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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEro
obpasoBanusi, npexacraBieHHbIx B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOM paboueit
IpOTpaMMbl BOCIUTAHUS U C YYETOM KOHUEMHIMU MPENoIaBaHus y4eOHOTro mpeamera «XUMHUs» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparuu.

[IporpaMmma 1o XumHuM JAa€T MpeAcCTaBiICHHE O MeNsiX, OOIIel cTpaTeruu OOydeHHs,
BOCIUTAHUS U Pa3BUTHUA OOYy4aIOUIUXCS CpPEICTBAMH Y4eOHOro IpelMeTa, YCTaHaBIMBAET
00sA3aTeNIbHOE MPEIMETHOE COJIEpP)KaHUE, NPEIyCMATPUBAET pACIpPENEICHUE €ro o KilaccaMm H
CTPYKTYpUPOBAaHUE IO pa3zesiaM U TeMaM MpOorpamMmbl 0 XMMHHU, ONPEAEISAET KOJIUUYECTBEHHbIE U
KAUECTBEHHBIC XApAaKTEPHUCTHKU COJEpKaHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3yYEHUS
XUMHUHM C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€ll, JIOTMKH y4yeOHOro mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH IpPEeAMETa IS peau3aluu
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOH 0O0Opa30BaTelbHOW IpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, a TaKKe TpeOOBaHUHN K pe3ylbTaTaM 00yueHUsl XUMHUH Ha YPOBHE
Hene M3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB y4eOHO-IIO3HABATEIbHOW JESATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XMMHHU CITY)KUT OCHOBOW il (POPMUPOBAHUS MHUPOBO33PEHUSI O0YYAIOIIETOCS, €TO0
MPEJICTABICHUI O MAaTepUAIIbHOM €JUHCTBE MUPA, BAXKHYIO POIb UTPAIOT (POpMHUpyEeMble XUMHEH
MPEJICTABICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMH BEIIECTB B MPUPOJE, O MyTAX
pemieHust  TI00aNbHBIX  MPOOJIEM  YCTOWYMBOTO  PAa3BUTHA  YeNIOBEYECTBA —  CBHIPHEBOM,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH Al caMOopa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPUECKHUX CIOCOOHOCTEH oOyuaromuxcs,
HABBIKOB X CAMOCTOATEIbHON yueOHOM! AeSITeTbHOCTH, SKCIIEPUMEHTANIbHBIX U UCCIIE10BATENbCKIX
yMEHUH, He0OOXOAUMBIX KaK B TTOBCEIHEBHOM KHU3HM, TaK U B IPOPECCUOHATBHOMN NeSATEIbHOCTH;

3HAKOMUT CO CIEU(PHUKON HAyYHOTO MBIIIJICHHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIs1a
Ha €IMHCTBO TMPHUPOABI M 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOrMUYECKOe 00pa3oBaHHe 00yUYaroIHUXCsl.

JlanHble HampaBlieHUss B OOy4YeHHMM XHMMHUU OOECTeYMBAIOTCS CHEeHUu(UKON Ccoep KaHus
yueOHOro mpenMeTa, KOTOPbIM SBISETCS MeJaroruuyecky aJanTHpPOBAHHBIM OTpakKeHHEM 0a30BOi
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumumu Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroMMHUCS CUCTEMBI TEPBOHAYATIBHBIX MOHSATUN XUMHH, OCHOB HEOPraHHMYECKONH XUMHUHM U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMUH.

CrpykTypa cojepxkaHus NPOrpaMMbl M0 XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
nozaxoja k e€ uzyuenuro. CozepkaHue CKIIaabIBa€TCs U3 CUCTEMBI TOHITHH O XUMHUYECKOM 3JIEMEHTE
U BELIECTBE M CHUCTEMBbl MOHATUH O XuMuuyecko peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY OCIEA0BATEIbHOIO PAa3BUTHS 3HAHHM Ha OCHOBE TEOPETHUECKHX
IIPEJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUsI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H.

Teopernueckne 3HAHMS pPACCMAaTPUBAIOTCS HAa OCHOBE OHMIIMPUYECKH TMOJYYEHHBIX U
OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYTOMY, BBITTOJIHSS
(GyHKIMU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO



IIPUMEHEHHUS U TIOJIYyYCHHS U3y4aeMbIX BEILECTB.

OcBoeHue npoOrpaMMbl MO XUMHH CIIOCOOCTBYeT (OPMHPOBAHMIO TIPEACTABICHUS O
XUMUYECKOM COCTaBIIAIOLIEH HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHON IPUPOJBL,
LIEHHOCTHOTO OTHOLICHHs K HAay4YHOMY 3HAaHHUIO M METOJAM IIO3HAaHMsA B Hayke. M3ydyeHune xumuu
IPOMCXOIUT C MPHUBJICYEHUEM 3HAHUI U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyxKaromui
Mup», «bronorus. 5—7 knaccel» U «DU3uKa. 7 KIace.

[Tpy U3y4eHUN XMMUU MPOUCXOIUT (OPMHPOBAHME 3HAHUU OCHOB XMMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JEesITeIbHOCTH YEJI0BEKa M KaK OJHOrO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3a7aua y4eOHOIro IpeAMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHUYECKHX 3HAHUW — BaKHEUIMX (DaKTOB, MOHATUN, 3aKOHOB M TCOPETUUYECKUX TOJOKCHHH,
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKkTepa, A3blka HayKH, B TPUOOICHUN K HAYYHBIM
METO/aM MO3HAHUSA [IPU U3YYEHUH BEILECTB M XUMHUUECKUX pEeaKIii, B GOPMUPOBAHUU U PA3BUTUU
[IO3HABATENIbHBIX yYMEHUH W WX [PUMEHEHHMM B y4eOHO-IIO3HABaTEIbHOM U  y4eOHO-
UCCIIEIOBATEIIBCKON JIEATEIbHOCTH, OCBOCHUH TPaBHIJI 0€30MacHOr0 OOpAaIleHUsl C BEIIECTBAMH B
IIOBCEJHEBHOM KU3HH.

[lpy w3yyeHMM XMMUM Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs Ba)KHOE 3HAYECHUE
nproOpenu Takue e, Kak:

— (opmupoBaHNEe WHTEIUICKTYalbHO PA3BUTOH JMYHOCTH, T'OTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATHIO PEHICHUH, CIOCOOHOW aanTHPOBAThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM XKU3HU;

— HaNpaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTH4YecKoe MpHUoOILIeHHe OOydaroumxcs K
CaMOCTOSITEJIbHOW MO3HABATENBbHOM NeATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrneyeHHe YCIOBUM, CIOCOOCTBYIOIIMX HPHOOPETEHUI0 OOYYaloIMMHUCSA OIbITa
pa3HoOOpa3HOW JEATEeIbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmiel (QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYy4YHOH TpaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUSI OKPYKAIOLIEr0 MUpa, UCIOJb3YS 3HAHUS U OIBIT,
MOJIy4YEHHBIE [TPH U3yYEHUU XUMUU, IPUMEHSATh UX MIPU PEUIeHUH MTPOOJIEM B TOBCEAHEBHON KU3HU
U TPYZIOBOU JEATEIBHOCTH;

— (opMupoBaHue y 0OydaroUIMXCs T'YMaHHMCTUYECKUX OTHOIIEHWH, MOHMMAaHUS LEHHOCTU
XUMHUYECKMX 3HAHMHA /I BBIPAOOTKM HKOJIOTUYECKH I1eJIeCOO0pa3HOro IMOBEAEHUs B OBITY U
TPYJOBOH AESITETbHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIeH MPUPOAHON CPEbI;

— pa3BUTHE MOTHBAIUHU K O0YyYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npoduiisi U
HaNpaBJIEHHOCTH JaJIbHEHIIIEro 00yYeHu .

