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Pabouas mnporpamma (akyIbTaTUBHOTO Kypca pa3paboTaHa Ha OCHOBAaHMM HOPMAaTHBHBIX
JIOKYMEHTOB:

e OyHAaMEHTAIBHOE SAPO COAepKaHUA 00pa30BaHUS;

o ®denepanbHBIi TOCYIAapCTBEHHBIM 00pa30BaTENIbHBIN  CTaHIAPT OCHOBHOTO  OOIIETO
00pa3zoBaHMsl, yTBEPKICHHBIN MTpUKa3oM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoi
Oeneparun ot 17 mexadpst 2010 r. Ne 1897.

e yuebHOro npeaMera

@opMupOBaHUE y yUAIIMXCS YMEHUS BUJIETh U TIOHUMATh IIEHHOCTb 00pa30BaHMUs, 3HAYMMOCTb
XMUMHUYECKOTO 3HAHUS JJIsl KaKIOro 4eloBeKa HE3aBHUCUMO OT €ro Mpo)eCCHOHAIBHOM NesITeNTbHOCTH,
YMEHHS pa3uyarh (PakThl U OIEHKH, CPABHUBATH OLICHOYHBIC BBIBOJIBI, BHJCTh UX CBS3b C KPUTCPUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C OMPEICIICHHOW CHUCTEMOW LIeHHOCTeH, (OopMyarpoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO TIO3UIIUIO;

dopmHpOBaHKE Y 00YJaIOIIUXCSI LIEIOCTHOTO MPEJICTABICHUSI O MUPE U POJIM XHUMHUH B CO3JJAHUU
COBPEMEHHOI €CTECTBEHHO-HAyYHOW KAapTUHBI MHpA; YMEHHUsI OOBSACHATH OOBEKTHI W TPOLIECCHI
OKpPYKaIOIIIeH JEHCTBUTEIILHOCTH — MPUPOIHOM, COLMATIBLHOM, KYJIbTYPHOM, TEXHUYECKON CpPEIIbl,
UCTIONIB3YSl UL 9TOTO XMMHYECKHE 3HAHMS; MPUOOpETEHHE OOYYAIOIMIMMUCS OIbITa Pa3HOOOpa3HOU
NEeATeNIbHOCTH, TO3HAHMS W CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE /ISl PAa3IMYHbIX BHUJOB JIESITEIBHOCTU: PELICHUS IpoOieM,
NPUHATHS PELICHUM, TMOWCKA, aHammM3a M 00padoTKM HH(pOpPMAIMK, KOMMYHHMKATHBHBIX HAaBBIKOB,
HABBIKOB M3MEPEHHH, COTPYJHUYECTBA, OE30MaCHOTO OOpAIIeHHS C BEIIECTBAMH B ITOBCEIHEBHOM KU3HH.

3anaum yyeOHOr0 npeaMera
ObpazosamenvHule:
- OpMHUPOBAHHE CUCTEMBI XUMHUYCCKUX 3HAHUI KaK KOMIIOHCHTA €CTCCTBEHHOHAYYHON KapTHHBI MUDA,;
Pazsusarowue:
- pa3BUTHE JIMYHOCTH OOYYAFOIIMXCS, WX HMHTEUICKTyaIbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHUC,
dbopMupoBaHe y HUX TYMaHHUCTHYECKUX OTHOIICHUH U SKOJOTMYECKH IIeIeCOO00pPa3HOro MOBEICHUS B
OBITY U B TPY/IOBOH JIESTEIBHOCTH,
Bocnumamenvhuie:
-(hopMupoBanue ymeHuii O€3011acHOTO oOparieHusi C  BEIECTBAMH,  HUCIOJIb3YEMbIMH B
TIOBCETHEBHOM M3HU; BEIPAOOTKA TOHUMaHUS OOIIIECTBEHHOM MOTPEOHOCTH B PA3BUTUH XUMHH, a TAKKE
(opMUpOBaHHUE OTHOLIEHHSI K XMMUH KaK K BO3MOYKHOM o0sacTy Oy TyIiei pakTHYeCKON JesITeTbHOCTH.

OT10op coneprkaHus MPOBEJEH C YUETOM KYJIbTYpOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUU C
KOTOPBIM  y4alluecs JIOJDKHBI  OCBOWTH  COJIEp)KaHHe, 3HauyuMoe s (popmMupoBaHuUs
MO3HABATENIbHOW, HPABCTBEHHOM M 3CTETUYECKOW KYJIbTYPhI, COXPAHEHHUS OKPYKAIOIIEH cpeabl u
COOCTBEHHOTO 3/I0POBbSI, /ISl TOBCEHEBHOM KM3HU U MIPAKTUYECKOM JESITEILHOCTH.

Copep:xanue Kypca HampaBlIeHO Ha (HOPMHUPOBAHHE YHUBEPCAIBHBIX Y4E€OHBIX ICHCTBHIA,
o0ecrevynBarOIUX pa3BUTHE TMO3HABATENBHBIX W KOMMYHUKATHBHBIX KauyeCTB JUYHOCTH.
OOyyaronyecs BKJIIOUAIOTCA B IPOEKTHYIO U UCCIIENOBATEIbCKYIO AESTEIbHOCTh, OCHOBY KOTOPOM
COCTaBISIOT TakuWe y4yeOHble NEWCTBUSA, KaK YMEHHE BHJIETh NpPOOJIEMbI, CTaBUTHb BOIPOCHI,
KiaccuuupoBarb, HaOMIOAaTh, MPOBOAUTH OKCIEPUMEHT, JI€JaTh BBIBOJABI, OOBSICHATH,
JOKa3bIBaTh, 3allUIIATh CBOM UJAEH, JaBaTh OMpPENEICHUs MOHATHI, CTPYKTYpUPOBATh MaTepHal U
Ip. Yyampecs BKJIIOYAIOTCS B KOMMYHHMKATHBHYIO Y4YEOHYIO NEATENbHOCTh, IJIe Mpeodiianaor
Takue e€ BUJIbl, KAK YMEHHE MOJIHO U TOYHO BBIPAXKaTh CBOM MBICIIH, apI'YMEHTUPOBATH CBOIO TOUKY
3peHusi, paboTaTh B TPyIIe, MPEACTaBIAT, U COOOIaTh WH(OOPMAIUIO B YCTHOM M MHUCHMEHHOMN
dbopme, BCTynaTh B IUAJIOT U T. 1.

