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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA a
"BBEJIEHME B XUMHIO"

Conep:xxanue yue0HOro Kypca

Tema 1. Xumusi B ueHTpe ecrecTBo3HaHus (22 4.)

Xumusaxakuacmo ecmecmeosnanusl. I Ipeomemxumuu. EcrecTBO3HaHME — KOMILIEKC Hayk o ripupoze. Hayku o mpupone:
¢duzuka, xumust, 6uonorus u reorpadus. [lonoxurensHoe U OTpULIATEILHOE BO3/ICHCTBIE YEIOBEKa Ha IIPUPOLY.
[penmer xumuun. Tena u BerectBa. CBOMCTBA BEILIECTB KaK MX MHUBUTyalbHbIE Tpru3HaKK. CBOICTBA BELLIECTB Kak
OCHOBA UX IPUMEHEHUS.

Memoowr usyuenus ecmecmeosnanus. Habmoaenne kak OCHOBHOI METOJI TO3HAHUS OKPY’KAIOLIETO MUPA.
VYcnoBus npoBeneHus HaOmoaeHus. ['nnoTes3a kak npennosokeHue, o0bsICHSIOIEee I MPeACcKa3bIBatoliee
IpOTEKaHUe HAOII0IaeMOTO0 SIBJICHHs. DKCrepuMeHT. JlabopaTtopus. DKCIepuMeHT JTaO0OpaTOPHBIN U JIOMAITHHUA.
Cnoco0b! (pMKCcUpOBaHUsI pe3yJIbTATOB FKCrepuMeHTa. CTpoeHue IJIaMeHH CBEYH, CyXOI'0 TOPIOUETro, CIIUPTOBKH.
Mooenuposanue. Moaenu xak abCTpaKTHBIE KOIIMH U3y4aeMbIX OOBEKTOB U TporeccoB. Mozaenu B pusuke.
OnekTpodopHas MalIMHa Kak abCTpakTHast MOJeNIb MOJIHUKM. Mozenu B 6uosiorun. buonornueckue MyJispKu.
Mozenu B XMMUM: MaTepUaIbHbIE (MOJIENT aTOMOB, MOJIEKYJ1, KPUCTAJUIOB, alllIapaToOB U YCTAHOBOK) 1 3HAKOBBIE
(XMMHYECKHE CUMBOJIBL, XUMUYECKHE (POPMYJIbI U YPABHEHHUS).

Xumuueckas cumeonuxa. XAMAYECKUE CAMBOJIBL. VX HarmicaHue, MpOU3HOIIeHHE W HH(OPMAIIUs, KOTOPYIO OHU
HecyT. Xumudeckue popmyisl. X Hanucanue, Npor3HOLIEHHE U HHPOpMaLHs, KOTOPYIO OHU HecyT. VIHIeKehl 1
KO3 PHUITUEHTBI.

Xumust u gpusuxa. YHUBEPCATHHBINA XapaKTep MOJOKEHUN MOJICKYJISIPHO-KUHETUYECKOU Teopuu. [ToHSTHS «aToM»,
«MoOJIeKyJIa», «1on». Kpucraummueckoe coctosiHue BelecTBa. Kpuctammueckue peleTky TBepAbIX BEIECTB.
Juddysus. BpoyHOBCKOE BUKEHUE.

ArperarHoe cocTosiHUE BellecTBa. ['a3000pasHble, xKUIKKE U TBepbIe BelecTBa. Kpucrammueckue 1 amopdHbie
TBepAble BellecTBa. PU3nueckue U XUMUYECKUE SIBIICHUS.

Xumus u ceoepaghus. I'eonornyeckoe CTpoeHHe IUIaHeThl 3eMJISL: SIpO, MaHTHs, JIUTochepa. DIeMEHTHbIN cOCTaB
Te0JIOTMYECKUX COCTABHBIX yacTel IIaHeThl. MuHepaibl U TOpHbBIE MOPOibl. MarmMaTHueckue U 0caJoyHble
(opranuyeckue 1 HEOpraHU4YecKHe, B TOM YHCIIe U TOPIOYHE) TOPOIBL.

Xumusi u Ouonozusi. XUMUYECKUI COCTAB KUBOM KIJIETKU: HEOPraHWYecKue (Boja U MUHEpAJIbHbIE COJIN) U
opranudeckue (OenKH, )KUpbI, yIIIeBO/Ibl, BATAMUHBI) BelecTBa. [IpocThlie 1 Cllo’KHBIE BEIECTBa, UX POJIb B
KHU3HEAEATETbHOCTU OpraH3MOoB. bruosnornyeckas poib Bo/bI B )kuBOM KileTke. @oTocunTes. Poib Xxiaopoduiuia
B Iiporiecce (hoTocuHTe3a. bruonornueckoe 3HaueHNe KUPOB, OEIKOB, FGUPHBIX MACEJ, YTIIEBOI0OB U BUTAMUHOB
JUISL )KM3HEIEATEIbHOCTH OPraHU3MOB.

Kauecmesennvie peakyuu 6 xumuu. IToHATHE 0 KAUECTBEHHBIX PEAKIUAX KaK O PEAKIUAX, BOCIPUHIUMAEMBIX
OPraHoJIENITUYECKH: C TIOMOILIBIO 3pEHHS], CITyXa, 000HSHUS. AHamMTHUeckuil apdext. OnpenensemMoe BEIECTBO
Y PEaKTHB Ha HEro. BO3MOYKHOCTh N3MEHEHHUS UX POJIA HA IIPOTUBOIIOJIOKHYIO.

