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IHosicuuTeaLHAA 3aNIUCKA

PaGouas mporpamma Kypca sl IIECTOro KJiacca COCTaBIIeHA C UCIOJIb30BaHUEM HOPMATHUBHO-
MIPaBOBOM Oa3bl:

e 3akoH P® «O06 obpazoBanum» otT 29.12.12 No273-D3 ct. 32 «KommereHInu u
OTBETCTBEHHOCTh 00pa30BaTEILHOTO yUpekaeHUs» (11.67).

e T'omoBoro kaneHgapHoro yaeoHoro rpaduka Ha 2024 — 2025 yueOHbIi roi.

e YueOHblil mnan BHeypouHoH aesrensHoctd MBOY ACOL Nel na 2024-2025 y4. rox

e [lonoxenue o paboueit mporpamme

o ®epepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 (pen.ot 31.07.2020) «O6 obpa3oBaHuM B
Poccuiickoit @eaeparumy» (¢ u3M.u 1om., Beryi.B cuy ¢ 01.09.2020).— URL:

e [lacnmopt HanmoHamsHOTO TIpOoekTa «O0pa3zoBanuey (yTB.mpe3uanymom CoBera npu
IIpesunente PO 1o crparernyeckoMy pa3sBUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI
o1 24.12.2018 Ne 16).— URL:

e T'ocymapcrBennas nporpamma Poccuiickoit @enepanun «Pa3sutue odpazoBanus» (yT-
BepxkaeHa noctanoBienrueM [IpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen.ot
22.02.2021) «O06 yTBepKAeHUH rocyaapcTBEHHOM porpammbl Poccuiickoit deneparun
«PazBurtue obpazoBanusi».— URL:

e IIpodeccuonanpusbiii crangapt «llenaror (megarorndeckas AesiTeIbHOCTD B JOLIKOJIBHOM,
HaYaJIbHOM 00IIIeM, OCHOBHOM 00111eM, cpeTHEeM 00111eM 00pa30BaHuH ), (BOCITUTATENb,
yauTenb)» (pea.ot 16.06.2019 r.) (ITpuka3 MuHHCTEpCTBa TpyAa U COITUATBLHOMN 3aTUTHI
P® ot 18 okTsa6ps 2013r.Ne 544H, ¢ u3BMEHEHUSIMU, BHECEHHBIMU TTPHUKA30M
MunucrtepcTBa Tpyaa u conzamuthl PO ot 25 nexadps 2014 r.Ne 11151 u ot 5 aBrycra
2016 r.Ne 4221).— URL: // http://mpodcrannaprnenarora.pd (mara oopamieHus:
10.03.2021)

e Meroauueckue  pPeKOMEHJAIMM IO  CO3JaHHI0 W (YHKIMOHHUPOBAHHIO B
00111€00pa30BaTENbHBIX OPraHU3ALUAX, PACTIOIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojax, IIEHTpOB  0Opa3oBaHUS  €CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOU
HarnpaBieHHocTell («Touka poctay) (YTBepKAeHBI pacmnopspkeHHneM MuUuHHUCTEepCTBa
npocenieHus Poccuiickoit @eaepanun ot 1 HosOpst 2021 1. Ne TB-1913/02

[IporpamMMa mnpegHa3zHaueHa Al Y4alluXcsl 5 KIJIACCOB, MMEET E€CTECTBEHHO — HAyYHYIO

HAaMpaBJIEHHOCTh U paccunTaHa Ha 34 yaca. Comep:kaHue MpOrpaMMbl 3HAKOMHUT YYaIIUXCS CO

CBOMCTBAMM M TPUMEHEHUEM BEIIECTB M MaTEpUAJIOB, BCTPEYAIOIIMXCS B HAIIUX JOMaXx,

MI03TOMY YPOBEHb OCBOEHHS MPOTPAMMBI MOKHO OINPEAEIUTh KaK OOLICHMHTENIEKTYaIbHBIH.

OcBoenne cojepkaHus OOpa30BaHMs JOMOJHUTENBHOM 00pa30BaTENbHONW MPOrpaMMbl

OCYILIECTBIISIETCS] HA 3BPUCTUYECKOM YpPOBHE.

Copep:xaHue MporpaMMbl aKTyaJlbHO T€M, YTO PEOEHOK C POKICHUS OKPYKEH pazIUYHBIMU

BELIECTBAMH U JJOJKEH YMETh 00palaThCsi C HUMUA. 3HAKOMCTBO YYalllUXCsl C BELIECTBAMU, U3

KOTOPBIX COCTOUT OKPYXKAloIIMi MHp, TO3BOJSET PACKPBITh B3aMMOCBS3b YEIOBEKA U

BEIIIECTB B Cpe/Ie €ro OOUTaHMUS.

Pebsita 3TOr0 BO3pacTa OYeHb JI0003HATEIBHBI U IPUBUTHE UHTEpEca K MPEAMETY B JaHHBIH

NIEPHUOJ] IPEACTABIAETCS OUEHD PUBJIEKATEIbHBIM.

[Iporpamma cocTtaBiieHa ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH M BO3MOXKHOCTEH JETei; HO B

TO e BpeMs COJCPXKHUT OOJNbIIONW pa3BUBaOLIMi mnoTeHnuan. Ha 3ansatusx peOsrta



3HAKOMSTCS ¢ 1a00paTOPHBIM 000PYAOBAaHHEM, TPUOOPETAIOT HABBIKH PAOOTHI C XUMHUYECKOM
MOCYIOM M ydarcsi MPOBOAUTH MPOCTEHIINE XMMHUYECKHE ONBITHI C COOJIOACHHUEM MpPaBUII
TEeXHUKH Oe30macHOCTH. B KauecTBe XUMHUECKHMX PEaKTHBOB HCIOJB3YIOTCS BEIIECTBa,
3HaKOMBbIE JETsM: TIOBapeHHas CoOJb, MUThEBAas COJA, YKCYC, JIMMOHHAas KHCJIOTA,
aKTHBHPOBAHHBIN YTOJb | T.JI.

Ilenvs npocpammer  «FOuvli  Xumuk»: pasBUTHE HAOIIONATEIBHOCTH, TBOPYECKOTO
NOTEHIMAA ¥ MHUBHIYAIbHBIX CIIOCOOHOCTEH 00YJaIOINXCS.

