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1.Ilnanupyemble pe3yabTaThbl 0CBOCHHUS Y4eOHOr0 Kypca « XMMHs BOKPYI Hac»
1.1.JInuyHOCTHBIE pe3yJIbTAThI

Obyuarowuecs Hay4amcs u npuoopemym:

OCHOBHBIE IIPUHLIUIIBI OTHOLIEHUS K )KUBOW U HEXXUBOU IIPUPOJE;

YMEHUS B IPAKTHYECKOW JESATEIbHOCTH M IOBCEIHEBHOW MKHU3HM Uil OOBSICHEHUS
XUMHUYECKHX SBICHUH, IPOUCXOAAIINX B IPUPOJE, OBITY M Ha IPOU3BOJICTBE; 0€301IaCHOTO
oOpaleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYOBaHUEM;
NOHUMAaTh CMBICII U HEOOXOIMMOCTh COOJIIOJICHUS TPEANUCAHUN, NpPEIJIaraéMbIX B
MHCTPYKLHUAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIp.;

Obyyarowuecs noayyam 603MOHCHOCIU 0151 POPMUPOBAHUL:

IIO3HABATEJIbHBIX MHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA N3Y4YCHHE )KUBOM U HEXHUBOU
IPUPOABI;  HHTEIUIEKTyaJIbHBIX ~ YMEHMH  (0Ka3blBaTh, CTPOUTh  PacCyXIEHUS,
aHaJIM3UpPOBaTh, CPABHUBATH, J€JIaTh BBIBOJIBI;

9KOJIOTUYECKH IPAMOTHOIO ITIOBEJEHUS B OKPYKAIOLIEH Cpele;

3HAYEHUS TEOPETUUECKUX 3HAHUM JUIS IPAKTUYECKOM EATENbHOCTH YEI0BEKa,

HAy4YHBIX OTKPBITUM KaK pe3yJabTaT JIUTENbHbIX HAOIIOJEHHUM, ONBITOB, HAyYHOU
IIOJIEMUKH, IIPEOAOJICHHS TPYJHOCTE U COMHEHUM.

1.2.MeranpeaMeTHbIe pe3yJbTAThI

Obyuarowuecs Haywamcs:

IUIAHUPOBATh CBOU JEHUCTBHUS B COOTBETCTBUU C IOCTaBICHHOM LEJIBIO U YCIOBUSIMU €€
peanu3anuy;

BBINOJIHATH Y4€OHbIE IEHCTBUS B MAaTEPHAIM30BAHHOM, peUeBO 1 MBICIUTEIBHOM (GopMme;

IIPOSIBJIAITh UHULIMATUBY JEUCTBUS B MEKIMYHOCTHOM COTPYAHUYECTBE;

UCIIOJIB30BaTh BHEIIHIOK M BHYTPEHHIOIO peYb JUIA LIEJENOoJIaraHus, ILUIAaHUPOBaHUSA U
PeryJIsiiuK CBOEH NEATEIbHOCTH;

OBJIAIETh COCTABJIAIOLIUMU HMCCIIEIOBATENbCKON NEATEIIBHOCTH, BKIIKOYasl YMEHHUE BUJIETH
npo0sieMy, CTaBUTh BOIIPOCHI, BBIJBUraTh T'MIOTE3bI, JaBaTh OMNPEIEIICHUS MOHSATHUSM,
Ha0Jr01aTh, MPOBOJUTH IMPOCTEHIINE SKCIEPUMEHTHI, AeJaTh BBIBOJBI M 3aKIIOUEHUS,
CTPYKTYypUPOBaTh MaTepuai, 0ObSICHATD, JOKA3bIBATh.

OCO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUMN JUIS IIPAKTUYECKOMN NEATEIIBHOCTU YEJIOBEKa.

05)/1161}01/1/;1460}1 nojaydanit 603mMOHNCHOCHb.!

yMeThb paboTaTh C pa3IMYHBIMH HMCTOYHUKAMHM XHUMHUYECKOW HWHGpOpMauuu (Hay4dHO-
NOMYJISIPHOM ~ JUTEpaTypoil,  CHOpaBOYHMKAMH),  aHAIM3UPOBaTh  HHGPOpPMAIUIO,
npeoOpa3oBbIBaTh €€ U3 OJHOI (POPMBI B pyTyIo;

YMETh aJIeKBaTHO HCIIOJb30BaTh pEYEBbIE CPEACTBA AJI JUCKYCCMUM U apryMEHTaluu
CBOEH IIO3MLIMM, CpPAaBHUBAThb pa3HbIE TOYKU 3PEHMS, OTCTaUBATh CBOK IO3UIIMIO,
YBa)XXUTEJIBHO OTHOCUTHCS K MHEHUIO OKPYKAIOILINX;

yMeTh paboTaTh C pa3IMYHBIMH HMCTOYHUKAMHM XHUMHYECKOH HH(OpManuu (Hay4HO-
NOMYJSIPHOM ~ JIUTepaTypoil,  CHOpaBOYHMKAaMH),  aHAIM3UPOBATh  HHQOpPMAIUIO,
npeoOpa3oBhIBaTh €€ U3 OJHOI (POPMBI B IpyTyIo;