O6111ee 4nciao 4acoB, OTBEAEHHBIX IS U3ydeHUsl (paKyIbTaTHBa XUMUU Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus cocTaBiseT B 7 kinacca — 34 yaca (1 gac B HeeI0).

COILEPKXAHUE OBYUYEHUA

Tema 1. IIpenmer XxumMnu U MeToabI ee n3ydeHuy (14 1)

Xumusi kax yacmv ecmecmeosnHanus. I[lpeomem xumuy. XUMHSI — YaCTh €CTECTBO3HAHMSL.
B3anMmooTHOLIEHHsT 4YenoBeKa M OKpyxkawomero mupa. IIpenver xumuun. @Pusnueckue Ttena U
BellecTBa. CBoMCTBa BellecTB. [ [puMeHeHne BEIeCTB Ha OCHOBE X CBOMCTB.

Habnwooenue u sxcnepumenm kax memoosl uzyienus ecmecmeosHanus u xumuu. Habmonenue kax
OCHOBHOM METOJ MO3HAHMSI OKPYKAIOIIETO MHUpa. Y CIIOBUS MpOoBeAeHUs HaOmoaeHus. ['umoresa.
OkcnepumeHT. BoiBoa. Ctpoenue miuamenu. Jlabopatopus u o60opyaoBaHue.

Mooenuposanue. Monenb, moaenupoBanrue. OcCOOEHHOCTH MOJCIUPOBaHUs B reorpadun, pusuke,
Oouonornu. Mopenun B Ouonorumu. Mysmspku. Mopenu B ¢usuke. DnekTpodopHas MalIMHA.



['eorpadmyeckue mozaenu. XUMHUECKHE MOJENH: TMpeAMETHble (MOJENH aToMa, MOJEKYII,
XUMHUUYECKHUX U IPOMBIIIEHHBIX IPOU3BOJICTB), 3HAKOBBIE, NI CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB,
(hOpMYJIBI BEIIECTB, YPAaBHEHUS PEAKIIHH).
Xumuueckue 3naxu u gopmynvl. XUMAYECKUN dIEMEHT. XUMHUYECKUEe 3HaKu. VX oOo3HauyeHwue,
npousHolieHue. Xumudeckue ¢opmynsl BemecTB. [IpocTeie u ciiokHble BemiecTBa. MHIEKCH u
ko3P uurenTsl. KauecTBeHHBIN U KOJMUECTBEHHBIN COCTaB BELECTBA.
Xumus u ¢huzuxa. YHUBEpPCATbHBIN XapakTep IMOJIOXKEHUN MOJICKYISIPHO-KUHETHUYECKOH TEOPHH.
[TonsiTust «arom», «Moijekyna», «oH». CrpoeHue BemiecTBa. KpHCTalIMUECKOE COCTOSHUE
BenlecTBa. Kpucramnmmyeckue pemeTku TBepabix BemiecTB. Juddysus. bpoyHoBckoe nBuxkeHwue.
BemiectBa MOJIEKYISIPHOTO M HEMOJEKYJSPHOTO CTPOECHUS. ATrpEraTHble COCTOSHUSI BELIECTB.
[TonsiTue 006 arperaTHOM COCTOSSHUM BemiecTBa. DU3NYECKUE U XUMUYECKUE SIBICHHUS.
["a3000pa3Hble, )KUIKUE U TBEPbIC BemecTBa. AMOP(HBIE BELIECTBA.
Xumus u eceoepagus. Ctpoenue 3emid: siapo, MaHTHs, Kopa. Jlutocdepa. MuHepansl U TOpHBIC
nopoibl. MarmMaTuueckue u ocaiouHble (HEOPraHUYECKUE U OPraHUYECKUE, B TOM YUCIIE U TOPIOYHE)
MOPOJIBI.
Xumusi u 6uonozus. XMMUUECKUM COCTaB KUBOW KJIETKH: HEOPraHWYecKHe (BoJa U MUHEpaJbHbIC
COJIM) U opranuueckue (OenKu, >KUpbl, YIIeBOIbl, BATAMUHBI) BelllecTBa. bruonorunueckas poib BOJbI
B kHBOH Kierke. PorocunTe3. Xnopodmut. bruonornyeckoe 3HaueHne KUPOB, OEIKOB, d(PUPHBIX
Macell, yrJIeBOJ0B U BUTAMUHOB JJIsl )KMU3HEAECATEIIbHOCTH OPTaHU3MOB.
Kauecmeennvle peaxyuu ¢ xumuu. KauectBeHHble peakuuu. Pacnio3HaBaHMe BELIECTB C MOMOILBIO
KaueCTBEHHBIX peakluid. AHamuTH4ecKuii currai. OnpeaenseMoe BEIeCTBO U PEaKTUB Ha HETO.
Jlemoncmpayuu

*Komnekius pa3iauuHbIX MpeaMeToB wid Qororpaduii mpeaMeToB U3 ATIOMUHUS Ui
WUTIOCTPAllMM UJEH «CBOWCTBA — IMPUMEHEHUE).

*YuebHOe 0O0OpynOBaHUE, HCIONb3yeMOE Ha Ypokax (U3MKH, OMOJIOTHH, Teorpaduu u
XUMUH.

» du3nueckue 1 XUMUYECKUE MOJEIN aTOMOB, MOJIEKYJI BELIECTB M KPUCTAIUIMUECKHUX
pEILIETOK.

*O0pa3ubl TBEPABIX BELIECTB KPUCTAUIMYECKOTO CTpOoeHHs. MoJenu KpuCTaluTMYeCcKuX
pELIETOK.

*Boja B Tpex arperaTHbIX cocTossHUAX. Komnekuus KpucTananueckux 1 aMophHBIX BELIECTB
Y U3JEJUHN U3 HUX.

*Kosutekuus MuHepanoB (J1a3ypuT, KOPYH/, XadbKOIUPHT, (IIIOOPUT, TAIIUT).

*Komnekuss ropHbIX MOpoA (TpaHUT, pa3iauuHble (GOpMBI KaiblUTa — MeEJ, Mpamop,
W3BECTHSK).

*Koiekius roprounx UCKonaeMbIiX (HeTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOPD).
Jemoncmpayuonnvle sxcnepumermol

*Hayuynoe nHaOnrofeHne u ero omnucaHue. V3yueHue cTpoeHHUs IUIAMEHHU.

*KayecTBeHHass peakius Ha Kucinopof. KauecTBeHHass peakuus Ha YIJIEKHCIIBIN ras.
Jlabopamopnvie onvimol

*O0Hapy>xeHHe F3(PUPHBIX Macel B alleIbCHHOBOM KOpOUKe.

*OmnpezeneHue coaepKaHus BOJIbl B PACTCHHH.

*O0HapykeHHe Macjia B CeMeHaX IOJICOJHEYHMKAa M TPEIKOro opexa.

