PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
"BBEAEHUWE B XUMHIO"

Conepsxkanue yueOHOro Kypca

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

Xumusxaxuacmo ecmecmeosuanus. Ipeomemxumuu. EcrecTBO3HaHNE— KOMITIEKC HayK O ripupoze. Hayku o mpupose:
¢duzuka, xumusi, Guonorus u reorpadus. [lonoxuTensHOe U OTpULIATEIHHOE BO3/ICHCTBIE YEIOBEKa Ha IIPUPOLY.
[Tpeamer xumun. Tena u BemectBa. CBOMCTBA BENIECTB KaK WX MHIMBUTyIbHBIE MpU3HAKU. CBOMCTBA BEIIECTB KaK
OCHOBA UX IPUMEHEHMUS.

Memoowr usyuenus ecmecmeosnanus. HabmoneHne kak OCHOBHOW METOJ] MO3HAHUSI OKPY’KAIOIIEro MHpA.
YcnoBus npoBeneHust HaOMroeHus. [ UnoTe3a Kak mpennonokenne, 00bSICHSIONEee Wi MPEICKa3bIBAOIIee
MpoTeKaHue HaOII0AaeMOro sIBJIeHUs. DKcreprMeHT. JIabopatopust. DKCIIEpUMEHT J1a00paTOPHbIN U IOMAIITHUA.
Cnoco0bl (pMKCHpOBaHUSI Pe3yIBTATOB SKCTIepuMenTa. CTpOeHHe IIaMEeHH CBEYH, CYXOT'0 TOPIOUETO, CIIUPTOBKH.
Mooenuposanue. Mozaenu kak aOCTpaKTHbIE KOTIMH U3y4aeMbIX 00bEKTOB U IporieccoB. Mojenu B pusuke.
OnekTpodopHas MalMHa Kak abcTpakTHAs MOJIENTb MOJTHIHA. Mojienu B Ononorun. broiornaeckue MyJismKy.
Mozenu B XMMHUH: MaTepHaIbHbIE (MOJIENT aTOMOB, MOJIEKYJI, KPUCTAJLIOB, alllIapaToOB U YCTAHOBOK) U 3HAKOBBIE
(XMMUYECKUE CUMBOJIBL, XUMUUYECKHE (DOPMYJIIBI U YPABHEHMUS).

Xumuueckas cumsonuxa. XuMu4decKue CUMBOJIBL. VX HamvcaHue, MPOU3HOIICHHE U WHPOPMAIHS, KOTOPYIO OHH
HecyT. Xummdeckre (popmyiisl. X Hammcanue, Mpor3HOIIEHHE U HHPOPMAIHsL, KOTOPYIO OHU HecyT. IHIeKChI 1
KO3 PHUITUEHTBI.

Xumus u gpusuxa. YHUBEpCATBHBIN XapaKTep MOJOKEHUH MOJICKYIISIpHO-KUHETHYecKor Teopur. [ToHsTust «atomy»,
«MoJIeKynay, «1oH». Kpucrammueckoe cocrosiHue BeniecTBa. Kpucraniueckue pemeTky TBEpAbIX BEIECTB.
Huddysus. BpoyHoBCcKoe IBUKEHNE.

ArperaTtHoe cocTosiHUE BelllecTBa. ['a3000pa3Hble, KUIKHE U TBEpbIe BelecTBa. Kpucrammyeckue u amopgHble
TBep/ble BeecTBa. DU3nueckue 1 XUMUYECKUE SIBICHUS.

Xumus u 2eozpaghus. I'eonornueckoe CTpoeHUE TUIAHEThI 3eMIISL: SO, MAHTHUS, JIMTocdepa. DIEeMEHTHBIN COCTaB
Te0JIOTMYECKMX COCTABHBIX YacTel MaHeThl. MUHepaibl U TOPHBIE MOPObl. MarMaTHUecKrue U 0Ca0YHbIE
(opranudeckue ¥ HEOpraHMYECKHUe, B TOM UHCIIE U TOPIOYHE) TOPOIBI.

Xumus u 6uonoeus. XUMUYECKUN COCTaB KUBOM KIIETKH: HEOpraHUYECKHe (BOAa U MUHEpATbHBIE COJIN) U
opraHuueckue (0enKu, JKUpbl, YIIIeBO/Ibl, BATAMUHBI) BeliecTBa. [IpocThie 1 cloXkKHbBIE BEIIECTBA, X POJIb B
KU3HEAEATEIHHOCTH OpraH3MOB. bruonoruyeckast poib BoJIbI B )kuBOH kiieTke. @oTocunTes3. Ponb xmopodua
B nporiecce (porocuHTe3a. buonornueckoe 3HaueHNE JKUPOB, OEITKOB, 3PUPHBIX Mace, YII€BOA0B U BUTAMUHOB
JUTSI )KHU3HEIeATeIbHOCTH OPTaHU3MOB.

Kauecmeennvle peaxyuu 6 xumuu. IIoHATHE 0 KAUECTBEHHBIX PEAKIUAX KaK O pEaKUHUsiX, BOCIPUHUMAEMbIX
OPraHOJISNITUYECKU: C IOMOILBIO 3pEHHS, CIyXa, 000HAHMA. AHaIMTHYEeCKHH 3 dekT. OnpenensieMoe BEIIeCTBO
Y peaKTHB Ha Hero. Bo3aMOXKHOCTh M3MEHEHHUS UX POJIM Ha IIPOTUBOIIOIOKHYIO.

