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1. HOACHUTEJIBHASA 3AIINCKA

HN3yuyenue kypca «XuMus B IEHTPe eCTECTBO3HAHUS) HANIPABJIEHO HA JOCTHKEHHE

CJIeYIOLIUX Lesiei:

- IOJATOTOBUTH yYAIIUXCS K U3YUCHUIO YUeOHOTO MpeaMeTa « X UMUS;

- (hopMHpOBaHHE y YYAIIUXCS XUMHUYECKOH KapTHHBI MHpa KaK OPTraHMYECKON YacTH €ro Iie-
JIOCTHOW €CTECTBEHHO Hay4YHOW KapTUHBI MUPA;

- pa3BUTHE I03HABATEJIbHBIX MHTEPECOB U TBOPUYECKUX CIOCOOHOCTEH ydamuxcst B Ipolecce
W3Y4YEHUS] UMH XUMUYECKON HAYKU;

- BOCIIUTaHUe YOKJIEHHOCTU B TOM, YTO IPUMEHEHHUE OTyYEeHHBIX 3HAHUN U YMEHUH M0 XUMHH
SBIISIETCS. OOBEKTUBHON HEOOXOIUMOCTBIO JJis O0e30macHOi paboThl ¢ BEIIECTBAMHU W MaTepHa-
JamHu B OBITY.

OcHoOBHBIE 321a4M U3YyYeHHs MPONEAEeBTHYECKOro Kypca «XuMHUsSl B IIeHTpe ecTe-
CTBO3HAHUSI»:

- (opMHupoBaHUE CHCTEMbl XUMUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOU KapTH-
HbI MUPA;

- Pa3BUTHE JTUYHOCTH OOYUaAIOIIUXCSI, UX UHTEIUIEKTyaJIbHOE M HPAaBCTBEHHOE COBEPILIEHCTBOBA-
Hue, (opMHpOBaHHE y HUX T'YMAaHUCTHUYECKUX OTHOIIEHUH W KOJOTHYECKH IeIeco00pa3Horo
MOBEJICHUS B OBITY U B TPYAOBOH JESATEIBHOCTH;

- (hopmupoBaHre ymeHuM Oe30macHOro oOpaleHusi ¢ BEIIECTBAMU, MUCIIOIb3YEMbIMH B TOBCE-
JTHEBHOW >KM3HH; BBIPAOOTKA MOHMMAaHUS OOIIECTBEHHOM MOTPEOHOCTU B PA3BUTHH XUMHH, a
Takke (POPMUPOBAHKE OTHOIICHHS K XUMUH KaK K BO3MOXHOW 00acT Oy ayIieil mpakTHIeCcKOu
JIeATEIbHOCTH.

N3yuenue kypca «XHUMHS B IEHTPE €CTECTBO3HAHMS» B 7 KJIAaCCE€ TOTOBUT YYAIUXCS K
BOCTIPUATHIO HOBOTO MpeaMeTa, 0a3upyercs Ha MU3y4eHUH BEIIECTB U XUMHUYECKHX IMPOIIECCOB,
3HAKOMBIX IIKOJIbHUKAM W3 MOBCEJIHEBHOM JKU3HU, C MUHUMAJIbHBIM HCIOJIb30BAHUEM XUMHYE-
ckux GopMmyl, ypaBHEHHH, peakuii ¥ pacueTHBIX 3ajau.

Kypc mocTtpoen Ha ujee peanuzainuu MEXIPEIMETHBIX CBS3€H XHUMHH C APYTHMH €CTe-
CTBEHHBIMHU JIUCIMIUIMHAMHU, BBEJICHHBIMH B 00yU€HUE paHee WM MapauieIbHO ¢ XUMUEH, a 1Mo-
TOMY TO3BOJISIET aKTyaJlM3UPOBATh XMMHUUYECKHE 3HAHUS YYAIIUXCS, MOJYYCHHBbIE Ha YpOKax
MIPUPOJOBEACHUS, OMOJIOTHH, Teorpaduu, PU3MKK W IPYyrux HayK o mpupoje. B pesynbrare
YMEHBIIAETCS TICUXO0JIOTMYECKasi Harpy3Ka Ha yJalluxcs C MOsIBJICHHEM HOBBIX npeameroB. Ta-
KUM 0o0pazoM, popmupyercs moHUMaHUE 00 MHTETPUPYIOUIEH PONM XUMUU B CHCTEME ecTe-
CTBEHHBIX HayK, 3HAYUMOCTH 3TOT0 MpeaMeTa ISl YCIEUITHOTO OCBOEHHUS CMEXHBIX JTUCIMILINH.
B koHe4HOM cueTe Takas MeXIpeaMeTHas HHTEeTpalus CliocOOCTBYeT (HOPMHUPOBAHHUIO €IUHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA YK€ Ha HAYaJIbHOM dTare U3y4eHHS] XUMUH.

B cootBercTBUUM ¢ TpeboBaHUsIMU (eAepaTbHOTO TOCYIaPCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJapTa B Kypce MOAYEPKUBACTCS, YTO XUMHUSA — HayKa dKcrepuMeHTtainbHas. [loatomy B 7
KJIACCE PacCMATPUBAIOTCSl TaKHUE METOIOJOTHMUECKHUE TOHATHS YIEeOHOTO TpeIMeTa, Kak IKCIIe-
PUMEHT, HAOII0/IEHUE, U3MEPEHHUE, OMTUCaHNe, MOICTTUPOBAHUE, TUTIOTE3a, BBIBO/I.

