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Iliianupyemble pe3yabTaThl 0CBOCHUS YU4eOHOI0 MpeaMeTa

3HATH/TIOHUMATD:

XUMHYECKYI0 CHMBOJIUKY: 3HAaKH HEKOTOPHIX XUMHUYECKHUX IJIEMEHTOB,

BaKHEHIIINE XMUMHYECKHE TMOHITHS: XUMUYECKUN BSJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEJIbHAS
aTOMHAasl 1 MOJICKYJISIpHAs. MacChl, arperaTHOE COCTOSTHUE BEIIECTBA.

YMETh

Ha3bIBAaTh: HEKOTOPbIE XUMUYECKUE AJIIEMEHTHI M COSIMHEHHS N3yUYE€HHBIX KJIACCOB;

OOBSICHATH: OTIINYMS PU3HMUECKUX SBJICHUI OT XMMHYECKHX;

XapaKTepU30BaTh: CIIOCOOBI pa3/IeJICHUS CMECEH, MPU3HAKN XUMUYCCKUX PEaKIIHiA,

COCTaBJISITh: PAcCKa3bl 00 YUEHBIX, 00 AIEMEHTAX U BEIIECTBAX;

oOpalarbcs ¢ XMMHUYECKOU MOCYI0M U 1ab0paTopHbBIM 000pY0BaHUEM;

pacro3HaBaTh OMBITHBIM IYTEM: KHUCIOPOJ, YTJIEKHUCIBIN ra3, U3BECTKOBYIO BOAY M HEKOTOPHIE
JPYTHE BEIIECTBA MPH MTOMOIIHA KAaYeCTBEHHBIX PEaKIINi;

BBIYHCIISIT: MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JeMEeHTa Mo (QopMmylie COSAMHEHUS, 00bEMHYIO
JIOJTIO Ta3a B CMECHU, MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MACCOBYIO JIOJIIO PUMECEH;
WCIIOJIb30BaTh TMPUOOPETEHHBIC 3HAHUS W YMEHUS B MPAKTUYECKON JCSITCIBHOCTH U
MTOBCETHCBHOM KU3HU JIISI:

6e3o0macHoOro oOpalieHus ¢ BeIEeCTBAMU U MaTepuaIamMu;

HKOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPY’KAOIIEH Cpelie;

OIICHKH BJIMSIHHSI XHMHUYECKOTO 3arpsI3HEHUST OKPYXKAIOMIEH Cpelbl Ha OPraHUu3M YeIOBEKa;
KPUTHUYECKOU OIEHKU MH(OPMAIINH O BEIIECTBAX, UCMOJIb3yEeMbIX B OBITY;

MPUTOTOBIICHUS PACTBOPOB 3aJJaHHOM KOHIIEHTPAIIIH.

YMmers:

- 0CO3HABAaTh €AMHCTBO U IEJIOCTHOCTh OKPY’KAIOIIET0 MUPa, BO3SMOKHOCTH €T0 IT03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKHU;

- IOCTENIEHHO BBICTPAUBAaTh COOCTBEHHOE 1IETTOCTHOE MUPOBO33PEHUE: OCO3HABATH TOTPEOHOCTD
¥ TOTOBHOCTH K caM0O0Opa30BaHUI0, B TOM YHCJIC i B paMKaX CaMOCTOSTEIbHON JCATEIBHOCTH
BHE TITKOJTBI;

- OIIEHUBATH )KU3HEHHBIE CUTYAI[UU C TOUYKHU 3pEHUS 0€30MacHOro 00pasa KU3HHU U COXpaHEHUS
3JI0POBBS;

- OIIEHUBATH YKOJIOTHYCCKHUI PUCK B3aUMOOTHOIICHUI YEJIOBEKA U TPUPO/IBI.

- opMUPOBATH FIKOJIOTUIECKOE MBIIIJICHUE: YMEHHE OIIEHUBATH CBOIO JCSATEIILHOCTh M MOCTYIKU
JPYTHX JIFOJICH ¢ TOUKH 3PEHUSI COXPAHEHUSI OKPYKAIOIIEH Cpe/Ibl - TapaHTa )KU3HU U -
Oylaromosy4us JIroiel Ha 3emie.

-CaMOCTOSITENIbHO OOHapyXuBaTh M (POpMyIUpoBaTh y4eOHYIO MpPOOJIeMYy, ONMpPENeNsTh IIelb
y4eOHOM JIeATeIbHOCTH;

- BBUIBUTAaTh BEPCHM PEIICHUS NPOOJIEMBI, OCO3HABAaTh KOHECUHBIM PE3yNbTaT, BBIOUPATH W3
MPEITIOKEHHBIX U UCKATh CAMOCTOSATEIHLHO CPEICTBA TOCTHKCHHUSI 1IN,

-COCTaBJIATH (MHIMBHIYAIBHO WIH B TPYIIE) TUIAH PEIICHUS TPOOIICMBI;

-paboTas 1Mo TUIaHy, CBEPATh CBOW JCHCTBHUS C IIEJBIO WM, TIPH HEOOXOAMMOCTH, HCIPABIIATH
OIIIMOKH CaMOCTOSTEIBHO;

-B JINAJIOTE C YYUTEJIIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BHIPAOOTAHHBIE KPUTEPUU OIICHKHU.
[ITkonbHEBIE:

-O6Hapy)uBaeT U GopMyIUpyeT YUeOHYIO MPOoOIeMy MOl PYKOBOJICTBOM YUUTES.

