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[Inanupyembie pe3y/ibTaThbl

[Ipeomemuble pe3yiomameal

Vuenux nayuumecs:

OnpeessiTh TUITbl XMMUYECKHUX 3a/ad,

CocTaBJsITh AJITOPUTMBI PELIEHNs TUTIOBBIX 3a/1a4,

CoCTaB/IATh AIFOPUTMBI pellieHNs KOMOMHUPOBAHHBIX 33134,

CoCTaB/IATh QJITOPUTMBl pelleHHs 3a7ad M0 ypaBHEHUIM peaxuui,
MpOTEeKAIOIKX B pacTBOPax,

[IpUMeHSATH COCcOOb! BRIPAXEHHs CONEPKaHHs PaCTBOPEHHOTO BellleCTBa B
pacTBOpE: MaccoBas J0JIsl, MOJIbHAA 1107151, MOJIAPHAs KOHILIEHTpAlUs, MOJIsIbHASA

KOHLICHTpalusl.
CocTtaBisiTh aJITOPHUTMBI peleHus 3a1a4 Ha I/IIIeHTI/I(bI/IKaLU/I}O BEUICCTB,
CocTaBisiTh AJITOPHUTMBI peLICHUS 3aja4 Ha ornpenesicHue

KOJIMYECTBEHHOr0  COCTaBa =~ CMECM  BELIeCTB € MapajuiesibHO Wil
r10cj1e10BaTe bHO MPOTEKAOUIMMH peaKMAMH MEXly HUMHU

CocTaBiiTh AIrOPUTM pelIeHMs 3a/ad Ha BbIYMCIICHUA MacCOBOH [10JIH
BEIeCTB B CMECH yepe3 ypaBHEHHE C OJHMM HEHW3BECTHBIM W C NPUMEHCHHEM
CUCTEMbI YPaBHEHUHA.

VueHux noayuum 603MO*CHOCHb HAYUUMbCAL:

e Ha3LIBATh: XUMHYECKHE JIEMEHTBI, COSAMHEHHUS;

¢ 0OBSICHATL: (PU3UUYECKHUM CMBICI aTOMHOTO (MOpsiAKOBOr0) HOMEpa XH-
MUYECKOrO 3JIeMEHTa, HOMEPOB TpYIIbl W IE€pHoja, K KOTOPBIM 3JIEMEHT
MPUHAJIEKUT B IEPUOJUYECKON CUCTEME J1. 1. MeHzeneeBa; 3aKOHOMEPHOCTH
M3MEHEHUs! CBOMCTB 3J€MEHTOB B Mpezenax MalblX MEpHoIoB W TJIaBHBIX
MOArpyMII,

« Ompe/IeNsTh: COCTAaB BELECTB M0 1X (popMyJIam;

COCTABIISATD: (POPMYJIbl HEOPraHUUYECKUX COCAMHEHHH;

* 0OpaLIATHCs ¢ XUMUUECKOM M0CY 101 U nabopaTopHbIM 000pY/1I0BaHHEM;

e BBIYMC/ISTH: MAaCCOBYIO JIOJIO XMMHUYECKOro 3JIEMEHTa IO bopmyiie
COeNMHEHUs; MacCOBYlO JIOJII0 BelllecTBa B pacTBOPE; 00BEMHYIO J0JIO
ra3000pa3HoOro BEIIECTBAa B CMECH
Jluunocmmule pe3yiomamal.

- T[OTOBHOCTH M CIOCOOHOCTH OOydalolMXCs K CaMOpa3sBUTHIO U
CAMOBOCIIUTAHUIO B COOTBETCTBHH C OOIEYEIOBEYECKMMH LECHHOCTAMM U
yealaMy IPaXIaHCKOro 00IeCTBa;

- MPUHATHE W Peanu3allis LEHHOCTEH 310pPOBOTrO U 6ezonacHoro obpasa
JKM3HH, OEpEe)XKHOe, OTBeTCTBEHHOE W  KOMIIETEHTHOC  OTHOLICHME K
COGCTBEHHOMY (PM3UYECKOMY M MICHXOJIOrH4ECKOMY 3/10POBBIO;

- HenpusTHE BPEAHBIX MPHUBbIYEK: KypEHWUS, ynotpebyieHus ajKkoros,
HapKOTHKOB.

- yBaeHMEe K CBOEMY Hapojy, 4YyBCTBO OTBETCTBCHHOCTH [IEPEA
PojuHOM, ropAocTH 3a CBOW Kpail, cBoro PoauHy, mpouuioe W HacTOALICE
MHOTOHaLMOHAIbHOrO Hapoaa Poccuu;

- IpUHATHE TYyMaHHCTHUECKUX LEHHOCTEH, OCO3HAHHOE, yBaXHUTENLHOC 1
n00poXKeNnaTesbHOE  OTHOLIEHHE K JpYroMy — 4ejoBeKy, €ro MHEHHUIO,
MHPOBO33PEHUIO;




- CIIOCOOHOCTh K CONEPEKUBAHUIO M (DOPMHUPOBAHME TO3UTHBHOIO
OTHOIUCHHMS K JIKOJAM, B TOM YUCJIE K JIULaM C OTPaHHYEHHBIMHA BO3MOXHOCTSIMHU
300pOBbsS W HMHBaIWAAM; OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOLIEHHE K (U3UYECKOMY M TCHXOJOrHYECKOMY 310POBBIO APYIMX JHOCH,
YMEHHE 0Ka3blBaTh MEPBYIO MMOMOLLb;

