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Pabouaa npozpamma cocmagiena Ha ocHoge:

o ®denepanbHbiii 3akoH 0T 29 aexadps 2012 r. Ne 273-03 «O6 ob6pa3oBaHuU B
Poccuniickont @enepannm.

o ®denepallbHOTO TOCYJAapCTBEHHOTO oOpasoBarenbHoro crangapra OOO,
YTBEP)KJIEHHOTO  MpUKa3oM MuUHHCTEpCTBAa 00pa3oBaHMs W HAyKH
Poccuiickoit @enepanuu ot 17 nexadps 2010 r. N 1897, ¢ mocnenyroumu
M3MEHEHUSIMU;

e ABropckoi mporpammbl Xumus 7-9: Xumusa. PabGoume mporpaMmsl.
[IpeameTnas nunus yueonukoB O. C. ['abpuensna, U. I'. Octpoymosna, C. A.
CnankoBa. 8—9 ximaccel / O. C. T'abpuensn, C. A. CnagkoB— M.
IIpoceenienue, 2019.

o DenepanbHOro nepeyHsi y4eOHHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAaHUIO
MpU peanu3anuu mnporpamm obmiero obpaszoBanus, (IIpukaz MunucrepcTBa
npocsetnienns PD 20 mas 2020 r. Ne 254.);

MecTto npeamera B 0a3ucHOM y4yeOHOM (0oOpa3oBaTe/IbHOM) ILJIAHE.
[Iporpamma «Xumus B ObITy» u3yuaercs B 8-11 kiacce B konudecTBe 68 4acoB
3a 1Ba roja .
B yuebnom mnane MbOY «/lxxarnaprunckas CLLD» Ha uzydeHnue npeamera
BHEYPOUYHOI IEATEIbHOCTH «XHUMHMS B OBITY» OTBOJUTCA 35 4acoB, U3 pacyera
1 gac B HEHEMIO.

IosicHUTEIbHAA 3aNIMCKA
Hanpasnennocts: [IporpamMel ecTeCTBEHHOHayYHAasI
VYpoens ocBoenust [IporpamMmel - 6a30BbIi
AKTYaJIbHOCTH U 0CO0EHHOCTH MPOrPaMMBblI
Cucrtema o611ero o0Opa3zoBaHus HE BCETa MOKET 00€CTIeunTh 00yJarouXCsi TAKUM
YpOBHEM 00pa30oBaHusl, KOTOPbIN OyAET NOCTATOUYEH AJI pealn3alun ux
crocoOHOCTeN B BbIOpaHHOM cdepe nesarenbHocTH. [IporpamMma BHEYpOUHOI
JesTeNbHOCTH «XUMUs B ObITY» (nanee - [IporpaMma) HampaBiieHa Ha pa3BUTHE U
dbopmupoBaHre y 00yJarOIMMUXCsl [IEJIOCTHOTO TPEICTABICHUS 00 OKPYKAFOIITHUX
BEILIECTBaX HAa OCHOBE MOJIYYEHHBIX XUMUYECKUX 3HAaHUMU. B X0o1e peanuzaunu
[Iporpammel, 0Oy4aroiyecs COBEpPIICHCTBYIOT CBOM YMEHHUS U HaBBIKU B PEIICHUU
MPAKTUYECKUX 33]1a4, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTUYECKOTO, MHKEHEPHO
TEXHUYECKOT0 M 3KOJIOTMUECKOro MblluieHus. Ha npuMepe xumuu, yqamuecs
MOJIYYAIOT MPEJICTABIICHUS O METO/1aX MO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX
HayK (3KCTIEPUMEHTAILHOM U TEOPETUYECKOM).

[IpenycMoTpeHHast TpOrpaMMON peaiu3anus MEKIIPEAMETHBIX CBA3EH
MO3BOJIUT O0YYAIOIIMMCS OCYIIIECTBUTH HHTETPALIUIO HUMEIONUXCS TIPE/ICTABIICHU B



LEJIOCTHYIO KapTUHY MUPa, a IPAKTUYECKUE 3aHITHUS U MPOEKTHAS JESITeIIbHOCTD
COBEPIIIEHCTBOBATh YMEHHUS U HaBBIKH, HEOOXOUMBIE JIJISl IPOBEICHUS
MCCIIEIOBAHMs, COMOCTaBICHUs (PAKTOB, aHAJTIN3a TOTYYEHHBIX PE3yIbTaTOB,
paboThI ¢ MPUOOpPaMU U PEAKTHBAMH.

Branenuve 3HaHUSIMU O XUMUYECKUX BEUIECTBAX MOTYT 00ECIIEYUTh TPaMOTHOE
OTHOUIEHUE K MPUPOJIE U K COOCTBEHHOMY 3/I0pOBbIO 0€3 HaHECeHUs yiepoa.
[ToaTOMY 3HaHKE BO3MOKHBIX MOCIEACTBUI BO3JEHCTBUS PA3IMYHOTO poja
XUMHUYECKUX COCTMHEHUN HA OpPraHU3M YeJIOBEeKa C CTAHOBUTCS HEOOXOIMMbBIM HE
TOJIBKO JJI Bpaue, HO U JJIsl KaXKI0T0 YelloBeKa. 3HaHWs, TIoJy4yaeMble B IIIKOJIE TIO
XUMUH, BO3MOXKHO U HEOOXOMMO TPaMOTHO TIPUMEHSThH M B TIOBCETHEBHOM KU3HM.
[To3HnaBasi OCHOBOMOJATAIONINE 3aKOHBI XUMHUH, 00yJaroNIHecs 3HAKOMSITCS C
COCTAaBOM M CBOMCTBaMU PA3JIMYHBIX XUMUYECKHX BEUIECTB, KAK €CTECTBEHHBIM
00pa3oM MPUCYTCTBYIOIINE B YETIOBEYECKOM OpraHU3Me, TaK U MPU HE3aBUCHMOM
BHeITHEM BozziecTBUM. LIIKONBHUKYN y3HAIOT, KAK UMEHHO 3TH BEIIECTBA BIUSIIOT
Ha TPOIIECCHI JKU3HEACATEIHLHOCTA OpraHu3Ma 1 Ha caMy KM3Hb Y€JI0BEKa - 4TO
MOJIE3HO M B KAKWX KOJMYECTBAX, a YTO MOKET OKa3bIBaTh OTPULIATEIIHHOE BIHSIHHE.

[Tporpamma «XuMus B OBITY» 3HAKOMUT OOYJAIONTUXCS ¢ KOMIUIEKCHBIMH
npo0OiieMaMu U 3a7jauaMu, TPEOYIOIMMHU CHHTE3a 3HAHUH 110 PSATy MPEAMETOB
(puzuka, OMonOTUs, FKOJIOTHS, reorpadusi, UICTOPHs ). DKOJIOTHUECKUE 3a/1aUu:
aHaJIN3 U3MEHEHUI B OKpYKaloleh cpelie U OpraHu3alusi CBOETO BIUSHUS Ha
CUTYyaluo, GOpMUPOBAHNE OEPEHKHOIO OTHOIICHHUS K Npupojae. Puznyeckue
3a/1auu: u3y4eHue GU3NUeCKUX CBOWCTB BEIIECTB, PU3NYECKUE METObI aHATTN3A
BemiecTBa. Mcropudeckue 3a1aun: UCTOPHUUECKHUE CBEJICHUS O BIMSHUA XUMHUH Ha
KU3Hb YETIOBEKA.
buonoruueckue 3agaun: n3ydeHne XMUMHUYIECKOTO COCTaBa 0O BEKTOB KUBOU
TIPUPO/IBI.

Nudopmartuka — nouck undopmaruu B UuTepHere, coznanue u opopMiecHue
npe3eHTalui, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPAX.

ConeprxaHue MporpaMMbl 3HAKOMUT 00YYAIOITUXCS C XapaKTEPUCTUKOMN BEIIECTB,
OKPYKAIOIIKUX HAC B OBITY: BOJIa, TOBAPEHHAs COJIb, TUIIIEBAs COJ/Ia, C BEIIECTBAMH,
13 KOTOPBIX CAENaHbl MOCYAa, CIMYKH, KapaHJali, OyMara, CTpOUTEIbHbIC
MaTepuasbl, aBTOMOOHIIbHAS TEXHUKA, JIEKapCTBa U T.1I.

Takue temsbl kak: «Boaa», «IloBapennas conby», «Cnuukmny, «bymara» narmot
BO3MOXXHOCTh aKTyaJIU3aI[i1 YKOJIOTHUECKUX 3HAHUI 00yUYarOImnXCs.
[IpakTuueckue 3aHATHS CITOCOOCTBYIOT (POPMUPOBAHUIO CIICIIUATBLHBIX YMEHUHN U
HaBBIKOB PabOTHI C BelecTBaMU U o0opyaoBaHueM. [IpoekTHbie paboThl, TEeMaTHKA
KOTOPBIX MPUBOJUTCS B IpOrpamMme, TO3BOJIST CPOPMUPOBATH Y 00YUAIOIIUXCS
YMEHHE CaMOCTOSITEIEHO MPUOOPETaTh U MPUMEHSATH 3HAHUSA, a TAK)KE PA3BUBAIOT
UX TBOPYECKUE CITIOCOOHOCTH.

AKTyaJIbHOCTH POTpamMMbl 00YCIIOBJIICHA TE€M, UTO B YI€OHOM IIIAHE 1O TPEIMETY



«XUMHUSL» OTBEJICHO Bcero 2 yaca B Hezelmro B 8 1 9 kinaccax u 1 vac B 10 m 11
KJIacCax, 4TO J1aeT BO3MOXKHOCTh CHOPMHUPOBATH y 00YUAIOIINUXCS TOJIBKO 0a30BbhIe
3HaHMS MO npeaMeTy. B Toxe Bpems Bo3pacT 15-17 net aBisieTcst BaXHbIM JUIs
Po()eCCHOHATTEHOTO CaMOOTIpeeieHus oOydaromuxcs. Bo3MoxkHO, 9T0
POCHYBUIUICS MHTEPEC K XMMHUHM MOKET BIUATH HA BEIOOP Oyayiel nmpodeccumu.

Heab u 3agauun [IporpamMmmbl

Lenb: popmupoBaHue y 00ydaromuxcs IIIy0OOKOTo U yCTOMYUBOTO HHTEpeca K
MHUPY BEIIECTB U XUMUYECKUX TIPEBPAIICHUN, TPHOOPETECHIE HEOOXOTUMBIX
MPAKTUYECKUX YMEHUN M HABBIKOB MPOBEICHUS IKCIIEPUMEHTOB.

