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IMosicuuTeILHAS 3aNIMCKA

N3yuenne kypca « XMMHUYECKHiA aHaIH3 B OBITY» B 7 KJIacce HalpaBlIEHO HA JOCTHIKCHHE
yYalIIMUCS CIeAYIOIUX Hesel U 3a1a4:

- (opmupoBaHMEe y ydYAIUXCS XUMHYECKOW KAapTHMHBI MHpa KaK OPraHUYECKOW YacTH ero
LIEJTOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI;

- pa3BHUTHE IO3HABATEIbHBIX HHTEPECOB, WHTEIUICKTyaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
yyYalxcs B Mpolecce U3y4eHUsI MMH XUMUYECKOM HayKH M ee BKJIaJja B COBPEMEHHBII Hay4YyHO-
TEXHUYECKHUI MPOrPeECC;

- (popMupoBaHUE BaXHEUIITUX JIOTUUECKUX OMEPAIMi MBITIUICHHS (aHAIU3, CHHTE3, 0000IIeHME,
KOHKpETH3aIusi, CPaBHEHUE W Jp.) B MPOLECCE MO3HAHUS CUCTEMbl BAKHEUIIUX MOHSITHIA,
3aKOHOB M TEOPUIi O COCTaBe, CTPOEHUU M CBOMCTBAX XUMUYECKHX BELIECTB;

- BOCIIUTaHUE YOSXKIEHHOCTH B TOM, YTO MMPUMEHEHHE MOJTYICHHBIX 3HAHUN U YMEHHA 110 XUMUHU
ABJISICTCS OOBEKTUBHOM HEOOXOAMMOCTBIO [UIsi Oe30macHOM paboThl C  BEHIECTBAMU H
MaTepuaiamMu B ObITY M Ha IPOU3BOJICTBE;

- TIPOEKTUPOBAHUE U pealin3alys BBIMTYCKHUKAMHU OCHOBHOM ILIKOJIBI JIMYHOW 0Opa3oBaTelbHON
TpaeKTOpuu: BbIOOp mpoduiast oO0ydyeHHs B CTaplIeld MIKOJe WIH TNPOo(ecCHOHATBHOTO
00pa30BaTeNbHOTO YUPEKACHUS,

- OBJIAQJICHHWE KIIOYEBBIMH KOMITETEHIUSAMHU (y4eOHO-ITO3HABATEIBHBIMU, WH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMU).

Pabouas mporpamma Kypca 1o BbIOOpy «XHUMHUYECKUN aHaIu3 B ObITY» Uit 7 Kiacca
pa3paboTaHa B COOTBETCTBUH C :

e @enepa’dbHBIM T'OCYAaPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIETo

o0OpazoBaHUs
e [lonmoxenuem o padoueit mporpamme MBOY «I'umuazust Ne 164
e [lonoxenuem o Gopmax, IEPUOJUYHOCTH U MOPAIKE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH
U IPOMEXYTOUYHOH arrectanuu ooydaommuxcs MBOY «I'umnazust Ne 164».

e Paboueii nporpammoii k muanKr YMK O.C. I'abpuensna. Xumus. 7-9 kinacc- M.: [Ipoda,
2017

e VYueOuukoM 1o xumun ais 7 kiacca apropa O.C. N'abpuensna Xumus. BBogusiit kype. -
M.: Jlpoda, 2020.

e KanengapasiM yueOHbIM rpadukom MBOY «'mmuazust Ne 164» na 2023 — 2024

y4eOHBIH roj

Cpok peanuzaluu IporpaMMbl — OJTHO y4yeHOoe Tmoisyroaue. B cooTBeTcTBUM ¢ y4eOHBIM
IUTAHOM Ha M3y4YEHUE MPONENEBTUUECKOr0 Kypca XUMHH B 7 KJlacce OTBOAUTCS | yaca B Hezeo,
17 wacoB B mosryroaue.

ONEKTUBHBI KypC TpHU3BaH, MCIOJNb3Ysl MHTEPEC YYaIlUXCSl K OKCIEPUMEHTAM,
chopMUpoBaTh yMEHHME HaONIOaTh, JlelaTh BBIBOJLI Ha OCHOBE HAONIOACHWH, MOIYyYUTh
IIEpBOHAYaJIbHbIE MTOHATHS O KJlaccaX HEOPraHMUYECKUX BeLIECTB. Pemarh pacueTHble 3aauM Ha
OCHOBE MMEIOLIMXCSA 3HaHUW Mo MaremaTuke. Tak B 6 Kilacce B Kypce MaTreMaTHKe ydalluecs
pelIaT 3aJaud Ha HaxOXKIEHHE YacTU OT LIEJIOro, MCIOJb3ys 3TU 3HAHUS, MOXKHO pellaTh
3a/1a4yd Ha HaxXO0XKJIEHHE MAacCOBOM JIOJIM AJIEMEHTA B BEIECTBE U MACCOBOM JOJIM BELIECTBA B
pacTBope.

Jnst hopMupoBaHHs SKCIIEPUMEHTATBHBIX YMEHHH YYaIXCsl B IPOTpaMMe MpeyCMOTPEHbI
HECJIOKHBIE IO TEXHHUKE BBITOJHEHHS 3KCIIEPHUMEHTHI, 1a00paTOPHbIE ONBITHI M MPAKTUYECKUE
pabotbl. Takke 3TOH Lenu crocoOCTBYET NMPETyCMOTPEHHBIN B Kypce JTOMAITHUMA 3KCIIEPUMEHT,
KOTOPBII IOJIHOCTBIO COOTBETCTBYET TPEOOBAaHUSAM TEXHHKH O€30MacHOCTH M 0oOecrednBaeT
yIIeAIINe W3 TPAKTUKA OOyuYeHHs] XUMHH S3KCIIEPUMEHTAJIbHBIE pPAOOTHI JIOHTETIOIHOTO
(TPOAOIKUTETHHOTO TI0O BPEMEHH ) XapaKTepa.