Jdemonctpanuu. 1. Komuiekuust pasHbIX Tel U3 OJTHOTO BEUIECTBA WM MaTepHralia (Harpumep, 1adopaTopHas
nocyia u3 crexia). 2. Komaekius pa3nuusbix Ten wim pororpaduii Ten n3 amroMUHMS VIS WILUTIOCTPALUH U1
«CBOMCTBa — NMpUMEHEHHEY. 3- Y4yeOHoe 000py0BaHUE, HCIOIB3YEMOE IPU U3y4eHUN GU3HUKH, OMOJIOTHH,
reorpaduu 1 xuMuH. 4. DnekrpodopHas MalIrHa B AeiicTBuM. 5. ['eorpaduyeckue moaenu (rnodyc, kapta). 6.
buonoruueckue mozenu (MyJIsKM OpPraHOB M CHCTEM OpPraHOB pPAacTEHUM, *KUBOTHBIX M 4eEJOBEKa).7.
DuznyecKre 1 XUMUYECKHE MOJIEN aTOMOB, MOJICKYJT BELIIECTB M MX KPUCTAUTMYECKHX pereTok. 8. O0beMHbIe U
MIAPOCTEP)KHEBBIE MOJIEITH MOJIEKYIT BOJIBI, YTIIEKUCIIOTO ¥ CEPHHUCTOTO Ta30B, MeTaHa. 9. Pacmipoctpanenue 3anaxa
OJICKOJIOHA, JIyXOB WIM Je3070paHTa kak mporecc aupdysuu. 10. OOpasubl TBEpAbIX BeELIECTB
KpUcTayuTdecKkoro crpoenus. 11. Monenm kpucramumimgeckux pemerok. 12. Tpu arperarHpix coctosHus BozpL. 13.
[lepenuBanue yriekuciaoro raza B CTakaH, ypaBHOBEIIEHHBIN Ha BecaX. 14. Koymiekus KpucTasin4eckux U
amMOp(HBIX BELECTB U u3Aenuii u3 Hux. 15. Komnekuys MuHepanos (J1a3ypuT, KOPyH/I, XaJIbKOIMUPHT, (DIFOOPHUT,
raiut). 16. Komekuus ropHbIX HOpo (TPaHUT, pa3iudHble (POPMBI KAJIBIIUTA - MEJI, MpaMop, U3BECTHSK). 17.
Komneknus roprounx uckomaembix (HedTh, KAMEHHBIA YroJib, CIaHIBL, TOpd). 18. CriupToBast 3KCTpaKIUs
xyopoduiuia u3 3eneHbix JguctbeB. 19. [IpokanuBanue cyxoil 3ei1eHH pacTeHHH B My(denbHON neun yis




KOJINYECTBEHHOT'O OIPEIEIIEHUS] MUHEPAIbHBIX BellecTB B HUX. 20. KauecTBeHHast peakuys Ha Kuciopo. 21.
KavecTBeHHast peakiys Ha yrIIeKUCIbIA ra3. 22. KauecTBeHHas peakius Ha U3BECTKOBYIO BOJTY.

JlaGopaTtopHbie onbIThl. 1. OniMcaHre CBOMCTB KUCIOPO/a, YKCYCHOM KUCIOTHI, altoMuHus. 2. CTpoeHue
IUIAMEHU CBEYH (CIUPTOBKH, CyXOro roprodero). 3. HabmroneHne OpoyHOBCKOTO ABMXKEHHS YaCTHUYEK YEPHOI
TYIIH 0] MUKpOCKOIIOM. 4. M3yueHune rpaHuTa ¢ HOMOIIbIO YBETMUUTEIBHOTO CTeka. 5. OOHapykeHHe Kupa
B CEMEHaxX IOJICOTHEYHHKA U TPEeLKoro opexa. 6. ObHapyxeHnue 3(h)upHBIX Maces B aleJIbCHHOBOM KOpKeE. 7.
OOGHapy’keHue Kpaxmana u 0eka (KJIeHKOBHHBI) B IIICHUYHOU MyKe. 8. OOHapyKeHHE YIJIEKUCIIOro raza B
BBI/IBIXaEMOM BO3/1yX€ C IOMOLIbIO U3BECTKOBOM BOJBI.

Jomamuuii 3xcnepumenT. 1. M3rortoBinenue moxeneld mMojekyn u3 miactuiauHa. 2. Juddys3us noHos
nepMaHranara kamus B Boje.3. Mzyuenue ckopoctu auddysuu asposoneit. 4. luddys3us caxapa B Boze. 5.
OMBITHI C IMTyCTOM 3aKPBHITOM TUIACTUKOBOM OyTHUIKOM. 6. KomuecTBeHHOE onpeieieHne coep KaHus BOJIbI B
CBeXel 3eneHd. 7. BaanumoselictBre ackopOMHOBO#M KUCIIOTHI ¢ HomoM. 8. M3yuenne cocraBa MojJuBUTaMUHOB U3
nomatiHei anteyky. 9- OOHapyskeHre KpaxMalia B [IPOTyKTaxX MATAHUSL.

IIpakTnyeckas padora 1. 3HakoMcTBO ¢ JabopaTopHbIM oOopynoBanueM. [IpaBuia 6e30macHOCTH MPHU
paboTe B XUMHUYECKOM KaObuHeTe (J1abopaTopun).

