IIpunoxenune Ne 29

K OCHOBHOU 00pa3oBaTeIbHON
IporpaMme OCHOBHOI'O OOILIETO
obpazosanust MBOY COII Ne 50

PABOYAISA ITPOI'PAMMA
10 Y4eOHOMY IIpeaMeTy
«BBenenue B XuMuIo»

7 KJjacce



Conepxxkanue y4eOHOro nmpeamera

BBEJIEHUE Tema 1. Xumus B ueHTpe ecrecrpo3Hanus (11 1)

Xumus kax wacmo ecmecmeosuanus. Ilpeomem xumuu. EcTecTBO3HaHNE — KOMIUIEKC HayK
o npupone. Hayku o mpupoze: ¢usuka, xumus, Ouonorus u reorpadus. IlomoxurtensHoe u
OTPULIATENILHOE BO3/ICHCTBUE YETIOBEKA HA IIPUPOAY.

[Tpenmet xumun. Tena u BemecTa. CBOMCTBA BEIIECTB KaK UX WHAMBUAYaJIbHbBIC TPU3HAKY.
CBolicTBa BELLIECTB KaK OCHOBA UX IPUMEHEHMUSL. Memoowl
usyyenus ecmecmeosnanus. HaGnroneHne Kkak OCHOBHOM METOJ MO3HAHMS OKPY)KAIOIIEro MHpA.
VYcnoBust mpoBeneHus: HaOmoaeHus. [umore3a Kak MpennoyioKeHHe, OOBSICHSIOIEE WIH
IpeJcKa3blBaoIlee NpoTeKkaHue HabmogaeMoro sBieHus. OkcrepuMmeHnt. JlaGopaTtopusi.
DOKCepuMeHT JiabopaTopHblii ©  jgomamHui. CrnocoObl  (QUKCHPOBAHHS — PE3YJIBTATOB
skcriepuMenTa. CTpoeHue MIaMeHH CBEYH, CyXOro rOpIOYero, CIMPTOBKH. Mooenuposanue.
Mogenn Kak aOCTpakTHBIE KOMHWM HM3y4aeMbIX OOBEKTOB M IMpPOIEcCCOB. Moxaenn B (pH3HKe.
OnektpodopHass MammHa Kak aOcTpakTHas Mojeinb MoOJHUH. Mojgenun B OHOIIOTHU.
buonoruueckue mynsxu. Mopenu B XMMUU: MaTepuaibHble (MOAEINM aTOMOB, MOJEKYI,
KPUCTAIIJIOB, aNmnapaToB M YCTAaHOBOK) W 3HAKOBbIE (XMMHUYECKHWE CHMBOJIbI, XUMUYECKUE
(dopMyJibl U ypaBHEHUS).

Xumuueckan cumeonuxka. XUMHYECKHE CHUMBOJIBI. VX HamucaHue, MPOU3HOIICHHUE U
uHpOpManus, KOTOPYI0 OHU HecyT. Xumudeckue popmyinsl. X Hamucanue, NpOM3HOUICHUE U
uH(popMalrs, KOTOPYIO OHH HecyT. MHAEKCHI U KOADHUIIUEHTHI. Xumus
u ¢usuxka. YHUBEPCAIBHBIA XapakTep MOJOXKEHUH MOJCKYISIPHO-KHHETUIECKOH TEOpHUH.
[TonsTust  «aTtom», «MOJEKyla», «HOH». KpHCTaluMueckoe COCTOSIHHE  BEIeCTBa.
Kpucraimmaeckne pemeTrkd TBepAblX BemiectB.  Juddy3us. bpoyHOBCkoe ABMKCHHE.
ArperaTHoe COCTOsIHME BemlecTBa. [a3oo0Opa3Hble, KHUAKHE U TBEpAbIE BEIIECTBA.
Kpucrannuueckue u amopduble TBepable BellecTBa. PU3NYECKHE U XUMUYECKUE SIBJICHUS.
Xumusi u 2ceocpagpus. I'eonorndeckoe CTPOEHHUE IUIaHeTHl 3eMilsi: SIpo, MaHTHA, JUTOCchepa.
DJIEMEHTHBIN COCTaB Me€0JOTHYECKUX COCTABHBIX YacTel riaHeTbl. MuHepasisl U TOPHbBIE TOPOIbIL.
Marmartuueckue U ocagouHble (OpraHMYECKHe M HEOpraHWYecKHe, B TOM YHCIE M TOpIOYHE)
MOPOJIBI.