O0mas xapakTepucTuKa y4e0HOro npeamera, Kypcea:

DopMbI padoThI
1. wHIUMBHIyanbHAas (BBHIIOIHEHHE HHIMBHIYATBHBIX 33/1aHHMH, JAOOPATOPHBIX OIBITOB).
2. mapHas (BbIOTHEHHE O0JIee CIOXKHBIX MPAKTHUECKUX PadoT).
3. kosiexktuBHas (oOcykaeHHe TpoOjeM, BO3HHKAIOMIMX B XOJ€ 3aHATHHA, MPOCMOTP
JIEMOHCTpAalUN XUMHUYECKHUX OIBITOB).
3aHATUS POBOAATCS OJUH pa3 B HEEIIO B pa3IHUHBIX Gopmax: Oeceqpl, 00CyKIeHUs,
UTPBI,ACCIICIOBAHNUI, 3aIIUTHI POEKTOB, KOHKYPCOB, BUKTOPHH, MPAKTUYECKUX 3aHITHH,
71a00paTOPHBIX OMBITOB H T.JI.
Cpok peanu3zanuu nmporpammel 1 rof1, B 6 kiacce, 0011ee KOJIM4ecTBO 9acoB 34 Jaca.

Dopmbl KOHMPOIA YCEOEHUA MAmepuana: OTUCThl MO MPAKTHUECKUM paboTaM, TBOPUECKHUE
paboThl, BEICTYIVICHHUS HA CEMUHapax, Ipe3eHTaluu 1o Teme B nporpamMmme MS PowerPoint u T. 1.
[ToaroToBka crnaiii-npe3eHTalyy NpeaycMaTpuBaeT NPHOOpeTeHHe YMEHUN 1 HaBBIKOB pabOThI €
JAHHOM IMPOrpaMMON. Y4Yaluuecs BBINOJIHAIOT 3aJaHus HMHIMBUAYAJIbHO, IO PYKOBOICTBOM
yuutensa. Pabora HaJx mpoeKkTaMu co3JaeT CUTYalHio, MO3BOJISIOILYIO pealn30BaTh TBOPYECKHE
CHJIBI, 00€CIIeYUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHMs, COOCTBEHHOTO MHEHHs, CBOErO CTHJIA Jie-
ATEIBHOCTH. YYalluecs BKIOYECHBI B PEAIBHYI0 TBOPYECKYIO IEATENBHOCTBH, IPHUBIICKAIOILYIO
HOBHM3HOM M HEOOBIYHOCTBIO 3TO CTAHOBUTCA CHJIBHEHIIMM CTHMYJIOM I103HaBaTEIbHOI'O
uHTepeca. OTHOBPEMEHHO 3aHATHUS CIIOCOOCTBYIOT PA3BUTHUIO Y YUAIIMXCS BBISBISATH POOIEMBI 1
paspenaTh BOZHUKAIOIINE IPOTUBOPEYHSL.



JInuHOCTHBIE, MeTaNPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS Kypca.

JIM4HOCTHBIMU pe3yJIbTaTaMHU SBIISIOTCA CIEIYIOIINE YMEHHUS:

Oco3HaBaTh €IUHCTBO U IETOCTHOCTh OKPYXKAIOIIETO MUPa, BOZMOXKHOCTH €r0 MO03HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE TIOCTHXKEHUIN HAYKU.

[TocrenenHo BBICTpanuBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHHUE:
- BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE )KU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT
JIMYHBIN KU3HEHHBIN OIIBIT;
- YYUTbCS TIPU3HABATh MPOTHBOPEYMBOCTh M HE3aBEPUIEHHOCTh CBOMX B3IJISZAOB Ha MHUD,
BO3MOYXHOCTh UX U3MEHEHHUSI.
Y4uTbCS UCIIOJIB30BATh CBOM B3IJISIIBI HA MUP ISl OOBSICHEHUS PA3IMYHbIX CUTYallUd, pelIeHUs
BO3ZHUKAIOIINX TPOOJIEM U U3BJICUCHUS KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI, HAXOUTh U U3Y4aTh B yUeOHHKAX IO Pa3HbIM IpeaMeTaM MaTepual
(13 MakcUMyMa), UMEIOIINI OTHOIIICHHE K CBOUM HHTepecaM. Mcnoab30BaTh CBOM HHTEPECHI IS
BBIOOpA WHIUBUIYAIbHOW 00pa30BaTEIbHOM TPACKTOPHH, IIOTEHIIUAILHOM Oyayiel mpodeccuu u
COOTBETCTBYIOLIETO MPO(UIBHOTO 00pa30BaHUS.
[IproGperaTh ONBIT Y4acTUS B J€N1aX, IPUHOCAIIUX M0JIb3Y JIOISIM.
OneHuBaTh )KU3HCHHBIE CHTYAIlMM C TOYKH 3pEHHS 0e30macHoro obpasza >KM3HU M COXpPaHEHUS
3I0pOBbs. YUYUTHCS BBIOMpPATh CTUJIb TOBEICHMS, NMPHUBBIYKK, OOecreyuBaroniye 0Oe30macHbIi
o0pa3 )KU3HU U COXPAHEHHE CBOETO 37I0POBbS, a TAK)KE OMU3KUX JTIOACH U OKPYKAIOIIUX.
OueHuBaTh HKOJOTMYECKUM PHUCK B3aMMOOTHOIICHWH dYeloBeKa M Tpupoiabl. PopMupOBaTh
9KOJIOTHYECKOE MBIIUICHNE: YMEHHE OLIEHUBATh CBOIO JCSITEILHOCTD M MOCTYIIKH APYTUX JIFOJIEH C
TOYKH 3PEHUS COXPAHEHUsI OKPYXKAIOUIeH cpebl.

MeranpeqMeTHBIMU pe3yabTaTaMu SIBIsSIETCS (POPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX
nevicteuii (YY ).
PeryasituBubie YY/I:

e (CamocTosTeNbHO OOHApYyX)uBaTb ©  (OPMYIUPOBATH MPOOIEMYy B KJIACCHOM |
WHIMBUIYIHPHOW YYCOHOU NeATEIHLHOCTH.

e BrigBurate Bepcuu pemieHus mpoOieMbl, 0CO3HABATh KOHEUHBIN pe3yibTar, BEIOUPATh U3
MPEITIOKEHHBIX CPEICTB M UCKATh CAMOCTOSITEIBHO CPEICTBA TOCTHXKEHUS TIEIIH.

e CocraBisaTh (MHAMBUIYATBHO WIH B TPYIINE) IJIaH PEIICHHS TPOOJIEMBI.

e PaGoras mo TmpemIOKEHHOMY W (WJIM) CaMOCTOSITEIIPHO COCTaBJICHHOMY IUIaHY,
HCIIOJIb30BaTh Hapsily C OCHOBHBIMHM CpEICTBAMH M JIONOJHUTENbHbBIC: CIpPaBOYHAS
TUTEpaTypa, KOMIIBIOTEP.