YMETh aJIeKBaTHO HCIIOJB30BaTh pEYEBBIE CPEACTBA AJI JAUCKYCCMUM U apryMEHTalluu
CBOEHM IO3MLIMH, CPAaBHUBAThb pa3HbIE TOYKU 3pPEHMS, OTCTaUBaTh CBOK IO3MIIMIO,
YBa)XXUTEIHbHO OTHOCUTHCS K MHEHHUIO OKPYKAIOIIINX;

Ilo3nasamenvhole
Obyuarowuecs nayuamcs:
— OCYIIECTBIIATHh MOUCK HEOOXOAMMON MH(OpMAIMU ISl BHIMOTHEHHs YIEOHBIX 3aaHUN C

UCTIOIB30BaHUEM y4eOHOW JIMTepaTypbl, OSHIWKIONEAWNA, CIPABOYHUKOB (BKIFOYAs
ANIEKTPOHHBIE, U(PPOBBIE), B OTKPHITOM HH()OPMAIMOHHOM HPOCTPAHCTBE, B TOM YHUCIIE
KOHTPOJIMPYEMOM MPOCTPAHCTBE UHTEPHETA;

OCYILECTBIIATH 3aUCh ((PUKcaIio) BHIOOPOUHOM HH(pOpMAMK 00 OKpYKAIOIIEM MUPE U O
cebe caMoM, B TOM YHCJIE C TOMOIIbI0 HHCTpyMeHTOB KT



HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM 4YHUCIE MOJENU (BKJIHOYAs
BUPTYaIbHBIC) U CXEMBbI (BKIIIOYAsI KOHIIETITYAIbHBIC) AJIsl PEIICHUS 3a1a4;

CTPOUTH COOOIIECHUS B YCTHOW U MUCbMEHHOM (opMe;

CTPOUTBH PACCYXJIEHUS B (OpPME CBSI3U MPOCTHIX CYXKIEHUH 00 0OBEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBA3SX;

yCTaHaBJIMBaTh aHAJIOTUH.

Obyuarowuecs nonyuam 603MO*CHOCMb.

OCYIIECTBIISITh  PACIIMPEHHBIH TMOMCK WHGOPMALMKM C HCIOJIB30BAaHHUEM pPECypCOB
o6uomotek u cetu HTEpHET;

3aMnuchIBaTh, (HUKCHPOBATH HHPOpPMALKI0O 00 OKpYKaloLIleM MHpPE C IOMOIIBIO
nncrpymenroB UKT;

CTPOUTH  JIOTUYECKHE  PACCYXKACHHUS, BKJIIOYAIOUINE  YCTAHOBICHHE  IPHUYHMHHO-
CJIEICTBEHHBIX CBSI3EH.

Kommynukamuenwie
Obyuarowuecs Hayuamcs:

aJICKBaTHO WCIIOJIb30BaTh KOMMYHHKATHBHBIC, TPEXKIEC BCETO PEUEBBIC, CPEACTBA IS
pelLICHHS Pa3JINYHBIX KOMMYHHKATUBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE BHICKA3bIBAHUE
JIOITYCKaTh BO3MOXKHOCTh CYIIECTBOBAHUS y JIFOJICH Pa3IUIHBIX TOUCK 3PECHUS, B TOM YHCIIE
HE COBMAJAIONIUX C €ro COOCTBEHHOW, M OPHEHTHPOBATHCS HA IMO3MIMIO MapTHEpA B
OOIICHUY U B3aUMO]ICICTBHU,

YUUTHIBATh pPAa3HbIC MHEHUS W CTPEMHUTHCS K KOOPAMHAIMM PA3JIUYHBIX MO3MIUN B
COTPYIHUYECTBE;

(bopMyIHpOBaTh COOCTBEHHOE MHEHHUE H TTO3UIIUIO;

JIOTOBAPUBATHCSA M MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOW JICATEIHHOCTH, B TOM
YKCJIC B CUTYAIlMH CTOJIKHOBEHUSI HHTEPECOB;

CTPOUTH TMOHSATHBIC NI MapTHEPA BBICKA3BIBAHUS, YUUTHIBAIOIINE, YTO MAPTHEP 3HACT W
BHJIMT, 4 UTO HET;

3aJ1aBaTh BOTIPOCHI;

KOHTPOJIMPOBATh JIEHCTBUS MapTHEPA;

UCIIOJIb30BATh PEUb JIJISl PETYJISIIUN CBOCTO JICHCTBHS;

aJICKBaTHO MCIIOJIb30BATh PEUEBBIE CPECTBA ISl PEIICHUS PA3TMYHBIX KOMMYHHUKATUBHBIX
3aJ1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBAHKE, BIAJICTh JUATIOTHYCCKOM (popmoii pedn.

O6yqa;0u¢uec;l nouaydant 603mMOACHOCNb.

