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Oo6mas xapakrepucrtuka yueonoro npeamera «BBEAEHUE B XUMHMIO»

Kypc mocTpoeH Ha wmaee peanu3allid MEXKIPEIMETHBIX CBS3€H XHMHU C JPYTUMH
€CTeCTBEHHBIMH AMCLUUIUIMHAMH, BBEJICHHBIMH B OOy4YCHHME paHee WIM MapajuleIbHO ¢ XHMHUEH, a
MOTOMY IIO3BOJISICT AKTyaJ M3UpOBaTh XWMHUYECKHE 3HAHUS YYalIMXCs, MOJYYCHHBIE Ha YpOKax
PUPOJOBENCHUS, OMOJOruM, reorpaduu, GU3UKKA W JIpYTUX HAyK O mpupoxae. Takum obOpazom,
dbopmupyeTcsi TOHUMaHWE OO0 WHTETPUPYIOIIEH pOJIM XHMHUH B CHCTEME ECTECTBEHHBIX HayK,
3HaYMMOCTH 3TOTO TpeIMeTa JJIs YCIEHIHOTO OCBOCHHMS CMEXHBIX AWCHUILIAH, MEXIpeAMeTHas
MHTETpalusl CIocoOCTBYeT (DOPMUPOBAHHMIO €IMHON €CTECTBEHHOHAyYHOW KapTUHBI MHpa YXKE Ha
HaYaJIbHOM 3Tare U3Y4eHUS! XUMHH.

B cootBercTBUM ¢ TpeOOBaHUSIMH TOCYJapCTBEHHOTO OOpa30BAaTEIbHOTO CTaHAApTa B Kypce
MOTYEPKUBACTCA, YTO XUMHs — HayKa dKclepuMeHTanbHas. [loaTomy B 7 Kiacce paccMaTpUBaIOTCS
TaKye METOJOJIOTHYECKHIE MTOHATHS Y4eOHOTO MpeaIMeTa, Kak SKCIIEPUMEHT, HAO0ICHNE, U3MEPEHHE,
OIMCaHKe, MOACTUPOBAHNE, TUTIOTE3a, BHIBO/I.

CogepxaHue Kypca BBICTPOSHO C YUETOM MCUXOJIO0r0-MIeAarorndyeckuxX MpUHIUIIOB, BO3PACTHBIX
0c0OEHHOCTEeH MIKOJIBHUKOB. B MOIPOCTKOBOM BO3pacTe MPOUCXOIWT pPa3BUTHE ITO3HABATEIHHOMN
chepbl, ydeOHas JAEATEIBHOCTh TPUOOPETACT YEPThI JCATEIBHOCTH [0 CaMOOPTraHU3alluU |
caMo00pa30BaHMIO, yJallMeCs] HAUMHAIOT OBJIAIEBATh TEOPETHYECKUM, (OPMATIBHBIM, Pe(ICKCHBHBIM
MbIlUIeHHeM. Ha mepBblii 11aH y MOJAPOCTKOB BBIABUTACTCS (POPMUPOBAHUE YHHUBEPCAIBHBIX YICOHBIX
NCUCTBHUM, O00ECIEYMBAIONINX PA3BUTHE TPAKIAHCKOW  HICHTHYHOCTH, KOMMYHUKATHUBHBIX,
MM03HABATEIBHBIX KAYECTB JINYHOCTH.

Ha smane ocnosnoco obweco 0bpazosanus npoucxooum 6KioYeHue o0yuarwuxcs 6 npoeKmuyo u
UCCEe008AMENBCKYIO 0esIMeNbHOCHb, OCHOBY KOMOPOU COCMABIAIOM makxue yueOHvle 0eticmeusi KaK
VMeHUue eudemv NpooaeMbl, CMABUMb BONPOCHl, KIACCUDUYUPOBAMb, HAOII0OAMb, NPOEOOUND
IKCHepUMEeHm, 0elamb 8bl800bL U YMO3AKTIOUEHUs,, 0OBACHAMb, OOKA3LIEAMb, 3AUWUUIAMb CEOU UOCHU.
B cooTBeTcTBHUM ¢ BO3pacTOM MPUMEHSIOTCS pa3HooOpa3Hbie (OpMBI JeITENHLHOCTH: Oecena, urpa,
MpaKTU4eckasi paboTa, SKCIIEPUMEHT, HaOII0IeHNE, KOJJICKTUBHBIE U UHAMBHIyallbHbIC
WCCIIEIOBAHMSI, CAMOCTOSTENbHAS paboTa, 3allliTa HCCIE0BATEIbCKUX pab0T, MUHH-KOH(EPEHIIHS.
KonnexkruBubie (QOpMBI UCTIONB3YIOTCS MPU H3YyYEHUU TEOPETUUYECKUX CBeAeHM. ['pymmoBbie
(GOpMBI TIPUMEHSIIOTCSI TPU TPOBEJACHUN MTPAKTHUSCKUX PAOOT, BBITOJHEHUU TBOPUYCCKHUX,
UCCIEeOBATeNbCKUX 3afaHuil. MHauBuayansHbie (HOpMBI paboOThl MPUMEHSIOTCS Tpu paboTe ¢
OTIENBHBIMU pelsTaMu, 00JIaJaFOIIMMI HU3KHM WJIA BEICOKUM YPOBHEM pa3BUTHs. MTorom
MIPOBEICHUS JTA0OPATOPHBIX MU MPAKTUYECKUX PAOOT SIBISIOTCS OTYETHI C BHIBOJIAMH,
PUCYHKaMH.