e [InaHupoBaTh CBOIO MHIMBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

e Pabortatb 1O CaMOCTOSITENFHO COCTAaBICHHOMY IUJIaHYy, CBEpSASCh C HUM M IENbIO
JeSITeIbHOCTH, UCIIPABIISS OIIUOKU, UCTIONB3YsI CAMOCTOATEIHHO MOI00paHHBIE CPEICTBA.

e (CaMOCTOSITENbHO OCO3HaBaTh MPUYMHBI CBOETO YyCIexa WM Heycrnexa M HaxOIuTb
CHOCOOBI BBIX0/1a U3 CUTYallUU HEeycIexa.

e VYMeThb OIICHHMBATh CTENEHb YCHEIIHOCTH CBOCH WHIMBHIyalIbHON 00pa3oBaTeNbHON
JeSITEIbHOCTH.

e JlaBaThb OIIEHKY CBOMM JIMYHOCTHBIM KadyecTBaM M 4YepTaM XapakTepa («KakoB s»),
OTIpE/ICIIATh HAMpPaBICHUS CBOETO Pa3BUTHUS (KKAKUM sl XOUy CTaTh», «4TO MHE IJI 3TOrO
HAJIO CAeIaThy).

ITo3naBartenbubie YY /I:

e AHanu3upoBaTh, CPABHUBATH, KJIACCU(DHUITUIPOBATH U 0000IIATh U3YICHHBIC TOHSATHUS.

e CTpouTh JOTUYHOE pacCyXkJAeHHE, BKIIOYAIOIIEee YCTAHOBICHUE TPUYNHHO-CIIECTBEHHBIX
CBA3EH.

e [IpencraBusaTh nH(GOPMAIHIO B BUJIE KOHCIIEKTOB, TA0JIUI], CXeM, TPa(HKOB.

e IIpeoOpa3oBbeiBaTh MH(POPMAIIUIO U3 OAHOTO BUIA B APYrod M BBIOMpATh yIOOHYIO IS
ce0st hopmy (hUKcAIUU U IPEACTABICHHUS HHPOPMAIIIH.

e Ucmonb30BaTh pa3aMyHbIC BUIBI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, O3HAKOMHUTEIHHOE,
MMOMCKOBOE), PUEMBI CITYIIaHUSI.



CamoMy co3maBaTh MCTOYHMKH MH(OPMAIMU PAa3HOTO THIIA W JUIS Pa3HBIX ayTUTOPHI,
coOmro1aTh npaBuiia HHOOPMAITMOHHOM 0€30MTaCHOCTH.

YMeThb HUCITIOJb30BATh KOMIIBIOTCPHBIC W  KOMMYHUKAIIMOHHBIC TCXHOJIOTMHU  KaK
MHCTPYMEHT Ui JOCTHXKEHHUS CBOUX Iesiell. YMeTb BBIOMpaTh ajeKBaTHbIE 3ajaue
IPOTrpaMMHO-aINapaTHBIE CPEJICTBA M CEPBHUCHIL.

Kommynukaruubie YV /I:

OTtcrauBasi CBOIO TOYKY 3pEHHS, MPUBOAUTH apryMEHTHI, MOATBEpXkIas ux ¢akramu. B
JTUCKYCCUU YMETh BBIIBUHYTh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOIO MBICIb. Y YUThCS
KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, YMETh MpPH3HABaTh OLIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

Paznuuare B MUChMEHHON W YCTHOMW peun MHEHHE (TOYKY 3PEHHS), JT0Ka3aTeIbhCTBa
(aprymeHTsl, (haKThI), THTIOTE3bI, aKCHOMBI, TEOPHH.

YMeTh B3TJISIHYTh Ha CUTYAllMI0 C WHOW TO3WIIMM M JOTOBAPUBATHCS C JIIOJBMU HHBIX
MO3ULUNA.

[IpenMeTHBIMU pe3yJIbTaTaMU U3y4EHUS SIBJISIOTCS CIEAYIOINE YMEHHUS:

- pa3nu4aTh HKCIEPUMEHTAIBHBIA U TEOPETHUECKUH CTIOCO0 MO3HAHUS IPUPOIB;

- OLICHUBATh, YTO MOJIE3HO JJIS 3J0POBbS, 4 YTO BPENIHO;

- HaOmIOJaTh JEMOHCTPHPYEMBIE M CAMOCTOSITENIBHO MPOBOJUMBIC OIBITHI, MPOTEKAIOIIUE B
MIPUPO/IE U OBITY;

- JIeNIaTh BHIBOJBI M YMO3AKIIIOUEHHSI U3 HAOIIOACHUH;

- HCCJIEI0BaTh CBOWCTBA N3Y4aE€MBbIX BEILECTB;

- IPOBOJUTH MPOCTENUINE ONEPALIUHU C BEIIECTBOM;

- OIIPEIENATh TUI CPEIBl y PA3JIUYHBIX BEILECTB;

- paboTath ¢ 1a00paTOpHBIM 000PYIOBAHUEM;

- aHalIM3MpOBAaTh W OLIEHUBATb MOCIEACTBUSA U1 OKpYXKarouled cpelapl OBITOBOM U
MIPOU3BO/ICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3aHHOU € MepepaboTKO BEIIECTB;

- 3HaTh HaXOKJAECHUE BOJbI B IPUPOJIE, CBOICTBA BOJIBI, CIOCOOBI OUMCTKH BOBI;

- 3HaTh 3HAUE€HUE MUHEPAJIbHBIX BEILECTB, BATAMUHOB, COJEPKAIIMXCS B ITUIIIE;

- yMeTb OOHApYKUBATh YIJIE€BObI, JKUPbI, OPraHUYECKUE KUCIOTHI B IPOJYKTAX MUTAHMUS;

- YMETh UCIIOJIb30BaTh Mpenaparbl ObITOBON XUMHUH, COONIIOIAs TIPAaBUIIa TEXHUKU 0€301TaCHOCTH.



Conep:xxaHue nporpamMMmsl

BBenenue (3u). XuMus - HayKa 0 BelecTBax.

Ee BenmnuectBo — XUMUSA: KTO OHAa U IZle€ C HEH MOXHO BCTPETUTHCS? XHMHS — TBOPEHHUE
MPUPOABI M PYK YeJIOBEKA. XMMHUK — IPEAaHHbIN U MOCIYIIHBIN yUeHUK XUMUU. BemiecTtBa BOKpyr
Hac. MynbtdunseM «Kponuk XUMUK»

Kparkue cBeneHuss W3 HCTOPUM PA3BUTHUS XMMHYECKOW HAYKH OT OTHAEIBHBIX 3HAHUU [0
LeJICHANTPaBICHHOTO U3Y4YEeHHS BEUIECTB U MPOLIECCOB.

