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Ilnanupyemble pe3y/IbTaThl 0CBOCHHS Kypca
«BeneHue B XUMHIO
IIpexmerHbIe

Yuenuk nayuumca nonumams

XUMUYECKYI0 CUMBONUKY: 3HAKU XUMHUYECKUX 3JIEMEHTOB, ()OPMYIIBI XUMHUUECKUX BEIECTB;

* sadICHelue XuMuyecKkue NOHAMUA: XUMUYECKUN SIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE
aTOMHas U MOJIEKYJISIpHAsI MacChI;

* OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHHsI MAaCChl BELLIECTB, IOCTOSHCTBA COCTaBa;

MOJYYHMT BO3MOKHOCTh HAYYHTHCS

* Ha3vleamp: XMUMUUYECKHE JIEMEHTBI, COeAMHEHUS;

* 00vAcHaAmb: (PU3MUECKUI CMBICT aTOMHOTO (ITOPSAIKOBOTO) HOMEpa XUMHUYECKOTO JJIEMEHTa,
HOMEPOB TPYNIBl M TEpUoJa, K KOTOPHIM JJIEMEHT NPUHAJICKUT B mepuommueckoi cucreme JI. .
MeneneeBa; 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB DJIEMEHTOB B MIPEJENIaX MaJIbIX MEPHOJIOB U TIIaBHBIX
MO PYIII;

* onpedenamp: COCTaB BELECTB IO UX HopMysaMm;

* cocmaesnams: HOPMyYIIBl HEOPTAHUYECKUX COCTUHEHU;

* 0Opawambca C XUMUYIECKOM TIOCYI0M U 1a00paTOPHBIM 000PYI0BAHHEM;

* @bIYUCAMB: MACCOBYIO JIONIO XMMHUYECKOTO 3JeMEHTa Mo (hopMylie COeIMHEHHsS; MACCOBYIO
JIOJTEO BEII[ECTBA B PaCTBOPE; 0OBEMHYIO JOJIO ra3000pa3HOro BEIIECTBA B CMECH

HCNOJIb30BATh NPUOOPETEeHHbIEe 3HAHUA U YMEHHS B MPAKTHYECKOH 1esITeJIbHOCTH H
MOBCEAHEBHOM KM3HM IS

* 0e30MacHOro O0paleHus C BEIIECTBAMU U MaTepUallaMu;

* HKOJIOTHYECKH IPAMOTHOTO MTOBEICHUS B OKPY KaIOIIEH cpejie;

* OLICHKU BIIMSTHUS XUMHUYECKOTO 3arpsi3HEHUS OKPY>KaIOIIe Cpe/bl Ha OPTaHNu3M YeJI0BEKa;

* KPUTHUYECKOH OIIEHKH MH(POPMAITUH O BEIIECTBAX, UCTIONB3YEMBIX B OBITY;

MIPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHIICHTPAITUT
MeTranpeamerHbie:

1. OBJIQJICHUE HAaBBIKAMH CaMOCTOSITEJIPHOTO TPUOOpETEeHHs] HOBBIX 3HAHHH,
OpTaHU3aIK YIeOHOH e TeIFHOCTH, TOUCKA CPECTB €€ OCYIIECTBICHUS;

2. yYMEHUE IUIAHUPOBATh IMYTH IOCTHIKEHHs IeJieli Ha OCHOBE CaMOCTOSITENBHOTO
aHaJM3a YCJIOBUHM M CPEICTB UX JIOCTUIKEHUS, BBIACIATH aJbTEPHATUBHBIE CIIOCOOBI JOCTHIKEHUS
LeJIM U BBIOMpaTh Hanboee 3pGEeKTUBHBIN CI1OCO0, OCYIIECTBIAThH MO3HABATEIbHYIO pE(IIEKCUIO
B OTHOIICHHUHU JACUCTBHH MO pelICHUIO YUeOHBIX U MO3HABATEIbHBIX 3ajay.

3. yMEHHUE MOHUMAaTh MpoOJjeMy, CTaBUTh BOIPOCHI, BBIABUIaTh THIOTE3Y, IaBaTh
OTIpeNleNIeHue  TOHSATHSAM, KJIacCH(UIMPOBAaTh, CTPYKTYPHPOBAaTh Marepwaj, IPOBOJUTH
OKCIEPUMEHTHI, apTryMEHTHpPOBATh COOCTBEHHYIO TMO3WIHMIO, (OpMyIUpoOBaTh BBIBOJIBI U
3aKITIOYCHUS;

4. YMEHUE COOTHOCUTh CBOM JICHCTBHA C IUIAHUPYEMBIMH  pE3yJIbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOEH IEATETLHOCTH B MPOLIECCE JOCTHKEHUS pe3ysIbTara, ONpeaesaTh



CIOCcOOBl JIEHCTBUI B paMKax MpPEUIOKEHHBIX YCIOBUH W TpeOOBaHMIA, KOPPEKTHPOBATh CBOU
JICACTBUS B COOTBETCTBUM C U3MEHSIOLIENCSA CUTYaALlUEH;

5. dbopMUpOBaHHE ¥ pPa3BUTHE KOMIIETCHTHOCTH B OO0JACTH HCIOJIb30BAHHS
WHCTPYMEHTOB M TEXHUYECKHUX CPEICTB HH(OPMAIMOHHBIX TEXHOJOTUH (KOMIIBIOTEPOB U
MPOTpaMMHOTO 00€CIeueHUs) KaK WHCTPYMEHTAIBHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX H
MMO3HABATEIPHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUIA;

