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IHosicHuTEeILHASA 3AIIUCKA

JlononHuTENbHAS 00111€00pa3oBaTesibHas 00IIepa3BUBaIOIIAs IporpaMmma
(mamee OOII) «Xumusi B >KM3HU YEJIOBEKa» HMMEET €CTECTBEHHOHAYYHYIO
HaIpPaBJICHHOCT.

JOOII «Xumus B *U3HU 4eIOBEKa» pazpaboTaHa HA OCHOBE CIEAYIOIINX
HOPMATHUBHO- MPaBOBBIX JOKyMeHTOB: DenepanbHbiii 3akoH «O06 0Opa3zoBaHUU B
Poccuiickoit ®deneparun» ot 29.12.2012 No273-®d3, KoHueniusi pa3BUTHS
JOTIOJTHUTENBHOTO ~ Oo0Opa3oBaHus  Jeredd  (YTBEpXKIEHAa  pacnopsbKeHHUEM
[IpaButensctBa P® or 04.09.2014 Nel726-p), Can-Ilun x ycTpOMCTBY,
COJICP)KAHUI0 W OpraHu3allid JEeSTEILHOCTH O00pa30BaTENIbHBIX OpTraHU3aIUui
JOTIOJTHUTEIHLHOTO 00pa3oBaHus JeTel (YTBEPKIEHO MOoCcTaHOBIeHHEeM [ J1aBHOTrO
rocyaapcTBeHHOTO caHutapHoro Bpada P® ot 04.07.2014 Ne4l), Ilopsmox
OpraHM3ali W  OCYIIECTBICHHS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO
JOTIOJTHUTENBHBIM 00111€00pa30BaTebHBIM IIpOrpaMmaM (yTBEPXKACH MPUKA30M
MunucrepcTBa oopazoBanus U Hayku P® ot 29.08.2013 Ne1008), Metoandeckue
PEKOMEHJIAIMU TI0 TPOCKTHPOBAHHUIO JIOMOJHUTEIBHBIX O0O0IIepa3BUBAIOIINX
nporpamm (BKJIIO4as pa3HOypoBHEBble mporpammbl) (Ilpunoxenue k nHcbMy
JlemapTamMeHTa TOCYJapCTBEHHON TMOJUTUKU B cdepe BOCIHUTAHUA JETeH WU
Moutofiexxu MunuctepcTBa obpazoBanus U Hayku PO ot 18.11.2015 Ne(09-3242.
[Tonoxenue o AOMOMHUTENBHON oOIIeoOpa3zoBarenbHoil mporpamme ['BOY
«IlenTp obpazoBanus «Auxoir-Mapran» um.C.A.H.IllamaeBay.

JlonosiHuTeNnbHAsE 00IIe00pa3oBaTesibHasl o0llepa3BUBatolas MporpaMma
«XuMHUS B JKM3HM YEIIOBEKA» OPHEHTHPOBAHA HA Pa3BUTHE I03HABATEIHLHOM
AKTUBHOCTH, CaMOCTOSITEIBHOCTH, JFOOO3HATENbHOCTH, Ha JIOTIOJHEHHWE U
yrayOJieHne TIKOJMBHOW MpOTrpaMMbl 1O XUMHUH, (OPMHPOBAHHIO HMHTEpeca K
HAYYHO-HCCIEeI0BATENIbCKON AeSITETHHOCTH.

HoBu3Ha [0MOJHUTELHON 001€00pa30oBaTe/IbHOM IPOrpaMMbl
«XUMHSL B JKU3HM YEIOBEKA» 3aKJIIOYAECTCS B TOM, YTO KPOME OIPEIEIEHHBIX
3HAHUW W YMEHUH ydaluecs MPOBOAIT OOJBIIYI0 M HAIpaBJIECHHYIO paboTy IO
HaKOIUICHUIO W PACIIMPEHUI0 3HAHWKA O NPUMEHEHUM XMMHUYECKHX BEIIECTB B
MOBCEAHEBHON XM3HHU. B mporpamme Kpome TpPaaUIMOHHBIX METOAOB U (opM
OpraHu3allid 3aHATHH, MCHOJB3YIOTCS HUHPOPMALUOHHO-KOMMYHUKATUBHbIE
texHonornu. Ilpumenenme UWKT 1no3BossieT  3HAYMTENBHO  PACIIMPHUTH
BO3MOYKHOCTH TpPEAbSIBICHUS Yy4yeOHOM  HMH(pOpMALMM, TO3BOJSET YCHIUTH
MOTHBAITUIO 00yYarOITUXCSI.

AKTYaJIbHOCTH MpOrpaMmbl. XWMHUS - OTO HayKa O BEIIECTBAX, MX
CBOMCTBaX M IIpEBpalllcHHUsAX. Poyib XMMUM B KU3HM 4YEJIOBEKA OrPOMHA.
XHUMHUUYECKass NPOMBIIUICHHOCTh B HACTOAILIEE BPEMS pPA3BUBACTCS TOpa3zio
ObICTpee, yeM mro0ast Apyras, 1 B HaUOOJIbLIEH CTENEHH ONpeAesieT HaydyHO -
TexHU4YecKuil nmporpecc. CoOBpeMEHHOMY U€JIOBEKY MPOCTO HEOOXOAUMO 3HATH U



MPAaBWIbHO HCIIOIb30BaTh JIOCTHKEHHS COBPEMEHHON XMMHUHM U TE€X BEIIECTB,
KOTOPBIE UCTIOJIb3YIOTCS B OBITY.

3HaHUA, MOJIy4aeMble B IIKOJIE 1O XUMHH, BO3MOYKHO M HEOOXOIMMO
rPaMOTHO IPUMEHATHh U B ITOBCEIHEBHOM XU3HU. [103HaBas ocHOBOmonararonme
3aKOHBI XUMUH, O0YYAIOIINECS 3HAKOMSITCS C COCTAaBOM U CBOMCTBAMM Pa3JIMYHBIX
XUMHYECKHX BEIIECTB, KaK €CTECTBEHHBIM OOpa3oM MPUCYTCTBYIOLIUE B
YEJIOBEYECKOM OPraHu3MeE, TAK W IPU HE3ABUCHMOM BHEIIHEM BO3JCHCTBHM.
[[IkOMbHUKM y3HAIOT, KaK HMEHHO OTH BEIIECTBA BIMAIOT HA IPOLECCHI
JKUA3HEIEATEIBHOCTA OPraHW3Ma M Ha CaMy JKA3Hb YEJIOBEKA - YTO ITOJIE3HO U B
KAaKHUX KOJIMYECTBAX, & YTO MOYKET OKA3bIBATh OTPULIATEIILHOE BIIMSHUE.

JononHuTenpHAsE 0Opa3oBarelibHas oOIepa3BUBaloNIas MporpaMma
«XuMHUST B JKA3HH YEJIOBEKa» 3HAKOMHT OOYYarONUXCsl ¢ KOMIUIEKCHBIMU
npobjemMaMu U 3a7adamMu, TPEOYIOIMMME CHHTE3a 3HAHWKM 0 DSy MPEIMETOB
(busuka, Ouosorus, 3K0JI0rus, reorpadus, ucTopus).

DKOJOTMYECKUI aCIEKT: aHajdu3 W3MEHEHUUM B OKpYKaloIleh cpeae u
OpraHu3allds CBOETO BIMSHUS Ha CHUTyalluio, (GopMHUpoBaHHE OEPEKHOTO
OTHOIIIEHUSI K IPUPOJIE.

®u3znyecknii acmekT: H3y4YeHHe (U3HUECKUMX CBOMCTB BEIECTB,
(du3nUecKkue MeToIbl aHaau3a BellecTBa. McTopuyueckuii acleKkT: CTOpUUYECKHE
CBEJICHHMS O BIMSHUNA XMMHUH HAKU3Hb YEJIOBEKA.

buonornyeckuii acmekT: M3y4eHHWE XHUMHUYECKOTO COCTaBa OOBEKTOB
YKUBOM IIPUPOJBL.

Nudopmatuka — mnouck uHdopmauuum B HHTepHeTe, co3naHue WU
odopmIIeHHE TIPE3CHTAIUi, padoTa B TEKCTOBBIX U TAOJMYHBIX PEIAKTOPaxX.

Coneprxanue [IporpaMMbl 3HAKOMUT 00YYAIONTUXCS C XapaKTEPUCTUKOM
BEII[ECTB, OKPY>KAIOIINX HAC B OBITY: BOJIa, TOBAPEHHAs COJIb, C BEIIECTBAMH, U3
KOTOPBIX CJelaHbl TMOCYyJa, CHUYKH, KapaHjaamu, Oymara, CTPOUTEIbHBIC
MaTepualibl, aBTOMOOMIIbHASITEXHHKA, JIeKapcTBa. Takme TeMbl Kak: «Bomay,
«IToBapenHast conby, «CIUUYKN,

«bymara» malT BO3MOYKHOCTH AaKTyaJ3allid SKOJIOTHYECKHX 3HAHWUU
o0ydJarommxcs.

[TpakTrueckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CIIELUATBHBIX
YMEHHH U HaBBIKOB pa0OTHI C BEIIECTBAMU M 000PYI0BAaHHEM.

[IpoexkTHbie pabOTHI, TEMATHWKa KOTOpbIX mpuBoguTcs B IIporpamme,
no3BOJAT CchOpMHUpPOBATH y  OOy4YaIOIIMXCA YMEHUE CaMOCTOSITENIbHO
npuoOpeTaTh W TPHUMEHSTHh 3HAHUS, a TaKXKE pPa3BUBAIOT HMX TBOPUYECKUE



CIIOCOOHOCTH.

AxktyanbHOCTh [IporpamMmbl 00ycCIOBIIEHAa TE€M, YTO B y4€OHOM ILIaHE
1o MpeaMeTy

«XuUMH» OTBEJECHO BCEro 2 yaca B HENEMO B 8 U 9 kiaccax, 4To JaeT
BO3MOXKHOCTh C(HOpMUPOBATh y OOYYArONIUXCS TOJBKO Oa30BbIE 3HAHUS 10
npenMery. B Toxke Bpems BospacT 13-17 ser sBISETCS BaXKHBIM IS
po(hecCHOHAFHOTO — caMooIlpeielieHnss  oOydaromuxcs. Bo3MOXHO, 4YTO
NPOCHYBIIMHCSA WHTEpPEC K XHMHH MOXET BIHATH Ha BBIOOp Oymyriei
npodeccun.

[Iporpamma HampaBjieHa Ha JIMYHOCTHO-OPUEHTHUPOBAHHOE OOYyYEHUE.
Ponb memarora cocTOMT B TOM, YTOOBI CO3[aTh Ka)XJAOMYy OOyYarolleMycsi BCE
YCIIOBHUSL, AJI1 HAaUOOJIEe MOJHOTO PACKPBITHS U PEATTU3ALMHI €r0 CIOCOOHOCTEM.
Co3nath Takue CUTyallMd C MCIIOJb30BAaHUEM DPA3JIMYHBIX METOAOB OOy4YEeHUS,
IpU KOTOPBIX Ka)/blii OOydalolIUiCsl TMpuiIaraeT COOCTBEHHbIE TBOPUYECKHE
YCUJIUSL M UHTEJUIEKTyalIbHbIE CIIOCOOHOCTHU MPU PEIIEHUH TOCTABJICHHBIX 33/1a4.

[TporpaMmMa «XuMHUSL B JKHM3HM UEJIOBEKa» CO3/laHa C ILEJbIO
(dbopMHpOBaHUs UHTEpPECA KXMMUHU, PACIIUPEHUS Kpyro3opa o0ydaromuxca. OHa
OpueHTHpOBaHa Ha oOyuatonuxcs 13-17 meT, To ecTh Takoro Bo3pacTa, Koraa
pedsiTaM CTaHOBUTCS MHTEPECEH MHUP, KOTOPBIA UX OKPY>KAET U TO, YTO OHU HE
MOTYT OOBSICHUTH, a CHElUANbHBIX 3HAHUH ele He xBaraeT. OOydaroniuecs ¢
POKJIEHUS OKPYKEHbI Pa3JIMUYHBIMU BEILIECTBAMH U JIOJKHBI YMETh 00paliaTbes
¢ HUMH. OCHOBHBIM YCJIOBUEM 3a4YUCIEHUS JeTed NIl 00y4YeHUs SIBISETCS MX
3aMHTEPECOBAHHOCTh " 100pOBOJIBHOE KEJIaHHUE 3aHUMATbHCS
€CTECTBEHHOHAYYHO! JESITEIBHOCTHIO.