[IpennoxxeHHBINH Kypc Kak B TEOPETHUECKOH, TaK M B (PAKTUUECKOW CBOEH YaCTH MPAKTH-
KOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI U TEOPHH, a TAK)KE BAKHEWILIME MPOLECCHI, BEIECTBA U
MaTepHuabl JAIOTCS B TUIAHE UX MPAKTUYECKOTO 3HAYEHUS, TPUMEHEHUS BEUIECTB B NTOBCEIHEB-
HOM KW3HU U UX POJIU B )KMBOW U HEKUBOU NIPUPOJIE.

Coneprxkanne Kypca BBICTPOCHO C YUETOM MCHXOJIOTO-TIEIarOTUYECKUX MPUHITUTIOB, BO3-
PaCTHBIX OCOOCHHOCTEH IIKOJBHUKOB. B TOAPOCTKOBOM BO3pacTe MPOUCXOIUT Pa3BUTHE TTO3HA-
BaTeIbHON chephl, ydeOHas AESITEIBHOCTh MPUOOpPETAET YEPTHI ACATEIHHOCTH IO CAaMOOPTaHHU-



3alMM ¥ CaMOOOPa30BaHHUIO, yJallluecs HAYMHAIOT OBJIAJICBATh TCOPCTHUCCKHUM, (POPMATBHBIM,
pedIIeKCUBHBIM MBIIUICHHEM. Ha TepBBIid MUIaH Yy MOJAPOCTKOB BBIABUTAETCS (HOPMUPOBAHUE
VHHUBEPCATHHBIX YUCOHBIX NEHCTBHM, 00SCTICUNBAIONINX PA3BUTHE TPAKIAHCKON UICHTHYHOCTH,
ydariecsi BKIIFOYalOTCs B KOMMYHUKATUBHYIO YIEOHYIO NESTENHOCTb, TJe IPE00IagaroT TaKue
e BUIBI: YMECHHE IOJTHO U TOYHO BBIPAKATh CBOM MBICIIH; apIyMEHTHPOBATH CBOIO TOUKY 3pe-
HUsS; paboTaTh B IpyIIe, MPEACTABIATh U COOOMATh MH(POPMAIUIO B YCTHOH M NMHCBMEHHOMN
¢dbopMe; BCTyIaTh B JUAJIOT U T. II.

Ha stame ocHOBHOTO 00111ero 00pa3oBaHus MPOUCXOAHUT BKIIFOUECHHE 00y4aeMbIX B MPO-
EKTHYIO U HCCIICI0BaTEIbCKYIO JCATCIIbHOCTh, OCHOBY KOTOPOW COCTABJISIOT TaKHe y4cOHBIC
JIEHCTBUS KaK YMEHHE BUJCTH MPOOJIEMBI, CTABUTh BOMPOCHI, KJIACCU(UIIMPOBATH, HAOIIOAATD,
MPOBOANTH IKCIEPUMEHT, JEJIaTh BBIBOJBI M YMO3AKIIOUCHUS, OOBSICHSIThH, JTOKA3bIBATh, 3alllU-
I[aTh CBOU HCH.

OcHOBY W3y4eHUS TPOMNEIAECBTUYECKOTO Kypca «XHUMHUsS B IIEHTPE €CTECTBO3ZHAHUS) CO-
CTaBJISAIOT:

1) nesSTenbHOCTHBIN MMOAXO/;

2) TeopHs TOATATHOTO (POPMHUPOBAHKS YMCTBEHHBIX JACHCTBUH;
3) IPUHIMIT HHTETPATHBHOI'O MOAX0/1a B 00pa3oBaHU;

4) UCIIOJIb30BaHKUE IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB.



2. INTIAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIMHU pe3y/ibTaTaMH U3yYeHHs] Kypca «XMMHSl B LIEHTPe eCTeCTBO3HAHMN» SIB-
JSIOTCH CJeAYyIoIe YMeHUs

v
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[IEHHOCTHO-OPUEHTAIIMOHHON Ccdepe — YYBCTBO TOPIOCTH 32 POCCHUUCKYI0 XUMHYECKYIO
HayKy, TyMaHHU3M, OTHOLIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTb;

dbopMupOBaHUE LIEHHOCTU 3/I0pPOBOT0O M 0e30macHOro odpasa »KU3HU; YCBOCHUE IMPaBHJ UH-
JTUBUIYaTbHOTO M KOJIJIEKTUBHOTO O€30MAacHOrO IMOBEACHHS B UPE3BbIUAWHBIX CHUTYAlUSX,
YIPOXKAKOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

TPYIOBOH c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEHIIel oO0pa3oBaTenbHOM
TPAaEeKTOPHHU;

B MMO3HABATEIBbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOW) chepe — yMEHHE YIPaBIsATh CBOCH
IIO3HABATEJILHON JEATEIbHOCTBIO.

(dbopMUPOBaHHE OCHOB YKOJOTUYECKOU KYJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOB-
HIO 3KOJIOTMYECKOTO MBIIUICHUS, PAa3BUTHE OIbITA HKOJIOTMYECKH OPUEHTUPOBAHHOWU pe-
(bIeKCUBHO-OIICHOYHON U MPAKTUYECKOU IEATEIBHOCTH B )KU3HEHHBIX CUTYAIUAX

Pezynamuenvie YY/[

v

YMEHHUE CaMOCTOSITEJIbHO OIpPENeIATh LeJIH CBOEro oOyueHHs, CTaBUTh U (OPMYIHPOBATH
JUIst ce0si HOBBIE 3a/1a4M B yu€0e U MO3HaBaTeJIbHOU 1€ATEIbHOCTH, pa3BUBAaTh MOTHUBHI U UH-
TEpEChl CBOEH NO3HABATENILHOM J1€ATEIbHOCTH;