H.TIaHI/IpyeMble pe3yjbTaTbl 0CBOCHUSA yqeﬁﬂoro Kypca «BBeeHne B XUMHIO»

Peanu3zanus nanHoi pabodeit mporpaMMel mpeamnosiaraetT GopMupoBaHue

JIn4HOCTHBIE pe3yNbTaThl 00yUEHUS
Hcnonb3oBaTh NpuOOpETEHHbIE 3HAHUS M YMEHUS B NMPAKTHUECKOW AEATENbHOCTH M IMOBCEIHEBHOMN
AKU3HU JJIS:
- 6e30macHOro 00palleHus C BEECTBAMU M MaTepuallaMHu;
- OKOJIOTHYECKH IPaMOTHOIO MTOBE/ICHUS B OKpYKaloIIel cpene;
-OLIEHKH BIIUSIHUS XUMUYECKOTO 3arpsI3HEHUS] OKPYKAlOIlel Cpelibl Ha OpraHU3M YeJI0BEKa;
- KPUTUYECKOH OIIEHKU MH(POPMAIIH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIIEHTPALUH.

MeranpeamMeTHbIe pe3yabTaThl 00yUeHUs
VYuamuecs Hay4aTcs:
- MPOBOJUTH MPOCTEUIITNE HAOTIOACHUS, U3MEPEHHUSI, OTIBITHI;



- BEIYHCIISATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTA 110 JOpMYJie COeTMHEHNUS, 00bEMHYIO JIOJIIO Ta3a
B CMECH, MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MACCOBYIO JOJIIO MPUMECEH;

- MPOBOJUTH MPOCTEUIITUE PACUETHI 0 XUMHYECKUM (OPMYJIaM U YPaBHEHUSM PEaKIIHii;

- COCTaBJISATh AaHHOTALIUIO TEKCTA;

-OpraHu30BBIBaTh yU4eOHOE B3aMMOJCHCTBHE B TpyNIe (pactpeeNsiTh POJIH, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T. 11.);

- IpeBUJIETh (TPOTHO3UPOBATH) MOCIEACTBUS KOJUICKTUBHBIX PEIICHUN;

-IIOHUMATh MPUYUHBI CBOETO HEYCIIeXa M HAXOJIUTh CIIOCOOBI BBIX0/1a U3 ATON CUTYallUu;

-B IMAJIOTE C YUYUTEIEM YUHUThCS BHIPAOATHIBATH KPUTEPHUH OIICHKU M ONPEIEISITh CTEIIEHb
YCHEIIHOCTH BBIIOJHEHUS CBOEH pabOThI M pabOThI BCEX, UCXO/IA U3 UMEIOIIUXCSI KPUTEPHEB,
COBEPUIEHCTBOBATh KPUTEPUHU OLICHKH U IOJIb30BaTHCS UMHU B XOJE OLIEHKU U CAMOOLIEHKH;
-OTCTanBaTh CBOKO TOUKY 3PEHHUSI, APTYMEHTHUPYS €€;

-TIOJTBEPKAATH APTYMEHTHI (haKTaMu;

-CIIyl1aTh IPYTUX, IBITAThCS IPUHUMATh IPYTYIO TOUKY 3PECHMUS;

- COCTaBJIATH PACCKa3bl 00 yueHBIX, 00 2JIEMEHTaX U BEIIECTBAX;

-OIpeeNsaTh el y4eOHOM AeATeIbHOCTH C IOMOIIBIO YUUTENS K CaMOCTOSTEIbHO, UCKATh CPECTBA
€e OCYIIECTBIICHUS, paboTas MO IUIaHY, CBEPSATH CBOU JCHCTBHS C IIENBIO M IPH HEOOXOAUMOCTH
UCIPABIIATH OMIMOKHU C TTOMOIIBIO YYUTENSI K CAMOCTOSTEIBHO;

- IPEICTABIATH MHPOPMAITUIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIC C
npumeHenuem cpeacts UKT.