Ileoazozuueckasn yenecoodpaznocmes npozpammol

[lemarorndeckas 1eneco0OpPa3HOCTh MPOTPAMMBI 3aKJIIOUAETCS B TOM,
YTO B TIpolecce OOYYEeHHS CO37Al0TCA YCIOBUS K (OPMHPOBAHUIO Y
OOy4JaroIIMXCs MEJIOCTHOW KapTUHBI MUPA, BOCTIUTAHHUIO JIIOJIEH TBOPYECKUX U
KOHCTPYKTHUBHO MBICIISIIIIUX, TOTOBBIX KPEIICHUIO HECTAHIAPTHHIX JKU3HEHHBIX
3amady. Ha 3aHsatusx mo mporpamme (GOPMUPYIOTCS yMEHHS 0€301acHOro
oOpamieHusi C BEIIeCTBAMH, WCIOIb3YEMBIMH B TIOBCEIHCBHOW KU3HH,
3aKJIa/IBIBAIOTCSI HOPMBI 3JI0POBOTO 00pasa KU3HU. 3HAKOMCTBO O0YYArOIINXCS C
XUMUYECKMMHU BEIIECTBAMU, U3 KOTOPHIX COCTOUT OKPYKAIOIIUNA MUP, TIO3BOJISIET
PacKphITh BOKHEHIIIME B3aUMOCBSI3U UYEIOBEKA M PAa3IMYHBIX BEIIECTB B CPEJe
ero oOMTaHus. JTO MO3BOJISIET peOCHKY MPUOOPECTH 3HAHUS U YMEHHUS, KOTOPBIC
OH B JIaJIbHEHMIIIEM MOJKET HCIIOJIh30BaTh KaK B IMpolecce O0ydeHUs B PasHbIX
JTUCIUIUIMHAX, TaK U B TIOBCETHEBHOM JKU3HHM JJIsl pEIICHHs] KOHKPETHBIX 3aad.

[IporpamMma obecrieunBaeT pa3BUTHE YMEHUN B HAYYHO - IPAKTHUECKON
U HCCIEN0BaTENbCKON aesaTenbHocTH. Co3aer yciaoBUS ISl MOJHOLIEHHOIO



pa3sBUTHSL TBOPYECKUX CIOCOOHOCTEH Kaxa0ro oOyyaromierocs, yKperseHue
MHTEpeca K 3aHATUSAM 10 XUMUH.

[TporpaMmma «XwuMusl B JKH3HH YEJIOBEKa» CBs3aHA C BO3PACTHBIMH
OCOOCHHOCTSIMH ~ OOydYaloIIMXCsl JAaHHOTO BO3pacTa: J0003HATENbHOCTD,
HaOJI0JaTEIbHOCTh; HHTEPEC K XMMHUECKUM TPOoIIeccaM; KeJlaHueM padoTarth ¢
71a00paTOPHBIM 000pYyIOBaHUEM; OBICTPOE OBJIAICHUE YMEHUSIMHU U HABBIKAMU.

Kypc HocuT pa3BuBaIolyto, JEATEIbHOCTHYI0 U MPAKTHYECKYIO
HaIPaBJICHHOCTb.

OTIMYUTEJBbHON 0CO0EHHOCTBHIO JAHHOW MPOrpaMMbl 3aKIIOYAETCS B
TOM, UTO IpOrpaMMa CyIIeCTBEHHO JOMOIHAET 00beM MIKOJIbHON TPOTpaMMBbI 10
xuMmuu. KpoMe TeopeTmdeckoro Kypca NpeayCMAaTPUBACTCS 3HAYUTEIBHOE
KOJIMYECTBO TMPAKTUYECKUX pPabOT, TJIaBHAs I1eJb KOTOPBIX — pa3BUTHE
MPAKTUYECKUX YMEHUW W HABBIKOB CAMOCTOATEIBHOM, SKCIIEPUMEHTAIBHOU U
HCCJIEIOBATENILCKON JICSITENIbHOCTH  yyanuxcs. Pe0sdra HayuyaTcs CTaBUTH
MIPOCTEUIIINE OMBITHI, padOTaTh C peaKTUBAMHU, TUIAHUPOBATH CAMOCTOSITEIIbHYIO
paboTy Ha/l BHIOpAaHHOU TeMOH, OPOPMIISAThH MPAKTUYECKUE PAOOTHI.

OOyuyeHue 1O JaHHOW TMporpaMMe OCYILIECTBIsieTcs B  Gopme
NPAaKTHUECKUX  paboT,  AKCKypCHid, a  TaKXke  MpeaycMaTpuBaeTCs
WHANBHUIyaJIbHAsA paboTa ¢ 0JIapeHHBIMU JETHMHU TOJITOTOBKA 00YJArOIINXCS K
HAyYHBIM KOH(EPEHIUSIM U TIPEIMETHBIM OJIMMITHAIAM.

Aopecam npozpammeol

[Iporpamma paccuuTaHa Ha JETEHM CPEOHETO IIKOJBHOIO BO3pacTa.
JlaHHBIN BO3pacCT ABISETCS MEPUOAOM OTPOUYECTBA, BAXKHEHIIINE cielIU(pUUECKUE
YepThl KOTOPOTO MPOSIBIISIOTCS B CTPEMJIEHUMH K OOIIEHUIO CO CBEPCTHUKAMH,
MOSIBJICHUM B TIOBEJACHUM IMPU3HAKOB, CBUJIETEIBCTBYIOIIUX O IKEJIAHUU
YTBEPAUTH CBOK CAMOCTOATEIBHOCTh, HE3aBUCUMOCTb.

CrpemiieHHE  MOJPOCTKOB  OBJIAJIETh  PA3JIMUYHBIMU  YMEHUSIMU
CIIOCOOCTBYET Pa3BUTHUIO UYBCTBA COOCTBEHHOW YMEIOCTH, KOMIETEHTHOCTH U
MTOJTHOLIEHHOCTH.

DTOT TMEpUoJ; XapaKTepU3yeTcs CTAaHOBJICHHEM HW30UPATEIbHOCTH,
[eJICHANPABJICHHOCTH BOCHPUSATHS, YCTOMUUBOTO MPOU3BOJIHLHOIO BHUMAHUS U
JIOTUYECKON TmaMsTH. B 9TO BpeMs akTUBHO (QopMHUpYyETCs aOCTpaKTHOE,
TEOPETUYECKOE  MBIIIJICHUE, YCUJIMBAIOTCS MHAUMBHUIAYaJbHbIE pa3lIUyusl,
CBSI3aHHBIC C PAa3BUTHEM CaMOCTOSTENIBHOTO MbIIUICHUS. VIeT cTaHoBiIeHUE
HOBOT'O YPOBHSI CaMOCO3HAHHUS, KOTOPBIA BBIPAXKAETCS B CTPEMIICHUM MOHSTH
ce0si, CBOM BO3MOXKHOCTH, CBO€ CXOJCTBO C JPYTMMHU JETbMU U CBOIO
HEMOBTOPUMOCTb.



[Iporpamma «XuMHAg B JKM3HH 4YEJIOBEKA» CO3JaHa C  LEJIBIO
dbopMHpOBaHUS HHTEPECA KXMMUU, PACIIUPEHUS Kpyrozopa ooyyaromuxcs. OHa
OpUEHTHpOBaHa Ha oOy4aromuxcs 13-16 jeT, To ecTh Takoro Bo3pacra, Korja
pedsiTaM CTaHOBUTCS MHTEPECEH MHUP,KOTOPBIN UX OKpPY)KAeT U TO, YTO OHU HE
MOTYT OOBSICHUTH, a CHEIHANbHBIX 3HaHUH emle He xBaTaeT. OOyuarommuecs ¢
POXKJIEHUS OKPYEHBI PA3IMUYHBIMU BEIIECTBAMH U JIOJDKHBI YMETh 00paIiaTbes
C HUMU

BospacT nereil, yaactBytonux B nporpamme 13-17 ner.

DopMHUPYIOTCS IBE Pa3HOBO3PACTHBIC TPYIIIBI, YUCICHHOCTHIO 0T12 10
20 yestoBeEK.

HaGop ydamuxcs B TpYIIy OCYLIECTBISETCS HA OCHOBE CBOOOJHOTO
BBIOOpA JE€TBMU M UX POAUTENSIMU (3aKOHHBIMU MPEACTAaBUTENSIMU), O€3 0TOOpa
U TIPEIBSIBICHUS TPEOOBAaHUI K HATMYHIO CTICIMATBHBIX 3HAHUH Y peOeHKa.

Cpok peanuzayuu npozpammol u 00béM y4eOHBIX YACO8:

[Iporpamma paccuntana Ha 1 rom oOyuenusi. 144 wgaca, 2 pasza B
HEJeIo 1o 2 yaca.

Dopmul 00yuenus:

OOyueHue Mo mporpamMMe OCYIIECTBIISIETCS B OUYHOM (hopMe, HO TaKkKe
MPUMEHSIIOTCS] U IUCTAHIIMOHHBIE TEXHOJIOTUU 00YyUYEHUS.

JUCTAHUMOHHOE O0y4YeHHe MPUMEHSETCA C LEIbI0 UHANBUIYAIBHOTO
OOyYeHHS yYalluxcsi, MPOMYCTHBIIMX 3aHATHUSA IO OOJIE3HH, WU JPYTUM
IIPUYMHAM, a TAKKE BYCJIOBUIX OTPAHUUUTEIBHBIX MEPOIIPUATHH.

JlucTaHIMOHHOE 00y4YE€HHE OCYIIECTBIISIETCS ¢ NPUMEHEHUEM CEPBHCOB
cetu MuTepHer:

® DJICKTPOHHAS MOYTA;

e Cucrema Moodle (MoxynbHast 00bEKTHO-OPUCHTUPOBAHHAS
JTUHaMHUUYecKasiydeOHas cpesa);

e matdopma Z00m;

e cepaucel GOOgle: TOKyMEHTBI, TPe3eHTaIMH, TA0IHIIbI, (POPMBI,
CAUThI;

® Jpyrue MOMCKOBbIC, NHHOPMAIITMOHHBIE U MHTEPAKTHBHEIC
CEPBHCHI.

B mpomecce  oOyueHuss — ucmonb3yercs — Takue (OpMbI
3aHITHI KaK:KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oece/1a, OTbITHI,
AKCIIEPUMEHTHI, SKCKYPCHH.



B nmanHOM mporpamMme OTAAETCS MPEANOYTCHUE TaKUM
dbopmam, MeToaMOOyUYEHUS, KOTOPbIE:

® CTUMYJIHPYIOT OO0y4aroumxcsa K TMOCTOSHHOMY TIOMOJHEHUIO 3HAaHUU
(Oecempl, BAKTOPHUHBI, OJTMMITAA]TBI U T.11.);

® CIOCOOCTBYIOT  pa3BUTHIO  TBOPYECKOTO  MBIIIICHUS,  METOJBI,
obecnieunBamomye (GOPMUPOBAHUE HHTEIUIEKTYaJbHBIX YMEHUH: aHaIU3,
CUHTE3, CpPaBHEHHUE, YCTAaHOBJICHUE IPUYMHHO-CIECICTBEHHBIX CBS3EH, a
TaK)Ke TPaJAULIMOHHBIE METOBI — Oece/1a, HaOII0AEHHUS, OIIbIT, SKCIIEPUMEHT,
IpaKTHYECKUE padOoThI;

e 00ecrneunBarOT pa3BUTUE MCCIEIOBATEIbCKUX HABBIKOB, YMEHHI; OCHOB
MPOEKTHOTO MBIIUICHHS] 00yYarolmuxcs (MMPOEKTHbIE padO0ThI, MPOOIEMHBIMI
NOJAXO0J K U3YUYEHHIO OT/IEJIbHBIX SIBJIICHUN).

e Ha 3aHATHAX IPUMEHSIOTCA 310POBbhecOeperauue TeXHOJIO0IHH

® YepeloBaHUE pa3IMYHBIX  METOAOB  OOYy4Y€HHUsS:  CIOBECHBIH,

HaTJISAHbIN, ay IMOBU3YaIbHBINA, MHANBUIyalIbHAs, TPYyMIOBas paboTa u
p-;

e OpraHu3alys NepepbrIBOB Yepe3 KaxKaple 45 MUHYT C MPOBETPUBAHUEM
KaOWHeTa;

® [poBeacHHE (PU3KYITBTMUHYTOK.

Pesrcum 3anamuii:

3aHATUS MPOBOJATCA 2 pa3a B HENENIO MO 2 akaJeMUYecKux 4aca (2
3aHaATusA 1o 40 MuHyT ¢ 10 MUHYTHBIM TIEPEPHIBOM).

Pexum  opraHmzanuu  3aHATHM 1O  JAHHOW  JOIOJHHUTEIbHON
o01reo0pa3oBaTeNbHON TpOrpaMMe  OMpEesieTcsl KaJICHIApHBIM — y4eOHOM
rpauKoM M COOTBETCTBYET HOpMaM, yTBepkaeHHbIM «CaHlluH K ycTpoOKCTBY,
COJIEP>KaHUIO U OPraHM3alMU peKUMa paboThl 00pa30BaTEIbHBIX OpraHU3ALNN
JIOTIOJTHUTEILHOTO 00pazoBanus netreit» (Canllun 2.4.43172 -14).