BJIa/IETh MOHOJIOTMYECKON U IMaJIOru4eckoi (oopMaMu peun;

(dbopMHpOBaTh HABBIKK KOJIJIEKTUBHOM U OPraHU3aTOPCKOM 1eATEIbHOCTH;
apryMeHTHpOBaTh CBOE MHEHHE, KOOPJAMHHUPOBATH €ro C IMO3ULHUAMU HapTHEPOB MpH
BbIpa0OTKe OOIIEro peleHHsl B COBMECTHOM 1€ TeIbHOCTH;

aJIeKBaTHO MCII0JIb30BaTh peueBble CPeACTBa s 3P (HEKTUBHOTO PEIICHUs Pa3HOOOPa3HBIX
KOMMYHMKaTUBHBIX 3a7ad.

Ilpeomemmnuie
B xoze peanu3zanuy nporpaMMsl y yuawuecs chopmupyemcsi:

BOKHEUIIINE XUMUYECKUE TTOHATUS: XHUMHUS, XUMHUYECKUE METObl U3YUEHUs, XUMUUICCKUN
AJIEMEHT, aTOM, HOH, MOJEKYyJla, OTHOCHUTEJIbHbIE aTOMHAas W MOJIEKYJsipHAsh Macchl,
BEIIIECTBO, KJAcCHU(UKAIMA BEIIECTB, XUMHUYECKAs PEaKIUs, KOppo3us, (UILTPOBAHHE,
TUCTHIUISIMS, afAcopOIns; OpraHUYecKass U HEOPTaHUYECKash XUMHUS; >KUPBI, YTIIEBOJBI,
OeJIKM, MUHEpAJIbHBIC BEIIIECTBA; KAUYECTBEHHBIC PEAKITUH;

OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHHSI MAcChl BEILIECTB, IOCTOSTHCTBA COCTaBa BELIECTBA;
BOKHEUIIIME BEIICCTBA M MaTEpPHAIbl: HEKOTOPHIC METAJUIbI, CEpHAsi, COJIsTHASA, a30THAs W
YKCYCHAasi KMCJIOTHI, LIEJI0YH, aMMHUAK, JKUPBI, MbLIa, TII0K03a, caxapo3a, kpaxmai, CMC;

Ywu;uec;z Hayyamcs.:

HAa3bIBATh OTACIBHLIC XUMHYCCKUC 3JICMCHTBI, UX COCAUWHCHHA; N3YYCHHLIC BCUICCTBA I1O
TPUBHUAIBLHOM MJIM MEXKIYHAPOJAHON HOMEHKIIATypE;



— BBINOJHATH XMMUYECKUH SKCIIEPUMEHT 1O PACIO3HABAHUIO HEKOTOPBIX BEIIECTB; PACUETHI
IO HaXO0XIACHHIO OTHOCHUTEIbHOM MOJIGKyJISIpHOﬁ MacCcChbl, OOJK BEIICCTBA B pPaCTBOPC,
JJIEMEHTA B BEILIECTBE;

— MPOBOAUTH CaMOCTOSITCIBbHBIN ITOMCK XHMHUUYECKOM I/IH(I)OpMaLII/II/I C HCIOJIb30BAHHUCM
Pa3IMYHBIX MCTOYHHMKOB (HAYYHO-TIOMYJISAPHBIX H3/JaHHH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
MHTEPHET-PECYPCOB);

- 3amKChIBaTh XHMMHUYECKYI0O CHMBOJHMKY: 3HAKM HEKOTOPHIX XHMHYECKHX D3JEMEHTOB,
q)OpMy.]IBI XUMHUYCCKUX BCUICCTB, KJ'IaCCI/I(bI/IKaI_[I/IIO BCIICCTB IO arp€raTHOMY COCTOAHHIO U
COCTaBYy;

2.Conepikanue Kypca.
OcHoBHoOe coJepkaHHe IPOrPaMMBbl Y4eOHOI0 Kypca « XMMHs BOKPYT Hac» 7 KJacc
(1 yac B Hee110)

