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IHosicHuTeILHAA 3aIUCKA

Hauano cucreMHOro u3ydeHust XMMUHU B 7-M KJIaCcCe IIO3BOJISET:
- YMEHBIINTh HHTEHCUBHOCTD ITPOXO0XKIEHHS yUeOHOTr0 MaTepraia B OCHOBHOMH LIKOJIE;
- IOJIYYUTb BO3MOXHOCTb u3yuams, a HE npoxooums 3TOT MaTepuayl, UMETb BpeMs Ul
0TpaOOTKH U KOPPEKLIUHU 3HAHUN yJaluXxcs;
- (hopMUpPOBaTh YCTOMUUBBIN TIO3HABATEIILHBIA HHTEPEC K IPEIMETY;
- MHTErpUpOBaTb XUMHIO B CHUCTEMY €CTECTBEHHOHAY4YHbIX 3HAHMH JUid (OPMHUPOBAHUS
XUMHYECKON KAPTUHBI MUPA KaK COCTaBHOM 4aCTU €CTECTBEHHOHAYYHOU KapTUHBI.

Kypc xumMuu 0OCHOBHOM IIKOJIBI IPEUIATAacTCs U3y4aTh B JBa 3Talla: B CTATUKE — COCTaB,
CTpoeHHue U (pru3nyYecKre CBOMCTBA BEIIECTB, U B JUHAMHUKE -- XUMUYECKHE CBOWCTBA BEILIECTB,
00yCJIOBJIEHHBIE UX COCTAaBOM M CTpOE€HHEM. B 7-M Kiacce yyamuecs: 3HaKOMSTCSA ¢ COCTaBOM U
KJaccu(uKaue BelIecTB, PacCMaTPUBAIOT CMECH BEIIECTB U UX COCTaB, U3y4arOT CIIOCOOBI
paszeneHus cMecell Ha OCHOBE (PU3MUYECKUX CBOMCTB OOPA3yIOIIMX 3TH CMECH KOMIIOHEHTOB.
Takum 00pa3oM, Kypc XMMHU 7-TO Kjacca peaqu3yeT 3HAUMTENbHYIO 4acTh IEpBOrO 3Tara
W3YYEHHUS LIKOJIBHON IUCLUIUIMHBIL.

Kypc noctpoeH Ha wuzaee peanusalM¥ MEXIPEIMETHBIX CBA3CH XUMHUU C IPYrUMU
€CTECTBEHHBIMH JIUCLMIIJIMHAMY, BBEIEHHBIMU B 00yUYEeHHE paHee WU MapajUlesbHO ¢ XUMUEH, a
IIOTOMY IIO3BOJIIET aKTyaJIM3UpPOBAaTh XMMHUUYECKHE 3HAHUS Y4alllMXCs, MOJyYCHHBIE HA YpOKax
OpUPOJIOBEeHUsA, Ouosoruu, reorpaduu, GU3MKU U JAPYyruxX Hayk o npupone. B pesyinbrare
YMEHBIIAETCS IICUXOJIOTMYECKasl HArpy3ka Ha Y4YallUXCs C IMOSBJICHUEM HOBBIX IIPEIMETOB.
Takum o6pazom, (opmupyercs HOHMMaHHE OO0 HHTETPUPYIOLIEH pPOIM XUMHHM B CHUCTEME
€CTECTBEHHBIX HAyK, 3HA4MMOCTH 3TOr0 IPEeIMETa s YCIEHIHOIO OCBOEHUS CMEXHBIX
JUCUMIUIMH. B KOHeYHOM cuere Takasg MEXIpeIMEeTHas HHTErpanus CrocoOCTBYyeT
(GOpMUPOBAHHIO €IUHON €CTECTBEHHOHAYYHON KapTHHbI MHpa YK€ Ha HayaJbHOM OJTare
U3Y4YECHHUS XUMUHU.

B cootBercTBHE C TpeOOBaHUSAMH TOCYAAPCTBEHHOTO 00OpPa30BaTENFHOIO CTaHAApTa B
Kypce MOAYEPKUBAETCS, YTO XMMHUS — HayKa 3KcIepuMeHTainbHad. [loaToMy B 7-oM Kiacce
paccMaTpuBalOTCS TaKue METO/0JIOIMYECKUE MOHATUS Y4eOHOTo MpeaMeTa, Kak 3KCIEpUMEHT,
HaOJr0IeHue, U3MEPEHNE, ONIMCaHue, MOJICIUPOBAHUE, TUIIOTE3a, BEIBO/.

[IpemyioskeHHBI KypCc Kak B TEOPETHYECKOW, TaKk W B (PAKTHUECKOW CBOEW 4YacTu
[IPaKTUKOOPUEHTUPOBAH: BCE IIOHATHs, 3aKOHBI U TEOPHM, 4 TAKXKE BAKHEUIIUE IPOLECCHI,
BEILECTBA U MAaTEPHUAJIbI TAIOTCS B IJIAHE MX IPAKTUYECKOIO 3HAYEHHUsI, IPUMEHEHHUs BEIECTB B
MIOBCEHEBHOM KU3HU U UX POJIM B )KMBOW U HEKUBOU IIPUPOLE.

OcHOBHBIE 1eJIM M 331244 Kypca:

— TOATOTOBMUTH YYAIIUXCS K U3YUEHHIO CEPbE3HOT0 y4eOHOro MpeMeTa;

—  pasrpys3uTh, HACKOJIBKO 3TO BO3MOYKHO, KypC XUMUH OCHOBHOM IIIKOJIBI,

— c(opmupoBaTh yCTOWYMBBIN MO3HABATEIBHBIN HHTEPEC K XUMUH;

— oTpaboTaTh T€ NpPEeIMETHbIE 3HAHHUA M YMEHHUS (B IMEPBYIO OYEpEedb SKCIEPUMEHTAIbHBIE
YMEHHS, a TaKk)Ke YMEHHsI pellaTh pacueTHbIE 3a/1aun), Ha (JOpMUPOBAHNE KOTOPHIX HE XBAaTaeT
BpPEMEHU TP U3YYEHUH XUMHUU B 8-M U 9-M Kiaccax;

— pacckasarb O SIPKHX, 3aHMMATeIbHBIX, SMOLMOHATBHO HACBHIECHHBIX SIMN30[aX CTAHOBJICHUS W
Pa3BUTHSL XMMHH, YETO YUUTENTb, HAXOJIICh B BEYHOM LIEUTHOTE, ITOYTH HE MOKET ce0e MT03BOJIUTH;

— MHTErpupoOBaTh 3HAHMSA IO MPEAMETAM ECTECTBEHHOI'O LIMKJIA OCHOBHOW LIKOJIBI HAa OCHOBE
y4eOHOM AUCIUTUTIHBI « X AMHUS».

OO0wmas xapakTepucTUKa y4e0HOr0 nmpeamera

Hcxons w3 3amay oOyueHHs, KypCc C OJHOW CTOPOHBI JIOJDKEH CIOCOOCTBOBATh
(GOpMUPOBAHNIO XUMHYECKOM KYJIbTYpbl, C JIPYrol CTOPOHBI — 3aJ0KUTh (YHIAMEHT JUIs
JabHEMIIEro n3ydyeHusl XMMHUsL B CUCTEMHOM Kypce 8-11 kiaccoB, He 3aBUCUMO OT BBIOpaHHOI
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MIKOJIOK mporpaMMbl. C y4eTOM BO3PACTHBIX ICHUXOJIOTMYECKHX OCOOCHHOCTEW ydamuxcs Kypc
HACBILIEH JEUCTBUSAMHU, PabOTON C Pa3IMYHBIMU OOBEKTaMHU, MpEeIMETaMHU: OH CTPOUTCS Ha
OCHOBE IIPOCTEHIINX IKCIIEPUMEHTOB U HAOIIOICHUH.

Kypc noctpoeH Ha wuzaee peanuzanvy MEXIPEIMETHBIX CBA3CH XUMUU C JIPYyrUMU
€CTECTBEHHBIMH JUCIHMILIMHAMY, BBEICHHBIMU B 00y4YCHHE paHee WM HMapaJljIebHO ¢ XUMUEH, a
MIOTOMY IO3BOJISIET aKTyaJIU3UpPOBAaTh XUMHUYECKHE 3HAHUS Y4alllUXCs, MOJYyYEHHbIE HA ypOKax
NpUPOIOBEACHUSA, OHooruy, reorpaduu, GU3MKKA W JPYruxX HayK o npupone. B pesynbrare
YMEHBILIAETCSl TICUXOJIOTMYeCKas HAarpy3ka Ha Y4YallUXCs C TMOSBJICHHUEM HOBBIX IPEIMETOB.
Takum obOpasom, (opMupyercs NOHMMaHHEe OO0 HWHTETPUPYIOMIEH pPONIM XHUMHUU B CHCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 INpeIMETa s YCIEIIHOTO OCBOCHHS CMEXHBIX
JUCLMIUIMH. B KOHEYHOM cuere, Takasg MEXIPEAMETHAs HHTErpalus CIIOCOOCTBYET
(GbOopMUPOBAHUIO €IUHONW ECTECTBEHHOHAYYHOW KapTHHBI MHpa YyXKe Ha HadajJbHOM OJTare
U3Y4YCHUSI XUMUHU.