O0mas xapakTepucTHKa y4e0HOI0o npeamera
B coorBerctBun ¢ deepanbHBIM FOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO
o0rrero o0pa3oBaHuMs yUYalIrecs TOJHKHbBI OBJIaJIETh TAKUMH TIO3HABATEILHBIMU YUEOHBIMU JICHCTBHUSIMU,
KaK: yMeHue (GopMyaHpoBaTh MpoOJeMy M THUIIOTE3y, CTAaBUTh LEMM W 3aJlaud, CTPOUThH IUIaHBI
JOCTMOKEHHMS LIeJIel 1 pelleHHs MOCTaBIEHHbIX 33/1a4, IPOBOJIUTH SKCIIEPUMEHT U Ha €0 OCHOBE JIENaTh



BBIBOJIb U YMO3AKIIFOUEHMS], [IPEACTABIIATH UX U OTCTaUBaTh CBOIO TOUKY 3PEHMSI.
Kpowme 3toro, yJarmecs: 107KHbI OBJIaJETh IPUEMAMU, CBA3aHHBIMU C ONPEIETIEHUEM TTOHSTHIA:
OrpaHUYMBAaTh UX, ONIUCHIBATh, XapaKTEpPU30BaTh U CpaBHUBATH. Cl1e10BaTENbHO, IPU N3YUEHUH XUMHHU B
OCHOBHOMH 1IIIKOJIE y4YaIllMecs JIOKHbI OBIAJETh YYEOHBIMHU JEHCTBUSIMH, MO3BOJIIOIMMYU UM JOCTUYb
JIMYHOCTHBIX, IPEAMETHBIX U METAIIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.
Ipennaraemas nmporpamMma 1o XMMHHU PacKpbIBAaeT BKJIaj y4eOHOro IpeaMeTa B JOCTHKEHHE
11eJIel OCHOBHOT'O OOILEro 00pa30BaHuUs U ONpEAeIsieT BaXXKHENIINE COepKATENIbHBIC JIMHUYU IIPEMETa:

BEILECTBO, 3HAHUSI O COCTABE U CTPOCHUM BEIIECTB, UX BOKHEHUIINX (PU3MUECKUX M XUMUUECKUX
CBOICTBaX, OMOJIOTHYECKOM JICUCTBHH;

XUMHUYECKasi Peaklysi — 3HaHUs 00 YCIIOBHSAX, B KOTOPBIX IPOSBIIOTCS XUMUYECKUE CBOMCTBA
BEIIECTB, CII0CO0axX yINpaBICHUS XMMUYECKUMH IIPOLIECCAMU;

IPUMEHEHUE BEIIECTB — 3HAHMSA U OIBIT MPAKTUYECKON JIEATEIbHOCTH C BEIIECTBAMH, KOTOPbIE
HanboJsiee 4acTo ynoTpeOIIA0TCs B IOBCEAHEBHON XKU3HHU, IMPOKO UCTIONB3YIOTCS B
HPOMBIIUIEHHOCTH, CEJIbCKOM XO3SIHCTBE, Ha TPAHCIIOPTE;

S3bIK XUMHUM — CHUCTEMA BaO)KHEMIIMX TIOHATMH XMMHMH M TEPMHHOB, B KOTOPBIX OHH
OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYEeCKUX BEIIECTB, T. €. MX Ha3BaHMi (B TOM 4HCIE H
TPUBUAJIGHBIE), XUMHYECKHE (OPMYIIbI M ypaBHEHHs, a TaloKe IpaBWia IepeBoja HWH(popMammu c
€CTECTBEHHOT'0 SI3bIKa Ha S3bIK XMMUM U 0OPaTHO.

IIpu otOope conepkaHusi, KOHKPETUZUPYIOLIETO MPOrpaMMy, YUUTHIBAJIOCh, YTO MEpe]] OOLIMM
00pa3oBaHWEM HE CTOMT 3ajaya Mpo(ecCHOHAIBHONW MOArOTOBKM OOYYarOIIUXCA. DTO OINPEASIHIIO
IIOCTPOEHHE Kypca KaK OOIIEKY/IbTYPHOT'0, HAIIPABIICHHOT O, ITPEK/IE BCETO Ha ()OPMUPOBAHNE U Pa3BUTHE
UHTEpeca K U3YYCHUIO XMMHM. YUTeHa OCHOBHAsi OCOOCHHOCTh IOJPOCTKOBOIO BO3pacTa — Hayallo
Hiepexo/ia OT JIETCTBA K B3POCIIOCTH, KOTOPBIN XapaKTepU3yeTcsl PA3BUTHEM [IO3HABATEIBHOMN Cepsl.

Ha srane ocHOBHOro 00IIero cpefHero o0pa3oBaHUs IPOUCXOAUT BKIIFOUECHUE OOYUAIOLIUXCS B
IPOEKTHYIO U MCCIIEN0BATENBCKYIO JEATENbHOCTh, OCHOBY KOTOPOM COCTaBIIIOT TAKUE YHUBEPCAIbHBIE
y4eOHbIe IeHCTBUS, KaK YMEHHE BUJIETh MPOOJIEMbI, CTaBUTh BOIIPOCHI, KIIACCU(HULIMPOBATh, HAOIO1aTh,
IPOBOJIUTH SKCIIEPUMEHT, JI€IaTh BBIBOJIbI U YMO3AKIIIOUEHHUS], OOBSACHATD, JOKA3bIBaTh, 3AILIMILATH CBOU
ujed, JaBaTh onpeneneHus NoHATHAM. Croza ke OTHOCATCS HPHEMBI, CXOIHBIE C ONpPEACICHUEM
HOHSITUM: ONUCAHWE, XAPAaKTEPUCTUKA, PA3bsICHEHUE, CpaBHEHME, pasinucHue. POpMHpPOBAaHUE 3TUX
YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUI HauMHAETCA eII€ B HAYaIbHOM ILIKOJIE, a B Kypce XMMUM OCHOBHOM
IIKOJIbI IPOUCXONT UX PA3BUTHE U COBEPIIEHCTBOBAHME. B CBsI3U ¢ 3TMM pe3epBHbIE Yachl IUNITAHUPYETCS
UCIIOJIB30BaTh Ha (JOPMUPOBAHUE M PA3BUTHE YMEHUM NMPOEKTHON U MCCIIENI0BATENILCKON EATENbHOCTH,
yYMEHHE BUAETh POOJIEMBI, IeNIaTh BHIBO/IbI M YMO3AKITIOUEHHUSL.

daxynpTaTUBHBIA Kypc XUMHUH «BBeeHne B XUMHUIO» KypC COCTOUT U3 YETBIPEX TEM:

IlepBas Tema «Xumua 6 yeHmpe ecmecmeo3HAHUA» AKTYAM3UPYeT XUMHYECKUE 3HAHWS
yJaIuxcs, MOJTydeHHbIE NMPU M3Yy4eHUH MPUPOAOBEAEHHs, OMONOruH, reorpaduu, GU3MKA U JAPYrux
HAayK O IPHUPOJE. DTO YMEHBIIAET NCUXOJOTMYECKYI0 Harpy3Ky, BOHHMKAIOLIYIO C MOSBICHHEM B 8-M
KJJacce HOBOIO IIPEIMETA, IO3BOJIIET 3aMEHWUTh CBA3aHHBIE C OJTUM TPEBOXKHBIE OKUAAHUSA Ha
MOJIOKUTETbHBIE SMOIMM BCTPEYM CO CTapblM 3HAaKOMBIM. [lapamienbHO MPOBOIUTCS MBICTL 00
MHTETPUPYIOIIEH POIM XMMHHU B CUCTEME ECTECTBEHHBIX HAyK, 3HAUMMOCTH 3TOTO IPEAMETA sl YCIIEITHOTO
OCBOEHHSI CMEKHBIX MPEAMETOB. Takas MEeXIpeIMeTHas MHTEerpalusi crocoOCTByeT (pOpMHPOBAHUIO
€IMHOW €CTECTBEHHOHAYYHOM KapTUHBI MUpA YK€ Ha HAYaJIbHOM JTAaIle U3YYEHHs] XUMUM.

