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IosicHuTeIbHAA 3aANMUCKA.

Hanpagnennocts [IporpaMmmel €CTeCTBEHHOHAYYHAS

YposeHb ocBoeHus [Iporpammel - 6a30BbIH

1.1. AKTyaJIbHOCTH U 0COOEHHOCTb MPOrPaMMBbI

Cuctema o0uiero o0pa3oBaHusi HE BCErla MOKET 00ECMEeUnTh 00yYaroluXca TaKUM YPOBHEM 00pa30BaHMs, KOTOPBIM Oyner
JOCTATOUCH JUTS PeaM3aliiy WX CIIOCOOHOCTEH B BRIOpaHHOH cdepe aeaTenbHocTh. [IporpaMmMa BHEYPOUHOU ACATENBHOCTH « XUMHSI B
obITY» (manee - [IporpamMma) HampaBsieHa Ha pa3BuTHE U (GOPMHUPOBAHKUE Y OOYUAIOTIMXCA MEJIOCTHOTO MPEACTABICHUS 00 OKPYIKAFOIIAX
BCIIIECTBAX HA OCHOBE TMOJYYEHHBIX XUMHUYECKHX 3HaHWH. B Xoxe peamusammm [IporpamMmbl, oOydarommecs: COBEPIICHCTBYIOT CBOH
YMEHHUS W HAaBBIKM B PEIICHUH MPAKTHUYCCKUAX 33]1a4, 9TO CIOCOOCTBYET PAa3BUTHIO Y HHUX JIOTHYECKOTO, WHKEHEPHO- TEXHUUYECKOTO H
HKOJIOTHUECKOTO MbINIUIeHUs. Ha mpumepe XuMuuW, ydaruecss MOydaloT MPEACTABJACHUS O METOMaX TO3HAHUA, XapaKTEPHBIX I
€CTECTBEHHBIX HAYK (IKCIIEPUMEHTATHHOM H TCOPETHUECKOM )

[Ipenycmorpennas [IporpamMMoii peanm3aiiis MEKIPEAMETHBIX CBS3€H IMO3BOJUT OOYJArONTUMCS OCYINECTBUTH WHTETPAITHIO
UMEIONNXCS TMPECTABICHUH B EJIOCTHYIO KApTUHY MHPA, a MPAKTUUYCCKUE 3aHATHS W MPOCKTHAA JACATEIIBHOCTH COBEPIICHCTBOBATH
YMEHUS W HAaBBIKHM, HEOOXOAMUMBIC JIJIsl TPOBEACHUS UCCIICIOBAHNA, COTIOCTABIICHHS (DaKTOB, aHAIN3a MOYUYEHHBIX PE3YIHTATOB, PaOOTHI
¢ MpuOOpaMM M PEaKTUBAMM.

Brnanenne 3HaHWAMH O XMMHUYECKHX BEIECTBAX MOTYT OOECIEUHTHh T'PAMOTHOE OTHONICHHWE K TPHUPOJE M K COOCTBEHHOMY
3M0pOBbIO Oe3 HaHeceHus ymepOa. [losToMy 3HaHWE BO3MOKHBIX TOCIICICTBHI BO3JACHCTBUS PA3IMUHOTO POJIA XUMHUYECKHAX
COCTMHCHUN HA OPTaHWU3M YE€JIOBEKA CTAHOBUTCS HEOOXOIUMBIM HE TOJIBKO JUTS BpaueH, HO U JUIS KaXJA0TO YEIIOBEKa.

3HaHMsI, TIOJTy9aeMbI€ B TIKOJIE TT0 XUMHUH, BO3MOXKHO M HEOOXOAMMO IPAaMOTHO MPUMEHATH W B MOBCEAHEBHOM *u3HU. [lo3HaBas
OCHOBOTIOJIATAIONINE 3aKOHBI XUMHUH, OOYYAIOMIMECs 3HAKOMSATCS C COCTAaBOM M CBOMCTBAMH PA3IMYHBIX XUMHWYECKHX BEIIECCTB, KaK
€CTECTBEHHBIM 00pa30M MPHUCYTCTBYIONINE B UEJIOBEUSCKOM OPTaHU3ME, TaK W MPU HE3aBHCHMOM BHEITHeM Bo3AeicTBUU. [IIkompHIKH
Y3HAIOT, KaK IMEHHO 3TH BEIIECTBA BIMAIOT HA MPOIECCH KU3HEASATSILHOCTH OPraHu3Ma M Ha caMy XHM3Hb UEJIOBEKA - YTO TIOJIC3HO H
B KaKUX KOJIMYECTBAX, @ UTO MOXKET OKA3bIBATh OTPUIIATEITFHOE BIIUSTHUE.

[Iporpamma «Xumusa B OBITY» 3HAKOMHUT OOYYArONIUXCS C KOMIUICKCHBIMH TPOOJIeMaMu W 3a/JadaMH, TPeOYIOIUMH CHHTE3a
3HAHWH 10 PIAY IPeaMeToB ((hu3rKa, OMOIOTHSA, SKONOTHS, Teorpadusi, HCTOPHS).

OKOJIOTHUECKHUE 3a7aud. aHAIM3 W3MCHCHHWA B OKPYXKAIOIMICH CpeAe W OpraHu3alus CBOETO BIWSHHAS Ha CHUTYaIHIo,
dhopMupoBaHue OEPEKHOTO OTHOIICHUS K IPUPO/IE.

duznueckne 3a1aun; U3ydeHue (PU3NUESCKIUX CBOWCTB BEIIECTB, (PU3NUECKAE METO/IbI aHAJIM3a BEIIECTRA.

Hcropuueckue 3a1aun; ICTOPHUECKUE CBEACHUS O BIIMTHAM XUMWHW Ha )XKU3Hb YEIIOBEKA.

buonornueckue 3aaaun: M3ydeHNE XUMHUECCKOTO COCTaBa OOBEKTOB JKHBOU MTPUPO/IHI.

Uudopmartuka - mouck undopmaruu B UaTepHeTe, cozmanne u oopMyIeHHE TIPEe3eHTAIH, paboTa B TEKCTOBBIX M TaOIUUHBIX
peaaKTopax.

[IpoekTHBIC pabOTHI, TeMaTHKAa KOTOPHIX TPHUBOAWUTCA B [Iporpamme, mo3Bosar chopMuUpoBaTh y OOYUaAIOMUXCS yMEHHE
CaMOCTOATETLHO MPUOOPETATh U PUMEHSThH 3HAHUSI, a TAK)KE PA3BUBAIOT WX TBOPUYECKHUE CITOCOOHOCTH.