*BzaumopeiictBue ackOopOMHOBON KHCIOTBI ¢ uojxoM (ompenenenue BuramuHa C B
pa3IMYHBIX COKaX).

[IponyBaHue BbIIBIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOAY.
Homawnue onvimol

*M3roroBnenrue mojaeneld MoOJEKyJl XMMHYECKHUX BEUIECTB W3 IJIACTHJIMHA.

*OmBITHI ¢ MyCTON 3aKPBHITON TUIACTUKOBOM OYTBHIIKOM.

*O0HapyxeHue Kpaxmaia B MpOAyKTaxX MUTAHUS; T0JIOKAX.
Ilpakmuueckaa paboma N 1. 3HaKOMCTBO € J1abOpaTopHBIM oOOpynoBaHueM. lIpaBuia TeXHUKH
0€30MacHOCTH.
Ipakxmuueckasa paboma N 2. Habnronenue 3a ropsimeii cBe4oid. Y CTpoilcTBO 1 paboTa CIUPTOBKH.
Tema 2. MaremaTuka B xumum (7 4)
OmuocumenbHvle AaMoMHas U MONEKYAApHAs maccobl. OTHOCUTEIbHASL ATOMHAs Macca JIEMEHTA.
MonekynsipHas macca. OnpenesieHue OTHOCUTEIbHON aTOMHOM MAacChl XUMUYECKHUX 3JIEMEHTOB T10



tabmuie J[. . MenaeneeBa. HaxoxaeHne OTHOCUTENHPHOM MOJICKYJISIPHON Macchl 1o hopmyiie
BELIECTBA KaK CyMMbI OTHOCUTEIbHBIX aTOMHBIX Macc, COCTABJISIOIINX BEIIECTBO XUMUYECKUX
3JIEMEHTOB.
Maccosas 0ons snemenma 6 crodcHom sewecmee. 11oHATHE O MACCOBOH /10J1€ XUMHUYECKOIO
aneMenTa (W) B CJI0’)KHOM BEILIECTBE U €€ pacueT no (opmyIie BelecTna.
Yucmule éewgecmea u cmecu. Yuctele BeuectBa. CmecH. ['eTeporeHHbple 1 TOMOTE€HHBIE CMECH.
["a3000pa3Hblie (BO3ayX, IPUPOAHBIN ra3), )KUAKUE (HEPTH), TBEPIbIe CMECH (TOPHBIC TTOPOIBI,
KYJIMHAapHbIE CMECU U CUHTETHYECKHE MOIOIINE CPENICTBA).
Obvemnasn 0ons eaza 6 cmecu. Onpenenenue oo0beMHON n0iu ra3a (¢) B cmecu. CoctaB
aTMoc(epHOro Bo3yxa U mpUpPOTHOTO raza. Pacyer oObema 10ym ra3a B CMECH T10 €T0 00beMy H
Hao00pOT.
Maccosas 0onsa eewjecmsa 6 pacmeope. MaccoBas 10511 BelecTBa (W) B pactBope. KoHueHnrparus.
PacTBopuTens u pacTBOpEeHHOE BelIecTBO. PacueT Macchl pacTBOPEHHOIO BEIIECTBA MO Macce
pacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOT'O BEILIECTBA.
Maccosas dons npumeceii. TIoHATHE 0 YMCTOM BEILIECTBE U MPUMECH. MaccoBast 1015t mpumecu (W)
B 00pa3le ucxoaHoro Bemectsa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOT'O BEILLIECTBA 110
Macce BEeIeCTBa, COACPKAIIETO OMPEIeIEHHYI0 MAaCCOBYIO JIOJII0 IPUMECEH.
Jlemoncmpayuu
* Komiekuus pa3nuyHbIX BUIOB MpaMopa U U3l U3 HeTo.
» CMech pEeUHOro U CaXxapHOro IecKa U UX pas3zelieHHeE.
* Komnnexkuus nedt u HeTENPOTYKTOB.
* Kosutekuust OBITOBBIX CMECEiA.
* Komnekuus «MuHepaiisl ¥ TOPHBIE TOPOIBDY.
Ipaxmuueckas paboma Ne 3. TIpuroroBieHre pacTBOpa ¢ 3aIaHHONM MacCOBOM JIOJIEH paCTBOPEHHOTO
BEIIECTBA.
Tema 3. SIBaenusi, npoucxoasimue ¢ Bemecrsamu (8 4)
Pasoenenue cmeceii. Cioco0sbl pa3sieneHus: cMeceil 1 ouucTka Beuiect. Hekotopsle npocreiiimme
CIOCOOBI pa3/ielIeHHs] CMecei: POCEeuBaHuE, pa3IeIeHHe CMeceil MOPOLIKOB JKeJie3a U CEephl,
OTCTauBaHUE, IEKaHTAllKs, IEHTPU(YTUpOBaHHE, pa3elIeHUe C TIOMOIIBIO IETUTENbHON BOPOHKH,
¢unbTpoBaHue. PUIbTpOBaHKE B 1a00paTOpuu, OBITY M Ha Ipou3BoJicTBe. [loHsATHE 0 dunbTpare.
Ancop6uus. [Tonarue 06 agcopOuun u agcopoeHTax. AKTUBUPOBAHHBIN
yroJib KaK BayKHEUIUH aficopOeHT. Y CTpONCTBO MPOTHUBOrasa.
Hucmunnayus, unu nepeconxa. Juctunnsius (eperoHka) Kak mpoiecc BhIIEICHHs BeIEeCTBA U3
KUAKON cMecu. JluctunnupoBanHas Bojia U obnactu ee npuMeHeHus. Kpucrannuzanus nim
BbIMapuBaHue. Kpucramnmsaius u BeIapuBaHue B 1a00paTopuu (KPUCTAIA3ATOPBI U
dapdoposble yalky 11 BbllapuBanus) U npupoze. [leperonka negtu. Hedrenpoaykror.
@pakMOHHAs NEPErOHKa KUAKOTO BO31yXa.
Xumuueckue peakyuu. Ycnous npomexanus u NPpexpaujenus XuMuieckux peaxkyut. XUMHU4ecKue
peaKIuy KaK MIPoLecc NPeBpallleHus] OJHUX BEIECTB B ApyTUe. Y CIOBUS IPOTEKaHUS U
MpeKpaleHUs] XUMUYecKUX peakiuil. COnpruKOCHOBEHUE (KOHTAKT) BEIIECTB, HarpeBaHuUe.
Karanuzarop. Uurubutop. Ynpasnenue
peaKusMy TOPEHHUS.
Ipusznaxu xumuuecxkux peaxyuti. [Ipu3HaKy XUMUYECKHX peaKLUii: ©3MEHEHHUE 11BeTa, 00pa3oBaHue
0CaJIka, PaCTBOPEHUE MOJIYUEHHOT0 0Ca/IKa, BBIJIEJIEHUE Ta3a, MOsIBICHNE 3aIlaxa, BbIACIEHUE WU
MOTJIOLIEHUE TEIIOTHI.
Jlemoncmpayuu
* PecniupaTopHble Macku ¥ MapJIeBbI€ TOBS3KH.
» Komnexknust «HedTs 1 HEDTETPOTYKTHIY.
Lemoncmpayuonnsie sxcnepumenmel
* Paznienenue cMecu nopoika cepbl U KeIe3HbIX OMUIIOK.
* Paznienenue cMecu nopoika cepsl U mecka.
* Paznenenue cMecu BOJIbI M pACTUTENIBHOTO Maciia ¢ IOMOIIbIO JEIUTEIbHON BOPOHKH.
* OGHapyXeHHe pacTBOPA LIEIIOUYH C TOMOUIBIO0 HHIANKATOPA.
* B3aumoieiicTBre pacTBOpa epMaHTaHaTa Kajaus ¢ aCKOPOMHOBOW KHCIIOTOM.
* B3auMoIelCTBHE XJIOPUJA XKejle3a C XKEITOU KPOBSHON COIBIO U TUAPOKCUIOM
HaTpHSL.