N3yyeHne mpemmaraeMoro Kypca IMpeayCMaTpUBAaeT IMIMPOKOE HCIIOIB30BAHUE AKTHBHBIX
dopM U MeTonOB OOyuUeHHs: TOBBIIICHHE POJIM CAaMOCTOSTENBHOW pPaOOTHI ydaIIUXCS B
o0y4deHun (HampuMmep, NPOBEJCHHE JOMAIIHETO0 XHMHYECKOTO JKCIIEPUMEHTAa), B TOM YHCIE
MOJArOTOBKA COOOUICHWH IJIsl YYEHHUYECKUX KOH(EpEHIMH, 3almra MPOeKTOB, 00CYy>KAeHUE
Pe3yIbTAaTOB TOMAIITHETO YKCIIEPHMEHTA.

Pabouas mporpamMa npeaycMaTpuBaeT pa3BUTHE TAKUX JIOTHUECKUX ONEpaLUil MBIIUICHNUS,
KaKk aHaJlu3 M CHHTE3, CPaBHEHUE M O000OIICHME, BBIJBMKEHUE M IOATBEP)KICHUE WIN
OIPOBEPIKEHUE TUIIOTE3 U T. [I.

@DopMbl POBeIeHUA Y4eOHBIX 3aHATH I

Peanuzanust paboueil mporpamMmbl TpeAroyiaraeT pasiudHble (OpMBI OpraHU3alun
YUEOHBIX 3aHATUH: YpPOKHM-IPAKTUKYyMBbl, IPOEKTHBIE 3a/laHUs, MCCIEI0BATENbCKHE paldoThI,
TPEHUHTHU, CAMOCTOSITENIbHBIE M JTAOOpaTOpHbIE pabOThl 00yYAIOMIKUXCS, MPOOIEMHbBIC JICKIUH,
KOHCYJIbTAIlH, YPOKH-UTPBI U JIEJIOBBIE UTPbI, pedepaTsl, KOH(YEPEHLIUH.

B pamkax mnporpamMMbl cO3Jar0TCs YCIOBHS JUIsl pabOThI C OAAPEHHBIMH JETHbMU. JTH
YCIIOBHS NPENINOJAraloT cleayromue (GopMbl pabOThl: MOATOTOBKA M Y4YacTHE B MPEAMETHBIX
ONUMIIMAJaX M KOHKypCaX, y4acTHEe B HAyYHO-TIPAKTHUECKUX KOH(EPEHLHUAX, MPEIMETHOU
HEeleNM, KOHCYJIbTUPOBAaHME [0 BO3HMKINEH TMpoOjeMe, BBIIOJHEHHE IPOEKTOB H
UH/IMBUYaIbHBIX TBOPUECKUX 3aJJaHUM.

Pabota ¢ netemMu ¢ OB3 (pebeHOK-MHBANIK) IMOpa3yMeBACT CHIDKCHHE 00beMa 3aJaHui
JUIS BBITIOJTHEHUS! MPAKTUYECKUX PAa0OT, YMEHBIIEHHE YWCla 3a1ad Uil CaMOCTOSATENbHBIX U
KOHTPOJbHBIX paboT. Ha ypokax ucnonb3zyercs 00JbI10€ KOJUYECTBO HArIsSAHOIO MaTepuasia
JUISL YTIPOILEHUSI BOCHPUSATHUS, NPAKTHKYETCS CMEHAa BHUIOB JAEATeNbHOCTU. Vcmomip3yrorcs
urpoBbie (OpPMBI PabOTHI, COPEBHOBAHMS.

Cornacno Ilonoxenuto o Qopmax oOyueHHs MNpH pealnu3aluu 00pa30BaTENbHBIX
IporpaMM MYHHUIMIAIBHOTIO OIOPKETHOrO 001e00pa3oBaTenbHOrO yupexaeHus « umuasus Ne
164» npu peanuzanuu padodel mporpaMmbl 10 XUMUU Ui 7 Kilacca MJIaHUPYETCsl IpUMEHEHHE
JTUCTAHIIMOHHBIX 00pa30BaTEJIbHBIX TEXHOJIOTUN M 3JEKTPOHHOrO 0Oy4Y€HHsI ¢ UCIOJIb30BaHUEM
HOP (NetSchool ,Axmacc, ZOOM, P3III). J/IucTaHIIMOHHBIE TEXHOJIOTUU OYAYT UCTIOIH30BAHBI
MIpU TIPOBEJICHUN YPOKOB B CyOOOTY M B Clly4ae Mepexojia Ha ynajeHHOoe oOydeHne (KapaHTHH,
AKTHPOBAHHBIE JIHU U TIP.)

2. IInanupyemMble pe3yJbTaThl H3y4eHUsI XUMHUH B 7 KJacce:

JINYHOCTHBIMHU pe3yJIbTaTaMU M3yYeHHs NMpeaMeTa «XuMHs» B 7 Kjacce SBJISIOTCS
cJIeAyIone yMeHu sl

— IIEHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO TOPAOCTH 32 POCCUMCKYIO XUMUYECKYIO
HayKy, T'YMaHHU3M, OTHOIICHHUE K TPYY, LIEJCyCTPEMIEHHOCTh;

— (opMupoBaHHe EHHOCTH 3I0POBOTO M 0€30MacHOr0 00pasa KHU3HH; YCBOSHUE MTPABHIT
WHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B UPE3BhIYANHBIX
CUTYaIUsX, YTPOKAIOLIUX KU3HU U 3/I0POBbBIO JIOACH;

— TPYAOBO# cepe — roTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasibHeliIei oOpa3zoBaTenbHOM
TPACKTOPHUU;

— B MTO3HABATENIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOM) chepe — yMeHHe yIpaBisITh
CBOEH MO3HABATEIBHOU JIEATEIIbHOCTHIO.