AktyanbHOCTh [IporpamMmsbl 00yCIOBIEHA TEM, UTO B YUEOHOM MJIAHE O MPEAMETY « XUMUS» OTBEJCHO BCETO 2 4aca B HEJEIO B
8 1 9 Kaccax, 9TO JAET BO3MOKHOCTH C(POPMUPOBATH Y OOYUAIOMUXCS TOIBKO 0a30BbIC 3HAHWA IO TIpeAMETY. B Toxke Bpems Bo3pacT
15-17 net sBRseTCS BaXHBIM I TPOGECCHOHATBHOTO CaMOOTpeaeieHus 00ydatomuxcs. Bo3sMOKHO, 9TO MTPOCHYBITUICSA HHTEPEC K
XUMHUH MOJXKET BIIHSITH Ha BEIOOD Oyaymien npodeccuu.

1.2. [leparoruyeckas uesecoodpa3Hocts Ilporpammol

[Tenaroruueckasa 1enecooOpa3HocTh lIporpamMmbl 3akirouaeTcss B TOM, YTO B Mpoilecce OOYUYEHHs CO3HAIOTCS YCJIOBHUS K
hopMHUpOBAHUIO Y 00YUAIOTITNXCS
LEJOCTHOM KapTUHBI MHPA, BOCIUTAHUIO JIHOJCH TBOPUYECKUX M KOHCTPYKTHUBHO MBICJAIIMX, FTOTOBBIX K PEIICHUIO HECTAHIAPTHBIX
KU3HECHHBIX 3a7a4. Ha 3anarusax mo [Iporpamme dopMupyroTcss ymeHus 0€30MacHOTO OOpaIeHus ¢ BEIeCTBAMH, WCTIOIB3YEMbIMA B
MOBCETHEBHOM KU3HU, 3aKJIaAbIBAIOTCS HOPMBI 3I0POBOT0 00pa3a KU3HU. 3HAKOMCTBO O0YUaAOIINXCSI ¢ XUMUUECKUMHU BEIIECTBAMU, U3
KOTOPBIX COCTOUT OKPY>KAIOIIUNA MUP, MO3BOJISIET PACKPHITh BAXKHEHIIINE B3aUMOCBS3M UEJIOBEKA W PA3JIMUHBIX BEIIECTB B CPENE €ro
oOUTaHUS.

1.3. Orsmmunre/ibHbIe 0co0eHHocTU [Iporpammel.

[Tporpamma nmeeT NpUKIAAHYIO HATPABICHHOCTD U CIIYXKUT JJIA yAOBJIECTBOPECHUS UHANBUYAIbHOTO UHTEPECA O0yJaroIUXCs K
M3YUYEHUIO U TMTPUMEHECHUIO 3HAHWM MO XMMHUM B MOBCEIHEBHOM ku3Hu. B [Iporpamme ctaBuTcs 3amaua HEOOXOAUMOCTH 00ECHEUUTH
XUMUUYECKYI0 TPAMOTHOCTh B HAMNPABJICHUM COXPAHEHHUS 3/I0POBbS, KaK 3aj0ra YCHEIIHOCTU YEJIOBEKA B KU3HU, JIA€TCS MOHATUE O
JIEKQPCTBEHHBIX BEIIECTBAX M MEXaHW3MAX WX JAEHCTBUS HA opranu3M uyenobeka. Conaepskanue [Iporpammbl onmpenensercs ¢ yueToM
BO3PACTHBIX OCOOEHHOCTEH OOY4YarOIUXCA U UX UHTEPECOB B 00JACTH MO3HAHUS MHUPA, K CaMOMY ce€0€, JKU3HU B LIEJIOM, a TaKXKE C
YUE€TOM TICHXOJIOTO-TICTaTOTHYCCKUX 3aKOHOMEPHOCTEeW 00ydeHuss u (hOpPMHPOBAHMS €CTCCTBEHHOHAYYHBIX 3HAHWW W BHIOB
Mo3HaBaTeIbHOMN AeaTenbHOCTH. Oco00e BHUMAHWE yaemseTcs (OPMUPOBAHHIO SKOJIOTHUCCKUX 3HAHUH 00yJarOTIIXCA.

1.4. lean u 3agauu IIporpammsl

Heab: popmupoBanue y oOydarommxcsi TIIyOOKOTO W YCTOHYMBOTO MHTEPECA K MHUPY BEIMICCTB M XUMHUYECCKHAX MPEBPAITICHUMH,
MpUOOPETEHUE HEOOXOAUMBIX MPAKTUYECKUX YMEHHUI U HABBIKOB MPOBE/ICHUS SKCIIEPUMEHTOB.

3apaum:

Oobyuarommue:
- pacHmpeHnue Kpyrozopa o0ydaromuxcs;

- TIOBBHIINICHWE WX MHTEPECa K XMMHH M Pa3BUTHE BHYTPCHHEH MOTHBAIMM Y4YeHHs depe3 (OPMHPOBAHHE MPEACTABICHUN O
COCTaBE M CBOMCTBAX XUMHUYECKHUX BEIIECTB U MATCPHUAJIOB, OKPYKAIOIIUX YEJIOBEKA B MOBCEIHEBHOM KU3HU U MEUALIMHE,

- pacUIUPEeHHUE W yriyOJeHUE 3HAHUK 00yJarOmMXCs O POJIM XMMHAUECKUX SJIEMEHTOB M UX COCAMHECHUH B )KM3HEACATEIIbHOCTH
OpraHu3Ma, O BaXXKHEHIIINX XUMHUYECKHX MPEBPAIICHHUAX, JEKAIIUX B OCHOBE MeTad0IM3Ma, O MIPUMEHEHUN B MEIUIIMHE HEKOTOPHIX
HEOPraHWYECKUX U OPraHuYECKUX BEIIECTB;

- paciimpeHvde W yriyOJeHWe 3HAHUHM OOyuaroIuXcs IO OBJIAJICHHIO OCHOBAMH METOJOB TO3HAHMS, XapaKTEPHBIX IS
€CTECTBEHHBIX HAyK (HAOJIOICHNE, CPAaBHEHUE, YKCIICPUMEHT, H3MEPEHHE),

- TIOATOTOBKA OOYYArOITUXCS, OPHESHTHPOBAHHBIX HA XUMHUCCKUN POQHIb 00yUCHHS, K YCBOCHHIO MaTepHajia MOBBIIICHHOTO
YPOBHS CJIOKHOCTH MO XUMMUH.