- pa3BUTHE KOMITETEHLUMUH COTPYJHUYECTBA CO CBEPCTHUKAMM, AETbMH
MJIaJIlIero BO3pacTa, B3pOC/ILIMU B 00pa30BaTesibHOM, OOILECTBEHHO MOJIE3HOM,
y4eOHO-KCClIe/10BaTeIbCKOM, TPOEKTHOM U APYrUX BUIAX IS TCIbHOCTH,

- MMPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, 3HaYMMOCTH HayKH, FOTOBHOCTb K HAay4YHO-T€XHHYECKOMY TBOPYECTBY,
BIaJICHHE JIOCTOBEPHOM HMHpOpManuMell O MepeloBhIX JOCTHXKEHUSIX U
OTKPBITUSIX MUPOBOH U OTE€YECTBEHHOH HAayKH, 3aMHTEPECOBAHHOCTL B HAYYHBIX
3HaHUAX 00 yCcTpoicTBe MUpa U O0LIECTBA;

- TOTOBHOCTb K CIIOCOOHOCTL K OOpa3oBaHMIO, B TOM YHCIIe
CaM000pa30BaHUIO, Ha MPOTSHKEHUH BCEW KM3HH; CO3HATENbHOE OTHOLUEHHE K
HETIPepPbIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCIIEIIHONW NMpodecCHOHAIbHOMN
O0LLECTBEHHOH 1eSATEIbHOCTH;

- DKoJIorM4eckas KyJibTypa, OepelkHOe OTHOLIEHHS K pPOJHOI 3emie,
npupoaHbeiM OoratctBaM Poccnu M Mupa; NMOHMMaHUE BIHSHHS COLMAIBLHO-
SKOHOMHYECKHMX IMPOLECCOB HA COCTOSHUE MPUPOAHON M COLMAILHON cpesbl,
OTBETCTBEHHOCTb 3a COCTOSHWE IPUPOAHBIX PECYPCOB; YMEHHS W HaBbIKH
PasyMHOro IpUPOJOIIO/Ib30BaHMs, HETEePHNUMOE OTHOLIEHUE K JAeHCTBUSM,
MPUHOCALLMM BpEeJl SKOJIOTHH; NPUOOPETEHHE OIbITa 3KOJOrO-HaNpaBieHHOM
JesITeNIbHOCTH;

- OCO3HaHHBIM BbBIOOp Oyaywiedl npodeccud Kak myTh M croco6
peanu3anyu cOOCTBEHHbBIX )KU3HEHHBIX [JIAHOB;

- OTPEOHOCTD TPYAUTHCS, YBAXKEHUE K TPY/Y U JIFOAAM TPY.a, TPYIOBbIM
JIOCTHDKCHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K
pa3HbIM BUJAM TPYIOBOM JI€ATEIHHOCTH.

Memanpeomemnuie pe3yiomamer:

Perynstusnbie YVY/I:

- CaMOCTOATE/IbHO ONPEARIISITH LM, 3a/aBaTh MapaMeTpbl U KPUTEPHH,
110 KOTOPBIM MOXHO OIPEENHUTD, YTO Leb AOCTUIHYTA;

- CTaBUTb M (POPMYJIMPOBaTh COGCTBEHHbIE 3a1a4d B 0Opa3oBaTeNbHOI
AESATENIbHOCTH U )KU3HEHHBIX CUTYalLMsX;

- BbIOMpaTh NyThb JIOCTH)XXEHMsl LEJH, IJIAaHHPOBATh pelueHHe
NOCTABIICHHBIX  33/lad, ONTUMHU3MPYS MaTepHallbHble M HeMaTepuajbHble
3aTpaThl;

- OpPraHM30BbIBaTh 3(Q(EKTUBHBIN MOMCK PecypcoB, HEOOXOAMMBIX IS
JIOCTHXKEHUSI [IOCTABJIEHHOM LeNH;

- COIIOCTaBJIATH TMOJIyYE€HHBIH Pe3yJIbTaT AESATEILHOCTH C IOCTABICHHOM
3apaHee LEJbIO.
Ilo3sHaBarenbhble YV /I

- 100bIBATH HOBbIE 3HAHMS: HAXOAMTH OTBETHI HA BOMPOCHI, HCTOJb3Ys
pa3Hble HICTOYHUKU UH(OPMALIMK, CBON KU3HEHHbIHI OIBIT;

- epepalbaThIBaTh MONYYEHHYIO MH(POPMALIUIO: [AeJIaTh BbIBObI B
pe3yJibTaTe COBMECTHOM JIE€SITEIBHOCTH,
Kommynukatusueie YV /I




- OCYLIECTBJISATH ACJIOBYI0 KOMMYHHMKALMIO KaK CO CBEPCTHUKAaMH, Tak H
co B3pocibIMM (KaK BHYTpUM 0OpasoBaresibHOM OpraHM3alMH, Tak M 3a ce
rpejieNlaMu), MOAOUPaTh MapTHEPOB Ui JEN0BOH KOMMYHMKALWH HUCXOAS M3
co06GpaXeH il pe3yTIbTaTUBHOCTH B3aMMOJIEHCTBHS, @ He IMYHBIX CUMIIATHH];

- TIpH OCYLIECTBJICHHHU IPYIINOBOH paboThl OBITH KaK PyKOBOJUTENIEM, TaK
¥ 4JEHOM KOMaHbl B pasHbIX poJsiX (reHeparop WAeH, KpUTHK, UCIIOJHUTEb,
BBICTYTAIOLIKH, 3KCEepT U T.1.);

- pa3BepHYTO, JIOTMYHO M TOYHO H3JlaraTb CBOIO TOYKY 3pEHHMs C
MCIOJIb30BaHHEM aJIeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) A3BIKOBBIX CPE/ICTB.