Xumusa u Ouonoeus. XUMHUYECKUN COCTAaB JKMBOW KIIETKM: HEOpraHudeckue (Bojga M
MUHEpPAJIBHBIE COJIM) U OpraHrueckue (OeIKu, )KUpPBI, YIIIEeBOAbl, BATAMHUHBI) BellecTBa. [IpocTbie
Y CJIO’KHBIE BEILIECTBA, UX POJIb B )KM3HEAEATEILHOCTH OPraHu3MoB. bronornueckas posib BOJbl B
*kuBor kietke. dorocunTes. Ponmp xmopodwunina B mpouecce ¢otocunresa. buomornueckoe
3HaYeHHE KHUPOB, OCNKOB, 3(PUPHBIX Macell, yIJIeBOJA0B U BUTAMUHOB /ISl JKU3HEIESITEIbHOCTH
OpraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHSITHE 0 KaUYECTBEHHBIX PEAKIUAX KAK O PEAKLHUX,
BOCIPUHHUMAEMBIX OPTaHOJIEITUYECKH: C TOMOIIbIO 3PEHHUS, CIIyXa, OOOHSHMS. AHATUTUYECKUIN
apdext. OnpenenseMoe BEIIECTBO U PEAKTUB HAa HEro. Bo3MOXXHOCTh M3MEHEHMs MX POJIM Ha
MIPOTUBOMNOJIOKHYIO.

JdemMoHCcTpanmu.

1. Konnekuust pa3HbIX TN U3 OJHOTO BEILECTBA WM MaTepuaia (Harpumep, labopaTopHas
1ocyJia U3 CTeKa).

2. Konnexuus pa3nuyHbIX TeI WK ¢poTorpaduil Ted U3 alrOMUHUS [T WLTIOCTPALUN UIEN
«CBOWCTBA — IPUMEHEHUE.

3- YueOHOe 000opynoBaHHe, NCIIOIB3yEMOE TIPH W3YUeHUH (HU3UKH, OHOJIOTHH, Teorpadun
U XUMUH.

4. OnexTpodopHas MalvHA B IEHCTBHH.

5. 'eorpaduueckue moaenu (riaodyc, KapTa).

6. buonoruueckue Mozienu (MyJIs>KM OPraHOB U CUCTEM OPraHOB PacTEHUH, )KUBOTHBIX U
YeJI0BEKa).



7. ®u3nUecKrue ¥ XMMUYECKHE MOJIEIM aTOMOB, MOJIEKYJ BEILIECTB U UX KPUCTAJUIMYECKUX
PELIETOK.

8. OObEMHBIE U IAPOCTEP>KHEBBIE MOJICIN MOJIEKYJ BOJBI, YIJIEKHUCIOTO M CEPHUCTOTO
ra3oB, METaHa.

9- PactipocTpanenue 3anaxa OJeKOJI0Ha, TyXOB WM J€30[0paHTa Kak mpouecc Tudy3uu.

10. O6pa3ibl TBEPBIX BELIECTB KPUCTATUINYECKOTO CTPOSHHUSL.

11. Moaenu KpuCTaIIIMYECKUX PELIETOK.

12. Tpu arperaTHbIX COCTOSIHUS BOJIbI.

13. IlepenuBanue yriaeKuciIoro ra3a B CTakaH, ypaBHOBEIICHHBIN Ha BEcax.

14. KosuteKiys KpUCTAUTMYECKUX U aMOP(HBIX BEIIECTB U U3CIINIA U3 HUX.

15. Komnekiust MuUHEpasoB (JIa3ypuT, KOPYH]I, XaIbKOITUPHUT, (DIFOOPUT, TJIHT).

16. Kosutekuus ropHbIX mopoJ (IpaHMT, pa3iuuHble (OpMBI KajlbLUTa - MEJ, Mpamop,
W3BECTHSK).

17. Konnekuus roprouux UckonaeMbix (HeTh, KAMEHHBIN yroiib, ClIaHIbl, TOPD).

18. CimpToBas 3KCTpaKkIus XJI0po(HILIa 13 3€JICHBIX JTUCTHEB.

19. IIpokanuBaHue CyXOW 3€J€HHM pacTeHUH B My(enbHOW medu i KOJIMYECTBEHHOI'O
OTIpeieNIeHUs] MUHEPAJIbHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakiysi Ha KUCIOPOI.

21. KayecTBeHHas peakius Ha YIJIEKUCIIbIN ras3.

22. KauecTBeHHas peaklys Ha U3BECTKOBYIO BOJY.

JlabopaTopHble ONBITHI.

1. Onucanue CBOMCTB KUCIOPO/1a, YKCYCHOM KMCIIOTHI, ATFOMUHMSL.

2. CTpoeHue MmiIaMeHu CBeUYH (CIIUMPTOBKHU, CyXOT0 TOPIOYETO).

3. HaGmroieHre 6poyHOBCKOIO IBUYKEHHS YACTUYEK YEPHOU TYIIH MOl MUKPOCKOIIOM.

4. VzydeHue rpaHUTa C TIOMOUIBIO YBEINYUTEIHHOTO CTEKJIA.

5. OOHapy>keHue Kupa B cCeMeHax IMOJICOIHEYHHUKA U TPELIKOI0 opexa.

6. OOHapy>xeHue 3(UPHBIX Macel B aleIbCHHOBOM KOpKE.

7. ObHapy>xeHue Kpaxmaia 1 Oenka (KJI€HKOBUHBI) B IIIEHUYHOU MYKeE.

8. OOHapy’keHHe YIJIEKHCIOro ra3a B BBIIBIXAaEMOM BO3AYyX€ C MOMOIIBI0 HU3BECTKOBOM
BOJIBI.

JloMalIHUi IKCIIEPUMEHT.