[TpenmerHble pe3ynbTaThl 00yYeHUs

[To oxoHYaHUIO U3YYEHUSI IPOTIEIEBTUYECKOTO Kypca 00ydaroIuecs mojiydar BO3MOXKHOCTh
ITOHMMATB!
- HIHTETPUPYIOILYIO POJIb XUMUHU B CUCTEME €CTECTBEHHBIX HaYK;
- TEXHUKY 0€30MacHOCTH NpH paboTe B KaOMHETE XUMUU;
-TaKUe TMOHATUS KaK SKCIIEPUMEHT, HaOJI0/IEHNE, U3MEPEHHE, ONIUCaHUE, MOJIEIMPOBaHUE, TUIIOTE3A,
BBIBOJI;
-BOKXHEHIINE XUMUYECKHUE MOHATHS: XUMUYECKHUM JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIIbHAsI aTOMHAs
U MOJIEKYJIApHAsl MacChl, arpEraTHOE COCTOSTHUE BELIECTBA.
- MacCOBYIO JIOJII0 XUMHYECKOI0 3JIEMEHTa 0 (hopMylie cCoeJMHEHHs], 00BEMHYIO JOJII0 ra3a B CMECH,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IIPUMECEH;
- XapaKTepu30BaTh CTPOCHHE, 00LIMEe PU3NYECKUE U XMMUUECKHE CBOICTBA MPOCTHIX BEIECTB;
- crocoOBl pa3/ielieHns: CMecel U UX OUUCTKY;
-yCIIOBUS IPOTEKAHUS U IPEKPAIICHUS XUMUYECKUX PEAKIIHil;
-IPU3HAKN XUMUYECKHUX PEaKIINi;
- Ouorpaduu y4eHbIX-XUMHKOB;
- YYEHBIX U3YyYarOlUX XUMUUECKUE PEAKIUU;
- HICTOPHUIO OTKPBITUS XUMHUECKUX DJIEMEHTOB.

Tonyuam 603MOANCHOCHb NOZHAKOMUMbCSL:
-C 1a60pamopHuIM 060pYO08aAHUEM.

OOyuaromuecs: Hay4aTcs:

-00BICHITH OTINYMS (1)I/I3I/I'-IGCKI/IX SIBIICHUU OT XUMHNYECKHUX,

- Ha3bIBaTh HEKOTOPbIE XMMUYECKHE DJIEMEHTHI U COEAMHEHUS;

- MPOBOAMUTH MPOCTEHIITNE ONepaIiu ¢ 000PYyTI0BAaHUEM U BEIIECTBAMH;

-Ha0JItoaTh M OMNMCHIBATh YPaBHEHHs pEaKIUil MeXay BeIIeCTBAaMH C IOMOIIbIO E€CTECTBEHHOI'O
(pycCKOTO UK POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

-XapaKTepHU30BaTh CIIOCOOBI pa3eNeHHs CMecel, MPU3HAKU XUMHUUECKUX PEaKLIUM;

-00pamaThCsi ¢ XUMUYECKON OCY10H 1 TabOpaToOpHBIM 000pYI0BAaHUEM;



- pacno3HaBaTh ONBITHBIM ITyTE€M: KUCIOPO/, YIVIEKUCIBINA ra3, U3BECTKOBYIO BOAY U HEKOTOPBIE IPYTHe
BEIIECTBA.

- IPECTABJIATH HHPOPMAITUIO B BUE TAOIUII, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM YKCJIEC C TPUMEHEHUEM
cpeactB UKT.

BbinycKHUK HAyYuTCS: Buvinycknuk nonyyum
603MOMCHOCHLb HAYUUMBCA:

* ONUCHIBATH CBOICTBA TBEPADBIX, * 2PAMOMHO 0Opawamovcs ¢
KHJIKHX, Ta3000pa3HbIX BEIIECTB, BBIACTASA | 8euyecmedamu 6 NOBCEOHEeBHOU HCUSHU,
WX CYIIECTBEHHBIC TPU3HAKY; * 0CO3HABAMb HE0OX0OUMOCHb

* XapaKTeprU30BaTh BEUIECTBA 110 CoONI00eHUs NPABUTL IKOJIO2UYECKU
COCTaBy, CTPOCHUIO M CBOMCTBaM, be30nacno2o nogedeHus: 8 OKpycaouell
yCTaHaBIIMBATh PUUUHHO-CJIEICTBEHHBIE | NPUpOOHOI cpede;

CBSI3M MEXKIY JaHHBIMU * NOHUMAMb CMbICT U HEOOXOOUMOCHb
XapaKTePUCTUKAMHM BEIIIECTBA; Cc00.100eHUsL NPeOnuUcanuil,

* PacCKpBIBaTh CMBICI OCHOBHBIX npeonazaemvlx 8 UHCMPYKYUAX NO
XUMHUYECKHUX TTOHITHN «aTOM, UCNONIL30BAHUIO IeKAPCMS, CPeOCmE
«MOJIEKYJIa», «XUMHYECKHUH FIIEMEHT, OvImosot xumuu u op.;

«IIPOCTOE BEIIECTBOY, «CIOKHOE * UCNONIBL306aMb NPUOOPEMEHHbIE
BEIIIECTBOY, «BAIEHTHOCTbY, UCIOIb3YS K1104egble KOMNemeHmHOCmuy npu
3HAKOBYIO CUCTEMY XHMHH; 8bINOIHEHUU UCCTIE008AMENbCKUX

* 1300pakaTh COCTaB MPOCTEHIINX NPOEKmMo8 no U3y4eHUuro c8oLCma,
BEIIECTB C MOMOUIbI0 XUMUYECKUX €cnoco608 noayuenus u pacno3Ha8aHUs
dbopMyI U CYIITHOCTh XUMUYECKUX sewecms;