-CTaBUT 1eNb JIEATEIHPHOCTH HAa OCHOBE IMOCTABJICHHOW MPOOJIEMBI M TpEUIaraeT HECKOJBKO
CHOCOOOB €€ JOCTUKEHUSI.



-CaMOCTOSITEJIbBHO aHAJIIU3UPYET YCJIOBUS JOCTMIKEHHUS LI€JIM HAa OCHOBE YYETa BBIACICHHBIX
YUHUTEIIEM OPUEHTUPOB JEHCTBUS B HOBOM Y4eOHOM MaTepuale.

-IUJIAHUPYET PECYPCHI Il JOCTHKEHUS LEIH.

-HazpIBaeT TpyJHOCTH, C KOTOPBIMHM CTOJIKHYJICS NIPU PELIEHUU 3aJaud, U IpeaiaraeT MmyTu HX
npeooieHus/ n30eraHus B AajbHEHIIEH 1eITETbHOCTH.

-Ha3zpiBaeT TpyAHOCTH, C KOTOPBIMHU CTOJIKHYJICSI IIPH PELICHUH 3aJa4M, U MpeuIaraeT myTH UX
npeojofieHus/ n30eraHus B AajbHEHIIEH 1eITeTbHOCTH.

-aHaJIM3UPOBaTh, CPaBHUBAThH, KIACCUPUIIMPOBATH U 0000maTh ¢GakTbl U sBJICHUS. BBIABIATH
MPUYUHBI U CIEJCTBUS MPOCTHIX SABJICHUI.

- OCYILECTBIISATh CPaBHEHUE, KIaCCU(PUKALINIO, CAMOCTOSITEIbHO BEIOMpAasi OCHOBAHMS M KPUTEPUU
JUTSl YKa3aHHBIX JIOTHYECKUX OTEPALIHil;

- CTPOUTH JIOTUYECKOE PACCYXACHUE, BKIIOYAIOIIEE YCTAHOBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3EH.

-C0O3/1aBaTh CXEMaTHUYECKHE MOJIENH C BbIJICICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa.
-COCTAaBJISITh TE3UCHI, PA3JIUYHBIE BUBI IJIAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.).

-npeoOpazoBbIBaTh UH(OPMALIUIO U3 OJHOTO BUA B IpYroil (Tabyuily B TEKCT U TIp.).

- YMETb OIpEAEeNsATh BO3MOKHbIE MCTOYHUKH HEOOXOAMMBIX CBEIECHUM, MPOU3BOAMTH MOUCK
uH(GOPMAIINH, aHATHU3UPOBATH U OIICHUBATH €€ IOCTOBEPHOCTb.

[ITxonbHbIE:

-OCYILECTBIISIET PACHIMPEHHBIN MOUCK MH(OPMAIMU C HCIIOIb30BAaHUEM PECYpPCOB OMOIMOTEK U
HNnrepHera.

-CuntbiBaeT MHGPOPMALIMIO, TPEJCTABICHHYIO C HCIOJIb30BAaHWEM paHEe HEM3BECTHBIX 3HAKOB
(CMMBOJIOB) MPY HATMYUU UCTOUYHHKA, COJICPIKAIIETO UX TOJKOBaHUE.

-Co31aeT MOJIENIN U CXEMBI JJIs PEIICHU 3a/1ay.

- IlepeBomuT CHOXHYIO MO CcOCTaBy HH(OpPMAIMI0 M3 Tpa@UUIEecKOro WIM CHUMBOJBHOTO
MPEICTAaBICHUS B TEKCT U HA0OOPOT.

-YcTaHaBIMBAET B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBIICHHH, MPOIECCOB.

-Y4acTBYyeT B IPOEKTHO- UCCIIEA0BATEIbCKON AEATEIBHOCTH.

-IPOBOAMT HAOJIOCHUE U IKCTIEPUMEHT I10/1 PYKOBOJICTBOM YUUTEIIS.

OCYIIECTBIIAET BbIOOp HamOoisee 3(P(HEKTUBHBIX CIOCOOOB peIIeHUS 3a7ad B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

-J1aeT OIpeEIICHNE OHATHIM.

-YCTaHABJIMBAET IPUUMHHO-CIIC/ICTBEHHBIE CBSI3H.

OOBSICHSIET SIBJICHUS, POLIECCHI, CBA3U U OTHOLLIEHUS, BBISIBISIEMbIE B X0O/1€ UCCIIEJOBAHMUS;
OOBSICHSIET SIBJICHUS, TIPOLIECCHI, CBA3M U OTHOILEHUS, BBISIBISIEMbBIE B X0/1€ UCCIICOBAHUS;

3HaeT OCHOBBI 03HAKOMUTEIBHOTO YTCHUS;

3HaeT OCHOBBI YCBAaUBAIOLIETO YTCHHUSI

YMeeT CTpyKTypUpOBaTh TEKCTHI

(BpIIENSIET  TJABHOE W BTOPOCTENEHHOE, TIJIABHYK  HJACK  TEKCTa,  BBICTPAUBAET
MOCTIeI0BATENbHOCTD ONMUCHIBAEMBIX COOBITH)

-CTaBUTh MPOOIEMY, apTYMEHTUPOBATD €€ aKTyaJIbHOCTb.