YMEHHME CAMOCTOATEIbHO IJIAHUPOBAThH ITYTH JOCTUKEHUS LEJIEeH, B TOM YHUCIIE aJIbTePHATUB-
HbIE, OCO3HAHHO BBIOMpaTh Hanboiee 3¢ppeKkTrBHBIE CIOCOOBI pemeHHs YIeOHbIX U TI03HABA-
TEJbHBIX 3a/1a4;

YMEHHME COOTHOCHUTH CBOM JEHCTBHA C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIATH KOH-
TPOJIb CBOCH EATEILHOCTH B IIpOLIECCE JOCTHXKEHUS Pe3ylibTaTa, ONpeAessaTh Cloco0bl Jeii-
CTBHMH B paMKax NpeyI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaLlueH;

YMEHHE OLIEHUBATh MPAaBUIBLHOCTH BHIOJHEHUS Y4eOHOH 3a7auu, COOCTBEHHBIE BO3MOKHO-
CTH €€ PElICHUS,

BJIa/ICHHE OCHOBAMM CAMOKOHTPOJISI, CAMOOILICHKH, MPUHATUS PEHIEHUH U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOMN U MO3HABATEIbHON JESATENIbHOCTH;

yYMEHHUE CO37aBaTh, IPUMEHATh U MPe0OpPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIENI U CXEMBI JJIS
peleHns yueOHbIX U M03HaBaTeIbHbIX 3aj1ay;

YMEHHUE OpPraHU30BBIBATh YU€OHOE COTPYAHMUYECTBO M COBMECTHYIO JEATENBHOCTb C yUUTe-
JIeM U CBepCTHMKaMM; paboTaTh MHIMBUAYAIBHO U B TPYIIE: HaXOJUTh oOllee peuieHue u
paspematb KOH(IUKTH HA OCHOBE COTJIaCOBAaHMUSA MO3ULIMN U Y4€Ta HHTEPECOB; (POpMyIHpO-
BaTh, apI'YMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

YMEHHME OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3aJaueli KOMMYHH-
KalluM JUIsl BBIPAXKEHUSI CBOUMX YYBCTB, MBICIECH M MOTPeOHOCTEH; MIaHUPOBAHUS U PEryJif-
LM CBOEH NIEATENBHOCTH; BJIAJICHUE YCTHOM M NMHCBMEHHOM pedbl0, MOHOJIOTHUYECKON KOH-
TEKCTHOU PEYbIO;

(dopMHpoBaHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIOJIB30BaHHUA MH(POPMALMOHHO
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIA;

(dbopMupOBaHUE U PA3BUTHE IKOJOTUYECKOTO MBIIIJICHUS, YMEHUE IIPUMEHATD €r0 B [T03HABa-
TeIbHON, KOMMYHUKAaTUBHOM, COI[MANILHOM NMPaKTUKE U MPO(EeCCUOHATILHON OpHUEHTAIIH.

HpeHMeTHBIMI/I pe3yJbTaTaMi U3YUYCHUSA SABJIAIOTCHA CJICAYIONINE YMEHUSA:
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B mosnaBaTtenpHOM cepe: maBaTh onmpeneNeHrs W3yYEHHBIX MOHATHN: «XUMHYECKUN dJie-

MEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCThIC U CIOXKHBIE BEIIECTBAY», «BEIIECTBOY, «XHU-

Mu4deckas GpopMmylia», «OTHOCHTEIbHAs aTOMHAas Macca», «OTHOCHTEIbHAs MOJEKYJsIpHas

Macca», «BaJEHTHOCTBY», «KPHUCTAIIMYECKAs PEIIETKa», «OKCHABDY, «KHUCIOTBD), «Kaue-

CTBEHHBIC PEAKIIUN», « MACCOBAs JOJS», «AICOPOIHS, «TUCTUILISALU», «XUMHUECKAs pe-

aKIMA». OMUCHIBATh IEMOHCTPALMOHHBIE U CAMOCTOSATEIBLHO TPOBEICHHBIE XUMUUECKUE IKC-

IIEPUMEHTHI;

ONUCBHIBaTh M PA3IMYATh W3YUYEHHBIE KJACChl HEOPraHUYECKUX COEIMHEHUH, NPOCThIE U

CJIO’KHBIE BEUIECTBA, XMMUYECKUE PEAKLINH;

KIIACCU(UITUPOBATh U3y4eHHBIC OOBEKTHI U SIBJICHMS; JIEIAaTh BBHIBOJBI U YMO3AKIIIOUCHUS U3

HAOJII0/IEHU I, U3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

CTPYKTYpUPOBaTh HM3YYCHHBIH MaTepual M XUMHUYCCKYI) HHQPOPMAIUIO, TOTYyYEHHYI0 H3

JPYTUX UCTOYHUKOB; MOJEJINPOBATH CTPOEHUE MPOCTHIX MOJIEKYIT,

B 1IeHHOCTHO — OpHEHTAIlMOHHOI cdepe: aHaTU3UpPOBaTh M OLIEHUBATH IMOCIEACTBHS IS

OKpYKarolel cpenbl OBITOBOM M MPOU3BOACTBEHHOH JEATEILHOCTH YENIOBEKa, CBSI3aHHOM ¢

nepepaboTKO BEIIeCTB;

B TpynoBoii cdepe: mpoBOIUTH XUMUYECKHI SKCIIEPUMEHT;

B ciepe Ge3omacHOCTH KU3HEACATENBHOCTH: OKa3bIBaTh MEPBYIO IMOMOIIb MPH OTPABJICHU-

AX, 0KOTrax U APyrux TpaBMax, CBA3aHHbBIX C BELIECTBAMU U J1a00OPATOPHBIM 000PYIOBAaHUEM.
ITo3naBartenbubie YY /I:

aHAIM3UPOBATh, CPABHUBATH, KIacCU(PHUIIMPOBATh U 00001aTh (GaKThI U SBJICHMS. BBIIBIATH

MPUYMHBI U CIEACTBUS IPOCTHIX SBICHUI.