AJIXMMHYECKHUI TTepUo]l B UCTOpUM XUMHH. JKuU3Hb U Hay4dHas nestenbHocTh .M. MenaeneeBa u
M.B. JlomoHocoBa. Xumuueckasi peBoitonusi. OCHOBHbIE HANpaBJEHUSI Pa3BUTHSI COBPEMEHHOM
XUMHUHU.

Tema Ne2 (4). «be3onacHasi XuMush»

O3HakoMIICHHE € JIA0OPATOPHBIM 000PYyI0OBaHUEM, XUMHUYECKOM mocynoit. [Ipuémer oOpamenust ¢
nabopaTopHbiM obopyznoBanueM. IIpaBuna moBenenust B naboparopuu. [IpaBuna oOparieHus c
KHCIIOTaMH, Ieiaoyamu. Oka3zaHue MEepBOM METUIIMHCKOM MOMOIIM MpPU XMUMHUYECKUX O0XKOrax U
OTpaBIICHUSIX.

IIpakTnyeckas padora 1. Xumnueckas nocyna. CrnupToBKa, IITAaTUB; CTPOEHHUE, IPaBHIIA
MT0JIb30BaHUSA

IIpakTnueckas paGora 2. Ilpocrelimme omepanuu ¢ BEIIECTBOM. BrinonHeHue omnepanuil
HaJIMBaHWs, HACBIIaHWS, B3BELIMBAHUS, OYHMCTKH BOJbL: (UILTPOBaHHE, BbIMapUBaHUE,
OTCTauBaHUE.

IIpakTuyeckasi padora 3. IlpaBmma Oe3omacHOCTH Mpu paboTe € KUCIOTaMH, MIEIOYaMHu
SJIOBUTBIMHU BelllecTBaMU. Mepbl IEpBOI MOMOIIY ITPU XMMUYECKUX 05KOTaX U OTPaBIEHUSAX.

Tema 3. Xumus Ha kyxue (7). [loBapennas comnb u ee cBoiicta. Caxap u ero cBoiictBa. Uto Takoe
cona? 13 vero cnenan men?

IIpakTnyeckas padora Ne4: OuncTka conu.

IIpakTuyeckasi padora NeS. Kondernas ¢padbpuka.
IIpakTyeckas padora Ne6. IIpeBparieHue Boabl B KOKa-KOIYy.
IIpakTuyeckasi padora Ne7. dabpuka TMMOHAA.

Tema Ne 4 Xumusa mianerbl 3emus (8)

Cocras Bo3nyxa. Kucnopon, ero csoiictsa u npuMeHenue. [lonydaem kuciopos.

Kucnopon — ucrounuk xu3Hu Ha 3emiie. Kucnopoa-ueBuaumka. Kak o0OHapyXuTh Kucaopon?
VYrIuekucslid ra3 B BO31yX€, BOJE, MPOAYKTaX NUTAHUA. YTJIEKHUCIBIM ra3 U ero 3HadcHue st
YKUBOU NIPUPOBI U YEIIOBEKA.

CBoiicTBa BoJbl. ArperaTHoe COCTOSIHHE BOJIbI TPU OOBIYHBIX yCIOBUsAX. Boxa B mpupoze.
Kpyrosopot Boabl. Pa3HOBUIHOCTH BOJBI: MIPECHAs, COJIEHAsl, MUHEpalbHAasl, MUThEBAsA, MOPCKasi,
peuHasl.

Uucteie BemectBa MW cmecu. CrmocoObl pasjaeneHuss cmeceil. PacTBopbl HaCBIIEHHBIE W
HEHACBILICHHBIE.

Kpucramisi.

PactBopel. PactBopenHoe BemectBo. PactBopurens. akTophl, BIMAIOIME HA PACTBOPEHUE
BeniecTB. CiocoObl MPUTOTOBIEHUS PACTBOPOB.

IIpakTuyeckasi padora Ne8. [TlonydyeHue, cobupaHue u pacro3HaBaHHUE KHCIOPO/Ia.
IIpakTnuyeckas padora Ne9. [lonyuenue, coOupanue 1 pacro3HaBaHUE YIIIEKHUCIIOTO ras3a.
IpakTuyeckass padora Ne 10.ITpuroroBneHue HachIIEHHOTO pacTBOpa COJIM. BeipamuBanue
KpHUCTAJIJIOB,

IIpakTuyeckasi padora Ne 11. CriocoObl pa3iesieHust CMECEH.

Tema 5. ButamMuHbl 1 MUHEPAIIbHBIE BELIECTBA.

Butamunsl, ucropust oTkpseITUs. MuHepanbHble BenlecTBa.OCHOBHBIE KOMIIOHEHTBI UM KUPBL,
OeJKu, YIrieBOo/bl, BUTAMUHBI, COJTUM. XUMHUYECKHE AIIEMEHTBI, KOTOpbIe 00pa3yioT numy. benkwu,



3Ha4YeHUE U MPUMEHEHUe. belaku pacTUTeNbHOro U )KMBOTHOTO MPOUCXOXKAeHU. Pacnio3HaBaHue
OEJIKOB.

CocraB npoaykToB nutanus. [Iumiessie 100aBKH.

Kakue nponykTel nmuTaHus coaepkar XUpbI? 3HAu€HHWE M NPUMEHEHHE XUPOB (HE TOJBKO B
nuie). [lonp3a )KUPOB B MUTaHUU YEIIOBEKA.

VYrneBoasl = yriepol + Boja — He Bce Tak mpocto. Caxap — elle He 3HA4UT «ciaaakuii». Bkyc
xJ1eba, BEpMHUILIENIH, KapTOILIKH, JIeZIeHI0B. Kak pacrio3HaTs caxap U kpaxmain?

HccnenoBanust CyXapHKOB, YHIICOB, Ta3MPOBAaHHOW BOJAbI Ha HaJM4Yhe MHIIEBBIX J100aBOK
(ucciemoBaHre ITUKETOK).

IIpakTuyeckass padora Nel2: M3yyeHue conepkaHHsi BUTAMHUHOB B MPOJAYKTAX MUTAHUS
(U3yueHue ynakoBOK).

IIpakTuyeckasi padora Nel3. OOHapyKeHHUE KaTbIIUS B SIMIHONU CKOPITYIIC.

IIpakTnyeckas padora Nel4. VaneHne MUHEpPaIbHBIX BELIECTB U3 KOCTOUKU. [Ipurorosnenue
3yOHOM MacThl B JOMAIIHUX YCIOBHSIX.