6. YMEHHE CO3/1aBaTh, PUMEHSITh U MPeoOpPa30BBIBATh 3HAKU M CHMBOJIBI, MOJICITH H
CXEMBI JUIs pellieHUs YYEOHBIX U TT03HABATEIbHBIX 33/1a4;

7. yYMEHHE HM3BJIeKaTh WH(OPMAIUIO M3 Pa3IUYHBIX UCTOYHUKOB (BKJIIOYAs CPEACTBA
MaccoBOM MH(pOpPMAIIMK, KOMIIAKT-IUCKH y4eOHOTO Ha3HaYeHUs, pecypchl IHTepHeTa), cBOOOIHO
MOJIH30BaThCS CIPABOYHOM JTUTEPATYPOM, B TOM YHCIIE U HA DJIEKTPOHHBIX HOCUTEIIAX, COOJII0IATh
HOPMBI HH()OPMAITMOHHOM U30MPATEITLHOCTH, ITHKH;

8. YMEHUE Ha MPAKTUKE I0JIb30BAaTbCSI OCHOBHBIMHM JIOTMUYECKUMHU IIpUEMaMH,
METOJaMHU HaOJIOACHUS, MOJCIUPOBAHUS, OOBSICHEHUS, PEIICHHUS TTPOOJIeM, IPOrHO3UPOBAHUS U
Aap.;

9. YMEHUE OpPraHHu30BBIBaTh CBOI >KM3Hb B COOTBETCTBUU C MPEICTABICHUSIMH O
3I0pOBOM 00pa3e >KU3HH, MpaBaxX U O0S3aHHOCTAX TPaKJaHUHA, LIEHHOCTSX OBITUS, KYJIbTYpPhI U
COIIMAJIBHOTO B3aUMOJICHCTBUS;

10. YMEHHE BBIIOJHATH II03HABATEIbHBIE M IPAKTUYECKHE 3aJaHHsI, B TOM YHCIE
IIPOEKTHBIE;
11. YMEHHE CaMOCTOATEIBHO M apryMEHTUPOBAaHHO OLCHUBATH CBOM JIEUCTBUSA H

NENUCTBUSI OJHOKJIACCHUKOB, COJIEPXKATEIHbHO OOOCHOBBIBASI MPABHIBHOCTh WM OIMIMOOYHOCTH
pe3ynbrata U crmocoba AeWCTBUA, aJeKBATHO OLIEHHWBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy
(aKkTUYECKOT0 WM MPEANOojaraeMoro pacxoja PecypcoB Ha pelIeHHE 3a/ladd, a TaKKe CBOU
BO3MOKHOCTH B JJOCTH)KEHHH 1LI€JIM ONPEEICHHOMN CI0KHOCTH;

12. yMeHHe paboTaTh B rpymnmne — 3Q¢GEeKTUBHO COTPYIHUYATh WU B3aUMOJICHCTBOBATH
Ha OCHOBE KOOPJHMHAIIMHU PA3IUYHBIX MO3UIUNA MPU BBIPAOOTKE OOIIEro pelieHus B COBMECTHOM
NEeSATEIPHOCTH; CIylaTh TNapTHepa, GOpMyIUpoBaTh M apryMEHTHPOBATh CBOE€ MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3UITUIO U KOOPAUHUPOBATH €€ C MO3UIUU MAPTHEPOB, B TOM UHCIIE
B CUTYyallMW CTOJIKHOBEHHUSI WHTEPECOB; MPOJAYKTUBHO pa3peliarb KOHQIMKTHI Ha OCHOBE yueTa
WHTEPECOB W TMO3UIMH BCEX €ro y4YaCcTHHUKOB, MOHMCKA M OILIEHKH allbTEPHATUBHBIX CIOCOO0B
paszperieHus: KOH(QIUKTOB.

JIMYHOCTHBIE:

1. BOCIIUTAaHHE POCCHUHCKON TpakJaHCKOW HISHTHYHOCTH: MAaTPUOTHU3MA, JIIOOBH U
yBakeHHI0 K OTedecTBy, UyBCTBA TOPOCTHU 3a CBOIO POINHY, 32 pOCCHIICKYIO XUMUYECKYIO HAYKY;

2. (hopMHPOBaHHE IEIIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHON MPAKTHUKU, a TaKKE COLHUAIBLHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY U JYXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MHPA;

3. ¢bopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHWsS K YUYEHHIO, TOTOBHOCTH |
CIIOCOOHOCTH K CaMOpa3BUTHIO M CamMo0Opa30BaHUI0 Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO H
MMO3HAHMIO, BBIOOPY MPOGUILHOTO O0pa30BaHHUS Ha OCHOBE HWH(MOpPMAIMKM O CYIIECTBYIOIIUX
npodeccusx U JUYHBIX TNPOPECCHOHANBHBIX MPEANOYTEHUI, OCO3HAHHOMY ITOCTPOCHHUIO
WHIUBUAYATbHOH 00pa30BaTeIbHOW TPAGKTOPUM C YYETOM YCTOMYMBBIX I103HABATEIbHBIX
UHTEPECOB;