OCYIIECTBIISITH CPAaBHEHHUE, KIACCU(PUKAIINIO, CTPOUTD JIOTHUYECKOE PACCYKIECHUE, BKIFOYAL0-

1Ie€ YCTaHOBJIEHUE TPUUMHHO-CIIEACTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMATHUECKHUE MOJIEIH C BBIIETICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.

COCTaBIISITh TE3UCHI, PA3IMYHBIC BUJIBI IUTAHOB (TIPOCTHIX, CIOKHBIX | T.11.). [IpeobpazoBbI-

BaTh MH(POPMAIIMIO U3 OJHOTO BUIA B IPYro# (TaOIUILy B TEKCT U TIp.).

BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(OpMAIUU.

YMETh OTPEIEIATh BO3MOKHbBIE HCTOYHUKH HEOOXOIUMBIX CBEICHH, MPOU3BOIUTEH TTOUCK

uH(pOpMallii, aHAJTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

cpencTBoM (popMHUpOBaHUS TTO3HABATENbHBIX Y Y/ CIyXHUT yueOHBINH MaTepua, U Mpexae

BCEro MPOAYKTUBHBIC 3aJaHHs] YIeOHUKA.

Kommynukarusubie YY/I:

v

CaMOCTOSITENIbHO OPraHNW30BBIBAaTh YUeOHOE B3aUMO/IeCTBUE B rpymIie (OMpeaesTh 00mue
LEJIH, PACTIPEAETAT POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.1.).
MertanpeaMeTHBIMH pe3yJIbTaTaAMM H3yYEHHUS Kypca SIBIISIOTCS:

— OCBOCHHC IPUCMOB HUCCIICIOBATEIBCKON JIeITCILHOCTH (COCTaBJ'IeHI/Ie IjraHa, MCIIOJIb30Ba-

HUe NpudopoB, GopMynHpoBKa BHIBOJIOB U T. 11.);

— (opMupoBanue npueMoB paboThl ¢ HH(pOpMAIHEH, TPECTaBICHHON B pa3auuHol popme, Ha
pa3nnuHbIX Hocutensx (xHuru, Martepuer, CD, nepuoandeckue U3AaHus U T. 11.);

— pa3BUTHE KOMMYHUKATHUBHBIX YMEHHUH M OBJIQJICHUE ONBITOM MEXJINYHOCTHON KOMMYHHKa-
M (BeIeHHE JUCKYCCHHM, paboTa B IpyMIax, BEICTYIJICHUE C COOOIEHUSIMHU U T. 1.).



3. COAEPXXAHHUE YYEBHOI'O KYPCA.
7 knacc 14 B Hegenro, Bcero 34 4.

Tema 1. Xumus B nentpe ecrecrsoznanus (11 1)

Xumua kax yacmo ecmecmeosHanus. 1lpeomem xumuu. EctecTBO3HAHNE — KOMIUIEKC HAYK O TPHU-
pone. Hayku o npupone: dusuka, xumus, ouonorus u reorpadus. [lonoxuTenbHoe U OTpUIATEIHHOE
BO3/ICHUCTBHE YENIOBEKA Ha IIPUPOLTY.

IIpenver xumun. Tena u BemecTBa. CBOWMCTBA BEILECTB KaK MX WHIVUBUIYAJbHBIC MPU3HAKH.
CBolicTBa BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Memooul uzyuenus ecmecmeosnanus. HaOmoneHne Kak OCHOBHOW METOJ| TIO3HAHUS OKpY-
JKAIOIIEro Mupa. YCIOBHS MpoBeAeHHUs HaOmonaeHus. [ umore3a kak MpearnonokeHne, OObSICHSIOIIee
WM TIpe/ICKa3bIBaroIee MPOTEKaHWE HAOOAaeMOro siBieHus. JKcriepuMeHT. JlabopaTopus. Dkcre-
puMeHT J1labopaTtopHbii U AomaniHuil. CriocoObl (PUKCUPOBaHMS PE3YAbTAaTOB 3KcnepuMenTa. Ctpoe-
HHE [JTAMEHU CBEUYH, CyXOI'0 TOPIOYEro, CIUPTOBKHU.

Mooenuposanue. Monieni Kak aOCTPAaKTHBIE KOMHHM H3y4aeMbIX OOBEKTOB M MPOIECCOB.
Mogenu B ¢uzuke. DnekTpodopHas MalimHa Kak abCTpakTHasi MOZETb MOJHUU. Mojenu B 6uoso-
ruu. bronoruyeckue Myisbku. Mozieny B XuMum: MatepualibHble (MOZIEIIN aTOMOB, MOJIEKYJI, KpUCTaJl-
JIOB, aIllapaToB M YCTAHOBOK) M 3HAKOBBIC (XMMHUYESCKIE CHMBOJIBI, XUMHYIECKHE OPMYJIBI U ypaBHE-
HUS).

Xumuueckas cumeonuka. XUMHUYECKHE CUMBOJIBL. VX HamucaHue, NPOM3HOLIEHWE U UH-
dbopMmariusi, KOTOpYIO OHU HecyT. Xumuieckue ¢popmyibl. X HamucaHue, MpoU3HOIIEHUE U UH(Op-
Malysi, KOTOPYO OHU HecyT. MHaeKch 1 KO3 UITUEHTHI.

Xumus u ¢uszuxa. YHUBEpCATBHBINA XapakTep MOJ0KEHUH MOJIEKYISIPHO-KUHETUYECKON TEOPHHL.
[MonsTus «atomy, «MoseKyiay, «oH». Kpucrammyaeckoe coctosiHue BelecTBa. Kpucrammdeckue pe-
HIeTKU TBep/bIX BemiecTB. [uddysus. bpoyHoBckoe IBIKEHHE.