IIpakTuuyeckas padora Nel5.06HapyxeHHe Kpaxmaina B xjebe, kpynax. OOHapyKeHHe Xupa B
YUIICaX, OpeXax, CEeMEHaX MOJCOTHEYHHKA.

IIpakTnueckas pabdora Nel6. lccnenoBaHus CyxapuKOB, YHMIICOB, Ta3MpPOBAaHHON BOABI Ha
HaJU4Ke MUIIEBBIX J00AaBOK (MCCIEI0BAHUE ITHKETOK).

IIpakTnyeckas padora Nel7.Y naneHue MUHEpPaNIbHBIX BEILIECTB U3 KOCTOUKU

IIpakTuyeckasi padora Nel8. OOHapyKeHHUE KaJbIIUA B SIMIHON CKOPITYIIC

Tema Ne6 O6001eHue 3HaHMI (2)

IToaroroBka u nposeneHust pecTuBas «XUMHUYECKUE YMHHIIBI

MarepuajabHO-TEXHHUYECKOE ofecneueHne 00pa3oBaTeIbHOT0 Mpolecca

* y4eOHO-TIPOrpaMMHEbIe (Y4eOHBINM U TEMATHUECKUN TUTAHBI, YI€OHBIC TPOTPAMMEI);
* y4eOHO-CITPaBOYHBIC (CIIOBApH, yUeOHO-TEPMUHOJIOTUYECKHUE CIIOBAPH, YICOHBIS
CIIPaBOYHHKH);

1) UHTEpaKTUBHBIN KOMIIICKT.

2) KomnsloTep.

3) Beixon B nmokanbHyO ceTh U IHTEpHET.

4) KoMIUIEKTbl HHTEPAKTUBHBIX YYEOHBIX TOCOOUH.



Y4eOHO-TEMATHYCCKHN ILJIAH

Ner.m. | HaumenoBanue paszznenoB u tem | KonuuecTBo yacoB Bunnl
JESITEIIbHOCTH
BCET0 \ ayJuT. BHEAYIUT.
Beenenne 3 yaca.
1 XHUMUA — HayKa O BEIIECTBAX. 1 1 TeopeTnueckue
[IpocMoTp MynbThuIHEMa 3aHATUS
«Kponuk Xumuk»
2 BemectBa BOkpyr Hac. 1 1 Teopernueckue
3aHSATHUS
3 Hcropust pazBUTUSA XUMHSL. 1 1 Teopetnueckue
KuzHb 1 Hay4yHAas 1eATeIbHOCTD 3aHATHUS
M.B.JIomoHOCOBa,
J.N.Menneneena.
Tema Ne2. be3onacHasi xumus 4 yaca.
4 [IpaBuna TexHUKH Oe30macHOCTH | | 1 Teopetnueckue
B KaOMHETE XUMUHU. 3aHATUSA
CocraBnenue kaptol Th.
5 [TpakTrueckas padota Nel. 1 1 JlabopaTopHo  —
Xumuueckasi mocysa. IIPAKTUYECKUE
3aHSTHUS
6 [IpakTuueckas padora Ne2. 1 1 JlabopatopHo —
Cnuproska. [lITatuB nmpaBuiia MPaKTUYECKUE
none3oBanus. Th pu 3aHATUA
oOparnieHuu ¢ npudopamu
7 [TpakTuyeckast paGoraNe3 1 1 JlabopatopHo —
[IpaBuiia TeXHUKH O€30MaCHOCTH MPaKTUYECKHE
npu paboTe ¢  KHUCIOTaMmH, 3aHATUS
niesIouamy, SATOBUTHIMU
BelecTsamMu.  Mepbl  niepBoi
MOMOUIM  TNPU  XUMHUYECKHUX
0KOTax U OTPABJICHUSIX.
Tema Ne3. Xumus Ha KyxHe 7 yacoB
8 IloBapeHHas comb U ee cBOMcTBA | | 1 Teopernueckue
3aHSATHUS
9 IIp. pabora Ned4 Ouncrka comu | 1 1 JlabopatopHo —
MPaKTUYECKHE
3aHATUS
10 Caxap ¥ ero CBOMCTBa 1 1
11 IIp. pabora Ne5 1 1 JlabopatopHo —
Kondernas padbpuka MPaKTUYECKHE
3aHATHUS
12 ITp. pabora Ne6 1 1 JlabopatopHo —
[TpeBparienre Boabl B KOKa- MPaKTUYECKHE
KOJTy 3aHATUS
13 Yrto Takoe coma? 1 1 Teopetnueckue
3aHATUS
14 I[Ip. pabora No7 dabpuka 1 1 JlabopaTopHo  —

JIMMOHazaa

MMPAKTUYCCKUC




3aHATHUA

Tema Ned4. Xumus njaaHersl 3eMJd 8 4acoB

15 CocraB armocdeprl. Kucnopon | 1 1 TeopeTnueckue
KaK Ba)KHEUILIHUI KOMIIOHEHT 3aHATUSA
aTMocdepsl
16 ITpakTuyeckas pabora Ne§ 1 1 JlaGopatopHo
[Tonydenue kucaopoa u3 MPAKTUYECKHE
MepMaHraHaTa Kausl. 3aHSITHS
Cobupanue u pacrio3HaBaHUE
KHCII0pOoJia
17 VYrnekucislii ra3 u ero 3Hauenue | 1 1 Teopetnueckue
JUISL JKUBOM MPUPOIBI 3aHSATHUS
18 [IpakTuyeckas padora Ne9 1 1 JlaGopatopHo
«[louemy myxa ynana B MPaKTUYECKHE
00OMOpOK. 3aHSITHS
[Tonyuenue. Cobupanue u
pacro3HaBaHUE YIJIEKUCIIOTO
rasa.
19 Bopa. CBolicTBa BOABI. 1 1 Teopernueckue
3aHSATHUS
20 PacTBOpHBI HaChILLIEHHBIE U 1 1 JlaboparopHo
HEHACBHIIIICHHbIE MPaKTUYECKHE
[Ip. pabora Nel0 3aHSITHS
[TpuroTtoBieHNE HACHIILIEHHOTO
pacTBoOpa COJu U BbIpALlMBAHUE
KPHUCTAJIJIOB
21 YucTele BELIECTBA U CMECH. 1 1 Teopetnueckue
3aHSATHUS
22 [IpakTuueckas padora Nell 1 1 JlaGopatopHo
CriocoObl pa3ieneHust CMecei. MPaKTUYECKUE
3aHSTHS
Tema NeS. MuHepajibHble, OpraHUYeCKHE BeleCTBa U
BHTAMUHBI 1J141 Yesa0Beka. 10uacoB
23 Butamunsl. Mctopus otkpeiTus. | 1 1 TeopeTnueckue
3aHSTHS
24 ITp. paGota Nel2 1 1 JlaGopaTopHo
N3yuenue conepxanus MpPaKTUYECKHE
BUTAaMUHOB B IPOJIYKTaxX 3aHATHUS
MTUTAHUS
25 benku, )upsbl, yraeBoabl: 1 1 Teopetnueckue
3HAYEHUE JIJIsl OpraHu3Ma 3aHSTHUS
26 [Ip. pa6ora Nel3 OGHapysxenue | 1 1 JlaGopatopHo
Kpaxmaja B xjebe, Kpynax MPAKTUYECKHE
3aHSTHS
27 Ip. pabora Nel4 1 1 JlaGopaTopHo
OO0HapyxeHue )Xupa B YUATICAX, MpPaKTUYECKHE
opexax, CeMeHax 3aHATHUS
110JICOJIHEYHUKA
28 Kakyto omacHocTh 1 1 TeopeTnueckue
NPECTABISIOT U3 celst 3aHATUS
[THIIEBBIE JOOABKU
29 I1p. pabora Nel5 MccnenoBanue | 1 1 JlaGopatopHo