3aoauu:

Ooyuarwuue:

-pacImmpeHne Kpyro3opa o0yJarommxcs;

-TIOBBIIIICHUE UX UHTEpPECA K XUMUU U Pa3BUTHUE BHYTPEHHEW MOTUBAIIMK YUCHUS
yepe3 GopMHUpPOBAHUE TIPEACTABICHUM O COCTABE U CBOMCTBAX XMMUYECKUX
BEIIIECTB U MAaTEPHAJIOB, OKPYKAIOIIHNX YEeJIOBEKA B TIOBCETHEBHOM KU3HU H
METUITNHE;

-pacIIupeHne U yriyoJIeHne 3HAaHUH 00yJarOIIUXCs O PO XUMUYECKHUX AIEMEHTOB
U UX COCAMHEHUH B )KU3HEIACATEILHOCTH OPTaHU3Ma, O BAKHEHUIITUX XUMHUYECKHAX
PEeBPAILICHUSX, JISKAIUX B OCHOBE METa00JIM3Ma, O IPUMEHEHUU B MEUITUHE
HEKOTOPBIX HEOPTaHUYECKUX U OPTaHUYECKUX BEIICCTB;

- pacuIMpeHue U yriayojieHne 3HaHUM 00y4JaroImuXcs Mo OBJIAJICHUIO OCHOBAMU
METO/IOB ITO3HAHMS, XapaKTePHBIX JJI €CTECTBCHHBIX HayK (HAOJI0IeHNE,
CpaBHEHUE, DKCIIEPUMEHT, H3MEPEHHE);

- IOATOTOBKA 00YYAIONTUXCS, OPUCHTUPOBAHHBIX HA XUMUYECKHUI MTPOPHUITH
o0y4eHMS, K YCBOCHHIO MaTepHalia MOBBIIICHHOTO YPOBHSI CIIO)KHOCTH 110 XHUMHH.
Pa3zeusarwwue:.

-opMUpOBaHUE CHIEIUATBHBIX YMEHHUI 1 HABBIKOB Pa0OTHI C XUMHUYECKUMU
BEIIIECTBAMU U MaTepUaIaMH B OBITY U UCIIOIb30BaHUS TOTYYEHHBIX 3HAHUHN Ha
PaKTHUKE;

- Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M YMEHUH yUalTUXCS CAaMOCTOSATEIHLHO
nmpuoOpeTaTh U MPUMEHSTh 3HaHUS HA MPAKTHKE.

Bocnumamenshuie:

- BOCIIUTAHUE DKOJIOTUYECKON TPAMOTHOCTH U XUMUYECKOM KYJIBTYPHI TIPU
0OpaIlleHUH C BEIICCTBAMM;

-BOCTIMTAHHUE YMOITMOHAIBHO- IIEHHOCTHOTO OTHOIIICHHUS K OKPYXKAIOIIEMY MHUDPY;
-OpUEHTAITUS HA BEIOOP XUMUKO-OMOJIOTHIECKOTO TPODOUIIS.

@opMBbI OPraHU3aluU 00Pa30BaATEILHOIO MPOIECCa - TPYIIIOBas,
WHIUBU Ty aJTbHAS.



CopepxaHue MporpaMmsl MPEAINONAraeT pa3Ho0Opa3HbIE BUABI AEATEIbHOCTU
oOyuaromuxcsi: 0ece/ibl, TMCKYCCHH, TPaKTUUECKHEe U 1a00paTopHbIe paboThl,
CaMOCTOSITeNIbHBIE MPOEKTHBIE Pa0OTHI C UCIOIB30BAHUEM PA3NTUYHBIX HCTOYHUKOB
uH(pOpMaInu.

['pynnosas (6ecena 3BpucTUUECKasi, 3allUTa IPOEKTOB, Ja0OPATOPHOE 3aHATHE,
JEKUUs, OJTUMIINA/a, OTKPBITOE 3aHATHE, IPAKTUUECKOE 3aHATHE, IPE3EHTaLu,
cemuHap). MunuBuyanpHas (HabnroneHne, oTpadoTKa HaBBIKOB PEIIECHUS
NPaKTHYECKUX 3a1a4). JIekunoHHO-ceMuHapckas (popma npoBeieHus: y4eOHbIX
3aHATHI MO3BOJIAET PACIIMPUTD U YTIyOUTh 3HAHUS O XUMUYECKUX BEUIECTBAX,
MIPUMEHSEMBIX B OBITY, CTPOUTEIBCTBE, MEAUIIMHE U T.[.

CemuHapbl CIOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CAMOCTOSITEIBHOCTH U
00y4Jaronuxcsi B YCBOGHUU MaTepuaia v Mpu padoTe ¢ TOTMOTHUTETLHBIMH
UCTOYHUKaMU UHpopmauu. [IpakTuueckue 3aHATHS CIIOCOOCTBYIOT
(opMUPOBaHHUIO CIIEUATBHBIX YMEHUI U HABBIKOB pa0OThI ¢ XMMUYECKUMU
BeniecTBaMu U 00opyaoBanueM. Co3gaHue IPOEKTHBIX PadOT OTAEIbHBIM TEMaM
[IporpamMsbl MO3BOJIAIOT Pa3BUTh TBOPUECKUE CIIOCOOHOCTH, C(HOPMUPOBATH Y
00y4JaronInxcsi yMEHUs CaMOCTOSITENIbHO TPUOOPETATh 3HAHU.

WNuTterpanus: nporpamMma yriryoJiseT 3HaHus 10 OUOJIOTUU, XUMHUH, METULIUHBI,
ncuxoyioru. Uorom ycBoeHHs pOrpaMMBbl SIBJIIETCA 3alUTA IPOEKTA.

I[lnanupyemble pe3yabTaThbl 0CBOEHHS POTPAMMBI.

OO0pa3oBarenbHbIe pe3yIbTaThI:

[Tocne 3aBepmienus 00yuenus no [Iporpamme obyuaroniuecs OyAayT 3Hams.

- COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHHSI HanOoJiee paclpOCTPaHEHHBIX BEIIECTB U
MaTEpHUaIOB U YMETh MPUMEHAITH UX N0 HA3HAYEHUIO, COOJIIOIast IpaBHiia
0e301acHoro oOparieHus: ¢ HUMU;

- POJIb XUMUYECKHUX IEMEHTOB U UX COCIUHEHHUH B )KU3HEACSATEIbHOCTH
OpraHu3Ma;

- BOKHEHIIINE XUMHUECKHE MTPEBPALICHHS], JIeKAIUE B OCHOBE METa00IN3MA;

- HEKOTOpbIE HEOPTraHUYECKHE U OPTaHUYECKUE BEIIECTBA, IPUMEHSIEMbIE B
MEIUIINHE.

[Tocne 3aBepuienust 00yuenus no IIporpamme obyuaromuecs OyayT yuems.

- COCTaBIIATH CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B MIPUPOJIE,
00OCHOBBIBATh POJIb KAKIOTO B COXPAaHEHUH MTPUPOJIHOIO PABHOBECHS,
aHATM3WPOBATh MPUYUHBI U TIOCIIEACTBUS €r0 HAPYIICHUS;

- MPOBOJIUTHh XUMUYECKUN IKCTIEPUMEHT 10 OOHAPYKEHUIO KATHOHOB U aHUOHOB B
pacTBopax;

-co0roAaTh NpaBuiia 0€30MaCHOCTH MPU OOPALIEHUU C JIEKAPCTBEHHBIMU
BEIIECTBAMH U CPEJICTBAMHU OBITOBON XUMUU;

-COCTaBJISITh OTYET O MPOCIIAHHOM SKCIIEPUMEHTE;



-IIPUMCHATH BCIICCTBA 110 HASHAYCHHUIO,

-peuiaTh 3aga4n paanquﬁ CTCIICHHU CJIOXHOCTH. KaK TUIIOBBIC, TaAK 1

KOMIIJIICKCHBIC,

-pa3BHUBATH CO6CTBCHHYIO HHUIOMWATHUBY U IIO3HABATCIIbHYIO aKTUBHOCTD ITPU

PCUICHUU PA3JIMIHBIX BOIIPOCOB U HpO6JICM B XUMHHU.

]_IJ'IH MOHHUTOPHHI'A PC3YJIbTATUBHOCTH 06p330BaTeJILHOI‘O Imponcecca 110 rmporpamMmme
«XUMHs B 6I)ITy>) HCITIOJIB3YIOTCA CIICAYIOIMUE BUABI KOHTPOJIA:

* UTOTOBBIN KOHTPOJIb (3aKHIO‘-II/ITCJ'IBHaH ITPOBCPKaA 3HaHHﬁ, YMCHHﬁ, HAaBBIKOB II0

UTOTraM pean3aliy MPOrpaMMbl).

- 3alIuTa IMPOCKTa.

Jluunocmmuoie pés3yibmamobl

3HaHUe U NOHUMAaHUe: OCHOBHBIX UICTOPUUECKUX COOBITHUM, CBI3aHHBIX C
Pa3BUTHEM XUMHHU; TIOCTHXKCHUHN B 007aCTH XUMUU U KYJIbTYPHBIX TPaJAUIIHMA
CBOEH CTpaHbI (B TOM YHUCJI€ HAYYHBIX ); OOIIIEMUPOBBIX JTOCTHKECHUHN B
00J1aCTH XMMHH; OCHOBHBIX MPUHIIMIIOB U TIPABUJI OTHOIICHUSI K TTPUPOJIE;
OCHOB 3JI0POBOTO 00pasa >KM3HH U 3JJ0POBbE COEPETAIOIINX TEXHOJIOTHH;
MPaBUJI TIOBEJICHUS B UPE3BbIUAMHBIX CUTYAIUAX, CBSI3aHHBIX C BO3JIEUCTBUEM
Pa3JIMYHBIX BEIIECTB; OCHOBHBIX MPaB M 00A3aHHOCTEH rpaxaaHuHa (B TOM
qucie 00y4arolerocs), CBA3aHHbIX € JMYHOCTHBIM, IPO(PECCUOHAIBHBIM U
KU3HEHHBIM CaMOOIPEAECICHUEM; COIUAIBHON 3HAYUMOCTHU U COAEPKAHUS
npodeccuii, CBA3aHHBIX C XUMHEH;

Yy6Ccmeo 20p0ocmu 3a POCCUNUCKYI0O XUMUYECKYIO HayKy U JIOCTUKEHUS
YYEHBIX; YBOXKCHUE U MIPUHATHE TOCTIKEHUN XUMUU; TI000Bb U O€peKHOE
OTHOIIIEHUE K MPUPOJIC; YBAKEHUE U YUET MHEHHUM OKPYKAIOIINX K JTUYHBIM
JOCTUKEHUSM B U3YUYEHUH XUMUH;

npu3HaHue IEHHOCTH COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS OKPYKAIOIIINX
JoJ1el; HeOOXOAMMOCTH CaMOBBIPAKEHHUSI, CAMOPEATU3AIUH, COLIUATTEHOTO
PU3HAHUS;

0CO3HAaHUe CTENIEHU TOTOBHOCTU K CAMOCTOSATEIBHBIM MIOCTYIIKAM U
JEeUCTBUSIM, OTBETCTBEHHOCTH 3a UX PE3YJIbTAThI;

nposieiieHue IKOJIOTUUECKOTO CO3HaHUs, 10OpOoKeIaTeIbHOCTH, TOBEPUS U
BHUMATEIBbHOCTH K JIFOASIM, TOTOBHOCTH K COTPYJIHUYECTBY; HHUIIUATUBHI U
M0003HATEILHOCTH B U3YUYCHUU BEILIECTB U MPOIIECCOB; YOCKICHHOCTH B
HEO0OXOMMOCTH Pa3yMHOTO MUCTIOJIb30BaHUS JOCTHIKEHUN HAYKU U
TEXHOJIOTUH;
YMeHue YCTAaHABJIMBATh CBSI3U MEXKAY LIEJbI0 U3YUEHUS] XUMUU U TEM, JJIsI
Yero ATO HY)KHO; CTPOUTH KU3HEHHBIC U TTPO(PECCHOHATILHBIE TUIAHBI C
Y4€TOM YCIEIIHOCTH U3YUYEHUSI XUMUU U COOCTBEHHBIX MTPUOPUTETOB.