B cootBeTcTBHM ¢ TpeOOBaHUSMHU TOCYIapCTBEHHOTO 00pa30OBaTENbHOIO CTaHIapTa B
Kypce ITOAYEpPKHUBAECTCS, YTO XMMHUS — HayKa JKcrepumeHTanbHasd. [loatomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKHE METOJIOJIOTMYECKUE MOHATHS Yy4eOHOro mpeaMera, Kak SKCIIEPUMEHT,
Ha0JII0/IeHUE, U3MEPEHUE, ONTMCAaHUE, MOJIETTUPOBAHUE, TUTIOTE3A, BHIBOL.

[IpennoxeHHBIH Kypc, Kak B TEOPETUYECKOW, TaKk U B (PaKTHUECKOW CBOEH YacTH
IIPAaKTUKOOPUEHTUPOBAH: BCE IOHATHS, 3aKOHBI M TEOPHM, A TAKXKE BAKHEUIINE IPOLECCHI,
BEILECTBA U MaTEpHAJIbl TalOTCS B IUIAHE UX MPAKTUYECKOI0 3HAUEHUSI, IPUMEHEHHUs BELECTB B
MOBCEIHEBHOMW KU3HU U UX POJIM B )KUBOW U HEXKUBOU MPUPOJE.

Oco0eHHOCTh METOIUKHU OOyUeHHUsl MO0 ATOMY KypCy COCTOMT B OTKa3e OT 3ay4yUBaHUs
00JIBIIOr0 KOJIMYECTBA CTPOrMX HAYUHBIX ONpPENEICHUH, POPMYIHPOBOK, OT MEPECKa3a TEKCTOB.
Bce cBegenust ydamuecs mojydyarOT B XOJI€ AKTUBHOM CaMOCTOSITENIBHOW JIEATEIbHOCTH U Ha
OCHOBE HMEIOIIMXCA 3HAHWW: TIPOBEJCHHE JIOMAIIHEr0 XHWMHMYECKOTO JKCIIEPUMEHTA,
MOJATOTOBKA COOOIICHUH MAJi Y4EHHYECKHMX KOH(MEpeHIMid, 3aluTa MPOEKTOB, 00CYXIeHUE
pe3ynbTaTOB JOMAIIHEro 3KcnepuMmeHTa. [IporpamMma mpeaycMaTpuBaeT HIMPOKOE PAa3BUTHE
TaKUX JIOTMYECKUX ONepaluii MBIIUIEHUs, KaK aHaJU3 U CHHTE3, CpaBHEHHE U 00O0OLIeHHE,
BBIJIBUKEHHUE U NOATBEPKICHUE WM OITPOBEPIKEHUE TUIIOTES.

[Ipn oOyuyeHMM XuMuUU OOJBIIOE 3HAYEHHE HMMEET YMEHHE YydJalluxcs HaOmoaTh 3a
XUMHUYECKMMH Tpolueccamu. HaOmioneHne — 3TO HE NAcCUBHOE CO3€pIaHHE, 3TO CIIOXKHAs
JeSITeNIbHOCTh, OOEeCHeurBaoIias IOJHOTY M TOYHOCTh BOCHpUATUS. MHOro BHUMaHUS
oOparlaercss Ha TEXHUKY IKCIEPUMEHTa, YMEHHE MPaBUIBHO M YETKO OMHCHIBATH PE3YNbTAThI
JKCIIEpUMEHTa, mpu3Haku peakiuil. [lpaBuna Th wu3ydaroTcss MmocTeneHHO. ODKCHEPUMEHT
BKIIIOUAETCS B TBOpPYECKHE AOMAIIHHE M TMPOBEpouUHble paboThl. [lepmonnyeckas Tabmuna
XUMHYECKHX 3JIEMEHTOB Ha NEPBOM 3Tale SBJSETCS CIPaBOYHOM Tabnuuen Ui ydaumxcs U
TOJIBKO B Kypce & Kjacca Jaercsi NEepUOAUYECKMM 3aKOH XWUMHUYECKMX JJIEMEHTOB
AN .MenneneeBa. B 3amaun JaHHOTO Kypca HE BXOJUT HANMCAHUE YPABHEHHN XUMHUYECKUX
peakiMii, XuMHUYECKHE SBJICHHS U CBOMCTBA ONMKMCHIBAIOTCS KAYECTBEHHO.

C nenplo MOJNy4EHUS M 3aKpEIIEHUS OCHOBHBIX HABBIKOB pabOThl C XUMHUYECKUMH
BEIIIECTBAMHM, IOCY/0M M 00OpyAOBaHHEM B Kypce IMPEeIyCMOTPEHO BBIMOJIHEHHE YYaIllMMUCS
71a00paTOPHBIX OMBITOB, MPAKTUYECKUX paOOT. PyOexHbIi KOHTPOIb 3HAHUM OCYIIECTBISETCS
MPOBEJCHNEM JIBYX KOHTPOJBHBIX paboT mo TemMaM «CMecH BEIIeCTB U HUX COCTaB» U
«Knaccuduxaiuss HeOpraHMYeCKUX BeIIeCTB». B pamkax KaKaoW TeMbl HPOBOJATCS TaKKe
CaMOCTOsITeNIbHBIE paObOTHI B BUI€ ()ParMEHTOB YpOKa.

MecTo pa3gesia B y4eOHOM ILIaHe
Pabouas nporpamma paspaboTraHa Ha OCHOBE (eepalibHOT0 0a3UCHOTO y4eOHOTo IIaHa

Juis  00pa3oBaTeibHbIX YyupexaeHuid P®d, B COOTBETCTBHMM C KOTOPbIM H3y4eHHE Kypca
paccuutaHo Ha 35 yaca (1 yac B Hezenro 3a CUeT KOMIIOHEHTa 00pa30BaTEIbHOTO YUPEKACHHUS ),

2



B TOM 4YHCJIE HA MPOBEIEHHE MPAKTUYECKUX PaldOT MpenycMOTpeHO 4 yaca, Ha NPOBEICHHE
KOHTPOJIBHBIX paboT — 2 yaca.

Pabouas mporpamMma OpHUEHTHpOBaHa Ha MCIIOJIb30BaHHE ydyeOHMKa: XuUMUs. BBOIHBIN
kypc. 7 knacc: yue6nuk / O.C. I'abpuensn, U.I'. Octpoymon, A.K. AxneOunuH. — 2-¢ u3.,
crepuotun. — M.: JIpoda, 2015.

Pe3yabTaThl 00y4eHus

JIMYHOCTHBIE

B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPJOCTH 32 POCCHUCKYIO XHMHUYECKYIO

HayKy, T'YMaHH3M, OTHOIIICHHE K TPYAY, IEICyCTPEMIICHHOCTb;

— ($opMHUpOBaHHE [IEHHOCTHU 3/IOPOBOTO U OE30MACHOTO 00pa3a KU3HH;

— yCBOCHI/IC HpaBI/IH I/IHI[I/IBI/II[yaJIbHOI‘O U KOJIJICKTUBHOI'O 6C3OHaCHOI‘0 IIOBCACHHUA B
YpE3BbIYANHBIX CUTYALMSX, YTPOKAOLIMX KU3HU U 30POBBIO JIIOJIEH;

B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AalibHEHIIel 00pa3oBaTeIbHON
TPaCKTOPHH;
B I03HABaTEIbHON (KOTHUTUBHOM, MHTEIUIEKTyaJbHON) cdepe — yMEHHE YIpaBiIATh CBOEH

MO3HABATEIILHOM JIeATETHbHOCTBIO.

dbopMUpOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

9KOJIOTHYECKOTO MBIIUICHHUS, PA3BUTHE OMBITA YKOJIOTHYECKHA OPUEHTHUPOBAHHOW PEQIICKCHBHO-

OLICHOYHOM M MPAKTUYECKOU NEATEILHOCTH B )KU3HEHHBIX CUTYAIUX;

MeranpeaMeTHblie

— YMEHHE CaMOCTOSITENIbHO OMpEeNeNsITh LIeTU CBOEro OOy4eHHs, CTaBUTh U (POPMYIUPOBATH
JUIst ce0sl HOBBIE 337auu B y4€Oe M MO3HaBAaTEIbHOW AEsTeNbHOCTHU, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIBLHON JIEATEIBHOCTH;