B coorBercTBUM € TpeOOBaHMAMM TOCYJApPCTBEHHOIO 00pa30BATENBHOIO CTaHIapTa B Kypce
MIOTYEPKUBAETCS, YTO XUMUS — HayKa KCIIEpUMEHTAIIbHAs, I09TOMY PacCMaTpHUBAIOTCSl TAKUE MOHATHS,
KaK SKCIIEpUMEHT, HaOII0/IeHe, U3MEPEHNE, ONMCaHNe, MOJIETTMPOBAaHUE, TUTIOTE3a, BHIBO/.

JI1s oTpabOTKH TMPaKTHYECKUX YMEHMH Ydalluxcsi OTOOpaHbl HECIOXKHBIE M ICHXOJIOTHYECKU
JIOCTYIIHBIE JUISl CEMUKIIACCHUKOB JIAOOPATOPHBIE U MPAKTUYECKHE pabOThI, KOTOPBIE 3HAKOMBI UM IO
HayaJbHOMY KYpCY €CTECTBO3HAHMS M JpPYTMM €CTECTBEHHBIM JWCLUIUIMHAM: O3HAKOMJIEHHE C
HECJIO)KHBIM  J1a0OpaTOpHBIM 000pYyIOBaHMEM (YCTPOMCTBO INTATHBA, HArpeBaTelbHBIX MPHOOPOB,
XMMHUYECKOW TOCY/bl, KOTOPYI0 OHM TpPUMEHSJIM paHee), MPOBEIACHHE MPOCTEHIINX OIeparuii ¢
o0opy0BaHHEM M BelllecTBaMU (MIpaBWiia HarpeBaHUsl, (HUKCAls pe3yJbTaTOB HAOMIONEHUS M UX
aHaM3 ¥ T. J.). DTOW ILIeMM CIOCOOCTBYET IPEeIyCMOTPEHHbIH B Kypce MOMAIIHUM XUMHYECKHH



3KCH€pI/IMCHT, KOTOprfI IIOJIHOCTBHO COOTBCTCTByeT TpGGOBaHI/ISIM 6630H3CHOCTI/I HpI/I €Ir'o BBIIIOJITHCHUN
M BKJIIOYACT YIICANIAE HBIHE W3 TPAKTUKHA OOYYCHHsS] XUMHH TPOJODKUTEIBHBIE I0 BPEMEHH
AKCIIEPUMEHTAILHBIE PAOOTHI (BBIPAILIMBAHUE KPUCTAIUIOB, HAOMIOIEHHUE 33 KOPPO3HEH METAILIIOB).

Bropas Tema kxypca «Mamemamuueckue pacuemvl 6 Xumuu» TO3BOIIET OTpabOTaTh
pacquHHe YMCHI/DI, CTOJIb H€O6XOI[,I/IMBIG HpI/I peH_IeHI/II/I XHUMHUUYCCKHUX 3aJad, B HepBYIO Oqepem, Ha
HaXO0JKJICHUE YacTH I1eJIoro (MaccoBasi J0JIs AJIEMEHTa B CJIOXKHOM BEIIIECTBE, MAacCoBasi 1 OObEMHAs JI0TTH
KOMITOHEHTOB B CMECH, B TOM YHCIIE U J0Jis IipuMecei). Kak BuiHO, BHUMaHue o0Opamaercsi He CTOJBKO
Ha XMMHUIO, CKOJIBKO HA MAaTEMaTHKYy.

Tperbs TeMa «fenenusn, npoucxooawue ¢ eeuwyecmeamuy AKTYaTU3UPyeT 3HAHUS YJaIXCS O
(U3NUECKUX ¥ XUMHYECKUX SIBJICHUSX, TIOJYUYEHHBIE Ha YpOKax IO JIPYTUM IpeaMeTaM, TOTOBUT UX K
M3YyYEHUIO XUMUYECKOI 0 IPOoIIecca Ha CIICAYIOIIEH CTYIIEHH O0y4YeHUsL.

UYersepras TeMa «Pacckazbl no xumuuy BKIIIOYACT UHTEPECHBIC CBEJICHUS O PYCCKUX XMMHKAX,
00 OTZIENBHBIX BEIIECTBAX M HEKOTOPHIX XUMHUECKHUX PEAKITHSX.

N3ydenne  mpemmaraeMoro  Kypca — MpeayCMaTpuBaeT — TIOBBIIIGHHWE  YICIBHOIO — Beca
CaMOCTOSITEIPHOW  Pa0OTHI  yYalUXCs, HANpUMEp, MPH TPOBEACHUM JOMAIIHETO XHMHUYECKOTO
SKCTIIEpUMEHTa W OOCYXIEHMHM €ro pe3yJbTaToB, IOATOTOBKE COOOIICHWHA ISl YYCHHYECKUX
KOH()EpEHIIHNA, 3alllUTe MPOCKTOB, BEIOOpE OOBEKTA ISl TIOATOTOBKH COOOIICHHS WM TIPOEKTa U .
Kypc HampaBrneH Ha pa3BUTHE TaKMX JIOTHUECKUX OIEpallii MBIIUICHHS, KaK aHalli3 U CHHTES3,
CpaBHEHHE Ha OCHOBE aHajM3a W CHUHTE3a, 000OIEHWE, BBIIBIKEHHE U TIOJATBEPXKIACHHUE WU
OINPOBEP)KEHUE TUTIOTES M T. 1.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Ha u3yuenue axynbratuBHOro Kypca «BBeneHne B XuMuio» B 7 Kjlacce oTBoAUTCA 34 yaca B

roz, 1 gac B Hexenro.

JINYHOCTHBIE, MeTanpeIMeTHbIE U MPeIMeTHBIE Pe3yJIbTaThl 0CBOEHHS Y4€0HOT0
npeaMera.

Jluunocmmnole

B [ICHHOCTHO-OPHEHTAIIMOHHO! c(hepe — TyBCTBO TOPJIOCTHU 32 POCCHUICKYIO XUMHUYECKYIO HAYKY,
TYMaHU3M, OTHOIIEHHE K TPY/Y, IEeIeyCTPEMICHHOCTD;
dbopMHUpOBaHHE IICHHOCTH 3JI0pOBOrO W  0Oe30macHoro obpa3a KH3HM; YCBOCHHE IIPABUII
WHVBUAYAJbHOTO ¥  KOJUIEKTMBHOTO O€30MacHOTO0 TIOBEICHWS B UPE3BBIUAMHBIX CHUTYaIlHSIX,
YIPOMKAIOIIMX JKU3HU U 3JI0POBBIO JIIOJIEH;

B TpynoBOH cepe — TOTOBHOCTH K OCO3HaHHOMY BbIOOpY AaibHeHIel oOpa3oBaTebHON
TPaeKTOPHH;
B TIO3HABaTeJbHON (KOTHUTUBHOMW, MHTEIUIEKTYaJIbHOM) cdepe — yYMEHHME YIpaBiiTh CBOEH

MO3HABATEIbHON JIEATENIbHOCTBIO.