— (opMupoBaHHE OCHOB 3KOJIOTUYECKON KYIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIILJIEHHUS, PA3BUTHE OIbITa YKOJIOTMYECKU OPUEHTUPOBAHHOMN
pedaeKCUBHO-0IIECHOYHON U IPAKTHUYECKOH 1EeATENbHOCTH B )KU3HEHHBIX CUTYalIUSIX



MeTanpeaMeTHBIMH pe3yJIbTATAMH H3y4YeHHs Kypca «XuMHm» sABJIseTcs: (popMupoBaHue
YHHBepcaJbHbIX y4eOHbIX AeiicTBui (YY)

PerynsTusnsie YY /|

— YMEHHUE CaMOCTOSITEIILHO OMPEENIATh LEIN CBOEro 00y4eHus, CTaBUTh U
dbopMynupoBath It ce0s1 HOBBIE 3a7auu B yu€Oe U MO3HABATEIIBHOM IeITeIHbHOCTH,
pa3BUBATh MOTHBBI U UHTEPECHI CBOEH NTO3HABATEIBHON JEATEIBHOCTH;

— YMEHHUE CaMOCTOATENbHO IUIAHUPOBATH ITYTU JOCTUKEHHUS LIEJIEH, B TOM YHCIIE
JIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanboee 3 PpeKTUBHbBIE CIOCOOBI PEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3aa4;

— YMEHHUE COOTHOCUTH CBOM JCUCTBUS C IUTAHUPYEMBIMU PE3YJIbTATAMHU, OCYIIECTBIIATh
KOHTPOJIb CBOEH IE€ATEIBHOCTU B IIPOLIECCE JOCTUKEHUS Pe3yibTaTa, ONPEAEsaTh
CrocoObI IEUCTBUH B paMKax MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICUCTBUSI B COOTBETCTBUU C U3MEHSIIOLLIEHCS CUTYalUE;

— yYMEHUE OLIEHWBATh MPABIJILHOCTH BBITIOJIHEHUS] y4eOHOM 3a7a4n, COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS;

— BJIAJCHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM U MO3HABATEIHLHON JESTEIbHOCTH;

— YMEHHE CO3/1aBaTh, IPUMEHATh U Pe0Opa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEJIM U CXEMBbI
JUTSI pEIICHUs y9eOHBIX ¥ MO3HABATEIHHBIX 3a/1a4;

— YMEHHUE OpPraHU30BHIBATh YUEOHOE COTPYTHHUUECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH; padOTaTh MHAUBUIyaJIbHO U B FPYIIIE: HAXOAUTH ol1iee
pelIeHne U pa3periarh KOH()IUKTH HA OCHOBE COTJIACOBAHUS TIO3UITUH U yuéTa
UHTEPECOB; GOPMYIINPOBATh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

— YMEHHME OCO3HAHHO HCIIONb30BATh PEYEBBIE CPEJCTBA B COOTBETCTBUU C 3a/1a4eH
KOMMYHHKAITUH JIJIs1 BRIPQXKEHUS CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEH; TUTAHHPOBAHUS
Y PEryJIAIUU CBOEH EeSITENbHOCTH; BlIaJIcCHUE YCTHOM U MUCbMEHHOM peyblo,
MOHOJIOTHYECKON KOHTEKCTHOW PEUbIO;

— QopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaAHUS
MH(OPMALMOHHO KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

— (QopmMupoBaHuE U pa3BUTHE FKOJIOTHUECKOTI0 MBILIUICHUS, YMEHUE TPUMEHSTH €r0 B
MI03HABATENbHOM, KOMMYHHKAaTUBHOM, COLIMAIBHON MPAKTUKE U MPO(ecCHOHANBHOM
OpUEHTALINH.

— Ilo3HaBartenbHble YY/I:

— aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(PHUITUPOBATH U 0000IIATh (DaKTHI U SBJICHUS.
BBIABIIATE NPUYUHBI U CIIEACTBUSA IPOCTHIX SIBJICHUM.

— OCYIIECTBIISTH CpaBHEHUE, KJIacCU(UKAIINIO, CTPOUTD JOTHUECKOE pacCysKIeHHe,
BKJIIOUYAIOLIEE YCTAHOBJIEHUE PUYMHHO-CIIECTBEHHBIX CBSI3EH.

— CO03/1aBaTh CXEMATUYECKHUE MOJIEIIH C BBIJICIICHUEM CYILIECTBEHHBIX XapAKTEPUCTUK
o0BeKTa.

— COCTAaBJISITh TE€3UCHI, PA3JIMYHbIC BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).
[Ipeobpa3zoBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BUJA B APYroi (TaOIHIly B TEKCT U TP.).

— BBIYUTHIBATH BCE YPOBHHU TEKCTOBON HH(OPMAITUH.

— YMETh OIPEAETATH BO3MOKHBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHUN, TPOU3BOIUTH
MOMCK UH(POPMAIIH, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD.

— cpenctBoM (hopMupoBaHUs MMO3HABATENBHBIX Y Y /| CIyKUT y4eOHBIN MaTepHal, u
MPE’KJIe BCEro MPOTyKTUBHBIE 3a/1aHUs yueOHUKA.

— KommynukatuBubie YY1

— CaMOCTOATEIbHO OPraHU30BBIBATH YUeOHOE B3aMMO/ICICTBHE B IpyIIe (ONPeaesTh
o01Iue 1eny, pacrpeieNaTh Poid, T0TOBapUBAThCA APYT C JPYTrOM U T.1.)



IIpenmMeTHBIMHU pe3yJIbTATAMHU OCBOEHHSI Y4eHUKAMH MIPOrPaMMBbl 10 XMMHHU B 7 KJjacce

ABJIAIOTCA:

Y4eHUK HAY4YUTCH:

Yuenux noJiyuum 603MONHCHOCHLD
Hayuumsca:

OcHOBHbIE NOHATHSI XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeACTABJIECHUIT)

* OITUCHIBATh CBOMCTBA TBEP/BIX, KUIKUX,
ra3000pa3HBIX BEIIECTB, BBIACISS UX
CYILIECTBEHHbIC TPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA 110 COCTABY,
CTPOCHUIO M CBOMCTBaM, YCTaHABIIMBATh
MIPUYUHHO-CIICICTBEHHBIE CBSI3U MEXITY
JAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* PaCKpBIBAaTh CMBICT OCHOBHBIX
XUMHYECKHUX TIOHATUH «aTOM», «MOJIEKYJIa,
«XUMHUYECKHUH IJIEMEHT), KIPOCTOE
BCIIECTBOY», «CJI0KHOE BEIECTBOY,
«BAJICHTHOCTbY, UCIOJIb3YsI 3HAKOBYIO
CUCTEMY XUMHH;