I'nasa |. Xumus B nentpe ecrectBo3Hanus (11uacos)
Xumusn kax wacmo ecmecmeoznanus. llpeomem xumuu
XUMHS — YacThb €CTECTBO3HAHHUS. B3aMMOOTHOLIEHMS 4YellOBEKa M OKPYXKAroIIEero Mupa.
[Ipeamer xumuu. @uznyeckue Tena u BeulectBa. CpolicTBa BewecTs. lIpumMenenne BeniecTB Ha
OCHOBE MX CBOWCTB.
Haonwoenue u 3xcnepumenm Kax Memoowvl u3y4eHus eCmecmeo3Hanus u Xumuu
HabGmonenne xak OCHOBHOM METOJl MO3HAHHS OKPYKAIOIIEr0 MUpPA. YCIOBUS NPOBEACHUS
HaOmonenus. l'umote3a. OkcrnepumeHT. BwiBog. Crpoenue mumamenu. JlaGoparopus u
obopyI0BaHue.
Mooenuposanue
Mopnens, monenupoBanue. OCOOSHHOCTH MOJETUpPOBaHUs B reorpadum, (uzmke, OUOIOTHH.
Monenu B Ouonoruu. Mynsbku. Monenu B gusuke. DnektpodopHas MamuHa. ['eorpaduyeckue
MOJIeIM. XUMHUYECKHE MOJEIN: TIpeAMETHble (MOJENM aToMa, MOJIEKYJ, XUMHYECKHX MU
MPOMBIIIICHHBIX TPOU3BOJCTB), 3HAKOBBIC, WM CUMBOJIBHBIE (CHMBOJIBI AJIEMEHTOB, (hOPMYIIbI
BEIIIECTB, YPABHEHUS PEAKIINA).
Xumuueckue 3naKu u gpopmynwl
XUMHYECKUN 3JIeMeHT. XuMudeckrue 3Haku. Mx o0o3HaueHue, MpPOU3HOIICHUE. XUMHUYECKUE
dopmynbl  BemiecTB. [IpocThle M crokHble BemecTBa. HWHAEKCH M KO3()PUIMEHTHI.
KadecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BEIIECTBA.
Xumus u puszuka
YHUBEPCATBHBIN XapaKTep MOJ0KEHUN MOJIEKYIIPHO-KUHETHYECKON TeopuH. [IoHATHS «aToM»,
«Monekyna», HoH». Crtpoenue BemiecTBa. Kpucrammyeckoe COCTOSIHME — BELIECTBA.
Kpucrannnaeckue pemetku TBepAbix BemecTs. uddysus. bpoynosckoe npmkenue. Bemectra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.
Azpezammuple cocmoanusa eeuiecme
[TonstTue 00 arperaTHOM COCTOSHUU BemlecTBa. DHU3MUECKHE M XUMHUECKUE SIBICHHS.
["a3000pa3Hble, )KUAKUE U TBEpAbIE BellecTBa. AMOp(HbIE BEeleCTBa.
Xumus u zeozpaghusn
("ctpoenue 3emun: spo, MaHTHs, Kopa. JluTocdepa. MwuHepanbl M TOpPHBIE TOPOIBI.
MarMaTiueckue M OcaJlouHble (HEOPraHWYeCKHe M OpPraHUYecKue, B TOM YHCIE M TOpIOYHe)
MOPO/IBI.
Xumus u ouonocusn
XVUMHYECKUH COCTaB >KMBOW KJIETKH: HEOpraHuyeckue (BoJa U MHUHEpaJbHbIE COJH) U
oprannueckue (OeNKu, >KUPBI, YIIeBObI, BATAMHHBI) BellecTBa. bronorndeckas poib BOABI B
KHUBOH KieTke. PotocuHTe3. Xiaopodui. buonornueckoe 3HaueHNE KUPOB, OCIKOB, IPUPHBIX
Maced, YIJIeBOJIOB U BUTAMUHOB JIJIsl ’KU3HEIEATEIbHOCTH OPTaHU3MOB.
Kauecmeennvie peakyuu 6 xumuu
KauecTBeHHnsle peakiuu. Pacrno3HaBaHHMe BELIECTB C IMOMOIIBIO KadeCTBEHHBIX pEaKLUM.
Ananutuyeckuil curnai. OnpenensieMoe BEMIECTBO U PEAKTUB Ha HETO.



JTEMOHCTPALIUM

Konnekuust pa3inuuHbIX OpeaMeToB WM Qororpaguil mpeaMeToB U3 ATIOMUHUS IS
WUTIOCTPAIINH UIEH «CBOMCTBA - IPUMECHCHUEY.

YyebHoe 000pymOBaHHE, HCIOJIb3yeMOe Ha ypokKax (U3HKH, OMOJIOTHH, reorpaduu H
XUMUH.

OnektpodopHas MamuHa B jaelcTBuu. ['eorpaduueckue momenu (rao0yc, Kaprta).
buonorudeckne monenu (MyJIsDKM OpPraHOB M CHUCTEM OPraHOB PACTCHUH, KMBOTHBIX U
yenoBeka). Duznueckue M XUMHUYECKHE MOJIEIM aTOMOB, MOJEKYJ BEIIECTB U
KPUCTALTMYECKHUX PEIICTOK.

OObeMHbIE U HIAPOCTEPKHEBBIE MOJICIH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOrO I'a30B, METaHa.
OOpa3upl TBEPABIX BEIIECTB KPHUCTAUIMYECKOTO CTPOeHUs. Molenu KpPUCTALTHYECKIX
pEIIETOK.

Bona B Tpex arperaTHBIX cOCTOSHUSAX. KOJIEKIHS KPUCTAIUIMYECKHX M aMOP(HBIX
BEIIECTB U U3JIEIHI U3 HUX.

Komneknust MUHEpAIOB (J1a3ypUT, KOPYHII, XaIIbKOITUPHT, (DITFOOPHUT, TAJIHT).