CYXapHKOB, YHUIICOB, MPAKTUYECKHE
ra3upOBaHHON BOJBI HAa HAJTMYWE 3aHATHUSA
IMUIIEBBIX T00AaBOK
30 MuHepanbHble BENIECTBA 1 1
31 IIp. paGota Nel6 1 1 JlaGopaTopHo
OOHapy)XxeHue KaJbLus B NPaKTUYECKHE
SSMYHOUN CKOPIIYIIE 3aHSATHS
32 I[Ip. pabora Nel7 Y nanenue 1 1 JlaGopatopHo
MUHEPAJIBHBIX BEIIECTB U3 MPaKTUYECKHE
KOCTOYKH 3aHATUS
Tema Ne6 O0001menue 3HAHMIA. 249aca.
33 [TonBeneHnne UTOroB paboTHI. 1 1 Teopernueckue
Br16op popmer oTyera. 3aHITHSL.
JlaGopatopHo
MPaKTUYECKHE
3aHATUS
34 ®ectuBans «MaleHbKHE 1 1 Teopernueckue
YMHHIIBDY 3aHSATHUS
Uroro 34 34




Kanennapno-rematnuec

KO€ IIVIAHUPOBAHHUE

Ne | Jara |

Tema 3ansaTHs ‘

Dopmuposanue YV /|

BBenenue 3 ya

ca.

08.09.24 X¥MHS — HayKa O BEILECTBaX. Pecynamuenvie YY/I:
[IpocmoTtp mynbThuIbEMa «KpOTUK XUMUK» PaGorate no mianHy, ucrpapiss OIUUOKHU, UCTIONb3YS
CaMOCTOSITENIbHO OJ00OpaHHBIE CPEICTBA.
YMeTh OlleHUBaTh CTENEHD YCIIEXa UJIM HEyCIleXa CBOeH
15.09.24 BemectBa Bokpyr Hac. 00pa3oBaTEeNbHON JAEATEIBHOCTH.
29.09.24 | Wcropwust pa3Butus xumust. JKu3Hb u HaydHas aestenbHocTs | [losnasamenvuovie YY/I:
M.B.JIomonocoBsa, J|.1.Menneneena. AHanM3upoBaTh, CPABHUBATH, KIIACCUPUIIUPOBATH U 0000IIaTh
W3Y4YCHHbIE TOHATHUS.
CTpouThb JOTHYHOE PacCyKJICHHE, BKIIOYAIOIIEe YCTAaHOBICHHE
MIPUYHUHHO-CJIEICTBEHHBIX CBS3EH.
[IpencraBnsaTs MHGOPMALKIO B BUJE KOHCIEKTA, PUCYHKA, CXEMBI.
Kommynuxamuenwvie YY/I:
OtcrauBas CBOIO TOUKY 3pEHHSI, IPUBOJUTH APTYMEHTHI,
MOATBEpK1as uX (pakTamu.
Tema Ne2. besonacHasi xumus 4 4aca.
06.10.24 [IpaBuna TexHUKH OE30MIACHOCTH B KAOMHETE XUMHH. Pecynamuenvie YY/I:
CocraBnenue kaptol Th. BriaBurate Bepcuu pemieHus mpooieMbl, 0CO3HaBAaTh KOHEUHBIHN
13.10.24 [IpakTuueckas padora Nel. pe3yiabTar. PaboTaTh cTpOro mo MHCTPYKLUUHU
XuMmugeckas nocyja. Hcnonp3oBaTh  Hapsily C  OCHOBHBIMH  CpEACTBaMH U
6 20.10.24 [TpakTudeckas padora No2. JOTIOTHUTEIBHBIC:  CIpaBOYHAs  JHTEepaTypa,  JabopaTropHoe
CnuproBka. lllTatuB npasuiia nojib3oBanus. Th npu 000pyn0BaHKE.
oOpalieHnu ¢ npudopamu JlaBaTh OIICHKY CBOMM JIMYHOCTHBIM KayecTBaM. [loHMMaTh, 4TO OT
7 27.10.24 [TpakTrueckas paboraNe3 HENPABWJIBHOTO JIEUCTBUS 3aBUCUT CBOE 3J0POBbE U 310POBBE
[IpaBuia TeXHUKH OE30MACHOCTH MPU PadOTE C KUCIOTaMH, | OKPYKaIOIHX.
IIeI0YaMH, STOBUTHIMH BeliecTBaMu. Mepsl niepBoit nomontn | Ilosnasamenvuvie YY/I:
[pH XUMUYECKUX 0KOTaX U OTPABICHUSIX. AHanM3UpoBaTh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 0000IIaThH
M3yYCHHBIEC TIOHSTHS.
[IpeoOpazoBbiBaTh MHGOPMAIIMIO HW3 OAHOTO BUIA B JPYyrol u
BbIOMpaTh yA0OHYIO a1 cebst popMmy (uKcanuu M MpeacTaBICHUS
nHpopMaIuu.
Hcnonp30BaTh MOTY4YEeHHBIC HABBIKM B TIOBCEHEBHOM KU3HH.
Kommynuxamuenwvie YY/I:
OTcrauBasi CBOIO TOUKY 3pCHHsI, IPUBOJUTH APTYMEHTHI,




MOATBEpKas uX (pakTamu.
Pasnuyarh B yCTHOW peyd MHEHHE, JOKA3aTeIbCTBA, THIIOTE3HI,
TEOPUHU.