PasBuBaronue:

- (popmupoBaHHE CIENMAIBHBIX YMCHHUW W HABHIKOB Pal0OThl ¢ XHMHYECCKHMHM BEICCTBAMHM W MarepuajaMH B OBITY U
WCTIOJIb30BAHUA TTOJTYUYEHHBIX 3HAHWN HA MPAKTHKE,



- Pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH M YMEHMM yUaIIMXCs CaMOCTOSATEIbHO MPUOOpeTaTh U MPUMEHATH 3HAHUS Ha MTPAKTHKE.
BocnurarenHbIe:

- BOCMHMTAHUE 3KOJIOTMUECKON IPAMOTHOCTHA U XUMHUUECKOHN KyJIbTYpPbl MPU OOPAILCHUH C BEIIECTBAMU,
- BOCIIUTaHUE SMOLMOHAJIBHO- [ICHHOCTHOTO OTHOIIEHHUS K OKPY KAIOIIEMY MUDY;

- OpPHUEHTAITUS HA BEIOOP XUMHUKO-OMOJIOTHIECKOTO TTPOPHIIA.
IpuHIMOBI peaju3anyu NporpamMmbi:

1. HayuHocTs;

2. JIoCTymHOCTb;

3. llenecooOpa3HOCTD;
4. HarasaaHocCTb.

DopMbl OpraHu3alyu 3aHSITHIL:

ArutOpuraza, akuus, BCTpeua, IeMOHCTPALUs, AUCTYT, UTPa, TPOEKT, KPYTJIblil CTOJI, KOJUIEKTUBHO-TBOPUYECKOE JIETIO0, XKypHAI,
TPYZOBOM JECAHT, SIKCKYPCHUS.

Cpox peanuzanuu nporpamMmbi - 1 roa.
OO011ee KOIUYECTBO YUeOHbBIX YAaCOB, 3aIJITAHUPOBAHHBIX HA BECh MEPHUO 00yUueHus: 35 uacos.

IIpoxoxaeHne Kypca mo3BOJUT yHAINMMCS J0CTHYDb CJEIYHOIIMX Pe3yibTATOB:

JIMYHOCTHBIE

- paCIIMPUTh 3HAHWS O XMMHUYECKOH COCTABJISIONIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, BAXKHEHIIINX XUMHUUYECKUX IMTOHATHSX,
3aKOHAX U TCOPHAX;

- COBCPHICHCTBOBATh YMCHHA IIPUMCHATD IIOJIYYCHHBIC 3HAHUSA OJIA OOBSICHEHHUS paSHOO6pa?>HBIX XUMHUYECKHUX SIBJICHUN U CBOMCTB
BCIICCTB, OLCHKH POJIM XUMHH B PA3BUTHH COBPCMCHHBIX TEXHOJIOTHH U IMMOJYYCHHWH HOBBIX MATCPHUAJIOB,

- ¢copMHUPOBATH W PA3BUTH Y YUAIUXCS YMEHHUS CAMOCTOATEILHOM pabOThl CO CIIPABOYHBIMK MaTeprajIaMyu M YIeOHOW JTUTEPaTy PO,
cOOCTBEHHBIMH KOHCITEKTaMH, HHBIMW UCTOYHHKAMHU WH(OPMAITHH;

- pa3BUThH MO3HABATEJIbHBIC MHTEPECHl U MHTEIJIEKTYAJIbHbIE CIIOCOOHOCTH B MPOLIECCE CAMOCTOATELHOTO MPUOOPETEHUA XUMHUECKUAX
3HAHWHA ¢ UCTIONH30BAHUEM PA3TMYHBIX HCTOUYHUKOB MH(POPMAITUHX, B TOM YKCJIE KOMITBIOTEPHBIX;

- BOCOUTATh YOECKACHHOCTh B TO3UTHUBHOMN POJIA XUMUH B KU3HU COBPEMEHHOT0 O0IIECTBA, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO
OTHOILIEHUA K CBOEMY 3I0POBBIO M OKPY2KAIOIIEH Cpee;

- pa3BUTh MO3HABATEIIBHBIC UHTEPECHI,

- yMeHHUs paboTaTh B TPYyIIE, BECTU AUCKYCCHIO, OTCTAaUBATh CBOKO TOUKY 3PECHMUS,



MeTtanpeameTHbie

- IOKA3aTh CBA3b XUMHH C OKPYKAFOIIEH KU3HBIO, ¢ BAXKHEHIITUMU ChepaMu KU3HEICATCTLHOCTH UEITOBEKA,

- MPUMEHSAThH MOJYUYCHHBIC 3HAHUS U YMEHUSA JJIs1 O€30MAaCHOT0 UCHOJIb30BAHUS BEIIECTB U MATEPUAJIOB B OBITY, CEJILCKOM XO34MCTBE U
HA MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a0a4 B MOBCEAHECBHOM KU3HU, MPEAYNPEKACHUS ABJICHUH, HAHOCAIIUX BPEl 3A0POBBIO
YEJIOBEKA U OKPYKAIOIIEH Cpene;

IIpeameTHbIE

- IPH TIOMOITY MPAaKTHIECKUX PabOT 3aKPEINUTh, CUCTEMATU3UPOBATh U YIIyOHTh 3HAHHUS ydaImuxcs o (PyHIaMEHTaIbHBIX 3aKOHAX
OPraHu4eCcKoOM 1 00IIeH XUMHUM,

- HAy4YMThCA OOBSICHATH Ha COBPEMEHHOM YPOBHE CBONCTBA COCAUHECHUH M XUMHUYECKHE MPOIIECCHI, TPOTEKAIOIINE B OKPYKAIOIIEM

MHUPE U UCTIOIb3YEMbIC UETIOBEKOM;

- IPCAOCTABUTL YUHAIIUMCA BO3MOIKHOCTD IIPUMCHATh XUMHWUYCCKHUC 3HAHHWA HA IIPAKTHKC, (I)OpMI/IpOBaTB O6L[[€HaquBIe U XUMHWYCCKHUC
YMCHHA U HABBIKH, HGO6XOI[I/IMI>IG B ACATCJIBHOCTH SKCIICPUMCHTATOPA U ITOJIC3HLIC B HOBCGI[HGBHOﬁ JKHN3HHU,

BrinyCKHUK HAYyUMTCSI:

® pa3bACHATH HA MPUMEPAX MPUUUHBI MHOT000pa3Ks OPraHUYECKUX BEIIECTB, OOBSACHATh CBOMCTBA BEIIECTB HA OCHOBE HUX
XUMHYECKOTO CTPOECHHS,