HOEJIb U 3AJAYU ITPOI'PAMMBI

Heapr mporpammsbi: @opMmupoBaHue y 00ydaromMxcsi TIyOOKOro u
YCTOHYMBOTO MHTEpPECA K MHPY BEIIECTB W XHUMHUYCCKHUX TPEBPAIICHHA,
npuoOpeTeHNne HEeOOXOIUMBIX MPAKTHYECKHUX, MCCIEIOBATEIbCKUX YMEHHUU U
HAaBBIKOB JIJIsl MPOBEJICHUS Ja0OpaTOpPHBIX paboT, 0e30macHOro oOpaIieHus C
BEIIECTBAMH B ITOBCEIHEBHOMW KHU3HH.

3agaun:
ObpazosamenvHule:

® YIIyOJATh M PACIIUPATH 3HAHUS 00YYAIOUINXCS IO HEOPTaHUYECKOM



Y OPraHWYECKOW XMMUH;

chopMUpOBaTH yMEHHMS HAOMIOJaTh W OOBSICHATH XHUMHUYECKHE
SIBJICHUS, TIPOUCXOIAIINE B IPUPO/IC, OBITY;

pa3BUBaTh yMEHHUS pabOTaTh C XHUMHYECKHUMH MpUOOpamMu, C
BEIECTBAMHU, BBIINOJHATh  HECIOKHBIE  XHMHUYECKHE  OIBITHI,
coOJIro1aTh TpaBUJia TEXHUKU O€30MMaCHOCTH;

pa3BUBaTh IIO3HABaTEJIbHBIC MHTEPEChl M  HHTEUICKTyaJIbHbIC
CIIOCOOHOCTH B IpoOIIecCe MPOBEACHUS XUMHYECKOT0 IKCIIEPUMEHTA,
CaMOCTOSITEJIbHOCTh MPUOOPETEHUS 3HAHUM B COOTBETCTBUU C
BO3HUKAIOIIMMH KM3HCHHBIMUIIOTPEOHOCTSIMU;

pacIIMpsTh HHTEPEC K XUMHUHU, CITIOCOOCTBOBATH BHIOOPY YUAIITMHCS
MyTeH MaTbHEUIEro MPOIODKCHUS] XUMHUIECKOTO WM €CTeCTBEHHO-
HAy4YHOI'0 00pa30BaHMUs.

Pa3zsusarowue:

dbopMHpOBaTh CHCIUANbHBIC YMEHHUS ¥ HABBIKM pabOTBI ¢
XUMUYECKAMH BEIIECTBAMH U MaTepHallaMU B OBITY W HCIOJb30BaTh
MOJTYICHHBIC 3HAHMS HA TPAKTHKE;

pa3BUBaTh TBOPYECKHUE CHOCOOHOCTH M YMEHHS OO0Yy4aroluxcs
CaMOCTOATENLHO MPUOOPETATh U TPUMEHSTH 3HAHUSI HA PAKTUKE;
pa3BUBAThH MO3HABATEILHBIN HHTEPEC K OKPYKAIOMIEMY MUPY;
pa3BUBaTh AHATUTHUYCCKUN CKIaga yMa, YyMEHHE HaOIroaaTh,
CpaBHUBATH, JEIAaTh BEIBOBI, 0000IIATh MOTyUYCHHBIC 3HAHMSI.

Bocnumamenvuuvie:

BOCIIUTHIBATh  DKOJOTHYECKYIO TPAMOTHOCTDh U XHMHUYECKYIO
KyJbTYypy TPUOOpAICHUH C BEIIECTBAMHU;

CIIOCOOCTBOBATh OPUEHTALMH 00YHAIOIIMXCSl Ha BBIOOP XUMHKO-
OMOIOTUYECKOTOTIPOQHITSL.



ConepxaHue nporpaMMbl
YueOHbBIN 1aH

Ne | HazBanue pa3aeia, tembl | KosmmuecTBo yacos DopmbI aTrecTanmu,
o/ BCEro| TEOpHsi| NPAKTHK | KOHTPOJIS
a
1. | Beenenue 8 6 2 Oecena, TEMATUYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecejoBaHUE
Temartnueckoe
2. | Tema 1. Bona 8 4 4 TECTUPOBAHUE, IPAKTUKYM
Tema 2.Yuctsie 51 [IpakTukym peueHue
3. | BelecTBa 6 2 4 :
CMECH B JKM3HU YEJIOBEKA 3a7a4
4. | Tema 3.IloBapeHHas u
COJIb 5 3 2 MPAKTHUKYM
caxap
5. | Tema 4. Xumus nuuu 20 3 17 IPaKTUKYM
6. | Tema 5. Cimuku 8 6 2 Oecena, IpaKTUKyM
7. | Tema 6.bymara 6 2 4 MPaKTHKYM
8. | Tema 7. 12 |4 8 [IpakTHKyMm, becena,
Xumus ¥ pellIeHne HECTaHIAPTHBIX
CTPOUTEIIHCTB 3a1a4
0
9. | Tema 8. Xumus u 4 2 2 oecena, IpaKTUKyM
aBTOMOOMJIb
10. | Tema 9. Xumus 10 2 8 [IpakTukym, Oecena,
CTUPAET,YUCTUT U PCUHICHUC HECTAaHAAPTHBIX
youpaet 3a7a4
11. | Tema 10. Xumus u 6 2 4 [IpakTuKyM, Oecena,
KOCMETHICCKHUC pelIeHNE HECTaHIAPTHBIX
Cpe/cTBa 3a71a4
12. | Tema 11. Xumus — 12 5 7 Pemenue 3amau, co3ganue
XO034MKaJOMaIIHEN KPOCCBOPJIOB, IIPAKTUKYM
anTeUKH
13. | Tema 12. Xumus B 32 20 12 [IpakTukym™m, Oecena,
MEININHE peleHne HECTaHAAPTHBIX
3a7a4
14. | Tema 13. 7 2 5 3armmra IIPOEKTOB,
Brimonnenue [pE3EHTAILl
MIPOEKTOB ust
Uroro: 144 | 63 81




Conepsxkanue yueOHOro nJiaHa mporpaMMmsl

BBenenue
(8 wacom)

Teopus (6 41): OOmme npaBuiaa pabOTBl B XMMHYECKOW J1a0OpaTOpHU.
TexHuka 6e30macHOCTU TIpHU paboTe B XUMHUUYECKOU J1aboparopun. Oka3zaHue
NEePBOM MOMOIIM MPU HECHYACTHBIX ciiydasx. [IpaBuna paboThl ¢ KUCIOTaMH,
niesioyamu, JIeTy4uMH BelecTBamu. HarpeBarenbHbie MpuOOpHI U MpaBuia
paboThl ¢ HUMHU. XUMHUUECKAANOCy/la 00IIero Ha3HaueHus1. MbIThe U CyIIKa
XUMHUYECKON Tmocyabl. Pojib XUMHUM B JKM3HM YEJOBEKAa W Pa3BUTUU
yenoBeuecTBa. OO030p BaKHEHIIMX KIIACCOB COEAMHEHUH, HUCIOJIb3yEMbIX
YeJIOBEKOM. XUMHUS ~-TBOPEHUE IPUPOJIBI U PYK YEJIOBEKA. XHUMHUS BOKPYT HAC.
XUMHUYECKHE BEIIECTBA B TIOBCEAHEBHOM KU3HU YEIIOBEKA.

[Ipaktuka (249): 1. Ilpuemsl oOpalieHus: ¢ HarpeBaTeIbLHBIMU MPUOOpPaAMU
(cnupTOoBKa, TUIMTKA, BOAsSHAs OaHA) W XUMHUYECKOM IMOCYy/ION 001ero
HA3HAYCHUS.

2.CocraBiieHre  TaOJUWI, OTPaKAKOIUMX  KjiIacCU(UKAIMIO  BELIECTB,
W3TOTOBJICHUE dTUKETOK HEOPTaHWYECKHX BEIIECTB, COCTABIICHHE CITHCKA
PEaKTUBOB, HECOBMECTUMBIX IS XPaHCHUSI.

Tema 1. Boaa (8 uacos)

Teopus (4 4): Bona B macmtabe mnanetsl. Kpyrosopot Bojisl. [Ipuponnas
BOJIa U €EPA3HOBUIAHOCTH. XapaKTEPUCTHUKA BOJ MO COCTaBY M CBOMCTBAM.
MunepanbHble BOJbI, UX MECTOPOXKIEHHUS, COCTaB, IeJeOHbIC CBOWCTBA,
MpUMEHEHHE. 3anachkl IPECHOM BOAbIHA IaHeTe. [IpecHas Bosa u ee 3amachl.
DKosoruyeckue nmpooaeMbl YUCTOM BoJibl. Bosa B opranusme yenoBeka. Boga
B MeaunuHe ©  (papmakojoruu. AHOMaIMM  (PU3UYECKUX CBOMCTB.
PactBopsitomias ciocoOHOCTh BOJbI. [IpoGaeMbl muTheBoil BoabL. [IpocMoTp
¢bparmenTa guibma BBC «TailiHa xKUBOIl BOABI.

[MpakTrka (4 4): 1. AHamu3 BOABI U3 MPUPOIHBIX HCTOUHHUKOB.

2. PactBopsitomiee aeiicTBue Boabl. [IpurotoBienne pacTBOpOB.
3. Ounctka Bozbl. Ompeenenre KECTKOCTH BOJIbI U €€ YyCTpaHEHHE.

5. MHoro 51 BoJibl B 0BOIIaxX U ppykrax?
Tema 2. UncThble BelllecTBA M CMECH B JKHM3HH YesioBeKa (6 yacoB)

Teopus (2 4):




Yucteie BemecTBa JuctummpoBannas Bona, Kucinopon. Cepedpo, Bomopon,
Csunen uap. Mctunnsie pactBopbl. Cmecu Mopckas Boaa. I'panur. Craib.
PacTtBop xnopuna Hatpus 1 uHbekui. YyryH. Bo3ayx. bazanst. Crekiio.
OMyJbCUS «Macjio B BoJe». Pa3HOBMIHOCTHM cMeced, o0O0JacTu ux
UCIIOJb30BaHUSI B I[IOBCEJHEBHOM  JKM3HU YEJIOBEKAa. [OMOTrEHHBIE H
rereporerbie cMecu. CMecu B hapmakosioruu. [IpuMepsl KUAKUX, TBEPABIX
U Ta3000pa3HbIXx cMmeceil. OMHOPOJHBIE U HEOJAHOPOJHBIE CMECH B OBITY.
CpoiictBa cmeceil. Pa3nenenne cmeceil. Belnenenue BemiecTB U3
HEOJHOPOIHOM cMecH, 00pa30BaHHOW PaCTBOPUMBIMU M HEPACTBOPUMBIMU B
Bojie BemlecTBamu. OTcramBaHue: BblneneHue BEIIECTB W3 HEOAHOPOIHOM
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMHM B BOJI€ BEIIECTBAMH C Pa3IMUHON
IJIOTHOCTBIO. B nmenurensHONM BOpoHKE. JlMCTWILIAIMA, BBIIApUBAHUE,
LHEHTpU(PYTrupoBaHue, xpoMarorpadus, KpuUCTaUIM3alMsl U  BO3TOHKA.
[leperonka wiM JIUCTWUISIIUS - CHOCOO pa3fesieHHsl, OCHOBAHHBIN Ha
pa3vuuyi B TeMIEpaTypaxX KHIEHUA IpYr B Apyre KOMIOHEHTOB. [Ipuem
pas3zeneHusl OMHOPOIHBIX CMECEN IMyTEM UCIAPEHUs JIETYYUX KUIAKOCTEU C
MOCIIEAYIOIIE  KOHJIEHcauuen ux  napoB. llpumep:  mosryyeHue
JACTUUIMPOBAHHOW BOJbI. PemieHune 3amady Ha HaXOXJIEHUE MAacCOBOU H
00BEMHOM JT0JIU KOMIIOHEHTACMECH.

[Mpaktuka (4 4): 1. M3roToBieHre MPOCTEHIIUX (QUIBTPOB M3 MOAPYUHBIX
cpenct.Pa3neneHre HeOJHOPOAHBIX CMECEH.

2. OyncTKa METHOTO KYIOpoca OT HEPACTBOPUMBIX M pPACTBOPUMBIX IPHUMECECH.
Tema 3. IloBapenHas coJib u caxap (S4acos)

Teopus (3 9): Poap moBapeHHOM coii B OOMEHE BEIISCTB YEJIOBEKa W
*kUBOTHBIX. CojieBol OanaHC B OpraHu3Me uyejoBeka. [IpumMeHeHne xjopuaa
HATpUsd B XO3SMCTBCHHOW JEATEIBHOCTHM YeyoBeka. Korma comp — .
3noynotpebiienne conbio. Mcnosb3oBaHue Xjopuaa HaTpUs B XUMUYECKOU
MPOMBIIIJIEHHOCTH. VCMoJib30BaHuE XJOpUAa HATpus B MHIIE, MEIUIIMHE.
[IpousBoacTBo moBapeHHOM conu. Caxap u ero cpoiicTBa. Ilone3nsie u
BpeJIHbIE YepThl caxapa. HeoObIuHOE TPUMEHEHHE caxapa.