-CaMOCTOSITENIbHO TMPOBOJUTH HCCIEIOBAaHHE HA OCHOBE NMPHUMEHEHHUS METOJ0B HAONIOACHUS U
IKCIIEPUMEHTA;

CaMOCTOSITENbHO OpPTraHU30BbIBATH Y4eOHOE B3aUMOJEWCTBHE B TpyIie (OmpenessTs o0luue
LEJH, paclpeaeNsiTh pOJId, JOTOBAPUBATHCS IPYT C IpyroM U T.A.).IIkombHBIE:

-Co0mo1aeT HOPMBI IMyOJIMYHON PedH U PETJIaMEHT B MOHOJIOTE M TUCKYCCHUH.

-ITonp3yeTcs afeKBaTHBIMU PEUEBBIMU KITUIIIE B MOHOJIOTE (IIyOJIMYHOM BBICTYIUICHHH ), JTHAJIOTE,
TUCKYCCHH.



-popMyIMpyeT COOCTBEHHOE MHEHHUE M ITO3UIIMIO, ApTYMEHTUPYET UX.

-KoopauaupyeT CBOIO MO3WIMI0 C TO3UIUSMHU MAPTHEPOB B COTPYTHUUYECTBE MPH BHIPAOOTKE
oo1ero.

-yCTaHABJIMBACT W CPABHUBACT pa3HbIc TOYKU 3PCHHUS, MPEKJEC YEeM MPUHUMATh PCIICHUS H
JienaTh BBIOOD.

-CTIIOPHUT U OTCTAMBACT CBOIO MO3HIIMIO HE BPAKICOHBIM JJIsI ONIIIOHEHTOB 00pa3oMm.
-OCYIIIECTBIIICT B3aUMHBI KOHTPOJIb W OKa3blBa€T B COTPYJAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

- OpPraHW30BBIBACT M IUIAHHPYET Yy4eOHOE COTPYTHUYECTBO C YUYUTEIEM M CBEPCTHUKAMU;
OTIPEACNATh MEeTu M (YHKIUU yYACTHUKOB, CIOCOOBI B3aMMOJICHCTBHS, IUIAHUPOBATH OOIIHE
CIIOCOOBI paOOTHI;.

-yMeeT paboTaTh B TPYyIIe — YCTaHABIMBACT pabO4Yne OTHOMICHUS, 3P PEKTUBHO COTPYIHUYACT
U CIIOCOOCTBYET MPOIYKTUBHOW KOOTIEpAIlW; HHTETPUPYETCS B TPYIITY CBEPCTHUKOB H CTPOUT
MPOJYKTUBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMHU M B3POCIIBIMH.

-YYUTHIBATh Pa3HbIC MHCHHS M HHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO IMO3HIIMIO;

Copepxanue y4e0OHOro nmpeaMera

(1 u B HEOEMIO; BCeTO 34 4.)

Tema 1. Xumus B ueHTpe ecrectBo3HaHus (11 u)

Xumust kax yacmv ecmecmeosnanus. lpeomem xumuu. EcTecTBO3HaHME — KOMIUIEKC HAyK O
npupoze. Hayku o mnpupozme: ¢usuka, xumus, Ouonoruss u reorpagus. IlomoxkurensHoe u
OTpHLIATEIbHOE BO3/ICHCTBHE YeIOBEKa Ha IIPUPOLLY.

[Ipenver xummm. Tena m BemiectBa. CBOMCTBA BELIECTB KaK MX WHIVBHIYAJIbHBIC INTPU3HAKM.
CBoiicTBa BENIECTB KAK OCHOBA MX MPUMEHEHHS.

Memoowr  uzyuenuss ecmecmeosnanus. HaOmroneHne Kak OCHOBHOM METOJ TO3HAHHSA
OKpYXarolllero Mupa. YcloBHS TpoBeleHUs HaOmoaeHus. [wumoresa Kak —MpeArnonoxeHue,
OOBSICHSIIOIIEE WM TIPE/ICKa3bIBaIOIlee IMPOTEKaHWe HAOII0AaeMOro  SIBICHUS. DKCIIEPUMEHT.
JlaGoparopusi. DkcriepuMeHT 1abopaTopHbid ¥ qoManiHuil. CrnocoObl (PUKCUPOBAHUS PE3YNILTATOB
sKcriepuMenTa. CTpoeHHe IIIaMEHU CBEUH, CyXOI0 TOPIOYETO, CTUPTOBKH.

Mooenuposanue. Monenu kak aOCTpaKkTHblE KONMUU H3Y4YaeMbIX OOBEKTOB U IPOIECCOB.
Mopnenu B dusuke. DnekTpodopHas MalirHa Kak aOCTpakTHash MOJENb MOJHUW. Mojenu B
ouonorun. buonornueckne mysmspku. Monend B XMMHM: MaTepUaibHbIe (MOZENM aTOMOB, MOJIEKYJ,
KPHUCTAJLJIOB, allapaToB U YCTAHOBOK) U 3HAKOBbIE (XUMUYECKHE CUMBOJIbI, XUMUYECKHE (DOPMYJIBI U
YpaBHEHHS).