IIpakTnueckas padora 2. HaGmonenue 3a ropsiei cBedoi. Y cTpoicTBo cniupToBKU. [IpaBuima paboTsl ¢
HarpeBaTebHBIMU TPUOOpaMu.

Tema 2. MaremaTuueckue pacuersl B xumuu (18 4.)

OmnocumenvHvle amomMHas u MonexkynapHas maccol. I1IoHsTHE 00 OTHOCUTETHHBIX AaTOMHOM U MOJIEKYJISIPHOM
Maccax Ha OCHOBE BOJOPOJHOW enuHuIlbl. OnpeneneHre OTHOCUTENIbHOM aTOMHOM MacChl XMMHUYECKHX
9JIEMEHTOB M0 mepuoauyeckoil Ttabnume. Haxoxaenwe mo ¢GopmMmyse BemecTBa OTHOCUTEIBHOMN
MOJIEKYJISIPHOM Macchl KaKk CyMMbl OTHOCUTENbHBIX aTOMHBIX MacC COCTABJISIOIINX BEHIECTBO XUMUYECKUX
3JIEMEHTOB.

Maccosas 0ons xumuueckoeo snemenma 6 codicHom seujecmee. IIoHsITHE 0 MACCOBOI f0JIE -(W) XUMHYECKOTO
JJIEeMEHTa B CII0)KHOM BEILIECTBE U ee pacueT mo ¢popMmyie Bemectsa. Haxoxaenue ¢popmyiibl BelIecTBa 1o
3HAYEHUSIM MACCOBBIX JIOJICH 00pa3yIOIIMX €ro MJIEMEHTOB (T 2-4aCOBOT0 M3Y4CHHS Kypca).

Yucmule sewyecmea u cmecu. Tlonstie o uncToM BenectBe U cMecH. CMecu ra3oo0pasHble (BO3IyX, TPUPOIHBIN
ra3), )kuaKue (HeTb) 1 TBep/ble (TOpHbIE OPObI, KYJTMHAPHBIE CMECH, CHHTETHUECKHE MOIOIINE CPEICTBA).
CMecr rOMOT€HHBIE U TETEPOTrEeHHBIE.

Obvemnas oonsa komnonenma 2azosou cmecu. Ionsitue 06 00beMHOM /1071€ () KOMIIOHEHTA ra30Boi cMecH. CocTaB
BO3/IyXa U IPUPOIHOTo rasza. Pacuer o0bema KOMIIOHEHTa ra30BOi CMECH 0 ero 00beMHOM /1071, K HA0OO0POT.
Maccosas 0ons éewgecmea 6 pacmeope. Tlonstue o MmaccoBoii nosie (W) BelecTa B pactBope. PactBopurens u
pacTBOPEHHOE BelecTBO. PacyeT Macchl paCTBOPEHHOrO BEILECTBA IO MAcCe pacTBOpa U MacCOBOM J10Jie
PacTBOPEHHOTO BEILIECTBA U IPYTUE pACUEThI C UCTIONB30BAHUEM ITUX HOHSTHUI.

Maccosas dons npumeceii. TIoHsITHE 0 YHCTOM BelIECTBE U IpuMech. MaccoBast 107151 (W) prMecH B o0pasiie
ucxoAHoro BemiecTBa. OCHOBHOE BellecTBO. Pacuer Macchl OCHOBHOTO BEIIECTBA IO Macce BEIIECTBA,
COJIEPIKALIET0 OINpPENEICHHYI0O MAaCCOBYIO JIOJIIO NPUMECEN, U JPYrHMe pacueThl ¢ MCIOJb30BAHUEM ITHX
TTOHSATHH.

JdemoncTpanuu. 1. Munepainsl kynput u TeHOpHT. 2. Oxeun prytH (I1). 3. Komnekiun pa3nuuHbIX BUA0B
MpaMopa M U3Aenui (WM WUIIOCTpauuil u3aenuii) u3 Hero. 4. CMech peuyHOro M caxapHOro Inecka M Mx
paznenenue. 5. Komekmus «Hedts n HEpTenpoaykTh». 6. Komtekius OBITOBBIX cMecel (KyJTHMHApHBIE
CMecCH, CHHTETHYECKHE MOIOIIME CPEJICTBA, IAMITYHHU, HAUTKU U JIp.). 7. luarpamma o0beMHOT0 cocTaBa
BO31yXa, 8. Jlmarpamma 00beMHOTO cOCTaBa MPUPOAHOTO Ta3a. 9. [IpuroroBieHue pacTBopa ¢ 3aJaHHBIMH
Maccoil 1 MaccoBoOi JoJieil pacTBopeHHOro BemecTBa. 10. OOpasiibl BEIEeCTB U MaTepHaJIoB, COIEPIKAIINX
ONPEACICHHYIO JOJI0 TPUMECEH.

JomamHuii 3xcnepumenT. 1. V3yyeHne coctaBa OBITOBBIX KYJIMHAPHBIX M XO3SHMCTBEHHBIX CMeEceH Mo
sTukeTkaM. 2. [IpuroroBiienne pacTBopa COJIM, pacueT MacCOBOW JTOJM PACTBOPEHHOI'O BELIECTBA U OIBITHI
C MOJY4YeHHBIM pacTBOpoM. 3- M3yueHue cocTaBa HEKOTOPHIX OBITOBBIX M (papMaleBTUYECKUX
[IPEenapaToB, COJAEPKAIIUX ONPEAeIECHHYIO JOII0 IPUMeEceH, M0 UX 3TUKETKaM.