— YMEHHE CaMOCTOSTENbHO IUJIAaHUPOBAaTh MYTH JOCTHIKEHHUS IeNeld, B TOM 4HCIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpPATh HamOosee HSPGEKTUBHBIE CIIOCOOBI PpEIICHUS
y4eOHBIX ¥ I03HABATEIHHBIX 33/1a4;

— YMEHHE COOTHOCHTb CBOU JCHCTBHS C IUIAHUPYEMBIMH pE3YJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOCH JCSATEILHOCTH B MPOIIECCE JOCTHIKEHUS Pe3yiibTara, OMPEAeIIATh CIIOCOOBI
NEHCTBUII B paMKax NpPEUIOKEHHBIX YCIOBHM M TpeOOBaHMM, KOPPEKTHPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIEHCS CUTyalluEH;

— YMEHHE OIICHMBAaTh MPABUJIBHOCTh BBIMOJIHEHHMsS Y4eOHOW 3amauu, COOCTBEHHbBIE
BO3MOXXHOCTH €€ pEIICHHS; BJIaJeHHE OCHOBAMHU CAaMOKOHTPOJSl, CAMOOILICHKH, MPUHSATUS
pEelIeHWd W OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpa B Y4eOHOW W TO3HABATEIBHOMN
NEeSITEIbHOCTH;

— YMEHHE ONpEeNeNATh IOHATHS, CO3/1aBaTh OOOOINEHHWs, YyCTAaHABIMBATH AaHAJIOTHH,
KJIACCU(UITUPOBATh,  CAMOCTOSITEILHO  BBIOMPATh  OCHOBAaHWS W KPUTEpUU  JUIA
KJIacCU(UKALMK, YCTaHABIMBATH MPUYUHHO-CIEACTBEHHBIE CBS3U, CTPOHUTH JIOTUYECKOE
paccyxacHue, YMO3aKIIOUYeHHE (MHIYKTHBHOE, NEAYKTHBHOE W IO AHAJIOTHH) W JIeJaTh
BBIBO/IBI,

— yYMEHHE CO3/aBaTh, IPUMEHAITEH U IPEOOPA30BLIBATh 3HAKA W CUMBOJIBI, MOJICITA U CXEMBI JIJIsI
pelieHuss yYeOHBIX ¥ TIO3HABATENBHBIX 3a7ad; YMCHHE OpraHU30BBIBATH Yy4eOHOE
COTPYIHUYECTBO M COBMECTHYIO JIEATEIHHOCTh C YIUTEIIEM 1 CBEPCTHUKAMHU;

— paboTaTh WHAWBHIYAJILHO U B TPYIIE: HAXOIUTH O0IIee PEIIeHNEe U pa3peniaTh KOHQIHKTHI
Ha OCHOBE COTJIACOBAHMS IMO3HIIAN U yIETa HHTEPECOB;

— (GopMyIupoOBaTh, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

— YMEHHE OCO3HaHHO WCIOJb30BaTh pEYEBBIE CPEICTBA B COOTBETCTBHHM C 3ajauei
KOMMYHHKAITUH TSI BBIPOKEHUSI CBOUX YYBCTB, MBICIICH M MOTPeOHOCTEN; TUTAHUPOBAHUS U
PETYIISAIAA CBOCH JIEATEIIBHOCTH;

— BJaJICHUWE YCTHOW U MUChMEHHON PeUbl0, MOHOJIOTHYECKONH KOHTEKCTHON PEeUbIo;
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— (GOpMHPOBaHHE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIOJB30BaHUs WH()OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA;

— (QopMHpOBaHHWE U PA3BUTHE HKOJOTUYECKOTO MBIINUICHHUS, YMEHHE IPHMEHSATh €ro B
MI03HABATEIBHOW, KOMMYHHKATHBHOH, COIMAJIBHONH TIPaKTUKE U MpodecCHOHAITBHOM
OpHUEHTAIIHH.

IIpeameTHbIe

B no3naBarenpHOU chepe:

— J1aBaTh ONpEACICHHS HW3YYCHHBIX IOHIATUH: «XHUMHUYCCKHHA DIIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCTHIC M CIIOKHBIC BEIIECTBA», «BEIIECTBO», «XMMHUYECKas (Gopmyiay,
«OTHOCUTEJIbHASI aTOMHASI Maccay, «OTHOCUTENbHASI MOJICKYJISPHAsT MAcCay, «BaJIECHTHOCTHY,
«CTETICHb OKUCIICHUS, «KPUCTAJUTMYECKAs PEIICTKA», «OKCUABI, «KHCIOTBI», OCHOBAHHUS,
«commn», «aM(POTEPHOCTbY, «UHAUKATOPY, «IEPHOAUYCCKHA 3aKOH», «IIePUOIUICCKas
TaOJHUIAa», «U30TOMB», «XUMHUYECKAs CBS3bY, «IJICKTPOOTPUIATECIBHOCTHY, «XUMHYECKAs
peakius»,  «XUMUYECKOE  ypaBHEHHE»,  «TCHETUYECKash  CBSI3b»,  «OKHCICHUE,
«BOCCTAHOBIICHHE»,  «IJICKTPOJIUTHYECKAsT  JUCCOIMALHUM», «CKOPOCTh  XHMHYECKOM
peaKIum;

— OmmUcarh JAEMOHCTPALMOHHBIC U CAMOCTOSITEIIBHO MPOBEICHHBIC XUMHUYECKHE IKCIICPUMEHTHI,

—  ONKCHIBATh W PAa3IU4aTh H3yYCHHBIC KIIACCHI HEOPTraHMYECKHX COCIMHEHUH, MPOCTHIC H
CJIO’KHBIC BEIIECTBA, XUMHUYCCKHE PEAKIINN;

—  KJIacCH(UIIMPOBATH H3yUYEeHHBIC OOBEKTHI U SBIICHUS;

— Jlenath BBIBOJBI M yYMO3AKJIIOYEHUS W3 HAONIOJCHUH, M3YyYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOWCTBA HEHM3YYCHHBIX BEIIECTB IO aHAJIOTHU CO
CBOMCTBAMH W3YYCHHBIX; CTPYKTYPHpPOBATh W3YYCHHBIH MaTepual ¥ XHUMHYCCKYIO
UH(POPMAILINIO, TIOTYYCHHYIO U3 APYTUX UCTOYHUKOB,;

—  MOJICIHPOBATh CTPOCHHUE aTOMOB AJIEMEHTOB 1-3 MEepPHOI0B, CTPOSHUE MPOCTHIX MOJICKYIT,

B 1meHHOCTHO — oOpueHTaNMOHHOW cdepe: aHATM3UPOBATH W OICHUBATH ITOCICIACTBHUS IS

OKpY’Karolied cpezbl ObITOBOW W TPOM3BOJICTBCHHOW NESITEIBHOCTH YEJIOBEKA, CBS3aHHOU C

nepepadoOTKOM BEIIECTB;

B TpynoBoii cdepe: mpoBOAUTE XUMUYECKUNA IKCIICPUMEHT;

B cdepe Oe3omacHOCTH KUZHEIEATEIBHOCTH: OKa3bIBAaTh IMEPBYIO IMOMOIIb MPH OTPABJICHUSX,

0’KOTax M IPYTHX TPaBMaXx, CBS3aHHBIX C BEIIECTBAMU U TaOOPATOPHBIM 000PYI0BAHUEM.

B pe3yabTaTe ndydyeHuss XUMHMH YYE€HUK JT0JIKEH:

3HATh/TIOHUMATh

XUMUYECKYI0 CUMBOIUKY. 3HAKU HEKOTOPBIX XUMUYECKHX IJIIEMEHTOB,

saxcHeliue XumuyecKue NOHAmus: XUMHUYECKUHM 3J€MEHT, aTOM, MOJIEKYyJa, OTHOCHUTENIbHAs
aTOMHAasi M MOJIEKYJISIpHAsI MacChl, arperaTHOE COCTOSIHUE BEIIECTRA.