Konnekuust ropHbIX mopona (TpaHUT, paziuvHble (QOpPMBI KalbIlUTa — M, Mpamop,
W3BECTHSK).

Konnekuus roprounx uckonaembix (He(hTh, KAMEHHBIH YroJib, CIAHIIbI, TOPD).

JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI

Hayunoe Habmtonenue u ero onucanue. MzyueHue cTpoeHus IiaMeHu.
CrimproBast SKCTpaKIus XJI0poduiia U3 3eJeHbIX JTUCTHEB PACTCHUH.
«IlepenuBanue) yrieKUCIOro ra3a B CTakaH Ha YpPaBHOBEILICHHBIX BECax.
KauecTBennas peakuus Ha kucinopo. KauecTBeHHast peakuys Ha YriIeKUCIIbIN ras.

JIABOPATOPHBIE OIIBITHI

PacnpocTpanenue 3anaxa 0/1eK0JI0OHa, JyXOB WU J1€30/I0paHTa Kak mpouecc quddysum.
HaGnronenue OGpoyHOBCKOTO ABMXKEHHSI YaCTUYEK YEPHOM TYIIH MOJT MUKPOCKOIIOM.
Jud¢ys3us nepManraHara Kajaus B )KeJaTHHE.

OO6Hapy:xeHue 3(hpUpHBIX Maces B aleIbCHHOBOM KOpOUKe.

N3yueHne rpaHuTa C IOMOIIBIO YBEIUYUTEIBHOIO CTEKIIA.

Omnpenenenue conepkaHus BOAbI B PACTEHUU.

OO6Hapy’xeHue Maciia B CEMeHax IMO/ICOJIHEYHUKA U TPELIKOro opexa.

OOHapyxeHue Kpaxmaja B MIIEHUYHOH MyKe.

B3aumoneiictBue ackopOMHOBOM KHCIOTBHI ¢ HoAoM (ompeneneHue ButamuHa C B
Pa3JINYHbBIX COKAX).

[TponyBaHue BbIIBIXa€MOT'0 BO3AyXa Yepe3 U3BECTKOBYIO BOY

*O0Hapy>keHHe N3BECTKOBOW BOJIbI CPEM Pa3IMYHbBIX BEIIECTB.

JAOMAIITHHUE OIIBITBI

N3rorosienune Moaenei MOJIEKyJl XMMUYECKUX BewlecT U3 [lmactunmnna.
Huddysus caxapa B Boje.

OMnBITH C MMyCTOM 3aKPBITOH MIACTUKOBON OYTHUIKOH.

OGHapyxeHue KpaxMaja B TPOIyKTaxX MUTaHUS; I0T0KaX.

ITPAKTUYECKAS PABOTA Ne 1

3HAKOMCTBO C JJabopaTopHbIM 000pynoBaHueM. [IpaBuna TeXHUKHU OE30MACHOCTH.
ITPAKTHYECKAS PABOTA Ne 2

Habmroienue 3a ropsiieit cBedoil. Y cTpoicTBO U paboTa CIIUPTOBKH.
I'naga |l. MaTtemaTuka B xuMuu (9 4acoB)
Omnocumenvnovle amMOMHAA U MONEKYIAPHAA MACCHL
OtHocutrenbHas aromMHas Macca 3ieMeHTa. MonekyndapHas  Macca.  OmpenerneHue
OTHOCHUTEIIbHOM aTOMHOW MacChl XMMHYECKHX 3jeMeHToB mo Tabmuie JI. M. Menneneesa.
HaxoxxneHne OTHOCHTEIbHOM MOJEKYJISIpHOW Mac-Chl 1o (opmyne BemiecTBa Kak CyMMBbI
OTHOCHTEJIBHBIX aTOMHBIX Macc, COCTABIIAIOLINX BEIIECTBO XUMUYECKHUX 3JIEMEHTOB.



Maccosas 0015 Inemenma 6 cll0HCHOM Geujecmee

[ToHsiTHE 0 MaccoBOil J10JI€ XMMUYECKOTO dlieMeHTa (W) B CJI0)KHOM BEIIECTBE U €€ pacdeT 10
dopmyne BemectBa. Haxoxmenue Qopmynsl BelecTBa MO 3HAYEHUSM MAaCCOBBIX JOJICH
00pa3yIoUIMX ero IEMEHTOB (JUI IByX4aCOBOTO U3yUCHHS Kypca).

Yucmole seuiecmea u cmecu

Uucteie BemectBa. CMmecu. l'eTeporeHHble W TOMOTE€HHBIE cMecd. [ a3000pasHbie (BO3IYX,
NPUPOJHBIN Ta3), Kuakue (HeTh), TBEpAble CMecH (TOPHBIE TOPOIbI, KyJWHAPHBIE CMECH U
CHHTETUYECKHE MOIOIIINE CPEACTBA).