Coaep:xaHnue nporpamMmmbi.

Tema 1. Xumus B uentpe ecrectBosHanus (11 u)

Xumus kak wacmo ecmecmeosHanus. I[lpeomem xumuu. EcTecTBO3HaHHME —
KOMIUIEKC HayK o npupoge. Hayku o npupome: dusuka, xumus, OuoOnOrusi u
reorpacust. [TonoxxurensHoe U OTpULATENbHOE BO3/ICHCTBHE UesIOBEKa Ha PUPOLLY.

[Ipenmer xummu. Tema u  BemectBa. CBOWCTBA BEILECTB KaK — MX
WHIMBUyaIbHbIe MpU3HaKky. CBOMCTBA BELLECTB KaK OCHOBA UX MPUMEHEHHSI.

Memoowr uzyuenus ecmecmeosznanus. HabmoneHne Kak OCHOBHON METO[
MIO3HAHMsI OKPY>KAIOILero Mupa. Y cIoBUs NpoBefieHns HabmoaeHus. [ unoresa Kak
TpearoJoKeHue, OOBSCHSIOLIEE WK Tpe/ICKa3bIBatollee MpoTeKaHue Hab 0 1aeMoro
sBiaeHus. OkcniepuMeHT.  Jlaboparopusi. DKcrnepuMeHT —JabopaTopHbii W
noMalHui.  CriocoObl  (DMKCUpPOBaHUs pe3yJbTaToB dKcrepuMenTta. CTpoeHue
[JIAMEHU CBEYH, CYyXOrO T'OPIOYEro, CIIMPTOBKH.

Mooenuposarue. Monenu Kak aOCTpakTHble KOMUU U3y4aeMbIX OOBEKTOB U
npoueccoB. Moaenu B ¢usuke. DnekTpodopHas MallliHa Kak abcTpakTHas
Mozesb MOJNIHUU. Mozenu B 6uosnioruu. buonoruyeckue Mysisbku. Moziesid B XUMHUMU:
MaTepyaibHble (MOJEIM aTOMOB, MOJIEKYJI, KPUCTAIJIOB, allapaToB U YCTAHOBOK) U
3HAKOBBIE (XMMHUUYECKHE CUMBOJIbI, XUMUYECKHE (DOPMYJIbl H YpaBHEHMS ).

Xumuueckas  cumeonuxa. XUMHUYECKHe CHMBOJIBI. VX  Hamucanue,
NpOM3HOUIEHHE ¥ UH(OpPMAaLUsl, KOTOPYIO OHH HeCcyT. Xumudeckue GopmyJisl. Kx
Han¥caHue, MPOU3HOLIEHHEe U HMH(OpPMALMs, KOTOPYIO OHH HecyT. MHIeKcHl u
K03()(PULIUEHTHI.

Xumus u ¢pusuxa. YHUBEPCAIbHBIM XapaKTep MOJOKEHHH MOJIEKYJIIPHO-
KHHETHYECKON TeopuH. IloHATHs «arom», «mMorekysa», «uoH». Kpucramueckoe
coctosiHue BelecTBa. Kpucraumueckue pelueTkd TBepabiX BewlecTB. Juddysus.
bpoyHoBckoe 1BHXKeHuE.

ArperaTtHoe COCTOsIHME BellecTBa. [ a3000pasHble, KHIKHE W TBEp/bIE
BewecTBa. Kpucrajuinuecknue u aMmopdHble TBepible BellecTBa. PuUsnueckue U
XUMHYECKHE SIBJICHUS.

Xumus u 2eoepagus. I'eonornyeckoe CTpOGHHE I[UIAHETHI 3eMIIst: SIpO,
MaHTHsl, JUTOC(epa. DJIEMEHTHBIH COCTaB TeOJIONMYECKUMX COCTABHBIX YacTeil
IUIaHeTbl. MuHepanbl M TOpHble TMOpoAbl. MarMaTH4ecKMe U OCafOYHbIE
(OpraHuyecKue ¥ HEOpraHM4ecKHe, B TOM YUCIIE ¥ TOPIOYKE) OPO/IbL.

Xumus u 6uonozus. XMMUYECKUH COCTAB JKMBOW KIIETKU: HEOPraHUYECKUE
(Booa ¥ MHUHEpalbHBIE COJM) M oOpraHudeckue (OesKH, KUpPBI, YIIEBOJIBI,
BUTAMUHbI) BellecTBa. [IpocTele W ClOXKHBIE —BelleCcTBA, MX pOJb B
’KU3HENIeSATEIbBHOCTH OpraHuM3MoB. buosioruueckast pojib BOALI B KUBOM KIIETKe.
®@otocunres. Ponb xnopoduina B mpouecce ¢GorocuHTe3a. buonoruyeckoe
3Ha4YEHHUE JKUPOB, OENKOB, A(MUPHBIX Maces, YIJIEBOJOB M BHTAMHHOB JUIS
’KU3HEJESTeIbHOCTH OPraHUu3MOB,

Kauecmesennvie peaxyuu 6 xumuu. TToHsITHE 0 KaueCTBEHHBIX PeaKLMIX KakK
O peaKuusX, BOCIPUHHMAEMBIX OPraHOJIENTHYECKH: C MOMOLLLIO 3pEHHMs, CyXa,
oboHsHMA. AHanuTHYecKU d3ddekT. Onpe/esnseMoe BEILECTBO H PEAKTHB HA HETO.
B03MOXHOCTh M3MEHEHHUS! UX POJIH Ha IPOTHBOINONOKHYIO.