4. ¢dopmMHupoBaHHE KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  00pa3oBaTeNbHOH,
OOIIECTBEHHO MOJIE3HOH, yueOHO-NCCIIeI0BATENBCKOM, TBOPUECKOM U IPYTUX BUAAX NESATEIHHOCTH,

5. (dbopmMHupoBaHKE MOHMMAHUS LIEHHOCTH 3JI0POBOTO M 0€30MacHOro odpasa >KU3HWU;
YCBOCHHE MPaBUJ WHAMBHIYAJIHHOTO M KOJJICKTHBHOTO 0€30MacHOTO MOBEICHHS B UPE3BbIUAIHBIX
CUTYyallUsX, YITPOKAIOIINX XKU3HHU U 3JOPOBBIO JIIOJIEH;

6. (dbopMHpOBaHKE TO3HABATEILHOW W WH(POPMALMOHHON KYJIBTYpbl, B TOM YHCIE
pa3BUTHE HABBIKOB CaMOCTOSITEIHHON PabOTHI ¢ y4eOHBIMH MOCOOMSMHU, KHUTAMH, JOCTYIHBIMH
WHCTPYMEHTaMH U TEXHUYECKHMHU CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

7. (bopMHpOBaHKHE OCHOB YKOJIOTHYECKOT0 CO3HAHUS Ha OCHOBE NMPU3HAHUSA LIEHHOCTH
AKHU3HU BO BCeX €€ IMPOSBICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOI0, OEpEXHOr0 OTHOLIEHHS K
OKpY’Karollel cpeae;

8. pa3BUTHE TOTOBHOCTM K pEIIEHUI0 TBOPYECKMX 3a/1ay, YMEHHUS HaxOIUThb
aJieKBaTHbIE CIOCOObI TMOBEJEHUS M B3aUMOJCIHCTBUS C NapTHEpaMH BO BpeMsl ydeOHOU u
BHEY4YE€OHOW JESTENbHOCTH, CHOCOOHOCTH OLEHUBATh MPOOJEMHBIE CHUTyallud M OIEPAaTUBHO
IIPUHUMATh OTBETCTBEHHBIE PELIECHUS B PA3IMUHBIX MPOJYKTUBHBIX BUAAX NEATEIBHOCTH (yueOHas
MTOMCKOBO-UCCIIEI0BATENbCKAs!, KITyOHasl, MPOEKTHAs, KPY>KKOBAast U T. II. )

Conep:xanue

(1 u B Henemto; Bcero 34 u.)

Tema 1. Xumus B uentpe ecrectso3nanus (11 1)

Xumus kak yacmo ecmecmeosuanus. Ilpeomem xumuu. EctecTBO3HaHNE — KOMIUIEKC Hayk o0 ripuposie. Hayku
o mipupoyie: (huznka, Xumusi, Ouosorus u reorpadusi. [lomoKuTenbHOE U OTPUIIATEIFHOE BO3JICHCTBHIE YETIOBEKa
Ha IpUpPOY.

[Tpenmer xumun. Tena u BemecTBa. CBOMCTBA BELIECTB Kak UX MHAWBHyallbHbIE TpU3HaKku. CBOWCTBA
BELIECTB KaK OCHOBA UX IPUMEHEHMUS.

Memoowi uzyuenus ecmecmeosnanus. HabGnoeHne Kak OCHOBHOW METO/1 TO3HAHUS OKPY>KaIOLIETO
Mupa. YcioBus MNpoBeAeHHUs HaOMoAeHus. [unoresa Kak MPeANoNokKeHHe, OOBACHAIEE WIH
IIpeCKa3bIBaollee MPOTEeKaHWe HAOMI0aeMOro SBJIEHUS. OJKcrepuMeHT. Jlabopartopus. DKCHEpUMEHT
nabopaTtopHblil 1 qomamHui. CriocoObl (PUKCUPOBAHUS PE3yIbTaTOB 3KcHepuMeHTa. CTpoeHue miaMeHu
CBEYH, CyXOI0 TOPIOYET0, CIUPTOBKH.

Mooenuposanue. Moaenu kak abCTpaKkTHbIE KOTIMU U3y4aeMbIX 00BbEKTOB U MpolieccoB. Mojenu B
¢dusuke. DnexkTpodopHas MalIMHA KaK abcTpakTHas MOJEIb MOJIHUU. Mozenu B Ouosoruu. buonornueckue
MYJISDKU. MOzIen B XUMUH: MaTepUalibHbIe (MOZIEN aTOMOB, MOJIEKYJ1, KPUCTAILIOB, allllapaToB U YCTaHOBOK) U
3HAKOBBIE (XUMUUYECKHE CUMBOJIbL, XUMUYECKUE (POPMYJIBI U YPABHEHHUS).

Xumuueckas cumeonuxa. XuMHUUECKHEe CUMBOJIBL. VX HamMcaHue, MPOU3HOLIEHHE U HHPOpMaLus,
KOTOPYIO OHH HecyT. Xumuueckue (popmysbl. X HanMcaHue, mpou3HOLIeHHE U HHPOPMAIKs, KOTOPYIO OHU
HecyT. IH1eKehl 1 KO PUIIUEHTHI.