Xumuueckaa cumeonuxa. XUMHUYECKUE CHMBOJBL. VX HamnucaHue, NPOU3HOIIEHUE U MH-
dopmars, KOTOpYI0 OHHM HecyT. Xumuueckue (opmyinsl. WX HammcaHue, NPOU3HOILICHHE U
uH(opMarus, KOTopyro OHU HecyT. HeKehl 1 Ko3(ppULIMEHTHI.

Xumus u pusuxa. YHUBEPCATIHHBINA XapaKTep MOJOKESHUN MOJICKYIISIPHO-KUHETHUECKON TEOPHHL.
[onsATnst «aTomM», «MoJneKyna», «oH». Kpucramnmyeckoe cocTosiHue BelecTBa. Kpucrammmueckue
penieTk TBepapix BeulecTs. uddysus. BpoyHoBckoe 1BMKEHUE.

ArperatHoe cocTosHHE BellecTBa. [a3000pasHble, JKUIKHME W  TBEpHAbIE  BEIIECTBA.
Kpucrannmuueckue u amopHbie TBepabie BemecTBa. OU3HUecKrue 1 XUMUYECKUE SIBICHUSL.

Xumus u eeoecpaghus. 1'eonormyeckoe CTpOSHUE IUTAHETH 3eMIISL: PO, MAHTHs, JUTOC(hEpa.
DJIeMEHTHBIM COCTaB T€0JIOTMYECKMX COCTaBHBIX YacTel IUIaHeThl. MUHepaibl U TOpHBIE MOPOIBIL.
Marmarrueckre U 0cafiouHble (OpraHu4ecKue U HeOpraHn4ecKrue, B TOM YMCIIe U TOPIOYUE) TOPObIL.

Xumust u 6uonoeus. XUMUYECKHH COCTaB JKMBOM KIETKH: HEOpraHudyeckue (Boga u
MUHEpPAJIbHBIE COJIM) U OpraHuuyeckue (OesKu, )KUPbI, YIIIEBObl, BUTAMUHBI) BellecTsa. [IpocThie u



CIIO’KHBIE BEILIECTBA, UX POJIb B JKU3HEAEATEIHHOCTH OPraHu3MoB. buonorudeckas pojb BOJBI B
xuBol kietke. @orocuntes. Poib xmopodusuia B nporecce porocunresa. buonornueckoe 3HaueHue
KHUPOB, OEIIKOB, 3(PMPHBIX MACE, YITIEBOAOB U BUTAMUHOB JJIsl AKU3HEAEATEILHOCTH OPraHU3MOB.

Kauecmsennvie peakyuu 6 xumuu. TloHATHE O KAYECTBEHHBIX PEAKIMIX KaK O PEAKIUX,
BOCIPUHMMAEMBIX OpPTraHOJICITHYECKU: C TOMOIIbIO 3PEHUs, CIyXa, OOOHAHHUS. AHAIUTUYECKUIN
addekt. OnpenensieMoe BEIIECTBO M PEAKTUB Ha HEro. BO3MOXXHOCTH M3MEHEHUS UX POJU Ha
MIPOTUBOMOIOKHYIO.

Hemonctpauuu. 1. Komnekius pa3HbIX TeNl U3 OHOTO BEIIeCTBa WM MaTepuaia (Hampumep,
nabopatopHas rocyjia u3 crexia). 2. Komnekius pa3nudabix Tei1 wiv GoTtorpaduid Ten U3 aTroMUHHS
JUIS1 WJUTIOCTPALIMU MJIEU «CBOMCTBAa — MPUMEHEHHEY. 3- YyeOHoe 000pyI0BaHHE, UCIIOJIb3yEMOE TIPU
U3ydeHuH (U3uKU, Ouojoruu, reorpadguu u xumuu. 4. DnekrpodopHas MalMHa B JIEHCTBUM. 5.
['eorpaduueckue mozaenu (rimodyc, kapra). 6. buonorndeckue mMonenu (MyJIsKA OPraHOB U CHCTEM
OpPraHOB pAacTEHUW, XMUBOTHBIX M YeyoBeKa).7. PHU3MYECKHE W XUMHUYECKHE MOJEIU aTOMOB,
MOJIEKYJI BEIIECTB U WX KPUCTAJUTMYECKHX pemieTok. 8. OObeMHBIE U MIAPOCTEPKHEBBIE MOJICIIH
MOJIEKYJ BOJIbI, YTJIEKUCIIOTO M CEPHUCTOTO Ta30B, MeTaHa. 9- PacrpocTpaHeHue 3amaxa OfeKOJIOHa,
IyXOB WM Jae3ofopanta kak mporece auddysun. 10. OOpasipl  TBEpIAbIX BEIIECTB
KpucTaJummyeckoro crpoenus. 11. Mogemm kpucrammdeckux pemerok. 12. Tpu arperatHsix
cocrosHusi Bozipl. 13. TlepenuBaHue yrieKuclioro ra3a B CTakaH, YPaBHOBEICHHBIM Ha Becax. 14.
Komnekims kpucTammmyeckux U aMop(HBIX BEIIeCTB U u3aenuil u3 Hux. 15. Komnekuus Munepanos
(J1Ta3ypuT, KOpYHH, XaJbKONMUPHT, (iarooput, ramur). 16. Komnekuus ropHbIX Mopoj (TpaHUT,
paznuyHbie (OPMBI KAJIBIIUTA - MeJ, MpaMop, U3BeCTHAK). 17. Koekius roproynx MUCKOMaeMbIX
(HedTh, KaMEHHBIN YroJib, CHaHIBI, TOPP). 18. CrnuproBas KCTPAKIUS XIOpOPHIUIA U3 3eTCHBIX
mucteeB. 19. TlpokanuBanue cyxoil 3el€HM pacTeHHid B My(elbHON Meud Ui KOJIWYECTBEHHOTO
OIpENIENICHUs] MMHEpaIbHbIX Bemects B Hux. 20. KauecTBeHHas peakuuss Ha kucnopox. 21.
KauectBeHHas peakiis Ha yIiieKUCIbIi ra3. 22. KauecTBeHHas peakiusi Ha U3BECTKOBYIO BOY.