Hemonctpauun. 1. Komnekuusi pasHbIX Tel M3 OMHOTO BeIECTBA I
Marepuaia (Hampumep, JjabopaTopHas mocyga u3 cTekna). 2. Kommekiws
pasMYHBIX Teln Wik QoTorpaduil Ten M3 ATOMHMHUS JUIs MIUTIOCTPALUM M



«CBOMCTBA — IpUMeHeHHe». 3- YueOHoe 00OpyfOBaHHME, HCIOJIb3yeMOE MpH
U3ydeHHH (QU3MKK, OHOJIOTHH, Teorpaduu U XUMKH. 4. DnektpodopHas MallkHa B
neiicteu. 5. [eorpaduueckue Mozenu (r1odyc, kapra). 6. bronornueckue Mojiesu
(MyJsKM OpraHOB M CHCTeM OpraHOB pacTeHUH, HKMBOTHBIX H yeyioBeka).’.
duznyecke M XMMHYECKME MOJEJIM aTOMOB, MOJIEKYJ BELIECTB W HMX
KpUCTAUTMUECKMX pelleTok. 8. OObeMHbIe M LIApOCTEPKHEBbIE MOJCIH MOJICKYJI
BOJIBI, YIVIEKMCIIOTO M CEpPHHCTOTO ra3oB, MeTaHa. 9- PacmpocTpaneHue 3araxa
ONIEKONOHA, AYXOB MM Je3070paHTa Kak mpouecc auddysuu. 10. OO6pa3Lupl
TBEpP/BIX BEILECTB KPUCTAIUIMYECKOro crpoenus. 11. Mojenn KpucTaI4eckhxX
pemterok. 12. Tpu arperaTHbIX COCTOSIHMS BOIBL. 13. I'lepenvBanue yrjieKUcaoro
rasa B CTAakaH, ypaBHOBEIIEHHbIH Ha Becax. 14. Kosiekiys KpUCTALTMIECKHUX W
aMOp(HBIX BELIECTB U M3fenud u3 HuX. 15. Konnekuus MHHEpaoB (J1a3ypur,
KOPYH/I, XaJIbKOIUPHUT, (IroopuT, raur). 16. Kosiekuus ropHbIX 10POA (rpaHuT,
pasiuuHble (OPMBI KalblHTa - MeJ, Mpamop, m3BectHsk). 17. Komneknus
FOPIOYMX UCKOMaeMBbIX (HE(Thb, KAMEHHBIN yTroJib, CJIaHIIb, topd). 18. Cniuprosas
SKCTpaKLMs Xyopoduiia u3 3eeHbIx ucTheB. 19. [IpokanuBanue CyXoH 3eneHu
pacTeHuil B My(esbHON Meuu JUls KOJMYECTBEHHOTO OMPEIeNeHNs MUHEPAJIbHBIX
BemecTs B Hux. 20. KauecTseHnas peakuusi Ha kucjopod. 21. KauecTBeHHas
peaKiys Ha yrJIeKUCIbli ra3. 22. KayecTBeHHas peakliis Ha U3BECTKOBYIO BOALY.

JlaGopatopuble onbiThl. 1. Orucanne CBOWHCTB KHUCIOPOIa, YKCYCHOH
KucnoTel, amomunus. 2. CrTpoeHue maMeHd CBeud (CIMPTOBKH, CYXOro
roprouero). 3. Habmonenne OpOyHOBCKOTO JBHXKCHMS 4aCTHYCK YEepHOU TYLUIH
Mo, MUKpocKonoMm. 4. M3ydenue rpaHuTa ¢ MOMOLLBIO YBEIMUTEILHOIO CTEKIIA.
5. OGHapyXeHHe JXHpa B CEMEHax IIOJCOJHEYHMKA M TPELKOro opexa. 6.
O6HapyxeHue OS(QUPHBIX Macel B ale/bCHHOBOM KOpKE. 7. OOGHapyxeHue
kpaxmana W Oenka (KJICHKOBMHBI) B IIICHMYHOM MyKe. 8. OOGHapyxeHue
YIJIEKKCIIOTO I'a3a B BBIIBIXaeMOM BO3/IyXe C OMOLIBIO H3BECTKOBOW BOJIBI.

Jlomamnuii  3xcnepument. 1. Msrotosnenue MOJIEJel MOJEKyl U3
nnactimba. 2. Jubdysus MOHOB IepMaHraHaTa Kajius B Boje.3. N3yueHue
ckopoctu mubdysun asposoneid. 4. uddysus caxapa B Boze. 3. OnBITHI C MYCTOM
3aKpBITOM MJIACTHKOBOM OyThUIKOW. 6. KonnyecTBeHHOE ONpe/esIeHHe COACPIKAHHA
BOZIbI B CBeXel 3eeHu. 7. B3auMoeiicTrie ackopOMHOBOM KHUCJIOTBI C HOJOM. 8.
UsyueHue cocrtaBa IONMBUTAMMHOB W3 JIOMALIHEH anTeHKH. 9- OOGHapyxeHue
Kpaxmajia B IpOyKTax MUTaHHU.

Ipakruueckass  paGora 1.  3HakoMcTBO € n1abopaTOPHBIM
o6opynosanuem. [IpaBuia 6e30MacHOCTH NMPU paboTe B XMMHYECKOM KabuHeTe
(;1aboparoput).