Oovemnasn 0ona 2aza 6 cmecu

Onpenenenne 00beMHOI 1omu ras3a () B cmecu. CoctaB atMoc(hepHOro Bo3ayxa U MpUPOJHOTO
raza. Pacder oObema 10111 Taza B CMeCH 110 ero 00beMy, 1 Ha00OpOT.

Maccosaa o0ona eewecmeéa 6 pacmeope MaccoBas 107 BEIIeCTBa (#>) B PpacTBOpeE.
Konnentpanusi. PactBopuTens M pacTBOPEHHOE BemiecTBO. Pacder Macchl pacTBOPEHHOTO
BEIIIECTBA 10 MAacCe PacTBOpPa M MACCOBOH J10JI€ paCTBOPEHHOTO BEIIECTBA.

Maccoesan oona npumeceii

[TonsiTHe 0 YKCTOM BeLIECTBE W mpuMecH. MaccoBast joJis pumec (W) B 00pasiie UCXOJHOTO
BentecTBa. OCHOBHOE BelecTBO. Pacdyer mMacchl OCHOBHOTO BEIIECTBA II0 Macce BEIIeCTBa,
COJIepIKAIIETO OMPEACTICHHYIO MaCCOBYIO JIOJIIO TPUMECEH.

JAEMOHCTPALIUA
- Konnexius pa3nu4HbIX BUIOB MpaMopa U U3 (MM WLTIOCTPALUNA U3IENIHiA) U3 HETO.
- (CmMech peyHOro U caxapHOro Iecka u Ux paszeiieHHe.
- Konnexus Hegtu u HehTEIPOIYKTOB.
- Komnekmus O6b1TOBBIX cMecei (KynmuHapHBIX cMeceid, CMC, mammnyHel, HAalmMTKOB | 1p.).
- Jumarpamma coctaBa atmochepHoro Bo3ayxa. Jluarpamma coctaBa mpupoIHOTO rasa.
- Komnekmuss «MuHepansl ¥ TOpHBIE TOPOABD (00paslbl BEHIECTB W MAaTepHaJOB,
COJIepKAIUX ONPENIeNIEHHYIO JI0JII0 IpUMeceit).
JOMAIIHHUE OIBITHI
- H3ydenue cocraBa HEKOTOPHIX OBITOBBIX U (hapMaleBTHUECKUX MPENapaToB, COAEPKAIINX
ONPEAEIICHHYIO JTOJIIO TPUMECEH.
IHPAKTUYECKAS PABOTA Ne 3
IIpuroroBnenue pacTBopa ¢ 3aJaHHON MacCOBOM JI0JI€M paCTBOPEHHOTO BELIECTBA.

I'nasa lll. fiBnenusi, npoucxoasinme c BemecrBamu (11 yacos)

Pa3zoenenue cmeceii

CriocoObl pa3zeneHuss cMmeced M OYHMCTKa BemecTB. HekoTopble mpocTeiiine crnoco0s!
paszieNieHus CMeceil: MpoceuBaHue, pas3elieHue cMeced TMOpOILIKOB JKele3a U Cephl,
OTCTaMBaHUE, JIeKaHTalMsA, LEHTPU(PYTUpPOBaHUE, pa3/eiCHUE C TOMOIIBIO JEIUTEIbHON
BOPOHKH, (punbTpoBanue. OunbTpoBaHue B 1abopaTopuu, ObITY U na mpousBojicTBe. [lonarue o
¢mibTpare. Ancop6uus. [TonstTue 06 agcopOuuu u agcopOeHTax. AKTUBUPOBAHHBIN yroib Kak
BOKHEUINH afiICOPOEHT. Y CTPOICTBO MPOTHBOTa3a.

Hucmunnayusn, unu nepeconka

Juctumnsinust  (MeperoHka) Kak IMpoOLecC BbIIETCHHS BellecTBa U3 JKUIKOM CMecH.
JuctuinnupoBaHHas BoJia U 00J1acTH ee MPUMEHEHHUS.

Kpucrannuzanuss wniu BelmapuBanue. Kpucramnmsauus u BblIapuBaHue B Jaboparopuu
(kpucTamu3aropsl U GpaphopoBbIe YAIIKU JJIs BBITAPUBAHUS) U IPUPOJE.

[Teperonka nedtu. Hedrenpoaykrel. @pakiinoHHas EperoHKa KUIKOr0 BO3AyXa.

Xumuueckue peakyuu. Ycnoeus npomeKkanus u nPEKpPAueHUA XUMUYECKUX PEAKYUl
XVUMHYECKHE peakIMM KaK MpoLecc MpeBpalleHus OJHUX BELIECTB B JApyrue. Y CIOBUS
MPOTEKAHUsl U MPEKpPaLICHUs XUMUYECKUX peakuuid. CONpUKOCHOBEHHE (KOHTAKT) BEILECTB,
HarpeBanue. Karanuzarop. MUHruOuTop. YnpasiaeHue peakiiusMu TOPSHHS.