Memanpeomemmnuie pe3yrvmamul

ucnonv3osanue  PazIMYHbIX ~ UCTOYHUKOB  XMMHUYECKOW UWHGOpMaIuy;
MoJlyueHrue TakoW HH(OpMalMM, €€ aHaiu3, MOATOTOBKAa HAa OCHOBE 3TOTO
aHayM3a HHOOPMALIMOHHOTO MPOAYKTA U €ro MPE3eHTALINS;
npumeHenue OCHOBHBIX METOJIOB IO3HAaHUS (HAOJIOJEHUS, SKCIEPUMEHTA,
MOJICTMPOBAHUS, U3MEPEHUS U T. J.) AJI U3YUYECHUS XUMHUUECKUX OOBEKTOB;
UCNnoIb306aHue OCHOBHBIX JIOTUYECKMX OIepaluil (aHanu3a, CHHTE3a,
CpaBHEHHUs, 0000ILEHUS, JOKA3aTEIbCTBA, CUCTEMATU3AlIUN, KIACCU(PUKALUU
U JIp.) TIpH U3YYCHUH XUMUYECKIX OOBEKTOB;
GopmynuposaHue BHIBOJIOB U YMO3AKITIOUCHUN U3 HAOTIOACHUA U H3y4YEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEM;
NpOCHO3Uposanue CBOMCTB BEIIECTB HA OCHOBE 3HAHMS HX COCTaBA H
CTPOEHUS, & TAK)KE YCTAHOBIICHUS aHAJIOTUN;
Gopmynuposarue Ueh, TUTIOTE3 U MyTEH MPOBEPKU UX UCTUHHOCTH;
onpedeneHue 1ENEN U 3a/1a4 y4eOHON U UCCIIEIOBATENIbCKON JAESITEIbHOCTH U
IyTEN UX JOCTHKCHUS;
packpvlmuye MPUINHHO-CIEACTBEHHBIX CBSI3€W MEXIY COCTABOM, CTPOCHHUEM,
CBOMCTBaMH, IPUMEHEHUEM, HAXOXKJIEHUEM B TMPUPOJE U TOJIYYECHHEM
BAKHEUIIMX XUMUYECKHUX BEILECTB;
apeymenmayusi COOCTBEHHOM TO3UIIMM U €€ KOPPEKTUPOBKA B XOJ€
JUCKYCCUU IO MaTeprajgaM XMMHUYECKOTO COJAEPKAHUS.

Ilpeomemmnuwie pe3yrvmamot
B nosnasamenwnoti cghepe
3nanue (nonumanue):

XUMUYECKON CHUMBOJIMKHA: 3HAKOB XUMHUYECKUX JJEMEHTOB, (opMyi
XMMHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIIHIM;

BaXXHEHUIIIMX XUMHUYECKUX MOHATHH: BEIICCTBO, XUMUUYCCKUIN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAsI U MOJICKYJIApHAs MacChl, HOH, KaTHUOH,
AHWOH, XMMHUYECKAs CBS3b, DJICKTPOOTPUIATEIILHOCTD, BAJIEHTHOCTh, CTEIICHb
OKHCIICHHS, MOJIb, MOJIIpHas Macca, MOJISIPHBIM 00BbEM, pPacTBOPHI,
BJIEKTPOJIUTBI W HE DBJICKTPOJMUTHI, BJIECKTPOJUTHYECKAs JAUCCOLMAINA,
OKHCJIUTEb U BOCCTAaHOBUTEIb, OKMCIICHHE U BOCCTAHOBJICHUE, TEIIJIOBOM

3¢ PeKT peakiuu, OCHOBHBIE TUIIBI PEaKIIUM B HEOPTaHUUECKON XUMUMU;

(GbOpMYyJIUPOBOK  OCHOBHBIX 3aKOHOB M  TCOPUHM XUMHUH: aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI; 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, IOCTOSHCTBA
coctaBa BemiecTB, ABorajpo; Ilepuoandeckoro 3akona J[. 1. Menneneena;
TEOPUHU CTPOEHUS aTOMAa M YYEHHUs] O CTPOCHHM BEIIECTBA; TEOPUH
3JIEKTPOJIUTUYECKOMN AJUCCOLMAIIMU U YUYEHUSI 0 XUMUUECKOU PEAKIIUHU.

Ymenue nazvieame:

— XUMHWYCCKUEC JJICMCHTHI,



— COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;

— OpraHWYecKue BelecTBa Mo ux ¢Gopmyse: MeTaH, dTaH, dTHICH, alleTUJICH,
METAaHOJ, 3TAHOJ, TJIULEPUH, YKCYCHAs KHACIIOTA, TII0K03a, Caxapo3a.
ObvscHeHue:

— (U3MUECKOT0 CMbICTIa AaTOMHOTO (MOPSIKOBOI0) HOMEpPA XHUMHUYECKOIO
3JIEMEHTa, HOMEpPOB rpymmbl U nepuona B Ilepuommueckon cucreme [ .
MeHnneneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICKUT;

— 3aKOHOMEPHOCTEN HM3MEHEHUsI CTPOEHUS aTOMOB, CBOWCTB 3JJIEMEHTOB B
mpeaeiax MajiblX TEpUOAOB M A TPyNN, a TaKKe CBOMCTB 0Opa3yeMbIX WMH
BBICIIIMX OKCHJIOB U TUAPOKCHU/IOB;

— CYIIHOCTH MPOLECCa ICKTPOJIUTUYECKON TUCCOUMALIMN U PEAKIU MOHHOTO
oOMeHa.

Ymenue xapakmepuzosamo:

— XHMHYECKHE 3JIEMEHTHI (OT BOJOPOJA 0 KAJIBIHSA) HA OCHOBE UX MOJIOKEHUS
B llepuonauueckoir cucreme xumuueckux sieMeHToB JI. M. MeHnneneesa u
OCOOEHHOCTEM CTPOCHUS X aTOMOB;

— B3aMMOCBSI3b MEXKJY COCTAaBOM, CTPOCHHWEM U CBOMCTBAMHU HEOPTaHUYECKUX
BEIIECTB;

— XHMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECCTB
(OKCHI0B, KMCJIOT, OCHOBaHU, aM(POTEPHBIX COCTMHEHUM U COJIEH).
Onpeodenenue:

— CcOCTaBa BEIIECTB 10 X (popmynam;

— BAJICHTHOCTH U CTEIICHU OKHUCJICHUS 3JIEMEHTOB B COCIMHEHWUU,

— BHUJIOB XMMHUYECKOW CBA3U B COCUHECHUSX;

— THUIIOB KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEUIECTB;

— MPUHAJICKHOCTHU BEIIECTB K OMPEICTICHHOMY KJIACCY COCAUHECHUM;

— TUIIOB XUMHUYECKHUX PEAKILIN;

— BO3MOXKHOCTHU TIPOTEKAHUS pEaKIIUii HOHHOTO OOMEHa.

Cocmasnenue:

— CcXeM cTpoeHust aToMoB mepBbIx 20 snemeHToB llepuonnueckoit cucremsl /l.
H. Menneneena;

— (GopMyJT HEOPraHUYECKUX COCTMHEHUN N3YYEHHBIX KJIACCOB;

— YPaBHEHUN XUMUYECKUX PEAKIUMA.

bezonacnoe obpawenue ¢ XUMHYECKOW TIOCYIOM UM  JTa0OpPATOPHBIM
000pyI0BaHUEM.

IIposedenue xumuuecko2o sIKCnepumenma:

—  TIOATBEPXKAAIOWIETO  XMMHUYECKHME  CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB;

— MOATBEPKAAIOIIETO XUMUYECKUN COCTAaB HEOPTraHUUECKUX COECIMHEHMI;



— 10 TMOJYYEHUI0, COOMPAHUI0O U PACMO3HABAHUIO Ta3000pa3HbIX BEIECTB
(kucnopoia, BOJOPO/Ia, yriIeKUCIOro ra3a, aMMHaKka);

— M0 OMpEACNICHUIO XJIOPUI-, Cylb(aT-, KApOOHAT-MOHOB U MOHA AMMOHUS C
MTOMOINIBI0 KAYECTBEHHBIX PEAKIIUIA.

Buruucnenue:

— MAacCOBOH JIOJIM XMMHYECKOTO 3JIEMEHTa 10 opMyJie COSAMHEHUS;

— MAacCOBOM JI0JIM BELIECTBA B PACTBOPE;

— Macchbl OCHOBHOT'O BEIIIECTBA MO U3BECTHOM MacCOBOM J[0Jie TPUMECEH;

— 00BEMHOM IO KOMIIOHCHTA Ta30BOM CMECH;

— KOJMYECTBa BEIIECTBAa, O0BbEMA WJIM MAacChl BEIIECTBA IO KOJUYECTBY
BEILIECTBA, 00bEMY WJIM MAaCcCE PEareHTOB WJIN MPOIYKTOB PEAKLIUU.
Hcnonvsosanue npuobpemennvix 3HAHUU U  YMEHUU 8 HNPAKMUYECKOU
0esimenIbHOCMU U NOBCEOHEBHOU HCUSHUL:

— 17151 0€30IacCHOT0 0OpallleHUs ¢ BEIIECTBAMHU U MaTepuajaMy B TOBCEIHEBHOM
XKU3HU U TPAMOTHOTO OKa3aHWsSl MEPBOM MOMOIIM IPU OXKOTAaX KUCIOTaMU H
IeJ10YaMu;

— U1 OOBSICHEHHS OT/ICNIbHBIX (DAKTOB U MIPUPOJIHBIX SIBJICHU;

— JJI1 KPUTUYECKOU OIEHKU MH(OpPMAIIMK O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY.