IpakTuueckast padora 2. Habmonenue 3a ropsiien CBEYOM. YCTpPOHCTBO
cripToBKy. ITpaBuia paGoTI ¢ HarpeBaTebHBIMA PHOOPaMH.

Tema 2.
MaTeMaTH4YeCKHe pacuyeTbl B XUMHH (9 1)

Omnocumenvivie  amomHas U monexyispuas  maccel.  Ilonatue 00
OTHOCHUTENBHBIX ATOMHOW M MOJEKYJISpPHOW MaccaXx Ha OCHOBE BOJOPOJHOM
equaULbl.  OmpesiesieHde  OTHOCUTENBHOHM  aTOMHOM — MacChl  XMMMYECKHX
3MeMEHTOB 10 Meproanyeckoil Tadmnuie. Haxoxaenue no ¢opmyse BelIeCTsa
OTHOCHTEBbHONW MOJIEKYJIIPHOH MacChl Kak CyMMbl OTHOCHTEJIbHBIX aTOMHbIX
Macc COCTABJISIOIMX BELIECTBO XUMHUYECKUX DJIEMEHTOB.



Maccogas 005 XUMUHECKO20 dlleMenma 6 clodcHom eeujecmee. 11oHsATre O
MacCOBOM JIOJNIe -(W) XMMHYECKOTO 2JIEMEHTa B CIIOKHOM BELIECTBE U €€ pacHeT [0
dopmyse BewiecTBa. Haxoxnenne (popmysibl BEIIECTBA [0 3HAYCHUAM MAacCoOBBIX
Jlo7ieii 06pa3yIOLIMX ero 3MeMEHTOB (U1 2-4aCOBOr0 U3Y4EHH Kypca).

Yncempie seujecmea u cmecu. [1oHsATHE O YUCTOM BELIECTBE M CMECH. Cwmecu
razo00pa3Hble (BO3IYX, NPUPOJHbIHA ra3), KUAKUE (ae¢Th) M TBEpABIE (IOPHBIC
Mopofpl, KyJIMHAPHbIE CMECH, CHHTETHYECKHE MOIOLIME cpenctBa). Cmecu
FOMOI'e€HHbIE U FeTepOreHHbIE.

Obwemnas dons komnonenma 2azoeoti cvmecu. Tlonsitue 06 00beMHOM f011€
(¢) KOMIIOHEHTa Ia30BOH CMeECH. CocTaB BO3jlyxa M MnpupojaHoro rasa. Pacuer
obBeMa KOMIIOHEHTa ra30Boi CMECH 10 ero 00bEMHOM J10J1€, U Hao0OpOT.

Maccoean Odons eewjecmea 6 pacmeope. Ilonstue o MAaccoBoi jone (w)
BelecTBa B pacTBOpe. PacTBopuTesib U PacTBOPEHHOE BELLECTBO. PacueTr maccel
PacTBOPEHHOIO BEINECTBA 10 MAcce pacTBopa U MaccoBOl J0jie pacTBOPEHHOIO
BEI[eCTBA U APYTHe PacueThl C MCIONE30BAHUEM STHX MOHATHH.

Maccosaa Oons npumeceti. IloHsTie O YUCTOM BELICCTBE W INPHUMECH.
Maccosasi 1071 (w) NpuUMecH B o0Opasile HMCXOJHOrO BEILCCTBA. OcHoOBHOE
BelllecTBO. PacdeT Macchl OCHOBHOrO BellecTBa [0 Macce BeIIeCTBa,
COJIEPIKALIIETO OIPEIEIEHHYIO MaCCOBYIO JI0JIIO npuMecei, U Ipyrue pacyeTsl C
MCIIOJIB30BaHUEM DTHUX MOHATHH.

JlemoncTpauuu. 1. MuHepanbl KylpuT ¥ TEHOPUT. 2. Oxeun prytu(Il). 3.
KonjeKuuy pa3iHdHbIX BHAOB Mpamopa M H3Ienui (WM WITIOCTpaLUK
u3zenuii) u3 Hero. 4. CMech PEYHOro W CaxapHOro necka v UX pasie/icHUC. 2,
Komnekuust «HedTh u HedrenpoaykTe»y. 6. Kosnexuus ObLITOBBIX CMeECeH
(Ky/IMHApHble CMECH, CHHTETHYECKHE MOIOLIME CPEACTBA, WAaMITyHU, HAMUTKA H
np.). 7. duarpamMma OOBEMHOro coCTaBa BO3/yXa, 8. JluarpamMma OOBEMHOIO
cocrasa pUpoHoro rasa. 9- [lpurorosienue pacTBopa ¢ 3aJaHHbEIMH Maccoi 1
MaccoBoii moieil pactBopenHoro BemiecTsa. 10. OOpasipl BEWIECTB U
MaTepUasioB, COAEPKALIMX OMPEeICHHYIO I0JI0 npUMecei.

lomamHuii  dKcnepument. 1. M3yuenue cocraBa OBITOBBIX
KyJIMHAPHBIX W XO3SHCTBEHHBIX CMECEH IO ITHKCTKAM. 2. IlpurortoBieHue
pacTBOpa COJIM, pacyeT MacCoBOH MO PACTBOPEHHOrO BEINECTBA W OIBITEHL €
noJydeHHbIM pacTBopoM. 3- V3ydyeHue cocraBa HEKOTOPBIX OBITOBBIX U
dbapMaleBTUYECKHX  MPENnapaToB, —COAEPXKAlIMX — OMPEACTCHHYyIO  AOIMO
npuMecei, Mo WX ITUKETKaM.