1. M3roToBneHne Moieseld MOJIEKYJT U3 TIJIACTUIIMHA.

2. Muddy3us HOHOB epMaHraHaTa Kajius B BOJIE.

3. Uzyuenue ckopoctu nuddy3uun adpo3oei.

4. Iuddys3us caxapa B BoJeE.

5. OnbITHI € yCTOM 3aKPBITOM MJIACTUKOBOM OyTHUIKOM.

6. KonnuecTBeHHOE onpesiesieHne CoAep KaHus BOJIbI B CBEXKEH 3e/IeHH.

7. BzaumopeiicTBre aCKOPOMHOBOM KUCIOTHI C HOOM.

8. M3ydyeHue cocraBa NOJMBUTAMUHOB U3 JOMAIIIHEH alTeUKH.

9.00HapyxeHmne Kpaxmaja B MPOIYKTax MMATAHUS.
IIpakTnyeckass padora 1. 3HakoMcTBO ¢ JabopaTopHbIM oOopynoBaHueM. IlpaBuia
0e30MacHOCTH pu pabote B XUMHYECKOM KaOuHeTe (;1abopaTopun).

IIpakTnyeckas padora 2. HaGmonenue 3a ropsiuieit ceedoit. YcrpoiictBo cniuptoBku. [IpaBuna
paboThI ¢ HarpeBaTeIbHBIMU PUOOPaMHU.

Tema 2. MatemaTu4eckne pacuerbl B Xumuu (9 1)

OmuocumenbHvle amoMHAs U MONEKYAApHas maccyl. [lonsTne 06 OTHOCUTENIbHBIX aTOMHOM
U MOJIEKYJSIDHOM Maccax Ha OCHOBE BOJOpPOJHOM eauHMLbl. OmnpeneneHne OTHOCHUTENbHON
ATOMHOM Macchl XMMHUECKUX 3JIEMEHTOB I10 epuoanyeckoit Tabnune. Haxoxnenue no popmyine
BEILECTBA OTHOCUTEJILHOW MOJIEKYJISIPHOM MAacChl KaK CyMMbl OTHOCUTEJIBHBIX aTOMHBIX MAacc
COCTABJISIFOIIMX BEIIECTBO XUMHUYECKHUX JIEMEHTOB. Maccosas 0ons
XUMUYECKO20 I/IeMeHMA 6 CIOHCHOM geujecmee. T1oHATHE O MaccOBOU jaoiie -(W) XMMHUYECKOTO
JJIEMEHTa B CJIOXHOM BEILIECTBE M €€ pacueT no ¢gopmyne BemecTBa. HaxoxneHue Gpopmyiisl
BEIIECTBA [0 3HAYCHUSM MACCOBBIX JOJIEH O0pa3yloIuX €ro 3JIeMEHTOB (i 2-4acoBOTO
W3Yy4YeHUs Kypca).



Yucmoie sewgecmsa u cmecu. Ilonsarue o ynctoM BemecTBe U cMecH. CMecu ra3000pa3Hble
(BO31MyX, IPUPOIHBIN Ta3), kuakue (HedTh) u TBepable (TOPHBIC MOPOABI, KYJIUHAPHBIE CMECH,
CUHTETHMUYECKHE  MOIOLIME  CPEJCTBA). CMmecn  romMOreHHble M TE€TEPOTCHHBIE.
Obvemnasn 0onsi kKomnonenma 2azosoli cmecu. Ilonarune o6 oObeMHOU noyie () KOMIIOHEHTA
ra3oBoii cmecu. CocTaB BO3/lyxa U PUPOIHOTO Taza. Pacuer o0bemMa KOMIIOHEHTA ra30BOi cMecH
10 ero 00BEMHOM J0JIe, 1 HA00OPOT.

Maccosas dons eewecmea 6 pacmeope. Ilonstne o MmaccoBoit noine (W) BemectBa B
pacTtBope. PacTBOopuTens M pacCTBOPEHHOE BEIECTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBA 110
Macce pacTBOpa M MAacCcOBOM JI0JI€ pAacTBOPEHHOIO BEIECTBA M JAPYTrM€ pacyeTbl C
WCIIOJIb30BAHUEM ITUX MOHSITHIA.