Xumus u pusuxa. YHABEPCATBHBIN XapaKTep MOJI0KEHUH MOJIEKY ISIPHO-KUHETHUECKOM Teopun. [ loHsTrs
«aToM», «MOJIEKYJIa», «MOoH». Kpucramumdeckoe cocTossHUE BellecTBa. Kpucraummyeckue peneTky TBEPIbIX
BemiectB. J{uddysus. BpoyHOBCKOE MBUXKEHHE.

ArperaTHoe COCTOsIHHE BeIIecTBa. ['a3000pa3HbIe, )KUIKUE U TBEpbIe BelecTBa. Kpucrammueckue u
amopdHbIe TBep/ble BeniecTBa. Pu3ndyeckue U XUMHUUECKUE SIBICHHUS.

Xumus u eeocpagus. I'eonormueckoe CTpPOCHUE IIAHETHI 3eMis: SApPO, MaHTHUA, JUTOChepa.



DJEMEHTHBI COCTaB TE€O0JIOIMYECKHX COCTaBHBIX 4YacTel IUIaHEeTbl. MuHepallbl U TOpHBIE ITOPOJBI.
Marmaruueckue 1 0caiouHble (OpraHn4eCKUe 1 HEOPraHMUECKHUE, B TOM YUCIIE U TOPIOYKE) TOPOIbI.

Xumust u Ouonocus. XMMUYECKUH COCTaB KUBOW KJIETKU: HEOPraHUYeCKue (BOJa U MUHEpAIbHbIC
COJIM) M OpraHuyeckue (OenKu, )KUPBI, yIIeBO b, BATAMUHBI) BelecTBa. [IpocThie U ClIoXkKHbIE BellleCTBa, UX
POJIb B XKU3HEEATEILHOCTH OpraHu3MoB. bronoruueckas poib Bozbl B xkHBOHU KieTtke. dorocunres. Poib
xjopoduiia B mpouecce (HOTOCHHTE3a. buojornueckoe 3Haue€HUE JKUPOB, OENKOB, 3(UPHBIX Macel,
YIJI€BOJOB ¥ BUTAMMHOB 151 )KU3HEIEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. [loHSATHE O KadeCTBEHHBIX pEAKLUUAX KaK O pPEaKLHUsX,
BOCIIPMHUMAEMBbIX OPTraHOJENTHYECKU: C MMOMOILBIO 3PEHUs, CIyXa, OOOHAHMS. AHATUTUYECKUN YPPEKT.
OrnpezensemMoe BEIECTBO U PEaKTUB Ha HEro. Bo3MOKHOCTh M3MEHEHHUS UX POJIM HA IPOTUBOIOJIOKHYIO.

Hemonctpauuu. 1. Kosekuus pa3HbIX Tell M3 OJHOIO BELIECTBA MM Marepuaina (Hampumep,
nabopaTopHas nocya u3 crekia). 2. Koiekuus pa3inyHbIxX Tel win ¢pororpaduil Tea U3 amoMUHUS U1
WUTKOCTPALMY UJIEU «CBOMCTBA — MPUMEHEHHE». 3- YueOHoe 000py10BaHUE, UCIIONIb3YyEMOE IIPH U3YUEHUU
¢usuku, Ouonorun, reorpadun U XxuMuu. 4. DnekrpodopHas MamMHA B AeicTBUU. 5. ['eorpaduueckue
Mozenu (rnodyc, kapra). 6. buonornueckue Monenu (MyJsDKA OpraHOB M CUCTEM OPraHOB PAacTEHUH,
KUBOTHBIX U 4YelloBeKka).7. PuU3nyecKkue U XHUMHUYECKHE MOJIENM aTOMOB, MOJIEKYJ BELIECTB M HX
KPUCTAILIMUECKUX peuieTok. 8. OObeMHbIE U IAapOCTEPKHEBBIE MOJEIN MOJIEKYJ BOIbI, YIJIEKUCIOTO U
CEpHUCTOro ra3oB, MeTaHa. 9- PacnpocTpaHneHue 3amaxa oJJeKoI0Ha, JyX0B WU J1€30/10paHTa Kak mpoLecc
muddyzun. 10. OOpasubl TBEpAbIX BEILECTB KPUCTAIUIMYECKOro cTpoeHus. 11. Mojenu KpucTaninuecKkux
pewerok. 12. Tpu arperatHbix coctosHus Boabl. 13. IlepenuBanue yriekuciaoro rasa B CTaka,
YpaBHOBEIICHHBIN Ha Becax. 14. Komekus KpucTaummueckux 1 aMOp(HBIX BEIIECTB M M3/ U3 HUX. 15.
Konnekuus MuHepanos (J1a3ypuT, KOPYH/, XaJIbKOIUPUT, pirroopuT, ranut). 16. Konnekius ropHsIx mopos
(rpaHuT, pa3nu4HbIe POPMBI KAJIBILUTA - MEJI, MPaMop, U3BECTHSK). 17. Komiekus roprounx HCKOMaeMbIX
(HedTb, KAMEHHBIH yrounb, cianubl, Topd). 18. CriupToBas s3KCTpakUus XJI0pO(UILIA U3 3€TCHBIX JIUCTHEB.
19. IlpokanuBaHue CyXOH 3elleHH pacTeHUd B My(]erabHOH MHeud A KOJUYECTBEHHOI'O OIpeesIeHUs
MUHEpAIBHBIX BemecTB B HUX. 20. KauecTBeHHas peakius Ha kuciaopol. 21. KadecTBeHHas peakius Ha
YIIIEKUCIIBIN ra3. 22. KayecTBeHHas peakiys Ha U3BECTKOBYIO BOAY.