MpaxTuueckass pabora 3. Ilpurorosienne pacTBopa ¢ 3a/laHHOM
MacCcOBOi1 J0Jiel paCTBOPEHHOTI'O BELUECTRBA.

Tema 3.

SlBjienusi, npoucxoasimue ¢ Bemecrsamu (11 1)

Pazoenenue cmecet. [IoHATHE 0 pa3felieHnnd CMECEN 1 OUMCTKE BELICCTB.
HekoTopsle mnpocTeidllliie CrnocoObl — pasjieNeHus cMeceii: MpocerBaHue,
pazzeseHne cMmecei MarHuTOoM, OTCTauBaHHUE, JIeKaHTaLus,
LleHTpUQYrupoBaHue, pasejeHne ¢ IOMOLIbIO JEJUTEIbHON BOPOHKH.

duromposanue. DunbTpoBaHue B J1abOpaTOpHH, OpiTy M Ha
npousBozcTBe. PUIbTPAT.

Aocopbyus. Tlonstre 06 ancopbuuy 1 ancopOeHTax. AXTHBHPOBaHHBIN
yroib Kak BaXHeHIIHi ancopOeHT, ero HCIoJb30BaHUE B ObITy, Ha
[IPOM3BOJICTBE ¥ B BOGHHOM Jiefie. Y CTPOHCTBO NPOTHBOrasa.



Jlucmunasyus, Kpucmaiiuzayus u eblnapusanue. JIucTUIIIALMS  Kak
[pOLIECC BblJEJIEHHs BELECTBA U3 JKUJIKOU cMmecH. JlucTunnMpoBaHHas BoJa U
ob6actu ee npuMmeHeHus. [leperonka HedTn. Heprenponykrbl. PpakunoHHas
meperoHka JKMIKOro — BO3dyXa. Kpucranniusauus ¥ BbIApUBaHHWe B
naGopatopuu (KpucTasin3aTopbl U GapdopoBble YalIK{ s BbIaprBaHu)
1 TIpUPOJE.

Xumuueckue peaxyuy. IloHstue o XUMHYECKOW peaKUuud Kak
mpolecce MPeBPAIleHNs OJIHUX BCIICCTB B apyrue. YcnoBusi TeYEeHHs H
npeKpalleHus XUMUICCKUX peakLui.

IIpusHaku XUMUYECKux peaxyuti. VI3MeHeHHe 1IBETa, BbIMAACHHUE
ocajKa, paCTBOpEHHE 0CajKa, BblleICHIE rasa.

JlemoncTpauunu. 1. [IpocenBanue cMeCH MyKH 1 caxapHoro necka. 2.
PasjeneHue CMeCH IOPOIIKOB Cepbl M IKEJC3a. 3. Paspenenue cmecu
[OpOLIKOB Ccepbl U mecka. 4. Pasjenenne cMeCu BOJBI 1 pacTUTENILHOTO Macja
c  [OMOLIbIO  JENUTeNbHOW — BOPOHKH. 3. LlentpudyrupoBanue. 0.
dunbrpoBanue. 7. PecnupaTopHble Macku M MapleBbie MOBA3KH. 8.
AzicopOLMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yIJIA. 9. Cunukareib W €ro
npuMeHeHHe B OBITY H nerkoil mpombinuienHoctd. 10. TIpotusoras u ero
ycrpoiictBo. 11. Ilomyuenue JAMCTHUJIIMPOBAHHONW BOABI C TOMOLIBIO
naGopaTOpPHON YCTAHOBKM JUJIs NEPETrOHKH xunkoctei. 12. Komnexuus
«Hedpts u HeDTEIPOLYKTHD. 13. Pa3znenedue cmecd IlepMaHraHata H
auxpomara  Kaiaud criocoGoM  KpucTamiusanuu. 14. B3aumopaeicTBue
MOPOILIKOB JKejie3a W Cephl NpH HarpeBaHUu. 15. TlonyueHue yrjeKucjaoro
raza  B3aMMOJEICTBHEM Mpamopa C KHUCJIOTOM U oOHapyxeHue ero ¢
OMOILBIO M3BECTKOBOM BOAbI. 16. KaTanuTuieckoe pasjioineHNe nepoKkcuaa
Bojopoja (kaTanu3arop — AMOKCHI maprauua). 17. depMeHTaTUBHOC
pasnojKeHre MepoKCHaa BOopola ¢ MOMOLLLIO karai as3bl. 18. KucinorHbli
OTHETYLUUTENb, €Tro yCTPOHCTBO M NPUHLHMN neiicteus. 19. Peakuus
HeiTpanu3aluy OKpalleHHOrO deHopTanenHoM pacTBoOpa LIEI01H KHCJIOTOH.
70. BsauMojeiicTBME pacTBOPOB I[€pMaHraHata W JAMXpoMaTta Kanus ¢
pacTBOPOM CyJb(QUTA HATPHS. 21. INonyueHue ocaaka ruAPOKCHAA MEIH (I7)
unu rugpokcuaa xenesa(lll) peakuueil obmena. 22. PacTBOpeHHUe
MOJIyUeHHBIX OCaJKOB TMIPOKCH/IOB METAJIOB B kucinotre. 23. IlomydeHue
YIJIEKUCIIOro  rasa B3aMMOJEHCTBHEM pacTBopa KapOoHaTa HaTpus ¢
KHACIIOTOM.