[IpakTuka (249): 1. CoiicTBa pacCTBOPOB MOBAPEHHOM COJIH

2. T'oput nu caxap?
Tema 4. Xumust numu (20 yacon)

Teopuda (34): M3 yero coctouT numa. XUMUYECKUN COCTAB MPOAYKTOB
nuTanus. OCHOBHbIE KOMIIOHEHTHI THIIU: >KUPBI, OENKH, YIJIEBOJBI,
BUTAMUHBI, COJU. XHMHSA MPOAYKTOB PACTUTEIBHOTO U KUBOTHOTO
npoucxoxnaeHus. ®usnonoruss numeBapeHus. IIpoaykTel  ObICTpOro
IOPUTOTOBJIEHUSI M OCOOEHHOCTM  UX  mpou3BoacTBa.  IIpomeccsl,




IIPOUCXOSIINE PU BapKe, TYIIEHWH U XKapeHud nuiuy. Kak cienates ey He
TOJIKO BKYCHOM, HO u mojie3HoW? JloOaBkM B MPOAYKTHl MHUTaHUS.
XHUMUYECKUE PEAKIUHA BHYTPU HAC. XUMHUUYECKUE TIPOLIECCHI, TPOUCXOIAIINE
IIPU XpaHEHUH U TIepepadOTKe CEIbCKOXO03SMCTBEHHOTO ChIphsi. KoHCEpBaHTHI
U aHTUOKUCIUTENH, uX poyib. CrnocoObl XMMHUYECKOTO aHaju3a COCTaBa
BEILIECTB B IpoaykTax nutaHusa. ColaepkaHWe BUTAMHHOB M MHUHEPAJIbHBIX
BEILIECTB B MMHUILEBBIX MTPOITYKTaX.

[IpakTuka (1749):

1.0Onpenenenne kKadectBa Mena. IIpoBepka Mena Ha HaaU4ue
Kpaxmaja, Mejia,caxapo3bl.

Onpenenenue ButaMuHoB A, C, E B pacTUTEIbHOM Maciie.
OnpenesieHue HATPATOB B MPOIYKTaxX.

AHanu3 NpoxjaaguTeIbHbIX HATUTKOB.

OrnpenesieHue CoAEpKaHUS KHUPOB B CEMEHAX PACTCHU.
KauecTBeHHbBIE peakiMi Ha MPUCYTCTBUE YTIIEBOIOB.

XUMHUYECKHE OTBITHI C KEBATEIBHON PE3UHKOM.

OmnpeneneHue coiepKaHusi MOBAPEHHOM COM B MPOAYKTaX MUTAHUS
(Maci0, ChIPbHI,COJIEHBIE TBOPOKHBIC U3IEIHS).

O N akwWwN

Tema 5. Coimuxu (8 yacoB)

[IpakTuka (64): Ilupodopsl. Mcropus mzobOperenust cnudek. CHHYKH
[Tancens u Yokepa. Conuku Copua. Cnimuku Mpunu. lIBeackue crnuyku
Jlyunctpema.  Kpacubii  u  Oenbiit gocdop.  OxkucnurensHo -
BOCCTAHOBUTENBHBIE MPOLECCHI, MPOTEKAIOIME MPU 3KUTAHUW CIUYKH.
OCHOBHBIE BHIIbI COBPEMEHHBIX clUYeK. JlepeBsiHHbIE (M3rOTOBJICHHBIE U3
MSTKHX MOPOJI AEPEBA - OCUHBI, JTUIbI, TOMOJS, AMEPUKAHCKOM O€J10i COCHBI U
T. T.), KapTOHHblE M BOCKOBBIC (MapaMHOBBIE - W3rOTOBJIEHHBIE W3
XJIOMYAaTOOYMaXXHOTO KI'yTa, MpomuTaHHoro mapadunom). Ilo metomy
3KUTAHUSL - TEPOUYHBbIE (3aXKUTAIONIMECs] NPU TPEHUHU O CIEUUATbHYIO
MOBEPXHOCTB - TEPKY) U OECTEPOUHBIE (3aKUTAIOIIMECS TTPU TPEHUU O JTHO0YIO
noBepxHOcTh). Crinyeunoe nmpous3BoAcTBo B Poccun. Crtpoenue, coctaB u
u3roropienue cnuuek. CrnenunanbHbie cnudyku. [lITopmMoBbie (OXOTHUYBH) -
rOpsIME Ha BETPY, B CBIPOCTH M MO AOKAEM. TepMuUecKue - pa3BUBarOLIUe
Opu ropeHuu OoJiee BBICOKYIO TEMIEpaTypy M JAalollyde IMpU CrOpaHUu
rOJIOBKHM OoJibliiee KOMU4ecTBO Teria. CUrHambHbIE - AlolUe MPU TOPEHUU
nBeTHoe miams. doTorpaduyeckue - Tare MIHOBEHHYIO IPKYIO BCTIBIIIKY,
UCcHonbp3yemyto npu ¢otorpadupoBanuu. CUrapHbIE - CIIMYKUA YBEIUYEHHOTO
pa3mepa J1st 6osee MpoAOHKUTENIbHOTO TOPEHUS IIPU PACKypUBAHUU CUTAPHI.
TpyOouHbIe- CIUYKK YBEJIMUYEHHOIO pazMepa Jjisi 0osee MpoI0KUTEIbHOTO
rOpeHusi MpU PACKypUBaHUU KypuUTElIbHOM TpyOku. KamuHHBIE - OYeHb
JUTMHHBIE CIIMYKH, YTOOBI 32)KUTaTh KaMHUHBI. ['a30BbIe - MEHBIIECH JTUHBI, YEM
KaMHUHHbIE, YTOOBI 3aKUTaThra30BbIe TOpeENKU. JlekopaTuBHbIE (ITOAAPOYHBIE,




KOJUICKITMOHHBIC) - OTPAHMYCHHBIE BBIMYCKH KOPOOKOB (MHOTIA Habopamw,
YVJIOKEHHBIMH B JIEKOPATUBHYIO KOpOOKy). Ilpaktuka (24): 1.M3yuenwue
CBOMCTB pa3jMYHBIX BUIOB CIUYCK (OBITOBBIX, OXOTHUYBUX, TEPMUUYCCKHUX,
CUTHAJIbHBIX, KAMUHHBIX, (DOTOTpaPUIECKHX).

Tema 6. Bymara (6 uacoB)

Teopus (24): OT meprameHTa M IIEJTKOBBIX KHHUI O HAllUX JHEW.
[emmono3za. Cas3yronue: KaoJWH, KapOOHAT  KaJblWs, ITUTMEHTHIL.
Xmon4aroOyMakHble  TKaHU. Buuael OyMaru W UX  [PaKTUYECKOE
UCIIONIb30BaHue. TexHoorusa npou3BoacTBa Oymaru.CTpykrypa Oymaru moj
MUKpPOCKOIIOM BO  (uryopeclieHTHOM cBeueHuu. [lomydalOpukarsr s
IIPOM3BOJACTBA OyMaru: JpEeBECHAs Macca WIM LEJUII0JI03a; 1003
OJIHOJIETHUX PACTEHUU (COJIOMBI, TPOCTHHI[bI, KOHOIUIA, pUCa U JPYrUX);
MOJIYLEJUIIONI03a; MakKyjiaTypa; TpsANWYHas I[oJyMacca; M CHEelUalbHBIX
BUJOB Oymaru: acOect, WIEpCTh U JPYyrU€ TEKCTUIbHBIE BOJIOKHA.
[IpousBoacTBo Oymaru: mpUroTOBIEHHME OyMa)kHOM Macchl (pa3Mon U
CMEIIEHNE KOMIIOHEHTOB, MPOKJEHKa, HAMOJHEHUE U OKpacka OyMa)KHOU
Macchl); BbIpabOTKa OyMaXHOM Macchl Ha OyMarojenareiabHON MalluHe
(pa30aBieHHE BOIOM U OYMCTKA MAcChl OT 3arpsA3HEHUI, OTIIUB, IPECCOBAHUE
M CylKa, a Takke INEpBUYHAS OTAENIKa); OKOHYATEJbHas OTHEJKa
(kamanaupoBaHUE, pe3Ka); COPTUPOBKA U YIIAKOBKA.

[paktuka (4 4): 1. U3y4eHue CBONUCTB pa3InYHBIX BUIOB Oymaru.

2. [lony4yenune Oymaru.
Tema 7. Xumusi ¥ cTpouTeIbCTBO (12 yacoB)

Teopus (4 u): Ctpoutenbubie pacTBopbl. M3BecTh. Men. Ilecok. beToH.
Hemenr. Ucropust crexna. Kupnuuu. ®apdbop u dasuc. JpeBecuna —
YHUKAJIbHBIM  CTPOUTENIBHBIM  MaTepuasl. JIakoKpacoyHble MaTepUaIbl.
CaoiicTBa onudbl, MacIsSIHBIX Kpacok, smaneil, pactBopureneil. [lousarue o0
DKOJIOTMYECKH YHUCThIX Martepuanax. Kepamuueckass TmeHa. 3HIapuT.
Kamprimur. Conomut. I'pyroGioku. Cunvkatel METAJIOB W BSDKYIIUE
Marepuasbl.  Koppo3uss ~ CTpOWTENbHBIX  MarepuanoB. Ilomumepsr B
CTPOUTENBCTBE. XMMHUYECKHE  CBOWCTBA  CTPOMUTENBHBIX  MaTEpPUAJIOB
XHWMHUYECKAsT CTOMKOCTh — 3TO CBOMCTBO IIOKa3bIBAET, HACKOJIBKO MaTepua
YCTOMYMUB K BO3JIEUCTBUIO IPYTUX BEIIECTB: KMCIIOT, IEJI0YEH, COJIEU U Ta30B.
Koppo3noHHass yCTOMYHMBOCTH — CBOMCTBO Marepuana IPOTUBOCTOSTH
BO3JCUCTBUSIM OKpYXKarolien cpenpl. Yaime BCEro 3TO OTHOCHUTCS K
CIIOCOOHOCTH HE MPOMYCKaTh Biary. PacTBOpuMocTh — CBOMCTBO, IPU KOTOPOM
MaTepual UMEET CIOCOOHOCTh pAacTBOPATHCA B PA3JIMYHBIX IKHUIKOCTAX.
Anres3ust — CBOMCTBO, KOTOPOE XapaKTEpHU3yeT CIHOCOOHOCTh COEIUHSTHCS C
APYrMMU  MarepuaJlaMM M IoBepxHocTsAMU.  Kpucrammmzanmsa  —
XapaKTEpUCTHKA, IIPU KOTOPOW MaTepUall MOKET B COCTOSIHUU I1apa,pacTBopa




WIK pacmiiaBa 00pa3oBbIBaTh KPUCTAJIbl. BuIbl 3arps3HeHuil (MbUIEBBIE,
pasualoHHbIE, OMOJIOTMYECKHE, IIIyMOBBIE), 3HAUEHHE KUBBIX OPTaHU3MOB B
I0OMax U KBapTUpaX.

IIpaktuka (84): 1. OmnpeneneHue OTHOCHUTEIBHOM 3aIlbUIEHHOCTH
BO3/lyXa B IOMEILECHUU.

2. Pemienue 3a7a4 ¢ 9KOJIOTMYECKUM COJIEP>KaHUEM.
Tema 8. Xumusi 1 aBTOMOOHIB (4 yaca)

Teopus (24): MaTtepuanbl, KOTOPbIE UCIOJIB3YIOTCS JUIsl U3TOTOBIICHUS
aBTOMOOMJIeH.  3ampaBOYHbIE JKUAKOCTH  (TOIUIMBO, Macjia, CMa3KH,
OXJIKJAIOIINE KUAKOCTH), PE3UHBI - IIMHBI U PE3UHOTEXHUYECKUE U3IEIINS;
IUIaCTMACCHhI; OT/IEJI0YHOIEKOPATUBHbBIE MaTepralibl (OOMBKaA, JaKu U KPacKH,
AHTUKOPPO3HOHHBICIIOKPBITHS U T. I1.); KJIEH, TEPMETUKH. DJIEKTPOIUT — 3TO
YTO-TO 3HAKOMOE. BeH3MH, KEPOCUH U IPYTHUE «- HHBl XUMUYECKHE MTPOLIECCHI,
MIPOUCXOSIINE NP IKCITYyaTallMi AaBTOMOOMIIS. DKOJIOTUS U aBTOMOOMII.