JlabopaTopHble onbIThl. 1. Onucanue CBOICTB KUCIOPOJA, YKCYCHOM KHCIIOTHI, alIOMUHUS. 2.
CrtpoeHue 1iaMeHu cBeud (CIUPTOBKHU, CyXOro roprouero). 3. HaGmrogenne OpOyHOBCKOTO ABUKEHUS
YacTUYEK YEPHOH TYIIN MOl MUKPOCKOIIOM. 4. M3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIBHOTO CTEKIA. 5.
OO6Hapy’keHue Kupa B CEMEHax IMOJCOJHEUYHNKa U rpeukoro opexa. 6. ObHapyxeHue 3(pUpHBIX Macen B
aneabCUHOBOW Kopke. 7. OOHapykeHue Kpaxmana M Oenka (KJICHKOBHHBI) B MIICHUYHOW MyKe. 8.
OOGHapy»eHHe YTIIEKHUCIIOTO Ta3a B BBIIBIXaéMOM BO3/IyX€ C TOMOIIIBIO U3BECTKOBOM BOJIBI.

Jomaunuii s3xcnepumenT. 1. Mzrotosienre Mozeneit Mosekys U3 riactwinHa. 2. Juddysus noHo
nepMaHraHara kanus B Boje.3. M3ydenune ckopoctu nuddysuu asposoneit. 4. Juddysus caxapa B Boze. 5.
OMNBITHI C MyCTOM 3aKPHITON TIACTUKOBOW OYTHUTKOM. 6. KonmmuecTBeHHOE OrpeiesieHne CoIepyKaH s BOJIbI B
cBexell 3eneHu. 7. BzanmozencTBrue ackopOMHOBOM KUCIIOTHI ¢ iofoM. 8. M3yueHne cocTaBa MOJIMBUTAMUHOB
13 AoMalliHel antedku. 9- OOHapykeHHe KpaxMaiia B MPOAyKTaxX MUTAHUSL.

IIpakTuyeckasi padora 1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopyaoBanuem. [lpaBumna
0e30MacHOCTH IpU padoTe B XUMUYECKOM KabuHeTe (71abopaTopun).
IIpakTuyeckasi padora 2. HaGmoenue 3a ropsitieii cBeuoi. Y cTpoicTBO criupToBKH. [IpaBuina paboTsI
C HarpeBaTeJIbHBIMU IPHOOpaMH.
Tema 2.
MaremaTtuyeckne pacuersl B xumuu (9 4)
OmuocumenvHvle amomHas u moaekyisapras maccol. [loHaTne 00 OTHOCUTENBHBIX aTOMHOM M



MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOIHOM enuHuULbl. OnpeiesneHne OTHOCUTEIbHOW aTOMHON MacChl
XMMHAYECKHX JJIEMEHTOB TI0 mepuoauueckoi Tabmuue. Haxoxnaenwe mo ¢opmyne BemiecTBa
OTHOCHUTEJILHOM MOJIEKYJISIPHOM Macchl KaK CyMMbl OTHOCHTEJIBHBIX ATOMHBIX MacC COCTaBJISIOIIMX
BEILIECTBO XUMUYECKUX IJIEMEHTOB.

Maccosas 0ons xumuueckoz2o nemenma 8 cioxicHom eeujecmee. 11oHsTHE O MaccoOBOU j0Ie -(W)
XMMHYECKOTO 3JIEMEHTa B CJIOKHOM BEIIECTBE U ee pacyeT 1o (opmyre Beuiecta. Haxoxaenue Gpopmybl
BEILIECTBA 110 3HAYCHHUSIM MAaCCOBBIX JI0JIEi 00pa3yIOIIUX ero 3JIEMEHTOB (/151 2-4aCOBOT0 M3YUEHUS Kypca).

Yucmuie sewyecmsa u cmecu. Ilonsarue o ynctom Bemectse U cmecu. Cmecu ra3o00pa3Hble (BO3AYX,
MIPUPOIHBIN Ta3), )KUaKue (HedTh) U TBepble (TOPHBIE IOPO/IbL, KYJIUHAPHBIE CMECH, CHHTETUUECKHUE MOIOIIIUE
cpenctsa). CMecu TOMOTeHHBIE U T€TEPOreHHBbIE.

ObvemHas dona komnonenma 2a3osoul cmecu. Ilonsatre 06 00beMHOI 1071€ () KOMIIOHEHTA ra30BOH
cmecu. CocTaB BO3yXa U MPUPOAHOro raza. Pacuer o0bemMa KOMIIOHEHTA Ira30BOM CMECH IO ero 00beMHON
JI0JIe, 1 HA00OPOT.

Maccosas dons sewecmea 6 pacmeope. IIoHITHE 0 MacCOBOM J0J€ (W) BEIIECTBAa B pacTBOPE.
PactBopuTens u pacTBopeHHOE BelecTBO. Pacuer Macchl pacTBOPEHHOr0 BELIECTBA [0 Macce pacTBOpa U
MacCOBOM /10J1€ paCTBOPEHHOTO BEIIECTBA U APYTUE PACUETHI C UCIIOJIb30BAHUEM ITHX MTOHATUH.