® TIPUMEHATH OCHOBHBIC MTOJIOKEHUS TECOPUHA XUMHUIECKOTO CTPOSHHS OPTaHUUYECKHUX BEIIECTB, BAKHEHTTNE (DyHKITMOHAIBHBIC
IPYIIbl OPraHUUECKUX COCAMHEHUH /sl OObSICHEHUA O0YCIIOBJICHHBIX UMW CBOMCTB;

¢ Kiaccu(pUIMPOBATH MPUPOTHBIC KUPHI U MACIIA, UX CTPOCHUE, THAPOJIH3 KUPOB B TEXHUKE, MMPOTYKTHI MEPEPaObOTKH KAPOB;

® 1aBaTh XaPAKTEPUCTUKY OCHOBHBIX THUIIOB MU3YUYCHHBIX XUMUUYECKUX PEAKIHAN, BO3MOKHOCTA W HANPABJICHUS WX MPOTECKAHHUS,
0COOEHHOCTH PEAKLMNA C yYaCTUEM OPraHUYECKHUX BELIECTB.

® KCIIOJB30BAaTh HEKOTOPHIE MPUEMBI MPOBEACHUSA OPraHUYECKOTO CUHTE3A, BBICICHHS MTOJYYEHHOTO NPOIYKTa, U3YUYE€HHUS €r0
CBOWCTB, MPAKTUYECKHA MO3HAKOMHUTBCA CO B3AMMHBIM MPEBPALLICHUEM COCAMHEHUN PA3JIMUHbBIX KIIACCOB;

® TMPAKTUUYECKHA OMPEACIATh HATMUHE YTIIEPO1a, BOAOPO/A, XJI0pa, CEPHI, a30Ta, TI0 XapaKTEPHBIM PEAKITUAM — (PYHKITHOHATHHBIE
TPYIIBI OPTAaHUYECKUX COCAUHEHNM;



BrINyCKHUK MOJIy4YUT BO3MOKHOCTh HAYYNTHCSH

® COCTaBJISITH CTPYKTYPHBIC (DOPMYJITBI OPTaHMUECKHUX BEIIECTB N3YUSCHHBIX KJTACCOB, YPABHCHHS XUMHUUYECKUX PEAKITHH,
MOATBEPKAAIOIIMX CBOWCTBA N3YUYEHHBIX OPraHUYECKUX BEIIECTB, UX TEHETUUECKYIO CBSA3b, CIOCOObI MOJTYUEHHUS,

® [OHUMATh U OOBACHATH MOHATHUS CKOPOCTh XMMUYECKOW PEAKIMU, SHEPTUS AaKTUBALIUH, TCOPUS aKTUBHBIX CTOJIKHOBEHUM, KaTaau3

Y KaTaJu3aTopPbl, MEXaHU3M PEAKIINH,

XapaKTepU30BaTh OCOOCHHOCTH CTPOCHHUS, CBONCTBA U MPUMEHEHUE BAXKHEUIIINX MPeACTaBUTEIEH OMOTOIUMEPOB;

OOBSCHATh BJIMAHUE PA3IUUUA B CTPOSHUH MOJIEKYJI MOHOMEPOB IEJUTIOI03bl U KPaxMajia Ha CTPYKTYPY U CBOMCTBA MOJIUMEPOB.

Pacno3HaBaTh NOJUMEPHBIE MATEPHUATIBI TTIO COOTBETCTBYIOIINUM MMPU3HAKAM,

WCIIOIb30BaTh TEXHUKY BBIMOJTHEHUS BAXXHBIX XUMUUYECKUX OMepalluii, HEOOXOUMBIX U TTPU U3YUEHUU JPYTUX PA3JAEIOB XUMHUH;

Coaep:xkanue Kypca BHEYPOUHOIi AeATEILHOCTH.
Tema 1. Texnnka G6e3onacHocTH paGoTHI B XUMHU4YecKoii jadoparopun. (1 gac)
HNHcTpyKTaX MO TEXHUKE OE30MACHOCTH.
Ipaxmuuecroe 3ansimue: Tunoswie TpaBriIa TEXHUKH JTaO0opaTopHBIX padoT. [IpaBuia TeXHUKH 0€30MaCHOCTH MPH MTPOBEACHUH
WCCJICIOBAHMM, METUITUHCKHE alITCUKH TEPBOH TTOMOIITH B KaOWHETE XUMHH.
Tema 2. IIpuemsl oOpanieHus ¢ J1a00paTopPpHLIM 000py10BaHNeM. (2Uaca)
ITpuemsbl oOparttieHrs ¢ 1abopaTOPHBIM 000PYA0BAHHUEM.
IIpakxmuueckoe 3ansmue 3HAKOMCTBO ¢ JJa0OpaTOpPHBIM 000PY/I0BAaHUEM U MOCya0i. PaboTa co cIUPTOBKOM, BECaMH, apeOMETPaMH.
MepHnas nocya.
Knaccudukanus peakTuBOB 1O ASHCTBUIO HA OPTaHU3M, XPaHEHUE PEAKTUBOB, 0003HaueHHE Ha ATHKETKaX. OopMIICHHE BHITIOTHEHUS
XUMHYECKOTO HKCIIEPUMEHTA U €TO PE3YJIbTATOB.
Ipaxmuuecroe 3ansimue Pabota ¢ xumuuecknumu peaktuBamu. OGopMiIeHHE BHITIOTHEHUS SKCTICPUMEHTA U €r0 PE3YJIbTATOB.
Tema 3. KauecTBeHHBIII aHAIU3 opraHnYecKux coequHeHuii. OO0HapykeHUue (PYHKIHOHAJLHBIX Py 0PraHN4YecKuX u
HeopraHunueckux coeaquHenuii. (10uacon)
KauectBennniii ananus: naeHTugukanus u ooHapyxearne. OCOOEHHOCTH KaUeCTBEHHOTO aHAIM3a OPTAaHUYECCKUX W HEOPTAaHMUECKIX
coenuaeHm. OOMIas cxema mpoiecca HISHTH(UKAITAN BEMICCTB.
Ipaxkmuuecroe 3ansimue KauecTBEHHBIN aHAIM3 OPTaHUYCCKUX W HEOPTAaHWUYECKHUX BEIECTB. AHATUTHUCCKUE 3a/1a4M TIPH
uccien0BaHnn BemecTB. [IpeBapuTenbHbie NCCIeA0BAHMS. YCTAHOBJICHUE arperaTHOTo COCTOsTHUS, [BETA, 3araxa, mpobda Ha
TOPIOYECTh, N3MepeHne (PU3MUECKIX KOHCTAHT, MOJICKYJIIPHOW MaCCHI.