ArperaTHoe cocTosiHUE BellecTBa. [ 'a3000pasHble, xuaKue 1 TBepable Beulectsa. Kpucrammue-
ckue u aMopdHbIe TBep/abIe BemecTBa. Du3nueckre 1 XUMHUIECKUE SIBIICHUSI.

Xumus u 2eocpagpus. 1'€0I0rnvecKoe CTpOEHUE IUIAHEThI 3eMIIs: SApo, MaHTusA, JuTochepa.
DNEeMEHTHBIA COCTaB T'€OJIOTUYECKUX COCTABHBIX YacTell TUIaHeThl. MUHEpaibl U TOpHBIE TIOPOJIBL.
Marmatudeckue U 0caJiodHble (OpraHMuecKre 1 HEOpraHU4IeCKue, B TOM YMCIIe U TOPIOYKE) TTOPOJIBI.

Xumus u 6uonoeus. XUMUYECKUI COCTAaB JKUBOW KJIETKH: HEOpraHu4eckue (Boja U MUHe-
palbHBIE COJIM) U OpraHuyeckue (OeNKu, >KUPbHI, YIIIEBOAbI, BUTaMHUHBI) BeriectBa. [IpocTeie u
CJIO’KHBIE BEIIECTBA, X POJIb B JKU3HENEATEIHLHOCTH OPraHU3MOB. bruonornyeckast posib BOAbI B KH-
Boii kietke. dotocunte3. Poib xmopoduia B mpouecce ¢hoTocuHTe3a. bruonornueckoe 3HaueHUE
JKUPOB, OEJIKOB, AUPHBIX MACE], YIIIEBOJIOB M BUTAMUHOB ISl KU3HEIEATEIIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHATHE O KaUECTBEHHBIX PEAKIMIX KaK O pEaKIUsX,
BOCIIPMHUMAEMBIX OPTraHOJICITHYECKHU: C IMTOMOIIBIO0 3pEHUs, ClyXa, OOOHSHUSA. AHATUTUUECKUI d(-
dexr. OnpenensieMoe BEIIECTBO U PEAKTUB Ha HEr0. BO3MOXXHOCTh M3MEHEHHS UX POJIU Ha MPOTH-
BOIIOJIOXKHYIO.

Jemonctparmu. 1. Komnekius pa3HbeIX Tel U3 OTHOTO BEIIECTBA WM MaTepuaia (Hampumep,
naboparopHasi ocyza u3 crekina). 2. Komtekius pa3nuyHbix Ten win ¢ororpaduil Ten U3 amfOMUHUS
JUTST WUTFOCTPAITH HUIEH «CBOMCTBA — MPHMEHEHHEe». 3- YueOHoe 000pyI0BaHKE, UCTIONH3YEeMOe TPH
u3ydeHuu (pusuku, 6uonoruu, reorpadpuu U XumMuu. 4. JnekrpodopHas MalllHA B JEUCTBUU. 5.
['eorpaduueckne monmenu (r00yc, kapta). 6. buonornueckue Moneny (MyJsSDKA OPTaHOB M CUCTEM
OpPraHoB PacTEHMI, KUBOTHBIX U YesoBeKa).7. PU3ndecKue U XUMUYECKHUE MOJIEN aTOMOB, MOJie-
KYJT BEIIECTB M MX KPUCTALTMYECKUX petieTok. 8. OObeMHbIE U IapOCTEP;KHEBBIE MOJIENM MOJIEKYIT BO-



Ibl, YIJIEKUCIIONO U CEPHUCTOrO ra3oB, MeTaHa. 9- PacripocTpaHeHue 3amaxa O/1eKOJI0Ha, TyXOB WU
nezonopanTa kak mporecc nuddysuu. 10. OOpasmupl TBEPABIX BEIIECTB KPUCTALIMYECKOTO CTPOe-
Hud. 11. Mogemu kpucrannnueckux pemierok. 12. Tpu arperatHsix coctossHus Boapl. 13. IlepenuBa-
HME YIVIEKHUCIIOTO I'a3a B CTAKaH, YPaBHOBELIEHHBIN Ha Becax. 14. Komnekuusi KpuCTaUIMUECKUX U
amMop(HBIX BemiecTB U u3nenuii u3 Hux. 15. Komnekust MuHepaioB (J1a3ypHT, KOPYH/, XadbKOIH-
put, ¢umoopurt, rammr). 16. Komiekiust ropHbIX nmopo (TpaHuT, pa3iudHbie (OpPMbI KalbIUTA - MEJ,
Mpamop, u3BecTHsK). 17. Komnekius roprounx uckonaeMbix (HeTb, KAMEHHBIA YToJib, CJIAHIIBI,
topd). 18. CriuproBas 3KcTpakuus xjopoduuia u3 3eneHpXx JUcTheB. 19. IlpokammBanue cyxou
3€JIeHN pacTeHHui B My(enbHOI Neun i KOJTMYECTBEHHOTO OMpe/eieH s] MUHEPAIbHBIX BEIIECTB B
Hux. 20. KagectBennas peakiwsi Ha kuciopos. 21. KadecTBeHHast peakuyst Ha YIIIEKUCIbIA ra3. 22.
KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJY.