PEaKIHiA ¢ TOMOIIBI0 XUMHUECKUX * pazeusamv KOMMYHUKAMUBHYIO
YpaBHCHHIA; KOMNEmeHmHOCMb, UCNOb3YsL CPEeOCmed
* BBIYHCIIATH OTHOCUTEIIEHYIO VCMHOU U NUCbMEHHOU KOMMYHUKAYUU

MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl npu pabome ¢ mekcmamu y4eoHuka u
BEIIECTB, a TAKXKE MACCOBYIO JI0JIIO O0ONONHUMENbHOL TUMepamypot,
XUMHYECKOTO DJIEMEHTA B COSIMHEHHSIX CNPABOUHBIMU MAOIUYAMU, NPOSAGIAMb
JUTSL OLICHKY UX MPaKTUYECKON 20MOBHOCIb K YBAINCEHUIO UHOU MOYKU
3HAUYUMOCTH; 3penust npu 06CYAHCOeHUU pe3yIbmamos

* [10JIb30BAThCs J1a00PaTOPHBIM 8bINOTHEHHOU pabOmbl;
000pyI0BaHWEM U XUMUYECKON TTOCYI0M; * 00LEKMUBHO OYEHUBAMb

* POBOJIUTH HECIIOKHBIC XUMHUYECKHE | UHpopMayuio o eewyecmeax u
OTIBITHI M HAOJIOICHUS 32 H3MCHEHUSIMH XUMUYECKUX NPOYeCccax, Kpumudecku
CBOWCTB BEIIECTB B MPOIECcCe UX OMHOCUMBCA K NCEBOOHAYUHOU
MpeBpalleHHI; COOI01aTh MpaBUiia ungopmayuu, HedobpocogecmHol
TEXHUKU 0€30MaCHOCTU NP MPOBENICHUU | peKaame, Kacaroujelicss UCHOIb3068aHUs
HAOIIO/ICHUI U OTIBITOB. PA3TUYHBIX 8EUjeCTN8.

MHoroo0pa3ne XuMH4eCKHX peaKuuii

* O0BSICHATH CYTh XUMHUYECKHX * OP2aHU308b18AMb, NPOBOOUND
MPOIIECCOB U UX MPHUHITUITHAIHLHOE yueHuyecKue npoeKmsl no Uccie008aHuI0
OTJIIMYHUE OT (PU3HUECKUX; CBOUICME 8eUjecms, UMEIOUUX BAHCHOE

npakmu4ecKkoe 3HavdeHue.




* Ha3bIBaTh MIPU3HAKU U YCIOBUS
MPOTEKAHUSI XUMUYECKUX PEAKIUH;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA
MPU3HAKHU, CBUECTEIIbCTBYIOIIHNE O
MIPOTEKAHUU XMMHYECKON peaKIlnu;

* IIPUTOTOBJIATH PACTBOPHI C
onpeaeseHHON MacCOBOM J10J1eH

paCTBOpéHHOFO BCIIIECTBA.

CucremMa OLleHKH JOCTHKEHHS IVIAHMPYEMbIX pe3yJibTaTOB

Onenka 00pa30BaTENbHBIX TOCTHKEHUN 00YJarOIUXCs BKIIOYAET B €051 OTUYETHI C BHIBOJIAMH,
PUCYHKaMH 110 MIPAKTUYECKUM U J1a0OpaTOpHBIM paboTam.

OcHoBHBIE BHJIbI KOHTPOJIAA OCYILIECTBIIIIOTCS B YCTHOW, IMCBMEHHOW, TBOPYECKOU, TPOEKTHON
dhopmax.