Conepxxkanue nporpammsbl 1 roga o0yuenus
Beeoenue
OO61ue npaBuiia paboTel B XuMuieckoi gadoparopun. TexHuka 6€30MacHOCTH MIPU
paboTe B xuMuueckoi adboparopun. OxazaHue mepBoi MOMOIIU TPU HECYACTHBIX
CIIyYasx.
[IpaBuna paboThI ¢ KUCIOTaMHU, IIETOYAMHU, JETYYUMHU BEILIECTBAMH.
HarpeBatenbHble pUOOPHI U MTpaBuia padoThl ¢ HUMU. XUMHUYECKas 1OCy1a
oO1ero Ha3HaueHUs. MBIThE U CyIIIKa XUMAYECKON TOCY/bl. PONb XUMUM B 5KU3HU
YesloBeKa U pa3BUTHH yesioBedecTBa. O030p BaKHEHIINX KIAaCCOB COETMHEHU,
UCIIOJIB3YEMBIX YEJIOBEKOM. XUMHS -TBOPEHUE MPUPOJIBI U PYK YEIOBEKA. XUMUS
BOKPYT Hac. XMMHUYECKHE BEIIECTBA B IOBCETHEBHON KU3HU YEIOBEKA.
[IpakTuka:
[Ipuemsbl oOpallieHus ¢ HarpeBaTeIbHBIMU TPUOOpaMu (CIUPTOBKA, IJTUTKA,
BOJsiHAsE OaHs) U XMMUYECKOH nocyAoi oo1ero HazHayeHusi. CoctaBieHue
TaOJIUL, OTPAKAIOLIUX KJIACCU(UKALIUIO BEILIECTB, U3TOTOBJIEHNUE ITUKETOK
HEOPraHWYECKHUX BELIECTB, COCTABICHHUE CIIHCKA PEAKTUBOB, HECOBMECTUMBIX IS
XpaHEHHS.
Tema 1 Hcmopusa é3aumoomuouienuil ueioeeka u npupoobvl
Nctounuku sHepruu (McuepriaeMbie U HeucuyeprnaeMble). « IKOJOTUUECKUH
prok3ak». HeobxoaumocTs OepekHOro OTHOIICHUSI K OKpYyXxatolel cpese. Uenosek
U TIPUPOJIA B JIAJIEKOM



IPOIIJIOM: IMPUCBANBAIOILIEE X03SMCTBO. [[peBHUE JIfoau. BiusHue npupoaHbIxX
YCIIOBH Ha paccelIeHUe U 3aHATUS APEBHUX Jtojiei. OCHOBHBIE 3aHATHS IPEBHUX
Jroziei: cobuparenbeTBO U oxoTa. [IpucBauBaroiiee xo3sicTBO. JIOKaabHbIN
XapaKTep BIUSIHMS IEATEIBHOCTH APEBHUX COOMpATENeil 1 OXOTHUKOB Ha IPUPOJY.
[Iepexon yenmoBeka K MPOU3BOASIIEMY XO3SHUCTBY.

[TpousBoasiee X0351UcTBO. BO3HUKHOBEHHE 3eMIIEIETUS U CKOTOBOJICTBA.
Bo3spnerictBue Ha [Ipupoay npeBHUX 3eMIIEIENbLEB U CKOTOBOJAOB. CTHUXHITHOE
npupojomnonb3oBanue. OnycreinuBanue. ['udens nuBmwim3anuii. OT KOJIECHUIIBI 10
camozneTa. Mi3menenne xapakrepa MprupoAOIOIb30BaHUs B IIPOLIECCE PA3BUTHS
YesioBeueckoro oodmectsa Yenosek u npupoaa B HacrosmeM. [Ipsimoe u KocBeHHOE
BO3JICMCTBHE XO3SIMCTBEHHOM IESATENBHOCTH YEJIOBEKA HA pupoay. MHTpogyKuus.
Hewncuepnaempie un ucuepnaemple MICTOYHUKH dHEPTUU. VICTOYHUKY SHEPTUH
(ucueprnaeMble ¥ HercuepraeMeble). « IKOJOTUUECKHUM prok3ak». HeooxoammocTs
OepeXHOTr0 OTHOIICHHUS K OKpYXarollei cpene. AnbTepHaTUBHbIE HCTOYHUKU
DHEPI'UH.

[IpunuBHBIE 2IEKTPOCTAaHIIMHU. JDHEPrus BeTpa. ['eoTepmanbHas sHEprusl.
buosnepreruka.

IIpakmuueckue 3a0anus

Mopnenupyem BETPSHON JBUTATEb.

Ctpoum «po3y BETPOB» CBOE MECTHOCTH.

[IpeBpareHnue pa3HbIX BUAOB SJHEPIUU APYT B JIpyra.

Harpesaem no-pa3nomy (mepeiaya TEIIOBOM SHEPTUH U3ITyUYECHUEM,
TEIJIONPOBOIHOCTHIO, KOHBEKLIUEN ).

Tema 2 Ceoiicmea éeuiecme.

Xumudeckue u GU3NIECKUe CBOMCTBA BEIIECTB. YNCThIE BEIIECTBA U CMECH.
OCHOBHBIE TIPUEMBI C TBEPJIBIMH, JKUJIKUMH U ra3000pa3HbIMH BEILIECTBAMMU.
JlabopaTopHbIe crocoObl TIOJYYEeHHS HeOpraHudeckux Berects. [Iporiecc
pacTBOPEHHUS BELIECTB. PaCTBOPHI M X MPUTOTOBIICHUE.

[IpakTnueckue 3ananus

[TosyueHue yriekucioro ra3a, KUciopoa B 1a00paTopuu.

[Tonyuenue cynbdaTta Menu U3 Meau , cepedpa U3 HuTpaTa cepedpa u 1.1

Tema 3 Ilouemy u Kax npomexKarOm XumuuecKue peaKyuu.

MHoroo0pa3ue 1 3aKOHOMEPHOCTH POTEKAHUS XUMHUECKUX PEAKIIUM.
Knaccudukanys XuMudeckux peakiiuid. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX
pEaKIuu.

BHemHne npusHaku MpOTEKaHUs] XUMAUYECKUX PEAKINN. XUMUYECKUE YPABHEHUS.
3aK0OH COXpaHEHUsI MAacChl BENIECTBA. XUMUYECKHUE PEAKIIMU B )KUBBIX OpraHU3Max.
[IpakTueckue 3ananus

CocTraBiieHHE ypaBHEHUN PEAKIIMI IO LETOYKE MTPEBPAIICHUN.

OnbIThI



«3Mes U3 caxapHOU MyIpbI»,

«B3anmoielicTBE METaIOB C COJITHOM KHUCJIOTOMY, «3Mes M3 TIIFOKOHATA KaJbIHs»
IIpoBeeHNEe KaYEeCTBEHHBIX PEAKLUHN.

Tema 4 Booa.

Bona B macmtabe mianetsl. Kpyrosopot Bojibl. [Ipuponnas Boja u e€ npecHoi
BoJbI Ha TuIaHeTe. [IpecHas Boja u ee 3amachl. DKOJOTUYECKHUE MPOOIEMbI YUCTON
Bojbl. Bosa B opranusme yenoseka. Bona B Menuinnae u (hapMakoJIOTUu.
AHoMannu GU3NYECKUX CBOMCTB.

PacTtBopsromas ciocooHocTs Bobl. [Ipo0aemMbl TUTHEBOM BOABI.

IIpakTuka:

AHaln3 BOJbI U3 IPUPOIHBIX UCTOYHUKOB.

PacTtBopsroiiee neiicTBue BOJIBI.

OuncTKa BOJIBI.

Ornpenenenue KeCTKOCTH BOAbI U €€ YCTPAaHEHHE.

MHoro a1 BOJIbI B OBOIIAX U PpyKTax?

Tema 5 Yucmole seugecmea u cmecu 6 HCU3HU 4e106eKa

UucTteie Bemectna JuctmupoBannas Boga, Kucnopon. Cepedbpo, Bonopon,
Csunen u 1p. Mctunnsie pactBopel. CMecn Mopckas Boga. I'pannt. Crans.
PactBop xnopuna Hatpust i nebekuui. YyryH. Bo3ayx. basanst. Crekino.
OMybCHUs «Macio B Bojiey. PasHoBuAHOCTH cMecel, 00J1acTH UX UCTIOIb30BaHUS B
MOBCEIHEBHOM )KM3HU Y€JIOBEKA. | OMOT€HHbIE U TeTeporeHHbie cMecu. CMecH B
dapmakonoruu. [Ipumeps! JKUIKUX, TBEPABIX U Ira3000pa3HbIX CMeECeH.
OnHopoIHbIE U HEOAHOPOHEIE cMecH B ObITy. CBOMCTBA cMeceil. Paznenenue
cMecel.

Brienenue BeniecTs U3 HEOAHOPOIHOM cMecH, 00pa30BaHHON PACTBOPHUMBIMU U
HEpacTBOPUMBIMH B BOJI€ BellecTBaMu. OTcTanBaHue: BrijeneHue BeiecTB u3
HEOJIHOPOIHOM cMecH, 00pa30BaHHOM HEPACTBOPUMBIMU B BOJIE BEIIECTBAMH C
Pa3IMYHOM IUIOTHOCTBIO. B AenuTensHON BOpOHKE. JIMCTUILIISALNS, BBITAPUBAHUE,
HeHTpU(yrupoBaHue, XpoMaTorpadusi, Kpuctajin3amus 1 Bo3ronka. [leperonka
VI TUCTUJUISIIINS - CTIOCcO0 pa3/iesieHusl, OCHOBAHHBIN Ha pa3IMuuy B
TeMIeparypax KUIeHus Ipyr B Ipyre KOMIOHEHTOB.

[Tpuem pazaeneHus OAHOPOAHBIX CMECEH MyTeM UCIIAPEHHUS JIETYUUX KUIKOCTEN ¢
MOCIEAYIONIEN KOHICH CAaluen ux napos. [Ipumep: nonyyenne IuCTUILIMPOBAHHON
BOJIBI.

Pemenue 3amay Ha HaxX0XKICHHUE MacCOBOM U 0OBEMHOM JTOJIM KOMIIOHEHTA CMECH.
llpaxmuxa

N3roTosnenue npocTelmmx (GUILTPOB U3 MOJIPYUHBIX CPEICTB.