Ilpusznaku xumuueckux peaxyuii



[lpu3Hakn XUMHYECKUX pEaKIMii: W3MEHEHHWE IIBeTa, OOpa3oBaHHE OCalKa, pPacTBOPECHHUE
MOJIYYCHHOI'O OCaJKH, BBIJACJICHUC TIa3a, IOABJICHUC 3allaxd, BBIACICHUC WK IOIJIOMICHHUC
TETUIOTHI.

JTEMOHCTPALINN

@unptp HlorTa. Boponka broxnepa. YcraHoBka /i GUIBTPOBAHUS 1101 BAKYYMOM.
PecniuparopHble Macku U MapJIeBbIE IOBA3KH.

IIpoTuBoOras u ero ycTpomcrso.

Komnexuus «Hedts 1 HedhTenpoayKThI».

I[EMOHCTPA]_[I/IOHHI)IE IKCIIEPUMEHTHBI

- Pa3zgenenue cmecu mopoiika cepbl U JKeJIe3HbIX OMUIIOK.

Pa3nenenue cMecu mopouika cepsl U mecka.

Pa3nenennie cMecu BOJIbI U PACTUTEIHLHOTO Macjia ¢ HOMOUIBIO AETUTEIbHON BOPOHKH.
[Tony4yeHue IUCTHIUIMPOBAHHOW BOJBI C TIOMOIIBIO JIAOOPATOPHOW YCTAHOBKH IS
MEPETOHKH JKUKOCTEH.

Paznenenue cMecu nepMaHranaTa v AUXpoMara Kaius Coco0OM KPUCTATU3AIIH.
BzanmojeiicTBre jKene3HbIX OMUIIOK U MOPOIIKa Cepbl IPU HAarpeBaHUU.

[TomrydeHue YriIeKHCIOrO ra3a B3aWMOJACHCTBHEM MpaMmopa ¢ KHUCIOTOH W OOHapyKeHUE
€ro C MOMOIIBIO0 U3BECTKOBOW BOJIBI.

«Karanurnyeckoe pasioxeHHe MEPOKCHAa BOAOpona (KaTaau3aTop -AHOKCHI MapraHIila
(1V)).

OO6Hapy’xeHue pacTBOpa LIEJI0UU C IOMOILBIO MHIMKATOPA.

B3aumopeiictBue pacTBOopa NepMaHraHata Kaiusi W pacTBopa JuXpomara Kaius C
pacTBOpoMm cyib(huTa HaTPUS.

B3aumopeiicTBie pacTBopa nepMaHraHara Kajaus ¢ aCKOpOMHOBOI KUCIOTOM.
BsanmopeiicTBre xJiopuaa xeses3a ¢ )KeITOH KPOBSIHOW COJIBIO M THIPOKCHIOM HATPHUS.

- BsaumopnetictBue runpokcuna xenesa (111) ¢ pactBopom consiHOM KHCTOTHI.

JIABOPATOPHBIE OIIbITBI

AncopOuyst KyKypy3HbIMHU MaJOYKaMH MapoOB Maxy4dHX BEIIECTB.

N3yuenue ycTponCTBa 3aKUTaJIKH U IIJIAMEHHU.

JOMAIIIHHUE OIIBIThI

Paznenenue cmecu cyxoro MoJIOKa M PEYHOIO IecKa.

OtcranBaHue B3BECH MOPOIIKA I YUCTKH IOCYIbI B BOJE U €€ ACKaHTalMsL.
AncopOuusi akTUBHUPOBAHHBIM YIJIEM KpacCSIIMX BEUIECTB MENCU-KOJbI.
PactBopenue B Bojie Tabnetku acnupuHa YIICA.

[IpuroroBneHrne U3BECTKOBOW BOJBI U OIBITHI C HEH.

Nzyuenue coctaa CMC.

IHNPAKTHYECKAS PABOTA Ne 4

BripammBanue KpuCTauioB CONTH (TOMAITHHN SKCIEPUMEHT).
ITPAKTHYECKAS PABOTA Ne §

OuncTKa MOBAPEHHOM COJIH.
ITPAKTHYECKAS PABOTA Ne 6

W3ydeHue mporecca KOppo3HuH Kene3a (JOMaITHUI 3KCIIEPUMEHT).

I'nasa V. Paccka3bl no xumuu (44aca)

Yuenuueckan xongpepenyusn

+Briaromuecs pycckue ydeHble-XuMUKN». O xnu3HM U nestenbHocTd M. B. Jlomonocosa, /1. U.
MenneneeBa, A. M. ByTiepoBa, Apyrux OTEUECTBEHHBIX M 3apyOeXHBIX Y4EHBIX (IO BHIOOpY

yyaumxcs).