Maccosas oons npumeceti. Ilonsatue o yiucToM BelecTBe M npumecu. Maccosas gosst (W)
npuMecu B oOpasle ucxoaHoro BemiectBa. OCHOBHOE BemiecTBO. Pacuer macchl OCHOBHOTO
BElIECTBA 10 Macce BEIIECTBA, COAEPIKAILErO OIPENEICHHYI0 MAaCCOBYIO JIOJII0 IpUMECEd, U
JIPYrUe pacueThbl C UCIOJIb30BAaHUEM ITUX MOHSATUH.

JemMoHCTpaumu.

1. Munepanbl KynmpuT U TEHOPUT.

2. Okeun pryru(Il).

3. Konjekuuu pa3nuvHbIX BUIOB Mpamopa U U3Jenuil (WM WITIOCTpaluid H3Aenuil) U3
HEro.

4. CMech peYHOro U CaxapHOro MecKa U UX paszelieHue.

5. Komnekuus «HedTb 1 HEPTETIPOIYKTHI».

6. Komnekiusi OBITOBBIX cMecel (KyJTuHapHbIE CMECH, CHHTETHUECKHUE MOIOIINE CPEICTBRA,
IaMITyHH, HAITUTKA M JIP.).

7. AuarpamMmma 00bEMHOTO COCTaBa BO3/1yXa,

8. lmarpamMmMa 00beMHOTO COCTaBa MPUPOJTHOTO Ta3a.

9- IIpuroToBneHue pacTBOpa C 3aJaHHBIMH MAacCOd M MAacCOBOM J10JIe pacTBOPEHHOTO
BELIECTBA.

10. O6pa31ibl BEMIECTB M MAaTEPUATIOB, COJIEPIKAIIMX OMPEICTECHHYIO OO0 IPUMECEH.

JloMalIHUi IKCIIEPUMEHT.

1. U3ydyeHue coctaBa OBITOBBIX KYJIMHAPHBIX U XO3SIICTBEHHBIX CMECEH 10 AITUKETKaM.

2. IlpuroToBneHue pacTBOpa COJM, pacue€T MacCOBOW JOJIM PAaCTBOPEHHOIO BEILIECTBA U
OTIBITHI C MOJIY4€HHBIM PAaCTBOPOM.

3- MU3yueHme coctaBa HEKOTOPHIX OBITOBBIX M (papMaleBTUUYECKUX MPENapaTos,
COJIEpIKalINX OMPEEIIEHHYIO JI0JII0 IPUMECEH, [0 UX ITHUKETKaM.

IIpakTyeckas padGora 3- IlpuroroBineHue pacTBopa € 3aJaHHOM MaccOBOM HAOJEH
PacTBOPEHHOTO BEILIECTBA.

Tema 3. SIByenusi, npoucxoasmmue ¢ semecrsamu (11 9)

Pazoenenue cmeceii. Tlonsatue o paszneneHUU cMecell M O4MCTKEe BemiecTB. HekoTopbie
npocTeime crnocoObl pasfeNieHusl cMeceil: MpoceuBaHUe, pa3felieHHe CMece MarHuTOM,
OTCTaMBaHUE, JACKaHTAlMs, LEHTPUPYTUpOBAaHUE, pa3/ieJeHHE C TOMOIIBIO JETUTEIbHOMN
BOPOHKH.

Qunbmposanue. OunpTpoBaHUE B J1abopaTOpuH, OBITY M Ha Mpou3BoAcTBe. DUIbTpar.
Aocopoyusa. Tlonstue 06 aacopOIMM U aacopOeHTax. AKTUBUPOBAHHBIA Yroib Kak BaKHEHIINN
a7copOeHT, ero UCIHOJb30BaHUE B OBITY, Ha NMPOU3BOJICTBE M B BOEHHOM Jieje. YCTpPOMCTBO
IIPOTUBOTra3a.

Hucmunnayus, kpucmaniusayus u gvinapusanue. JUCTUIIIALNS KaK MPOLECC BbIACIEHUS
BEIIIECTBA M3 JKUAKON cMmecu. JluctuiuimpoBaHHas Boja U obinacTu ee npuMmeHeHus. [leperonka
Heptu. Hedrenpomyktel. dpakmuoHHas TEperoHKa >XUIKOTO Bo3ayxa. Kpucrammmzamus u
BBIMIApMBaHUE B JTAOOpaTopuu (KpUCTAILTU3aTOphl U dapopoBhie YalllKU AJSl BHITAPUBAHUSA) U
pUpoJIE.

Xumuueckue peakyuu. IToHSITHE 0 XMMUUECKOHN PEAKIIMY KaK IIPOLIECCE TPEBPALLEHUS OJTHUX
BEILECTB B JIpyrue. Y CIOBHS TEUCHHUS U MPEKPALLEHUS XUMUYECKUX PEAKIUH.

Ipusnaku xumuueckux peaxyuti. VI3MeHeHue 1BeTa, BBINAJEHUE OCAIKa, PACTBOPEHUE
0cCaJiKa, BbIIEJICHUE ra3a.