IIpaktuka (24): 1. beH3uH U KepocuH Kak pacTtBopuTesd. ONbITH MO
O3HAKOMJICHHUIO C PACTBOPSIIONIMM JEUCTBHEM HE(PTENPOIYKTOB, KaK M
PEABLAYIINHI, IUIOXO0 BUAHBI C JEMOHCTPALMOHHOTO CTOJIA, TOATOMY HX JIYUIle
BCEr0 CTaBUTh B KauecTBE JJabopaTopHO paboThl. a) B mpoOupku ¢ 6eH3MHOM,
KEepOCHHOM U BOAOW HamuBatoT 1o 0,5 MII pacTUTENBHOTO Macia H
B30anThIBalOT. Macio pactBopsieTcsi B yriieBoaopojax. OTMeuarT JyUlIyro
pacTBOpuUMOCTh B OeH3uHe. 06) B HeOonbive crakanunku win (haphopoBbie
YalIKA C TEMH K€ KUJIKOCTSIMU MTOMEIIAI0T KYCOUKH TKaHU C MSATHAMM XKUpa U
MEPEMEIIMBAIOT UX CTEKIIIHHOM Nano4kou 2-3 MuH. [locie BeIChIXaHus TKaHH,
MOMENICHHbIE B OEH3MH U KEPOCUH, OKA3bIBAIOTCS OUMIIEHHBIMH OT 5KHPA.

2. Topenue BbBICIIUX YTIEBOAOPOAOB. a) (CMauuMBarOT TMOJOCKHU
buabTpoBaTEHON Oymaru B OCH3WMHE, KEPOCHWHE, Ma3yTe U TMOJHKUTAIOT HX.
BemectBa ropsT cBeTAIIMMCA IUIaMEHEM. Bepiciine yrieBoJopoabl IpU
ropeHur oOpa3yroT KomoTh. 0) Ha sxenesnsie muactuaku uiu dhaphopoBbie
KPBIIIKA HAJIUBAIOT MO HECKOJIbKY Karlejdb O€H3MHA, KEPOCHHA U CMa304HOTO
Maciia WM Ma3yTa u nojpkuraror. HaGmonaror To ke siBneHue. OOpaiaror
BHUMaHUE Ha JIETKYI0) BOCIUIAMEHSEMOCTh OCH3MHAa W Ha CPaBHUTEIHHO
TPYJIHYIO CTOpaeMOCTh Ma3yTa. B) B xene3nyro uin GpappopoByro J0XKEUKY
MOMEIIA0T HEOONBIION Kycouek MapadyHa W HArpeBalOT €ro B IJIaMEHU
ropenku. [Tapadpun maBuTcs, a 3aTeM roput, o0pasyst KOMoTb.

3. Ouuncrka OeH3MHA M KepocuHa. beH3uH U KepocuH mocie
3aBOJICKOM TEPErOHKH COJEPKAT MPUMECH HA(TEHOBBIX KHUCIOT M JIPYTUX
BEILIECTB, OCIOXHIIOUMX WX NOpuMeHeHue. HeouuineHHbli KepocHH,
HaIpUMep, II0XO0 MOJHUMAETCS MO (GUTHIIIO JIAMIIbI, c1a00 TOPUT U OBICTPO
oOpa3yet Harap. HeouniiieHHbIe TPOYKTHI MOKHO Y3HATH I10 TPSA3HOMY BUIY
U Majnod mpo3payHocTH. OUUCTKY NPOU3BOIAT OOBIYHO, OOpabaThiBas



He(TENPOAYKTHI CriepBa KOHIICHTPUPOBAHHOM KUCJIOTOM, a 3aTeM IEJIOYbIO.
HanuBatoT B OOJIBIIYIO IEIUTENbHYI0 BOPOHKY 15—20 M1 HEOUMIIEHHOTO
KepocHHa M NpHOaBIAOT 2-3 MJI KOHUEHTPUPOBAHHON CEPHON KHUCIIOTHI.
BopoHky 3akpbIBatoT mpoOKOM U cMech BCTpAXUBatoT 0kouio 10 muH. [Ipu sTom
BOPOHKY JI€p>KaT NPOOKOH BHU3 U BPEMs OT BPEMEHH OTKPBIBAIOT KPaH, YTOObI
BBIIYCTUTh BBEPX Mapbl JeETydyux BewlecTB. Ilocie 3Toro cmecu naroT
pacciionThbCsl, Ha 4TO Takxke morpedyercst MUHYT 10 winm naxke Oosblie, U
MEJIJIEHHO CITyCKalOT HUKHUI CII0M KUCIIOTo ryApoHa. OCTaBIIMIICS B BOPOHKE
KEPOCHH MPOMBIBAIOT TOJIOOHBIM K€ CITIOCOOOM BOJIOW B Te€UeHHE 1—2 MHH.
Boanslit croit cmyckaioT, a KepocHH NpoMbIBaloT 5— 10- mporueHTHBIM
pactBopoM mienoud. Ilocne cnuBaHUS IIEIOYHOTO CJOSI OTMBIBAIOT OT
KepoCHHa BOJOW ocTaTku 1iesiouu (rmpoda gpenondranennoM). Y 0exaa0Tcs B
TOM, YTO OUMIIIEHHBIN KEPOCUH OKA3BbIBAETCS 00JIee MPO3pPavYHbIM, JTYUIIE TOPUT
U umeeT apyroi 3anax. Ha muctku GunbTpoBanbHON OyMaru moMemaroT Karin
UCXOJHOTO M OYHILIEHHOTO KepocuHa. OUHIIEHHBI KEPOCHH HCHapseTcs
HOJIHOCTBHIO, HEOUNIIEHHBIHOCTABIIAET NOCTE ce0s MATHO MPUMECEH.

Tema 9. Xumus crupaer, yucTuT ¥ youpaer (10yacoB)

Teopusa (24): Meuta. CocraB, cTpoeHue, noinyyeHue. CHUHTETUYECKUE
MOIOIIME CpPEICTBA M IOBEPXHOCTHO - AaKTUBHBbIE BemecTBa. (OCHOBHbBIE
komroHeHTel  CMC:  moBepxHocTHO-akTuBHbIe  BemectBa  (I[TAB);
BCIIOMOTATENIbHBIE BEIIECTBA: IIEJIOYHBIE COJIM - KapOOHAT M CHIJIMKAT HATPHS,
HEUTpaJIbHBIE COJH - CyJb(aT U GocdaT HaTPus; KapOOKCUMETHIIIICILITION03a,
MOJIMBUHWJITUPPOIUIOH, XUMUYECKHE OTOSTMBATEIH(TIEPCOIIH); XUMUUECKHE
orOenuBaTenu  (mepekuch — Bomopona);  (usmueckue  (ONTHYECKHE)
oTOeIUBATENH - PIIyOPECHUPYIOLINE COSANHEHHS; aICOPOIIMOHHBIE KPACUTENH
(ynpTpamMapwH, WHIWATO, CHHTCTUYECKHE OPTaHWYECKHE IMHTMEHTHI);
010100aBKHU - (epMEHTHI (JIUMa3bl, MPOTEA3bl U JIp.); OTAYIIKH; AHTUCTATHKH.
CpenctBa OBITOBOM XHMHHM - XHMHYECKHE CpEACTBA IO YXOAy 3a
COOCTBEHHOCTBIO: OJICKIOM, MOMEIIeHusIMH, aBToMoOMWIsIMU. K cpeacTBam
OBITOBOM XMMHUHU OTHOCST JAC3MH(PHUIIMPYIONINE CPEICTBA, PENEITICHTH U TIp.
cpenctBa. CpenctBa OBITOBOM XMMUM, TIPUMEHSIEMBbIC JIJIsI BBIBEICHUS TISITCH.

[Mpaktuka (84):1. Onpenenenune PH - cpenbl B MbLIax U IIAMITYHSIX.

2.  IlpurortoBiieHHE MbLJIa U3 CBEYKH U CTUPATILHOMN COJIBI.
3. BriBeaenue nsateH ¢ Tkanu. Mpina. Cocra, CTpoeHUE, TTOTYyYEHHUE.
4.  CpaBHEHHE CBOMCTB MbLIa CO CBOMCTBAMHU CTUPATIBHBIX MTOPOIIKOB.

Tema 10. Xumus n kocMeTn4eckue cpeacrsa (6 yacon)

Teopus(24): Kocmernueckue moroiue cpeacta. Kpemsl. [lenomoroiue
cpenctBa. OnonackuBaresv U KoHauUuoHepsl. ['enu. CocTtaB U CBOMCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TMTMEHBI; TPaMOTHBIN BBIOOP CPEICTB
TUTHEHBI; TOJIE3HBIE COBETHI MOYXO1y 3@ KOXKEM, BOJIOCAMU U MOJOCTBIO PTa.



CocTaB 1 CBOMCTBa HEKOTOPBIX NMPENapaToOB TUTUEHNYECKOH, JIe4eOHOI 1
JIEKOPATUBHOM KOCMETHUKH, TPAMOTHOE MX HCIIOJIb30BaHHE.

XHUMUYECKHUE TIPOLIECCHI, JIEKAITUE B OCHOBE yX0/1a 3a BOJIOCAMH, UX 3aBUBKH,
YKJIaJKU, OKPACKW; MPaBUIIbHBIM YXO/I 32 BOJIOCAMH, TPAMOTHOE UCIOJIb30BAaHUE
IpenaparoB sl OKPACKU M YKIIAJIKH BOJIOC, OPHEHTHPOBAHUE B UX
MHOrooOpasuu. J[€e3010paHThl U 030HOBBIN «IIUT)» TIAHETHI. JyucTeie
BelIeCTBa B MapProMeprn, KOCMETHKH, MOIOIITMXCPEACTBAX. DPUPHBIE Maca.
Coctas. Cnoxusbie 3¢upsl. CocTaB, CTpOCHHE, TIOTyUEHHE.

[Ipaktuka(4y4): 1. I3yuyeHue coctaBa A€KOPATUBHONW KOCMETUKH I10
TUKETKaM.

2. Onpenenenue PH - cpeasl B MblIax ¥ IIAMITYHSX.

3. U3Bnevenue 3(pupHBIX Macell U3 pacTUTENbHOTO MaTtepuaia. [lepeunas
MsITa, €JI0BOEMACIIO.

4. TlonyyeHue CIOXKHBIX 3(PUPOB U3 OPTaHUYECKUX COCTUHEHUN.
OtunMeTtaHart (3anaxpoma). M3o0ytunatanat (GpyKTOBbIN 3amax).

Tema 11. Xumus — xo3siiika qromMamHeii antedku (12yacoB)

Teopus (549): JlekapcTBeHHBIE MpemnapaTthl, UX BUABI U Ha3HaueHue. Kaxmoe
JIEKApCTBO

— XUMHYECKUN peakThuB. MHororpanusii noa. Ilouemy Mox Hamo nepxaTh B
IJIOTHO 3aKYMOPEHHOW CKIISHKE. «3eJEHKa» WU PacTBOpP OpUILIMAHTOBOTO
3enéHoro. HeoObIuHbIECBOMCTBA OOBIYHOMN 3€JIEHKU. AKTHBUPOBAHHBIA yTOJb.
JlekapcTBa oT npoctynbl. Butamunasl CaMoieiabHbIE J€eKapcTBa. ACIUPUH WU
aleTWICATUMLIWIIOBAs: KUCJIOTa U €ro CBOMCTBA. UTO TMOJe3HEee: aCHupuH WU
yncapuH, HypodeH wiu uoynpoden? llepekuch BogOpoja U TUIAPONEPUT.
CgolicTBa miepekucH Boaopoja. llepmaHraHat kanusi, MapraHIIOBOKHCIIBIN
KaJIi, OH K€ — «MapraHioBka». HeoObluHbie cBOMicTBa MapraHuoBku. Kakyro
OMACHOCTh MOKET MPEJACTABIATh MapraHlOBKa. Hy»Ha i B TOMAIlIHEN allTeuKe
OoopHast kucinora. Crapble JIeKapCcTBa, KaKk C HUMH NOCTYNnuTh. Bompockl k
cemuHapam: 1. [lepmanranar kanusi. Ucropust oTkpbiTus. @U3ndeckre cBOMCTBA.
OxucnutenbHble cBoWcTBa. [lpaBwiia XpaHeHHs TepMaHaraHara Kaius. 2.
[Ipumenenue pacTBopa MepMaHraHata Kajiusi B OBITY, B MeauIiuHe. Mepsl
IEpBOM IIOMOIIA MNPU  OTPABICHUM KOHUECHTPUPOBAHHBIM  PACTBOPOM
nepmanranara kamms. 3. PactBop OpwumantoBoro 3eneHoro. llepokcun
BOJIopoAa, wucTopusi OTKpbiTUd. [leprunpons. @usnyeckue, XUMHUYECKHE
coiictBa. IIpuMeHeHne B  MeOuUMHE:  KPOBOOCTAHABIMBAKOIIEES U
NE3UH(PUITUPYIOIIEe CPEACTRO.