Pa3znenenne HEOTHOPOAHBIX CMECEM.

Ouncrtka METHOTO KYIopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX ITPUMECEH.

Tema 6 Iloeapennasn conv u caxap



Ponb noBapeHHO# cov B 0OMEHE BEIECTB YeI0BeKa U AKUBOTHBIX. CoJieBOM
OanaHc B opranusme 4yenoBeka. [[puMmeHnenune xmopuaa HaTpusl B X03HCTBEHHOU
neaTeNbHOCTH uenoBeka. Koraa conb - si1. 31m0ynoTpeOiieHne Coblo.
Hcnonb3oBaHue XJIOPUAA HATPUS B XUMUYECKOM MPOMBIILIIEHHOCTH.
Hcnonp30BaHne XJI0puia HATPUA B TULIE, MEAULIMHE.

[TpousBoacTBo noBapeHHO# conn. Caxap u ero cBorcTBa. [losie3Hbie U BpeaHbIe
4yepThl caxapa. HeoObluHOE MprMEHEHHUE caxapa.

Ilpakmuka.

CBoiicTBa pacTBOPOB MOBapeHHOM cou. ["oput nu caxap? TpuOomroMHUHECIICHITHS
Tema 7 Xumua nuugu V13 4ero cOCTOUT nuia. XMMHYECKUN COCTAB MPOIYKTOB
MATaHU.

OCHOBHBIE KOMIIOHEHTBI TUIIIH: KUPBI, OEIKHU, YIII€BOIbl, BATAMUHBI, COJIH.
XHUMUS IPOAYKTOB PACTUTEIBHOTO U JKUBOTHOTO ITPOUCXOKICHUS.

@U3HO0N0rUs NUIIEBAPEHUS.

[IpomykTsl

OBICTPOrO MPUTOTOBIIEHUS U OCOOEHHOCTH UX ITpou3BoacTBa. [Iporneccsl,
MIPOUCXOSIINE NIPU BapKe, TYLIEHUH U KapeHuu nuiy. Kak cienats enxy He
TOJIbKO BKYCHOM, HO U MOJIE3HOU?

J1o0aBKM B MPOIYKTHI MUTAHUS.

XVMMHUYECKHUE PEAKIIMU BHYTPU HAC. XUMUYECKHE MTPOLIECCHI, IPOUCXOIAIINE IIPU
XpaHEHUH U NepepaboTKe CeTbCKOX03IUCTBEHHOTO ChIpbsi. KoHCepBaHTHI U
AHTUOKHUCIIUTEININ, UX POJIb.

Cnoco0Obl XMMUYECKOT0 aHaJIM3a COCTAaBa BEIIECTB B IPOAYKTaX MUTAHHUS.
Conepxanue

BUTAaMHHOB U MUHEPAJIbHBIX BEUIECTB B MUUIEBBIX MPOAYKTAX.

[Ipaktuka Onpenenenue kauecta Mena. [IpoBepka Mena Ha HaIM4Ke Kpaxmara,
Mena, caxaposbl. Onpenenenue BuTaMuHoB A, C, E B pacTuTeIbHOM Macie.
OnpeneneHre HUTPATOB B MPOAYKTAX.

AHanu3 NpoxJaauTeNIbHbIX HAIUTKOB.

Omnpenenenre koerHa B HAITUTKAX

Omnpenenenue conepxKaHus KUPOB B CEMEHAX PACTECHUM.

KadecTBeHHbIE peakliuy Ha MPUCYTCTBHUE YIIIEBOIOB.

XUMHUUYECKHUE OMBITHI C )KEBATEIBLHON PE3UHKOM.

Omnpenenenue coaep:kaHusi IOBApEHHON COJIM B MPOAYKTaxX MUTaHUs (Maciio, ChIpHI,
COJIEHBIE TBOPOKHBIE U3/IETIHA).

Tema 8§ Cnnuku

[Tupodopsr. Uctopus nzodperenus cnimuek. Crimuku [ancens u Yokepa. Ciuaxu
Copua. Cnuuku Upunu. IBenckue cnvuku Jlynacrpema. KpacHblit u Oenbiii

docdop.



OKHCIIUTENBHO - BOCCTAHOBUTEIBHBIE TIPOLIECCHI, MPOTEKAOUIUE TPU 3aKUTAHUU
CIIUYKH.

OcHoOBHbIE BUIbI COBPEMEHHBIX cTIhYeK. JlepeBsiHHbIe(M3TOTOBICHHBIE U3 MSATKUX
MOpPOJ IepeBa

- OCHUHBI, JIUIIBI, TOTIOJISI, AaMEPUKAHCKOW O€JI0M COCHBI U T. 11.), KAPTOHHBIE U
BOCKOBbIE (MapadUHOBBIE - U3TOTOBJIECHHBIEC U3 XJIOMYATOOYMaXKHOTO KI'yTa,
MPOMUTAHHOTO MapapuHOM).

[To MeToy 3axuranus - TEPOUHBIE (3AKUTAIOIIUECS PU TPEHUH O CIIEHUATBLHYIO
MMOBEPXHOCTH -TEPKY) U OECTEPOUHBIE (3aKUTAIOIIUECS TTPU TPEHUU O JIFOOYIO
MTOBEPXHOCTB).

Cnuueynoe nmpou3BoacTBO B Poccuun. CTpoeHue, cocTaB M U3rOTOBJIECHUE CITUYEK.
Cneunanbhbie cnndky. IITopMOBBIE (OXOTHHYBH) - TOPSIIIKE HA BETPY, B CHIPOCTH
U o1 JokaEM. TepMuueckue - pa3BUBAIOIIKE MTPU TOPEHUH 00JIe€ BBICOKYIO
TEMIEPATypy U JalOLIe PU CTOPAHUU T'OJIOBKU OOJIbIIEE KOJIMUECTBO TEILIa.
CurHanipHbl€ - AarolIye IpyU ropeHuH 1BeTHoe miams. dortorpaduueckue - narommue
MTHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIB3YEMYIO ITPU (OTOrpadupOBaHHH.
CurapHble — CHMYKHY YBEJIMYEHHOTO pazMepa i 0oJiee IpoJ0JKUTEIBLHOTO
TOPEHHSI IPU PaCKypHUBaHUH cUTapbl. TpyOOUHbIe- CIUYKH YBEJIMUYEHHOTO pa3Mepa
111 0oJiee MPOJAOIKUTENILHOTO TOPEHUS TPU PACKYPUBAHUU KYPUTEIbHOU TPYOKH.
KamuHHbI€ - OUeHb AJTMHHBIE CIUYKH, YTOOBI 3aKUTaTh KAMUHBI. ['a30BbIE -
MEHBIIEN JUIMHBI, YeM KaMUHHbIE, YTOObI 32)KUTaTh T'a30BbIE TOPEIIKH.
JlexopaTuBHBIE (II0JapOYHbIE, KOJUIEKIIUOHHBIE) - OTPAaHUYEHHbIE BBIITYCKU
KOpOOKOB (MHOTJa HAOOpaMH, YJI0KEHHBIMU B IGKOPATUBHYIO KOPOOKY).
IIpakTuka

W3ydenne CBONCTB pa3TUYHBIX BHIOB CIIMUEK (OBITOBBIX, OXOTHUYBHX,
TEPMUYECKUX, CHTHATbHBIX, KAMUHHBIX, POTOrpapUuecKux).

Tema 9 Bymara

OT nepraMeHTa  IIEIKOBBIX KHUT 710 HamuXx AHel. Llenmtonosa. Cesazytomue:
KaoJIMH, KapOOHAT KaJbIMs, MUTMEHTHI. XJI0MU4aToOyMaXKHbIe TKaHU. Bubl Oymaru
U UX IPAaKTHYECKOE UCIOIb30BaHNe. TEeXHOIOr s MPOU3BOICTBA OyMar.
CrpykTypa Oymaru 1noj MUKpOCKONOM BO (hJIyOpECIIEHTHOM CBEUYECHHH.
[TomydabOpukatsl A1 MpOU3BOACTBA OyMaru: ApeBecHasi Macca WIH LEJUIH0I03a;
L[EJUTIOJIO3a OJHOJIETHUX PACTEHUM (COJIOMBI, TPOCTHHUIIBI, KOHOILIU, pUCa U
JPYTHUX);

MOJTYLIeJUTION03a; MaKyJaTypa; TPSIUYHas MoJlymMacca; UIsl ClieluaibHbIX BUIOB
Oymaru: acOecT, epCTh U IPyTrue TEKCTUIILHBIE BOJIOKHA.

[IpousBoacTBO Oymaru: mMpUroToBiIeHUE OyMaXKHOW Macchl (Pa3Moil U CMEILICHUE
KOMITOHEHTOB, MPOKJIEIKA, HAITOJIHEHUE U OKpacka OyMaKHOW Macchl); BRIpaOOTKa
OyMa>KHOUM Macchl Ha OymarojenarenbHoi MalrHe (pa30aBieHue BOAOW U OUHUCTKA



Macchl OT 3arpsAI3HEHUI, OTIUB, IPECCOBAHUE U CYIIKA, & TAKKE NEPBUYHAS
OT/ACIKA);

OKOHYaTeIbHas OTAeNKa (KalaHAUPOBaHUE, pe3Ka); COPTUPOBKA U yIIaKOBKA.
IIpaxmuxa.

N3yuenue CBONCTB pa3IMYHbIX BUAOB OyMar.

[Tonyyenue 6ymarmu.

Tema 10 Xumua u cmpoumenvcmeo

Ctpoutenbshbie pacTBOphl. M3BecTh. Medn. Ilecok. beton. Ilement. McTopus crekna.
Kupnuun. @apdop u dasue. JIpeBecrHa — yHUKaIbHBIA CTPOUTENIBHBIN MaTepHall.
Jlakokpacounbie MmaTepuasibl. CBOHCTBA O (BI, MACTSTHBIX KPACOK, IMaJIeH,
pPacTBOPUTEIICH.

[TonsTre 00 PKOJOTHUYECKU YUCTHIX MaTepuanax. Kepamuueckas neHa. 3ugapur.
Kamprmmr.

Conomur. ['pyTobnoku. CUIMKaThl METAILIOB U BSOKYIME MaTepuaibl. Kopposus
CTPOUTENIBHBIX

MarepuainoB. [losmmepsl B CTpOUTENIBCTBE. XUMHYECKUE CBOMCTBA CTPOUTEIBHBIX
MaTEepHUAIIOB

XUMHYECKAs] CTOMKOCTD - 3TO CBOMCTBO MTOKAa3bIBAET, HACKOJIBKO MaTepHal
YCTOMYMB K BO3JICUCTBUIO IPYTUX BEIMIECTB: KUCJIOT, IEJI0YEN, COJIEH U Ta30B.
Koppo3noHHast ycTOWYMBOCTH - CBOMCTBO MaTepuaia MPOTUBOCTOSTh BO3ICHCTBUSIM
OKpYy arolen cpepl. Hale BCero 3To OTHOCUTCS K CTIOCOOHOCTH HE MPOIMYCKaTh
BJary. PacTBOpuMOCTb - CBOMCTBO, MPU KOTOPOM MaTepHras UMEET CIIOCOOHOCTh
PaCTBOPATHCS B PA3IMYHBIX KUIKOCTSIX.