JladopaTopHble onbIThl. 1. Onucanue CBOWCTB KUCIOPOJA, YKCYCHOM KUCIIOTBI, aIFOMU-
Hust. 2. CTpoeHue TUIaMeHH CBeYH (CIUPTOBKH, CYXOTo roprouero). 3. HabmoaeHue 6poyHOBCKOTO
JBYOKEHUS YaCTUYEK YEpHOW TYILU MO MUKpPOCKOIoM. 4. V3ydeHue rpaHuTa ¢ MOMOIIbIO YBEIH-
YUTEJIBHOTO cTeka. 5. OOHapyKeHHUe KUpa B CEMEHaX IMOJICOIHEYHUKA U TperKoro opexa. 6. OOHa-
pyxeHue 3(pUpHBIX Macen B anelbCcHHOBOM Kopke. 7. OOHapy:keHue Kpaxmana u Oenka (KIeHKOBH-
HBI) B MIIEHNYHON MyKe. 8. OOHapy)KeHHEe YITIEKHCIIOro ra3a B BbIIBIXaeMOM BO3/yX€ C MOMOIIBIO
W3BECTKOBOU BOJIBI.

Jlomamnuii 3kcniepumenTt. 1. Mzrorosienne mMozeneit MosieKyn nu3 miactTwmaa. 2. Auddy-
3Ws1 MOHOB MepMaHTanara Kaius B Boje.3. M3yuenue ckopoctu nuddysun aspozoneid. 4. Juddy-
3us caxapa B Boje. 5. ONbBITBI ¢ MYCTOW 3aKPHITON TUIACTUKOBOW OyThUIKOH. 6. KommdectBeHHOE
OIpeieNieHre COAepKaHMsI BOJIbI B CBEXeEH 3eneHu. 7. B3aumonelcTBiie ackopOMHOBOW KUCIIOTBI C HO-
oM. 8. M3yyeHue coctaBa MOJMBUTAMHHOB U3 JOMalHeld anteuk. 9- OOHapyKeHHe Kpaxmaia B
MPOJIyKTaX MUTAHUSI.

IIpakTnyeckas padora 1. 3HakoMcTBO ¢ JabopaTopHbIM obopymoBanueMm. [IpaBuma
0e301acHOCTH Tpu paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopuH ).

IIpakTyeckas padora 2. Habmonenue 3a ropsitieii ceedoi. YcrpoiictBo ciupToBkH. [IpaBu-
712 paboThI ¢ HarpeBaTeIbHBIMU IPUOOPAMHU.

Tema 2. MaTtemaTudeckue pacuersl B xumun (9 1)

OmHocumenvhvie amomHas u MonekyisapHas maccel. [1oHATHE 00 OTHOCUTENBHBIX aTOMHOU U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOM equHULbL. OmpesieieHne OTHOCUTEIbHON aTOMHON
Macchl XUMHUYECKHMX 3JIEMEHTOB N0 mepuoandeckoi Tabnune. Haxoxaenue no gopmyse Berie-
CTBa OTHOCUTEIFHON MOJIEKYJISIPHOW MAacChl Kak CyMMBbI OTHOCUTENIBHBIX aTOMHBIX MacC COCTaB-
JISTFOLIMX BEIIECTBO XUMUYECKUX HJIEMEHTOB.

Maccosas 0ons xumuyeckozo snemenma 6 ciodicHom eeugecmee. IloHsiTie 0 MaccoBoil one -
(W) XMMHYECKOro 3JIeMEHTa B CJIOKHOM BEIIECTBE U ee pacuer mo (opmyre BemiectBa. HaxoxaeHune
(dbopMyIIbl BEIECTBA IO 3HAUYEHUSM MACCOBBIX JIONIEH 00pa3yIOIIMX €ro 3JIEMEHTOB (ISl 2-4acOBOTO
W3yUYeHHS Kypca).

Yucmoie sewjecmea u cmecu. Tlonsitue o uncrtom BemecTBe U cMmecu. CmecH ra3zoo0pasHble
(BO311yX, MPUPOAHBIH ra3), KuaKue (HedTh) U TBep/pIe (TOpHBIE MOPO/Ib, KYIMHAPHBIE CMECH, CHHTE-
THUUYECKUE MOIOLLIME cpecTBa). CMECH TOMOT€HHBIE U TETEPOr€HHBIE.

Obvemnas 0ons komnonenma 2a3o6oti cmecu. ITonsitue 06 00eMHOIA J1071€ (() KOMITOHEHTA ra-
30BoM cMecu. CocTaB BO3yXa M MPUPOIHOTO Ta3a. Pacuer oObemMa KOMIOHEHTA Ta30BOM CMECH TI0
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

Maccosas dons sewgecmea 6 pacmeope. TlonsiTe 0 MaccoBoii one (W) BEIecTBa B pacTBOpE.
PacTBOpuTenb U pacTBOpEeHHOE BellecTBO. Pacuer mMacchl pacTBOPEHHOIO BEILIECTBA MO0 Macce pac-



TBOpPA M MAaCCOBOM JI0JI€ PaCTBOPEHHOI'O BEIIECTBA U JPYIHE PACUEThI C UCIIOJIb30BAHUEM ITHUX TOHS-
THH.

Maccosas oons npumecert. TlonsTe 0 YUCTOM BelecTBe U nmpumecu. Maccoast goss (W)
npuMecu B oOpasie ucxoaHoro BemiecTBa. OCHOBHOE BenlecTBO. PacueT Macchl OCHOBHOTO Be-
LIECTBA II0 MAacce BEIIECTBA, COAEPIKALIETO ONPEACICHHYI0 MAaCCOBYIO JIOJII0 IIPUMECEH, U Apy-
TU€ PacueThl C UCIOIb30BAHUEM 3TUX MOHATHIA.