[MpakTuka (7 4): 1. ITonyuenue ionodopma.

2. JleiicTBrE KUCIOT Ha OPUJITMAHTOBBIN 3€JIEHBIN.



3. lllemouyHoe pacuierieHe JJCBOMHUIICTHHA.
4. KayecTBeHHas peakiys Ha IEPOKCH]T BOAOPOIA.
5. OmnpeneneHre BATAMUHOB B IpenapaTax NoJMBUTAMUHOB.

Tema 12. Xumus B MeauuHe (32 gaca)

Teopus (2049): ITepbie maru xumuu B Mmeaunuse. [lonstue o papmakosoruu,
MaTpOXUMHUHU, XUMHoTepanuu. I[lapanenbc — OCHOBOMOJIOXKHUK MEIUIMHCKON
xumun. Kmapnuii Tamen — ¢apmaxomor. Il. Dpnux — OCHOBOMOJIOXHUK
xumuorepanuu. [Ipodeccuu: xumnk, 6noxuMuk, hapmareBT, T1a0OpaHT.

HeKapCTBeHHBIG BCIICCTBA. KJ'IaCCI/I(i)I/IKa]_II/II/I JICKApCTBCHHBIX  BCIHICCTB!
(bapMaKonor NMYCCKasA, XUMHNYCCKasI. CBIpBé L IMMOJIYUYCHHUSA HCOPTaHUYCCKHX,
OpPraHNYCCKHUX JICKAPCTBCHHBIX BCHICCTB. (DOpMBI JICKApCTBCHHBIX IIPCIIaApPaTOB:
Ta6J'I€TKI/I, Apaxxe, CBCUH, SMYJIbCUHU, CYCIICH3UH, HACTOMKHM U Ap.

[Ipaktuka(124): 1. O3nakomieHue ¢ hopmMamu JIeKapCTBEHHBIX MPENapaToB.

2. 3HAaKOMCTBO C 00pa3liaMu JIEKApCTBEHHBIX CPEACTB U OTBITHI C HUMH.
3. DKCKypcus B

MeIIyHKT. Camble

MPOCTHIE U3

JIEKapCTB

Ilepmanranar  kamusa. Mcropus  oTkpbiTus.  DuU3UUECKHE  CBOMCTBA.
OxucnurenpHple CcBoOWcTBa. lIpMeHEHHE pacTBOPOB NEpMaHraHaTra Kajius B
ObiTy, B Menuuuue. IlpaBuia XpaHeHus. Mepbsl nepBOMl THOMOILIM MpU
OTPAaBJICHUU KOHLIECHTPUPOBAHHBIM PACTBOPOM MEPMAHraHATA KaJIMS.

Ilepokcun Bomopoma, wucropust OTkpbeiTud. Ileprugpons.  dusnueckue,
XUMHUUYECKue cBoicTBa. [IpruMeHeHne B MEIUIMHE: KPOBOOCTAHABIMBAIOIICE U
JE3UH(PUITUPYIOIIEe CPEACTRO.

HNon: uctopus OTKPBITHS, CTpOeHUE, (PU3MUECKHE M XUMUUYECKHE CBOICTBA,
npuMeHeHue. bopHas kucinoTa, OOpHBINA CIUPT, aHTUCENITUYECKAas aKTUBHOCT.
DU3UOJIOTUYECKUNA PACTBOP.

Jlanuc. Hamateipueii cnupt. ['ekcarmapar xsopuaa kanblus. ['enrarmapar
cynb(dara nuHKa.

AKTUBUPOBAHHBINA yroJb.

[IpakTtuka 1. [IpuroroBiieHre pacTBOpa XJIOpHUAA KaJIbIUs C 3aJJaHHON MacCOBOM
OJIEH.

2. «Kunkuii xameneon». Paznoxenue mnepokcuma Boaopoda. H202 —



OKHUCJIUTENIb, BOCCTAHOBUTENb. PacTBopeHHe woAa B BOJE, B CIHUPTE.
PacnoznaBanue noaunos. OOeclBeuMBaHUE pacTBOpa IE€pPMaHraHaTa Kajus
AKTUBUPOBAHHBIM YIJIEM.

SnoButeie BemecTBa Aapl. Kinaccuduxaius sa10BUTBHIX BEIECTB. Y TApHBIN
ra3: npu3Haku otpasiieHHs. OkazaHue nepod nomomu. Pryte. TokcudHOCTB
napoB pryrd. Conu pTyTH: KOJOMENb, CyJIeMa, NPUMEHEHUE B MEIMIIMHE.
Mpeiubsk. Ceunen. CoenuHeHMs XpoMa. TOKCHMYHOCTP  OPraHMYECKHX
pactBopurenel. [IpaBuiia xpaHneHust 7108 B ObITy. Mepbl IEpBOil MOMOIIM [IPU
OTpaBIICHUMU.

XuMus 1 MeJUIMHA. buoreHHsle 35eMeHThl U UX coeauHeHus OOumuit 0630p
OMOJIOTMUYECKOH pOJI 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bonopoa. Kuciopon.
Azor. Cepa. @ocdop. buosormyeckas ponb HEKOTOPHIX HEMETAIOB, HE
OoTHOcAIMXCS K opraHoreHam @top. Xiop. bpowm. Wop. Kpemnuii. Cenen.
bronornyeckn BakHbIE HEOPraHUYECKHE COCAMHEHUST HeMeTauioB. Kuciopo.
O30H. Boma. Munepanbnble Bogapl. llepokcun Bomopona. PepmMeHTaTUBHBIE
CPEACTBA  3alIUTBl  OpPraHU3MA. CepoBomopo. AMMUax. [ukn
MOYE€BUHOOOpa3oBaHus. MoHookcu azota. HUTpaThl, HUTPUTHL. Y TJIEKUCIIBIA
ra3. Monookcup yriepoja. bydepusie cucteMsl opranusma. ['mapokapbonarHas
oydepnas cucrema. docharHas Oydepnas cucrema. Mexanusm OydepHOro
NEUCTBUS CHUCTEMBbL. B3aMMOCBSI3b KPYroBOPOTOB OHOIE€HHBIX 3JIEMEHTOB.
buoneoprannyeckass XxumMusa U MeauimHa HeopraHnyeckyro OMOXUMHIO MOKHO
paccMaTpuBaTh KakK MPUIOKEHHWE MPUHIMIOB KOOPAMHAMOHHOW XUMUU
METaJIJIOB K OMOJOrMueckuM npodiemam. MeTamisl B OpraHu3Me 4ejoBeKa
buonornueckas poyib

«MeTasuioB xu3Hu» OO61Mil 0630p poau s-metamuioB. Hatpuit. Kanuit. Maruui.
Kanbiuii. JlanHbIE METAIIIBI pACCMATPUBAIOTCS COTVIACHO TUIAHA!

1. Coneprxanue B 3eMHOM Kope. BaxHelire npupoIHble COSTUHEHUS.

2. Conepxanue u (HOpMbI CYIIECTBOBAHUS B JKMBBIX OpraHU3MaXx.
buonornueckas posb.

3. [IpuMeHeHne MeTasIa v €ro COSIMHEHUN B MEUITUHE.

4, TOKCUYHOCTh METajjla U €ro COSIMHEHHU. )

OOmuit  0030p pomu d-merammoB. XKeneso. Mapranen. KoOanbr.
Mens. Iuak.Moaubnuen.

JlaHHBIE METaJUIbI pacCMaTPUBAIOTCS COTIIACHO IIIaHA:
1 ConeprxaHue B 36MHOM KOpe.

2. Baxxueiiiye npupoIHbIe COSTMHEHNS.
3. Conepxanue u GOpMbI CYIIIECTBOBAHUS B )KHUBBIX OpraHU3Max.
buonoruueckas poJib.



4. IIlpumeHeHre MeTalljia U €ro COeIMHEHU B METULIMHE.

®duznonoruyeckas M TATOJOTUYECKAas POJb HEKOTOPBIX JJIEMEHTOB B
opranusMme. s- JieMeHThl. d-DneMenThl. KoMIuiekcHbIC (KOOPAWHAIIMOHHBIC)
COCIMHEHUs PAa3JIMYHBIX OJJIEMEHTOB B OpraHu3Me. OJIEMEHTHI, OOJIEe3HHU,
JeKapcTBa. BUOIOrMYEeCKHU aKTUBHBIE MOJICKYJIBI.

Bonma. AMMHOKHCIIOTBI. AckopOuWHOBas Kkuciaotra. OpToMOJIeKyJIsIpHas
MEAMIIMHA. DBHOJIOrMYeCKH aKTUBHBIC OJIMroMephl buojoruueckas poiib
HEKOTOPBIX METAJIJIOB, HE OTHOCSAIIUXCS K «METajlaM XH3HW». AJIOMUHHUM.
Cepeobpo. bapuii. Pryts. CBuHe.

[lpaktuka. Temamuueckas 6UKMOPUHA « XUMUS U MEOUYUHAY.
dusznyecKas XUMUS 1 MEIMIMHA.

duznoIor — 3T0 GU3UKOXUMHUK, UMEIOIIUI JCNIO C SBICHUSIMHU KUBOTO
opranusma. 1.M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIIECTBOBATH JIMIIb
Oyrarogaps uX 3aMeuarelIbHON CITOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH
XAMHUYECKUE PEAKIIUA U TEM CaMbIM MOJABJISATH CTPEMIIEHUE K TOCTUKEHUIO
TepMoanHaMHU4eCKUX paBHOBecuil. U.B. bepe3nn Xumuueckas TepMoguHaMuKa U
JKUBBIE OpraHu3Mbl TepMOaMHAMUKA U OPTAHU3MBI.

Xumuueckas 1 OMOXUMUYecKas KHHETHKA U KaTtanu3. OepMeHThI —
OMOJOTUYECKUE KaTaIU3aTOPhl. 3HAYEHUE PACTBOPOB JIJIs1 OMOJIOTHU U
MeauiuHbl. KucinotHo-1enounoe paBHoBecHe U Oy(depHbIe CUCTEMbl OPraHU3Ma.
AMMHOKHCIIOTHBIE OyepHbie cucTeMbl. benkoBbie OyhepHbie CUCTEMBI.
W3meHeHue KUCI0THO-IIIEJIOYHOTO PABHOBECHS TIPU PA3ITUYHBIX 3a00JIEBAHMSIX.

MenuuuHcKkue MaTepUuaJIbl

Heoprannueckue MeauuMHCKUE MaTepuanbl. Mertamibl.  YTIEpOJaHbIE
Marepuanabl. MexaHu3Mbl B3aUMOJCUCTBUS MEAULIMHCKUX MATEPUATIOB C
OMONOTHYECKUMH crcTeMaMu. B3aumoneiicTBusi: MaTepual — KpOBb, MaTEpHaIl —
TKaHb, MaTepual — KJIETKa, MaTepra — OMOTIOTUMEPHI.

W cKkycCTBEHHBIE ~ OpTaHBbI. Anmnapatsl «HUCKYCCTBEHHOE cepatie-
JIETKOE»,

«MCKYCCTBCHHAs IIOYKa». I/ICKYCCTBCHHOC cepanuc 4YCJIOBCKa € aBTOHOMHBIM
HNCTOYHHUKOM IIMTAHU.

Bonpocs! k cemunapam: 1. Moa: uctopusi OTKpBITHS, CTPOSHHE, (PU3NUECKHe
Y XUMUYECKUE CBOICTBA, IPUMEHEHUE.

2. BOpHaH KHCJIOTA, 60prIﬁ CIIMPT, aHTUCCIITUICCKAsA aKTUBHOCTb.



3.®usnonornyeckuii pactop. Jlsnuce. HamaTtsipHblil ciupr.

4., dypanuivH. AKTUBUPOBAHHBIM yroJib. ['opunMdHUKH, TIacTeipu. Mx
IPUMEHEHNE,CBOICTBA, CIIOCOOBI XPAHEHUS.

5. AcniupuH. [Ipumenenue, papmMakoIOru4eckoe J1eHCTBUE HA OPTaHU3M.
6. AuTHOMOTHKY, KiIaccupukanus. JucoakTpuos.

/.ApoMaTH4eCKHE Maclia U UX JIEUCTBUE HA OpraHu3M. ApomaTrepanus.
8. AcniupuH, pu3NIECKUEe CBONCTBA, UCTOPUS MOTYUCHHUS.

9. AHTUOMOTUKU, UCTOPUST OTKPBITHSL.

10. Knaccudukarmst s70BUTHIX BEIIECTB.

11. Vrapuslii ra3: npuzHaku otpaBieHus. OkazaHUE IEPBOM MOMOLIH.
12. Pryts. TokcuunocTh mapoB pryTH. Cosd pTYTU: KaJIOMEINb, CyJIeMa,
npumMeHenue Bmeaunuse. Meimbsak. Ceuaen. CoelMHEHHs XpoMa.