MartepuanpHo-TexHuueckas 6aza: obopynosanue OLl Touka Pocta

Coaep:xanue yueOHOI0 npeamera

XuMus B IEHTPe ecTeCTBO3HAHUA - 11 yacoB

XuMusi — 4acThb €CTeCTBO3HAHUsSl. B3aMMOOTHOIICHHUS YE€JIOBEKAa M OKPYXKAIOIIEro MUpa.
[Ipeamer xumun. Pusnueckue tena u Beniecrsa. CoricTsa BewiecTs. [I[puMeHeHne BelecTB Ha OCHOBE
HX CBOWCTB.
HaOurogeHne Kak OCHOBHOM MeTO[ NO3HAHMS OKPYKAKIIEro MHpPa. YCIOBUS MPOBEACHUS
HaOmonenus. ['unoresa. Dxcnepument. BoiBoa. Ctpoenue miamenn. JlabopaTopus u 000pyi0BaHKE.
Mopaenab, moaeanpoBanune. OCOOEHHOCTH MOIeIHPOBaHus B reorpaduu, pusrke, Ouonoruu. Moaenu
B Ouwomorun. Mynsixku. Monenu B ¢usuke. OnexktpodopHas mamuHa. ['eorpaduyeckue Monenu.
XUMUYECKHE MOJIENH: TMpeAMETHbIE (MOJENIU aTroMa, MOJEKYJ, XUMHUYECKUX U MPOMBINIICHHBIX
MIPOU3BOJICTB), 3HAKOBBIC, WJIM CHUMBOJIbHBIE (CHMBOJIBI JIEMEHTOB, (POPMYJIBI BEIIECTB, YPAaBHEHHS
peakiuii).
Xumuyeckue 3Haku ¥ GopmyJibl. XUMUUECKUNA 3JIeMeHT. XuMudeckue 3Haku. Mx obo3HaueHue,
npousHomienne. Xumuueckue ¢opmynbsl BemiecTB. [IpocTbie U criokHble BemecTBa. WHAEKCH U
kod(purmentel. KauecTBEHHBIM W KOJIMYECTBEHHBIM COCTaB BeHIECTBA. XHUMHSA MW (u3NKa.
VYHuUBepcanbHbI XapakTep MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. [loHsATHA «aTom»,
«MoJekynay, «uon». Ctpoenue BeniectBa. Kpucrannuueckoe cocrosiHue BemiectBa. Kpucramimueckue
pemietkn TBepabix BemiecTB. uddysus. bpoyHoBckoe aBmkeHue. BeriecTBa MOIEKYISIpHOTO H
HEeMOJIeKyJsipHOTO cTpoeHms. [loHaTne 00 arperaTHOM COCTOSHMM BemecTBa. Du3nveckue u
XUMHYECKHe siBNIeHUs. ['a3000pa3HbIe, )KUIKHUE U TBEP/IbIe BelecTBa. AMOP(HBIC BEIIeCTBA.
Xumusi u reorpadus. Ctpoerune 3emnn: sapo, MaHTHs, Kopa. Jlutochepa. MuHepansl U TOpHBIE
nopojipl. MarmMaTH4eckue U 0CaJouHble (HEOPTaHUYECKUE U OPraHUYeCcKHe, B TOM YUCJE U TOPIOYNeE)
TTOPO/IBI.
Xumust u 0uosorusi. XMMHYECKH COCTaB KMBOW KIIETKU: HeOpraHudeckue (BoJa M MUHEpaJbHBIC
COJIN) U OpraHudeckue (OCNKu, )KUPHI, YTIEBOIbI, BATAMUHBI) BEIECTBAa. brojornyueckast poib BOIbI B
KUBOM KiteTke. @orocunTes. Xnopodmia. buonorndyeckoe 3HaYeHNE KUPOB, OEIKOB, YPUPHBIX Mace,
YTJIEBOJIOB ¥ BUTAMHUHOB JIJIS1 )KMU3HEIEATETLHOCTH OPTaHU3MOB.
KauecTBennble peakuun B xumMuu. KayectBeHHble peakiuu. Pacno3HaBaHue BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIUNA. AHATUTHUYCCKUN cuTHaNI. OmpeenseMoe BemecTBO U PEaKTUB Ha HETO.
JdemMoHcTpanuu



1. Komnekius pa3audHbIX MpeAMeToB wuiu (oTtorpaduii mpeaMeToB U3 aTOMUHUS IS
WUTIOCTPAIK UJIEU «CBOIMCTBA — MPUMEHEHHUEN.

2. YyeOHoe 000pyIOBaHUE, UCIIOIB3YyEMOE Ha YpoKax (pusuku, 6uosoruu, reorpaguu 1 XuMHUH.

3. DnekrpodopHas wMammHa B AckcTBUU. ['eorpaduueckue wmoxaenu (Tyiodyc, Kapra).
buonornveckue Monenu (MyJSDKA OpraHOB W CHUCTEM OPraHOB pAacTeHUHM, >KUBOTHBIX U
yenoBeka). Pu3nyecKkue U XUMUYECKHUEe MOJIENIA aTOMOB, MOJIEKYJ BELIECTB U KPUCTAITMUYECKUX
PEILIETOK.

4. OObeMHBIC U MIAPOCTEPKHEBBIE MOJIEIH BObI, YIJIEKUCIIOTO U CEPHUCTOrO T'a30B, METaHa.

5. OOpasupl TBEpPABIX BEIIECTB KPHUCTALIMYECKOTO CTPOSHHs. Mojaenu KpHUCTALTHYECKUX
PEIIETOK.

6. Bopa B Tpex arperaTHbIX COCTOSHUSX. KoJIeKIus KpUCTaIUIMYECKUX U aMOP(HBIX BEIIECTB U
U3JeINi U3 HUX.

7. Komnexius MuHepaioB (J1a3ypuT, KOPYHI, XaIbKOMUPUT, (DIFOOPUT, TaJIHT).

Komnnekuust ropHbIX Opo (TpaHUT, pa3audHbie (GOPMBI KallbLIUTa — MEJI, MpaMop, U3BECTHSIK).

9. Komiekius roprovnx UCKOMaeMbIX (HEPTh, KAMEHHBIN YTOJb, CJIAHIIBI, TOP)).

*®

JlaGoparopHble padoThbI:

1.PacnpocTpanenue 3amaxa 01€K0JIOHA, TyXOB WU JI€3010paHTa Kak rnpouecc JudQy3uu.
2.Habnronenne OpOyHOBCKOTO JBM)KEHUS YACTHUYEK YEPHOH TYILH 1101 MUKPOCKOIIOM.