JemMoHCcTpanmnu.

. [IpocenBanue cmecu MyKH U caxapHOro Mecka.

. Pa3nienenue cMecu mOpOIIKOB CEPHI U XKee3a.

. Pa3nenenuie cMecu mOpoOIIKOB CEphI U MECKa.

. Pa3nenenuie cMecu BOJIbl U paCTUTEIBHOTO Macja ¢ HOMOIIbIO AEIUTENbHON BOPOHKH.
. Hentpudyruponanue.

. GunpTpoBaHHE.

. PecriupatropHble Macku 1 MapJieBbI€ MOBA3KU.

. A1cOpOIIMOHHBIE CBOIICTBAa aKTUBUPOBAHHOTO YTJISL.

. Cunukaresnp U €ro NpuMeHeHHUe B ObITY U JIETKOM MPOMBIIIIIEHHOCTH.

10. IIpoTuBoras u €ero ycTpoucTBo.

11. ITomydyeHue AMCTHILIMPOBAHHOM BOJBI C IMOMOIIBIO JIAOOPATOPHOW YCTAHOBKH IS
IIEPETOHKU JKUJIKOCTEH.

12. Komtekius «HedTs 1 HeDTEIPOTYKTHI».

13. Pa3nenenue cMecu nepMaHraHaTa v AMXpoMara Kajaus Crioco0OM KPUCTALTU3AIHH.

14. B3auMoelicTBHE MOPOIIIKOB XKeJie3a U CEPhl IIPU HarpEeBaHUU.

15. Tlony4yeHue yriekucioro ra3a B3auMoJAeiICTBUEM MpamMopa ¢ KUCI0TON U 0OHapyXeHHe
€ro C MOMOIIBIO0 U3BECTKOBOW BOJIBI.

16. Karanutudeckoe pasioKeHHE TMEpOKCHIa Bojopoaa (Karaaum3aTop — JUOKCH]
Maprasiia).

17. depmeHTAaTUBHOE Pa3ioKEHNUE IEPOKCHIA BOJOPO/Ia C TIOMOIIbIO KaTall a3bl.

18. KucnoTHslif OTHETYIIUTEINb, €r0 YCTPONUCTBO U MPUHIIMIT JCHCTBUSL.

19. Peakuus HeWTpaM3aIiy OKPAIEHHOTO PEHOIPTAIEHHOM PACTBOPA MIEIOYH KHUCIOTOMH.

20. BzaumoseiicTBrE pacTBOPOB IepMaHTraHaTa U AUXpPOMaTa Kallis C pacTBOPOM CyJbpuTa
HaTpUs.

21. Tlonydyenune ocanka runpokcuna menu (II) wnm rugpoxcuna xenesa(lll) peakuwueit
oOMeHa.

22. PacTBOpeHHE MOITYYEHHBIX OCa/IKOB THAPOKCUIOB METAIIJIOB B KUCIIOTE.

23. TlomyueHue YIIEKHUCIOrO Ta3a B3aWMOJICHICTBHEM pacTBOpa KapOoHaTa HaTpus ¢
KHMCIJIOTOM.

JlabopaTopHbIe ONBITHI.

1. U3roroBnenue GpuiapTpa u3 GpuiabTpoBaabHOW OyMaru uiu OymMakHOH canerk.

2. V3y4yeHne ycTpoicTBa 3aKUTAJIKH U €€ TUIAMEHHU.

JloMalIHUil IKCIIEPUMEHT.

1. Paznienenne cMecu Cyxoro MoJIOKa M peYHOTO MECKa.

2. W3zroroBieHne mMapiaeBOM MOBS3KM KaK CPEICTBAa MHAWBUIYAIbHOM 3allIUTHI B MEPHO
SMUJEMUU TPUIIIIA.

3. OTcTanBaHKe B3BECU MOPOIIKA JJI1 YUCTKH MOCY bl B BOJIE U €€ IeKaHTallMsL.

4. AncopO1ust akTHBUPOBAHHBIM YTJIEM KpacCsIUX BELIECTB METCU-KOJIBI.

5. AxcopOuus KyKypy3HbIMH MTaJJOYKaMH MapOB MMaxy4yuX BEILIECTB.

6. M3yuenue cocraBa M NPUMEHEHMS] CUMHTETHUYECKHUX MOIOIIMX CPEACTB, COAEpKAILUX
SH3UMBI.

7. PaznosxeHue cMecH MUTHEBOM COABI M CaXapHOM MyZApbI IPU HAaIPEBAHUU.

8. PactBopenue B Bojie Tabnerku acnupuHa YIICA.

9. IlpuroroBieHre U3BECTKOBOW BOJBI U ONIBITHI C HEM.

10. BzammopeiicTBue pacTBOpa TEpMaHTaHAaTa Kalus C aCKOPOMHOBOW KHCIIOTOM.
IMpakTuueckasi padora 4 (JIOMamIHUI SKCIEpUMEHT). BpIpamyBaHue KpPUCTAIOB COJIH.
IIpakTuyeckas pabora 5. Ouncrka ITOBApEHHOMN COJIN.
IpakTuueckasi padora 6 (nomamHuii sxciepumMenT). Koppo3us MeTasmion