* M300paXKaTh COCTaB MPOCTEHUIIINX BEIIESCTB
C MIOMOILBI0O XUMUYECKHUX (POPMYJI U CYLTHOCTD
XUMHYECKHUX PEaKIHii ¢ TOMOIIbIO
XUMHYECKUX YpaBHEHUM;

* BBIYHCIISATE OTHOCUTEIIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
a TaKKe MacCOBYIO JIOJIIO XUMHUYECKOIO
JJIEMEHTA B COCIUHEHUSAX Ul OLICHKU UX
IIPAaKTUYECKOU 3HAUMMOCTH;

* [10JIb30BAThCS TAOOPATOPHBIM
000pyI0BaHWEM U XUMUYECKON TTOCYI0H;

* POBOANTH HECIIOKHBIE XUMUUECKHE
OIIBITHI K HAOIIONEHUS 32 U3MEHEHUSIMU
CBOWCTB BEILIECTB B MPOLECCE NX
MIpEeBpaIICHHI; COOJII0IaTh IPABHIIIA TEXHUKH
0€30MMacCHOCTH MPH MPOBEACHUN HAOIIOICHUI
U OIIBITOB.

* 2pamoniHo 06pau;amb0}z C eeuyecmeamu 6
Nno08CeOHes Ol HCU3HU,

* 0CO3HABAMb HEOOXO0OUMOCHIb
COONI00eHUsL NPABUIL IKOJIOSUYECKU
bezonachnozo nosedenusi 8 OKpyicaioujell
nPUpPoOHOI cpeoe;

* NOHUMAMb CMBLCTL U HEODXOOUMOCb
cobnr00ens npeOnucanuil, npedasaemvlx 8
UHCMPYKYUAX NO UCNOTb308AHUIO IEKAPCME,
cpedcma O6bimosol Xumuu u op.;

* UCNONbL306aAMb NPUOOPEMEHHBLE
KI104egble KOMNemeHmHOCmuy npu
BbINOIHEHUU UCCTIE008AMENLCKUX NPOEKMO8
1O U3VYUEHUIO C8OUCME, CNOCOD08 NOLYYEHUSL U
PACNO3HABAHUSL BeUleCE;

* Pa36UBAMb KOMMYHUKAMUEHYIO
KOMNeMmMeHMHOCMb, UCNONb3Y5 CPeOCmed
VCMHOU U NUCLMEHHOU KOMMYHUKAYUU NPU
pabome ¢ mexcmamu yueOHUKA U
O0ONOIHUMENbHOU TUMEePaAmypol,
CNPABOUHBIMU MAOIUYAMU, NPOABIAMD
20MOBHOCMb K YBANCEHUIO UHOU MOYKU
3peHuss npu 06CYHcOeHUU Pe3yibmamos
8bINOTHEHHOU pabombl;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O
seujecmeax u XUMU4eckKux npoyeccax,
KpUmMu4ecKu OmHOCUMbCS K NCe80OHAYUHOU
ungopmayuu, HedoOPoCcosecmHoll pexiame,
Kacaouweucs UCHOIb308aAHUSL PA3IUYHBIX
seujecms.

MHoroo0pa3ne XuMH4eCKHX peakuuii

* OOBSICHATH CYyTh XUMHUYECKUX MPOIIECCOB
U UX IPUHLUIIHAIBHOE OTJIMYUE OT

® Op2aHU306wvI6ANTYL, npoeodumb
Y4eHuvecKkue npoexKkmaol no UCC1e008aHUIO




(bHSI/I‘IeCKI/IX; ceolicme eeecme, UMernux 6axCHoe

npakmuyecKkoe 3Hadernue.
® Ha3bIBaTh IPU3HAKU U YCIIOBUSA

MPOTEKAHUS XUMHUECKUX PEaKIIMii;

® BBISBJISATH B ITPOILECCE DKCIICPUMECHTA
IIpHU3HAKH, CBUACTCILCTBYIOIIUE O
MMPOTCKAHUU XUMHYSCKOMN pCaKknuu;

* IPUTOTOBIIATH PACTBOPHI C OMPEACTEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIIECTRA.

3. Conep:xanne y4e0HOro Kypca XuMHuu 7 Kjiacca
I'napa I. Xumus B ueHTpe ecrecTBo3HaHus (54)

[Ipenmer xumuun. XuMusg — 4YacTh €CTECTBO3HAHMSA. B3aMMOOTHOLIECHHS 4YEIOBEKA U

okpyxatomero mupa. IIpenmer xumuu. ®Puszmyeckue Tena M BemecTBa. CBOMCTBa BEHIECTB.
IIpuMeHeHue BEIeCTB Ha OCHOBE UX CBOMCTB.
Habmionenue u sKCrepuMEHT Kak METOJbl M3YYEeHHs eCTeCTBO3HaHMs W xuMuu. HaGmronenue
KaK OCHOBHOW METOJ TMO3HAHUS OKPYXKAIOIIEr0 MHpa. YCJIOBHUS MPOBEIACHHS HAOIOJCHUA.
['mnore3a. Oxcnepument. BriBoxa. Crpoenue mmamenu. JlaGoparopuss u  000pyHaOBaHHE.
MopnenupoBanue. Mogens, monenupoBaHue. OCOOCHHOCTH MOJEIHUPOBAHHUS B reorpadum,
¢busuke, Ouonoruu. Monenu B Oumonoruu. Mymsoxu. Monpenun B dusuke. DnektpodopHas
mammHa. [eorpaduueckue Mojaenu. XUMHYECKHE MOJENU: MPEAMETHhIC (MOJENTH aToMa,
MOJIEKYJI, XHMHUYECKUX U MPOMBIIIJICHHBIX MPOU3BOJCTB), 3HAKOBbIE, WU CHMBOJbHbBIC
(CUMBOJIBI JIEMEHTOB, (POPMYJIBI BEIIECTB, YPABHEHUS PEAKITUI).