Ipaxmuuecroe 3ansmue Viamepenne Pu3nUecKux KOHCTAHT. arperaTHOTO COCTOSHMS, IBETA, 3aMaxa, mpoda Ha roproYecTh, H3MEPCHHE
(hM3UUeCKIX KOHCTAHT, MOJICKYJIAPHOM Macchl. OnpeenieHre paCTBOPUMOCTH B BOJIE, Pa30aBIICHHBIX PACTBOPAX B OPTaHUIECKHUX
PaCTBOPUTENSAX, XJIOPOBOIOPOAA, THAPOKCHIA HATPUS.
lpaxmuueckoe 3ansamue N3mepenne pH B pactBopax. KauecTBeHHBIN 3IEMEHTHBIA aHAIN3 COCAUHCHUI.
IIpakxmuueckoe 3ansmue OOHAPYKEHHUE YTIEPOAa, BOJAOPOAA, B COeIMHECHUAX. KauecTBEHHBIN 3JIEMEHTHBIN aHAIU3 COSTUHECHUM.
Ipaxmuuecroe 3ansmue OOHAPYKCHHE CEPHI, TAJIOTCHOB, a30Ta B coeauHeHUAX. OOHapykeHHEe (PYHKITMOHATBHBIX TPy CIIUPTOB,
abICTUOB, (PEHOJIOB, KACIOT, aMHHOB, KHCJIOT OCHOBAHHUH.
Ipaxmuuecroe 3ansmue Ob6HapyxeHUEe QYHKITHMOHATHHBIX rpynm. [logydenne mporn3BOAHBIX MPEANONIAraeMOTO OPTaHNIECKOTO
COCAMHEHUA U MPOBEICHUE NOMOTHUTEIBHBIX PEAKIUNA.
IIpakmuueckoe 3ansamue V3yueHne B3auMOICHCTBUSA OPraHUUECKUX COSIMHEHNUM Pa3IMUHbIX KJIACCOB C COSIMHEHUAMU cepedpa.
[Tony4yeHnne NpoOU3BOAHBIX MPEANOIATAEMOT0 OPTaHUYECKOTO COEAUHECHUS U MPOBEACHHUE JOMOJHUTEIBHBIX PEAKIIUH.
Ipaxmuuecroe 3ansimue Vizyuenne B3anMOICHCTBISA OPTaHUIECKAX COCTMHECHNN PA3TMIHBIX KJIIACCOB ¢ coeanHeHusamMu xxenesa (111).
Hrorosoe 3ansatre no teme: PacriozHaBaHWe HEU3BECTHOTO OPraHUYECKOTO BEMIECTBA.
Tema 4. Xumus xu3zHu. CHHTe3 U UCCJIeI0BaHNE CBOICTB coequHeHuil. (17 uacos).
Xumud v nutanue. CeMmuHap.
BuTtamuHbl B MPOAYKTAaX MUTAHUS.
IIpaxmuuecrkoe 3ansmue OnpeneicHue BUTAaMUHOB: A B TIoJiconHeuHOM Macie, C B 10104HOM coke U D B ppIObeM KUPE WU KYPHUHOM
JKETITKE.
[TpupoaHble CTUMYJIATOPHI.
Ipaxmuuecroe 3ansmue Beinenenne u3 yas kodenna. KauecTsennas peaknus Ha KOperH.
Opranuueckue kucaoThl. CBONCTBA, CTPOEHUE, MOJYUCHUE.
llpaxmuueckoe 3ansamue 1lonyueHne u U3y4eHUe CBOMCTB YKCYCHOW KUCIIOTHI.
Opranunueckue KuciaoThl. KUCIOThI KOHCEPBAHTHI.
IIpakmuueckoe 3anamue V3yuyenne CBOMCTB MypaBbUHOM KUCIOTHI.
OpraHudeckue KUcaoThl B MUIIIE.
IABEJIEBOM, MOJIOYHOM W KUCTIOTHI. M3ydueHrne nx CBOMCTB.
VYraesoapl. CocTaB, cTpoeHue, cBorcTBa. [ J110K03a, caxapo3sa.
IIpakmuueckoe 3ansamue OOHApYKEHUE TIIOKO3bI B nuiile. [lomyuenue caxapa u3 cBekiibl. CBOMCTBA caxapo3bl.
Yraepoasl B nuie. MoJo4YHbBINA caxap.
IIpakxmuueckoe 3ansamue ONbITHl ¢ MOJIOUHBIM CaXapoM.
Yraesoapl. CTpoeHue, cBoicTBa, monyueHue. Kpaxmai.
IIpakmuueckoe 3ansamue IlolydeHue NaToKu U TIIIOKO3bI U3 Kpaxmana. KauecTBeHHas peakiusa Ha kpaxmali. CBoiCcTBa Kpaxmaa.



Yrnesoasl B nuiie. Kpaxman

IIpakmuueckoe 3ansmue OnpeaeneHnue Kpaxmaja B JUCThIX JKUBbIX PACTEHUH U MaprapuHe.

OnHoaTOMHBIE CIUPTHI. XapaKTEPUCTHKA Kiacca. Puzndeckue cBoiicTBa. KauecTBEeHHbIE peakiuu.

IIpakmuueckoe 3anamue OnpeaeneHue yaeJbHOr0 BECa CIUPTA U UBMEHEHHE 00beMa MPU CMEIIMBAHUU ¢ BOJIoH. OOHapyXeHUE crupTa
Y BBICIIMX CIUPTOB B pacTBOpax. KauecTBeHHas peakius Ha OJJHOATOMHbBIE CITUPTHI.

benku. Xapakrepuctrka knacca. KauecTBeHHbIE peakuy.

IIpakmuueckoe 3anamue OnpeaeneHue OENIKOB B MPOoAyKTax nuTaHud. L{BeTHbie peakinu 0enkoB. CBoicTBa OEIKOB.
Heopranuueckue coenunenus Ha kyxue. Colib, coaa.

IIpakmuueckoe 3ansamue KauecTBEHHbIE PEAKIIMM HA MOHBI HATPUA, XJIOPUI-UOHBI, KapOOHAT-UOHBL. [ UIPOSIN3 CoJiel yrojapHOU
kuciaoTel. CBOMCTBA KapOoHaTa v THAPOKapOOHaTa.

Heopranuueckue coenunenus Ha kyxae. Boga. ®usnueckue u xumuueckue cBoicTra. KeCTKOCTh U MPUUMHBI €€ BOBHUKHOBECHUA.
Cnoco0bl ycTpaHeHHUS.