» BzaumoneiictBue runpokcua xeinesa (I11) ¢ pactTBopoM CoNSTHOM KUCIOTHI.

Jlabopamopnvie onvimsi
* 3yueHune yCcTpoiCTBa 3aKUTAJIKU U TIJITAMEHU.

Homawmnue onvimoi

* Paznienenue cMecu cyxoro MoJIoKa U pe4HOro mecka.

* AncopO1us akTHBUPOBAHHBIM yTJIeM KPACSIIUX BEIIECTB MEICH -KOJIBI.

* zyuenune cocraa CMC.
Ilpakmuueckasn paboma Ne 4. BeipalmiuBaHue KpCUTAIIOB COJIU.
Ilpaxmuueckas paboma Ne 5. OuucTka TOBApEHHOM COJIH.
Ilpaxmuueckasa paboma Ne 6 VI3yuenue npoiiecca KOppoO3UH xKejesa.
Tema 4. Pacckaspl mo xumuu (54)
Brrnaronuecs pycckue ydeHble-XUMUKH. JKu3Hb 1 nedarensHocts M. B. Jlomonocosa, /[I. 1.
Menneneesa, A. M. Bytieposa.
MHoroo6pa3ue XuMH4YECKIX BELIECTB.
MHoroo6pasue XuMHYECKHX pPeakifii. XMMuUs B TOBCETHEBHOM >Ku3HU. Mou 1ro0umMbIe
XUMHYECKHE BEILECTBA.

Mesxicnpeomemmuoie ceasu

Peanu3zanus MexxnpeIMeTHBIX CBA3EHM IPU U3yUYEHUU XUMHHU B § KJIACCE OCYIIECTBIISETCS Yepes3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHSATHH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MOHATHSA: HAY4HbIN (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAIIU3,
CUHTE3, Kiaccuukanus, TMEePUOJUYHOCTb, HAONIOJAEHHUE, HKCIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

Ou3uka: MaTepus, aroM, OJIJIEKTPOH, TPOTOH, HEWUTPOH, HWOH, HYKIUJA, H30TOIIbI,
PaZo0aKTUBHOCTb, MOJIEKYJIa, DIEKTPUYECKHI 3apsil, BELIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, r'a3, pu3nuecKkue BeIMUUHbI, €IUHHUIIBI U3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, runpochepa, MUHEpaIIbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIMPOI'PAMMBI IO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JJMNYHOCTHBLIE PE3YJIBTATbDI

JIMYHOCTHBIE pEe3y/bTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO 00IIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0Jie¢ OOyUYeHHs] XMMUHU B CIMHCTBE YUCOHOW M BOCIHUTATEIILHOW JEATEIILHOCTH B
COOTBETCTBUH C TPAJAUIUOHHBIMUA POCCHHCKHUMHU COIMOKYJIbTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMHU
[ICHHOCTSIMH, TIPUHATBIMH B OOIIECTBE NpaBUIaMH W HOPMaMH TIOBEJACHHUS W CIIOCOOCTBYIOT
npoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITHATU3AIHNH 00YJaFOIIUXCSL.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAXKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHUBHBIX [IECHHOCTHBIX OPUEHTAIIMI U PACITUPEHHUE OIbITA JACITEIIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) maTpMoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACJIC/INIO, TOHMMAHUS 3HAYCHHWsS XMMHYECKOH HAyKu B JKH3HM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJIAJACTh JOCTOBEPHOW HH(POPMAIMCH O MEPEIOBBIX TOCTHKEHUSAX M OTKPBITHIX
MHUPOBOU U OT€YECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa
1 O0IIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

NpPEJCTaBACHUS O CONMAJIbHBIX HOpPMax M MpaBHJIaX MEXIHYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPYECKOW W JPYrUX BHAAX JCATCILHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM MESTEIBLHOCTH IMPH BBIMOJHECHUHM YYCOHBIX, MO3HABATEIBHBIX 3a/1a4,



BBITIOJITHCHUM XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IIPOCKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO W B3aWMOIIOMOIIM B TIpoIlecce ITOH Y4eOHOH esATEIBHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJEHUE U MOCTYNKU CBOUX TOBAPHUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI TIOCJICICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS !

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOM peaKI[uu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABJISAIONIME OCHOBY JUIsl MOHUMAHHS CYIIHOCTH
HAay4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IMPHUPOJIBI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOHON CPEAOM, O POJIM XMMUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA I[IOJIYYEHUE HOBBIX 3HAHUW [0 XHUMHH,
HeoOXoauMble Uil OOBSCHEHUS HAOMIOJAEeMBIX TMIPOIECCOB U SIBICHHM, I103HABATEIHHOU,
WH()OPMAITMOHHOW M YUTATEIBCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOW PabOTHI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYpPOM, JOCTYMHBIMH TEXHHUYECKUMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHI0O W TIO3HAHMIO, JIO0O03HATEIHHOCTh, TOTOBHOCTh HM CIIOCOOHOCTH K
€caM000pa3oBaHUIO, TMPOSKTHOM U HCCIEIOBATENBCKONW AESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B TajbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3JIOpOBBI 00pa3 )KU3HU, OCO3HAHKE TIOCIIEACTBUN U HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTpEOIeHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HeOOXOIMMOCTH COOIOJEHHS MpaBuil O€30MacHOCTH MpuU
oOpaleHuu ¢ XMMHUYECKUMH BEIIECTBAMH B OBITY M peabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YyUeHHUI0 Tpodeccuil U Tpyaa pa3IuyHOTO poja, YBaKEHHE K
TPYLy U pe3yJIbTaTaM TPYJAOBOM JEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHWUH IO XMMHH, OCO3HAHHBIN BHIOOp MHAMBHIYATEHON TPACKTOPHH MIPOOIIKEHHSI 00pa30BaHus C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEeOHOCTEH, yCIEeNHON MPOPECCUOHAIBHON JEATEILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOPECCUOHANBHOMN CpPE/IE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY KM3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHUS, TMOHMMAaHHE IIEHHOCTH 3J0POBOTO M 0€30MacHOro obpasza KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO, OCO3HAHHE
[IEHHOCTH COOMIOACHUS TMpaBUJI OE30MacHOrO MOBENEHHUs MpHU paboTe ¢ BElIECTBAMH, a TakkKe B
CUTYAIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

CITOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIy9aeMble MPU U3YyUYEHUU XUMUH, JUTsl pEUIeHUs 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOi, 1JIsl MOBBILLIEHUS YPOBHS YKOJIOTMYECKON KYIbTYpHI,
OCO3HaHHUA TI00AIBHOTO XapaKTepa dKOJOTUYECKUX MpoOIeM M MyTel UX pelIeHHs TOCPEeICTBOM
METOJ/IOB XUMHUH, SKOJIOTHUECKOTO MBIIIICHUSI, YMEHUSI pPYKOBOJICTBOBATHCS UM B TIO3HABATEIHLHOM,
KOMMYHUKATUBHOM M COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX pe3yNbTAaTOB BBIACIAIOT 3HAUYMMBIE i1  (HOPMUPOBAHHUS
MHPOBO33pEHHUs OOIeHAay4YHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (PakT, cHcTema,
MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEAMETOB (hOPMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOW KapTUHE MHpa, W YHHBEpcajbHbIe Yy4eOHbIC AECUCTBHs (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATUBHBIC), KOTOpbIE OO0OeCreuynBalOT (POPMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHHUIO YUeOHOM eI TEIIbHOCTH.