Xumudeckue 3HakM H (popmynbl. XUMHUYECKHN JJIEMEHT. XHMHUYeCKue 3Haku. Mx
o0o3HadYeHHe, MPOU3HOMIEHUE. XuMmMudeckue Gopmynbl BemecTB. [IpocThie M CIOXHBIC
BemecTBa. Muaekco n koadduimentsl. KauecTBeHHBIN M KOJMYECTBEHHBI COCTaB BEIIECTBA.
Xumus ¥ GU3UKa. YHUBEPCATbHBIN XapaKkTep MOJI0KEHUH MOJIEKYIIPHO-KMHETHUECKOW TEOPHUH.
[lonsTa «atom», «MoyeKyna», «uoH». CrtpoeHue BemecTBa. Kpucraimmyeckoe cOCTOsSHUE
BEIIECTBA.

Kpucrannmaeckue permerku TBepabix BemiecTB. Juddysus. bpoyHoBckoe nmwkenne. BemecTra
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS. ArperaTHble COCTOsIHUS BerecTB. [lonarue 00
arperaTHOM COCTOSHUM BemiecTBa. Pduiznueckue M XUMUYECKUE SBIEHHsS. ['a3000pa3Hbie,
KUJKUE U TBEpAbIe BemecTBa. AMOp(HBIC BEIECTRA.

Xumus u reorpadus. Ctpoenue 3emiu: sSapo, MaHTHs, kopa. Jlutochepa. MuHepasibl 1 TOpHBIE
nopoabl. MarMaTuyeckue M OCaJ0vHble (HEOpraHWYeCKHe W OpPraHMYecKHue, B TOM YHUCIE U
TOPIOYHE) TTOPOIBI.

Xumus v Ouonorvs. XUMUYECKHI COCTaB XUBOW KJIETKH: HEOpraHudeckue (Boga u
MUHEpaJIbHBIC COJIM) M OpraHudeckue (OeIKH, >KHUPBI, YTIEBOABI, BUTAMHHBI) BEIIECTBA.
buonorudeckass ponb Bonabl B xkHBOWM KieTke. DotocuHTe3. Xiopodwmi. buomormdeckoe
3HaYeHHUE >KUPOB, OEIKOB, dIPUPHBIX Macel, YIJIeBOJAOB U BUTAMHHOB ISl )KM3HEAEATEIbHOCTH
OpTraHU3MOB.

KauecTBennsie peakuun B XuMHuU. KaudecTBeHHble peakiuu. Pacrno3HaBaHuE BEIIECTB C
MOMOIIIbI0 KAaYECTBEHHBIX peakuuil. AHanmuTUYecKuil curHan. OmnpenensieMoe BelecTBO U
PEaKTHB Ha HETO.



Jemoncmpayuu: Konnekuus pa3aIudHbIX MpeaMeToB win (GoTorpaduii mpeiMeToB U3 alrOMUHUS
JUIS. WLUTIOCTPAIIUK UJIEH «CBOWCTBA — MPUMEHEHHEY. YueOHOoe 000py0BaHUE, UCIOIb3yeMOe
Ha ypokax (pU3uKH, OMO0JIOTHH, reorpaduu U XUMUHU. DIeKTpodOpHas MalllMHA B ICHCTBHUH.
I'eorpaduueckue moxenu (rmolyc, kapra). buonornueckue Moaenu (MyJIsKH OPTaHOB M CUCTEM
OpraHOB pAacTEHUH, XUBOTHBIX M 4YeloBeKka). DU3NYECKHEe W XUMHUYECKHE MOJEIH aTOMOB,
MOJIEKYJI BEIIECTB M KPUCTAIUIMYECKUX penieToK. OOBbEMHbBIE U IapOCTEP>KHEBBIE MOJIEIIN BOJIBL,
VTJEKUCIOr0 U CEPHHUCTOro Tra3oB, MeTaHa. OOpasibl TBEPHAbIX BELIECTB KPUCTAIIIMYECKOTO
CTPOCHHUSI.

Monenu kpucTamindyeckux peuietok. Boga B Tpex arperatHbix coctosiHusix. Komnekuus
KPUCTANTHYECKUX U aMOP(HBIX BEIIECTB U M3aAenuil u3 Hux. Komeknus MuHepanoB (J1a3ypHur,
KOPYHJ, XaJbKOMUPUT, (IIIOOPUT, ranuT). Komnekuus TOpHBIX MOpoAa (TpaHUT, pa3inyHbIe
(dopMBI KalbIUTa — MeJ, Mpamop, M3BECTHAK). Kosmekuusi roprounx MCKomaeMbix (He]Tb,
KaMEHHBIA yTOJib, CIIAHIIBI, TOPD).

Hemoncmpayuonnvie sxcnepumenmul. HayuHoe HaOmoneHwe M ero omnucanue. V3ydeHue
cTpoeHus: TuiaMeHu. CHupToOBas SKCTpaKUus XJIOpopuiia M3 3€JeHBIX JIMCThEB PACTEHUU.
«IlepenuBaHMe» YIJIEKHCIOrO Ta3a B CTAakaH Ha YpaBHOBEIIGHHBIX Becax. KauecTBeHHas
peakuus Ha Kuciopos. KadecTBeHHas peakiiys Ha yrieKUCIIbIN ras3.

Jlabopamopnvle onvimei: PacpocTpaHeHHe 3amaxa OAEKOJIOHA, yXOB MJIM J1€30/10paHTa Kak
npouecc muddyszun. Habmomenne OpOyHOBCKOTO JBMKCHHUS YaCTHYEK YEPHOW TYIIH O]
MuKpockonom. uddysus nepmanranara xanus B xenatuae. OOHapyskeHUe 3(UPHBIX Macel B
amnesJbCUHOBOM  Kopouke. M3ydyeHue rpaHHTa C TOMOUIbIO YBEIMYUTEIHHOTO CTEKIIA.
Omnpenenenue copepskaHus BoAbl B pacTeHud. OOHApYyKeHHE Macia B CeMEHax IMO/ICOTHEUYHUKA
u Tpenkoro opexa. OOHapyxeHHWe Kpaxmaja B TMINIEHUYHOW Myke. B3aumopelictBue
aCKOpOMHOBOM KUCIIOTHI € HogoM (onpeaeneHue ButamMmuHa C B pa3auuHbIX cokax). [IponyBanue
BBI/IIXa€MOT0 BO3/yXa 4Yepe3 HM3BEeCTKOBYI0 BoAy. OOHapy)XKeHHE H3BECTKOBOW BOJABI Cpelu
pa3IMYHBIX BEIIECTB.