YMETh

HA3b16aMb: HEKOTOPHIE XUMUYECKHE dJIEMEHTHI M COSIMHEHUS U3YUYEeHHBIX KIIaCCOB;

00vsACHAMb. OTINYNS QU3NYECKUX SIBICHUN OT XUMUYECKHUX;

Xapaxkmepuzoeamp: CIOCOOBI pa3JeIeHUs CMECe, MPU3HAKN XMMHYECKHUX PEaKIIHii;
cocmaensams. pacckasbl 00 yUEHBIX, 00 2JIEMEHTax U BEIIECTBAX;

0bpawamvcs ¢ XUMAYECKOH MOCyI0i 1 TabopaTOpHBIM 000pYI0BaHUEM;

DPACno3HA6amMb ONbLIMHLIM NyneM. KACIOPOJ, YIIEKUCIbIN a3, U3BECTKOBYIO BOJY U HEKOTOpHIE
JIpYTHE BEUIECTBA MPY TOMOIIH KaueCTBEHHBIX PEaKIIHii;

BbIYUCTIAMb: MACCOBYIO JIOIO XHMHUYECKOTO AJIEMEHTa TI0 (hOpMYyJie COSAMHEHUS, 00BEMHYIO JIOITO
ra3a B CMECH, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIO IIPUMECEH;

WCTIONB30BaTh TIPHOOPETEHHBIE 3HAHUS M YMEHHMS B TIPAKTUUYECKOM JCSATEIHPHOCTH W TOBCEIHEBHOU
JKU3HU JJIS:



— 0Oe3omacHOro oOpaleHus ¢ BeeCTBAMU M MaTepuallaMHu;

—  YKOJIOTMYECKU IPAMOTHOTO ITOBEACHHS B OKPYXKAIOLIEH Cpejie;

—  OILICHKH BJIMSHHS XUMHUYECKOTO 3arpSI3HEHHS OKPYKAIOIICH Cpeibl Ha OPraHU3M YellOBEKa;
—  KPUTHYECKOH OLIEHKH MH(POPMAIIIH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY;

— IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHLIEHTPALIUU.

MeToabl KOHTPOJISI M OCHOBHBIE (DOPMBbI KOHTPOJISI

MeToabl KOHTPOJIA:

Ilo mecmy xoumpons Ha >manax oOy4enus: TpPeIBAPUTEIbHBIN (BXOIHOM), TEKYyLIUil
(orepaTUBHBIN), UTOTOBBIN (BBIXOIHOI).

Ilo cnocoby oyenusanus: «OTMETOYHAS» TEXHOJOTHS (TpaJAMLIMOHHAS), «PEHTHHTOBas»
TeXHOJIOTHS (OaJIbHO-HAKOMUTENbHAS), «KAYECTBEHHAs» TEXHOJIOTHS (COYeTaHHe METojia
HAOJIIO/IEHUS C SKCIIEPTHON OLIEHKOM, T.€. YCBOWJ — HE YCBOWII, OBJIAJIENl — HE OBJIAJIEN).

Ilo cnocoby opeanusayuu Konmpons.: aBTOMATUYECKUH (KOMIBIOTEPHBIN), B3aUMOKOHTPOJIb,
KOHTPOJIb YUUTENs, CAMOKOHTPOJIb.

Tlo 6edywum ¢hynkyusim: TMArHOCTUIECKUM, CTUMYIIUPYIOUTUN, KOHCTATUPYIOIIHM.

Ilo cnocoby nonyuenus ungopmayuu 6 xode KOHMpOIA: YCTHBIA MeTOH (BKJIIOYAET OMPOCHI,
co0OecesloBaHUsA, 3a4eTbl), NUCHBMEHHBIH METOJ] (HCIOJIb3YeT KOHTPOJbHBIE, pa3InYHbIC
MIPOBEPOYHBIE PabOThI), MPAKTUUECKHI METOJA (COCTOUT B HAOIIOACHHE 32 XOJOM BBITIOTHEHUS
IPAKTUYECKUX U JJAOOPaTOPHBIX paboT, a TAKIKE IPOEKTOB).

DopMbI KOHTPOJIA:

- cobecedosanue (UCIONB3YETCS Ha BCEX ATanax OOYYEHUS, MOMOTaeT BBISCHUTH IMOHMMAaHUE
OCHOBHBIX IPUHIUIIOB, 3aKOHOB, TEOPH1);

- onpocwl, sKcnpecc-onpocsl (UCTIONIB3YIOTCS JIJIsl OTICPATHBHOM NPOBEPKHU YPOBHS TOTOBHOCTH K
BOCIPUATHIO HOBOT'O MaTepHaa);

- 3auem (BBIJACTCS TIEPEYCHb BOIPOCOB, OMJIAIIAIOTCS TPEOOBAHMS K YPOBHIO IOJATOTOBKH),
MOYKHO TIpeJIaraTh MpoyMaHHYIO CUCTEMY 3a4ETOB C YUETOM Crenn(UuKy Kiacca;

- ycmHultl 9k3ameH (Kak TpaaJulluoHHas (hopMa UTOTOBOW aTTECTAlIUN);

- camocmoamenvHas paboma (SBIAETCS THNUYHOH (OPMOW KOHTPOJS, TOApPA3yMEBAET
BBINOJIHEHHE CAaMOCTOSTENIbHBIX 33/1aHUI 0€3 BMEIaTeIbCTBa yUUTENs);

- NUCbMEHHAs KOHMpObHas paboma (TIEpeueHb 3aJaHUi MM 3a/1a4, KOTOPHI€ BBITOIHSIOTCS B
NUCbMEHHOM BHJI€, TEXHOJIOTHS OLIEHMBAHHS — OTMETOYHAs, [0 OpraHu3alul — KOHTPOJb
YUUTENS);

- mecmuposeanue (UCHOIB3YETCS U ONEpaTHMBHON MPOBEPKM KauecTBa 3HAHMM ydJalMXCs C
BO3MOXXHOCTBHIO MAIlTMHHOTO BBOJIA JAHHBIX M aBTOMATH3MPOBAHHOW O0OpaOOTKH PE3yNIbTATOB,
TEXHOJIOTUS OLICHUBAHUS — PEUTHUHIOBAast WM OTMETOYHAs);

- Ouckyccusi (MOXeET ObITh OpraHM30BaHa KaK B MMCbMEHHOMW, TaK U B YCTHOM (popme, UCIIONB3YyeT
COYeTaHUE METOJIOB ONpoca U codece10BaHMs);

- Habmooenue (TMPUMEHSIETCS Ha YPOKE-TIPAKTUKE H TOJpa3yMeBaeT OTCIC)KHUBAHUE
(dbopMHpOBaHUsT yMEHH, HABBIKOM M TPUEMOB ITPHUMEHEHHSI TPAKTHYECKUX 3HAHUH ).

Kputepun u HOpMbI OLICHKH 3HAHUI 00y4aIOLIUXCH
1. Ouenka yCcTHOIO oTBETA.
OtMmertka «5»
- OTBET IOJIHBIM ¥ IPABWIbHBIM HA OCHOBAaHUY U3YUYEHHBIX TEOPUN;
- MaTepuai H3JI0)KEH B OIPENEICHHON JIOTMYECKOW IOCIEA0BATEIbHOCTH, JUTEPATYPHBIM
A3BIKOM;
- OTBET CaMOCTOSITEIIbHBIN.
OTmerka «4»;



- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUU U3YUYEHHBIX TEOPUIL;
- MaTepuas U3JI0KEH B ONPEICICHHON JOTHYECKOM MOCIEA0BATeIIbHOCTH, TIPU 3TOM JTOMYIIEHbI
JIBE-TPH HECYIIIECTBEHHBIE OITMOKH, UCIIPABJIICHHBIC 110 TPEOOBAHUIO YUHUTETIS.

Otmetka «3».
- OTBET TMOJHBIA, HO TPU 3TOM JIOMYIICHA CYIIECTBEHHAs OIMMOKA WJIM OTBET HETOJIHBIM,
HECBSI3HBIM.

OtmeTKa «2».
- TpW OTBETE OOHAPYKEHO HENMOHMMAHWE YYallUMCS OCHOBHOTO COJACp)KaHUA Y4eOHOTo
MaTepuaa Wiu JOMYIIEHBI CYIECTBEHHBIC OMUOKN, KOTOPhIE yUalIHIICs HE MOKET UCTIPABUTh
MIPU HABOSIIMX BOIIPOCAX YUUTENSA, OTCYTCTBHE OTBETA.
2. OneHKa IKCNePUMEHTATbHBIX YMEHUHH.
- OIICHKa CTAaBUTCS HAa OCHOBAaHWW HAOJIONEHWS 3a YYAIIMMHUCS W TMHCBMEHHOTO OTYeTa 3a
pabory.

OtmeTka «5»:
- paboTa BBINIOJIHEHA MOJHOCTHIO U MPABUIILHO, CJIETaHbl IPABUIIbHBIC HAOIIOICHHS U BBIBOJIbI;
- DKCIIEPUMEHT OCYIIECTBJICH 10 TUTAHY C yYE€TOM TEXHUKH O€30MacHOCTH M MpaBU PabOThI C
BEIIECTBAMH U 000pYI0BaHUEM;
- TIPOSIBJICHBI OPTaHU3ALMOHHO - TPYJIOBBIE YMEHUS, MOAAEPKUBAIOTCSA YUCTOTA paboyero Mecra
Y TIOPSIZIOK (Ha CTOJIe, SKOHOMHO HUCTIOIb3YIOTCS PEAKTHBHI).