HpaKTI/IKa 1. HCCJIG,[[OB&HI/IG JICKApCTBCHHLIX IIPCIIapaTOB.

2. llenoBast urpa «Cmacute OosbpHOTO». [lenoBas wWrpa COMPOBOXKIACTCS

MIPOBEICHHEM KadyeCTBEHHOTO aHajiM3a pPAacTBOpa KOHKPETHOTO BEIICCTBA

XuMuYecKuMu MeTtonamu. (BemecTtBa: Tnocynsdar HaTpusi, HOBOKAWH, JaKTaT

Kanblus, D-Tir0K03a, MeIHBIN Kynopoc, OpoMu Kaius, CyiabhaT MarHus).

3. UccnenoBanue TOKCHYHOCTH OBITOBBIX BemiecTB. OCTOPOKHO, MHINEBBIC

no6asku! X nelicTBre Ha OPraHU3M.

4. Pemenne 3amad  mo  oOmed XUMHM € MEAUKO-OMOJIOTHYECKOM
HaIPaBJICHHOCTHIO.

5. Konkypc (konmumyecTBeHHBIM) uyuciaa pemeHHbX 3amad.  CocrtaBieHue

COOPHUKOB 33J1a4 yJaruxcs o teme (¢ pemenusiMu). CoctaBiieHne TBOPUECKUX

pPacCUETHBIX 337124 10 PA3IUYHBIM TEMaM.

Tema 13. BoinoJiHeHHe NPOEKTOB (7 4acoB)

Teopust (24): Ilonsitue mnpoekTa. TUMbl MNPOEKTOB, OCHOBHBIE 3Tarbl
BHITIOJIHEHUS TpoekTa. Kpurepuun OICHUBAHUS BBIMOJTHCHUS U 3aIIUTHI
npoekToB. Co3laHKue MPOEKTa OCYLIECTBISIETCS MO CIEAYIOIUM JTarmam: —
Omnpenenenue nmpobsieMbl; — AKTyanu3amus TeM; — BeiOop 00beKkTa U3ydeHUs; —
[ToctanoBka 1menu u 3amad; — Ilogbop wmarepuana; — Bwibop wmeTom0B
uccienoBanus; — IIpoBenenue skcnepuMeHTabHON padboThl; — OdopmieHue
paboThl; — 3alMTa NPOEKTa, IPEACTABICHUE PE3YIbTATOB.

[IpakTuka(54): BrinosHeHNEe MPOEKTOB C UCHOJB30BAHHUEM KOMIBIOTEPHBIX
TE€XHOJIOTUA. 3alUTa MPOEKTOB.

IINTAHUPYEMBIE PE3YJIBTATDBI

Jluunocmnmuuie pezynomamol:
e c(opMUPOBAHHOCTh  MOTHBALIMK K
OOy4EeHHIO UleJICHANIPABICHHON



MO3HABATEILHON JEATEIbHOCTH;

® TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOPa30BaHUIO;

® CIOCOOHOCTh K CaMOCTOSITEIIbHOM,

UCCJIEeI0BATENbCKON, HH(OPMAIITMOHHO- TTO3HABATEIHHOM,
AHAJIMTUYECKOU JIESITENBHOCTH;

¢ c(hOpPMHUPOBAHHOCTHL HABBIKOB  COTPYJHHUYECTBA  CO

CBEPCTHUKAMHU U B3POCIIBIMH.
Memanpeomemmboie pe3yibmamaol:

¢ c(hopMUPOBaHHOCTH IPEICTABICHUN O B3aUMOCBSI3U M B3aMO,ICHCTBUH
€CTECTBEHHBIX HAYK;

e CcOpMUPOBAHHOCTh YMEHUU CAMOCTOSATEIBHO OMNPEACNSITh LU U
COCTaBJISATh IUIAHBI JACSATEILHOCTH; CAMOCTOSITEILHO OCYILECTBISATh U
KOPPEKTUPOBATH JACATEIBHOCTD;

® BIIAJICHUE HaBBIKAMHU MOJIYYCHHS] HEOOXOIUMOM MH(POpMaIIUU, YMEHHE
KPUTUYECKU €€ OIICHUBaTh U 00pabaThiBaTh, yCIEITHAS OPUCHTALIUS B
Pa3IMYHBIX UICTOYHUKAX WH(DOPMAITUH;

® yMEHUE UCII0JIb30BaTh CpeAcTBa MH(pOPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

® YMEHHE aHaJu3UpOBaTh, OIICHUBATh, IPOBEPATh HAa JIOCTOBEPHOCTH

® 1100001IaTh HAYYHYIO HH(GOPMAIIHIO;

® BJIQJICHUE HaABBIKAMHU IIO3HABATENbHONW pedIEKCUU U MPE3CHTALU
Pe3yIbTaTOBCOOCTBEHHBIX HCCIICIOBAHUH.

Ilpeomemmnsie pesynvmampl: TOCIE 3aBEPUICHUS OOYYCHHS IO IPOrpamMme
oOy4aroniuecs: OyyT 3HATh:

— COCTaB, CBOICTBa, OOJacTH MPUMEHEHHS Hambojee pacrnpoCTPaHEHHBIX
BCIIIECTB W MAaTCPUAJIOB M YMETh NPHUMEHATh WX I10 HA3HAYCHHUIO, COOJIIOIast
npaBuiia 0€30MacHOTO OOpAIleHHS C HUMH;

— pOJIb XUMHYECKHX DJJIEMEHTOB M HMX COEIMHEHHH B >XU3HEIEATEIbHOCTH
OpraHu3Ma;

— Ba)KHEHIIINE XUMUYCCKHUE IIPCBpaIlICHHUA, JICKAIIKUEC B OCHOBC MeTa6OJ'H/I3Ma;

— HEKOTOPbIE HEOPTAHUYECKNE U OPTaHUUYECKUE BEIIECTBA, TPUMEHSIEMBIE B
MeIUINHE.

[Tocne 3aBepiieHust 00y4yeHus 1o nporpamme oOy4daroniecs: OyayT yMeTh:

— COCTaBJIITh CXEMbI OCHOBHBIX KPYT'OBOPOTOB OMOreHHBIX JIEMEHTOB B
HpPIpOI[C,O6OCHOBI>IBaTI> POJIb KAXXKA0I'o B COXPaHCHUH IIPUPOAHOTO
PAaBHOBCCH:, aHAIIM3UPOBATD IIPUYXHLBI U IMOCICACTBUA €I'0 HAPYIICHU A,



— IPOBOJAUTH XUMHUYECKUH SKCIIEPUMEHT 10 OOHAPYKEHUIO KATHOHOB U aHHOHOB
BpacTBOpAX;

—co0uIoAaTh MpaBuiia 0€30MaCHOCTH MpU 0OpaAIEHUH C JI€KaPCTBEHHBIMU
BEILIECTBAMHU U CPEJICTBAMU OBITOBON XUMUMU;

—COCTABJIATDH OTUYCT O IMIPOACIIAHHOM 3KCIICPUMCHTC,
—IIPHUMCHATH BCUICCTBA 110 HABHAYCHUIO,

—pemars 3a4a4n pa3HHqHOﬁ CTCIICHH CJIOKHOCTH:. KaK THUIIOBBIC, TAK U
KOMIIJICKCHBIC, —pa3BUBATh CO6CTB€HHYIO HHUIONATHUBY U ITO3HABATCIILHYIO
AKTUBHOCTD IIPpU PCIICHUHN PA3JIMYIHBIX BOIIPOCOB U HpO6J’I€M B XMMMHHU.

PA3JIEJ 2. OPTAHM3AIIMOHHO - NEJAT'OI'MYECKUE
YCIIOBUAPEAJIN3ALIMU ITPOI'PAMMDBI

KAJIEHJIAPHBINA YYEBHBIN IT'PAD®UK

No OcHOBHBIEC XapaKTEPUCTUKN 00pa30BaTEIHLHOTO MpoIiecca

/T

1. | KonmnuecTBO yueOHBIX HEETb 34

2 B IIEPBOM MOJIYTOAUN 16

3. BO BTOPOM TOJIyTOJIUN 18

4, | Hayano yueOHOro roja (rianupyemas aaTa Hadasia 02.09.2024
3aHSITHI)

5. | Oxonuanue yueOHoro roaa (mmanupyemas pnara | 30.05.2025
OKOHYAHHUSI 3aHSITU)

6. | KonmdecTBo yueOHBIX 4acOB Ha OJHOTO y4allerocs B 4
HEJIEITIO

7. | KonnuecTBO yueOHBIX YAaCOB Ha OJJHOTO YYalllerocs B 144
roJ

8. | ®opma opranuzanuu 00pazoBaTEILHOTO Mpoliecca OYHO

YCJIOBUSA PEAJIM3AIIMU TTPOI'PAMMBI
Mamepuanvno-mexnuueckoe obecneuenue npozpammaol

OpraHu3aiMoHHbIE YCJIOBHS, MO3BOJSIOIIME PEATU30BaTh COAEPKAHUE
JOTOJHUTENBHOW 00pa30BaTENbHON MPOrpaMMbl «XUMHUS B JKM3HU YEJTOBEKA»
IPEANOJIATAI0T HAJW4ue: - MOMEIIECHMs], YKOMIUIEKTOBAHHOTO CTaHIAapTHBIM
y4eOHbIM 00OpyJOBaHMEM U MeOENbI0 (IOCKa, MapThl, CTYJbs, MIKA]HI,
3JIEKTpOOOECTIeUeHUE, BHITSHKHOM IIKad, paKOBUHA C XOJIOHOW BOJAOIPOBOAHON




BOJIOW). - HEOOXOAMMBIX JIJISi SKCIIEPUMEHTOB OOOpPYAOBAHHUS U PEAKTHBOB. -
MYJIBTUMEIUMHOTO  00OpynoBaHMS  (KOMIBIOTEp, HOYTOYK, IIPOEKTOD,
(bIAIIKAPTHI, SKPaH, CPEACTBA TEIICKOMMYHHUKAIIMHU (JIOKAJIbHBIC IITKOJIBHBIE CETH,
BBIXOJI B MHTEpHET). JluaakTuueckoe oOecleueHHe TMpernoaaracT HaJIUudue
TEKCTOB Pa3HOYPOBHEBBIX 3aJIaHHUH, TEMATUYECKUX TECTOB MO KAXKIAOMY pa3ieiy
TeMbl, HMHCTPYKIMHA JJISI BBINIOJHEHUS] TMPaKTHYECKUX paboT, TaOaUIbI
xuMuueckux aneMmeHToB JI.M. MenzaeneeBa, TaOiuIbl pacTBOPUMOCTH
OCHOBaHMUI, KHCJIOT, COJICH.

Y4eOHo-MeTOAUYECKOE 00ecniedeHre TPOrPaMMBbl

MeTtoauka 00y4deHust o nporpamme « XUMHUs B KU3HU YEJIOBEKa» COCTOUT
U3 COYETaHUs JIEKIMOHHOIO U3JIOKEHHUsSI TEOPETUYECKOro MaTepuaja ¢
HaIJISIHBIM TTOKa30M WJUTIOCTPUPYIOLIErO0 Marepuajga ¥ IPHEMOB pEeLIeHUs
npakTUYecKux 3aaad. OOyyaromuecs 3aKperiasioT MOJyYEeHHbIE 3HAHUS ITyTEM
CaMOCTOATEJILHOTO  BBIOJIHEHUS] MpaKTHUYeCKUX paboT. Jng pa3BuTUs
TBOPYECKOTO  XMMHYECKOIO  MBIIUIEHHS W  HABBIKOB  AHAJUTHUYECKOU
NEeATEIbHOCTH IMEJaror MPOBOAUT CEMHHAphl, 3aHATHA [0 Mpe3eHTaluu
TBOPYECKUX M MPAKTUYECKUX PAOOT, MO3rOBBIE IUTYPMBbI, UHTEIEKTYaJbHbIE
UTPBI.

Hugpopmauuonnoe obecneuenue

CIIPaBOYHUKH, YUCOHBIE TIAKATHI, JOTIOTHUTEIbHAS
JUTEpaTypa Mo XUMHUH,pa3aaTOuHbIN MaTepua, mogoopka
KOMITBIOTEPHBIX MPE3EHTAMN U BUIEOMATEPHAIIOB

®OPMbBI ATTECTALIUU U OHEHOYHBIE MATEPHUAJIBI

(I)OpMI)I IMPOBECIACHUSA arTTeCcTalnum: OIIPOC, TCCTUPOBAHHC,
AHKCTHUPOBAHUC, KOHTPOJIBHOC 3aldHUC, IICAAIOTNYCCKOC Ha6J'IIOI[eHI/IC.