Konkypc cooduienuii yuawguxcsa



+Moe nmo0uMoe XUMUYecKoe BemecTBO». OO0 OTKPBITUU, MOJYyYEHUU U 3HaUYEHUU BBIOPAHHOTO
XUMHUYECKOTO BEILIECTBA.
Konkypc yuenuueckux npoexkmog (I1ocBsiiieH n3y4eHUI0 XUMUYECKUX PEaKIUil)

3. TemaTu4yeckoe MJIAHUPOBAHNE ¢ YKAa3aHHEM KOJIUYECTBA 4YacoB,
OTBOAUMBIX HA OCBOEHHE KAXKI0N TeMbI

Ne Pa3pnen, Ha3BaHue TeMbl YPOKa KosmnuecTBo
YPOKa 4acoB
TI'JIABA |. XUMUSA B HEHTPE ECTECTBO3HAHMUA (11 yacoB)
1 Hncmpyxkmaoiwe no Th. 1
XUMU KaK 4acTh €CTeCTBO3HAaHUA. [IpeaMer xumun
2 HaGuroieHre u 3KCIepUMEHT KaK METOJIbI H3yUCHHS €CTECTBO3HAHUS U 1
XUMHH
3 Wnctpykrax no Th. 1
IIpakTuyeckas padora Nel . 3HaKkOMCTBO € 1TaOOpPaTOPHBIM 000PYI0-
BaHueM. [IpaBuna TeXHUKH
4 Wuctpykrax mo Th. 1
IIpakTnyeckas padora Ne2 HaGnronenue 3a ropsiieil cBeuoi. Y cTpoii-
CTBO U pabOTa CIIUPTOBKH.
5} MopenupoBanue 1
6 XUMHUYeCcKUe 3HAKU U HOPMYIIBI 1
7 Xumus 1 pusnka 1
8 ArperaTHbple COCTOSIHVSI BEIIECTB 1
9 Xumus u reorpadust 1
10 | Xumus u Orosorus 1
11 KauecTBeHHbIE peakllni B XUMHH 1
I'naBa |l. MATEMATHUKA B XUMMMH (9 yacoB)
12 | OTHOCUTENbHBIE AaTOMHAS i MOJIEKYJISIPHASI MACCHI 1
13 | MaccoBas 10715l 2JIEMEHTA B CJIO)KHOM BEIECTBE 1
14 YucTele BelNecTBa 1 CMECH 1
15 O0BeMHas 10JIsd ra3a B CMECH 1
16 | Ancmpyxmaosic no Th. MaccoBas 101 BEIIECTBA B paCTBOPE
17 | Uncmpyxmaoic no Th. 1
[Ipaktuueckas padorta Ne 3. IlpuroTtoBiieHne pacTBopa ¢ 3aJaHHON Mac-
COBOM J10JI€M paCTBOPEHHOT'O BELIECTBA
18 MaccoBas oJ1s npuMecei 1
19 | Pemenue 3a1a4 v ynpakxHeHHi 1Mo TeMe «MareMaTuka B XUMUI 1
20 | KonTpospHas padota Ne 1 mo reme «MareMaTHKa B XUMHH) 1
I'JIABA 1l1. ABJEHUSA, NPOUCXOJAAIIUE C BEIHECTBAMM (11 yacos)
21 | Pa3nenenue cmeceil. 1
1. Cioco0OwI pazeneHus cMecen
22 | 2. dunpTpoBaHHE 1
23 AncopOmmst 1
24 JncTunnsamus 1
25 | OOcyxIeHne pe3yabTaToB MpakTHIeckoi padboTsl Ne 4 « BeipaniuBanue 1
KPUCTAIIJIOB COJINY (TOMAIITHUH OIIBIT)
26 | Uncmpyxkmaowc no TH 1
[Tpaktuyeckas pabora Ne 5 «OuucTka moBapeHHON COIM»




27

XHUMHUYECKUE PEAKLUU. Y CIIOBUS IPOTEKAHUS U IIPEKPALLECHUS
XUMHYECKHUX peaKui

28 [Ipu3Haky XUMUYECKUX peaKIui

29 | Obcyxnenue pe3yabTaToB MpakTuueckor padboTel Ne 6 «3ydeHue
poliecca KOPPO3uM ese3a (JIOMAITHUHN OIIbIT)

30 O06001IeHe U aKTyaIn3alys 3HaHUH 110 TeMe «SIBJICHHS, IIPOUCXOISAIINE
¢ BemrectBaMmy. [loaroroBka kK KOHTponbHOM padore Ne2

31 Kontponbnas padota Ne 2 1o TeMe «SIBieHus, MPOUCXOSAIITUE C BElle-
CTBaMU»

I''TABA 1V. PACCKA3BI 10 XUMHMH (4 uaca)

32 | Yuennueckas KoH(pepeHus «Bpinaronmecs: pyccKue y4eHbIe-XUMUKI.
0 xu3um u gesrenbHoct M. B. Jlomonocoga, [I. 1. Menneneena, A. M.
byrneposa

33 Konkypc coobmienuit yuammxcs «Moe Tr00MM0oe XUMUYECKOE BEIIECTBOY.
OO0 OTKpPBITHH, TTOJIYYCHUH U 3HAYECHUU BEIOPAHHOTO XUMHYECKOTO
BEIIECTBA

34 | Bakmrouenue. Mtorn nu3ydeHus Kypca 3a roja. XMMHYECcKasi BAKTOPHUHA
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