Tema 4. Paccka3bl no xumuu (24)

Yuenuueckas xongepenyus «Buioarowuecsa pycckue yuenvle-xumuxuy. Ku3Hb U
nearenbHOcTh M. B. JlIoMmoHocoBa, [[. 1. MenneneeBa, A. M. bytneposa.

Kounxypc coobwenuii yuawuxca «Moe nobumoe sewyecmeoy. OTKpBITUE, TOIYYECHUE U
3HaYEHHUE BHIOPAHHBIX yYaIIUMHCS BEILECTB.
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Kounxypc yuenuueckux npoexmos. VccrnepoBaHust B 00JacTH XHMHYECKHUX PEAKIIMMA:
(GoTOCHHTE3, TOPEHHE U MEJIJICHHOE OKUCIIEHUE, KOPPO3HsI METAJIJIOB U CIIOCOOBI 3alllUTHI OT HEE,
Jpyrue peaKkiiu, BIOpaHHBIC yUAITUMHUCH.

HJIaHI/IpyeMl)Ie peE3yJIbTATbl OCBOCHUSA yqe6H0r0 npeamera, Kypca.
7 kaace
JIuunocmmuuie pesyromamol
VY yuamerocs 0ynyT chopMHpOBaHBI:

J NaTpUOTH3M, JII0OOBb U yBakeHHE K (OTedecTBY, UyBCTBO TOPIOCTH 3a CBOIO
Ponuny, 3a poccUiiCKyl0 XUMHUYECKYIO HAYKY;
J OTBETCTBEHHOE OTHOLICHHWE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh K

CaMOPAa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHMBALMU K OOYUEHHUIO U MO3HAHMIO, BBEIOOD
npoduapHOro 00pa3oBaHMs HA OCHOBE MH(POPMAIMH O CYIIECTBYIOUINX MPOPECCUsIX U JIMIHBIX
npodecCHOHATBHBIX MPEIINOYTEHUH, OCO3HAaHHOE IIOCTPOEHUE VHIUBULYAJIBHOMN
00pa3oBaTeNIbHON TPAEKTOPHHU C YYETOM YCTOMYMBBIX TO3HABATEILHBIX HHTEPECOB,;

° KOMMYHHKATHBHAs KOMIIETCHTHOCTh B 00pa30BaTeIIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATEIBCKOM, TBOPUECKOM U APYTUX BUAAX JEATEIHLHOCTH;

Yuawuiicsa nonyuum 6osmooicnocms 05 hopmuposanusi:

J NOHUMAHUS YEHHOCMU 300P0B020 U 6€30NACHO20 00PA3a HCU3HU,; YCBOEHUE NPABUTL
UHOUBUOYATLHO2O U KOJIEKMUBHO20 0e30NACH020 NO0Be0eHUs 6 UPe36blYaUHbIX CUMYAYUsX,
VePOACAIOWUX HCUHU U 300PO8bI0 TI0OElL;

MeTanpeaMeTHbIe pe3yJIbTaThl

VYuamuiics HayduTCs:

. OBJIAJICHUIO HABBIKAMU CAMOCTOSITEJIBHOTO IPUOOPETEHUs HOBBIX 3HAHMI,
OpraHu3aluy yueOHOH NesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIECTBICHNUS;
. YMEHHUIO IUIAHUPOBATH IIyTH JOCTMIXKEHUS LIEJIE Ha OCHOBE CaMOCTOSITEIIBHOTO

aHaJM3a yCJIOBUHM U CPEACTB UX JOCTHKEHHUS, BBIICNATh aTbTEPHATUBHBIEC CIIOCOOBI TOCTH)KEHUS
1IeJId ¥ BbIOMpaTh Hanbosee 3pPpeKTUBHBIN croco0, OCYIIECTBIATh O3HABATENBHYIO PEQIIEKCUIO
B OTHOIICHHUH JCUCTBUH 1O PEIICHUIO YICOHBIX U TIO3HABATEIIFHBIX 3a/1a4.

o YMEHUIO MOHUMAaTh MpoOJIeMy, CTaBUTh BOINPOCHI, BBIABUIaTh I'MIIOTE3Y, J1aBaTh
OlpesieieHue TMOHATUSAM, KiacCcu(UUUpPOBaTh, CTPYKTypUpOBaTh MaTepuall, IPOBOJAUTh
OKCIIEPUMEHTHI, apTYMEHTHPOBAaTh COOCTBEHHYIO TMO3MIHI0, (OPMYIHPOBATH BBIBOABI U
3aKJIIOYECHHUS;