IIpakTnyeckass padora 3. I[lpuroroBreHue pacTBopa € 3aJaHHOW MacCOBOW J0Jieil pPacTBOPEHHOIO
BEIIEeCTBA.

Tema 3. SIBjeHusi, mpoucxoasinue ¢ BemecTBamu (22 4.)



Pazoenenue cmeceu. lloHarne o paszneneHuH cMmecedl M ouMCTKe BeulecTB. HekoTopsle mpocrteiimme
CHOCOOBI pa3JesieHus] CMEecel: MpOcenBaHMe, pasJelieHue CMeceii MarHUTOM, OTCTaWBaHUE, JCKAHTAIHS,
ueHTpudyrupoBanue, pa3aesieHue ¢ MOMOUIbIO JEIUTEIbHON BOPOHKH.

Qunvmposanue. PunbTpoBaHue B 1abopaTopuu, OBITY U Ha MPOU3BOACTBE. DUIBTpAT.

Aocopoyus. Tlonstue o0 aacopOmuum M ancopOeHTax. AKTHUBHUPOBAHHBIM yTOjdb KaK Ba)KHCHIIHMA
afcopOeHT, ero HCIOJIb30BaHUWE B OBITY, HAa MPOU3BOACTBE W B BOCHHOM Jeie. YCTPOHCTBO
IPOTUBOTa3a.

Hucmunnayus, kpucmaniuzayusi u evinapueanue. JJUCTWIIIANUSA KakK IPOLIECC BBIACIEHUS BEIIECTBA U3
xKuako cmecu. JluctuimpoBaHHash Bojga U oOnacth  ee mnpuMmeHeHus. [leperonka  HedTH.
Hedrenponykrel. ®paknuoHHass TeperoHkKa >KUIAKOTO Bo3ayxa. Kpucramnmszanus W BbIIApUBaHUE B
nabopaTopun (KpucTauzaTopsl U (papdopoBbie YaIIKy ISl BRITAPUBAHKS) U TIPUPOJIE.

Xumuueckue peaxyuu. IloHSATHE O XMMMUYECKON peakIuu Kak Ipoliecce NMPEBpallleHUs OJHMX BEIIECTB
B pyrue. Y CiIOBUs TEUEHHS U MPEKPAIECHUS XUMHUUYECKUX PeaKLUi.

Ilpusnaku xumuveckux peaxyuu. VI3MEHeHME 11BeTa, BBIIAJACHHUE OCajJKa, pAacTBOPEHHE OCAIKa,
BbIJICTICHHE Ta3a.

JdemoncTpanun. 1. IlpoceuBanue cmecu MyKH U caxapHOro mecka. 2. PasgeneHue cmMecu NOpOIIKOB
ceppl U xeneza. 3. Pazmenenwe cmecu mopomkoB cepsl U mecka. 4. PazmeneHue cmecu BOABI U
pPacTUTENBHOTO Macilia ¢ TIOMOIIBIO JENUTENbHOW BOpPOHKHU. 5. LleHTpudyruposanue. 6. OunprpoBanue.
7. PecimpaTopHble Macku U MapieBble MOBS3KU. 8. AICOpOIMOHHBIE CBOWCTBA aKTUBUPOBAHHOTO YTJISL.
9. Cunmkarenb W €ro npuMeHeHHe B ObITY M Jerkoil mpombimuieHHocTd. 10. [IpotmBoraz m ero
ycrpoiictBo. 11. IlonmyueHue AMCTUIUIMPOBAHHON BOJABI C TOMOIIBIO JIAOOPATOPHONM YCTAaHOBKH ISt
neperonku ckuakocredl. 12, Kommexkuumss «Hedts u  wHedrempomykte». 13. Paznmenenune cmecu
NepMaHraHata W JOuUxXpoMmaTa Kaius crnocoOoM kpuctaumsanuu. 14. B3aumoneicTBue MOPOIIKOB
kKenesa W cepbl npu HarpeBaHuu. 15. IlomydeHue yriekucioro rasa B3auMMOJEICTBHEM Mpamopa ¢
KHUCIIOTOM W OOHapyXeHHe ero C IMOMOINbI0 H3BECTKOBOM Boabl. 16. KaTtanmutuyeckoe pasnoskeHue
nepokcuaa BojopoAa (Kataiaum3atop — JIUOKcUA Mapranma). 17. depMeHTAaTHBHOE pa3jiOkKEHUE
NEepOKCHJIa BOJOpOJa C TOMOIIbI0 KaTan as3bl. 18. KucioTHbI OrHerymmrenb, €ro yCTPOWCTBO U
npuHImn geictBusa. 19. Peakmus HelTpanw3anuu okpameHHOro (GeHondTaTenHoM pacTBopa MISIOYH
kucinoToi. 20. BzaumopeiicTBue pacTBOpOB MepMaHraHata M JUXpoMmaTa Kajusl ¢ pacTBOPOM cyibdura
Hatpus. 21. [Monydyenne ocanka ruapokcuaa meau (IT1) wim ruapokcuna xenesa(lll) peaknumeidi oOMeHa.
22. PacTBOpeHHE TIOJIy4E€HHBIX OCaJKOB THJIPOKCHIOB MeTauioB B kuciore. 23. Ilomyuenue
YTJIIEKUCIIOro Ta3a B3auMOJEHCTBHEM pacTBOpa KapOOHaTa HATPUs C KUCIOTOM.