Jlomawnue onvimol: VI3roToBIIEHHE MOJENEH MOJIEKYJ XUMHUYECKHX BEIIECTB W3 IJIACTHIIMHA.
Huddysus caxapa B Boge. ONBITHI ¢ MMyCTON 3aKpbITOH IIACTUKOBOM OyThUIKOM. OOHapyKeHHe
Kpaxmaja B MpOAyKTax MUTAHUS; A0I0KaX.

Ipakxmuueckas paboma Ne 1. 3HaKOMCTBO ¢ 1a00paTOpHBIM 000pynoBaHueM. [IpaBuia TeXHUKN
0€30MacHOCTH.

Ipaxmuueckas paboma Ne 2. HabmroneHue 3a Topsimedl cBeuoil. YcCTpolicTBO W pabota
CIUPTOBKH.

I'nasa II. Matematuka B xumuu (6 4)

OtHocuTenbHass aTOMHas Macca »dJaeMeHTa. MounekynsipHag wacca. OnpeneneHue
OTHOCUTEIILHOM aTOMHOM MacChl XHMHUYECKHX 3JieMeHTOB 1o Tabmmie J[. M. MenneneeBa.
Haxoxxnenrne OTHOCHTENBHOW MOJCKYJSIPHOW Macchl mo (opmylie BemecTBa Kak CYMMBbI
OTHOCHTEJIbHBIX aTOMHBIX MaccC, COCTABIISIOLINX BEIIECTBO XUMUUYECKUX 3JIEMEHTOB.

[TonsiTe 0 MaccoBO# 0J€ XUMUYECKOTO 3JeMEHTa (®) B CI0KHOM BEILIECTBE M €€ pacueT Io
dopmyne BemecTBa. Haxoocoenue Gopmynsvt eewyecmeéa no 3HAYEHUAM MACCOBbIX O0Jell
00pasyWUx e2o 31eMeHmos(0is 08yXuaco8020 U3yieHus Kypca).

Yucrtsie BemecTBa. CMecu. ['ereporennsie 1 roMmoreHHble cMecu. ['a3000pa3Hbie (BO3ayX,
MPUPOIHBIA Ta3), xkuakue (HedTh), TBepAbIe cMecH (TOpHBIC MOPOJBI, KYJWHAPHBIE CMECH U
CHUHTETUYECKHE MOIOIIIHNE CPECTBA).

O6nemHas mons raza B cMecu. Ompenenenue oObeMHOM monu rasza (@) B cMecu. CocraB
aTMoc(epHOro BO3AyXa U MPUPOAHOTro ra3a. Pacuer oo0beMa 101M ra3a B CMECH IO €ro 00beMy U
Hao000pOT.

MaccoBast nons BemectBa () B pactBope. Konnentpanus. PactBopurens u
pacTBOpeHHOE BelecTBO. PacueT macchl pacTBOPEHHOrO BeIIECTBA IO Macce pacTBopa M
MacCOBOM J0JI€ PACTBOPEHHOT'O BEILIECTBA.



[TonsiTe 0 ymMCcTOM BemeCTBE W TpuMecd. MaccoBasi foJisa mpuMecu (®) B 0oOpasie
ucxoaHoro BemectBa. OCHOBHOE BelecTBO. PacueT macchl OCHOBHOIO BEIIECTBA IO Macce
BEILECTBA, COAECPKALIETO ONPEIEICHHYIO0 MaCCOBYIO JIOJIIO IPUMECEH.

Hemoncmpayuu: Konnexuus pa3indHblX BUJOB MpaMopa U U3aenuil u3 Hero. CMech peqHoro u
caxapHoro mecka u ux paszaenenue. Komnekuus Hedtd u HedrenpoayktoB. Komekius
ObITOBBIX cMecei. Jlmarpamma cocrtaBa armocdepHoro Bozayxa. Jluarpamma cocraBa
npupoHoro rasza. Komekus «MuHepasbl U TOPHBIE TOPOABD.

Homawmnue oneimel: VI3ydyeHue cocTaBa HEKOTOPBIX OBITOBBIX M (papMaleBTUUYECKUX
IIpEnapaToB, COACPKALIUX ONPEACIICHHYIO JI0JIK0 IPUMECEH.

Ilpakmuueckaa paboma Ne 3. llpurotoBieHue pacTBOpa ¢ 3aJaHHOW MacCOBOM oiieit
pacTBOPEHHOT 0 BEUIECTBA.

I'nasa I11. SIBjenusi, npoucxoasinue ¢ BemecrsamMu (3 1)

Pazgenenne cmeceit. CriocoObl pa3ieneHus cMecel M OuucTKa BemiecTB. HekoTopbie
IPOCTEHIINE CIOCOOBI pPa3/eNieHus] CMecel: IMPOCEeUBaHHE, pa3/iejIeHHE CMECei IOPOIIKOB
JKele3a W cepbl, OTCTauBaHME, JIEKAHTAlUs, LEHTPUPYTHpOBAHUE, Pa3AeJCHHE C IMOMOIIBIO
JeTUTeNbHOW  BOPOHKHM, (uiabTpoBaHue. @uiubTpoBaHue B Jaboparopuu, OBITY H Ha
npousBojcTBe. [lonsTue o punbTpare.

Ancop6rus. Ilonstue o6 ancopOruu U afcopOeHTax. AKTHBHPOBAHHBIA YTOJib Kak
BOKHEUIINNA  alcopOEeHT. YCTpOHCTBO mpoTHBOTraza. JIUCTWLIALMS, WIM TEperoHKa.
Juctumnsanus  (IeperoHka) Kak IpOLEcC BBIJCIECHHUS BEIIECTBA M3  JKUAKOM CMECH.
JuctunnupoBaHHas Boja M oOnactu ee npuMeHeHus. Kpucrammmsanus wid BbITapUBaHUE.
Kpucrammmzanus u BelllapuBaHue B 1a00paTopuu (KpUCTAIUIU3AaTOPhI U (hap(opoBbIe YaIIKH JUIS
BbIapuBaHus) u mpupojge. lleperonka nedTu. Hedrenmpomykrel. DpakimoHHas TeperoHKa
KHUAKOTO BO3/1yXa.