(opMHpOBaHHE OCHOB SKOJIOTMYECKOM KYJIBTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
AKOJIOTMYECKOTO MBIIIUIEHHS, DPAa3BUTHUE OIbITa SKOJIOTMYECKH OpPUEHTHPOBAHHOM pedIeKCUBHO-
OLICHOYHOM Y NPAaKTUYECKOMN NEATENBHOCTH B KM3HEHHBIX CUTYaIHsX;

Memanpeomemmnoie

YMEHHE CaMOCTOSITENIbHO OMPEAENATh LIEH CBOEro OOy4deHMs, CTaBUTh U (POpMyaHpOBaTh VI
ce0s1 HOBbIE 3aJaul B yu€Oe M MO3HABAaTENIbHOM JIESITEIbHOCTH, Pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEU
NI03HABATEIIBHOMN JEATENBHOCTH;

YMEHHE CaMOCTOSTENBHO IIAHUPOBATh IYTHU JOCTH)KEHHS LIeJIel, B TOM YHMCIIe aJlbTepHATHBHBIE,
OCO3HAHHO BBIOMpATh Hanbomee 3((HeKTUBHBIE CIIOCOOBI PEIICHUsI YI4eOHBIX 1 MTO3HABATENBHBIX 33134,

YMEHHE COOTHOCUTH CBOM JIEMCTBUS C IUIAHUPYEMBIMU pe3yiIbTaTaMy, OCYLLECTBIISATh KOHTPOJIb
CBOEH JIEATENFHOCTH B TPOILECCE JOCTIDKEHHS pe3yJbTara, ONpEeAeNsTh CHOcoObl NEHCTBHI B paMKax
NPEUIOKEHHBIX  YCJIOBUM M TpeOoBaHWM, KOPPEKTUPOBaTh CBOM JEHCTBUSI B COOTBETCTBUM C
W3MEHSIOLLEHCS CUTYaleH;

YMEHHE OLIEHUBAaTh MPaBUIbHOCTD BBIMOJIHEHUSI Y4eOHOM 3a1au, COOCTBEHHBIE BOZMOKHOCTH €€
pELIEHNs; BIAJICHUE OCHOBAMU CAaMOKOHTPOJIS, CaMOOLICHKH, NPHUHATUS PELIEHUH W OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4eOHOM 1 TO3HABATEIbHOMN JIESITETbHOCTH; YMEHUE OIPENENATh  IOHATHS,



co371aBaThb 0000ILIeHHs], YCTaHABIMBATh AHAIOTHH, KJIACCU(HUIMPOBATh, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAHUSI U KPUTEPUH ISl KITaCCU(PUKALINY, YCTAHABINBATh PUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH JIOTMYECKOE PACCYXJICHHUE, YMO3AKIIOUEHNE (MHIYKTHBHOE, NEIYKTMBHOE M II0 AQHAIOTHH) U
JIeTIaTh BBIBOJIBL;

YMEHHE CO3[aBaTh, IPUMEHATh U MPE0OPa3OBbIBATh 3HAKW W CHMBOJIbI, MOJENU U CXEMBI JUIs
pelieHus y4eOHbIX U [T03HABATENIbHBIX 3a/1ay;

YMEHHE OpraHW30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO ACATEILHOCTD C YUUTENeM U
CBEPCTHHKaMM; pabOTaTh WHIMBUIYaJbHO M B TpYINIE: HAaXOAWUTh OOLIee pElIeHHe W pa3periaTb
KOH(IMKTHl ~ Ha OCHOBE COTJIACOBAaHMS TIO3UIIMH M y4€Ta HHTEpecoB; (HOPMYIHMpPOBATH,
apryMEHTUPOBATh U OTCTauBATh CBOE MHEHUE;

YMEHHUE OCO3HAHHO UCIIOJIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 33a4eli KOMMYHUKALIMH
JUISL BBIP@OKEHUS] CBOMX YYBCTB, MBbICIEH M MOTPEOHOCTEH; IUIAHMPOBAHMA M PEryJsLMU CBOEH
JICSTEIIbHOCTH; BJIAZICHUE YCTHOM M ITMCBMEHHOM pPEYbl0, MOHOJIOTMYECKOM KOHTEKCTHOM PEYbIo;
dopMHUpOBaHME M pA3BUTUE KOMIIETEHTHOCTH B O0JACTM MCIHOJIB30BaHUS MH(OPMAIMOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHI;

GbopMHMpOBaHME M pa3BUTUE SKOJIOTMYECKOTO MBIIUICHUS, YMEHUE IIPUMEHATb €ro B
NO3HABATEbHON, KOMMYHHKATHBHOMN, COIIMATIBHOM MPAKTHKE U MPO(ECCHOHAIBHON OpHEHTAIINH.

Ilpeomemmnuie

B no3naBatensHOI cepe: 1aBaTh ONpEIeIeHNsT U3YYSeHHBIX MMOHSATHHA: «XUMUYECKUIA SIIEMEHT,
«aToOM», «MOH», «MOJIEKYJIa», «IIPOCTBIC U CJIOXKHBIE BEILECTBAY», «BELLECTBOY, «XUMHUUECKas (Gopmyiay,

«OTHOCHTEIIbHAS aTOMHas Maccay, «OTHOCHUTENIbHAS MOJIEKYJSIDHAsl ~ Macca,
«BAJICHTHOCTbY», «CTCNEHb OKHUCICHUA», «KPUCTAJUIMYECKAs PELIETKA», <«OKCUIBD», «KHCIOTBD»,
«OCHOBAHHS», «COJIN», «aM(pOTEPHOCTBY, «HHAUKATOPY», <IICPUOJMUYCCKUN 3aKOHY», ICPHOIIMUYCCKAs
TAONMML@», «M30TONBD), «XUMUYECKas CBS3bY», <AJIEKTPOOTPULIATEIBHOCTD), «XMMHUYECKas PpEeaKiysy,
«XMMHYECKOE YPAaBHEHUE), «T€HETHUECKAsT  CBS3bY, K\OKUCIICHUEY, «BOCCTAHOBJICHHE,
<QIIEKTPOJIMTUYECKAs] IUCCOLUALIUS, «CKOPOCTh XMMUUYECKOU pEaKkLum»;

OIMCATh JEMOHCTPALIMOHHBIE M CAaMOCTOSITEIBHO IPOBEACHHBIE XHUMUYECKUE SKCICPUMEHTBI;
OIUCHIBATh W Pa3IM4yaTb H3y4YEHHBIE KJIACChl HEOPraHMYECKUX COCOUHEHHH, MPOCTbIE WM CIIOXKHBIC
BEILIECTBA, XMIMUYECKNE PEAKLINHY;

KJ1acCU(PUIMPOBATh U3y4EHHbIE OOBEKTHI U SIBJICHMS;