Maccosas oons npumeceu. IlonaTre o uncToM BellecTBe U npuMecu. MaccoBas 10518l (W) IpUMecH
B oOpasie ucxogHoro BeniectBa. OCHOBHOE BellecTBO. Pacyer Macchl OCHOBHOIO BEIECTBA 10 Macce
BEIIECTBA, COJEPIKAIIEr0 ONPEICIEHHYI0 MacCOBYIO JIOJI0 IpUMeced, W Jpyrue pacuerbl C
HCIIOJIb30BAHUEM 3TUX MOHATHM.

Nemoncrpanuu. 1. Munepanst kynput u teHoput. 2. Oxcua prytu(Il). 3. Komnekuuu
pa3IMYHBIX BHJOB Mpamopa M M3Ienui (WM WIIIoCTpanuii u3nenuit) u3 Hero. 4. CMech pevyHOro H
caxapHoOro mnecka u ux pasnenenue. 5. Komnekuus «Hedts u HepTenpoaykTe». 6. Komiekuus ObITOBBIX
cMmeceil (KyJlIMHapHbIE CMECH, CHHTETHYECKHE MOIOIIME CpPEJICTBA, LIAMIYHHW, HANMUTKU M Ap.). 7.
Huarpamma o0BEMHOTO cocTaBa Bo3nyxa, 8. Jlmarpamma 0O0BEMHOr0 coCTaBa MPUPOJHOTO rasza. 9-
[IpuroToBnenue pactBopa C 3aJaHHBIMH Maccoll M MaccoBOHl aoieil pacTBopeHHoro Bemiectsa. 10.
OO0pa3iupl BeulecTB U MaTepUalioB, COEPHKALIUX OMPEACICHHYIO JI0JII0 PUMECEH.

Jomamnuii 3xkcnepumeHT. 1. M3ydyeHue cocraBa OBITOBBIX KYJIMHApHBIX U XO3HCTBEHHBIX
cmeceil mo aTukeTkaM. 2. IIpuroroBneHue pacTBopa CONM, pacdeT MacCOBOM JOJM PacTBOPEHHOTO
BEIIECTBA M OMNBITHl C MOJYYEeHHBIM pacTBOpoM. 3- M3ydeHue cocTaBa HEKOTOPHIX OBITOBBIX U
(bapMaleBTUYECKHX MPEenapaToB, COACPKALIMX ONPEAEICHHYIO JOII0 MPUMECEH, M0 UX ATUKETKAM.

IIpakTnyeckas paGora 3. IlpuroroBneHue pacTBopa ¢ 3aJaHHOM MAaccOBOM  JloJied
PacTBOPEHHOTO BEIIECTBA.

Tema 3.

SABaenns, npoucxoasimue ¢ Bemecrsamu (11 v)

Paszoenenue cmecei. llonaTHe 0 pa3geneHUH cMecel M OUYMCTKe BemliecTB. HekoTopble
MPOCTEHIINE CIIOCOOBI pa3/IeJICHUsI CMECEi: MPOCeUBaHUE, pa3ieJieHne CMECE MarHUTOM, OTCTauBaHUE,
JIeKaHTalus, HeHTpU(yrupoBanue, pa3aeaeHue ¢ HOMOIIBIO JICIUTEIbHOW BOPOHKH.

Dunvmposanue. PunbTpoBaHUE B 1abopaTopuu, ObITY U Ha NMPOU3BOACTBE. DUIBTPAT.

Aocopoyus. Tlonstue 06 aacopOiuu u aacopOoeHTax. AKTUBHUPOBAHHBIN yTOJIb KaK BayKHEHIIIHIA
aJcopOeHT, €ro HCMHOoJb30BaHUME B OBITY, Ha MPOU3BOJACTBE M B BOEHHOM Jiele. YCTPOHUCTBO
IIPOTUBOTra3a.

Hucmunnayus, xpucmaniuzayus u evinapuéanue. JACTMIALUSA KaK IPOLECC BbIACICHUS
BelecTBa M3 XUAKOM cMmecu. [luctuimpoBanHas Boda M oOiactu ee npuMmeHeHHs. Ileperonka HedTH.
Hedrenponykrel. @pakiiioHHas neperoHka ,HuIKoro Bo3ayxa. Kpucramumsanus v BellIapuBaHue B



nabopatopuu (Kpuctam3aTtopbl U (GappopoBble YaIIKK AJIs BHITAPUBAHMS) U TPHPOJIE.

Xumuueckue peaxyuu. IloHSATHE O XMMUYECKOW peakUUU Kak IpOLECCe MPEBpallleHUs OJHUX
BELIECTB B Jpyrue. Y CIOBHUS TEUEHUS U NMPEKPAIEHUs XUMUUYECKUX PEaKIUil.

Ipusnaxku xumuueckux peaxyuiu. VI3MEeHeHHME LIBETa, BBINAJACHHUE OCAJKa,  PAacCTBOPEHUE
0CaJIKa, BbIICIICHUE Ta3a.