3. OOHapy>xeHue d3(pUPHBIX Macell B alleJIbCHHOBON KOPOUKeE.

4. M3yueHue rpaHUTa C MOMOIIbIO YBEJIMUUTEIBHOTO CTEKIIA.

5. O6HapysxeHue Maciia B ceMeHax M0/ICOJIHEYHUKA U TPELIKOro Opexa.

6. O6HapyxeHHe Kpaxmaia B MIIEHUYHON MYKe.

7. BaumopeiicTBre acKopOMHOBOM KUCIIOTHI € Ho/10M (onpenesnenne BuTaMuHa C B pa3IMyHbIX COKaX).
8.IlponyBaHue BBIIBIXaEMOT0 BO3/yXa Yepe3 U3BECTKOBYIO BOLY.

9.06HapyxeHHe N3BECTKOBOM BOJIbI CPE/IM PA3IMUHBIX BELIECTB.

IIpakTnyeckue padorsi:
1.3HakoMCTBO ¢ 1abopaTopHBIM 000pyAoBaHKeM. [IpaBuia TeXHUKH 0€30aCHOCTH.
2. HaGmronenue 3a ropsieit cBe4oi. Y cTpoicTBO U paboTa CIIMPTOBKHU.

MaTtemMaTHKa B XMMHH-9 YacoB

OTHocHTeIbHbIE ATOMHASI U MOJIEKYJIsApPHast Macchl. OTHOCHTEIbHASI aTOMHAsI Macca JIEMEHTA.
MonekynsipHast Mmacca. OnpeneneHine OTHOCUTEIHHON aTOMHOM MacChl XUMUYECKHUX AJIEMEHTOB 110
tabmune J[. . MenneneeBa. HaxoxaeHne OTHOCUTEIHFHOM MOJIEKYIISIPHON Macchl o popmyiie
BEIIECTBA KaK CyMMbI OTHOCHUTENBHBIX aTOMHBIX MacC, COCTABJISIOIINX BEIIECTBO XUMUYECKUX
DIIEMEHTOB.

MaccoBast 10151 3JIeMeHTa B CJ105KHOM BellecTBe. [[oHsATHE 0 MaccOBOM J0J1€ XMMUYECKOTO
a7eMeHTa (W) B CII0O)KHOM BEIIIECTBE U €€ pacydeT 1o ¢popmyse BeniecTBa. Haxoxnenue Gopmyibt
BEIIIECTBA 110 3HAUYEHHUSIM MACCOBBIX JI0JIEH 00pa3yIOIIKX €ro 3JIEMEHTOB (U1 ABYXYaCOBOT'O U3Yy4EHUs
Kypca).

Yucrele BemecTBa H cMecH. Uncteie BemecTBa. CMmecu. ['eTeporeHHble 1 TOMOT€HHBIE CMECH.
["a30006pa3uble (BO31yX, IPUPOIHBIN ra3), )Kuakue (HedTh), TBepAble CMecH (TOpHBIE TIOPO/IbI,
KyJIMHapHBIE CMECH M CHHTETUYECKHE MOIOIIIUE CPEJICTBA).

O6beMHas 10J141 ra3a B cMecu. OnpeneneHue o0beMHOM 101U 1a3a (¢) B cmecu. CoctaB
aTMoC(epHOro Bo3/ayXa U MPUPOIHOTo ra3a. Pacuer o6bema J0M raza B CMECH 110 €ro 00beMy U
Hao6opoT. [Tousrue o ITJK.

MaccoBast 1015 BelecTBa B pactBope. MaccoBas 707151 Beniecta (W) B pactBope. KoHuenTparus.
PacTBOpuTEh M pacTBOPEHHOE BelecTBO. PacdyeT Macchl pacTBOPEHHOTO BEIIECTBA IT0 MacCe
pacTBOpa M MacCOBOI J10Jie paCTBOPEHHOTO BEIIECTBA.



MaccoBas 10Jia1 npuMeceii. [loHsiTHe 0 UMCTOM BelIeCTBE U pUMecH. MaccoBasi 107151 TpUMECH (W)
B 00pasiie ucxoaHoro Bemniectsa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA MO Macce
BEILECTBA, COACPIKALIETO OIPEAEICHHYI0 MACCOBYIO JIOJIIO IIPUMECEH.

JdemoHcTpauuu

Kosneknus pa3inyHbIX BUIOB MpaMopa U U3JEJIUi U3 HETO.

CMech peyHOro U CaxapHOro MecKa U UX pa3JeieHHeE.

Komnexnus HepTH 1 HEPTEIPOIYKTOB.

Komnekuust ObITOBBIX CMECEi.

Jlnarpamma coctaBa aTMOC(epHOT0 BO3/ayXa.

JlnarpamMma coctaBa MpUpOIHOTO rasa.

Komnexuus «Munepaisl 1 TOpHBIE TOPOIBI».

Nk =

IIpakTH4eckne padoThI:
3. IIpuroroBiieHre pacTBOpa C 3aJIaHHON MacCOBOM J10JI€H PaCTBOPEHHOI'O BEUIECTBA.