JUig OTCleKUBaHUS PE3YJbTaTUBHOCTH 00pPa30BaTEIBHOIO Ipolecca I0
nporpamme

«XuMuS B )KU3HU YETOBEKA» UCIIOIB3YIOTCS CJICTYIONTUE BUIBI KOHTPOJIS:
- MpeABapUTEIbHBIA KOHTPOJbL (MPOBEpPKAa 3HAHWM YyYalIMXCSd HAa HAYAIBHOM
ATare OCBOCHUS MTPOTPaMMbI) — BXOJJHOE TECTUPOBAHUE; - TEKYIITUH KOHTPOJIb (B
TEYEHUE BCETO CpPOKAa peaju3allii TPOTPAMMBbl); - HUTOTOBBIM KOHTPOJb
(3aKTrounTeNbHAS MPOBEPKA 3HAHWW, YMEHUN, HABBIKOB IO UTOTaM peaTn3aliuu
[Iporpammbi).

cDOpMBI aTTeCTalluM: - CaMOCTOATCIIbHAaA pa60Ta;

- TECTUPOBAHUE;
- TBOPYECKHUE OTYETHI;



- y4acTHe B TBOPYECKHX KOHKYpPCAX U NPEAMETHOMN OJMMIIUALAE 110
XUMUH,;
- IIpe3eHTals U 3allIUTa POEKTa.

Texymmii KOHTPoIIb: POpMaMHU KOHTPOJISI yCBOEHUSI y4EOHOr0 MaTeprana
IIPOTPaMMBI SIBJISIFOTCS OTYETHI 11O MPAKTUYECKUM paboTaM, TBOPUECKHUE PadOTHI,
BBICTYIUIEHUsST Ha CEMMHapax, CO3JaHME IPE3CHTaluu II0 TeMe€ U T. .
OOyyaroiuecs BBITOIHSIOT 3aJaHUs B UHIWBHU1yaIbHOM TEMIIE, COTPYAHUYAS C
[eJaroroM. BhINOIHEHHME MPOEKTOB CO34A€T CHUTYalUI0, I103BOJIAIOLLYIO
peanu3oBaTh TBOPUYECKUECHIIbI, OOECIEYUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHMS,
COOCTBEHHOT'O MHEHHSI, CBOETO CTUJIS IESATENIbHOCTH. BKitoueHue o0yyarommxcs
B PCaJbHYI0 TBOPYECKYIO JEATCIBHOCTb, IIPUBJIICKAIOIIYI0O HOBU3HOW U
HEOOBIYHOCTBIO ~ SIBJISIETCSI CTUMYJIOM Pa3BUTHs IO3HABATEJIbHOTO HHTEpeEca.
OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISABIATH MPOOJIEMBI U pa3periaTh
BO3HHUKAIOLME IpOTUBOpeuMs. Il0 OKOHYAHMM KaXIOW TEeMbI IPOBOIUTCS
UTOI'OBOE 3aHATHE B BUJIE TEMATUYECKOI0 TeCTUpOBaHus. MTtorosas arrecranus
IIpeAyCMaTPUBAET BBIIIOJHEHUE HHIUBULYAIBHOTO IIPOCKTA.

Cucrema OTC/Ie)KUBAHUS M OLICHUBAHUSA Pe3yJibTATOB 00y4YeHUs
HeTerdIaHHOM mMporpaMmme.

[Iporiecc 00yueHust mperycCMaTPUBALCT CIETYIONTNE BUABI KOHTPOJIS:

Bpems npoBeaenus \ Heab npoBeaeHust ] DopMbI KOHTPOJISA

Bxoanoii
KOHTPOJIb

B wawame yueGHnoro | OnpenenieHue ypoBHs | Tect
roaa pa3BUTUA JETEM, 1504
TBOPYECKUX CITOCOOHOCTEN

Texkymmi
KOHTPOJIb

B TEUCHUE Bcero | Onpenenenue CTEIICHU | MpaKTU4eCKas
yueOHOro roja YCBOGHHUSI  OOYyYaroIIUMHUCA paboT
y4e0HOTO Marepuaia. | a;co0ece/I0BaHMuE;
Onpenenenre  TOTOBHOCTH | BUKTOPWHA, 3a4yeT
JIeTEN K BOCIIPUATHIO HOBOTO o
MaTepuana. [ToBbIIeHHE | 3aMa9aM
OTBETCTBEHHOCTHU u
3aMHTEPECOBAHHOCTU JIETEH
B 00y4YeHHUH. [Ton6op
HauOosee 3 PEKTUBHBIX
METOJIOB U CPEJCTB
00yueHus.

HUTorosbIii




KOHTPOJIb

B xoHiie yueOHoro roja | OnpenencHue W3MEHEHUs | 3ammra

I10 OKOHYAaHHUH | YPOBHA PA3BUTHUA ,ueTeﬁ, ux IIpoc
06y‘IeHI/IH I10 | TBOPYCCKUX CITOCOOHOCTEH. | KTHO-
ImporpamMme OHpGILGJIeHI/Ie PE3YJIbTATOB HCCHCHOB&TQHBCKOﬁ

oOyuenusi. OpueHTUpOBaHKE | PaOOTHI
yyaluxcsi Ha JalibHeiiee
(B TOM YHUCIIE
CaMOCTOSITEIILHOE)
oOy4eHue. [Tonyuyenue
CBEJICHUN s
COBEPILIEHCTBOBAHMS
00111600pa30BaTEIbHOM
MporpaMMbl M METOJIOB
00yueHus.

METOANYECKHUE MATEPHUAJIbBI

Oc00EHHOCTBIO OpraHu3allid 00pa30BaTEIbHOIO  MPOIECCa SBIACTCS
ouHoeoOydyeHne. OCHOBHbIMU (popMaMu pabOThI Ha 3aHATUU SBJISIOTCS
KOJUIEKTUBHBIE OOCYKJICHUS, TUCKYCCUHU, YKCKYPCUH, TTPAKTUYECKUE PaOOTHI,
uccleI0BaHne, HaOIoeHue, paboTa ¢ HAYYHOU JIUTepaTypoil.

OcHOBHBIC MCTOAbI OpraHu3alu y‘-I€6HO'BOCHI/ITaTeJ'ILHOFO Imponecca:

CroBecHBIN METOJT - pacckas, 0ecenia, 00CyKIeHHE;

MeTo1 HarISITHOCTH - HAIISITHBIC TIOCOOMS, (POTO- M BUICOMATCPHAIIBI.
[TpakTrdeckuii MeTo 1 — HaOJIFOACHUE, TPAKTUIECKHE PAOOTHI, IKCKYPCHHH.
OOBSACHUTEIIBHO-WILTIOCTPATUBHBIN - COOOIIIEHHE TOTOBOM MH(pOPMAITUH.
YaCTUYHO-TIOMCKOBBIM METO/ - BBIIIOJHEHUE IPAKTUYCCKUX PaOOT.

B mpomecce oOydeHHs MpeaycMaTpUBAIOTCS  TEOPETUYECKUE W
MPAKTUYECKUE 3aHATHA. TeopeTnueckas 4acTh OOBIYHO 3aHMMAaeT He Oosee 45
MUHYT OT 3aHSITHS U 9aCTO HJET MapaijIeIbHO C BHITIOJHEHUEM MPAKTUYECKOTO
3aJIaHuUsl.

Cmpylcmypa 3AHAMUN COCIOUM U3 HECKOJIbKUX IMAN06:

. Oprann3anus Hayasna 3aHsATUA (aKTyalu3anus 3HaHUMN )

. IlocTanoBKa 11e111 ¥ 33/1a4 3aHATUSA (MOTUBAIIUS)

. Teopetnueckast yacTb (03HAKOMJICHUE C HOBBIM MaTEPHATIOM)
. IIpakTrueckas 4acTh (IEPBUYHOE 3aKPEIJIEHUE HABBIKOB)

. IIpoBepka nepBUYHOIO YCBOCHUS 3HAHUMN

. Pednekcus

. Pexomenaamuu i1st caMoCTOATENbHOM padOTHI.

~NOoO ok WN -



Ha 3ansaTusx MPUMCHAIOTCA TUIAKTUICCKUC MaTCpHUaAJIbl:

® UAAKTUYECKUE MOCOOMUsS (KapTOUKH, pa3JaTOYHbBIN MaTepHal,
BOIPOCKIIJISI YCTHOTO U MUCBbMEHHOTO ONPOCa, MPaKTUUECKUE
3a7aHus);

® BHCO3AINCH, BUICO YPOKH;

® [IpE3CHTAIIUH.

JlutepaTypa 115l me1aroron

=

Amuk6epora JL.IO., H.C. Pykk. ITonme3nas xumus. — M.: JIpoda, 2005.

2. ApramonoBa W.I'., Caraiimaunas B.B. Ilpaktudeckue pabGoTer ¢
WCCIIEIOBAaHNEM JIEKAPCTBEHHBIX MPEMapaToB M CPEIACTB OBITOBOW XWMUHU.
Xumus B mkoine, 2002, Ne 9, ¢. 73-76.

3. Apremenko A.W. YauBuTensHbI MUp opraHudeckoi xumuu. - M.: [Ipoda,
2005

4. JlBopkun, JI.LU. CTpouTenbHble MUHEPAIBHBIE BSDKYLIUME MaTepuaibl. - M.:

Nudpa-Unxenepus, 2011. - 544 c.

JHenucosa B.H. Jlom 6e3 xumuu. - M.: Punon Knaccuk, 2014 r.- 256 c.

Eropor A.C., UBanuenko H.M., [llankas K.I1. Xumus BHyTpu Hac. -PocToB-

Hallony: ®enukc, 2004

7. JlenoBckas E.M. Meraiisl B opranusme uenoBeka. Xumus B mkoire, 2005,
8. Ne 3, c.44-47.
9. Makapoa H.A. Bameomorus wu opranudeckas xumua. - M.
"OBepectXumusa'"1997
10.MakapoB K. A. Xumus u meaununa. M.: [Ipocsemenue, 1981
11.Mup xumuu. CII0, M.: M-Dxkcnpecc, 1995
12.HoBommnckueit N.W., HoBommuuckas H.C. Xumus 10. - M.: PycckoeciioBo,
2008r.
13.HoBommnckueit N.U., Hopommnckas H.C., Xumus 11. - M.: Pycckoecnogo,
2008r.
14.060potens ¢ ykaskoi. beiroBas xumus: Jlena Mupo, Anekceir OnuH. -
CanktlletepOypr, Amdopa, 2010 r.- 254 c.
15.Oprannueckas xumus u 4denoBek. A.M. Apremenko. — M.: IIpocsenienue,
2000
16.TTomoB, B. A. MHoronukast xumusi kH. Juist ydamuxcs / B. A. Tomnos, A. C.
Cemenos, I'. JI. Xapnammnosuu - M.: [Ipocsemienue, -1992. -159 ¢
17.CxynuoBa JI.I'. Dkosorus >kuiuina u 310poBbs yenoeka. Xumus (U] «IlepBoe
ceHTsa0ps»), 2009, Nel12, 15, 19 17. Ckypuxun .M., Heuaer A.I1.Bc€ o nutie c
TOYKHU 3peHus Xumuka. — M.: Beicur. mk. 1991. -288 c: 17..Moaynu 35eKTpOHHBIX
00pa3oBaTeNbHBIX PECYPCOB « XUMUS»

o vl

(http://fcior.edu.ru).
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JIutepatypa s yyammxcsi

o1

AmukOeposa JILIO. [lone3nas xumus: 3agauu u ucropuu. — M.: Jlpoda, 2008.
ApramonoBa W.I'., Caraiinaunas B.B. mnpaktudeckue paboTel ¢
HCCJIEIOBAaHUEM JICKAPCTBEHHBIX MPENapaToB M CPEJICTB OBITOBOM XUMUU.//
Xumus B mikogie.- 2002.- Ne 9. ¢. 73-80

Hesatkun B.B., JIsixoa FO.M. Xumus 1t m0003HaTEIbHBIX. — S pOCiIaBib:
Axkanemus K: akanemus xonnaunr, 2000. 3. Kykymkun FO.H. Xumust Bokpyr
Hac. —M.: Breicmras mkoira, 1992.

3anonbekux [.}O. DnextuBHbI Kype "Xumus B 6bITy".// XuMus B HIKOJIE. -

2005.-

Ne 5.- ¢. 25-26

[Inuyruna I'.B. IloBropsiem Xxumuro Ha npumMepax U3 MOBCEIHEBHOMN KU3HU:
COopHUK 3aJlaHui JIJIs1 CTapIIEKIIACCHUKOB M AOUTYPUEHTOB C PEIICHUSIMU U
otBetamu. M.: APKTH, 2000.

Ouiuknoneausa s aere. Xumusa. M.: Aanra +, 2003. 7.91€KTpOHHOE
uznanue. BuptyanpHas xumudeckas jgabopatopusi. 8.MynbTUMEIUITHBIN
yueOHUK «Xumus. 8—9.
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