JlaGopaTopHble omnbiThl. 1. OnucaHue CBOWCTB KHUCIOPOJA, YKCYCHOM KHCIIOTHI,
amomunus. 2. CTpoeHue IJIaMeHH CBeud (CIUPTOBKU, CyXoro roprouero). 3. HaGmonenue
OpOYHOBCKOT'O JIBWKEHHUSI YaCTMUYEK YEpHOW TYIIM MOJA MHUKpockomoM. 4. M3ydeHue rpaHura c
TIOMOIIIBIO YBETMUUTENILHOTO cTeka. 5. OOHapyKeHHe *KHpa B CEMEHaX MOJCOJIHEUHHKA U TPEIIKOTO
opexa. 6. OOHapyxeHue (UPHBIX Macell B amneIbCUHOBOM KOpke. 7. OOHapyXeHue Kpaxmayia u
Oenka (KJIEMKOBMHBI) B MUICHWYHON Myke. 8. OOHapyXeHue YIJIEKHCIIOro Ta3a B BbIIbIXaEMOM
BO3/yX€ C IOMOIIBIO U3BECTKOBOM BOJIBL.

JomamHuii 3KcnepuMeHTt. 1. U3rotoBneHue wmozeneid MoOJEeKya U3 IUIACTWIMHA. 2.
Huddys3us noHoB mepMaHraHaTa Kanusi B Boje.3. M3yuenue ckopoctu auddy3un aspososneid. 4.
Huddysus caxapa B Bome. 5. ONBITBI € MYCTOM 3aKPBHITOW IUIACTUKOBOM OYTBUIKOM. 6.
KonnuectBeHHOE onpenencHue coaepKaHWs BOJABI B CBEXEW 3eneHU. /. B3aumopernctue
acKOpOMHOBOW KUCIOTHI ¢ HoaoM. 8. M3ydyeHue coctaBa MOJMBUTAMUHOB W3 JIOMAIlIHEW anTedyku. 9-
OOHapy»eHHe KpaxMaa B POAYKTaxX MUTAHUS.

IIpakTuuyeckast padora 1. 3HakoMcTBO ¢ saboparopHsIM oOopynoBanueMm. [IpaBuia
0e30omacHOCTH TipY paboTe B XUMUYIECKOM KaOHHETe (JT1abopaTopun).

IIpakTnueckass paGora 2. HabGmromenuwe 3a ropsiiell cBedol. YCTPOKMCTBO CITUPTOBKH.
I[IpaBuna paboThI ¢ HAarpeBaTeIbHBIMI TPHOOPAMHL.

Tema 2.
MaremaTtudeckue pacuerbl B xumun (10 u)

OmHocumenvhvle amomuas u MonexkyiapHas maccsl. TlonsTie 06 OTHOCUTENBHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOM eauHullbl. OmnpeneneHne OTHOCUTETbHON aTOMHOM
Macchl XMMHMYECKHX DJEMEHTOB MO mepuoauueckoi Ttabmuue. Haxoxzaenwe mo Qopmyne



BELIECTBA OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAacChl KaK CyMMBl OTHOCHUTEJIBHBIX aTOMHBIX Macc
COCTaBJISIFOIINX BEIIECTBO XUMUYECKUX FJIEMEHTOB.

Maccoeas 0onsi xumuueckoz2o 2nemeHma 6 cuodcHom eeujecmee. IloHsTHE O MaccoBoi 1o071€ -
(W) XHUMIYECKOro 3JIeMEeHTa B CJIOKHOM BEILIECTBE M e pacueT o ¢opmye Bemectsa. HaxoxaeHne
(bopMyITBl BElIeCTBa MO 3HAYCHUSIM MACCOBBIX JI0JIEH 0Opa3yroIIMX €ro JIeMEHTOB (11 2-4acoBOTO
U3Y4YEHHUS Kypca).