SIBaenusi, npoucxoasinue ¢ Bemecrsamu-11 yacos.

Paznenenune cmeceii. CriocoObl pa3zeneHus cMecell M ouncTKa BemiecTB. Hekoropele mpocrteiiive
CIOCOOBI pa3leNIeHUs] CMECEi: IMpOCeHBaHME, pa3JelieHHe CMeceld MOPOIIKOB ele3a M Cepbl,
OTCTauBaHUeE, JEKaHTalus, LNEeHTPUPYTUpOBaHUE, pa3[elIeHUEe C MOMOIIbIO JEIUTEIbHON BOPOHKH,
¢unbTpoBanue. OunbTpoBaHUE B JabopaTopuu, OBITY W Ha mpou3BojacTBe. [lonsTtne o ¢umbTpare.
Ancop6uus. Ilonstue o0 aacopbuuu U aacopOeHTax. AKTHMBHPOBAHHBIA yrojib Kak Ba)KHEHIIUI
agcopOeHT. Y crpoiicTBo npoTruBorasza. CrnocoObl OUUCTKU BOBI.
JueTunnsauus, WM neperonka. Juctuwiuianus (IeperoHka) Kak MpoLece BbIIACICHHs BEIECTBa U3
KUAKOW cmecu. JluctwiiMpoBaHHass Boja M oOsactu ee NpuMeHeHus. Kpucramumzauus win
BbInapuBaHue. Kpucrammmzanus 1 BelllapuBaHue B JabopaTopuu (KpucTamiu3aTopsl U (apdopoBsie
YaIIKy JJIs BeIapuBanus) u npupoje. [leperonka neprtu. Hedrenponykrel. @pakunoHHas neperoHka
KUIKOIO BO3/1yXa.
XMMHYECKHE peaKkuHH. YCI0BUS MNPOTEKAaHMs W MNPEKPALleHUs XUMHYECKHUX peaKluii.
XHMMHUUYECKHE peaklMK KaK IIPOLECC MPEBPALLEHNs OJHUX BEUIECTB B Ipyrue. Y CIIOBUs IIPOTEKAHUA U
MpeKpaleHuss XUMHUYecKux peakuuid. ConpuKOCHOBEHHE (KOHTAKT) BEUIECTB, HarpeBaHHeE.
Karanuzarop. Murubutop. YnpasneHue peakiisiMyi TOpeHusl.

IIpu3Haku xXumMHYecKuX peakuuid. [Ipru3Hakyu XuMUYECKUX peakluii: I3MEHEHHeE 1[BeTa, 00pa3oBaHKe
0CaJika, paCTBOPEHHME IIOIYYEHHOI'O OCaJKa, BBIJACICHHUE ra3a, MOSBJICHHUE 3alaxa, BBIACICHHUE WU
MTOTJIOIICHUE TETUIOTHI.

JdeMOHCTPALMOHHBIE IKCIIEPHUMEHTHI

1. PazneneHue cMecH MOPOIIKA CEPhI U KEIE3HBIX OMUIIOK.

2. PazneneHue cMecH MOPOLIKA CEPHI U MECKA.

3. Pazgenenue cmecu BOJBI U paCTUTEIBHOIO Maciia C IIOMOILBIO IETUTEIbHOW BOPOHKH.

4. TlomyueHue OUCTUIUIMPOBAHHOMN BOJBI C MOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU JJISI TIEPETOHKH
JKUJIKOCTEH.

5. Paznenenue cMecu nepMaHTraHaTa U IMXpoMara Kajlusi ClIoCOOOM KPHUCTAIITH3AIIH.

6. BsaumopeilicTBuE )KeEJIE3HBIX ONUIOK U IOPOIIKA CEphl IPU HarpeBaHUU.

7. TlomyuyeHue YTIIEKHUCIIOro ra3a B3aUMOAECUCTBHEM MpaMopa ¢ KUCIOTOH U OOHapyKEHHE €ro ¢

ITOMOIIIBIO U3BECTKOBOM BOJIBI.

Karanutuueckoe pasiiokeHue Mepokcuaa Bo1opoia (Kkatanuzarop — quokeua Mapradna (IV)).

OOHapy>xeHue pacTBOpa IMIEJI0YH ¢ TOMOLIBI0 HHIUKATOPA.

10. BzanmopeiicTBue pacTBOpa NEpMaHraHaTa KajlMs M pacTBOpa JUXpomara Kajlus ¢ pacTBOPOM
cyibuTa HaTpUSl.

11. BzaumopelicTBue pacTBOpa epMaHraHata Kajius ¢ aCKOpOMHOBOM KHCIIOTOM.

12. BzauMopeicTBrE XJIOPUIA KEIE3a C KENTONU KPOBSIHOU COJIBIO M THIPOKCUIOM HATPHSL.

13. Bzanmopeiicteue runpokcuna xeinesa (I1I) ¢ pactBopoM cossiHOM KUCIIOTHI.

o >



JlaGoparopHbie padoThbI:
6.AncopOnusi KyKypy3HbIMU TAJIOYKAMU TTAPOB MAXy4nX BEIIECTB.
7.13yueHue ycTpoicTBa 3aKUTAJIKU U TIJITAMEHH.