Ilo3naBaTe/bHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jornveckue aJeCTBUS:

YMEHHS UCTOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIIJICHHS ITPU OCBOCHUU 3HAHUM: PACKPHIBATH



CMBICJT XUMUYECKUX MOHITUN (BBIICNIATH X XapaKTepHble IPU3HAKHU, YCTAHABINBATH B3aUMOCBS3b C
JPYTUMH TIOHSTHUSMH), UCIIOJB30BATh MOHATHS Ui OOBSICHEHUS OTICIBHBIX (DAKTOB M SIBICHHIA,
BBIOMPATh OCHOBAHMS W KPUTEPUU Ul KIACCHU(PUMKALMK XMMHUYECKHUX BEIIECTB U XUMHUYECKUX
peaxiuii, yCTaHaBIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY OObEKTaMHM W3YYEHHUS, CTPOUTH
JIOTUYECKHE pacCyXAeHHsl (MHIYKTUBHbBIC, NEAYKTHBHBIC, IO aHAJIOTMH), JAeNaTh BBIBOJABI U
3aKIIIOYCHHUS;

yYMEHUE TPUMEHSATh B IPOLECCE IMO3HAHMS MOHATHS (TPEIMETHBIE M METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XHMHHU, HpeoOpa3oBbIBATh IIUPOKO
IpPUMEHSEMbIE B XUMHUU MOJIEIbHBIC MPEJICTaBICHUS — XUMHUYECKHH 3HAaK (CHUMBOJ 3JEMEHTa),
XuMHYecKast popMysia U ypaBHEHHE XUMHUECKON PEaKIH — IIPU PEIICHUH Y9eOHO-TI03HABATEIbHBIX
3a1a4, ¢ Y4€TOM 3TUX MOEIBHBIX MPEJCTABICHUN BBISBIATH M XapaKTEPH30BATh CYLIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMUYECKHX BEUIECTB U XUMUYECKHUX PEAKIIUil, BHISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJIECICTBEHHBIE CBSI3W M IMPOTHBOPEUMS B M3yYaeMBIX IpoIeccax U
SIBIICHUSX.

Ba3oBble ucciegoBaTebcKue AeiicTBUS:

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE
B KayecTBE OCHOBHI ISl (POPMHPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHre OombITa IO IUIAHUPOBAHUIO, OPraHW3allMd W TIPOBENCHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOAOM IPOIEcca, CaMOCTOSITEIbHO MPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yabTaTaM MPOBEAEHHOIO OIIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTIAHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUe BbIOMpaTh, aHAJIU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB U
dopM mpencTaBieHUs, MOJy4yaeMyl U3 Pa3HbIX MCTOYHHUKOB (HAay4yHO-IIOMYJISIpHAs JHUTEparypa
XMMHUYECKOTO COJIepKaHMsl, CIIpaBOYHbIe MOcoOus, pecypchl VIHTepHeTa), KpUTUYECKH OLEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO MHPOPMALIUIO;

YMEHHUE MPHUMEHSTh Pa3IMYHbIE METOJBI U 3alpOChl TPU MOUCKE M 0TOOpe MH(POpPMAIUU U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOJUMBIX JJIsl BHIMOJIHEHUS Y4eOHBIX M MO3HABATENIbHBIX 3ajay
OTNpeNieNIEHHOr0 THUMa, NpUOOpeTeHHe OombiTa B 00JaCTH HCMOJIb30BaHUS HHGPOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJ€HHE KYJIbTYpOH aKTHBHOTO HCIOJIB30BAaHUS PAa3TUIHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIIHHO BEIOMPATH ONITUMANIbHYIO (POPMY IIpeACTaBICHUs HH(OpMAIUN
U WUTIOCTPUPOBATH pellaeMble 3a7aui HECIOKHBIMHU CXEMaMH, AuarpaMMamu, ApyruMu (hopmamu
rpaduKy 1 UX KOMOMHALUSAMY;

YMEHHE HCIIONb30BaTh W AaHAJIM3UpPOBATh B Tpolecce Y4eOHOW M HCCIIEeOBATENbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIMSHUH TPOMBIIUIEHHOCTH, CEIBCKOTO X035CTBa U TpaHCIIOpTa Ha
COCTOSIHUE OKPYKaroLEeN IPUPOJHON Cpebl.

KoMMyHuKaTHBHBbIE YHHMBepcalbHble y4eOHbIe AeilicTBHA:

YMEHUS 3a7aBaTh BOMPOCH (B X0/1€ TUANIOTa U (MJTK) AUCKYCCHH) TIO CYIIIECTBY 00CYXKIaeMOn
TEMBI, POPMYIIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIILHO BHITIOIHEHHSI ITPEIOKEHHOW 3a]1auu;

YMEHUS MPEJICTABIIATh MOJyYeHHbIE Pe3yJIbTaThl I03HABATEIbHON JEATEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeaTh MPE3EHTALUIO PE3YIbTaTOB BHIMOJIHEHHUS XUMUYECKOT0 HKCIIEpUMEHTA
(J1aGopaTopHOTO OMBITa, JA0OPATOPHON PaOOTHI MO MCCIIEIOBAHMIO CBOWCTB BEIIECTB, YIEOHOTO
MIPOEKTA);

YMEHHUSI y4eOHOTO0 COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IIO3HABATEIBLHOW WU
UCCIIEIOBATEIbCKON NESITEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa 00X
MHTEPECOB U COTrJacoBaHUs MO3ULUN (0OCYXKIEHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX IEHCTBHI, ONpe/iejieHre KPUTEPUEB MO OLIEHKE KaueCTBA BBITOJIHEHHOM
paboThI U ApyTHE).