JIe1aTh BBIBOJIBI M YMO3AKIIFOUEHHS U3 HAOJIOIEHNH, N3yYEHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH,
IIPOTHO3MPOBAaTh CBOMCTBA HEMU3YUEHHBIX BEIIECTB II0 AaHAJIOTMM CO CBOMCTBAMHM W3YUYCHHBIX;
CTPYKTYpUpOBaTh M3YYEHHBII MaTepuall U XUMUYECKYI0 HH(POPMAIMIO, MOIYYEHHYI0 W3 JIPYTrux
VCTOYHUKOB; MOJIEIMPOBATh CTPOEHHE ATOMOB JIEMEHTOB 1-3 TIEpHOI0B, CTPOEHUE IPOCTBIX MOJIEKYIT;

B 11eHHOCTHO — OpHEHTaIMOHHOH c(epe: aHATN3UPOBaTh U OLEHMBATh TOCIEACTBHUA VIS
OKpy’Karollel cpeipl OBITOBOM M IPOU3BOJACTBEHHOM JIEATENBHOCTH 4YENOBEKa, CBA3AaHHOM ¢
nepepaboTKOI BEIIECTB,

B tpynoBoii cdepe: TpoBOANTE XUMHYECKUI SKCIIEPUMEHT;

B cdepe Ge3omacHOCTH KU3HENEATETBHOCTH: OKa3bIBaTh IMEPBYIO MOMOIIb IPU OTPABIICHHUSX,
0XOrax U JAPYTHX TpaBMax, CBS3aHHBIX C BEILIECTBAMU U JTAOOPaTOPHBIM 000PYIOBaHHUEM.

COJEPXXAHUE KYPCA
(1 u B HEgem0; Bcero 34 4.)

Tema 1. Xumus B uentpe ecrecrso3nanus (11 u)

Xumus kax wacmo ecmecmeosnarust. lpeomem xumuu. ECTecTBO3HaHNE — KOMIUIEKC HAaYK O TPHUPOIE.
Hayku o mpupone: ¢dmsuka, xumus, Owonoruss u reorpadus. [lonokuTenbHOE M OTPUIATENHHOE
BO3JICHCTBHE YEJIOBEKA HA MPUPOJTY.

Ilpenmer xumuu. Tena u BemiecTBa. CBOMCTBAa BEIIECTB KaK WX WHIVBUAYAIbHBIE TMPU3HAKU.
CBoiicTBa BEILIECTB KAK OCHOBA MX IIPUMEHEHHSI.

Memoowvr uzyuenus ecmecmeosnanus. HabmopeHne Kak OCHOBHOW METON  TTO3HAHHUS
OKPY>KaIOIIero MUpa. Y CJIOBUS MPOBEACHUS HAOMIOICH!sI. [ UImoTe3a Kak Mpe/moiokKeHne, OOBSICHSIOIIee
WIM  TIPEACKa3bIBAIOIIEEe TMpOTeKaHHe HaOmogaeMoro  siBNeHus..  OJkcrepuMeHT.  JlabGoparopwus.



OKcrnepuMeHT J1abopaTopHblii U AomamHuK. CrnocoObl (UKCHPOBaHMS PE3yJbTaTOB SKCIEPUMEHTA.
CtpoeHue m1aMeHH CBeYH, CyX0ro roproYero, CIUPTOBKH.

Mooenuposanue. Monenn Kak aOCTpakTHbIE KOIHH HM3y4aeMbIX OOBEKTOB U IPOLECCOB.
Mopnemu B ¢usmke. DnekrpodopHas MalMHa Kak abCcTpakTHasi MOJIENIb MOJIHUM. Mozienu B GUOJIOTuH.
Buonornyeckne mymspku. Mozen B XMMUM: MaTepHAIbHBIE (MOJETM aTOMOB, MOJICKYJ, KPHUCTAJLIOB,
anmaparoB M yCTAHOBOK) M 3HAKOBbIE (XMMHYECKUE CUMBOJIbL, XUMHYECKUE (POPMYJIbI U YPABHEHUS).

Xumuueckas cumeonuka. XUMHUYECKHE CUMBOJIBL. WX HamucaHue, NPOU3HOIICHWE W HH-
dopmarusi, KOTOpYKO OHM Hecyr. XuMudeckue ¢GopMmyisl. X HanucaHue, NPOU3HOLIEHHE U
uH(pOpMaIs, KOTOPYIO OHH HecyT. HIeKch 1 KO3 HUIMeHTHI.

Xumus u ghuzuxa. YHUBEPCATBHBIA XapaKTep IMOJOKEHUH MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
[MonsiTust «arom», «MOJeKyna», <aoH». Kpucrammmyeckoe cocTosiHHe BemiecTBa. Kpucrammmdeckue
pereTky TBepbIx BeulecTs. Auddysus. bBpoyHoBckoe nrxeHue.

ArperatHoe  COCTOSHME  BemiecTBa. [a3000pasHble, JKHIKAE W TBEpAbIC  BEILECTBA.
Kpucramnueckue 1 amop@Hblie TBepble BemecTsa. Gusnueckue 1 XUMHUUYECKUE SBICHHUS.

Xumua u 2eocpaghus. T'eonornueckoe CTpOEHHE IUIAHETHI 3eMIISL: AApO, MaHTHs, JUTocdepa.
OJNeMEeHTHBI COCTaB T'E€OJOIMYECKHX COCTABHBIX dYacTell IUIaHeTbl. MUHepaibl M T'OpHbIE IOPOJBL.
Marmarideckue ¥ 0CafiouHble (OpraHuuecKre U HEOPraHMUECKUE, B TOM YHCIIE U TOPIOYHE) TIOPOIBL.

Xumusi u 6uonocusi. XUMUYECKUH COCTaB JKMBOM KIICTKW: HEOpraHWYeckue (Boja u
MHUHEpaJbHbIE COJM) U OpraHudeckue (OenKu, >KUpbl, YIrieBo/Ibl, BUTAMUHBI) BeliecTBa. [IpocTteie u
CJIOXKHBIE BEIIECTBA, UX POJIb B )KU3HEECATEILHOCTH OpraHUu3MOB. bronoruueckas posib BOJbI B KUBOM
kierke. @orocuntes. Pombs xnopodusia B mporiecce gorocunresa. bronornueckoe 3HaueHue KUPOB,
0€e1KOB, 3(PUPHBIX MAace, YIIIEBOJIOB U BUTAMUHOB JJIs1 )KU3HEAEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHSTHE O KAaUECTBEHHBIX PEAKIMAX KaK O pEaKLUsX,
BOCIIPUHUMAEMBIX OPTraHOJIENTUYECKU: C TOMOILbIO 3pEHHUs, CIIyXa, 0OOHAHMS. AHATUTUYECKUH Y(DPEKT.
OmpenensieMoe BEIIECTBO W PEaKTHB Ha HEro. BO3MOXHOCTh W3MEHEHHS UX pOJIH Ha
HPOTHBOIOJIOKHYIO.

JleMoHCTpaLHH.

1. Komnekuust pa3HbIX Teld M3 OAHOTO BEIIECTBA WM Marepuaia (Hampumep, JiabopaTtopHas
NI0CY/1a U3 CTEKIIA).

2. YueOHOe 000OpyH0oBaHHe, UCIOIb3yeMOe MPHU M3Y4YeHUU (PU3UKH, OMoJoruu, reorpaguu u
XUMHH.

3. 'eorpaduueckue moaenu (riodyc, KapTa).