. YMEHHUIO COOTHOCHUTh CBOM JICHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH JIESITETLHOCTH B IPOIECCE AOCTIKEHUS pe3yabTara, ONpeaesiTh
crocoObl JEHCTBUI B paMKax IMpeJUI0KEHHBIX YCIOBHHA U TpeOOBaHMH, KOPPEKTUPOBATh CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTyalluEH;

Yuawuiica nonyuum eo3modrcnocms 014 popmMuposanusi:

o KOMRemeHmHoCmuy 6 001acmu UCHONIb30BAHUL UHCIMPYMEHMOE U MEeXHUYECKUX
cpeocms UHPOPMAYUOHHBIX MEXHON02UL (KOMNbIOMEPOE U NPOZPAMMHO20 obecneyeHnus) Kak
UHCMPYMEHMANbHO OCHOBbL PA36UMUS KOMMYHUKAMUEHBIX U NO3HABAMNENbHBIX YHUBEPCATbHbIX
VUeOHbIX Oeticmeuli;

o YMeHull co30a6amb, NPUMEHAMb U NPeodPA306bI6AMb 3HAKU U CUMEO.IbL, MOOETU U
cxembl 015 peueHUs YueOHbIX U NO3HABAMENbHBIX 3a0aU;

IIpenmeTHbIe pe3yabTaThl

Yvuyamuiicss Hay4uTcs:

o (dbopMHpOBaTh NIEpPBOHAYAIEHBIC CHCTEMATH3MPOBAHHBIC TTPECTABIICHHS O BEIIECTBAX, UX
NPEBpAIICHUSIX W TPAKTUYECKOM TIPUMEHEHWH, OBJIa/IeBaTh TOHATHWHBIM almapaToM |
CHUMBOJIMYECKUM S3BIKOM XUMHUH;

o OCO3HaBaTbOOBEKTUBHYIO 3HAYMMOCTb OCHOB XMMHYECKOH HAaykKd Kak oO1actu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAIICHUI OPTraHUYECKUX M HEOPTaHUYECKHX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJIEHUH >KMBOI M HEXHUBOW MPUPOBI; YIIIYOIATh NPEACTaBICHUS
0 MaTepHAIbHOM €IMHCTBE MUPA;



OBJIaJICBATh OCHOBAMHU XHMHUYECKOH T'PaMOTHOCTH: CIHOCOOHOCTBIO aHAIM3HPOBATH H
0OBEKTUBHO OIICHWBATH JKM3HEHHBIC CUTYyAIlMH, CBA3aHHBIC C XMMHUEH, HaBBIKAMH OE€3011aCHOTO
oOpaineHus ¢ BEIIeCTBAMHU, HCIIOIb3yEMbIMH B TIOBCETHEBHOW KM3HU; YMEHHEM aHAIM3HPOBATH
U TUIAHUPOBATh DJKOJIOTMYECKH OE30MacHOe TOBEICHHUE B IICNISIX COEpeXEHHUs 3I0pOBbS U
OKpYKarollEeu Cpeibl;

Yuawuiics nomryuum 603M0ONCHOCMb HAYUUMBCA.

° Gdopmuposams ymMeHUsi YCMAHABIUBAMb C8A3U MENHCOY PeanlbHO HAOI00aeMbLMU
XUMUYECKUMU SIGNIeHUIMU U NPOYECCAMU, NPOUCXOOAUWUMU 8 MUKPOMUDE, 00BACHAMb NPUYUHBL
MHO2000pa3us eewyecms, 3A6UCUMOCMb UX CBOUCME OM COCMAsd U CMPOEHUs, a MaKdice
3A8UCUMOCTb NPUMEHEHUSL BEULeCE OM UX CBOUCMS.

® 013 Caenvix U CAAb0BUOAWUX 0OVHAIOWUXCA. BlA0CHUEe NPABULAMU 3ANUCU XUMUYECKUX
Gopmyn ¢ ucnonrvzosanuem peavedhno-moueynou cucmemvt oboznavenuit JI. bpaiins,

® 015 00YUAIOWUXCA C OCPAHUYEHHBIMU 8O3MONCHOCMAMU 300POBbL. BIAOCHUE OCHOBHLIMU
00CMYNHBIMU MEMOOAMU HAYYHO20 NO3HAHUS, UCNONIb3YeMbIMU 8 Xumuu. "

TemMaTH4ecKkoe MJIAHMPOBAHUE

Paznennl Temnl KomnuectBo yacos
Oomiee Teopus [TpakTuka
1. BBEJIEHHME Xumus 11 8 3
B IICHTpE JlaGopatopnas Nel
€CTECTBO3HAHHUS JloManiHuii SKCIepUMEHT.