Tema Ne3. Xumus Ha KyxHe 7 yacoB

8 10.11.24 IloBapeHHas COJIb U €€ CBOWCTBA
9 17.11.24 Ip. pabora Ne4 Ouncrka conu Pezynamuenvie YY/I:
10 | 24.11.24 Caxap u ero cBoMcTBa BriaBurate Bepcuu pemieHus npooieMbl, 0CO3HaBaTh KOHEUHBIH
€3yJIbTaT.
1 01.12.24 Ip. pabora NeS Kongerad paGprxa II/)ICH}:)J'II)SOBaTB Hapsay C OCHOBHBIMH cpeacTBamMu u
12 | 08.12.24 IIp. pabora Ne6 Ilperparienie BOAbI B koka-Kony JOTIONTHUTENIbHBIC:  CIpaBOYHas  JIMTEpaTypa,  JlabopaTopHOe
13 15.12.24 Urto Takoe coma? 06OpyIOBAHHE.
14 1 22.12.24 IIp. pabora Ne7 dabpuka 1MMOHAIA JlaBaTh OLEHKY CBOMM JINYHOCTHBIM Ka4€CTBAM.
Ho3znaeamenvnvie YY/[:
AHanM3upoBaTh, CPAaBHUBATH, KIACCUPHUIIMPOBATH U 00001I1aTh
M3Y4YCHHbIE TOHATHUS.
[IpeoOpa3oBbiBaTh HMH(GOpPMAIMIO W3 OJHOTO BHJA B JPYroil u
BBIOMpATh yA0OHYIO0 11si ceOst hopMmy (pUKcanuu U MPEeACTaBICHUS
uHpOpMaLuu.
Kommynukamuenwvie YY/I:
OTtcrauBast CBOIO TOUKY 3pEHUS, IPUBOJAUTH APTyMEHTHI,
MOATBEpKast uX (pakTamu.
Pasznuyars B yCTHOM peun MHEHHE, JOKa3aTelbCTBA, TUIOTE3bI,
TEOPUH.
Tema Ne4. Xumus niianers! 3emiis 8 yacoB
15 12.01.25 | CoctaB atmocdepsl. Kucnopos kak BaxkHelnii KOMIOHEHT | Pecynamuensvie YY/I:
aTMocQepsl CamocrosaTenbHO OOHApyKUBaTh M (OPMYJIHPOBATh MpoOJieMy B
KJIACCHOW W WHIWBUYyAJIbHOW Y9eOHOM ACSATEIHHOCTH.
16 19.01.25 [TpakTrueckas padota Ne8 [TomydeHue kucmopoaa u3 BeiaBurate BepcuM pelmieHUss TPOOJIeMbI, OCO3HABATh KOHEYHBIN
nepmanranata kanus. Cobupanue u pacrio3HaBaHHE pe3ynbTar, BBIOMpPATh U3 MPEIJIOKEHHBIX CPEACTB U  HCKaTh
KHCII0po/ia CaMOCTOSATENILHO CPEJICTBA TIOCTHKEHUS LEIH.
CocraBnary (MHAMBUAYJIbHO WJIM B TpYyNNe) IUJIaH peHICHUs
17 26.01.25 YTraekucnslil ra3 v €ro 3Ha4€HUEe JIs )KUBOW TTPUPOJIbI POOIIEMBI.
18 | 02.02.25 ITp. pabota Ne9 «llouemy myxa ynajia B 0OOMOpOK. Ilo3nasamenvuvie YY/I:
[Monyuenne. CobMpaHue ¥ paclo3HABaHUE YIIEKUCIIOTO rasa. | AHAIM3MPOBaTh, CPaBHUBaTh, KJIACCH(QHUIMPOBATH M 0000mIaTh
M3Y4YCHHbIE TOHATHUS.
19 | 09.02.25 Boma. CBoiicTBa BOIBI. CTpouTh JIOTMUHOE pacCyXJIEHUE, BKJIIOYAIOIIEE YCTAHOBJICHHE
20 16.02.25 PacTBopbI HaCHIIIEHHBIE M HEHACBIIIIEHHBIE NPUYHHHO-CJIECTBEHHbIX CBS3EH.




ITp. pabota Nel0 IIpuroroBieHne HaCHIIIEHHOTO pacTBOpa
COJIM U BBIpallliBaHHE KPUCTAJIOB

Kommynukamuenwvie YY/I:

OtcrauBas CBOIO TOYKY 3pEHHUS, MPUBOJAUTH  APTyMEHTHI,

21 02.03.25 UucTele BemecTBa 1 CMECH. MOATBEpKas uX (pakTamu.

22 | 09.03.25 | IIpaktuueckas padora Nell CrocoObl pasmenenus cmeceil. | Pasnuyare B MMCEMEHHON M yCTHOW peYM MHEHHME (TOYKY 3pCHUS),
JI0Ka3aTeNbCTBA (ApTryMEHTHI, (PaKThl), THUIMOTE3bI, AKCHOMBI, TCOPHUH.

Tema NeS. MuHepasibHble, OpraHHYeCKHEe BelllecTBAa 1 BUTAMHHBI 1Jis1 YyejioBeka. 10uacoB
23 16.03.25 Buramunsel. lcropust oTKpsITHS. Pezynamuenvie YY/I:
24 | 23.03.25 [Ip. paGota Nel2 M3ydenue conepskaHusi BATAMUHOB B BreiaBurats Bepcun pemieHus mpooieMbl, 0CO3HaBaTh KOHEUHBIIH
MPOJYKTAX MUTAHUS pe3ynbTar.

25 06.04.25 benku, xupsbl, yrieBoabl: 3HAaUEHUE ISl OpraHnu3Ma Hcnons3oBarh Hapsagy c OCHOBHBIMU CpelCcTBAMU u
JIOTIONIHUTENIbHBIC:  CIpaBOYHas  JHTepaTypa,  JabopaTtopHoe

26 | 13.04.25 | Tlp. pabora Nel3 ObOHapyxeHue Kpaxmaia B xjuebe, Kpynax 060py/I0BaHNE.

27 | 20.04.25 I[Ip. pabora Nel4 OGHapyskeHHE )KUpa B YUIICAX, OPEXax, JlaBaTh OLEHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM.

