeHue NpoekToB ¢ UCIOJIBb30BaHUEM KOMIIBIOTEPHBIX TEXHOIOTH.

3ammra npoeKToB.



pabote

10 | Xumus u|3 2 1 TeCTUpOBaHUE/ OTUET
CTPOUTEIILCTBO o MPaKTUYECKON
pabote
11 | Xumus u MeauLmHa 3 1 2 TeCTUpOBaHUE/ OTUET
o MPAKTUYECKON
pabote
12 | Xumusa u TpaHcopt | 3 2 1 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKON
pabote
13 | Xumuss u yucrora B | 3 1 2 TeCTUpOBaHUE/ OTUET
IIOMe o MPAKTUYECKOU
pabote
14 | Xumus u|3 1 2 TeCTUpOBaHUE/ OTUET
KOCMETHYECKHE o MPaKTUYECKON
cpeacTaa pabore
15 | Xumus u maHera | 4 2 2 TeCTUpOBaHUE/ OTUET
3emuist o MPaKTUYECKON
pabote
16 | Hayuno- 7 2 5 3amura npoeKTa
HCCIIeI0BAaTENbCKas
MPOEKTHAas
JesITeIbHOCTD
68 33 35
[ToBapennas conp u | 4 2 2 TECTUPOBAHME/ OTHET
6 caxap M0  NPaKTHYECKOH
pabote
7 Xumust ULu 4 2 2 TECTUPOBAHKE/ OTYET
N0  MPAKTHYECKOU
pabote
8 | Comuku 4 2 2 TECTHPOBaHHE/ OTYET
Mo  MPaKTHYECKOH
pabote
9 | bymara 4 2 2 TECTHPOBAHME/ OTHET

M0  NPaKTUYECKOH
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