Anres3us - CBOMCTBO, KOTOPOE XapaKTEPHU3YET CIIOCOOHOCTh COEAMHSITHLCS C APYTUMHU
MatepualiaM ¥ moBepXHoCcTsIMU. KpucTanuzanus - XxapakTepUCTHKa, IPU KOTOPOt
MaTrepuanl MOXET B COCTOSIHUM Tapa, pacTBOpa WK paciiaBa 00pa3oBbIBaTh
KPUCTAJLIIBI.

Bunp! 3arpsiznenuii (plieBbie, paualiOHHbIe, OMOJIOTUYECKHE, ITyMOBbIE),
3HAYEHUE KUBBIX OPTaHU3MOB B JIOMaxX U KBapTUpax.

Ilpakmuxa

OnpeneneHre OTHOCUTENBPHOM 3abUIEHHOCTH BO3yXa B IOMEIICHUU.

Pemenne 3a1a4 ¢ 5KOJIOTHUECKUM COAEPKAHUEM.

Coaep:xkaHue BTOPOTo roaa o0y4eHus

Tema 1 Xumusa u meouuyuna

[TepBoie maru xumuu B Mmeauiuue. [louarue o papmakoaoruu, UaTpOXUMUH,
xumuoTtepanuu. [Tapanenbc - OCHOBOITOJIOKHUK MEIUIIMHCKON XuMuK. KitaBaui
["anen - dpapmaxkosnor. I1. Dpnaux - ocHOBOMOMOKHUK XuMuoTepanuu. [Ipodeccun:
XUMUK, OMOXUMUK, (papMarieBT, 1abopaHT. JIekapcTBEHHBIEC BEIIECTBA.
Kinaccudukanum 1ekapcTBEHHBIX BEIIECTB: (hapMaKojIornyeckas, XuMudecKkasl.



ChIpb€ 715 TOMYYEHHS] HEOPTAHUYECKUX, OPTAHUYECKUX JIEKAPCTBEHHBIX BEILIECTB.
®opMbl JTeKapCTBEHHBIX MPENapaToB: Ta0JIETKU, APaxke, CBEUH, SMYJIbCUH,
CyCIIEH3UH, HACTOMKH U JIp.
lIpaxmuxa

O3zHakomiieHue ¢ (popMaMu JE€KapCTBEHHBIX MPENnapaTosB.

3HAKOMCTBO C 00pa3aMu JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMHU.

DKCKypCHS B MEJITYHKT.

Tema 2 Cambie npocmote u3 1ekapcme

Ilepmanranat kanus. Mcropust otkpsiTua. @uznueckue cBoiicTBa. OKUCIUTENbHbBIE
cBoiicTBa. [IpumMeHeHne pacTBOPOB MepMaHraHaTa Kajiaus B ObITY, B METUIIMHE.
IIpaBuna

XPAHEHUS.

Mepsbl nepBOi TOMOIIM MPHU OTPABICHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM
nepmanranara kanus. [lepokcnn Bonopona, uctopust OTKpsIThs. [leprunpons.
Pusnyeckue, XMMHIECKHE CBOWCTBA. [IpuMeHenre B MeIUIHE:
KpOBOOCTAHABJIMBAIOLIEE Ae3uH(pHULMpyIolee cpeacTBo. Moa: uctopusi OTKphITHS,
CTpoeHue, (PU3NYecKue U XUMHUECKUE CBOICTBA, MpuMeHeHue. bopHas kucnora,
OOpHBII CIUPT, aHTUCENTHYECKAs! aKTUBHOCTh. DU3HOJIOTUYECKUNA PACTBOP.
JIsnne. Hamarsipubii crimpt. I'ekcaruapar xnopuaa kaneuusd. ['entarugpar
cynb(dara nuHKa.

AKTUBHUPOBAHHBIN YrOJb.
Ilpakmuxa

[IpuroroBneHue pacTBopa XJIOpuaa Kajablus C 3aJaHHOM MacCOBOM JTOJIEN.
«Kunxnii Xxameneon».

Paznoxenne nepoxkcuaa Bogopoaa. H202 - okuciaurenb, BOCCTAHOBUTETb.
PactBopenue nona B Boze, B cnupre. Pacro3HaBanue HOINUIOB.
ObecuBeunBaHue pacTBOPA NEPMAHraHaTa Kajlusl aKTUBUPOBAHHBIM YTJIEM.

Tema 3 Aooeumvwie eeuecmea
SAnp1. Knaccudukamus sJ0BUTHIX BEHIECTB. Y TapHBIH ra3: mpu3Haku OTPaBIICHHUS.
Oxka3zanue nepBoit nomotu. Ptyts. TokcuyHocTs apoB pTytu. Conu pTyTH:
KOJIOMEJIb, CyJIEMa, IPUMEHEHUE B MeaunHe. Mbliibsik. CBuHen. CoeTMHEHUS
xpoma. TOKCMYHOCTBh OpraHnyecKux pacropureneii. [IpaBuna XxpaHeHus S10B B
ObITy. Mepbl mepBOii TOMOILMY IPU OTPABJICHUH.

Tema 4 Xumus u meouyuna.

buorennsie 3neMeHTHI U UX coeauHeHns. OOmuii 0030p OMOIOTHICCKON POIIH
3JIEMEHTOB-opraHoreHoB Yriaepoa. Bomopon. Kucnopoa. Azor. Cepa. Docdop.
buonornyeckas pojap HEKOTOPBIX HEMETAUIOB, HE OTHOCAIINUXCSA K OpraHOreHaM
®drop.

Xop. bpom. Mox. Kpemunii. Ceren. Bronornuecku BaxHble HEOPraHHYECKUe
coeauHeHns HemeTauoB. Kucnopon. O30H. Bona. MunepanbHbie BOJBL.



[Tepokcua Bogopoaa. @epMEHTATUBHBIE CPEACTBA 3AIUTHI OPTaHU3MA.
CepoBomopoa. Ammuak. [ukn moueBuHOOOpazoBanwmsi. MOHOOKCH]T a30Ta.
HuTtpatel, HuTpuThl. Yriekucinslii ra3. Monookcun yriepona. bydepabie cuctemsl
opranusma. ['mapokap6onarnas OydepHas cuctema. Docharnas OydepHas
cucteMa. Mexanusm O0ydepHOro AeicTBUS cucTeMbl. B3auMoCBsI3b KPYrOBOPOTOB
OMOTEHHBIX AJIEMEHTOB.

buoneoprannueckast xumus 1 MeMiMHa. Heoprannyeckyo OMOXUMHIO MOKHO
paccMaTpuBaTh Kak MPUII0KEHUE TPUHIUIIOB KOOPANHALIMOHHOW XHUMHUHU METAJIJIOB
K OMOJIOTHYECKUM TTpoOIeMaM.

Tema 5 Memannwt 6 opzanuzme uenogeka

buonoruyeckas poiab «METawIOB )KU3HI

OO6mmit 0630p posn 8-metayutoB. Hatpwmii. Kanmii. Marauii. Kansiuii. Jlanaeie
METaJUIbI

paccMaTpHUBAIOTCS COTJIACHO ILJIaHA:

1 Conep:xanue B 3eMHOI Kope. BaxkHeiire npupoaHble COCTUHEHUS.

2 Copnepxanue 1 (pOpMBbI CYIIIECTBOBAHMS B AKHUBBIX OpraHu3Max. brosoruueckas
pOJIb.

31IpuMeHeHne MeTallIa U €r0 COCTUHEHNI B MEIUIIUHE.

4TOKCUYHOCTh METaJljIa ¥ €r0 COSANHECHUM. )

OO6muit 0630p ponu 4-metaiuioB. JKene3o. Mapranen. Ko6ansr. Menp. Lunk.
MomuOnen. J[anHbIe METaIbl pACCMATPUBAIOTCS COTIIACHO TLIAHA:

1 Conep:xanue B 3eMHOI KOpeE.

2 BaxkHeUWIMe NPUPOIHBIE COEAUHEHNS.

3 Coneprkanuie U (OpMBI CYIIIECTBOBAHUS B JKUBBIX opranusmax. buonornyeckas
pOJIb.

4 [IpuMeHeHrEe METaJJIa U €r0 COCIMHEHUN B MEAUIIUHE.

DU3HOJIOrMYECKAst U NAaTOJIOTMYECKAS! pOJIb HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. 8-
OnemeHThI. 4-OnemenThl. KommiekcHbie (KOOPIUHAIIMOHHBIC) COSTUHEHUS
Pa3IUYHBIX DJIEMEHTOB B OpraHu3Me. DJIeMEeHThI, 00JIe3HH, JIEKapCTBA.
buonornueckn akTuBHBIE MOJIEKYJIbI. Boga. AMUHOKUCIIOTBI.

AckopOuHoBas kuciaotra. OpToMoseKyIsipHas MEIUIIMHA. BUOTOTHYECKN aKTUBHbBIC
oJiuroMepsl bruonoruueckas pojib HEKOTOPBIX METAIJIOB, HE OTHOCSIIIMXCS K
«meTauiam xu3Hny. Amomunuil. Cepedpo. bapuii. Ptyts. CBuHell.

Ilpakmuka.

TemaTtndeckass BUKTOpUHA « XUMUSA U MEIULITHA.

Tema 6 Quzuueckas xumus u meouyuUHa

du3nO0NO0T - 3T0 PUBUKOXUMHUK, UMEIOIITUH JIEIIO C SIBJICHUSIMU KHUBOTO OpraHU3Ma.
N.M. CeuenoB XKuBbie OpraHu3Mbl MOTYT CYIIIE€CTBOBATH JIMIIb OJaroaps ux
3aMeyYaTelIbHOU



CIIOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATh XUMUUECKUE PEAKIIMU U TEM CaMbIM
MOJABJISATh CTPEMIJIEHUE K JOCTHKEHUIO TEPMOJMHAMUAYECKUX paBHOBecuu. 1.B.
bepesnn Xumunyeckas TEpMOAMHAMUKA U )KMBBIE OPraHU3MBbl TepMonruHamMuKa U
OpraHu3Mbl. XUMUYECKass 1 OMOXUMHUYECKash KUHETHKA U KaTann3. DepMeHTHI —
OMOJIOTUYECKHE KaTaIU3aTOPhl. 3HAYEHHE PACTBOPOB JIJIsi OMOJIOTUN U MEUIUHBI.
KucnortHo-1enouHnoe paBHoBecHe U OypepHbIe CHCTEMBI OpraHU3Ma.
AMUHOKHCIIOTHBIE OydepHbie cucTeMbl. benkoBbie OydepHble CUCTEMBI.
N3meHeHne KUCIOTHO-IIEIOYHOTO PABHOBECHS TTPU PA3IMUHbBIX 3a00JI€BAHUSIX.
MenmuuuHackue marepruansl. Heopranmueckue MeAMIIMHCKUE MaTepUaibl. MeTasl.
YrnepoaHbie MaTeprasbl.