IIpakmuueckoe 3ansmue OnpeaeneHnue KECTKOCTA BOJIbl U €€ YCTPAHEHUE.

KonTtpons kauectsa Boabl. OlieHKA 3arpSI3HEHHOCTH BOJIBI.

IIpakxmuueckoe 3anamue OnpeacneHue KOHIICHTPALMU KUCIOPOa, pacCTBOPEHHOro B BoAe. Onpeaenenue pH Boabl.

Konyonaasie pacTBOPHI U MHAIIA.

IIpakxmuueckoe 3ansmue VI3yueHrne MOJIOKA KaK 3MYJIbCHH.

IIpakmuueckoe umozogoe 3ansamue 1o TeME. AHAJIA3 KaueCTBAa NPOXJIAAUTENIbHBIX HAMUTKOB.

Tema 5. Xumus B 0biTy. CUHTE3 U HCCJIeA0BAHHE CBOICTB coequHeHuil. (S yaca)

Motorue cpencTBa v YUCTSIINE CPEACTBA. 3HAKOMCTBO ¢ pa3HOOOpa3neM, CBOHCTBAMU, KiTacCH(PUKAITUEH MOFOIITMX W YHUCTSTITNX
cpeacts. CemuHap.

[TpaBuia 6€30MaCHOCTU CO CPEeACTBAMU OBITOBOUN XMUMUHU.

IIpakxmuueckoe 3ansmue 3HAKOMCTBO ¢ 00pa3liaMu XUMUUECKUX CPEACTB CAaHUTAPUK U TUTHEHbI. M3yUeHNEe HHCTPYKIMMA MO
MPUMEHEHUIO TOKCUUHBIX BEIIECTB OBITOBON XUMUU B OBITY.

Mpeina. CocrtaB, CTpOEHUE, MTOTYYEHHE.

IIpakmuueckoe 3ansamue OMBLUICHUE KUPOB; OJIydyeHHUE MblJ1a. CpaBHEHKE CBOMCTB MbLIA CO CBOMCTBAMHU CTUPAJIbHBIX MOPOIIKOB.
JlymucTsie BemecTsa B maphoMeprn, KOCMETHKH, MOIOTIHX cpeacTBax. DdupHeie macia. CocTas.

Ipaxmuuecroe 3ansmue Vizpneuenne »(pUpHBIX Mace U3 PaCTUTEILHOTO MaTepuana. [lepeunas Mara, e10Boe Maciio



TemaTuueckoe NJIaHUPOBAHMIE

Ne Tema KosimuecTtBo uyacoB

1. | Texauka 6e30macHOCTH pabOThl B XUMUYECKOM JIaDOpaTOpHH. 1

2. | Ilpuemsbl oOpaieHus ¢ 1adopaTOPHbIM 000PYAOBAHUEM. 2

3. | KauecTBeHHBIN aHAIN3 OpraHUUYeCKUX coenquaeHnid. OOHapyx)eHue QyHKITMOHATBHBIX TPYIII 10

OPraHuYECKUX COCMHEHUN U HEOPTAaHUYECKUX .
4. | Xumus xu3au. CHHTE3 U UCCIEN0BAHUE CBOMCTB COEAMHEHUM. 17
5. | Xumusa B ObiTy. CHHTE3 U UCCIIEOBAHUE CBOMCTB COEAMHEHUH. 5
WUTOTO 35
KanengapHo TemaTn4yeckoe NUIAHHPOBAHHE.

nara Ne B Teme Tema TeOpeTUYECKOro 3aHITHSL [IpakTHueckoe 3aHsATHE

Tema 1. Texuuka 6e3onmacHocTH padoThl B XUMHYECKOH JiajopaTopun. (1yaca)

02.09 |1 OpranuzannoHHoe 3ansTre. MHCTpyKTaXx Mo TeXHHUKe 0€30MacHOCTH. Tunosble MpaBuiia TEXHUKHU JTA0OPATOPHBIX padoT.
[IpaBuna TexHUKH OE30MIACHOCTH MPH MPOBEACHUU
HCCJIENOBAHUM, MEIULIMHCKUE alITeYKU NEPBOI
IIOMOIIIHN B Ka6I/IHeTe XUMHH.

Tema 2. llpuembl o0pameHus ¢ J1a00paTopHbIM 000pyAoBaHueM. (2 yaca)

09.09 |1 [Ipuemsbr obpamenws ¢ 1ad0paTOPHLIM 00OPYAOBAHUEM. 3HAKOMCTBO C JIabopaTopHBbIM 000PYIOBAHUEM U
nocynoi. Pabora co cnupToBKOH, Becamy,
apeomerpamMu. MepHas nocyna.

16.09 |2 Knaccuukanus peakTHBOB 1O IEHCTBHIO HA OPTaHU3M, XpaHEHUE peakTHBOB, | Pabora ¢ xumnueckumu peaktusamu. OdopmiieHne

0603HaLIGHI/Ie Ha 3TUKETKAX. O(bOpM.]'IeHI/Ie BBITIOJTHCHUA XUMHUYCCKOT'O BBITTOJIHCHHUSA SKCIIEPUMEHTA U €TI0 PE3YJIbTATOB.
SKCIIEPUMEHTA U €r0 PEe3yJIbTATOB.

Tema 3. KaudecTBeHHBII aHAIN3 OPraHNYecKHX coefuHeHUil. OO0HapykeHHe (PYHKIHOHAJIBLHBIX IPYNN OPraHHYeCKHX COeANHEHUI H HeOpPraHu4ecKHXx

(10 gacoB)

23.09

KauecTBennblit ananu3: uaeatudukanus u odHapyxenue. OcodeHHOCTH
Ka4eCTBEHHOTIO aHAJIN3a OPraHUYECKUX 1 HEOPraHUIECKUX COCIMHEHUH.
OOmast cxema nporecca NISHTH(PHUKALNN BEIECTB.

KauecTBeHHBI aHANN3 OPraHUYECKUX H
HEOPraHU4YEeCKUX BELIECTB.