JlabopaTopHbIe OIBITHI. I H3rotoBiieHUE dunpTpa - U3
dunpTpoBanbHOM Oymaru HWiH 6ymaxHo# canderku. 2. N3yueHue
yCTpOMCTBA 32XKUTANKH U €€ [NIAMCHHU.

JloMalIHUi JKCNEPHMEHT. 1. PasneneHue CMeCH CyXOro MoJjioka M
peunoro mecka. 2. Msrorosienue MapJieBOW TMOBA3KM KaK CpeAcTBa
MHIMBUIyaJIbHON 3alllMThl B MEPHOJL SMUACMUK TPUTIIA. 3. OrcrauBaHue
B3BeCH MOPOLIKA [JIsl YMCTKHM MOCY/Ibl B BOAE W ee JeKaHTallli. 4. Ancopbuus
AKTHBMPOBAHHBIM YIJIEM KpacsliMX BeELICCTB rmerncu-Koael. 5. AnacopOuus
KyKypy3HBIMHU TAOYKaMy NapoB Maxy4nx BEUICCTB. 6. 3yueHue cocTaBa U
MPUMEHEHUs] CHHTETHYECKUX MOIOLIUX CPEACTB, colepKalMX JH3UMBL. 7.
PasiosKeHHe CMeCH MUTHEBOW COJbl ¥ CaxapHOH MyApBI MPH HarpeBaHuH. 8.
PacTBopeHue B BOAE ta6netku acrupuda YIICA. 9. TlpurotosneHue



U3BECTKOBOM BOAbI M onbITel ¢ Hel. 10. BsaumopnelictBue pacTBopa
nepMaHraHaTa Kajuusi ¢ ackopOMHOBOM KHUCIOTOM.

IIpakTHyeckass pabora 4 (nomalllHUN 3KcriepUMeHT). BblpauiuBaHue
KPUCTAJIJIOB COJIH.

IIpakTHueckas pabora 5. OuncTKa MNoBapeHHOMU COJIH.

IlpakTHueckas pabora 6 (nomawHui skcnepumeHT). Kopposus
MeTaJljloB.

Tema 4.

Paccka3sbl mo xumuu (34)

Vuenuueckas kongepenyus «Beioaowuecs pycckue yueHvle-XuMuKu».
Kuzup u pestenpHocTh M. B. JlomonocoBa, JI. 1. MenneneeBa, A. M.
bytneposa.

Konkypc coobwenuii yuawuxcsa « Moe nobumoe sewecmeoy. OTKpbITHE,
NoJly4eHUe U 3HaUYeHUe BhIOPAHHBIX YUYaIIUMUCS BEIECTB.

Koukypc  yuenuuweckux npoexmos. WccnenoBanuss B 00jacTH
XUMHYECKUX peakUuh: (QOTOCHHTE3, TIOpeHHe U MEIJEHHOE OKHUCIIEHHE,
KOppO3usl METa/uIOoB M CHnocoObl 3alluThl OT Hee, ApYrue peakliuH,
BbIOpaHHbIE yYalllUMHUCS.



@®opMbl OpraHu3aluHu y4eOHOH 1eATeJbHOCTH:

[lpy  opraHmsaluy  0Opa3OBATENILHOTO  MpOLECCa  UCTIOJIb3YETCA
clleIyIolasi CHCTEMa YPOKOB:

Ypok — JieKUWs - H3JaraeTCs 3HauuTeNbHas 4HacTb TEOPETUYECKOTO
MaTepualia U3y4aeMou TeMblI.

KoMOUHMPOBAHHBIN YyPOK - MPE/NOoaracT BbIOTHCHUE paboT U 3alaHui
pa3HOro BUJA.

Ypok — KOHTpOJIbHas paboTa - MPOBOAMTCHA C UEJBIO JIMarHOCTHUKH
npoGenoB 3HAHWM, KOHTPOJSA YPOBHS 00y4€HHOCTH Yy4allMXCsl, TPEHUPOBKH
TeXHHKE TeCTUPOBAHUSI.

Ypok — camocrosiTeNbHas paborta - NpEeIaraloTCs  pasHbIC BU/1bI
CaMOCTOSITEJIBHBIX paboT.

Ypok — mpaktuyeckas pabora - MPOBOAUTCS C LEJBIO KOMIUIEKCHOTO
IpUMEHEHHUS 3HAHUH.

OcHOBHBbIE BH/bI AeATEeJIbHOCTH.

XapaKTeph30BaTh HOBbIH IKONbHBIM MPEIMET — XUMHUIO, NOHATUE XNMHA,
yTO OHa U3ydaer. I10J0XKUTENBPHOE U OTPHLATSIIBHOC BO3EICTBUE UeIOBeKa Ha
npupoay. KnaccupuuupoBars BELIECTBA I10 3alaHHBIM TIPU3HAKAM.

Ornuuate (u3KYecKoe Teao oT BewlecTa. IloHMMATE yueOHyI0 3a1a4y
ypoKa U CTPEMHUThCs €

BBITTOJIHUT.

®opMyMpoBaTh MpobieMy M HaXOJMTh €& peLICHHE. OGOCHOBBIBATh
B3AMMOCBSI3b XMMHMUECKHX U (PU3MYECKUX ABIEHUH. AHAIU3UPOBATH SBJICHUA U
HAXOMUTb pAa3IHuMsl MEXAy QU3MYECKAMH H XMMHYCCKMMH  ABICHUAMU.
AHaNU3MpOBaTh MOIY4YEHHY0 MH(OPMALHIO. OTBeyaTh Ha UTOrOBbIE BOMPOCHI
U OLleHMBaTh CBOM JOCTHIXKCHHs Ha yPOKe: OCHOBHbIE yCJOBHA [POBEACHHA,
HaOJIOIEHHUS.