Pery1ssTuBHBIE yHHBepcaabHble yueOHbIe AeiicTBUA:

YMEHHE CAaMOCTOSITENIbHO OINpPEAENATh LEIN ACSITEIbHOCTH, IMJIAHHUPOBATh, OCYILIECTBIATH,



KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTh, BHIOMpPATh Hanbosee
a¢deKkTuBHBIE CIOCOOBI PEIICHUS YUYeOHBIX M MO3HABATEIBHBIX 337]a4, CAMOCTOSITEIbHO COCTABIISTh
WU KOPPEKTUPOBATH MPEUIOKEHHBIN AJITOPUTM JEUCTBUHU IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyUYeHUs HOBBIX 3HaHMI 00 H3ydaemblX OOBEKTaX — BEHIECTBAX M PEAKIMSIX, OICHUBATbH
COOTBETCTBUE MOJIYYCHHOI'O pe3ybTaTa 3asBICHHON eJIU, yMEHUE UCIOIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITPEe/JIaraeMbl€ B YCJIOBUU 3aJIaHUMN.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO O0S3aTEIBHOTO  COACpIKAHMS,
YCTaHOBJEHHOTO JaHHOM eaepanbHOM pabouell MpOrpaMMoi, BBIIEISIOT: OCBOEHHBIE
00y4JarIUMUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBHIA, CTICU(PUICCKHE IS TIPEIMETHON
obnactu «XuUMHUS», BUIBI ACATEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIpPETALHH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koHly oOyyenuss B 7 KJjacce IMpeIMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® TIOHMMaHUE POJIM XMMHH B KU3HU YEJIOBEKA M OOIIECTBA, )KUBOH M HEIKUBOU MPUPOJIC;
e hopMUpOBaHNE TEPBOHAYAILHBIX TMPEJACTABICHUH O BEIIECTBAX, WX NPEBPANICHUIX U
MPAKTUYECKOM IPUMEHEHUH;
® OBJIAJICHUE TOHATHMHBIM alMaparoM XUMHU: XUMHUYECKHH JJIEMEHT, aToOM, MOJIEKYIIa,
OTHOCUTEIIbHAS aTOMHAs U MOJICKYJISIPHAST MacChl, BEIECTBO, (PH3NICCKIEC M XUMHYCCKUC SIBIICHUS,
XUMHUYECKasl PEaKIus;
® BJIaJICHUE CHUMBOJIMYECKUM SI3bIKOM XHMHH: CHMBOJBI XHMHYECKUX JJIEMEHTOB, (HOPMYIIbI
XUMHUYECKHUX BEIECTB;
® 0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HayKd KaK O00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHUYECKUX MPEBPAICHUN HEOPraHWYEeCKHX M OPraHMYECKUX BEHIECTB Kak
OCHOBBI MHOTHX SIBJIEHUH KMBOW M HEKUBOU MPUPO/IBI;
® OBIIAJICHHE OCHOBAMH XHMMHYECKOW IPaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBATh U OOBEKTUBHO
OIICHUBATH >KU3HEHHBIC CUTYaIlMH, CBSI3aHHBIE C XMMHEH, HAaBbIKaMU O€30MaCHOT0 OOpaIieHus C
BEILECTBAMM, MCIOJIb3yEMbIMU B MOBCEIHEBHOM XKM3HU; YMEHUEM AHAIM3UPOBATh U IJIAHUPOBATH
HKOJIOTMUYECKU O€30MacHOe MOBEACHHE B LIESIX COXPAHEHHS 3/I0POBbS U OKPYKAIOIIIEH CPEeIbl;
¢ IPUOOPETEHHE OTBITA UCIIOIH30BAHUS PA3IUYHBIX METOIOB U3YUEHHUS BEIIECTB: HAOTIOACHHUS 32 UX
MIPEBPAIICHUSIMU TIPU TIPOBEJICHUM HECIO0XHBIX XUMHUYECKHUX IKCIIEPUMEHTOB C HMCIOJIb30BAHHEM
71abopaTOPHOTrO 000PYI0BaHUS U IPUOOPOB;
e hOpMUpOBaHHE TMPEACTABICHUI O 3HAYCHHUH XUMHUYECKOW HAyKH B PEUICHHUH COBPEMEHHBIX

HKOJIOTHYECKUX TMPOOJIeM, B TOM YHCIIC B TMPEAOTBPAIICHUU TEXHOTCHHBIX MU JKOJOTHUYECKUX
KatacTpod.

TEMATHUYECKWH IIJIAHUPOBAHUE



Ne K Kontpoabubie | IlpakTuyeckue
0JIMYECTBO
n/ Ha3zBauue TemMbl padoThI padoThI
JacoB
n
1 [IpeameT XxuMHUHM U METO/IBI €€ 14 5
H3y4YeHUS
2 |[MaremaTuka B XuMuu 7 - 1
3 SIBnenus, npoucxopsiue ¢ 8 3
BELIIECTBAMU
4 |Paccka3sbl 10 XUMUH 5 - -
Hroro 34 - 6




HOYPOYHOE IINTAHUPOBAHHUE

Buabl KoHTpOJA 32

ITocnenoBaTeabHOCTH ITocnenoBaTeJbLHOCTH YPOKOB B Ipumeua-
YueOHbIe eTHHHIBI YPOBHEM YCBOCHHUS
pa3/iesIoB B peaAMeTe pasneiie HHe
Y4eOHBIX eIMHULL
1 2 3 4 5

Paznen 1. [lpeamer
XUMMH U METOJIBI €€
n3yudeHus (14 gacos)

1. XuMust Kak 4acTb €CTECTBO3HAHUSL.
IIpenmer xumun

XHUMHUS — 4YacTh €CTCCTBO3HaHHUS. B3aMMOOTHOIIICHUS YEIOBEKA U
OKpYIKaromero mmupa. Hpez[MeT XUMHUHM. DU3HYECKUE Tena u
BCIICCTBA. CBolicTBa BCHICCTB. HpI/IMeHeHI/Ie BCHICCTB HA OCHOBC UX

CBOICTB.

Texyluii KOHTPOJIb,
YCTHBIH OIIPOC.

2. HabnroneHne M SKCIEPUMEHT Kak
METOAB! U3yUCHMS €CTECTBO3HAHMUA U
XUMUH

HabmoieHne kak OCHOBHOM METO/T IIO3HAHUS OKPYIKAIOIIEro MUPA.
VYcnoBust npoBeeHus HabmoaeHus. ['unoresa. DkcrnepuMenT. BeiBo.
Crpoenue iamenn. JlabopaTtopus U 000pynoBaHue.

Texyluii KOHTPOJIb,
YCTHBIH OIIPOC.

3. Ilpaktuueckas  pabora  Nel.
3HAaKOMCTBO c n1abopaTOpPHBIM
obopynoBanueM. IlpaBuna TeXHUKU

0€e301IacHOCTH

IIpaBuna TexHUKH 0€30MaCHOCTH HPU PabOTEe B XUMUIECKOM
kabunete.JJabopaTopHOoe 000pyIOBaHUE: YCTPOUCTBO, HA3HAYCHHE,
MpUEMBbI 00OpalLeHNUSI.

IIpoBepka Terpanu.

4. Ilpaktmueckass pabora  Ne2.
HabmoneHne 3a ropsmell CBEUYOM.
VYcTpoiicTBO 1 paboTa CIIPTOBKH

HaGmonenue. YCTpOWCTBO CHHPTOBKM W IpaBWiia OOpamieHust ¢
HarpeBareIbHBIMHU IPUOOpaMu.

[TpoBepxka TeTpanm.

5. MonenupoBanue

Mopens, MognenupoBaHue. OCOOCHHOCTH — MOJCIHMPOBAaHHS B
reorpadun, ¢usuke, Ouonormn. Mopenn B Ouonoruu. MysDKH.
Mopenn B ¢usuke. OnekrpodopHas MamuHa. [eorpaduueckue
MoJieTH. XUMHUYECKUE MOJICNIN: ITPEeAMETHbIE (MOAEIN aToMa, MOJICKYI,
XMMHYECKHX ¥ TPOMBIIIJICHHBIX IPOM3BOJACTB), 3HAKOBBIC, WIN
CHUMBOJIbHBIE (CHMBOJIBI JJIEMEHTOB, (OPMYJIbI BEIECTB, ypaBHEHHMs
peaxiui).