XVWMHMYECKUE pPEaKIUU. YCIOBUSA MPOTEKAHUS W MPEKPAIICHHUS XUMHUYECKHX DPEAKLUU.
XVMMHYECKHE pEaKIMM Kak IpOLEcC NPEBpAllEeHUs] OJHUX BELIECTB B JpyrHe. YCIOBHSA
INPOTEKaHUs W TPEKpALIeHUs] XUMUYeckuX peakiuil. COnmpuKOoCHOBEHHE (KOHTAaKT) BEILECTB,
HarpeBaHue.

KaramuzaTop. Uarubutop. YnpapiieHne peakiusiMu TOPEHUSI.

IIpu3naku xumudeckux peakuuii. IIpu3HakM XUMHYECKMX pEakUUi: W3MECHCHHUE LIBETa,
o0Opa3oBaHHe 0CajKa, paCTBOPEHUE IMOJYYEHHOTO OCaJKa, BbIACICHUE Ta3a, MOsSBICHUE 3amaxa,
BBIJIEJICHUE UJIU MOIJIOIIEHUE TETIOTHI.

Jlemoncmpayuu: dunptp lllorTa. Boponka broxnepa. YcranoBka mis (QuibTpoBaHHS IO
BaKyyMoOM. PecrnupaTopHble Macku M MapiieBble MOBA3KHU. [IpoTMBOras u ero ycTpoucCTBO.
Konnexnus «Hedth 1 HEPTETTIPOTYKTHI.

Lemoncmpayuonnvie sxcnepumenmoi: PazneneHne cMecu MOPOIIKA CEpPbl U KEIE3HBIX
onwioK. Pa3ienenne cmecu nopouka cepsl U necka. Pa3nenenne cmecu BOJIbl U paCTUTEIBHOIO
Maclia ¢ IMOMOIIBIO JEIUTENbHON BOpOoHKH. [lomyuenne AuMCTUIIIMPOBAaHHON BOABI C ITOMOIIBIO
1a00paTOpPHON YCTAaHOBKHM MJI TIEPETOHKH JKUIKOCTEW. Pa3meneHue cMecu mepMaHraHata u
IUXpoMaTa KaJlusi CliocoboM KpHCTaTu3an. B3aumoeiicTBue xKeae3HbIX ONMUIIOK M MOPOIIKa
cepsl Ipu HarpeBaHuu. [loydeHue yriaekucaoro ra3a B3auMoACCTBUEM MpaMopa ¢ KUCIOTOU U
oOHapy’KeHHE €ro ¢ TMOMOIIbI0 M3BECTKOBOM BObl. KaTamuruueckoe pasznokeHHE MEpOoKCHaa
Bojlopoaa (karamuzatop —uauokcun Mapranma (IV)). OOHapykeHwe pacTBOpa IIEIOYd C
NOMOLIbI0 HMHAMKaTOpa. BsaumopneilcTBue pacTBopa IepMaHIraHaTa Kailus M pacTBopa
TUXpomara Kallusi ¢ pacTBOpoM cyib(puTa HaTpus. B3aumopeiicTBue pacTBopa HepMaHraHara
KaIus C acKOpOMHOBOHM KuCIOTOH. B3ammopeiicTBue xijopuua xkene3a C KEITOH KPOBSHOM
COJIbI0 M THUIAPOKCHUAOM HaTpus. BzaumoneiictBue ruapokcuma skeneza (III) ¢ pactBopom
COJISTHOM KUCJIOTBL.

Jlabopamopnvie onvimwl: AncopOuus KyKypy3HbIMH MajlOYKaMH I1apoB IaxXy4yuX BEIECTB.
N3ydeHue ycTpoicTBa 3aKUTajku U IUIaMEHH.

Jlomawnue onvimor: Paznenenue cMecu Cyxoro MOJoKa M peqHoro necka. OTcranBaHue B3BECH
MOpOUIKA JUIi YUCTKH HOCYJbl B BOJIE U €€ JeKaHTalus. ANcopOuusi akTUBUPOBAHHBIM yTJIeM



KpacsIuX BEIICCTB TENCU-KONbl. PacTtBopeHue B Boae Tabnerku acnupuHa YIICA.
[IpuroroBnenue U3BECTKOBOM BOJBI U ONBITHI ¢ HEW. M3yuenne cocraBa CMC.

IIpakxmuueckas paboma . BelpaliiBanue KpUCTaJJIOB COJIU (JIOMAIIHUNA SKCIIEPUMEHT).
Ilpakxmuueckas paboma Ne 4. OuncTKa MOBapEHHON COJIH.

I'nama IV. Paccka3bl mo xummuu (34)

VYyennueckas KoHpepeHIHs. «Braaronmecs pycCKUe y4eHbIe - XUMUKI.

Konkypc coobmiennii yvamuxcsi. «Moe mo0MMoe XHMHYECKOE BEIIeCTBO» (OTKPBITHE,
1oJlyuyeHue 1 3HaueHne). KoHkypc yueHM4eckux npoeKToB.

KoHkypc mOCBsIIIIEH N3YUYEHHIO XUMUYECKUX PEAKIIUH.