4. buonornyeckre Monen (MyJsDKH OpPraHOB M CHCTEM OpPTaHOB PAacTEHUM, KUBOTHBIX U
YEITOBEKA).

5. dusmyeckue M XUMUYECKHE MOJEIM aTOMOB, MOJICKYJ BEIECTB M HX KPUCTAJUIMYECKHX
PEILETOK.

6. PactipocTpanenue 3amaxa 0JIeKOJIOHa, TyXOB WIIH JIe30/I0paHTa Kak rmporiecc auddy3un.

7. O0pa31bl TBEPAbIX BEIIECTB KPUCTALTMYECKOTO CTPOCHHUSL.

8. Mozeny KpHCTAITNIECKUX PEIIETOK.

9. Tpu arperaTHbIX COCTOSTHUS BOJIBL.

10. Konnexuust MUHEPAIIOB (J1a3ypuT, KOPYHI, XaJIbKOIUPHT, (DIFOOPHT, TAIUT).

11. Komnekims TOpHBIX MOpoj (TpaHUT, pasiuuHble (OpMBI KadblUTa - MeJ, Mpamop,
W3BECTHSIK).

12. Kosniek1ust roproYnx UCKOMaeMbIX (HeThb, KAMEHHBIN yroJib, CIaHIIbI, TOP®).

13. CriuproBast SKCTpaKIus XJI0po(UILIA U3 3€IEHBIX JINCTHEB.

14. KauecTBeHHas peakiys Ha KUCIOPOI.

JlabopaTopHbIe ONbITHI.

1. Onucanue CBOMCTB KMCIIOPO/Ia, YKCYCHOW KUCIIOTBI, ATFOMHHUSL.

2. CTpoeHue TIaMeH! CBEYH (CIIMPTOBKH, CyXOT'0 TOPIOYETO).

3. HabmroieHne OpOyHOBCKOT'O JBMKEHHUS YACTHUYEK YEPHOM TYILH 1101 MUKPOCKOIIOM.

4. N3yueHne rpaHnTa ¢ IOMOUIBIO YBEJIMUUTEIBHOTO CTEKIIA.

5. O0OHapy>KeHue Kupa B CEMEHaX IMO/ICOTHEYHHUKA U TPELIKOTO opexa.



6. OOHapyxeHue 3(QUPHBIX MaceN B arleJIbCHHOBOM KOPKE.
7. O6HapyxeHHne Kpaxmaia 1 06eiKa (KJISHKOBUHBI) B MIIIEHUYHOW MYKE.
8. OOHapykeHue YTIEKUCIIOrO Ta3a B BHIABIXaEMOM BO3/IyX€E C TIOMOIIIBIO H3BECTKOBOM BOJIBI.
Jomannmii 3KCIIepuMeHT.
Huddy3ust HOHOB IEpMaHTraHaTa KaJus B BOJIE.
Nzyuenue ckopoctu muddysnu aspo3onei.
Huddysus caxapa B BOJIE.
BzanmopeiicTie ackopOMHOBOM KHCIIOTHI C HOZIOM.
N3yuenue cocraBa MoJMBUTAMUHOB U3 IOMAIITHEN alTEUKH.
OOHapyxeHHe KpaxMalia B IPOYKTaxX MUATAHUSL.
IIpakTnyeckas padora 1. 3HakoMcTBO ¢ nabopaTropHbIM obOOpymoBanueMm. IIpaBuia
0e301acHOCTH Tpu paboTe B XMMUUYECKOM KabuHeTe (J1TabopaTopum ).

Ok~ wWwNE

Tema 2.
MartemaTu4eckue pacyeTbl B XumMu (9 1)

OmHocumenvHvle amomHas u Monexkyiapras maccol. TloHsTHE 00 OTHOCHTENBFHBIX aTOMHOW U
MOJICKYJISIPHOM MaccaXx Ha OCHOBE BOAOPOIHOH enuHUIpl. OrpeneneHne OTHOCHTEIBHONH aTOMHOMN
Macchl XMMHYECKUX JIEMEHTOB IO Mepuoaudeckoil Tadnuie. Haxoxaenue mo gopmyre BemiecTa
OTHOCHTEJIHON MOJIEKYJIIPHOH MacChl KaKk CyMMBI OTHOCHTEIBHBIX aTOMHBIX MacC COCTaBIISFOIIMX
BEIIECTBO XMMUYECKHX DJIEMEHTOB.

Maccosas 0ons xumuuecko2o snemenma & cuodxcHom seugecmee. TloHsTrue 0 MaccoBoid gore -(W)
XMMHYECKOTO »JIEMEHTa B CIIOKHOM BEIIECTBE M €e pacyeT Mo Qopmyne BemiecTBa. Haxoxmenue
(dopMyIIbl BEllleCTBA MO 3HAYEHUSIM MACCOBBIX JIOJICH OOpa3yrolmx ero 3JeMEHTOB (ISl 2-4acoBOTO
U3y4eHUs Kypca).

Yucmoie eewjecmsa u cmecu. Tlonsitue o wmcroM BemiectBe M cMmecH. CMecH ra3o000pasHbIC
(Bo3myX, TpPUPOIHBIA Tra3), kuikue (HedTb) W TBEpIble (TOPHBIE TOPOABL, KYIMHAPHBIE CMECH,
CHHTETHYECKHE MOIOLIHE cpesicTBa). CMeCH TOMOTEHHBIE U T€TEPOr€HHBIE.

Obvemnas donsi komnoHenma 2azosou cmecu. TloHsTne 00 00beMHOM noje ((p) KOMITOHEHTa
razoBoii cmecu. CocTaB BO3/IyXa M MPUPOIAHOTo Taza. Pacuer oObemMa KOMITOHEHTa Ta30BOM CMECH IO
€ro 0ObEMHOM J1071€, U HA0OOPOT.

Maccosas dons sewgecmea 6 pacmsope. TlonsTne o MaccoBoit none (W) BelecTBa B pacTBOpE.
PacTBOpHTENb M paCTBOPEHHOE BELIECTBO. PacueT Macchl pacTBOPEHHOTO BEILIECTBA IO Macce pacTBOpa U
MAacCOBOH J0JIe PAaCTBOPEHHOTO BEIIECTBA U JIPYTUE PACUETHI C UCTIONH30BAHUEM ITHUX MOHSITHH.

Maccoeasn O0ons npumeceri. TloHsiTHe 0 YKCTOM BellecTBe M mpuMecu. MaccoBast nons (W)
npuMecH B oOpasie HCcXoaHoro BemecTBa. OCHOBHOE BEmIECTBO. PacueTr Macchl OCHOBHOTO
BEIIECTBA [0 Macce BEIECTBA, COJIEPXKAIEro OINpPENEJIEHHYI0 MAaCcCOBYIO JIOJII0 IpUMeEced, U
JpyTHe pacueThl C HCTIOIb30BAHUEM ITUX TTOHITHHA.

JleMOHCTpanuu.