OTMeTKa «4»!
- paboTa BBIIOJTHEHA MPABWIBHO, CJICJIaHbl IPABWILHBIC HAOIIOJACHUS U BBIBOJBI, HO TIPH STOM
SKCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO MU JOMYIIEHbl HECYIIECTBEHHbIE OIMOKU B paboTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

OtMeTKa «3»:
- paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YEM HAMOJOBUHY WJIM JIOMYIEHA CYIECTBEHHAs
ommuOKa B X0JIe IKCIIEPUMEHTa B OOBSCHEHHH, B 0POPMIICHUN pabOThI, B COOJIIOICHUN TPABHII
TEXHUKHU 0€30MacHOCTH Ha paboTe ¢ BelecTBaMU M 000pyI0BaHUEM, KOTOpasi UCIIPABIISIETCA 110
TpeOOBAaHUIO YUUTEIS.

OTMeTKA «2»:
- gomyieHsl aBe (1 6osee) CyIeCTBEHHBIE OMIMOKH B XOJC DKCIIEPUMEHTa, B OOBSICHEHUH, B
opopmieHUn paboThl, B COOMIOJEHUM TPaBWJI TEXHUKU Oe30MacHOCTH Tpu pabore ¢
BEIIIECTBAMH M 00OPYIOBAaHUEM, KOTOPBIC YUAIIHICS HE MOXKET UCIIPABUTD JIaXke 10 TPEOOBAHUIO
YUHTEIS;
- paboTa He BBITIOJIHEHA, Y YUAIETOCs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSI.
3. OneHka yMeHHUH pemaTh paciyeTHbIC 3aJa4H.

OtMmeTKa «5»:
- B JIOTUYECKOM pAaCCYXXICHUM W pEIIeHWH HeT OMMOOK, 3ajada pelleHa paluOHAIbHBIM
CII0co00OM;

Otmerka «4»:
- B JIOTUYECKOM PACCYKJICHHH W PEIIEHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a/laya perieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OtMeTKa «3»:
- B JIOTMYECKOM pPAaCCYXXJACHUHM HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIEeHA CYIIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.

Otmerka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.
- OTCYTCTBHUE OTBETA Ha 3aJaHUeE.
4. OneHKa NUCbMEHHbIX KOHTPOJbHBIX PadoT.

OTtmeTKka «5»:
- OTBET TOJIHBINA 1 TPaBUIIHHBIN, BO3MOYKHA HECYIIECTBEHHAs OIIMOKa.

Otmerka «4»:
- OTBET HETIOJHBIA WU JAOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
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Otmerka «3»:
- paboTa BBHITIOJTHEHA HE MEHEE YeM HaIlOJIOBHHY, JOIYIIECHA OJTHA CYIECTBEHHAs ONTHOKa M TIPH
ATOM JBE-TPHU HECYIICCTBCHHBIE.
OtmeTka «2»:
- paboTa BBITIOJHEHA MEHBIIE YEeM HAIOJIOBUHY WM COJACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.
- paboTa He BBINMOIHEHA.
[Ipy olleHKEe BBIMOJHEHUS IMHCHMEHHOW KOHTPOJBHOM pabOThl HEOOXOIMMO YUHTHIBATH
TpeGoBaHuUs eMHOr0 OporpahuIeckoro pexuma.
5. OueHka TecTOBBIX padoT.
81-100% — ouenka «5»;
61-80% — oreHka «4»;
41-60% — orreHka «3»;
Jo 40% — omeHka «2».

6. Ouenka pedepara.

Pedepar orenuBaeTcs Mo CIeIyOIMNUM KPUTEPUSIM:

* coOmroeHre TpeOOBaHU K €ro 0(pOpMIICHHIO;

* HEOOXOIUMOCTh M JIOCTATOYHOCTH JUIS PACKPBITHS TEMBI MPHUBEIACHHON B TekcTe pedepara
nHpopmanuu;

* YMEHHUE 00yJaronerocsi CBOOOIHO U3JIaraTh OCHOBHBIC HJICH, OTPAKCHHEIC B pedepare;

* ctocOOHOCTh O0YyYaroUIerocs: MOHATh CYTh 337aBaeMbIX YJIE€HAMH aTTECTAllMOHHONW KOMHUCCHH
BOIIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Conep:xanmne y4eOHOr0 nmpeamMera

IIponeneBTrUeckuii «BBOAHBIN Kypc» XMMUU COCTOUT U3 YETBIPEX TEM:

IlepBas Tema «Xumusa 6 yenmpe ecmecmeo3HAHUA) AKTYAIU3UPYET XMMWYECKUC 3HAHUA
yJaIuxcsl, MOy4eHHbIE MPU U3YYEHUU MPUPOIOBEIEHHs, OHOIOruy, reorpaduu, GU3NKU U IPYTrHX
HayK O NpHUpoAe. ITO YMEHbIIAET NCUXOJOTHUECKYIO0 HAarpy3Ky, BO3HUKAOLIYIO C MOSIBIIEHUEM B 8-M
KJIacce HOBOTO IPEIMETa, IMO3BOJSET 3aMEHUTH CBSA3aHHBIE C OTMM TPEBOXKHBIE OXXKHJAHMS Ha
MOJIOKUTEIbHBIE SMOLIMU BCTPEYM CO CTapbiM 3HAKOMbIM. [lapaiienbHO MpoBOAMTCS MBICTL 00
WHTETPUPYIOIIEH PO XUMUM B CHCTEME E€CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOrO IMpeIaMera Juisi
YCHEIIHOTO OCBOEHMSI CMEKHBIX NpPEIMETOB. Takas MEXIIpeAMETHas HHTEerpalus CrocoOCTBYET
(opMHPOBaHUIO €JMHOM €CTeCTBEHHOHAYYHON KapTHHBI MUpa YK€ Ha Ha4aJIbHOM 3Tarle U3y4eHUs
XUMUH.

B cootBercTBUM ¢ TpeGOBaHMSAMM TOCYIApCTBEHHOTO OOpa30BaTeNIbHOIO CTaHIapTa B Kypce
MOTYEPKUBACTCS, YTO XHUMHS — HayKa SKCIIEpUMEHTaIbHAsA, MOITOMY PACCMaTpPUBAIOTCA TaKHe
HOHATHUS, KaK AKCIEpHUMEHT, HaONofieHue, M3MEpeHHe, OINMCAHUE, MOJEIUpPOBaHHE, THMIIOTE3a,
BBIBO/I.

JU1s oTpabOTKU MPAKTUYECKUX YMEHHH ydalxcs OTOOpaHbl HECIOXKHbIE M TICUXOJIOTHYECKH
JIOCTYITHBIE ISl CEMHKJIACCHUKOB JJA0OpAaTOpHBIE U MpaKTUYECKHe padoThl, KOTOPbIE 3HAKOMBI UM IO
HAyaJbHOMY KYypCy €CTECTBO3HAHMsI M JPYTMM €CTECTBEHHBIM [HCLMIUIMHAM: O3HAKOMJIEHHME C
HECJIO)KHBIM J1a0OpaTOpHBIM 00OpYIOBaHMEM (YCTPOMCTBO ILTATHBA, HarpeBaTelbHBIX MPUOOPOB,
XMUMHUYECKOW IMOCY/Ibl, KOTOPYIO OHM IMPUMEHSIIM paHee), MPOBEACHUE MPOCTEUIINX OIepalui ¢
o0opynoBaHHEM M BellecTBaMH (TIpaBwiia HarpeBaHus, (PUKcAIMs Pe3yIhbTaTOB HAOMIOACHUS U UX
aHaM3 M T. J.). DTOW LETM CHOCOOCTBYET NMPEAYyCMOTPEHHBIM B Kypce JOMAIIHMNA XMMHYECKUMA
AKCIIEPUMEHT, KOTOpBIl TOJHOCTBIO COOTBETCTBYET TpeOOBaHMSIM O€30MaCHOCTH TIpPU  €ro
BBIIIOJITHEHUM W BKIIFOYAET YIIEIIME HBbIHE W3 IMPAKTUKU OOYYEHUS XUMHHU SKCIIEPUMEHTAIbHbIE
pPabOThI JIOHTUTIOHOTO (MPOJOJKUTENIHHOTO MO BPEMEHHM) XapakTepa (BbIpalllMBaHHE KPUCTAUIOB,
HaOJII0ZIeHHE 32 KOPPO3Uel METaslIoB).



Bropas Tema kypca «Mamemamuueckue pacuemsl ¢ Xumuuy T03BOJIIET OTPadbOTATh
pacuyeTHBIE YMEHUs], CTOJIb HEOOXOIMMBIE ITPU PELIEHUH XUMUYECKHUX 33a/1a4, B IIEPBYIO O4Yepeb Ha
HAXOJK/ICHUE YaCTH IIEJIOr0 (MaccoBasi JIOJs JIEMEHTa B CIIOXKHOM BEILECTBE, MAacCOBasi U OOBEMHast
JIOJT KOMIIOHEHTOB B CMECH, B TOM 4YHCJIe U A0Jis puMeceit). Kak BuiHO, BHUMaHKe oOpalaercsi He
CTOJIBKO HA XUMUIO, CKOJIBKO Ha MaTEMaTHKYy.