Yucmuie eewecmea u cmecu. Tlonstue o urcToMm BemiectBe U cMecH. CMecHu ra3o00pasHble
(BO3MyX, MPHUPOIHBIN Ta3), >kuakue (HedTh) U TBepAble (TOpHBIE MOPOABI, KyJIMHApPHBIE CMECH,
CHUHTETUYECKUE MOIOIIHE cpesicTBa). CMecH TOMOT€HHBIE U TeTepOTreHHbIE.

Obvemnas donsi kKomnonenma 2azoeou cmecu. Ilonsatrue 00 oObeMHOI fo5e ((¢p) KOMIIOHEHTa
razoBoi cmecu. CocTaB BO3/yxa U MPUPOIHOTo ra3a. Pacuer oGbeMa KOMIIOHEHTa ra30BOM CMECH T10
ero 00beMHOM J1071e, 1 HA0OOPOT.

Maccosas dons eewgecmea 6 pacmeope. I1onsiTHE 0 MaccoBoit one (W) BelecTBa B pacTBOpeE.
PactBoputens u pacTBOpeHHOE BellecTBO. PacueT Macchl pPacTBOPEHHOrO BEIIECTBA IO MAacce
pacTBOpa M MacCOBOW JI0JIe€ PACTBOPEHHOTO BEILIECTBA U APYIHE PacueThl C MCIOIb30BAHUEM 3THX
TTOHSITUH.

Maccosas oons npumeceri. TloHsTHE 0 YUCTOM BemlecTBE M mpuMecu. MaccoBast 1oist (W)
npuMecu B oOpasie ucxoaHoro BemectBa. OCHOBHOE BemlecTBO. PacueT macchl OCHOBHOTO
BEILIECTBA 10 MAacCe BEIECTBAa, COACPIKALIErO ONPEAEICHHYI0 MacCOBYIO OO0 MpPUMECEH, U
JIPYTUE PACYEThl C UCIIOIB30BAHUEM ITUX MOHSITUH.

Jemoncrpauun. 1. Munepansl kyniput u teHopuT. 2. Okcua prytu(Il). 3. Komneknun
pa3JIMUHBIX BUJOB MpaMopa U U3AeNINi (WM WITIoCTpauuid u3aenuii) u3 Hero. 4. CMecb peuHoro
U caxapHOoro necka u ux paszaenenue. 5. Komnekuus «Hedts u HedpTenpoaykTs». 6. Komnekuus
OBITOBBIX cMecel (KyJTuHApHBIE CMECH, CHHTETUUECKHE MOIOIINE CPEICTBA, IAMITYHHU, HATUTKUA U
ap.). 7. Auarpamma o0eMHOTO cocTaBa Bo3ayxa, 8. Jluarpamma 0o0beMHOTO cOCTaBa MPUPOTHOTO
raza. 9- IlpuroroBneHue pactBopa ¢ 3aJaHHBIMM MAacCOl U MaccOBOM J0Jiell pacTBOPEHHOTO
BemiecTBa. 10. OOpa3upl BEHIECTB W MaTEpPUANOB, COJEPIKAIIUX OMNPEICICHHYIO 100
IIPUMECEM.

Jomamuuii 3xkcnepuMenT. 1. l3ydenwe coctaBa OBITOBBIX KYJIMHApHBIX U
XO35IUCTBEHHBIX CMECEH MO ATHKETKaM. 2. [IpuroroBiieHne pactBopa COJIM, pacYET MAaCCOBOM
JIOJIU PaCTBOPEHHOTO BEILECTBA U OMBITHI C MOJYyYeHHbIM pacTBOpoM. 3- M3ydeHue cocraBa
HEKOTOPHIX OBITOBBIX M (papMaleBTUUECKUX MpernapaToB, COJIEPKAIIUX OMPEEICHHYIO 00
IIPUMECEN, 110 UX ITUKETKAM.

IIpakTtuyeckass padora 3- [lpuroroBieHune pacTBOpa C 3aJaHHOM MacCOBOW JOJIEN
pPacTBOPEHHOI'0 BEIIECTBA.

Tema 3.

SABaenusi, npoucxoasimmue ¢ Bemecreamu (11 1)

Pazoenenue cmeceii. TlonsiTue o pa3feneHUu cMecedl M OYMCTKE BemiecTB. HexoTopswie
MPOCTEHINE CIOCOOBI Pa3AelieHUsT CMECeil: MpOoCeMBaHHE, DPA3JCIICHHE CMECed MAarHUTOM,
OTCTaWBaHUE, JIEKAHTAIMs, LEHTPU(YrUpoBaHUE, pa3JeJICHUE C TOMOINBIO JCIUTECIHHOU
BOPOHKH.

Qunemposanue. DunbTpoBaHHe B 1adOpaTOopuu, OBITY U Ha MPou3BoACcTBE. OribTparT.

Aocopbyua. Tlonstue 06 ancopbuum u aacopOeHTax. AKTHBHPOBAHHBIN yToib Kak
BOXHEUIINNA afcOpOCHT, €r0o UCIOJb30BaHUE B OBITY, Ha MPOU3BOJACTBE U B BOCHHOM JEJE.
YcerpolicTBO IPOTHBOTA3A.