1. Cwmech pedHOro M caxapHOro Mecka U ux pasJiejIeHHe.

2. Komnekuus «HedTb n HEQTEPOAYKTHD».

3. Komnekmust OBITOBBIX cMecell (KyJTMHAPHBIE CMECH, CHHTETHUYECKHE MOIOUINE CPEACTBa,

[IAMITYHU, HATTUTKU U JIp.).
4. llpuroroBiieHHE pacTBOpa C 33aJaHHBIMH MAaccOW M MacCOBOW J0Je€Hl pacTBOPEHHOTO
BEIIECTBA.

J{loMalIHMH IKCIIEPUMEHT.

1. HMzyuenue coctaBa OBITOBBIX KYJIMHAPHBIX U X035 HCTBEHHBIX CMECEH MO ITUKETKAM.

2. IlpuroroBieHHne pacTBOpa COJH, pacdyeT MAacCOBOW JOJHM PAaCTBOPEHHOT'O BEIIECTBA U

OTIBITHI C MOJYYEHHBIM PACTBOPOM.

IIpakTuyeckas paGora 2 IlpuroroBieHue pacTBOpa ¢ 3aJaHHOM MaccoBOW moiei

pPacTBOPEHHOTO BEIECTBA.

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 4)



Paszoenenue cmecei. Ilonstue o pasfeseHUu cMmecell M O4uCTKe BeniecTB. Hekoropsie
MPOCTEHIIINE CIOCOOBI pa3/eNieHuss CMECE: NpOoceMBaHUE, pa3JeleHUE CMECe MarHuTOM,
OTCTaWBaHME, JCKAHTAlWs, UEHTPU(PYTUPOBAHUE, pa3JeieHHe C MOMOUIbI0 JEIUTEIbHOMN
BOPOHKH.

Qunvmposanue. DunpTpoBanue B 1a00paTOpUH, OBITY U Ha IPOU3BOACTBE. DUIBTpAT.

Aocopoyus. Tlonstue o0 amcopOomuu W ancopOeHTax. AKTHUBHPOBAHHBIA Yyroib Kak
BaOXHEHWIIMH alcopOEHT, ero MCHOJb30BaHUE B OBITY, HAa MPOU3BOJCTBE U B BOCHHOM JIEIIE.
VYcerpoiicTBO poTHBOrasa.

Hucmunnayus, kpucmaniuzayus u evlnapusarnue. JIACTUIUISAUS KaK IPOLIECC BbIIAECICHUS
BeIlleCTBa U3 KUJAKOM cMecu. [uctumnnpoBanHas Bojga u obnactu ee npumenenus. [leperonka
Hepru. Hedrempomykrel. DpakiuoHHAs TEPErOHKA MKHUIAKOTO BO3ayxa. Kpucrammmsamus u
BbINIapUBaHue B J1abopaTopuu (Kpucramin3aTtopbl U pappopoBbie YalIKu AJIsl BHIIAPUBAHUS) U
IIpUpPOJE.

Xumuyeckue peakyuu. [ToHsATHE 0O XUMUUECKON peaKUHU KakK IMpolecce MpeBpalleHus
OJIHUX BELIECTB B IpYyrue. Y CIOBUS TEUECHUS U PEKPALIEHUS XUMHUUYECKUX pPEeaKIUil.

Ipusnaku xumuueckux peaxyui. VI3meHeHnue 1Bera, BblllaJiIecHUE OcajKa, pacTBOpPEHUE
0caJiKa, BblJIEJICHUE rasa.

JdemMoHcTpanum.

1. IlpoceuBaHue cMecu MyKHU U CaXapHOIO MECKA.

Paszpenenue cMecu BOJbI U PACTUTENIHHOTO Maciia ¢ MOMOIIBIO JEIUTEILHOW BOPOHKH.

DUIbTPOBAHHUE.

PecniupatopHblie Macku U MapJiieBble MOBSI3KH.

AlcopOIIMOHHbIE CBOMCTBA aKTUBUPOBAHHOI'O YIISL.

depMeHTaTUBHOE Pa3IoKEeHHE MEPOKCHAa BOJIOPO/Ia C TOMOIIBIO KaTall a3bl.

Peaknus  HeWTpamu3amuy  OKpalIeHHOro  (EHON(PTAJICMHOM pacTBOpa MICIOYH

KHUCIIOTOM.

JlabopaTopHbIe ONBITHI.

1. U3roToBnenue ¢puibTpa U3 GUITPOBAIBHOIN OyMaru uinu 6ymaxxHoil candeTku.

JloMalIHuil IKCIIEPUMEHT.

1. Pa3znenenue cMecu Cyxoro MOJoOKa M pe4yHOro MeckKa.

2. UsrortomieHne MapieBOil MOBA3KH KaK CPEACTBA WHAMBUAYAIBHOHN 3alIUTHI B IEPHO]
SMUJEMUU TPUIIIIA.

3. OrcramBaHue B3BECH IMOPOIIKA IS YUCTKHU TOCYIBI B BOJIE U €€ IEKaHTaIHsI.

4. AncopOumusi akTHBUPOBAHHBIM yTieM KpPacsIUX BENIECTB MEMCU-KOIBI.

)

6

Noakown

AncopOuus KyKypy3HbIMU MaJlOYKaMu MapoB Maxy4yuX BEIIECTB.
N3ydenue cocraBa M NMPUMEHEHUsS CUHTETHYECKHUX MOIOIIMX CPEACTB, COAECPIKAILIMX
SH3UMBI.
7. Pa3noxeHne cMecu MUTHEBOM CO/BI U CaXxapHOM MyJIphl IPU HArPEBaHUH.
8. TlpuroroBneHne U3BECTKOBOM BOJIBI M OIBITHI C HEH.
9. BsaumogeiicTBue pacTBOpa nepMaHraHara Kajaus ¢ aCKOpOMHOBOW KHUCIOTOM.
IpakTuyeckas padora 3 (JloMalIHUI SKCIIEPUMEHT). BhipalnBanue KpUCTAIIOB COJIH.
IIpakTHyeckas padora 4. OuncTKka NOBapEHHOU COJIH.

Tema 4.

Paccka3bl mo xumum (34)

Vuenuueckas rongpepenyus «Bvioarowueca pycckue yuenvie-xumukuy. Ku3Hb U
nestenbHOCTh M. B. Jlomonocosa, [[. 1. MenneneeBa, A. M. bytiepoga.

Konxypc coobwenuii yuawuxca «Moe nwodoumoe sewjecmsoy. OTKpbITHE, TMOIYyYCHHE U
3HAYEHHUE BHIOPAHHBIX yYAITUMHUCS BEIIECTB.

Kouxypc yuenuueckux npoexmos. WccrnemoBanuss B 0OJaCTH XUMHUUYECKHX PEAKIUN:
dboToCcuHTE3, TOPEHNE U MEICHHOE OKHCIIEHNE, KOPPO3UsI METAJIOB M CIIOCOOBI 3aIIUTHI OT HEE,
JIpYyTHU€ pEeaKlny, BEIOpaHHbBIE yUaIIUMUCS.






TeMaTnuyeckoe NIIAHMPOBAHUE
BBencnue B xumuio (34 uaca, 1 gyac B HEIEIIO).