MexaHn3Mbl B3aUMOJEHCTBUSI METUIIMHCKUX MATEPUATIOB C OUOJIOTUUECKUMHU
CUCTEMAMU.

B3anmoneiicTBus: MmaTepuai - KpOBb, MaTe€pUall - TKaHb, MaTEPHUAI - KIIETKA,
MaTepHa - OUOMOJIUMEPHI.

HckyccTBeHHBIE OpraHbl. AnnapaThl «KMCKyCCTBEHHOE CEPJILIE-JIETKOEY,
«MCKYCCTBEHHAs] MO4YKa». ICKyCCTBEHHOE CepAle YeIOBEKA C aBTOHOMHBIM
WCTOYHUKOM ITUTAHUSL.

Ilpakmuka

HccnenoBanue 1eKapCTBEHHBIX MTPENAPATOB.

Henosas urpa «Crnacute 601bHOTO». JlenoBas urpa cormpoBOKIAETCS TPOBEICHUEM
KauecTBeHHOr0 aHanm3a pacTBOpa KOHKPETHOIO BEMIECTBA XUMUUECKUMHU
METOIAMMU.

(BemectBa: Thocynbhat HaTpusi, HOBOKAWH, JAKTaT KaJbliKs, b-TJII0K03a, MEIHBIN
KyIopoc, OpoMuJ Kaius, cyiab(haT Maraus).

UccnenoBanne TOKCHYHOCTH OBITOBBIX BelecTB. OCTOPOKHO, MUIIEBbIEC TOOABKH!
Nx neiicTBUE HA OpraHU3M.

Pemenue 3ama4 o o0mield XUMHUH ¢ MEIMKO-OHNOJIOTHYSCKON HAIMPABICHHOCTBIO.
Konkypc (konmuecTBeHHBIN) Kciia peleHHbIX 3a1a4. CocraBiieHne COOPHUKOB
3a71a4 y4almxcs no Teme (C peleHusIMHU).

CocraBieHue TBOPUYECKUX PACUETHBIX 3a7a4 MO Pa3JIMYHbIM TEMaM.
JlekapcTBeHHBIE MpenapaThl, UX BUIbI U Ha3HaUeHue. Kaxioe nekapcTBo -
XUMHAYECKUN PEAKTHB.

Mmuororpanssii oa. [louemy og Hago AEp>KaTh B IIIOTHO 3aKYITOPEHHOW CKIISTHKE.
«3enéHka» Wi pacTBOp OPHUILTMAHTOBOTO 3eNEH0T0. HeoObuHbIe CBOMCTBA
OOBIYHOM 3eN€HKU. AKTUBUPOBAHHBIN YTOJIb.

JlekapctBa oT npoctyasl. Butamunasl CaMozenbHbIE JIEKapCTBA. ACIUPHUH WIH
AlEeTWICATMIWIOBAs KUCIIOTA U €r0 CBOMCTBA. UTO noje3Hee: aCupyuH WIN
yrncapuH, HypodeH uin noynpoden?

IIepexuck Bomopoaa u rugponeput. CBOKMCTBA IEPEKUCH BOJOPOAA.



IlepmaHranaT Kanus, MapraHIlOBOKUCIIBIA KAJIUH, OH 7K€ - «MapraHIlOBKay.
HeoObluHbIe cBOMCTBA MapraHUOBKU. Kakyro omacHOCTh MOXKET MPEACTABIATh
MapraHioBKa.

HysxHa nu B tomamHeit anteuke 6opHast kuciota. CTapsie JeKapcTBa, Kak ¢ HUIMU
IOCTYIIUTb..

Ileprunposs. Puznueckue, XMMUYECKHE CBOKCTBA. [IpuMeHeHne B MeIUuIMHE:
KPOBOOCTAHABIIMBAIOLIEE U IE3UH(PUIUPYIOIIEE CPESICTBO.

Ilpakmuka.

[Tomyuenue nogodopma. [leficTBue KUCIOT HA OPUITMAHTOBBIN 3€TICHBIN.
[IlenouHoe pacuiersieHue JeBoMuLeTHHA. KauecTBeHHas peakuus Ha NEPOKCU
BoZopoaa. OnpeaeneHne BATAMUHOB B IIPeNapaTax NOJIMBUTaAMUHOB.

Tema 7 Xumus 1 TpaHCTIOPT

Matepuabl, KOTOpbIE UCIOIB3YIOTCS JIIs1 U3TOTOBJICHUS aBTOMOOMIIEH.
3anpaBouHble KHUAKOCTH (TOIUIMBO, Maciia, CMa3Ky, OXJIXKIAIOIINE KUAKOCTH U T.
Il.); PE3UHBI - IIIUHBl 1 PE3MHOTEXHUYECKUE U3JIETIUS; IIIIaCTMACCHL; OTACIOYHO
JI€KOpaTUBHbIE MaTepuaibl (0OUBKa, JJAKU M KPACKU, AaHTUKOPPO3HOHHBIE TOKPBITHUS
U T. I1.); KJIIEU, TEPMETUKHU. DIEKTPOIUT — 3TO YTO-TO 3HAKOMOE. beH31H, KEPOCHH U
ApYTrUe «- UHbl XUMUYECKUE TPOLECCHI, MPOUCXOIAIINE MPU IKCILTYaTALIHH
aBTOMOOMJISL. DKOJIOTHSI K1 aBTOMOOMIIb.

Ilpakmuka:

| BeH3nH 1 KEpOCUH KaK pacTBOPUTEIIH.

OnbITHI 10 03HAKOMJIEHUIO C PACTBOPSIOIIUM JAEHCTBUEM HE(PTENPOAYKTOB, KaK U
MpEeAbIIYIINNA, III0XO0 BUAHBI C IEMOHCTPALIMOHHOTO CTOJIA, [I03TOMY HX JIyYIle
BCEr0 CTaBUTh B Ka4yeCTBE JIA0OPATOPHOU pabOTHI.

a) B IpOOUPKHU ¢ OEH3MHOM, KEPOCHHOM M BOJIOM HanuBaroT 1o 0,5 mu
PACTUTENBHOTO Maciia U B30anThIBaloT. Macio pacTBOpsIETCS B YIJIEBOJIOPOJAX.
OTMeuaroT Jy4Illyl0 pacTBOPUMOCTb B OCH3HUHE.

0) B HEOOJIBININE CTAKAHUYUKH WA (PapdOpOBBIC YAIIKU C TEMH K€ KUIKOCTIMU
NOMEIIAOT KyCOUKH TKaHH C MSTHAMU KMPa U NEPEMEIINBAIOT UX CTEKISTHHOM
nanoukoi 2-3 muH. [lociie BbIChIXaHMsI TKAHU, TOMEIEHHbIE B OCH3UH U KEPOCHH,
OKa3bIBAIOTCS OUMIIEHHBIMU OT >KHpA.

Tema 8 XyuMus 1 YNCTOTA B IOM€

Mputa. CocrtaB, CTpO€HUE, TTOJTYYCHHE.

CuHTEeTHYECKHE MOIOIINE CPECTBA U TTOBEPXHOCTHO - aKTUBHBIC BEIIIECTBA.
OcHOBHBIE KOMITOHEHTHI

CMC: noBepxHOCTHO-aKTUBHBIE BelecTBa (ITAB); BcmomorarenbHbIE BEIIECTBA!
IIETIOYHBIC COJIM - KApOOHAT U CHIIMKAT HATPUs, HEUTpaJIbHBIE CONH - Cyab(haT U
docdar HaTpus; KapOOKCUMETHIIIEIUTIOI03a, TTOJTMBUHWITUPPOJIUIOH, XUMUYECKUE
orOenuBaTenu (MepCcoin); XUMUYecKue oToenuBarenu (IepeKuch BOAOPOIA);



buzndeckue (ONTUYECKHUE) OTOCTUBATENH - (PIIYOPECIUPYIONINE COCTUHEHUS,
a7IcopOLIMOHHBIE KpacuTemH (yJIbTpaMapuH, HHIUTO, CAHTETUYECKUE OPTaHUYECKUE
MUTMEHTHI); 0M0100aBKH - (hepMEHTHI (JIMTa3bl, IPOTEA3bl U Jp.); OTAYIIKHU;
AHTUCTATUKH.

CpencrBa OBITOBOI XUMHH - XUMUIECKHE CPEICTBA TI0 YXOY 32 COOCTBEHHOCTHIO:
OJIeXK 101, MOMEIIeHUs MU, aBToMOOmIsIMU. K cpecTBaM ObITOBOM XUMUU OTHOCSIT
ne3uH(UIUPYIOLINE CPEACTBA, PENEIUICHTHI U Tp. cpencTBa. Cpencta ObITOBOM
XUMUH, IPUMEHsIEMBbIE 1Tl BbIBeeHUs nsaTeH. [Ipaktuka Onpenenennie pH - cpenbl
B MbLIaxX U MIaMnyHsX. [[puroroBineHre Mplia U3 CBEYKH U CTUPAIBHOU COJIBI.
BriBenenue naren ¢ tkanu. Mbina. CocraB, ctpoeHue, noiaydenue. CpaBHEHUE
CBOWCTB MbLJIA CO CBOMCTBAMH CTHUPAJIbHBIX ITOPOIIKOB.