JlaGopatopusbie ombIThbl. 1. M3rotoBnenue ¢uiabTpa H3 QUIBTPOBAIbHOW OyMaru HIM OyMakHOU
caerku. 2. VzyueHue ycTpocTBa 3a)KUTAIKU U €€ TUTAMEHHU.

Jomamnmnii 3xkcnepumeHT. 1. Paszgenenue cmecu cyxoro MoJIoka M pedHoro mnecka. 2. Msrorosnenue
MapJeBOM TIOBS3KM Kak CpEJICTBA HMHIWUBUAYATBHOW 3allUTHl B TEPUOJ SHHAEMHH TpuMma. 3.
OTcrauBaHMe B3BECHM IOPOIIKA JUIsI YHUCTKUM IOCYAbl B BoJAe W ee JekaHTtauus. 4. Ancopbuus
AKTUBUPOBAHHBIM YIJIEM KpacSAIIMX BEIIECTB MENCHU-KOJIbL. 5. AncopOuus KyKypy3HbIMH MajJOYKaMu
napoB Maxy4yux BemlecTB. 6. V3ydyeHume cocraBa M NPUMEHEHHUS CHHTETHUECKHMX MOIOIIUX CPEJICTB,
cozepXkKamux dH3uMBbI. 7. Pa3nokeHne cMecH NMUTHEBOM COABI M CaxapHOW MyJphl NPU HArpeBaHHM. 8.
PactBopenue B Boze Tabnetku acnupuHa YIICA. 9. IIpurotoBienue n3BecCTKOBON BOJIBI M ONBITHI C HEH.
10. B3aumogeiicTBue pacTBOpa NMepMaHTaHaTa Kallksl ¢ aCKOPOWHOBOW KHCIIOTOM.

IIpakTuyeckas padora 4. (HOMaIHMM SKCIepUMEHT). BhlpaliBanue KpucTaijioB COJH.

IIpakTnyeckas padora 5. OyncTKka NOBapEHHOW COJH.

IMpakTuyeckas padora 6 (qomamHMI 3kcniepumenT). Kopposus meramios.

Tema 4. Pacckasbl mo xumuu (6 4.)

Yuenuueckas xonghepenyus « Boloarowuecs pycckue yuenvie-xumuxuy. XKusHb 1 nesarenbHocTs M. B.
Jlomonocoga, /. 1. MengneneeBa, A. M. bytneposa.

Koukypc coobwenuii yuawuxcsa «Moe nobumoe eewgecmaoy. OTKpbITHE, OJyY€HUE U 3HAUCHHE
BBIOPAHHBIX y4YalllUMUCS BEILECTB.



Konxypc yuenuueckux npoexmos. ViccienoBanus B 00JIaCTH XUMHUYECKUX peakiuil: OTOCHHTE3, TOpEeHHe
U MEJUIEHHOE OKHCJICHHE, KOPPO3HUsl METAJJIOB M CIIOCOOBI 3alIUTHl OT HEE, IPyrHe peakluu, BEIOpaHHbIC
YYaTUMHUCS.

BocnuTarenpHblii MOTEHIMAT YPOKOB B X0J/ie€ OCBOCHHMSI COJEpKaHUSI pabouell mporpaMMbl Mo y4eOHOMY
Kypcy «BBeneHue B XMMHIO» pealu3yeTcs uepes:

- YCTaHOBJICHHE JOBEPUTEJbHBIX OTHOUICHUA MEXIY YUYUTENIEeM M YYallUMHUCS, KOTOPbIE CIIOCOOCTBYIOT
NO3UTUBHOMY BOCHPHUATHIO TPEOOBAaHUM ydaluxcs U TpeOOBaHUN yduTelNsl, OOpalleHUI0 BHUMAHUS Ha
uH(popMalrio, 00CyK1aeMYI0 Ha ypOKe, MOBBIIICHUIO UX MT03HABATEIbHOW aKTUBHOCTH;

- IPUBJICYEHNE BHUMAHUS y4alIuXcs K HEHHOMY acleKTy U3y4yaeMoro Ha YPOKE SIBJICHHUs, OpraHU3alus ux
paboThI ¢ coluanbHO 3HAYMMON HHGOpMaIuel, MOJIyYeHHON Ha YPOKE;

- UIHULIMMPOBAHUE AUCKYCCUH, BBIPA)KEHNE MHEHMSI yUalIUXCsl, pa3BUTHE OTHOLIEHMI;

- UCIIOJIb30BaHHE 00pa30BaTEIbHBIX BO3MOKHOCTEH cojepkaHusl yueOHOro Kypca «BBenenue B Xumuio»
IyTEM JIEMOHCTpALUU JAETSIM IPUMEPOB OTBETCTBEHHOI'O I'PaXIaHCKOI0 MOBEJEHUS, IPOSBIICHUS JIIOOBU K
JIOJSIM U TOOPOTHI, IMTyTeM BHIOOPA MOAXOAAIIUX TEKCTOB JJIsl YTEHUS;