CEMCHaxX 1oaACOJIHCYHHUKA Ho3nasamenvHole yyﬂ:
28 | 27.04.25 | Kakyro olacHOCTb NPEACTABIAIOT U3 ceOsl MHIIEBBIC JOOABKH | AHanu3upoBaTh, CPABHUBATH, KIACCH(HUIIIPOBATE U 000GMWIATE
29 | 04.05.25 I1p. pabora Nel5 MccnenoBanue cyxapukoB, YUTICOB, M3ydEHHBIE TTOHSTHSL.
ra3upoBaHHOM BOJIbI Ha HAJIMYKE MUIIEBBIX 100ABOK [IpeobOpazoBbiBaTh WHGOPMAIIMIO W3 OAHOTO BUIA B JPYyrol u

30 | 11.05.25 MunepanbHbIe BelecTBa BBIOMPATh yI0OHYIO s cebst popMy (PUKCALMM U TPEICTABIECHHSA
nHpopMaIuu.

31 18.05.25 Hp. pa60Ta Nel6 06Hapy>KeHHe KaJIbIUS B SMYHOM CKOpJIyne Kommynukamuguble yyﬂ;

32 | 25.05.25 [Ip. pabota Nel7 Y naneHne MUHEpaIbHBIX BEIIECTB U3 OtcranBas CBOIO TOUKY 3pE€HUS, IPUBOJIUTH apTyYMEHTBHI,

KOCTOUYKH MOJTBEPXK/ask MX (haKTaMH.
Pa3znuyath B yCTHON peun MHEHHE, JJOKa3aTeIbCTBA, TUIIOTE3BI,
TEOPHH.
Tema Ne6 O0001menue 3HAHMIA. 249aca.
33 | 31.05.25 [TonBenenue uroros padotsl. Beibop dhopmel oTuera. Pezynamuenvie YY/I:
34 ®ectuBanp «MajaeHbKUE YMHULBI) CamocrosaTenbHO OOHaApyXKUBaTh M (OPMYJIHPOBATH MpoOJieMy B

KJIACCHOW W WHIWBUIYyAJIbHOW Y9€OHOH ACATEIHHOCTH.
Ilo3naeamenvnvie YY/[:
AHaIM3UpOBaTh, CPABHUBATH,
W3Yy4YEHHBIEC MOHSTHS.
Kommynuxamuenwvie YY/I:
OrcrauBas CBOIO  TOYKY
MOATBEPKIast UX (haKTaMHu.

KiaccuuupoBatb U 00001IaTH

3pEeHHs, TPUBOJUTH  API'YMEHTHI,
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Cnucok Jureparypbl
JluTeparypa il JONOJTHUTEIBHOI0 YTeHHs U TBOPUYECKUX PadoT yyaluuxcs:

Ounuknoneaus qia gere. Tom 17. Xumusa. «KABAHTA», M., 2003

Xumuda. Mup sHiukioneauii ABanra+, Acrpens, 2007

A nosznato mup: [erckas sunmkinonenus: Xumus/ ABt.-cocT.JI.A. CaBuna, 1997
3anuMarenpHbIe 3a0aHus U 3G dexTHbIe onbIThl o XuMur. b.J[.Crenun, JI.FO. Anuk6epona.
«JIPODAx», M., 2002

Knaura mo xumuu s qomamaero urenus. b.J[.Crenun, JI.FO.Anmuk6eposa. «XVUMUS», M., 1995
3anuMarenbHbie onbIThl 10 XuMun. B.H.Anexcunckuii. « I IPOCBEILLEHUWEy, M., 1995

Mup xuMHuM: HaydYHO-Xy0KecTBeHHas auteparypa. M. M. KontyH. «/lerckas nureparypa», M.,
1988.

Xumus Bokpyr Hac. FO. H. Kykymkun. «/Ipoda», M., 1992.

Bonuna B.B., Maknakos K.B. EcrectBo3nanue. B 2x kH. U3n-so APJI JIT/, 1998

JIntepatypa u 3/1eKTPOHHBbIE pecypchl 1JIsl YUUTeJs:

Onwsrun O.M. uyneca Ha BBIOOp, WM XUMUYECKHUE OTBITHI 11 HOBHUKOB. — M.: Jlet. muT., 1987
Anexcunckuil B.H. «3annMartenbHbIe ONBITHI 0 XUMUK

[Mabpuensu O.C. Xumudeckuii sxcriepuMeHT B mikone. M.: JIpoda, 2005

[IpenmerHas Heaens xumuu B mkoie. D.b. Imutpenko. Poctos v//1.: ®enukc, 2006

Xumusi. 8-11: BHekmaccHbie MeponpusaTus/ aBT.-cocT. E.I1. Kum.-Bonrorpaa: Yuurens, 2012
Knura qis urenus no neopranmyeckoit xumuu. Ku. J{nsg ygamuxcs. B 2 4.M.: npocsemenne. 1993
[xypko J1. 3a6aBHast xumusi. Jlenunrpana «Jlerckas aureparypan, 1976

JI. Yanmepce. XuMHuUuecKre CpeaicTBa B ObITY U NTpoMbiiuieHHOCTH. JI.: Xumus, 1969

["a6puensu O.C. HacronpHas kHUra yunuTtemns. XuMus. 8§ Kiacc.

Ensixoa T.M. BaeknaccHast paboTa 1o XUMHH.

http://hemi.wallst.ru/ - DxkcnepuMeHTAIBHBINA Y9eOHUK 10 001IeH XxuMuu Jytst 8-11 kiraccos,

MpeHa3HAYCHHBIA KaK U1 U3Y4eHU XUMUU "'C Hy A", TaK U U HOATOTOBKHM K K3aMEHaM.

12.  http://www.en.edu.ru/ — EcrecTBeHHO-Hay4HBII 00pa30BaTEIbHBIN MTOPTAI.

13. http://www.alhimik.ru/ - AJIXUMUK - Bamr moMOITHUK, JTOIIMaH B MOPE XMMUYECKUX BEIIECTB U
SIBJICHUM.

14.  http://www.chemistry.narod.ru/ - Mup Xumuu. KauecTBeHHBIE peaKIIUU 1 TTOJIYICHHUE BEIICCTB,

npumepsl. CripaBouHble TaOnULbl. VI3BECTHBIEC yUEHBIE - XUMUKHU.

15.

http://chemistry.r2.ru/ — Xumust 17151 IIKOJTBHUKOB.



16.  http://college.ru/chemistry/index.php - OTKpBITBII KOJUISIK: XUMUSL.
http://grokhovs.chat.ru/chemhist.html - Bceobmias ncropust xumun. Bo3HUKHOBEHUE U Pa3BUTHE XUMHUH C
npesHenmux BpeMeH 10 XVII Beka.

17.  http://www.bolshe.ru/book/id=240 - Bo3HUKHOBEHHUE U Pa3BUTHE HAYKU XUMUH.

18.  http://easyen.ru/load/khimija/ - Yunrtenbckuit moprasi.
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