Hucmunnayua, xpucmaniuzayus u  evinapueéanue. JIMCTWILIILUAS Kak IpoLece
BBIJICJICHUS BEIECTBA U3 KUJKOW cMecu. J(ucTunnupoBaHHas Boja U 00JIacTH €€ TPUMEHEHHUS.
[leperonka nedtu. HedrenmpoaykTel. @pakimuoHHAs TEPEroHKa KUIKOTO  BO3AyXa.



Kpucramnuzauust u BelmapuBaHue B Jabopatopuu (KpUcTaIU3aTOpbl U (happopoBbie YaIIKU
IS BHITIAPUBAHUS) U TIPUPOJIE.

Xumuueckue peaxyuu. IToHATHE 0 XUMUUYECKOM peaKLMU KaK MPOLECCE MPEeBpalleHUs
OJIHUX BEILLIECTB B IpyTHe. Y CIOBUS TEUCHUS U NPEKPAIIECHUS XUMUUYECKUX PEAKITUN.

Ilpuznaku  xumuueckux peaxyuu. VI3MeHeHue 1BeTa, BBINAJEHUE OCAJKa,
pacTBOPEHME OCaJKa, BBIICIICHUE Ta3a.

Jdemoncrpanuu. 1. I[IpoceuBanue cMecu MyKH M caxapHOro mnecka. 2. Pa3genenue
CMECH TMOpOIIKOB cepbl M Xkene3a. 3. PazneneHue cMmecu MOPOIIKOB cepbl U mecka. 4.
Paznenenne cmecn BOABI M PAaCTUTEIBHOTO Macja C IIOMOUIBIO JIEJINUTEIBHONM BOPOHKH. 5.
Hentpudyruposanue. 6. @unptpoBanue. 7. PecnupaTopHble Macku U MapJjeBble MOBI3KHU. 8.
AJZlcOpOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO Y. 9. Cunukaresib U €ero NpuMeHeHHe B ObITY
u Jerkol mnpombimieHHocTH. 10. IlpotuBoraz um ero ycrpoictBo. 11. Ilonmyuenue
TUCTUJUIMPOBAHHOW BOJIBI C TMOMOIIBIO JIA0OPATOPHOM YCTAHOBKH JJii HEPErOHKHU
xkuakocted. 12. Komnmekmusa «Hedptp u nHedTempomykte». 13. Pasmenenue cmecu
nepMaHraHaTa HW JuUxpomaTa Kainus crmocoboMm kpucrtaimnuszanuu. 14. BzaumopeiicTBue
IOPOWIKOB JKeJie3a W cepbl npu HarpeBaHuu. 15. IlomydeHuwe yriaekucioro rasa
B3aMMOJICHCTBUEM MpaMopa C KUCIOTOW U OOHAPY>KEHUE €ro ¢ TOMOIIBI0 U3BECTKOBOM BO/IHI.
16. Karanutudeckoe pas3iioKeHUE NEpoKcHAa BoaopoAa (KaTanu3atop — JHOKCHU]
Mapranua). 17. @epMeHTaTUBHOE Pa3JIOKEHUE NMEPOKCUIA BOJOPOAA C MOMOIIbIO KaTajl a3bl.
18. KHUCIOTHBIM OTHETYyWIMTENb, €r0 YCTPOMCTBO W npuHOUN AcicTBus. 19. Peaknnsa
HEUTpalu3aluy  OKpalmeHHoro ¢eHoN(pTalenHoM pacTBopa wienodd  KucimoToir.  20.
B3aumopeiictBue pacTBOpoOB NepMaHraHaTa M JIHXpoMaTa Kallds C pacTBOPOM Cylb(ura
Hatpusi. 21. Ilomyuenue ocanka ruapokcuga wmenu (II) unu ruapoxcuma xenesa(lll)
peakuueir obOmena. 22. PacTBopeHHE TMOJYyYEHHBIX OCAaJKOB THUAPOKCHUIOB METAIIOB B
kuciore. 23. [lonydyeHue yriekucioro raza B3auMOJEHCTBHEM pacTBopa kapOoHaTa HaTpHS C
KUCJIOTOM.

JlaGopatopHble onbIThl. 1. M3rotoBienue ¢uinbrpa U3 GUABTPOBAIBbHONW OyMaru WiIH
OymaxkHoi candetku. 2. M3yuenune ycTpoicTBa 3a)KUTAIKH U €€ TJIaMEeHHU.

JomamHuii 3xkcnepuMenT. 1. Pa3nenenue cMecu Cyxoro MoJjioka U peqHOro mecka. 2.
N3roToBnenue MaplieBOW TMOBS3KM KaK CpEICTBA HWHIWBUAYAJIbHOM 3alUTHl B TMEPUOJT
snuaemuu rpunmna. 3. OTcramBaHue B3BECHM MOPOIIKA JJISI YUCTKA TOCYABI B BOJIE U €€
nexantanus. 4. AncopOuusi aKTUBUPOBAHHBIM YTIIEM KpPacCAIIMX BEIIECTB IMETCH-KOIBL. 5.
AncopOuust KyKypy3HBIMU TallOYKaMH MapoB Maxydux BemiecTB. 6. M3yueHue cocraBa u
MPUMEHEHUS] CUHTETUYECKUX MOIOIIUX CPEACTB, COJEpIKAIIUX dH3UMBL. 7. PaznmoxkeHnue cmecu
MUTHEBOM COJBI M CaxapHOW MyApbl NMpu HarpeBaHuu. §. PacTBopeHue B Boje TabieTku
acriupuna YIICA. 9. IIpuroroBiieHue u3BeCTKOBOM BOIBI U OMNBITHI ¢ HeH. 10. Bzaumoneiicteue
pacTBOpa mepMaHraHaTa Kajaus ¢ aCKOpOMHOBOM KHCIOTOM.