- HCIIOJIb30BAHME HWHTEPAKTHBHBIX (OPM padOThl ydalUXCS Ha YpPOKE: HHTEIICKTYallbHbIE WIPBI,
CTUMYJUPYIOLIUE MO3HABATEIbHYI0 MOTHBAIMIO Y4YalllUXCsl; TpynmnoBas pabota wium paboTa B mapax,
KOTOpBIE yuaT y4alluxcsi padboTaTh BMECTE U B3aUMOJIEHCTBOBATh C IPYTMMHU JI€ThMU;

- moOyX1eHne 00y4Jaromuxcs coOMI0AaTh Ha YpOoKe OOLIEPUHATHIE HOPMBI TIOBECHUS, TPUHIIUIIBI yUeOHOU
JUCLUIUIMHBI U CAMOOPTraHU3alINY;

- MHUIMHUPOBAHHE M TOJICPKKAa MPOEKTHOH AESITeIbHOCTH OOYyYaroIIMXCS B paMKax peaau3alud UMU
UHJMBUAYAIbHBIX U TPYNIOBBIX IPOEKTOB, C LEJIbI0 IPHUOOPETEHUS HABBIKOB CaMOCTOSTEIbHOIO
TeHepUPOBaHUA M OQOPMIICHUS COOCTBEHHBIX HJCH, YBAKUTEIBHOIO OTHOILIEHUS K YYyXUM HUICSIM,
yOJIMYHOIO BBICTYIUIEHUS NEpE] ayIMTOpUEH, a TakKe apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKHU
3peHHUs.

Ilnanupyembie pe3y/ibTaTbl OCBOCHUSI Kypca

Jluunocmuoie

B IICHHOCTHO-OPUEHTAIMOHHOM c(hepe — YyBCTBO TOPAOCTH 32 POCCHICKYIO XUMUIECKYIO HAYKY, TYMaHU3M,
OTHOINICHHE K TPYAY, LIEJICYCTPEMICHHOCTb;

(dbopMHpOBaHKE IICHHOCTH 3/I0POBOTO U 0€30TMacHOTO 00pa3a KU3HH; YCBOCHHE TTPABHIT WHIMBH Iy JTbHOTO
KOJUIEKTUBHOTO 6€30MacHOr0 MOBE/ICHNUS B UPE3BBIYANHBIX CHTYAIHUSX, YTPOKAIOIIHX )KU3HHU U 3I0POBBIO JIIOJICH;
B TPYI0BO# chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasTbHEHITIeH 00pa30BaTe/IbHOM TPACKTOPHH,

B [T03HABATENbHON (KOTHUTUBHOM, HHTEIUIEKTyaIbHON) chepe — yMEHHUE YNpaBIsATh CBOEH MO3HABATEIbHOM
JIEITEIIbHOCTBIO;

(hopMHPOBaHKE OCHOB YKOJIOTHUYECKOH KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJIOTHIECKOTO
MBIIICHUS, PA3BUTHUE OIBITA YKOJIOTUYECKH OPUEHTHUPOBAHHON pe(IeKCUBHO-OIIEHOYHON U MPaKTUYECKON
JESTSIIbHOCTH B )KU3HEHHBIX CUTYAIIHSIX.

Memanpeomemmnule

YMEHHE CaMOCTOSTEITEHO OTPEICIISITE IS CBOETO 00YYIEHHSI, CTABUTh U (DOPMYITUPOBATH JUTS ceOST HOBBIE 33/1a41
B yu€0e U MO3HABATENILHOM IESITeIbHOCTH, Pa3BUBATh MOTUBHI M HHTEPECHI CBOEH MO3HABATENTLHOM IS TENbHOCTH;
YMEHHE CaMOCTOSTEIILHO TUIAHHPOBATH MYTH JOCTIDKEHUS TIeJIel, B TOM YHUCIIe ajbTepHATHBHBIC, OCO3HAHHO
BBIOMpATh Hanbomee 3PeKTUBHBIC CIIOCOOBI PEeIeHUs] YIeOHBIX U TO3HABATEIIBHBIX 33/1a4;

YMEHHE COOTHOCHUTH CBOM JICUCTBHS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYMIECTBIISITH KOHTPOJb CBOCH
JEITEIIGHOCTH B MPOIIECCEe TOCTHKEHUS Pe3ysIbTaTa, ONpeelsiTh CIIOCOOBI ICHCTBUI B paMKax MPEJTOKESHHBIX
yCII0BHI U TpeOOBaHUI, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBUU C H3MEHSIOIICHCS CUTYaITHEH;

YMEHHUE OIICHWBATh NMPABUIHLHOCTH BBITOJHEHHS YIeOHOW 3a/1aur, COOCTBEHHBIC BOBMOKHOCTH €€ PeIICHHS;
BJIa/ICHHE OCHOBAMU CAMOKOHTPOJISI, CAMOOLICHKH, TIPUHSATHS PEIIIEHHI U OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpPA B
y4eOHOM U ITO3HABATENTLHOM JCATEIbHOCTH; YMEHHUE  ONPENENATh  IOHSTHSA, CO37[aBaTh  000OIICHMS,
yYCTaHABIMBATh AHAJIOTUH, KIACCU(DUIIMPOBATH, CAMOCTOSTEIILHO BBIOMPATh OCHOBAHWSI U KPUTEPHUH IS