[IpakTuueckas padora Nel
ITpakTnueckas paborta No2

2. Maremaruueckue 9 6 3
pacueTsl B XUMUHU JloManHuii SKCIIepUMEHT.
ITpakTnueckast pabora Ne3
3. SBnenus, 13 10 3
MPOUCXOASAIIUE C [TpaxTuueckas padota No4
BElIECTBAMHU (ToMarmHui YKCIEPUMEHT).

[IpaxTuueckas pabora Ne5
ITpakTuyeckas padora Ne6
(TomMalHuK HKCIEPUMEHT).

4 Pacckasel mo xumuu 1 1 0

HUTOTO 34 25 9




Kaneﬂnapno — TeMaTH4Y€CKO€ IJIAHUPOBAHUE

Tema ypoka

KoJ.
qaco
B

Tembl (cogep;kaHHue TeMbl)

KoJa-Bo
4acoB

BBEJIEHUE
XuMusl B LEHTPE
€CTECTBO3HAHMS

11

1. XuMus Kak 4yacTh €CTeCTBO3HaHM. [IpenMer xumun.
Tena u BemtecTna.

2.MCTO,I[BI N3YyUCHUSA €CTCCTBO3HAHUA.

3.IIpakTnyeckas padora 1. 3HaKOMCTBO C
naboparopHbIM obopynoBanuem. [Ipasuiia
Oe3ormacHOCTH IpH paboTe B XUMUYECKOM KaOuHeTe
(;1aGoparopun).

4 IlpakTuyeckas padora 2. Habmoaenue 3a ropsien
cBeuOil. YcTpoiicTBO ciupToBKU. [IpaBuia paboTsl ¢
HarpeBaTeIbHBIMH TPHOOPAMH.

5. MoaenupoBaHue.

6. XumMnyeckass CHMBOJIMKA.

7. Xumudeckue GopMyIIbl.

8. Xumus u pusnka

9. Xumus u reorpadus

10. Xumus u Ononorus.

11. KauecTBeHHBIE peakIuy B XUMHUHU.

MaremMaTnyecku
€ pacyeThl B
XUMUHU

12. OTHOCHTEABHBIE ATOMHAS U MOJICKYJISIpHAast MAaCCBI.

13. Haxoxzaenwue o ¢popmyse BeliecTna
OTHOCHUTEJIBHON MOJIEKYJIIPHON MacChl

N N N N N e i

14, MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTA B CJIOKHOM
BCIICCTBC.

15. Haxoxxnenue ¢popMyIibl BeleCTBa MO 3HAYSHUAM
MAacCOBBIX J10JIe 00Pa3yIONINX €ro 3JIeMEHTOB

16. Yucrele BelecTsa U CMECH.

17. O0beMHasa 10JI1 KOMIIOHEHTA TaA30BOA CMECH.

18. MaccoBasi 1011 BEIIECTBa B pacCTBOPE.

19. MaccoBast 10JIsI TpAMECEH.

20 MpakTuyeckas padora 3. [Ipurorosienue
pacTBopa C 3aJJaHHOM MacCOBOH J10JIelf paCTBOPEHHOTO
BEILIECTBA.

NI

sIBiaenus,
Npoucxoasimme
C BellleCTBAMU

13

21. TlonsiTue 0 pa3faeneHn cMecel U OYNCTKE BEIIECTB.

[EEN

22. Ipocreiimme criocoOBI pa3/ieNeHus: cMecei

[EY

23. ©OunpTpoBaHME B J1aOOPATOPUH, OBITY U HA
IPOM3BOJCTBE.

24. Tlonsarue 06 agcopOIMK U a1cOpOEHTaX.

25. JIucTHILIALNS KakK IIPOIIECC BBIAEIICHUS BEIECTBA U3
JKUJIKOU CMECH.

26. Ileperonka Hedru. HedrenpoaykTsl.

27. Kpucrannmmsamus u BeIITapuBaHUE B TAOOPATOPHH

[EY

28. [loHATHE 0 XUMUYECKOM peaKIUu KaK mporecce
NpeBpaIIeHus OTHUX BENIeCTB B apyrue. [Ipu3Haku
XMMHUYECKHX PeaKIuii.

29. T'on0BO#1 KOHTPOJIBHBIHN TECT.

30. AHasu3 KOHTPOJIHHOH paboThI

[EEN

31. [lpakTuyeckasi padora 4 (1oManTHUH
IKCIIEPUMEHT). BhIpaniuBanue KpHCTaJUIOB COJIH.




32. llpakTuyeckas padora S. OuncTka MOBapECHHOMN
COJIH.

33. IlpakTuyeckas padora 6 (noMamHumit 1
skcriepuMenT). Kopposust Mmetamios
Paccka3sbl no 34. Yuenunueckas koHpepeHuus «Beiaroniecs 1
XHUMHHU PYCCKHE YUEHBIe-XUMUKH.
34

HTOI'0