IpakTuyeckas padora 4 (JOMaIIHAN SKCIICPUMEHT). BrIpaliuBaHue KPUCTAILJIOB COJIH.

IIpakTHyeckas padora 5. OuncTKa NOBapEHHOM COJH.

[TpakTruueckas pagora 6 (qomamiHuii SkciepuMeHT). Koppo3usi MeTaios.

Tema 4.

Paccka3bl mo xumum (24)

Vuenuueckan kongepenyus «Bwidaowuecs pycckue yuenvle-xumuxuy. Ku3zHbp H
nestenabHocTh M. B. JlomoHocoBa, J[. 1. MenaeneeBa, A. M. bytieposa.

Konxypc coobwenuti yuawuxcsa «Moe nobumoe gewecmsoy. OTKPBITHE, TIOJTYYECHUE U
3HauYEHHE BHIOPAHHBIX YYAUTUMUCS BEUIECTB. KOHKYPC yueHuyeckux npoexmos.



TemaTnueckoe IIAHKPOBAHME

No Paznen, rema | KommuectBo |[KiroueBwie DopMbI
4acoB
BOCIIMTATEIILHBIC paboThHI
3aJa4u
1. | Xumus B ueHTpe 11 1.Ycranosnenue Kondepenmyus,
eCTECTBO3HAHUS. TOBEPUTEIIBHBIX CeMUHap, JIEKIIHS,

OTHOILECHUIH MEXTY cobecenoBanue,
YYUTEIIEM U €T0 KOHCYJIbTaIIHS,
VUCHUKAMH, mabopaTopHo-
CIIOCOOCTBYIOIINX HpakTHyeckas padboTa.

[HO3UTUBHOMY BOCIIPUSTHIO
yyaruMucs TpeOoBaHUN U
[pOCKO yuuTens,
[PUBJICUCHUIO UX BHUMAHUS
K 00CyK/1aeMOil Ha ypoke
nH(pOpMAaLUY, AKTUBU3ALUU
WX [I03HABATEIbHON
eI TeTbHOCTH.
2. opMupoBaHHE HAYYHO
[PaBUJIbHBIX OTHOLICHUH K
pupojie, OOIIECTBY, TPYY,
3I0POBBIO.
3. [IpumeHeHne Ha YpOKe
MHTEPaKTUBHBIX (OPM
pPaboThI yyaluxcs:
WHTEJUIEKTYaJIbHBIX UTP,
rpynnoBoi paboThl WK
paloThI B Iapax, KOTOpbIE
y4aT IIKOJbHUKOB
KOMaHHOHU paboTe u
B3aNMOJICHCTBHIO C
NPYTUMH IETbMHU.
4 IlpuBnedyeHre BHUMaHUS
IKOJIbHUKOB K
[IEHHOCTHOMY aCIEKTy
MN3Yy4aeMbIX Ha ypOKax
SIBJICHUM, OpraHu3alus ux
paboThI ¢ OTy4aeMoii Ha
YpOKE COLUaIbHO
3HAYMMOM nH(popManuei -
WHULUIPOBAHUE €€
o0CcyxIeHus,
BBICKA3bIBAaHUS yUaIllUMHUCS
CBOETO MHEHHS 110 €€
MOBOJTY, BEIPAOOTKH CBOETO
K HEW OTHOILIECHUS.

5 Ucnonrs3oBanue

BOCIIMTATEIbHBIX
BO3MOKHOCTEHN COJIEpKaHUS

I'pynmoseie
00y4eHUSI:
pabora
PYIIIOBON
1abopaTOPHBIN
NPaKTUKyM, TPYIIOBBIE
TBOpUYECKUE 3aJaHUSI.

hopmbl
TpyIIOBast

Ha YPOKE,

NunuBuyansHbie
dbopmbl  paboTBl B
KJlacce W JoMa: padora
C JUTepaTypoid WU
DIICKTPOHHBIMU
UCTOYHUKAMHU
nH(popManuu,
MUChMEHHBIC
VITPAXKHCHHS,
BBITIOJTHEHHE
VHTHBUTyaJIbHBIX
3a/1aHus C
ncnosib3oBanreM UKT.




y4eOHOT0 mpeaMeTa yepes
JIEMOHCTPALHIO ICTSIM
[IPUMEPOB MIPABUIBLHOIO
OTHOILCHUS K IPHPOJIE.

MareMaruka B 9
XUMUU.

SIBieHus, 11
IIPOUCXOIAIIIE C
BEIECTBAMU.

Pacckassl o 3
XUMUU.

Hroro: 34
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