Texkywmuii KOHTPOJIb,
YCTHBIH OIpOC.

6. XuMu4eckue 3Haku U HOpMyJIbl

Xumuueckuii anemMeHT. XuMHYeCcKHe 3HakM. KMx o0o3HaueHwe,

npou3HouIeHHe. XuMuueckue Qopmynbsl BemiecTB. I[IpocTbie u

cinoxHble BemiecTBa. Munekcbl u kodddunuentsl. KadecTBeHHbIH u

KOJIMYECTBEHHBIN COCTaB BEIICCTBA.

Texkylmuii KOHTPOJIb,
YCTHBIH OIPOC.

7. Xumus u Qusnka

‘YHUBepCaJIbHBII XapakTep MOJIOKEHUH MOJIEKYIISIPHO-KUHETHYECKON
teopuu. [loHsATHS «aTOM», «MOJEKyla», «MoH». CTpOeHHEe BelecTRa.
Kpucranmmueckoe cocTtosiHue BemiecTBa. Kpucrammmdeckue pemeTku
TBepAbIX BemecTB. Juddysus. bpoyHoBckoe npikenue. BemiectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

Texkymuit KOHTPOJIb,
YCTHBIH OIPOC.

8. ArperatHble COCTOSIHUS BEIIECTB

ITonsTHE 00 arperaTHOM COCTOSIHHH BerecTBa. Ou3nyeckue u
XUMHUYECKHeE sBJIeHUs. ['a3000pa3Hble, )KUIKUE U TBEPbIC BEIIECTBA.
AmopdHbIe BenecTsa.

Texyluii KOHTPOJIb,
YCTHBIH OIIpOC.

9. Xumus u reorpadust

Crpoenue 3emiu: siapo, MaHTHs, Kopa. JIntocdepa. Munepaisl n
TOpHBIE MOPO/bl. MarMaTHyeckre 1 0cal0uHble (HEOPraHn4ecKue u
OpPraHUYECKUE, B TOM YHCIIE U TOPIOYHE) NOPOJIBL.

Texymuii KOHTPOIb,
YCTHBIH OIIpOC.




10. Xumus u 6uosnorust

XUMHUYECKUH COCTAB )KUBOU KJICTKH: HEOpraHudeckue (Boaa u
MHUHEpAIbHBIE COJIM) U Opranndeckue (Oesku, KUpPbI, YIIIeBOAbI,
BUTaMUHBI) BELIECTBA. brosiornyeckas posb BOJBI B XKMBOH KIIETKE.
®dotocunTtes. Xnopoduiui. buonornueckoe 3HaueHHE )KUPOB, OEIKOB,
3(HPHBIX Mace, YIJIeBOI0B U BUTAMHUHOB JUIS YKU3HEIESTEIbHOCTH
OpTaHHU3MOB.

Texymuit KOHTPOIb,
YCTHBIH OIIpocC.

11. KauecTBeHHBIE peaKkIu B XUMUHI

KauecTBenHble peakiuu. Pacrio3HaBaHue BEIIECTB ¢ IOMOIIBIO
KadeCcTBEHHBIX peaknunii. OmpenenseMoe BemecTBO H PEaKTHB Ha
HETO.

Texkywmuil KOHTPOJIb,
YCTHBIH OIpOC.

12. MeTamisl

Merammbl. Pacnonokerre meramioB B [ICXD, X KpaTkas XapKTEpHUCTHKA.
CrpoeHrie aToma.

Texkywmuil KOHTPOJIb,
YCTHBIH OIpOC.

13. HemeTamisl

Hemeramnb!. Pacrionoxenrie HemeTaos B [ICX0, nx kpaTkast XapKTepUCTHKA.
CrpoeHue atoma.

Texyluii KOHTPOJIb,
YCTHBIH OIpOC.

14. Xumuueckue BelecTBa

Crpoenrie xumuueckux BemlectB. CBoiicTBa XHMMMUECKMX BelectB. Mx
MPUMEHEHNE.

Texyluii KOHTPOJIb,
YCTHBIH OIIPOC.

Pasgen 2.
MaremaTuka B
xuMuu (7 9acoB)

15. OTHOCHTEIBEHAA aTOMHAsA H
MOJICKYJISIpHAsT MAaCCHI

OTHOCHTEIbHAS aTOMHAs Macca dJIeMeHTa. MoJeKysipHas Macca.
OmnpeneneHre OTHOCUTEIHLHON aTOMHOM MacChl XUMIYECKUX
anemeHToB 1o tadnuue J[. Y. MenneneeBa. HaxoxaeHue
OTHOCHTEIILHON MOJIEKYJISIPHON MaccHI 1Mo (hopMyJe BeIecTBa Kak
CYMMBI OTHOCHUTEIJIFHBIX aTOMHBIX MacC, COCTABJISIOIINX BEIIECTBO

XUMHYCCKHUX 3JICMCHTOB.

Texkylmui KOHTPOJIb,
YCTHBIH OIIPOC.

16. MaccoBas goJIst 2JIeMEHTa B
CJIO’KHOM BEILECTBE

[TonsiTHE 0 MaccoBOi 10JIe XMMHUYECKOTO dieMeHTa (W) B CJIOKHOM
BEILIECTBE M €€ pacueT No GopMyJie BelecTBa.

Texyluii KOHTPOJIb,
YCTHBIH OIpOC.

17. Yuctsle BelecTsa U CMECH

Yucrelie BemiecTBa. CMecH. ['eTeporeHHble M TOMOTEHHBIC CMECH.
I'a3000pa3nbie (BO3AyX, MPHUPOIHEIA ra3), sKuAKkue (HEPTh), TBEPIbIS
cMecH (TOpHBIE IOPOABI, KYJIHWHApHBIE CMECH M CHHTETHYCCKHE
MOIOIIHE CPECTBA).

Texkymuil KOHTPOJIb,
YCTHBIH OIpOC.

18. O0BbeMHas 10JI1I Ta3a B CMECH

Onpenencane 00beMHOM 1011 Ta3a (¢) B cmecu. CoctaB aTMOC(HEPHOTO
BO3/yXa U IPUPOAHOTro rasa. Pacuer o6bemMa 10M ra3a B CMECH IO €T0
00BeMy 1 Ha0060POT.

Texkymui KOHTPOJIb,
YCTHBIH OIPOC.

19. MaccoBas D0J1s BEIECTBA B
pacTBope

MaccoBast gmoms BemectBa (W) B pactBope. KoHieHTpanus.
PactBopurens M pacTBOpeHHOE BemiecTBO. Pacuer  Macchl
PACTBOPEHHOr0 BELIECTBAa II0 Macce pacTBOpa M MaccOoBOH moie
PACTBOPEHHOTO BEIIECTRA.

Texkylmuii KOHTPOJIb,
YCTHBIH OIIPOC.