Tema

KommuectBo
qacoB

OCHOBHBIE BUBI ACATCIIbHOCTU YHallIUXCA

XHuMHA B IIEHT

e ectecTBO3HaHud (11 4)

XuMUA KaK HayKa.
Metonsnl
HCCIeA0BaHUs

OnpenenstoT MOHATUS «XUMUS, «BEIECTBOY,
«CBOMCTBA BEIIECTBY, «HAOIIIOICHUEY, «TUIIOTE3a,
(OKCIIEPUMEHTY, «MOJACITUPOBAHNECY, «<XUMUUICCKUI
3HAKY, «XUMHUYecKas popMysiay, «<XUMHUYECKHE
YpaBHEHUSD)

Briensitor OCHOBHBIE CBOWCTBA BEIIECTB
XapakTepusyloT OCHOBHbIE METO/IbI HCCIIEI0BAHUS
XUMHH

N3y4aroT npaBuia TEXHUKH 0€30MIACHOCTH TIPH
paboTe ¢ XUMUYECKUM 000PYI0BAHHEM

N3ygaroT xuMudeckoe 000pyaoBaHue, ero
YCTPOMCTBO U Ha3HAYEHUE

XapakTepus3yloT OCHOBHbIE MOJIENH B (DU3HKE,
OMOJIOTUH, XUMUHU

XUMHYECKHE 3HAKU U
dhopMyIibl

OnpenensitoT NOHATUS «KXUMUYECKUM 3JIEMEHT,
«XMMHYECKHE 3HAKHY», «<XUMHUECKUE POPMYIIBI»,
«UHAEKCY, «K03()PULIHEHT», «IIPOCTOE BELIECTBOY,
«CII0’KHOE BEILIECTBOY

N3yuaroT 0603Ha4eHUs1 U IPOU3HOILIEHHUE
3JIEMEHTOB, 3HaKOB, (hOpMyII

3HAKOMSITCSI C IPOCTBIMU U CJIO)KHBIMU BEIIECTBAMU

XWUMHS U ApyTHE
HayKu

OnpenenstoT NOHATUS «aTOM», «MOJIEKYJIa», «HOHY,
«KpHCTAJUTMYECKas pemeTkay, «1uddy3usn»,
«arperaTtHoe COCTOSTHUE)

XapakTepu3yloT arperaTHble COCTOSIHUS BEILECTB,
¢busnyeckue 1 XUMHUYECKUE SIBICHMUS,
MarMaTHYECKUE M OCAJOYHBIE TTOPO/IbI, XHMUIECKHIA
COCTaB KJIETKH, OMOJIOTHUYECKYIO POJIb BOJIbI, POJIb
xJjiopo¢uiia B GOTOCUHTE3E

N3yuaroT cTpoeHre KpUCTAUNINYECKUX PEIIETOK,
OpOYHOBCKOE JIBH)KEHHUE, F€0JIOTMYECKOe CTPOEHHE
TIJTAHETHI 3eMIIs

3HaKOMSTCA C TMOJ0KEHUSIMH aTOMHO-
MOJIEKYJIIPHOTO YY€HUS, C SJIEMEHTHBIM COCTAaBOM
T€OJIOTUYECKUX COCTABHBIX YaCTEH IITaHETHI
OmnpenenstoT conepkanue Butamunaa C B
pa3IUYHBIX COKaxX

KauectBeHurnie
peaku B XUMHH

OnpenenstoT NOHATHS «KauyeCTBEHHAs peaKIus»,
«aHanuTHaeckuit 3 dex»

OmpenensioT coaep kaHue Kpaxmaia B MPOIYKTax
MTUTaHUS

Marematuka B xumuu (10 4)

IlonsiTe Macchl B
XUMHNUN

2

OHpe)IeJ'ISIIOT IIOHATHUA KOTHOCUTCIIbHAs aTOMHAas
Macca 3JIEMEHTa», «KMOJICKYJIApHAaA Maccay,
«maccoBas JOJIsI»




e OmnpenensitoT OTHOCUTEIbHBIE aTOMHBIE MACChI
sneMeHToB 1o Tabimie /.M. Mennencena,
OTHOCUTCIIBbHBIC MOJIeKyJISIpHBIe MaAcCChI BCIICCTB I10
ux dopmyse, GopMyIry 1o 3HaYSHUSIM MaCCOBBIX
JIOJICH COCTABIISIONINX €ro JICMCHTOB

Cwmecu

e OrnpenensroT NOHATHS «YUCTOE BELIECTBO,
«CMECh», «00BEMHAs J10JISI», «PAaCTBOP»,
«pPacTBOPUTEIIbY, «PACTBOPEHHOE BEIIECTBOY,
«IIPUMECH», KOCHOBHOE BELIECTBO

e XapaKTepu3ylOT TOMOI€HHbIE U T€TEPOTreHHbIE
cMecH

e OnpenenstoT 00beM KOMIIOHEHTA 110 ero 00beMHOI
J10JIe 1 Ha000pOT

e PaccuMThIBaIOT Maccy paCTBOPEHHOI'O BELIECTBA 110
Macce pacTBOpa U MacCOBOM J10JI€ PACTBOPEHHOIO
BELIECTBA, MacCy OCHOBHOI'O BELIECTBA 10 Macce
BEILIECTBA, COACPKALIETO ONPEIETIEHHYIO MACCOBYIO
JIOJIEO TIPUMECEHN

e XapakTepu3ylT HACBILIEHHbIE U HEHACBILICHHBII
pacTBOpbI

e ['0TOBAT pacTBOp € 3aJAHHOW MAaCCOBOM JOJIEH
pPacTBOPEHHOT'O BELIECTBA

SABnenus, npoucxoasimue ¢ Bemecrsamu (11 u)

Paznenenue cmecu

e Onpenenstor NOHATUS «(PUIBLTPOBAHKEY,
«IPOCEUBAHKEY, OTCTAUBAHUEY, «ICKAHTAIUSY,
«anicopoLus», «IUCTHWLISIUDY, KKPUCTAITU3ALIHS

e 3HAKOMSATCSI C OCHOBHBIMH CIIOCOOAMU pa3/IeIcHUs
cMmeceit

e [IpOBOJST SKCIIEPUMEHTHI IO PA3JAEIECHUIO CMECEH

XUMUYECKUE PEAKIIUU

e OnpenenstoT NOHATHE «XUMHUECKas PeaKIus»

e 3HAKOMSITCS C YCJIOBUSIMH T€UEHUS U MTPEKpaIlleHus
XUMUYECKUX PEAKLUN

e OnpenenstoT NPU3HAKK XUMUYECKUX PeaKuil

Paccka3bl o xumum (2 4)

Yuennueckas

e OOcyx)aar0T paboThl BBIIAIOLINXCS PYCCKUX
YUEHBIX-XMMHKOB
e OneHuBaIOT BKJIAJ B XUMUIO TAKUX YUYEHBIX, KaK

2 M.B. Jlomonocos, JI.1. Menaenees, A.M.
KOH(pepeHIUs
byrnepos
e ['0TOBAT cOOOIIEHHUS 110 PATUIHBIM XUMUYECKUM
BeIECTBaM
JlabopaTopHbie ONBITHI - 9
Hroro 34 IIpakTuuyeckue padornl — 4

JemoncTpanuu — 25