Tperbss Tema «lIpocmouie u cnodxcHvle eeujecmea» 3HAKOMUT — yYalUXcs C
KJaccu(uKalue BEIIeCTB HAa OCHOBE HMX COCTaBa M C KJIacCaMU MPOCTBHIX BEIIECTB —
MeTaJulaMi 1 HEMETAJUIAMH, a TAK)Ke BKHEHIIIMMU IIPEJCTaBUTENIAMU TUX Ki1accoB. CoIepKUT
uHpopManrio 00 OCHOBHBIX KJaccaX HEOPraHWYECKHUX COCIMHEHHH, a TaKkKe BaXKHEUIINX
npefcTraBuTensax 3Tux kiaccoB. CocraBineHue (OpMya M Ha3BaHUM HEOPraHUYECKHX
COGI[I/IHCHI/Iﬁ 633I/IpyeTCH Ha TaKOM KIIOYCBOM IIOHATHHM XHWMHH, KAaKOBBIM SABJISICTCA
BaJICHTHOCTb.

YerBeprast Tema «Aenenusn, npoucxodawjue ¢ eewjecmeamuy AKTYAIU3UPYET 3HAHUS
yJaImxcs 0 (PU3MYECKUX U XUMUYECKUX SBJICHUSX, TOJYYEHHBIC Ha YpOKax IO JAPYTHM IIpeAMeTaMm,
TOTOBUT MX K U3YYEHHIO XMMHYECKOTO MPOIIECca Ha CIEAYIOIIEH CTYIICHN 00y4eHHsL.

W3yyenne npemiaraeMoro Kypca IpeaycMaTpuBacT — IOBBIIIEHHWE  YIEIbHOIO  Beca
CaMOCTOSITEIbHON palbOoThl yyaluxcs, HalpuMep, NpPU TPOBEACHUH JOMAIIHEr0 XUMHYECKOro
9KCIepUMEHTa M OOCYKIEHHMM €ro pe3yJbTaToB, IOATOTOBKE COOOLICHUH [UIsl YYEHHYECKUX
KOH(pEpEeHIIH, 3aIUTEe IPOEKTOB, BIOOPE 00BEKTA Ul NOATOTOBKM COOOIIECHUS WM IIPOEKTa U JIp.
Kypc HampapneH Ha pa3BUTHE TaKUX JIOTMUECKUX ONEpalii MBIIUICHUS, KaK aHAJIM3 U CHHTE3,
CpaBHEHHE HAa OCHOBE aHaJU3a M CHUHTE3a, O0OOIIEHHWE, BBIIBMKEHHWE U TOATBEP)KICHUE WU
OIIPOBEPKEHUE TUIIOTE3 U T. [1.

B 3akimoueHne MOYKHO OTMETUTb, YTO B Kypce IOYTH HE 3aTPOHYThI TPEOOBAHUS CTaHAApTA
XUMHMYECKOTO 00pa30BaHUsl JUIi OCHOBHOM ILIKOJIBI, HAIpUMEP CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB U
(opMyIIBI BEIIECTB CEMUKIACCHUKHM Y4aT TOJBKO MO JKEJAaHHWI0, HE MPEIyCMOTPEHO COCTaBJICHHE
GopMyn BeLIECTB M YPAaBHEHUM XMMUYECKHX DPEAKIMH, KOTOpblE SBILSIIOTCS MaTepHaIoM JUIS
U3Yy4eHHUs B 0053aTENBHOM KypCe XUMHU.

IIporpamma kypca
(1 4 B HEmento; Bcero 35 4.)

Tema 1. Xumusi B neHTpe ecrectBo3Hanusi (9 u)

Xumusa kak yacms ecmecmeosnanus. [lpeomem xumuu. EcTecTBO3HaHWE — KOMIUIEKC HAyK O
npuporne. Hayku o mnpupone: ¢usuka, xumus, Ouonorusi u reorpadusa. [lonmoxwurensHoe u
OTPUILIATEIBHOE BO3JICHCTBUE YEJIOBEKA HA IIPUPOLLY.

[Tpenver xumuu. Tena u BemiectBa. CBOWCTBA BEIIECTB KaK WX MHAMBHUAYAIbHBIE MPU3HAKU.
CBolicTBa BEILIECTB KaK OCHOBA MX NPUMEHEHUS.

Memoowr uzyuenusi ecmecmeosnanus. HabmopeHre Kak OCHOBHOW METOJ TIO3HAHMS
OKPY)KAaloOLLIEr0 MHpa. YCIOBUS TPOBEIEHUs HaOmMofeHus. lumore3a Kak —IPeoIoKEeHHe,
OOBSICHSITOIIEE WM TIPEJCKA3bIBAOIIEE TMPOTEKaHWE HAOIIOIaeMOro  SIBJICHUS..  DKCIEPUMEHT.
Jlabopatopusi. DKCrIepUMEHT J1abopaTopHblil U AomaiHUi. CriocoObl (PUKCUPOBaHUS PE3YIIbTATOB
skcriepuMenTa. CTpoeHHe IIaMeH CBEYH, CyXOTro FOPIOYEro, CIMPTOBKHU.

Mooenuposanue. Mopeni kak aOCTpaKkTHbIE KOIMHMHM H3y4aeMbIX OOBEKTOB U IPOLIECCOB.
Mopenu B ¢puzuke. Monenu B Ononoruu. buonornueckue Mynsoki. Mojienu B XUMUM: MaTepUalibHbIE
(Mozenu aTtoMoB, MOJIEKYJ, KPUCTAUIOB, allapaToB M YCTAHOBOK) M 3HAKOBbIE (XMMHYECKHE
CHMBOJIbI, XUMUYECKHE (DOPMYJIBI U YpaBHEHHS).

Xumuueckas cumeonuka. XUMHUYECKHe CUMBOJIBL. VX HamucaHue, MPOW3HOLIEHWE U WH-
dopmarusi, KOTOpyl0 OHM Hecyr. Xumudeckue (opmynbl. WX Hamucanue, MPOM3HOIIEHHE U
uH(popmarys, KoTopyro oHu HecyT. HIeKchl 1 Ko3(pPUITHEHTHI.

Xumus u puzuka. Y HUBEPCATBHBIN XapakTep MOJIOKEHNH MOJIEKYIPHO-KHHETUIECKON TEOPUH.
IonsATHs «atomM», «MOJeKyna», «oH». Kpucrammueckoe cocrosHue BeniecTBa. Kpucramumueckue
pereTky TBeppbIx BetecTs. Auddyzus. bBpoyHoBckoe nprxkeHue.
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ArperatHoe cOCTOsSHME BelecTBa. ['a3000pasHble, JKUIKAE W TBEpIbIC BEIIECTBA.
Kpucramnyeckue u amopgHbie TBep/ble BemiecTBa. Ou3ndeckue 1 XUMUYECKUE SBJICHUS.

Xumusa u ceocpaghus. I'eonornyeckoe CTpOSHHE IUIAHEThI 3eMIISL: IO, MaHTUs, JuTochepa.
DONEeMEHTHBIA COCTaB I'€OJIOTMUECKUX COCTABHBIX YacTel IUIaHeThl. MUHepalibl U TOPHBIE MOPOJIBL.
Marmatrdeckue 1 0caiouHble (OpraHuuecKre 1 HEOPraHn4eCKue, B TOM YHUCIIE U TOPIOYKE) TOPOIbL.

Xumuss u Ouonoeus. XUMUYECKUH COCTaB JKMBOW KIJICTKW: HEOpraHudeckue (Boma u
MHUHEpaJIbHBIE COJIM) U OpraHuueckue (OEJIKH, KUPBI, YIIIEBO/bl, BATAMUHBI) BelecTa. [IpocTeie u
CIIO)KHBIE BEIIECTBA, UX POJIb B KHU3HEAEATEILHOCTH OpraHu3MoB. buonornueckas poiib BOIbI B
*uBol Kietke. DotocuHte3. Ponp xmopodwmiia B mpomecce ¢orocuHTe3a. buonormueckoe
3HA4YEeHUE >XUPOB, OEIKOB, FPUPHBIX Maces, YIJIEBOJOB M BUTAMHUHOB ISl YKU3HEAEATEILHOCTH
OpIaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IToHSTHE O KAQUECTBEHHBIX PEAKIMIX KaK O PEaKIUSX,
BOCIPUHMMAEMBIX OPraHOJNENTHYECKH: C IOMOILBIO 3PEHUs, ClyXa, OOOHSIHMA. AHAINTHUYECKUI
addexr. OmnpenensieMoe BEIIECTBO U PEAKTHB Ha HEro. BO3MOXKHOCTH M3MEHEHHUS UX POJM Ha
IPOTUBOIIOJIOKHYIO.