30.09 |2 AHanutuyeckue 3a7a4du npu ucciaenosaHuu sewects. [IpeasapurenbHble Usmepenne pU3NIECKUX KOHCTAHT.
UCCIIEIOBAHMSI. YCTAHOBJIEHUE arperaTHOTO COCTOSTHUS, [[BETA, 3araxa, mpoda
HA rOPIYeCThb, U3MEpPeHNne PU3NIECKUX KOHCTAHT, MOJIEKYJIIPHOH MacChL.
07.10 |3 OmnpeneneHue pacCTBOPUMOCTHU B BOJIE, Pa30aBIIEHHBIX PACTBOPAX H3mepenue pH B pacTBopax.
XJIOPOBOAOPOJA, THAPOKCHA HATPUsI, B OPraHUYECKUX PACTBOPUTEIISIX.
14.10 |4 KavecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 COCTUHEHUN. OOHapy:keHue yrieposa, BOJOPOAa, B COSTUHEHHSIX.
21.10 |5 KauecTBeHHBIN 3IEMEHTHBIN aHAIN3 COCAUHEHU. OOHapyskeHHe cephl, raJlOreHOB, a30Ta B
COEAVHEHUSIX.
28.10 |6 OO6Hapy>xeHue PyHKIMOHATBHBIX TPYIIT CIIUPTOB, aJIbAETHIO0B, (PEHOJIOB, OObHapy>xeHue QyHKIIMOHAIBHBIX TPYIIIL.
KHCJIOT, AaMUHOB, KUCJIOT OCHOBAHUM.
11.11 |7 Peakiiuy BOCCTaHaBIMBAIOIINX CAXapOB H3ydeHue peakuuii BOCCTAHABJIMBAIOIINX CaXapOB.
18.11 |8 ITonyueHne NpON3BOAHBIX MPEANOJIAraéMOr0 OPraHuIeCKOro COSUHEHUs U HsyueHne B3auMOAECHCTBUA OPTraHUYECKUX
MIPOBEACHUE TONOIHUTENBHBIX PEAKLIHML. COEAMHEHUN PA3JIMYHBIX KJIACCOB C COEAUHEHUSIMU
cepeOpa.
2511 |9 ITonyueHne NpON3BOAHBIX MPEANOJIAraéMOr0 OPraHuIeCKOro COSUHEHUs U HsyueHne B3aUMOAEHCTBHs OPraHUYECKUX
MIPOBEACHUE TONOIHUTENBHBIX PEAKLIHML. COEAMHEHUN PA3JIMYHBIX KJIACCOB C COEAUHEHUSIMU
xenesa (111).
02.12 | 10 HroroBoe 3aHsATHE TIO TEME. Pacrnio3HaBaHNE HEM3BECTHOIO OPraHUYECKOTO
BELIECTBA.
Tema 4. Xumus xu3au. CHHTe3 U HCCIeI0BAHUE CBOHMCTB coennHeHuil. (174aca).
09.12 |1 XUMUSI U TUTAHUE. CemuHap.
16.12 |2 BuraMuHBl B MPOAYKTaX MUTAHMUS. Onpenenenyue BUTAMUHOB: A B NTOCOJIHEYHOM Maciie,
C B ss6mouHOM coke 1 D B pbIObeM jkHpe WIH KyPpHHOM
JKEJITKE.
2312 |3 IIpupoaHblie CTUMYIATOPHIL. Breinenenne u3 yas kodenna. KauecrseHnas peakius
Ha Ko(penH.
30.12 | 4 Opranunyeckue kucaoTel. CBONCTBA, CTPOECHUE, OJTyUYEHUE. IlosyueHue U M3ydeHHe CBONCTB YKCYCHOM KHUCJIOTBI
13.01 |5 Oprannyeckue KucaoThl. KHCIOTHI KOHCEPBAHTHL. H3yueHne CBOWCTB MypaBbUHOM KUCJIOTBL
2001 |6 Opranuyeckue KUCJIOTHI B MUILIE. IlonyueHue 1maBeneBOW, MOJOYHOH U KHUCJOTHI
H3yueHne ux CBONCTB.
27.01 |7 VYrnesoasl. CocTas, cTpoeHue, cBoricTea. [ moko3a, caxaposa. ObHnapy>keHue riroko3bl B uie. [lonyyenue caxapa
u3 cBekJibl. CBOMCTBA caxapo3bl
03.02 |8 Yrnesoas! B nuuie. MoJIOUHBIN caxap, OnBITHI C MOJIOYHBIM CaXapoM.
10.02 |9 VYrnesoarl. CTpoeHue, cBONCTBA, nojydeHue. Kpaxman IlonyueHne NaTOKM U MIFOKO3bI U3 KpaxMara.
KauecTBeHHas peakuust Ha kpaxmai. CBoHcCTBa
Kpaxmasna.
17.02 | 10 Yrnesoas! B muuie. Kpaxman OnpeneneHue kpaxMaia B JINCTBSX JKUBBIX PACTEHUN




U , MaprapuHe.

03.03 |11 OpnHoaToMHbIE CIUPTHL. XapakTepUCTHKa Kiacca. Pusndeckue cBOMCTBa. Omnpenenenue yaenbHOTO Beca CIIUPTa U U3MEHEHHe
KauecTtBeHHbIE peakiuu. obpema mpu cMemBanuu ¢ Bogoil. OOHapyxeHne
CIUPTA U BBICIIUX CIUPTOB B paCTBOpPAX.
KauecTBeHHas peakuus HA OJHOATOMHBIE CITUPTBL

10.03 |12 benxu. Xapakrepuctuka kiacca. KauecTBeHHbIE peakLiyy. Omnpenenenue OEKOB B MPOAYKTax MUTaHus. [[BeTHbIE
peaxiuu 6enkoB. CBoIICTBa OENKOB.

17.03 |13 Heopraunueckue coeaunenust Ha kyxHe. Coub, cofa. KauecTBeHHBIE peaKklIuy HA HOHBI HATPUS, XJIOPUI-
WOHBI, KapOOHAT-NOHBL. [ UAPONN3 CONell YroJbHOM
kuciotel. CBolicTBa kapOoHaTa U ruApoKapOoHaTa.

2403 | 14 Heoprannueckue coennHeHus Ha KyxHe. Boga. @u3znueckue 1 XUMUYECKUE OrnpeneneHne >KeCTKOCTHU BOJbI U €€ YCTPAHCHHUE.

cBoiicTBa. JKeCTKOCTb M MPUYMHBI €€ BOSHUKHOBEHHsI. CIIOCOOBI YCTPaHEHUSI.

07.04 |15 KonTponp xauecTBa Boapl. O1ieHKa 3arpsi3HEHHOCTH BOJBL OrnpeneneHne KOHIIEHTPALIUMHA KUCIOPO/a,
pactBopeHHoro B Boae. Onpenesnenue pH Boasl.

14.04 | 16 Komonanaelie pacTBOPH! U MUILA. H3yueHne MOJIOKa KaK 3MYJIbCUU.