Memonctpanuu. 1. Munepans! kynipuT u TeHoput. 2. Oxcun prytu(Il). 3. Komnexkuun
Pa3IMYHBIX BUAOB MpaMopa U U3JeNui (WM WUIIOCTpaluuid u3aenuii) u3 uero. 4. Cmecb pedHo-
ro ¥ caxapHoro mecka u ux pazzaenenue. 5. Komtekuus «Hedts u HedTenpomykte». 6. Koi-
JeKIusl OBITOBBIX cMeceil (KyTMHAapHBIE CMECH, CUHTETHYECKHE MOIOIIUE CPEACTBA, HMIAMITYHH,
HAIUTKU | 11p.). 7. Jlnarpamma o6bseMHOT0 cocTtaBa Bo3ayxa, 8. /lnarpaMmma o60beMHOT0 cocTaBa
npupoaHoro rasa. 9- IlpuroroBienue pacTBopa C 3aJaHHBIMM MAaccOl U MacCOBOM JoJiel pac-
TBOpeHHOro BemecTBa. 10. OOpa3ibpl BEMIECTB U MATEPHAIOB, COACPIKAIIMX OIMPEACIICHHYIO
JIOJTI0 IPUMECEH.

JomamHuii 3xkcnepumMeHT. 1. M3ydyenue coctaBa OBITOBBIX KYJIMHAPHBIX U XO35M-
CTBEHHBIX cMeceld 1o 3TukeTkam. 2. [IpuroToBieHue pacTBopa COJIM, pacdyeT MacCOBOH J0JIU
PacTBOPEHHOTO BEILIECTBA U ONBITHI C MOJY4Y€HHBIM pacTBOpoM. 3- M3yueHune coctaBa HEKO-
TOPBIX OBITOBBIX M (PapMameBTUYECKUX MNPENapaToB, COACPIKALINX OIPEIEICHHYIO OJI0
IIPUMECEH, 110 UX ITUKETKAM.

IIpakTnyeckas padora 3- [IpurorosieHue pacTBopa ¢ 3alaHHON MaccoBOM JoJiel pac-
TBOPEHHOT'O BEIECTBA.

Tema 3. SIBjenusi, npoucxoasimue ¢ semecrsamu (11 1)

Paszoenenue cmeceii. llonstue o pa3aeneHun cMeceld U OUMCTKe BemlecTB. HekoTopsie
MpocTelie crnocoObl pa3AeNieHus] CMEeceil: mpoceuBaHue, pa3eieHue CMeceil MarHuToM, OT-
CTanBaHUE, IEKaHTalUs, HEHTpUPyrupoBanue, pa3aeieHle ¢ MOMOIIbI0 JeIUTEIbHON BOPOH-
KH.

Qunbmposanue. PubTpoBaHUE B J1a00paTopuu, OBITY U Ha POU3BOACTBE. PUIBTpAT.

Aocopoyus. Tlonstue o0 ancopOuuu U afgcopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BOKHEUIIUNA alcOpOEHT, ero MCIOJIb30BaHUE B OBITY, Ha IPOU3BOJICTBE U B BOCHHOM JIEJIE.
YerpolicTBO IpOTHBOrasa.

Hucmunnayus, xpucmanriuzayus u evinapusanue. JJUCTAIIISLUSA KaK IPOLIECC BbIIEIIE-
HUS BEIeCTBAa U3 KUJAKON cMecH. JlucTunnupoBanHas Boja u obiaactu ee nmpuMeHeHus. Ilepe-
ronka Hetu. Hedrenponykel. @pakioHHas MeperoHka )uakoro sozayxa. Kpucrammmzanus
U BbIIApUBaHHE B JabopaTopuu (KpUcTaUIU3aTopsl U (apdopoBble yallku Jisl BbITapUBa-
HUSI) U IpUpOJIE.

Xumuyeckue peaxkyuu. IToHATHE 0O XUMMYECKON peaKkLMU Kak Mpollecce NMpeBpalie-
HHS OJITHUX BEUIECTB B JApyrue. Y CIOBUS TEUEHUS U MPEKpaALIeHNUs] XUMUUECKUX pEeaKIIuil.

Ilpusnaku xumuueckux peaxyuu. VI3MeHeHue 1BeTa, BbINIaJIeHUE 0CaIKa, pacTBOpe-
HHE O0CaJKa, BBIJIEJIECHUE rasa.

Jdemoncrpanuu. 1. [IpocenBanne cmecu MykH M caxapHoro mnecka. 2. Paznenenue
CMECH MOPOLIKOB cepbl U keie3a. 3. Paznenenune cMecu MOpOUIKOB cepbl U necka. 4. Pazne-
JIEHUE CMECH BOJbl M PACTUTEIBHOIO0 Macja C MOMOIUBIO JEIUTEIbHON BOPOHKH. 5. LleHTpu-
¢yrupoBanue. 6. OunbTpoBanue. 7. PecniuparopHble Macku U MapjeBble MOBA3KHU. 8. An-
cOpOLIOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yrisl. 9. Cuimkarenb U ero NpuMeHEeHue B OBITY U
nerkor mpomsbinuieHHOCTH. 10. IIpotuBoras u ero ycrporictBo. 11. Ilonyuenue auctuiuim-
POBAHHON BOJBI C MOMOIIBIO JTaOOPAaTOPHOW YCTAaHOBKU ISl MEPEroHKHU XKUJAKOCcTel. 12.