Jemonctparuu. 1. Komnekius pa3HbIX Tel U3 OHOTO BEUIECTBA WM MaTepuaia (Hampumep,
naboparopHasi ocyza u3 crekiia). 2. Komtekius pa3nuyHbix Ten win ¢pororpaduil Tel U3 amFOMUHUS
JUIsL WIUTIOCTPALIMK UJIEU «CBOWCTBA — IPUMEHEHHE». 3- YueOHoe 000pya0BaHue, HCIOIb3yeMOe IIpU
u3ydeHnu (pusuku, Ouonoruu, reorpapuu U xumud. 4. DnekTpodopHas MalIMHA B JEHCTBUH. S.
['eorpaduueckue monenu (rnodyc, kapra). 6. buonornueckue Moaenu (MyJIsHKM OPTaHOB U CUCTEM
OpraHOB DPAacCTCHUU, XUBOTHBIX U 4YeioBeka).7. DuznyecKkue W XUMHUUYECKUE MOJICTH aTOMOB,
MOJIEKYJT BEILECTB U MX KPUCTALUIMYECKUX pelieTok. 8. OObEeMHBIC M LIApOCTEP)KHEBBIE MOJIENIU
MOJIEKYJ BOJBI, YIJIEKHCIIOTO U CEPHUCTOrO ra3oB, MeTaHa. 9- PacnpocTpaneHue 3amnaxa 01€KOJIOHa,
OyXOB WIM Jie3o10opaHTa Kak mnpouecc udp¢y3un. 10. OOpasnpl TBepIAblX BEILECTB
Kpucrajuimyeckoro crpoeus. 11. Mopemn kpucrammueckux pemerok. 12. Tpu arperaTHbix
cocrosiHus Boabl. 13. IlepemmBanue yriekucrioro rasza B CTakaH, ypaBHOBEUICHHBIH Ha Becax. 14.
Komnnekuus kpuctammieckux ¥ aMopHBIX BeIeCTB U u3aenuil u3 nux. 15. Komiekuus munepanos
(J1a3yput, KOpPYHJ, XaJIbKONHUPUT, (UIOOpHUT, raiaut). 16. Komnekuusi ropHbIX mopox (IpaHuT,
paznuuHbie (JOPMBI KalbLIUTa - MEJ, MpaMop, U3BeCTHAK). 17. Komekuus roprounx MCKOMaeMbIX
(HedTh, KaMEHHBIN YToJb, CIAHIEI, TOpd). 18. CruproBas dKcTpakuus XJIOpoduiuIa U3 3eIeHBIX
muctbeB. 19. TIpokanuBanue Cyxoil 3eieHHM pacTeHHH B My(eNbHOW Meud Uil KOJIMYECTBEHHOIO
OIpeZieNieHnsT MUHepalbHbIX BemlecTB B HuX. 20. KauecTBeHHas peakuusi Ha kuciopon. 21.
KauecTBeHHas peakiys Ha yIIIeKUCIIbIN ra3. 22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJLY.

JladopaTopHble omnbIThl. 1. OnucaHue CBOICTB KHCIOPOAA, YKCYCHOW KHCIIOTHI,
amomuHus. 2. CTpoeHHMe IUIaMeHH CBeuM (CIUPTOBKH, cyxoro roptouero). 3. HaOmonenue
OpOYHOBCKOTO JBMKEHHSI YaCTUYEK YEpHOM TYIIM MOJ MHUKpockomoM. 4. M3yueHue rpanura c
HOMOLLBIO YBETMUYUTENBHOrO cTekia. 5. OOHapyXeHue *KHUpa B CEMEHaX MOICOIHEYHHUKA U TPELKOro
opexa. 6. OOHapyxeHue >(UPHBIX Macell B anebCUHOBOW Kopke. 7. OOHapykeHHe KpaxMaia u
Oenka (KIEHKOBUHBI) B MIIEHMYHOM Myke. 8. OOHapyKeHUE YIJIEKHCIOro ra3a B BbIIBIXaEMOM
BO3/IyX€E C MOMOIIIbIO U3BECTKOBOW BOJIBI.

Jomammmii 3xcriepumenT. 1. M3roroBnenune Monene Moiekynl W3 IMJIAaCTHIMHA. 2.
Huddys3us noHoB mepManranata kanus B Boje.3. M3yuenne ckopoctu nuddy3un adpo3oiei. 4.
Hudpoy3us caxapa B Bozme. 5. OmbITBI C MYCTOW 3aKpbITOW IIACTUKOBOW OYTHUIKOH. ©.
KonngectBeHHOEe ompeneneHne COAepKaHWMs BOJbI B CBEKEW 3eneHH. /. B3ammopelicreue
ACKOpPOMHOBOW KHCIIOTHI ¢ HojoM. 8. M3ydeHne cocTaBa MOJMBUTAMUHOB W3 JOMAIIHEH anTedku. 9-
OOHapyxeHHe KpaxMaiia B IPOyKTaxX MATAHUSL.

IIpakTnyeckasi padora 3HAKOMCTBO ¢ JabopaTopHBIM oOopynoBanueMm. [IpaBuia
6e30omacHOCTH MpH paboTe B XUMUUECKOM KabuHeTe (J1abopaTopHH).

Tema 2. Maremaruueckue pacyersl B xumuu (7 1)
OmnocumenvHvle amomHas u MonexysapHas maccwl. ITonsTe 00 OTHOCUTENBHBIX aTOMHON U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOM equHUIbL. OIpesneneHne OTHOCUTEIbHON aTOMHOM
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Macchl XUMHYECKHUX DJIEMEHTOB IO mepuoaudeckoid Tabnume. Haxoxnenue mo Qopmyne
BEIIECTBA OTHOCUTENBHON MOJEKYISIPHOM Macchl Kak CyMMbl OTHOCHUTENIbHBIX aTOMHBIX Macc
COCTABJISIFOILMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

Maccosas 0ons xumuyeckoz2o snemenma 6 ciodicHom eeugecmae. IoHsTHE O MaccoBoil o€ -
(W) XMMHYECKOro 3JIeMEHTa B CJIOKHOM BEIIECTBE U ee pacuer 1o (opmyre BeniectBa. HaxoxaeHue
(bopMyJIbI BEIIECTBA 10 3HAYCHUSIM MACCOBBIX JI0JIEH 00pa3yroIIMX €ro JIEMEHTOB (7151 2-4acoBOrO
M3YUYEHHS Kypca).

Yucmoie sewgecmea u cmecu. Ilonstue o uncroM BemecTBe U cMmecu. CMecu ra3oo0pasHbie
(BO31lyX, TPHPOAHBINA ra3), uIkue (HedTb) W TBepAble (TOPHBIC MOPOABI, KyIMHAPHBIE CMECH,
CHHTETHYECKHE MOIOIIHE cpesicTBa). CMecH TOMOTeHHbIE U TeTepOreHHBIE.

Obvemnas donst Komnonenma 2azosou cmecu. TlonsaTre 06 00beMHOM JToMe ((p) KOMITOHEHTA
razoBoii cmecu. CocTaB Bo3yXa U MPUPOAHOro Traza. Pacuer o6bemMa KOMIIOHEHTA I'a30BOil CMECH 110
ero o0bEMHON J0J1€, 1 HA00OPOT.

Maccosas dons sewgecmea 6 pacmeope. Tlonsite 0 MaccoBoii jone (W) BEIecTBa B pacTBOpE.
PactBoputens M pacTBOpeHHOE BELIECTBO. Pacuer macchl pacTBOPEHHOIO BELIECTBA II0 Macce
pacTBOpa U MacCOBOW JI0JIe PaCTBOPEHHOTO BELIECTBA M JPYIUE pacueThl ¢ UCIOJIb30BAHUEM ITHUX
TIOHSTUH.

Maccosas oons npumeceii. TIoHSTHE 0 YHCTOM BEIIECTBE M MpUMecH. MaccoBast 1ot (W)
npuMecu B oOpaslie ucxogHoro BemiecTBa. OCHOBHOE BellecTBO. Pacuer macchl OCHOBHOTO
BEIECTBA MO MAacce BEIIEeCTBA, COJEPIKAIIETO OMPECIICHHYI0 MAacCOBYIO JOJIO MpUMECEH, U
JIPYTHe pacueThl C UCIOJIb30BAHUEM 3TUX MOHITHI.