Knaccn(bnxaupm, YCTaHaBJIMBATb MPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOC
paccyKIeH1e,yMO3aKII0UeHNE (MHJyKTUBHOE, JIElyKTUBHOE U 10 aHAJIOTUH) U 1€1aTh BbIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSATh U IPE0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOZIEIIU U CXEMBbI AJIsl PEILICHUs] y4eOHBIX
U I103HABaTCJIbHBIX 3a1a4,

YMEHHE OPraHU30BbIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JIESITENIbHOCTD C YUUTEIEM U CBEPCTHUKAMU;
paboTaTh MHIMBU/IYJILHO U B TPYIIIIE: HAXOIUTH O0IIEe pellIeHUe 1 pa3periaTth KOH(IMKTH Ha OCHOBE
COIIACOBaHMS MO3ULIMH M y4€Ta HHTEPECOB; (POPMYIINPOBATh, APTYMEHTUPOBATh U OTCTAUBaTh CBOE MHEHMUE;
YMEHHE OCO3HaHHO UCIIOJIb30BaTh PEUYEBbIE CPECTBA B COOTBETCTBUM C 3aJa4eii KOMMYHUKALIUU JJIs1 BBIPAYKEHUS
CBOMX YyBCTB, MbIC/IEH U NOTPEOHOCTEN; INITAHUPOBAHUS 1 PETYJILMU CBOCH JIEATENIbHOCTH; BIIaJICHUE YCTHOM U
NHCbMEHHOM PEeYbl0, MOHOJIOTHYECKO KOHTEKCTHOM peubio; (POPMHUPOBAHKE U PAa3BUTHE KOMIIETCHTHOCTH B
00J1aCTH MCIOJIb30BaHUs MH(POPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHH;

q)OpMI/IpOBaHI/IC 1 Pa3BUTHUC 3KOJOTMYCCKOr0o MbINIJICHUA, YMCHUC IIPUMCHATH €TI0 B HOSH&B&TGHBHOﬁ,
KOMMYHHUKATUBHOM, COLMAILHON ITPAKTUKE U MPO(ECCHOHAIbHON OPUEHTALMH.

Ilpeomemmnuie

B no3naBatenbHoi cepe: 1aBaTh onpeaeneHns N3y4eHHbIX OHATUN: «XUMHUYECKUH 3JIEMEHT», «aTOM), «HOHY,
«MOJIEKYJIa, KIIPOCTHIE U CIIOKHBIC BELIECTBA», KBEIIECTBO», «XUMUUECKas OpMyIIay, «OTHOCHUTENbHAS
aTOMHast maccay, «OTHOCHTEJIbHAsI MOJIEKYJIIPHAs: MACCay, «BATICHTHOCTDY, «CTETIEHb OKUCIICHUS,
CKPHUCTALTMYECKAS PELIETKA», OKCHIIBD), «KHUCIOTBD), «OCHOBAHHSD), «COII», «aM()OTEPHOCTDY, «MHIUKATOPY,
«MEePUOAMYECKHM  3aKOH»,  «IepuoaMYecKas  Taliuua»,  «U30TOIBDY,  «XMMHUYECKas  CBS3bY,
«QJIEKTPOOTPULIATEIBHOCTDY, «XUMHUYECKasl peaKLus», «XUMHUYECKOE YPaBHEHME», «T€HETUYECKasl CBS3bY,
«OKHCJIEHUE»,«BOCCTAHOBIICHUE, «AJIEKTPOIUTUYECKAs! AUCCOLUALMY, «CKOPOCTh XMMUUYECKON PEaKLum»;
Oornucarb JEMOHCTPAIMOHHBIC U CAMOCTOATCIIBHO IMPOBCACHHBIC XUMHUUYCCKUC DKCIICPUMCHTBI; OIIMChIBATH U
pa3nuuaTh U3y4YEHHbIE KJIACChl HEOPIaHUYECKUX COEIMHEHUM, TPOCThIE U CIOXKHbBIE BEIIECTBA, XUMUYECKUE
peaKnuu; KIacCU(UIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHHSI,

JenaTh BBIBOABI M YMO3AKIIOYEHHUS M3 HAOIIOAEHUM, HM3YyYEHHBIX XUMHUYECKUX 3aKOHOMEpPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEILECTB I10 AHAIOIMH CO CBOMCTBAMU M3YUYEHHBIX; CTPYKTYPHUPOBAThH
U3yUYEHHBI MaTepuall U1 XUMHUYECKYI0 HHPOPMAIUIO, TOTYYEHHYIO U3 IPYTUX UCTOUYHUKOB; MOJEIHPOBAThH
CTPOEHHE aTOMOB JIEMEHTOB 1-3 IIepHo/I0B, CTPOSHUE MPOCTHIX MOJIEKYIT;

B 11eHHOCTHO-OpHEHTAMOHHOM cdepe: aHATU3UPOBATh U OLEHUBATh MOCIEICTBUS JJIS1 OKPYXKAIOLIEH cpebl
OBITOBOI U TPOM3BO/ICTBEHHOM JIEATENILHOCTH YE€JIOBEKA, CBI3aHHOM € IIEpEpadOTKOM BEILIECTB;

B tpynoBoii chepe: mpoBOAUTH XUMUUECKUH SKCTIEPUMEHT;

B cdepe 6e30macHOCTH KU3HEAEATENBHOCTU: OKA3bIBaTh MIEPBYIO MOMOIIb ITPU OTPABIEHUSIX, 0’KOrax U APYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U J1aOOPATOPHBIM 000PY/I0BaHUEM.