Konnexuus «Hedts n HEDTENpOoaykThI». 13. Paznenenue cmecu nepMaHraHaTta U JuxXpoma-
Ta KaJHs crocoboM Kpuctaminzanuu. 14. BzauMoeicTBue MOPOIIKOB Kelie3a U Cephl MpHU
HarpeBanuu. 15. [lonydyeHue yriieKMCIOro ra3a B3auMOACHCTBHEM MpamMopa C KUCIOTOU U
oOHapy>XeHHE ero ¢ MOMOIIbI0 M3BECTKOBOW Boabl. 16. Karamurtuueckoe pasinoxeHUe me-
pokcuaa Boaopoaa (KataiauzaTop — JIUOKcUA Mapranna). 17. depmeHTtatuBHOE paszio-
KEHUE MEepPOKCHIa BOJOpOJa C MOMOIIbI0 Katan a3bl. 18. KUCIOTHBIA OTHETYMIHUTENb, €Tr0o
YCTPOMCTBO M MpUHIUN nercTBus. 19. Peakiusa HelTpanmu3anuu okpamieHHoro ¢GeHondranen-
HOM pacTBopa mienouu kuciiotoi. 20. BzauMoeiicTBue pacTBOpOB MepMaHraHata U JUXPO-
Mara Kanus ¢ pactBopoM cyibpura HaTpus. 21. [lonyyenue ocanka rugpokcuna meau (I1)
unn rugpokcuaa xenesa(lll) peakuueir oo6mena. 22. PacTBOpeHHE MOJTYyYEHHBIX OCAIKOB
TUJPOKCUJIOB MeTaylioB B Kkuciore. 23. [lonydyeHue yriekuciaoro rasza B3aMMOJEHCTBHEM
pacTtBopa kapOOHaTa HATPHUS C KHUCIOTOM.

Jlabopatopubie onbITH. 1. M3roTtoBienne ¢puabTpa u3 GUIBTPOBAIBHON Oymaru win
OymakHoi candetku. 2. I3yuyeHue ycTpoiCcTBa 3aKUTANIKU U €€ IIaMEHH.

Jomamuuii 3kcnepumenT. 1. Pa3nenenue cmecu cyxoro Mojioka ¥ pe4HOro mecka. 2.
H3roroBnenre MapieBoil MOBSI3KHU KaK CPEeJACTBA MHAUBUAYAIbHOM 3alIUTHI B MEPUO dIHUIC-
Muu rpunmna. 3. OTcranBaHue B3BECH MOPOIIKA AJIi YUCTKU MOCYABI B BOJE U €€ JIEKAHTAIIUS.
4. AncopOuus akTUBUPOBAHHBIM YTJIEM KpacsUIUX BEIIECTB NENCU-KOIbL. 5. AncopOuus Ky-
Kypy3HbIMH MajJOYKaMU [apoB Maxydux BemecTB. 6. M3ydyeHue cocraBa U NpUMEHEHUS
CHUHTETUYECKMX MOIOIUX CPEACTB, COAECPKAIIUX SH3UMBI. 7. Pa3noxeHne cMecu NUThEBOI co-
IIbl ¥ cCaXapHO# myApsl pu HarpeBaHuu. §. PacTBopenue B Boae Tabnerku acnmpuna YIICA.
9. IlpurotoBieHne M3BECTKOBOM BOABI M OMBITHI ¢ HEel. 10. B3auMoneiicTBue pactBopa mnep-
MaHraHarta KaJiusi ¢ aCKOpOMHOBOM KHCIOTOM.

IMpakTuyeckasi padora 4 (JIOMAIIHUN SKCIEPUMEHT). BhIpaliiBaHUEe KPUCTAIIIOB CO-
.

IIpakTnyeckas padora 5. Ouucrka MOBapeHHOMN COMU.

[MpakTuueckas padora 6 (qomanrHuii SKcriepuMenT). Koppo3us meTasios.

Tema 4. Paccka3zbl mo xumum (34)

Yuenuueckas xounghepenyus «Bvloarowuecsa pycckue yuenvie-xumuxuy. JXu3Hb u nesd-
tenbHOCTh M. B. Jlomonocoga, [I. . Menaeneea, A. M. bytnepoga.

Konxypc coobwenuii yuawuxcsa «Moe niobumoe eewgecmeoy. OTKpbITHE, TOTYyUSHHE U
3HaYeHUE BHIOPAHHBIX yYAIIUMUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. VccrnenoBanust B 00JaCTH XUMHUUYECKHX DPEAKIUMN:
(doTOCHHTE3, TOpEHHE U MEUIEHHOE OKUCIIEHUE, KOPPO3Us METANJIOB M CHOCOOBI 3aLIUTHl OT
Hee, IpyTrue peakliuu, BhIOpaHHbIE y4alluMUCS.

IIpakTH4eckune padoThl

Ne Ha3BaHue npakTu4yeckux pador
p.p.
1 3HaKOMCTBO € 1ab0opaTopHbIM 00opynoBanueM. [IpaBuna Ge3omacHocTH npu padote B

XHUMUYECKOM KaOuHeTe (J1abopaTopui).

2 Habmonenue 3a ropsitieii cBedoit. Y ctpoiicTBo cripToBKU. [IpaBiiia paGoThl ¢ HarpeBaTesb-
HBIMH IPHOOPAMHL.

[Ipurorosnenue pacTBopa ¢ 3aJaHHOM MacCOBOM JJOJIEN paCTBOPEHHOTO BEIIECTBA.

JomMantHuil SKcriepuMeHT. BrlpamuBanue KpUCTAIIOB COJIN.

OuyncTtKa MOBapeHHOMN COJIH.

oo W

I[OMaI_HHI/Iﬁ OKCIICPUMCHT. KOppOSI/Iﬂ MCTaAJJIOB.




TEMATHYECKOE INTAHUPOBAHHUE: 7 KIIACC

1.  XuMwus B IIGHTPE €CTECTBO3HAHUSA 11
2. | Maremarudeckue pacdyeThl B XUMUHU 9
3. | SIBneHus, MPOUCXOJAIINE C BEIICCTBAMU 11
4.  Pacckasbl 10 XUMUU 2
5. | UToroBoe noBTOpEeHU 1

Bcero 34