[IpoBonuTL HaAGMIIONEHHE 33 OOBEKTaMHU PaGorate ¢ abopaTOpHBIM
o6opyaoBarneM. CobtoaTh NpaBuiia TEXHUKH ©€e301acHOCTH.

OpraHu3oBBIBATh U IUIAHMPOBATH yueGHOE COTPYAHMYECTBO C yUUTENICM
1 OJHOKJIACCHUKAMH.

[IpeoGpa3oBbIBaTh TEKCTOBYIO uHGOpPMALMIO B CXeMy M Tabauily.
Y cTaHaBIMBaTh IPAaHUIIbl COOCTBEHHOrO 3HAHWS ¥ HE3HAHHA

®opMyIMpPOBaTh MPOGNEMy W HAXOAUTH €€ PELICHHE. OpraHu30BbIBaTh
COTPY/IHUYECTBO M B3aWMOIIOMOLLb.

BblensTh  CyLIECTBEHHble — NPU3HAKM W CBOWCTBA 00BEKTOB,
knaccuuuUpoBaTh GaKThl, A€/1aTh BIBObI.



TemaTHueckoe NJIaHUHpPOBAHHE.

No Konnue
JlaTa Tema CTBO
R 4acoB
Paznen | Xumust B 1ieHTpe ecrecTBo3HaHUs (11 yacos)

1 XUMHs KaK 4acTh ecTecTBO3HaHU. [IpeMeT XuMHu. 1

) HabmoneHue W OKCIIEPUMEHT  Kak  METOAbl  M3Y4CHUSA 1
€CTECTBO3HAHUS U XUMHH.

3 [Ipaktuueckas pabora Nel «3HAKOMCTBO C J1aOOpaTOPHBIM 1
o6opyioBanueM. [IpaBua TeXHUKH OE30MaCHOCTH.»

4 IpakTuueckast pabora Ne2 «Habmoznenue 3a ropsieii CBEUOM. 1
VYerpoicTBO M paboTa CIMPTOBKH.»

3 MoienupoBaHue. 1

6 XUMHYECKHE 3HAKK W (POPMYJIbI. 1

7 Xumus v pusuka. 1

8 ArperatHble COCTOSIHHsI BELIECTB. 1

9 XuMmus u reorpadus. 1

10 XuMust 1 OHOJIOTHS. 1

11 KayecTBEeHHBIE pEAaKIIMU B XUMHUU. 1

Paszen I MaremaTuka B Xumuu (9 4acos)

12 OTHOCHTENIbHAsA aTOMHast ¥ MOJICKYyJIIpHas Macca. 1

13 MaccoBasi J0JIsl 3JIEMEHTa B CJI0KHOM BEILECTBE. 1

14 YucTeie BeleCTBA U CMECH. 1

15 O6bemHas J10J1s1 ra3a B CMECH. 1

16 MaccoBas J10Jis1 BELIECTBA B pacTBOPE. |

17 l’[paKanveCKaﬂ pav60Ta ng3 «[Tpurorossenue pacTBopa ¢ I
3aJaHHOH MacCcOBO#M J10J1e# paCTBOPEHHOIO BELIECCTBAY

18 MaccoBast 10151 IPUMECEH. 1

19 PereHue 3a/a4 ¥ yIpaxkHeHuH 1o TeMe «MaremaTika B XHMHK) ]

20 Konrposbhas padora Nel «Martemaruka B XUMUK» 1

Pazzen 111 SIBneHus npoucxosiiuye ¢ BeriecTsamu (11 4acoB)

21 Paznenenue cmeceit. CriocoObl pa3jiesieHus CMeCceH. ]

22 OunbTpOBaHHUE. 1

23 Ancopbuus. 1

24 JlucThIIALUs. 1

75 O6CyKaeHue — pe3ylbTaToB  MPaKTHYECKOH pa6otrer  Ned |
«BpIpaliuBaHie KPUCTAIIOB COIHY

26 [MpaxTHyeckas pabora Ne5 «OuncTKa 10BapeHHOH COJIMY» ]

7 Xnmnqevcme peaklid, YCJIOBHS NpPOTEKaHUs XHMHYECKHX 1
peaKLHui.

28 [Ipu3HaKH XUMHUYECCKUX peaKLui. 1

29 O6cCyX/IeHHe  pe3y/bTaToB  NPaKTHYECKOH pabotbl N6 |
«/3yueHue mpolecca KOppo3uH KeJesa» (loMalIHKUK OMBIT)

30 O6Go6Iienue M aKTyauusalds 3HAHHH 10 Teme «SIBieHMs |
MPOUCXOMSIIKE C BEIECTBAMUY

31 Konrponbnas paGora Ne2  «SlBieHHs NPOUCXOAALIME € 1
BEIIECTBAMMI)

Pasnen V Pacckasbl mo xumud (3 daca)
32 l Vuennueckass KoHpepeHIus «Bparomuecs pyCcCKHC YqeHbIC- 1




XHUMHKH»

33

Konkype coobiuenuii ydamuxcs «Moe Jr00MMOe XMMHUYECKOE
BELLIECTBO»

34

KoHKypc y4eHHYECKHX MPOEKTOB, MOCBSICHHBIA
MCCIIeJOBAHUSM B 00JIaCTH XHMHYECKUX PEAKIIMM.

UTOI'O:

34
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