Hemoncrpaumuu. 1. IIpocenBanne cMecu MyKu U caxapHoro necka. 2. Pasnenenue cmecu
MIOPOUIKOB Cepbl M kene3a. 3. Paznenenue cmecu mopomkoB cepbl U mecka. 4. Pa3nenenue cmecu
BOJBl M PACTUTENBHOTO Macja C IOMOIIBI0 JeNuTeIbHOW BOpoHKU. 5. lleHTtpudyruposanue. 6.
OunbpTpoBanue. 7. PecnupartopHble Macku W MapiieBble TOBSI3KH. 8. AICOpOIMOHHBIC CBOHCTBA
aKTUBUPOBAHHOTO yriisl. 9. Cuiukareiab W €ro NMpUMEHEHUE B OBITY M JIETKOW mpombinuieHHocTH. 10.
[IpotuBoras3 u ero ycrpoiictBo. 11. [IlomyuyeHue [OUCTUINIMPOBAHHOM BOABI C  IOMOIIBIO
7ab0OpaTOpPHOM YCTAaHOBKHM [IJISi TEPETOHKU JKUJIKOCTEeH. 12. Komnexums «Hedts u
HepTenpoaykTe». 13. Pa3genenme cMecH TiepMaHraHata ©  JMXpoOMara Kajdus ~— CIIOCOOOM
Kpuctaunzauuu. 14. B3zaumopeiicTBue MOpOILIKOB *ene3a W cepbl npu HarpeBaHuu. 15. [lomyuenue
VIJEKUCIOr0 Ta3a B3aUMOJCWCTBUEM MpaMopa C KHUCIOTOM U OOHapy>KEHHE €ero ¢ IOMOIIbIO
U3BECTKOBOM BOJbL. 16. KaranuTtuueckoe paszioxeHHE MEepoKcHIa Bojgopoaa (KaTaiau3zaTtop —
auoKcuja mapranmna). 17. @epMeHTaTUBHOE pa3joXKEHHE MEPOKCHIa BOJIOPOAa C IOMOIIBI0 KaTal
a3pl. 18. KHCIOTHBIM OrHeTymuTenp, €ro yCTPOMCTBO MW HOpuHUUN jAeiictBud. 19. Peaknus
HEUTpaau3auy OKpameHHOro (GeHOIPTAIENHOM pacTBopa mienoun kuciotod. 20. BammopeictBue
pacTBOpOB TEpMaHraHata M IUXpoMaTra Kajus ¢ pacTBopoMm cyinbputa Hatpus. 21. Ilomyuenwue
ocanka ruapokcuga meaw (I1) mmm rmppokcuma kenmesa(lll) peaknmern oOmena. 22. PactBopenwme
MOJIyYEHHBIX OCAJKOB THAPOKCHAOB MeTauioB B kuciote. 23. [lomydeHue yriekucioro rasa
B3aMMO/IEIICTBHEM pacTBOpa KapOOHaTa HATPUsI C KUCIOTOM.

JlaGopatopHble ombIThl. 1. M3roTtoBiaenue ¢uiabTpa u3 (QUIBTpOBAaIBHOM OyMaru WM
OymakHOM canderku. 2. M3yyeHue ycTpoilcTBa 3aKUTalKH U ee MIaMeHH.

Jomamnuii 3kcnepuMeHT. 1. PasneneHune cMecM Cyxoro MoOJOKa M PEYHOro Iecka. 2.
W3roroBieHre MapiieBOM TMOBSI3KM KaK CpeACTBAa WHIAUBUAYaJIbHOW 3alUTBl B TEPUOJ DSIHJEMUU
rpunna. 3. OTcranBaHue B3BECH MOPOIIKA JIJIST YUCTKU MOCY/IbI B BOJIE U €€ JAeKaHTauus. 4. AncopOums
AaKTUBUPOBAHHBIM YIJIEM KpacsIIMX BEIIECTB NENCH-KOJBL. 5. AncopOuus KyKypy3HbIMHM MajioyKaMu
napoB Maxyyux BellecTB. 6. M3yueHue cocraBa M NPUMEHEHUS CHUHTETHYECKHUX MOIOIIUX CPEICTB,
CoJiepKalluX 2H3UMBIL. 7. Pa3znojkeHue cMecu NMUTHEBOM COJBbI M CaxapHOM IyJpsl NPU HarpeBaHuu. §.
PactBopenue B Boae Tabnerku acniupuna YIICA. 9. IIpuroroBrneHne M3BECTKOBOI BOJBI U OMBITHI C
Heil. 10. B3aumoneiicTBue pacTBopa nmepmMaHraHata Kajius ¢ aCKOPOMHOBOW KHCIIOTOMH.

IIpakTnueckas padora 4 (JoMaIIHUI SKCIEPUMEHT). BripamuBanie KpucTalioB COJH.

IIpakTnyeckas padora 5. OuncTKka MOBapEHHOMN COJM.

IIpakTnyeckas padora 6 (zomamuuii SkcriepumenT). Kopposus MeTanos.

Tema 4.

Paccka3bl no xumnu (44)

Yuenuueckasn xonghepenyus «Bwioaiowuecs pycckue yuenvie-xumuxuy. YKU3Hb U JEATEIbHOCTb
M. B. Jlomonocoga, /1. 1. Menaeneera, A. M. bytieposa.

Koukypc coobwenuii yuawuxca «Moe ntobumoe eeujecmeoy. OTKpbITHE, TOTYUEHUE U 3HAUECHUE
BbIOpaHHBIX yYalIMHUCS BELIECTB.