20. IIpakTnueckas padora Ne3.
IIpuroroBneHue pacTeopa ¢ 3aJaHHOU
MaccoBOM J0JIeil pacCTBOPEHHOTO
BEIIECTBA.

[paBuia TeXHUKH 0€30MaCHOCTH P pabOTe B XUMUUECKOM KaOWHeTe.
[Tpuemsr oOpateHus ¢ 1ad0paTOPHBIM 000PYAOBaHUEM.

IIposepka Terpanu.

21. MaccoBast 1oJist npumecei

ITonsaTue o yucToM BCLICCTBE U IIPUMCCH. MaccoBas J0JI1 IpUMEeCH (W)
B 06p3311€ HCXOJHOI'0O B€HICCTBA. OcHOBHOE BCIICCTBO. Pacuer maccer
OCHOBHOT'O BCIICCTBA 1o Macce BCIICCTBA, coAeprKaliero
OIMNPCACIICHHYIO MACCOBYIO JOJIKO HpHMGCGﬁ.

Texymuii KOHTPOIb,
YCTHBIH OIIpOC.

22. Pa3nenenue cMecen

Croco0Obl pa3acjaCcHust CcMeced M OYHCTKa BCIICCTB. HCKOTOpBIC

Texymuii KOHTPOJIb,




IpocCTeHIIne criocoObl pa3ieieHus CMECei: NpocerBaHue, pa3aeicHe
cMecell MOpPOIIKOB JKejle3a M Cepbl, OTCTauBaHME, JAEKaHTalHUs,

YCTHBIH OIpocC.

Pasznen 3. LHEHTPU(YTUPOBaHUE, Pa3AeIeHHE C IOMOIIBIO ICJIUTEIbHONH BOPOHKH,
SBnenue, ¢unbTpOBaHHE.
HpPOUCXOAALIUE C 23. JIuCTUIALMS, WIK TIeperOHKa Juctunnsanus (meperoHka) Kak Ipoliecc BBIAENCHMS BellecTBa U3 | TeKyliuil KOHTPOIb,
BEIlECTBAMHU JKUJKOW cMecu. JlMcTHiMpoBaHHas BoJa M 00JIaCTH ee NIPUMEHEHHUs. | YCTHBII orpoc.
(8 gacoB) Kpucrammmsamms WA BEITTAPUBAHUE B n1abopaTopuu
(xpuctammmsatopel U (pappopoBble YAIIKK JUIA BHIIAPUBAHUSA) U
npupone. Ileperomka wHedtn. Hedrenmponykter. ®PpakunonHas
MepETOHKA JKMIKOTO BO3yXa.
24. Ilpaxtiieckas pabora Ned. [IpaBuna TeXHHWKH O0€30MacHOCTH TIpH paGote B xuMmdeckom | IIpoBepKa TeTpas.
Bipanmsannie KpUCTaILIOB COIH xabunete. ITpueMb! 06pameHus ¢ Ta60paTOPHEIM 060PYIOBAHHEM.
25. IIpaktryeckas pabora [TpaBuna TeXHUKH 6€30MACHOCTH P paboTe B XUMUUECKOM KaOWHeTe.
Ne5.0Ounctka nmoBapeHHOH comu [Mpuembr  oOpamenuss ¢ nabopartopHeiM  obopynoBanueM U | [IpoBepka Terpanm.
HarpeBareIbHbIMU NPUOOpaMHu.
26. XuMHUeCKHUe peaKIuu XUMUYeCcKHe peakluy Kak IMpoliecc MpeBpalleHusl OJHUX BelecTB B | Tekyliuil KOHTPOJb,
JpyTHe. YCTHBIH OIIPOC.
27. YcnoBus NpoTeKaHus U YcnoBus HpoOTEKaHHWs U IPEKpalleHMs XUMUYECKUX peakuui. | Texyluil KOHTpOJIb,
IIPEKPALCHUS XUMUYECKUX PeaKLUi ConpuKkoCHOBeHHE (KOHTAKT) BeIIeCTB, HarpeBaHue. Karammsatop. | ycTHBIH ompoc.
Wuruburop. YnpapieHue peakusiMU TOPEHUsL.
28. IIpu3HaKy XUMHUYECKHUX peaKiui [Mpu3Haky XUMHUYECKUX peakluil: U3MEHEeHHe IBeTa, oOpa3zoBaHue | Tekyuiuii KOHTPOJIb,
0cajika, pacTBOPEHHE IMOJTYYEHHOTO OCaJKa, BBIICICHWE Ta3a, | yCTHBIH Ompoc.
TIOSIBJICHHE 3aI1aXa, BBIICJICHHE WM MOTJIOMECHHE TEIIOTHI.
29. TIpakTrueckas padbora Ne6. [IpaBmia Texauku 6e30MacHOCTH MpH paboTe B XuMudeckoM kadbuuere. | [IpoBepka TeTpamu.
Wzyuenne npouecca KOppo3un ITpuemsr obOpateHns ¢ 1a60paTOPHBIM 000PYAOBAHUEM.
xKeresa
30. Pacckasbl 00 aiieMeHTax u MHoroo0pa3ue XUMHYECKUX 3JIeMeHTOB. MHOrooOpasue xummdeckux | CooOIIeHus.
BEILIECTBAX BEILIECTB.
Paszen 4. 31. Pacckasbl 00 yueHBIX Bxnan, BHeCEHHBIN pPyCCKUMHU YYE€HBIMH — XUMUKAMU B Pa3BUTHE Coo0meHwus.
PaCcCKA3BI IO XM xumud. JKu3Hb u gesrenbHOCTs M. B. Jlomonocosa, [I. U.
(5 uacom) MenneneeBa, A. M. bytnepoga.
32. Paccka3sbl 0 peakiusx MHuoroo0pasne XUMUIeCKAX PEaKIni. Coobenust.
33. Xumus B IOBCEAHEBHON KU3HU Vcnonp30BaHNe XMMHH B )KU3HU H OBITY YEIOBEKA. Coo0mieHusl.
34. Moe 1r00uMoe XUMHYECKOE Coo01ieHus.

BCIICCTBO

MHOFOO6paBI/Ie XUMHYCCKUX BCIICCTB B JKU3HU YCJIOBCKA.




Y4yeOHO-MeTOANUECKOE 00ecIeUyeHue

Tabpuensn O. C., Ocmpoymos U. I'., Axnebunun A. K. «Xumus. BBoausrii kypc. 7
KJIace» .- ydeOHoe mocobue s yqamuxcs. - M.: [Ipoda.

T'abpuensn O.C., llunapesa I''A. Xumusi: MeTonn4deckoe mocooue K
MIPOIIEICBTHYECKOMY Kypcy «XuMusi. BBoanblii kypc. 7 kimace». - M.: [Ipoda
(npocpamma, memamuyeckoe niaHupo8arue, peKkoOMeHOayuu).

bubnuoreka Hay4YHO-TIONMYJSPHBIX M3AAHUN JUIS  TIOJIYYEHHUS  JOMOJIHUTEIIbHOM

uHdOpMaIMK 1Mo IpeaMeTy (B KaOMHETE U B IIIKOJIBHON OMOIHMOTEKE).

DeKTpOHHBIN 00pa3zoBaTeNbHbIH pecypce: https://skysmart.ru/

DeKTpOHHBIN 00pa3zoBaTenbHbIi pecypc: https://www.yaklass.ru/?FE



https://skysmart.ru/
https://www.yaklass.ru/?F

		2024-09-02T13:06:39+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 72"