JMemoncTpauuu. 1. Munepansl kynput u teHoput. 2. Okeun prytu(Il). 3. Komnexiuu
pa3IMYHBIX BUJIOB MpamMopa M W3AeIud (WM WUIIOCTpauui u3nenui) u3 Hero. 4. Cmech
PEYHOTO U caxapHOro necka u ux pasaenenue. 5. Komnekius «Hedts u HEQTenpoayKTh». 6.
Komnekmnust OBITOBBIX cMmecell (KyJIMHapHbIE CMECH, CHHTETHYECKHE MOIOIIME CpENICTBa,
IIAMITyHU, HAmUTKA W Ap.). 7. Jmarpamma oOBeMHOro cocraBa Bo3ayxa, 8. Jlmarpamma
00BEMHOr0 cocTaBa MPUPOAHOTO rasza. 9- [lpuroroBieHue pacTBopa ¢ 3aJaHHBIMH MacCOl H
MaccoBOil goiyield pactBopeHHOro BemiecTBa. 10. OOpas3mpl BEMECTB W MaTEPHAIIOB,
coJiep KallluX OMPEEICHHYIO TOJII0 IPUMECEH.

JomamHuii JkcnmepumeHT. 1. M3ydyeHue cocraBa OBITOBBIX KYyJMHApHBIX U
XO35CTBEHHBIX CMecel M0 dTUKETKaM. 2. [IpurorosiaeHue pacTtBopa COJH, pacueT MacCOBOU
JIOJIU paCTBOPEHHOTO BEIIECTBA U OMBITH C MOJY4YeHHBIM pacTBOpoM. 3- M3yueHnue cocrasa
HEKOTOPBIX OBITOBBIX U (hapMaleBTHUUECKHUX MPEenapaToB, COJAEpPXKAIIUX ONpPEIEICHHYIO OO0
MIPUMECEH, 110 UX ITUKETKAM.

Kontpoabnas padora no reMe «CMecH BEIIECTB U UX COCTaB»

IIpakTuyeckas padora. BeipanBanue KpucTawioB (JIOMaIIHUN IKCIIEPUMEHT).

Tema 3. IIpocTbie u cioxHbIe BemecTBa (104)

Mertannsl. Hemeramnbsl. Hemerasibl — mpocThlie BEIIecTBa: Ta3bl, )KUIKOCTh U TBEPIbIC.

CpaBHEHHE CBOHCTB METAJIIOB M HEMETAJLIOB.

BanentHocTts. BaneHTHOCTH Kak CBOMCTBO aTOMOB XMMHUUYECKOTO 3JIEMEHTA COSAUHATHCS
C ONpeeNICHHBIM YHUCIOM aTOMOB JPYTroro djieMeHTa. EnuHuIa BajJeHTHOCTH. DIEMEHTHI C
MOCTOSTHHOM 1 TIEPEMEHHOU BaJIEHTHOCTHIO.

bunapusie coeguaenus. CoctaBiieHne (QOpMYJ TAKHMX COCIUHCHHA IO BaJCHTHOCTH
AIIEMEHTOB U OMPE/EICHNE BAJICHTHOCTH 1O (hOpMYyIiaM.

Oxcunpl. Okcupl, UX coctaB M HazBaHus. [IpencraButenu okcuaoB. OKCHABI yriiepoaa
(1) u (IV), Bona, okcun kpemuus (IV): ux crpoeHue, CBOWCTBA, POJb B KUBOH M HEXHBOMN
MIPHUPOJIC U TIPUMEHEHUE.

Kucnotel. CoctaB KucioT. BaneHTHOCTh KUCIOTHOTO ocTaTka. [IpencraBurenu KUCIOT.
CepHas ¥ COJISTHAast KMCIIOTHI, X CBOMCTBA U IPUMEHEHHUE.

OcHoBanwmsi. CoctaB ocHOBaHUHU. ['mapokcorpyrma u ee BalleHTHOCTb. [IpencraButenu
ocHoBaHui. [1lemoun: THAPOKCHIBI HATPUS, KATHS U KaJIbITHU.
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Comu. CocraB coneil. CoctaBineHue (GOpMyN COJeld KUCIOPOIHBIX KHCIOT. Ha3BaHue
coneit. [lpencraBurenu conel. ['anmutT U KaJIbIUT, UX MPUPOIHBIE PA3HOBUIHOCTH, CTPOCHHE,
CBOMCTBA U IPUMEHEHHUE.

Knaccudukanus Heopranmueckux BemiecTB. O000IIeHHEe U TOBTOPEHUE CBEICHHUI O
BEILIECTBAX 110 KypCy 7-ro Kiacca.

Jemonctpanuu. 1. IllapoctepkHeBble MOAETH MOJEKYJT HEKOTOPBIX OMHAPHBIX
coequHeHUI. 2. Mozaenu MoJieKyJl WM KPUCTAJUIMYECKUX PELIETOK OKCUIOB MOJIEKYJISIPHOTO U
HEMoJIeKyJIIpHOro cTpoeHus. 3. Ilepexon BOAbl U3 OJHOIO arperaTHOro COCTOSIHUS B pyroe. 4.
OO0pa3ipl OpraHMYecKMX W MUHEpPANbHBIX KHCIOT. 5. TeruioBod s¢dext mpu pazbaBieHUH
cepHoi KUCIOTHI. 6. OOyriMBaHUE CEPHOU KHUCIOTOW Oymaru u caxapa. 7. TerumoBbie 3 ekt
IIPY pacTBOPEHMH LIen04el B Boze. 8.. [oyueHne okpaleHHbIX HEPACTBOPUMBIX OCHOBAHUI.

JlaGopaTropHble onbIThl. 1. MI3MeHeHHE OKpacKu MHAMKATOPOB B KUCIOTHOHM cpene. 2.
M3MeHeHne OKpacku HHIMKAaTOPOB B ILEI0OYHON Cpefe.

KonTtpoabHnas pa6ora no teme «Knaccudukanys HeOpraHM4eCKrux BEIIECTB)»

Tema 4. SIBnenusi, npoucxoasiue ¢ Bemecrsamu (9 4)

Xumuueckue peaxkyuu. lloHsTHE O XHMHUYECKOM peakUMH Kak IpoLecce
MpEBPAIIEHUs OJHUX BEIIECTB B JAPYrue. YCJIOBUA TEUEHHUS W NPEKpALIECHUS] XUMHYECKUX
peaKkuui.

Ilpuznaku xumuueckux peaxyuu. VI3MeHeHHe 1BeTa, BbINAJEHUE OCAJKa,
pacTBOpEHHE OcajiKa, BbIJICJICHHUE Ta3a.

HNemoncTtpanuu 1. Peaknus HeWTpanu3zanuu OKpamieHHOTo QeHoadTarenHomM
pacTBopa mieno4d KUCIOTOH. 2 B3ammonelicTBHe pacTBOPOB IMEpMaHTaHaTa M JUXpoMara
Kanus ¢ pactBopoM cyinbpura Hatpus. 3. [lomydenue ocanka rugpokcuna meau (I1) mmm
ruapokcuna xkenesza (L) peakmueit obmena. 6 PacTBopeHHE TMOJTYyYEHHBIX OCAIKOB
TUIPOKCUJIOB METANIOB B kuciore. / [lomydeHue yriaekucioro rasa B3auMMOJIEHCTBHEM
pacTBopa kapOoHaTa HATPHS C KUCIOTOM.

IIpakTuyeckasi padora V3menenus, nmporucxosmiue ¢ emecreamu. Th

Jdomamnuii 3xcnepumenT. 1. Paznenenue cmecu cyxoro MOJjaoKa U pe4HOro necka. 2.
H3roroBineHne MapiieBOM NOBS3KM KaK CpeJCTBa WHIUMBUIYAJbHOW 3alllUTBl B IEPHOJ
snuaeMun rpunmna. 3. OTcrauBaHue B3BECH IMOPOIIKA JJISI YUCTKHM MOCYIAbl B BOAE U €€
nexantauus. 4. AncopOuus akTUBHPOBAHHBIM YIJI€M KpacslIMX BEIIECTB NENCU-KOJBL. 5.
AncopOuusa KyKypy3HbBIMH TMaJlOo4YKaMH MapoB Maxy4dux BemecTB. 6. M3ydeHue cocraBa u
NPUMEHEHHUsI CUHTETUUYECKUX MOIOLIUX CPEACTB, COAEpk AKX IH3UMBL. 7. Pa3noxenue cmecu
MUTHEBOM COMBI M caxapHOW MyIphl NMpH HarpeBaHuu. 8. PacTBopeHHe B BojAe TableTKH
acnupuaa YIICA. 9. [IlpuroroBieHne W3BECTKOBOW BOAbI W oOmbiThl ¢ Hed. 10.
B3aumonelicTBue pacTBOpa mepMaHraHara Kajius ¢ aCKOpOMHOBOM KHCIOTOM.
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