Tema 9 Xumusa u kocmemuueckue cpeocmea

Kocmernueckue moromue cpenacrsa. Kpemel. [lenoMoromue cpencraa.
OnosackuBarenu W KOHIUIMOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX,
TaK U CTAPUHHBIX CPEJICTB TUTHUEHBI; TPAMOTHBIN BHIOOP CPEACTB TUTHEHBI;
ITOJIE3HBIE COBETHI IO YXOAY 3a KOXKEW, BOJIOCAMH U MOJOCThIO pra. CocTas u
CBOMCTBA HEKOTOPBIX MPENapaTOB TMTUEHUYECKOM, JIEUeOHOM U IEKOpaTUBHOMN
KOCMETHKH, FPAMOTHOE X UCMOJIb30BaHUE. XUMUYECKHUE MPOLIECCHI,

JIeXkalre B OCHOBE YX0/1a 33 BOJIOCAMU, UX 3aBUBKH, YKIaJKH, OKPACKU;
MPaBWIBHBINA YXO/JI 3@ BOJIOCAMH, TPAMOTHOE UCIIOJIb30BaHUE MTPENAPaTOB IJIst
OKpacKH M YKJIaJKd BOJIOC, ODUEHTHUPOBAHKUE B UX MHOT000Opa3uu. J{e3010paHThl U
030HOBBIN «IIUT» MJIAHETHI. JlyIIUCThIC BellecTBa B Map(ProMepun, KOCMETHKH,
MOIOIINX CPEICTBAX.

O¢dupusie macna. Cocras.

Crnoxnblie a¢upsl. CocTaB, CTpOCHHE, MTOTyUYCHHE.

Ilpakmuxa

N3ydeHune coctaBa 1eKOPATUBHOW KOCMETUKH IO 3TUKETKAM.

Omnpenenenue pH - cpeasl B Mbutax U mamMnyHsax. M3Bieuenue 3(pupHBIX Macesl U3
pacTuTeNbHOro MaTepuana. llepeunas mara, e1oBoe Macio.

[TonyueHnue CIOXKHBIX YPUPOB U3 OPTAHUYECKUX COSAUHEHUM. DTUIMETaHaT (3amax
poma). M300yTriatanar (GpyKToBbIN 3amax).

Tema 10 Xumusn u nnanema 3emnsn

XuMHuUuecKue 3JIeMeHTHI B Onochepe. bruoreHHbie U BTOPOCTENEHHBIE XUMUYECKHE
37eMEeHThl. Makpo U MUKPO3JIeMEeHThI. [I[pUUYrHbI U IpU3HAKK HEIOCTATKA B
OpraHu3Me YejoBeKa HEKOTOPBIX JI€MEHTOB. buoreoxuMuueckue nukibl. L{UKIIbI
ra3zo000pa3HbIX BEIIECTB.

Ocanounsie nukibl. KpyroBopot azora B 6uocdepe. Cunepanus. Kpyrosopor
yraepoaa B 6uocdepe. KpyroBopot kucioposa B uochepe. Ilpaktuueckas



paborta «KauecTBeHHOE ONpeiesIeHHe HEKOTOPBIX TSAKEIBIX METAIIOB B BOJIEY.
ATMmocdepa kak cBeTOUIBTP.

3acopeHHOCTh aTMOCc(epbl. [IpuurHbI U3MEHEHUS SIPKOCTH, IIBETA aTMOCQEPHI,
MIPO3PAYHOCTH M BUIUMOCTH aTMOC(epbl. DKOIOTHYECKUE MPoOIeMbl B aTMOC]EPHI.
[TapaukoBbIi A PexKT.

[TapHukoBbIe Ta3el. BropocTenenHble KOMIIOHEHTHI aTMOCc(hephl (YTIIEKUCIIbIHN Ta3,
METaH, OKCUJbI a30Ta, TponocPepHbIi 030H, xopdTopyrieposl). [locaencTBus
napHUKOBOTO 3¢ dekTa. O30HOBBIN IUT U 030HOBaA JbIpa. [{uki o30Ha. [Ipuynnsb
MCTOHYEHHS 030HOBOTO ITUTa. BemecTna - 3arps3uuTtenu Tpornocdepbl. OKCHIBI
cepsl U xyopa. KuciorHsie 10xKad.

Xumusm npoueccoB. PoToXxuMHUUECKUN cMOT. POtk OKCHIIOB a30Ta, 030HA,
yrapHOTo ra3a, yrieBOoJAOPOJOB U albJETHAOB B 00pa30BaHUMU (POTOXUMUYECKOTO
cMora.

Ilpakmuxa

N3ydenune kucioTHOCTH ocaakoB. McciienoBanue Bo3ayxa Ha COIEpKaHUE TBEPABIX
npuMeceil (BU3yajabHO U MPU MOMOIIM MUKpOcKona). Jledurut npecHoit Boabl Ha
maHeTe. 3arps3HeHue BoAbl. KOHIEHTpUpOBaHHE TOKCUKAHTOB MO OMOJIOTHYECKUM
uenoukaM. [IpenensHo nomycTUMBbIE KOHIIEHTpAlMK BelecTB B Boje. O030p
3HaueHuit [1/IK no nanbonee onacHeiM BemectBaM. CTouHble BOJbI. [lepBuyHas
BTOpUYHAS U TPETHUYHASI 00paOOTKa CTOUYHBIX BOJI. XUMUYECKHE CITOCOOBI YIaICHUS
3arpsi3HeHHM (CopOLUs, HEUTpaNu3aIus, KOaryJisaius, CTepUIN3aIis, YKCTPAKIIHS,
ANEKTPOXUMHUYECKUE CITOCOObI). CHHTETUYECKHE TOBEPXHOCTHO-AKTUBHBIE
BEILIECTBA KaK 3arpsi3HUTENN THApOCcPepbl. ICTOUHHMKYN THOKCHHOBOIO 3arps3HEHUS
BoAbL. OnpesenieHne coiepxkaHusi MOHOB BojiopoJa B Boje: pH- dakTop Boabl
(uccnegoBaHus MpoO BOABI C MOMOIIBIO OYMaXKHBIX MHIUKATOPOB). «OnipeneneHue
aMMUaKa 1 HOHOB aMMOHHUS B BOZIE». DKOJIOTMYECKUE MPOOIeMbl UTOC(EPHI.
[Mectunuapl. UHCEKTUIIUABI, TEPOUTTUIBI, (DYHTUIUIBI, POACHTHIIUIHI,
HEMaTOLW/IbI, akapuluabl. KoMIuiekcHas cucrema 3a1uThl pacteHuil. Hurparsl u
HUTPUTHL. VX BIUsiHUE HAa OpraHu3M uesioBeka. «OmnpeaeneHne OTHOCUTEIBHOTO
KOJIMYECTBA HUTPATOB B MOUBEY». «OMNpe/IeTICHUE TSHKEJIBIX METAIIOB B IOUBE
(MOHOB MeJU JBYXBAJECHTHOM, CBUHIIA)». DKOJOTUUECKU MOHUTOPHUHT. 3a/1auu
AKOJIOTUYECKOTO MOHUTOPUHTA. XUMHUYECKUE U OMOJIOTMYECKNE METObI aHAIU3A.
buonnnukanus. @uronHaukanys. XuMHUYECKUE METOIbI KOHTPOJIS. « O1leHKa
3arpsA3HEHUs BO3/lyXa MO COCTOSIHUIO XBOU COCHBI». M€eTOIbl MOHUTOPHUHTA
BO3JYIIHOM cpenbl. «OLIeHKa 3arpsi3HEHUs] BO3AyXa MO0 COCTOSIHUIO XBOW COCHBDY.
«OnpeneneHne YUCTOTHI BO3AyXa MO JUIIailHUKaM». « CHET - UHAUKATOP YUCTOTHI
BO3ayXxa». «OmnpeneneHne 3anbUIEeHHOCTH BO3ayxay. « OlleHKa YACTOThI
aTMOC(EpHOro BO3AyXau MO BEJIMYMHE aBTOTPAHCIIOPTHOM HArpy3Kku». MeToabl
MOHHUTOPHUHTA BO3AYIIHOMN cpefibl. «PacTeHns - MHAMKATOPHI TUIOJOPOAUS TIOUBY.
«PacTeHus - ”HAUKATOPbI KUCIOTHOCTHU MOUYBY». «PacTeHus - MHIAUKATOPBI BOJTHOTO



pPEKHUMa IMOYBY. «OpI‘aHOJIeHTI/I‘IGCKI/Ie II0KAa3aTCJIn BOABI». «KecTtkocTh BOJABD).

Metoabl MOHUTOPHHTA BOJHOU cpeapl. «MccienoBanue BOAOIPOBOAHOM BOIBDY.

Ne | HasBauue pa3gena | Koauvectso yacos ®opma atrecrauun/
Bcero | Teopus NPAKTHKA KOHTPOJISI
BBonHele 3aHATHSL. 6 4 2
1 Hcropus 4 2 2 BxonHoe
B3aMMOOTHOIIEHHH TECTHPOBAHHE
4eJI0BeKa U IPHPOLIbI
2 CBolicTBa BEIIECTB 4 2 2 TECTHPOBAHKE/ OTYET
N0  TMPaKTHYECKOH
pabore
3 |llowemy wu  xak |4 2 2 TECTHPOBAHME/ OTYET
TPOTEKAIOT N0  MNPaKTUYECKON
XUMHYECKHE PEAKLIHHI pabore
4 |Boma 4 2 2 TECTHPOBAHME/ OTYET
N0  MPaKTUYECKOM
pabore
3 Yuctele Bemectsa u | 4 2 2 TeCTUPOBaHHe/ OTYET
CMECH B JKU3HU N0  NpaKkTUYECKOH
4eJIOBEKA pabote
[ToBapennas conp u | 4 2 2 TECTUPOBAHME/ OTHET
6 caxap N0  NPaKTHYECKON
pabote
7 XuUMUS MUK 4 2 2 TECTHPOBAHKE/ OTYET
N0  MPaKTHYECKOM
pabote
8 | Coimuku 4 2 2 TECTUPOBaHHE/ OTYET
N0  MPAKTUYECKON
pabore
9 | bymara 4 2 2 TECTHPOBAHME/ OTHET
N0  NPAKTUYECKON




pabote

10 | Xumus ul3 2 1 TeCTUPOBaHHE/ OTYET
CTPOMUTEJILCTBO no MPaKTHYECKON
pabore
11 | XuMus u MeuUMHA 3 1 2 TeCTUPOBaHUE/ OTYEeT
o MPaKTHYECKOMN
pabore
12 | Xumus u tpancnopt | 3 2 1 TECTUPOBaHHUE/ OTYET
no MPaKTUYECKOMN
pabore
13 | Xumuss m uucrora B | 3 1 2 TeCTUpPOBaHUE/ OTYUET
JIoMe no MPaKTUYECKOMN
pabote
14 | Xumus u|3 1 2 TeCTUpPOBaHUE/ OTYEeT
KOCMETHYECKHE no MPaKTUYECKOI
cpeacTaa pabore
1S | Xumuss u rmuasera | 4 2 2 TEeCTHpPOBaHHE/ OTYET
3emust no MPaKTUYECKOIl
pabore
16 | Hayuno- 7 2 5 3auuTa npoexTa
MCCIIeI0BaTENbCKAs
MPOEKTHAas
JIeSITeJIbHOCTh
68 33 33
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