IIpakTuyeckue padboThbI:
4.BpIpaiuBanie KPUCTALIOB COJU (JOMAITHUNA SKCTIEPUMEHT).
5.04ncTKa MOBapEHHOM COJIH.

Paccka3sbl o xumum-2 yaca.
Y4yennueckas koHdepeHuus. Borgaromuecs pycCKkue y4eHble-XUMUKH.
Konkypce coo0mennii ydammuxcsi. VcTopuss XMMHUYECKHUX BEHIECTB (OTKPBITHE, TIOJy4YCHHUE U
3HAUYCHHUE).

TemaTuueckoe IJIAHUPOBAHHE

7 KJ1acc

Tema ypoka Koauu| KonTpoan
€CTBO
4acoB

XHMHS B ICHTPe ecTecTBO3HAaHu - 11 yacoB

IIpeamer n3ydyenus xumun. Beoausiii nacTpykTax Th B 1
KaOMHeTe XUMHUU

Ha6monenue u axcnepumeHT. CriocoObl pUKCUPOBaHUS 1
pe3yIbTaTOB.
[Ipaktuueckas padota Nel. 3HaKOMCTBO ¢ XUMUUYECKHM 1 Pe3ynbTaTe!
o0opynoBanueMm. TexHuka 0€30MacHOCTH. np/p
MopenupoBanue. Moznenu B XUMHUHU. 1

Xumudeckue 3Haku U GopMyIibl, HHOpMAIHs, KOTOPYIO 1

OHH HECYT.
Xumus 1 pusnka. ATOMHO-MOJIEKYJISIPHOE YUECHHUE. 1
Kpucrannndeckoe CTpOCHHE BEIECTB.
ArperatHoe cocTosiHME BelecTBa. Puznueckue u 1
XUMHUYECKHE SIBIICHUS
Xumus u reorpadusi. MuHepanbl U TOpHbIE TOPO/IbI. 1

XMMHUYECKUHN COCTAaB.




XuMus 1 Onosiorusg. XUMHUECKHUI COCTaB KIETKU.
buonornueckoe 3Ha4€HHUE BOIbI, JKUPOB, OCIIKOB,
YTJI€BOJIOB, BUTAMUHOB.

10

KauecTBeHHEbIC P€aKknuu B XUMHH.

11

O600611eHne TeMbl «XUMHS B IIEHTPE €CTECTBO3HAHMS

Hrpa «rpetuit

ITAIITHU N

MartemaTnka B XUMHH-9 YacoB

12

OTHOCHUTENBHBIC aTOMHASA U MOJICKYJSIpHAS MAacCCBhI.

13

MaccoBasi 1071 3JIeMEHTa B CJIOKHOM BEIIISCTBE.

14

UwncTele BemecTBa U cMecH. | oMOreHHbIe U r€TCPOrcHHbIC
CMECCH.

15

OO0beMHas J0JIsI ra3a B CMECH.

16

MaccoBas 1015 BEIIeCTBA B pacTBOpC.

17

MaccoBas 10151 TpUMECE.

18

[TpakTrueckas paborta Ne2. [Ipurorosnenue pactBopa ¢
3aJJaHHOM KOHIICHTpaIUe

Pesynbrarsl
np\p

19

Pemenue nmpaktuyeckux 3agay «MaTeMaTrka B XUMUKD)

1

20

Pemenue IMPAaKTUYCCKUX 3a1aq

1

;[BJICHI/IH, nmpoucxoasimue ¢ BeIIIQCTBaMI/I-ll

yacoB

21

Cmecu, criocoObl pa3/ieieHus: cMeceil.

22

DOUIbTpOBAHKE.

23

AncopOuus.

24

I[I/ICTI/IJ'IJ'ISIHI/IH HJIA IICPCTOHKA.

25

Kpucramnmzanus.

[Ipakr.
PaboTa(noma)

26

[IpakTuueckas pabora Ne4. OuncTka HOBapeHHOM COJIH.

Pe3ynbraThl
np/p

27

XHUMHYECKHUE pCakiuu U yCJIOBUSA UX MMPOTCKAHUS.

28

IIpu3HaKKM XMMUYECKUX PEAKIUH.

29

[TpakTrueckoit padotsr NeS. M3ydenue npoiecca
KOPpO31H KeJe3a.

Pe3ynbTarsl
np/p

30

CI/ICTeMaTI/I3aIII/I$I Marepurajia 1o TeMe: <(HBJ'IGHI/I$I,
MPOUCXOAAIINE C BEHICCTBAMU

31

3amuTa npoeKTa

1

Paccka3bl no xummnn-4 yaca.

32

Brigaromuecs PYCCKHUEC YUYCHBIC

33

Konkypc coobmienuit «Moe 1r00uMoe XUMIUIECKOe
BEILIECTBO)

34

Kondepenuus (qoxsiaasl mo JaHHOU TEME)

35

3ammra npoeKTa
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