TemaTnueckoe IJIAHMPOBAHME

No HaumenoBanue pasnenoB u KonuuectBo | DnexrponHsie (1indpoBbie) 00pa3oBaTe/IbHbIC
o\ TEM IPOTPaMMBbl 4acoB pecypcsl
1. XuMHS B LEHTPE 22 Cuenapuii ypoka POIIIL: [Ipeamer xumum.
€CTECTBO3HAHMUS. BEIIECTBA U CBOMCTBA

https://resh.edu.ru/subject/lesson/1521/main/;
Cuenapuii ypoka POIII: ArperatHbie
COCTOAHHA BEIICCTBA
https://resh.edu.ru/subject/lesson/1532/main/;
Buneoypok MOIII: CocTaB u ctpoeHue
3eMIIH U 3€MHOM KOPBI
https://uchebnik.mos.ru/material _view/atomic

objects/10324598?menuReferrer=catalogue;
Tect MDII: XuMuueckuii cOCTaB KIETKU
https://uchebnik.mos.ru/exam/specification/41
053/info;



https://resh.edu.ru/subject/lesson/1532/main/
https://uchebnik.mos.ru/material_view/atomic_objects/10324598?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10324598?menuReferrer=catalogue
https://uchebnik.mos.ru/exam/specification/41053/info
https://uchebnik.mos.ru/exam/specification/41053/info

Cuenapuii ypoka MOI: Xumuueckuii cocran
KJICTKHN
https://uchebnik.mos.ru/composer3/lesson/43
2453/management?teacher id=15827161&su
bject id=57;

Cuenapuii ypoka POII: ®usznueckue u
XHUMHWYCCKHUC SIBJICHUSA

https://resh.edu.ru/subject/lesson/1485/main/.

MartemMaTrudeckue pacucThel B
XUMUU.

18

Cuenapuii ypoka POIIIL: 3akon nocrosHCcTBa
COCTaBa BCIIICCTB
https://resh.edu.ru/subject/lesson/1487/main/;
Cuenapuii ypoka POII: Yuctele BemiecTBa u
cCMECHu
https://resh.edu.ru/subject/lesson/1522/main/;
Tect MOILL: Bo3ayx u ero cocraB O0bemHast
JTOJIST KOMITOHEHTA Ta30BOM CMECH
https://uchebnik.mos.ru/exam/specification/23
5688/info;
Buneoypok MOIII: Maccosast nomns
PAacCTBOPEHHOTO BELIECTBA B PACTBOPE
https://uchebnik.mos.ru/material _view/atomic
objects/7838425?menuReferrer=catalogue;
[Tpunoxenne MOIII: MaccoBas nosist
BCIICCTB
https://uchebnik.mos.ru/app player/489846.

SIBnenns, npoucxonsdmue ¢
BEILECTBAMH.

22

[Ipunoxenne MOILI: Bewecta
https://uchebnik.mos.ru/app_player/184735;
Cuenapuii ypoka MOIII: YucTeie BemecTBa u
CMECH
https://uchebnik.mos.ru/composer3/lesson/39
79/management?teacher_id=15827161&subje
ct_id=58&qgroup_id=6805277;

Tect MOIII: Knaccuduxanuus XUMHYECKUX
peakuuii
https://uchebnik.mos.ru/exam/specification/10
8453/info;

Ypoxk MOIII: YcnoBus nporekaHus
XUMHYECKUX PEaKIui
https://uchebnik.mos.ru/composer3/lesson/43
61/management?teacher_id=15827161&subje
ct_id=58&group 1d=6856304.

Pacckassl mo xumum.

Cuenapuii Ypoka MOIII: M.B.JlomonocoB
https://uchebnik.mos.ru/material_view/lesson
templates/1074076?menuReferrer=catalogue
Cuenapuit MOII: Tumnbl XUMHUYECKUX
peakuuii
https://uchebnik.mos.ru/material_view/lesson
_templates/2113005?menuReferrer=catalogue

Hroro:

68



https://uchebnik.mos.ru/composer3/lesson/432453/management?teacher_id=15827161&subject_id=57
https://uchebnik.mos.ru/composer3/lesson/432453/management?teacher_id=15827161&subject_id=57
https://uchebnik.mos.ru/composer3/lesson/432453/management?teacher_id=15827161&subject_id=57
https://resh.edu.ru/subject/lesson/1487/main/
https://resh.edu.ru/subject/lesson/1522/main/
https://uchebnik.mos.ru/exam/specification/235688/info
https://uchebnik.mos.ru/exam/specification/235688/info
https://uchebnik.mos.ru/material_view/atomic_objects/7838425?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7838425?menuReferrer=catalogue
https://uchebnik.mos.ru/app_player/489846
https://uchebnik.mos.ru/app_player/184735
https://uchebnik.mos.ru/composer3/lesson/3979/management?teacher_id=15827161&subject_id=58&group_id=6805277
https://uchebnik.mos.ru/composer3/lesson/3979/management?teacher_id=15827161&subject_id=58&group_id=6805277
https://uchebnik.mos.ru/composer3/lesson/3979/management?teacher_id=15827161&subject_id=58&group_id=6805277
https://uchebnik.mos.ru/exam/specification/108453/info
https://uchebnik.mos.ru/exam/specification/108453/info
https://uchebnik.mos.ru/material_view/lesson_templates/1074076?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1074076?menuReferrer=catalogue
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