21.04 |17 HTtorosoe 3aHATHE TO TEME. AHau3 Ka4eCcTBa MPOXJIATUTEIbHBIX HATUTKOB.

Tema 5. Xumus B 6biTy. CHHTE3 H HCCJI€I0BAHNE CBOICTB coequHeHnH. (S yaca)

2804 |1 Mororue cpeacTBa 1 YUCTSIIUE CPEACTBA. 3HAKOMCTBO C pa3HOoOpasuem, Cemunap

CBOMCTBaMU, KJIacCU(PUKALNEH MOIOIINX W YUCTAIINX CPENICTB.

05.05 |2-3 IIpasuia 6€30MacHOCTH CO CPEACTBAMH OBITOBOH XMMHH. 3HAKOMCTBO ¢ 00pa3LaMu XUMUYECKHX CPEIICTB

12.05 CaHWUTapuu U rurueHsl. M3ydenue HHCTPYKLUH MO
NPUMEHEHUI0 TOKCHYHBIX BEIIECTB OBITOBOH XUMHH B
OBITY.

19.05 | 4-5 Mpeina. CocTaB, CTpoeHUe, OJTyUYeHUE. OwMbleHue )KUPOB; ToJyueHue Mblia. CpaBHEHHE

26.05 JlymucTeie BemecTa B nappromMepin, KOCMETHKH, MOIOIIUX CPEIACTBAX. CBOMCTB MblJIa CO CBOMCTBAMU CTHPAJIbHBIX

O¢pupnsie macna. Cocras.

MOPOILIKOB.
UzBnevyeHne 3(pUpHBIX Macel U3 PaCTUTENIBHOTO
marepuaina. [lepednas MsTa, €10BO€ Maco.

I.1.

OpraHuzanuoHHO-TIeAAT OTHUYECKHE ycJI0BUA peamsanuu [IporpamMmel.
YuebHOo-MeToAU4YecKoe o0ecnedenue [Iporpammbl
Meroanka o0ydeHus mo mporpamMme «XuMUS B OBITY» COCTOWT W3 COUETAHWA JICKIIMOHHOTO W3JIOXKEHHUS TEOPETHUECKOTO

Marcpuajia € HArJIAAHBIM IIOKA30M WIMIOCTPHUPYIOIICIO MAarcpHuala W IMPUCMOB PCIICHHA IPAKTHYCCKUX 3aaaddy. O6ytlaIOH_[I/IeC$I
3aKPCIUVIAKOT IIOJIYYCHHBIC 3HAHHA IIYTCM CaMOCTOATCJIBHOI'O BBIIIOJHCHHUA IIPAKTHYCCKHX pa60T. I[J'[ﬂ pa3BUTHA TBOPUYCCKOIO
XUMHAYECKOTO MBIIICHUA W HABBIKOB AHAJIMTHUYCCKOMU ACATCIIPHOCTH IICAAror IMnpoOBOAHUT CCMHHAPLI, 3dHATHA II0 IIPC3CHTALMH
TBOPUYCCKHUX H IIPAKTHICCKHX pa60T, MO3IrOBbLIC IITYPMBI, HHTCIUICKTYAJIbHBIC UI'PHI.




12.  MarepuaabHo-TexHudeckoe odecneueHue IIporpammpl

OpraHu3alMoHHbIE YCIOBUS, MO3BOISIONINE PEATTU30BATh CONCPKAHUE JOMOJNHUTEIbHOW 00pa3oBaTeIbHON TporpaMMbl « XUMUA
B OBITY» MPEANOIAratoT HATU4HeE:

- MOMEMICHHS, YKOMITJIEKTOBAHHOTO CTaHIAPTHBIM YUeOHBIM 000pYA0BAaHUEM M MEOEIBIO (JIOCKA, MAPTHI, CTYJIbS, BBITSIKHON

mkad, pakoBHHA ¢ XOJIOTHOW BOJIOTPOBOTHOM BOIOMN).
- HEOOXOIUMBIX JJI SKCTIEPUMEHTOB 000PYI0BAHHMSA U PEAKTUBOB.

- MYJIBTUMEIAWHOTO 000PYyI0BaHUS (KOMITBIOTEP, HOYTOYK, MPOCKTOP, (hiI3II- KapThl, SKPaH, CPEACTBA TEICKOMMYHHUKAITMH
(JTOKaJIbHBIC TKOJIBHBIE CETH, BEIXO/] B MHTEPHET).

Junaktuueckoe obOecreueHne MPeArnoiaraeT HaJluuue TEKCTOB M 3aJaHUN, TEMAaTHUECKHWX TECTOB MO KaXJIOMY Pa3/ielly TEMBI,
WHCTPYKIIUM 19 BBITIOJHEHHUS MPaKTHUYSCKUX padoT, Tabnuilkl XuMuueckux anemenToB J[.M. MenaeneeBa, Tabmuiibl paCTBOPUMOCTH
OCHOBAHHUM, KACJIOT, COJICH.

Y4eOHO - MeTOANYECKH KOMILIEKC:
JlurepaTtypa njst yaureJis:
1. Astop cocrasutens [ A. [T1lunapesa - [IporpaMmbl 3EKTHBHBIX KypcoB. Xumus npoduibHoe odyuenne 9 kmacc — M, JIpoda
2020 r.
E.B. Tarnosa — UccnegoBarenbckas ASATENbHOCTD yyaluxcs mo xumun — M., I'modyc, 2018 r.
.M. TutoBa — Xumus u uckycctBo — M., Bearana-I'pag, 2019 r
Aptemenko A U., Tuxynosa 1.B. Anydpues E.K. — [Ipaktukym mo opranmueckoit xumun — M., Beictias mikosa, 2019 ¢
O. Onbrun — OnbITel 6€3 B3pbIBOB — M, Xumus , 2018 ¢
3. I'pocc, X. Baiicmantenb—XumMus aiis mo0o3HaTenbHbix — JI., Xumus Jlennnrpaackoe otaenenue, 2018 r.
IT.A.Opxexosckuii, B.H. JlaBbiioB, H.A. TutoB - TBOpYECTBO ydalIUXCA HA MPAKTAYECKUX 3aHATUAX MO XUMUH.- M., ApKTH,

2018 r

M@ AR
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bubnuoTeka aMeKTPOHHBIX HATJISAHBIX B YUeOHBIX mocobmnii www.edu. rt.ru
OnexktpoHHbIe Tocodusa onbnmorekn «Kupumn u Medoaniiy.
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru

www. | september.ru

htpp//www./school-collection.edu.ru

edu.tatar.ru

=Sy g =