JIntepatypa nus yuurens:
1) O.C.I'abpuensn, U.I'.Octpoymos, A.K.Axnebunnn, Xumusi. BBoguslit Kypc 7 kiacce,
Mocksa: [Ipoda, 2014. — 160 c.
2) PaGouas Tterpanp k yuebHomy nocoduto O.C.I'abpuensina, M.I'.OctpoymoBa,
A K. Axnebununa, Xwumus. BBomublit kypc 7 kimacc, Mockaa:
3) Tabpuensa O.C., [unapesa I', A. MeTtoandeckoe mocoOue K MPOoneeBTUIECKOMY KypCy
O.C.Tl'abpuensna, U.I'.OctpoymoBa, A.K.AxneOnnnna
4) XKypnansl «XuUMHS B HIKOJIE)

JIntepatypa, peKOMEeHI0BAHHAS /ISl y4aIMXCH:
1. CaBuna JI.A. 4 nmo3naro mup. M.: ACT, 1998. — 448 c.
2. ManbiikuHa B. 3anumarensnas xumus. Heckyunsiii yueouuk. — Cankr-IletepOypr: TpuoH,
1998.
1. Tabpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuyeckuii SKCiepuMEHT B IIKOJIE. 8 Kitacc.
— M.: Jlpoda, 2005.
3. Bonner b., Kun /1. Xumus 6e3 maboparopuu. YBieKaTeabHbIE OMBITH U pa3BicueHus. M.:
ACT Acrtpens, 2008. — 127 c.

KanennapHo-remaTtudeckoe njiaHupoBaHue Ha ydeOHblii roa: 2021/2022

TemaTudeckoe IaHUPOBAHUE IO XUMHH ISl 7-TO Kjlacca COCTABJICHO C YUeTOM pabodeit
nporpamMmbl  BOCIIUTAHUS. BocnurarenbHbIN IIOTCHIMAJI AaHHOI'O y‘-I€6HOFO npeamera
o0ecneunBaeT peayn3aluio CIeAyOIUX LeJIeBbIX IPUOPUTETOB BOCIIUTAHUS O0YUYaIOIIUXCS:

1. Pa3BuTHe LIEHHOCTHOTO OTHOIIEHUS K TPYAy KaK OCHOBHOMY CHOCOOY JTOCTHKEHUS
KU3HEHHOTO  OJIaromojy4uss YeNOBEKa, 3ajJOory €ro YCHEIHOro Mpo(ecCHOHAIbHOTO
CaMOOMPEIEICHUS] U OIIYIIEHUs] YBEPEHHOCTH B 3aBTPAIIHEM JTHE.

2. Pa3BuTHe IEHHOCTHOTO OTHOIIEHUS K cBoeMy OredecTBy yepe3 (OpPMHpPOBAHHE UYBCTBA
TOPJOCTH 332 POCCUHCKYH0 XMMHUYECKYIO HayKy M Hay4HbIC OTKPBITHUS B XUMHUH, JOCTH)KECHHS
BEJIMKUX POCCUMCKUX XMMHKOB.

3. Pa3Burue HONCHHOCTHOI'0 OTHOHICHUSA K IPUPOJAC KAK MCTOYHUKY KHU3HH Ha 3€MJIC, OCHOBC
caMoro €€ CymeCTBOBaHUA, Hymna}omeﬁc;l B 3alIUTC M IMOCTOAHHOM BHHMAaHHHU CO CTOPOHBI
YCJIO0BCKaA.

4. Pa3BuTHE IICHHOCTHOTO OTHOIICHWS K 3HAaHHWSIM KaK HHTEIUICKTYaIbHOMY pecypcy,
obOecnieunBaronieMy Oyaylee 4eloBeKa, KaK pe3yJbTaTy KPOMOTIMBOTO, HO YBIEKATEIHHOTO
y4eOHOT0 Tpy/a.



5. Bocniutanue yOeXJ€HHOCTH B MO3UTHUBHOW POJIM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XMMUYECKH T'PaMOTHOTO OTHOUICHHSI K CBOEMY 3/I0pPOBBIO U OKpY>KarowlleH

cpene.

O011ee KOJINYECTBO YacoB: 17

Koa-
Ne Ilnanupyemas | DakTuyecKkas
oxa Tema ypoka BO o -
yp 4acoB
Pazoen 1: Xumus 6 yeumpe ecmecmeosnanusi - 5 u 7a
| XUMHSA KaK 9YaCTh €CTECTBO3HAHUSI. MeToabl | 6.09

HU3Y4YCHUA €CTCCTBO3HAHUA

[T/p Nel 3nakomMcTBO ¢ 1abopaTOpHBIM
2. obopynoBanuem. [IpaBuna 6ezomacHocTi 1 13.09
pu paboTe B XUMUYECKOM KaOWHETe

[1/p Ne2 HaGmronenue 3a ropsiei CBe4oil.
3. YcrpoiictBo cimproBkH. [IpaBuna padotei ¢ |1 20.09
HarpeBarelbHBIMU TpHOOpamMu

4. XHUMH4ecKkast CHMBOJIKA 1 27.09

5. KauecTBeHHbIe peakiiy B XUMUHU 1 4.10

Pasoen 2: Mamemamuueckue pacuemst 8 xumuu - 6 u

OTHOCHUTENBHBIE AaTOMHBIEC U MOJICKYJISIPHBIC

1. 1 11.10
MaccChl

) MaccoBast 10oJ1s XHMHUYECKOTO JIEMEHTA B 1 18.10
' CJI0)KHOM BEIIIECTBE. )

3. UucThie BelllecTBa U CMECH. 1 25.10

4. MaccoBas 10151 BEllIeCTBa B pacTBOPE. 1 8.11

5 [T/pNe3. «ITpuroroBneHue pacTBopa c 1 15.11
' 3a/IaHHOW MacCOBOM A0Jei '

6. MaccoBas o npumecei 1 22.11

Pa3zoen 3: Asnenus, npoucxoosawue c sewyecmseamu - 3 4

Paznenenne cmeceii. ®uibTpoBaHue U

1. 1 29.11
azcopoIusi.

2. [TP No 4. «OuncTka noBapeHHOMN COIN». 1 5.12
3. XUMHUYECKUE PEAKIIUH. 1 13.12
Pa3zoen 4: Pacckazvl no xumuu - 3 u

1 Yuenundeckas koHpepeHus «Beimarommecs 1 20.12

' PYCCKHE YUEHBIC - XUMUKH» '
7 Konkypc coobmmenuii yuammxcst «Moé 1 2712

JIFOOMMOE BEIIECTBOY

3. Konkypc yueHn4ecknx npoeKToB. 1
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