Koukypc yuenmuueckux npoexmos. ViccnenoBaHus B 00JIaCTH  XUMHUYECKMX — PEaKIIMA:
¢doTocuHTE3, TOPEHHE M MEIUICHHOE OKHCICHHE, KOPpPO3Us METaUIOB M CIOCOOBI 3allUThl OT HEE,
JpyTue peaklyu, BEIOpaHHBIC YUATUMHUCS.



KanennapHo-reMaTnyeckoe NJIaHUPOBaHUe

TemaTn4eckoe INIAaHUPOBaHHUE

TeMa KonudecTtBo 4yacoB
XuMUs B LIEHTPE €CTECTBO3HAHUS 11
MareMaTHkKa B XUMUH 9
SIBiieHUs, TPOUCXOISIINE C BEMIECTBA 11
Paccka3ssl 1o xumuu 4

Kaneﬂnapﬂo- TEMATHIECCKOEC IVIAHUPOBAHUE

Ne i/ TeMa ypoKa KoumnuectBo
4acos aarTa
I'napa I. Xumusi B IeHTPe eCTECTBO3HAHUS

1 XuMus Kak yacTb ectecTBo3HaHus. [Ipeamer xumuu. 05.09.23,06.09.23
2 HabGmroneHne W OSKCHEPUMEHT KaKk METOABl HM3y4YEeHUs 12.09.23,13.09.23

€CTECTBO3HAHUS U XUMHUHU.
3 [Ipaktuueckas padora Nel «3HakOMCTBO ¢ J1a0OPaTOPHBIM 19.09.23,20.09.23

obopynoBanueM. [IpaBuna TexHUKU 6€30MACHOCTH. »
4 [IpakTnueckast pabora Ne2 «HabGmtonenue 3a ropsiei 26.09.23,27.09.23

cBe4Oi. YCcTpolcTBO U paboTa CIUPTOBKH.)
5 MonenupoBaHue. 03.10.23,04.10.23
6 XUMHUECKUE 3HAKH U POPMYJIBI. 10.10.23,11.10.23
7 Xumust u pU3uKa. 17.10.23,18.10.23
8 ArperaTHble COCTOSIHUS BEIIECTB. 24.10.23,25.10.23
9 Xumus u reorpadus. 07.11.23,08.11.23
10 XuMus 1 OHOJIOrHUs. 14.11.23,15.11.23
11 KauecTBeHHbIE peakliii B XUMHUU. 21.11.23,22.11.23

I'naa I1.MatemaTuka B xumuu (9 4.)

12 OTHOCHUTENBHAs aTOMHAsI K MOJIEKYJISIPHASI Macca. 28.11.23,29.11.23
13 MaccoBast 10115 dIIEMEHTa B CII0KHOM BEIIIECTBE. 05.12.23,06.12.23
14 YucTele BemecTBa U CMECH. 12.12.23,13.12.23
15 OOBeMHas 1011 ra3a B CMECH. 19.12.23,20.12.23
16 MaccoBas 10J1 BelecTBa B pacTBOpE. 26.12.23,27.12.23
17 [Ipaktuyeckas pabora Ne3 «IlpurotoBieHue pacTBopa c

3aJJaHHOM MacCOBOM JT0JIEH pACTBOPEHHOTO BEIIECTBA»
18 MaccoBas 105151 mpuMeceil.
19 Pemienue 3amau m ynpaxkHeHui no teme «MaremaTuka B

XUMUN»
20 Pemienue 3amay m ynpaxkHeHuid no teme «MaremaTuka B

XUMHN

I'nasa I11. SIBaenusi, npoucxoasimue ¢ Bemecrsamu. (11 4)

1



21 Paznenenne cmeceit. CriocoObI pa3ieieHus CMeceil.

22 OunbTpOBAHUE.

23 AncopOrus.

24 JucTunnsmus.

25 OOcyxaeHrne pe3yJbTaTOB MPAKTUYECKOW paboTel  Ned
«BpIpamyBanue KpUCTAIIOB COJIN

26 [Tpaktrueckas padota No5 «OuncTKa MOBaApEHHOW COJIM»
XUMUYEeCKHEe peaklUH. YCIOBUS MPOTEKAHUS XUMHUYECKUX
peaKkuuid.

27 IIpu3HaKyu XMMUYECKUX pEaKIUil.

28 OO6cyxeHrne pe3yJbTaTOB MPAKTUYECKOW paboTel  Neb
«M3yueHue npoiiecca KOppO3uu kene3a» (TOMaIIHUN OIIbIT)

29 OO6o01enre U akTyanu3alus 3HAHUW MO Teme «SIBieHus
MIPOUCXOJSIINE C BEIIECTBAMU»

30 OO6o001enre U akTyanu3alus 3HAHUW MO Teme «SIBiaeHus
IIPOUCXO/ISIINE C BEIIECTBAMU»

I'naBa IV. Paccka3sbl mo xumuu (4 4)

31 VYyenuueckass KoH(pepeHus «Bplnaromuecss  pycckue

YYCHBIC-XUMUKI
32-33 Konkypc cooOmienuit yyamuxcsi «Moe mobumoe

XUMHUYECKOE BEILIECTBO

34 KoHkypc yueHM4ECKUX MPOEKTOB, MOCBSIICHHBINA

HCCIIEIOBaHMAM B 00J1aCTH XUMUYECKUX PEaKIIUM.
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