Jemouncrpanuu. 1. Komtekuus pa3HbIX Tel U3 OJTHOTO BEIIECTBA WK MaTepHralia (Harpumep, 1adopaTopHas
nocyja u3 crekia). 2. Koyekmums pa3mmaHbIx Tet Wi GoTtorpaduil Ten u3 aTFoMHHUS JJTS WILTFOCTPAIAN UCH
«CBOWCTBa — IMPUMEHEHUEY. 3- YueOHoe 000pya0BaHue, UCTIONb3YEMOE IIPU U3yu4eHUN (U3UKH, ONOIOoTUY,
reorpaduu 1 xumud. 4. DnekrpodopHas MammHa B aeicTBrA. 5. ['eorpadudeckne moenu (riodyc, kapra). 6.
buonorundeckne monenu (MyJIsDKA OpPraHOB M CHCTEM OpPraHOB PACTEHUM, KUBOTHBIX M 4YETOBEKa).7.
OuznyecKre 1 XUMAYECKUE MOJIET aTOMOB, MOJIEKYJI BEIIIECTB M MX KPUCTAUTHYECKHUX penieTok. 8. O0beMHBIE
IIAPOCTEP>KHEBBIE MOJIEITM MOJIEKYIT BOJIbI, YIIIEKUCIIOTO M CEPHUCTOTO ra3oB, MeTaHa. 9. Pacnpoctpanenue 3anaxa
OJICKOJIOHA, JYXOB WJIM Je30/0paHTa Kkak mpomecc nuddy3un. 10. OOpas3ibl TBEpABIX BEIIECTB
KpucTaumdeckoro crpoenust. 11. Monenu kpucrammimyeckux pemerok. 12. Tpu arperarsix coctosiHus Bofpl. 13.
[lepenuBanue yriieKuCiIoro ra3a B CTakaH, ypaBHOBEIIEHHBIN Ha Becax. 14. Koyekius KpucTausinuecKux 1
aMOp(HBIX BELIECTB U U3zeni 13 HuX. 15. Komnekuus MUHEpanoB (J1a3ypHuT, KOPYH/I, XaIbKOIUPUT, (DIIOOPUT,
raymr). 16. Koyutekius ropHbIX mopo/1 (TpaHuT, pa3iudHbie (POPMBI KaTBITUTA - MEJI, MPaMOp, U3BECTHSIK). 17.
Komnnekmus roprounx uckonaeMmbix (HeTh, KAMEHHBIH yroub, ciaanibl, Topd). 18. CriuproBast SKCTpakIus
xjopoduia u3 3eneHbx JUcTheB. 19. [lpokanmBaHue cyxoi 3el1eHH pacTeHUN B My(QEIbHOW MedH s



KOJINYECTBEHHOT'O OIPEIEIIEHUS] MUHEPAIbHBIX BellecTB B HUX. 20. KauecTBeHHast peakuyst Ha Kuciopo. 21.
KauecTBenHas peakuus Ha yriieKUCIbId ra3. 22. KauecTBeHHast peakiiysi Ha U3BECTKOBYIO BOJY.

JlaGopaTtopHbie onbIThbl. 1. OniMcaHue CBOMCTB KUCIOPOa, YKCYCHOM KUCIIOTHI, amtoMuHus. 2. CTpoeHue
IUIaMEHH CBeYH (CIIUPTOBKH, CyXOro roprouero). 3. HabmoneHre 6poyHOBCKOTO JBUKEHHS YACTUYEK YEPHOM
TYIIH 110]] MUKPOCKOTIOM. 4. V3ydeHne rpannTa ¢ HOMOIIBIO YBETMYUTENBHOTO cTeka. 5. OOHapyKeHue Kupa
B CEMEHAaX IOJICOJIHEYHHKA U TPelKoro opexa. 6. O6HapyxeHue 3pUpHbIX Macell B aneIbCUHOBON KOpKe. 7.
Oo6napyxeHue KkpaxMana u 6enka (KJIeHKOBUHBI) B MIIIEHUYHON Myke. 8. OOHapykeHHe YTIIEKHCIIOrO raza B
BBIJIBIXaEMOM BO3/1yX€ C IOMOIIbIO U3BECTKOBOM BOJIBI.

Jomamnuii 3xcnepuMent. 1. V3rotoBiieHne Mojenei Monekyn u3 miaactuinuHa. 2. duddys3us noHos
nepMaHranara kanus B Boje.3. M3ydenue ckopoctu muddysuun asposoneit. 4. luddysusa caxapa B Boje. 5.
OMBITHI C MMyCTOH 3aKPHITOH IIACTUKOBOW OYTHUTKOW. 6. KommdecTBeHHOE OIpeiesieHne COepKaHUsI BOJIBI B
CBEXei 3ereHu. 7. B3anmoneiicTBie acCKOpOMHOBOM KUCIIOTHI ¢ HomoM. 8. M3ydeHne cocTaBa MOJMBUTAMHHOB W3
nomarHel antedku. 9- O0HapyKeHre Kpaxmaia B POIYKTaX MATAHHS.

IIpakTuyeckas padora 1. 3HakOMCTBO C J1abopaTopHbIM OOopynoBaHueM. [IpaBuna GezonacHOCTH MpHU
paboTe B XUMHUYECKOM KaOHHETe (J1JabopaTopun).

IIpakTnueckas padora 2. HaGmonenue 3a ropsiieii cBedoi. YcTpoicTBo cniupToBKU. [IpaBuina paboTsl ¢
HarpeBaTeIbHBIMH PUOOPaAMH.

Tema 2. MaremaTu4eckue pacuernl B xumuu (18 4.)

OmuocumenvHvle amomMHas U MoaeKyIApHas maccol. 11oHsTHE 00 OTHOCUTEIBHBIX AaTOMHOM U MOJIEKYJISIPHOM
Maccax Ha OCHOBE BOJOPOJHOW eauHuulbl. OnpeneneHrne OTHOCUTENIBHOW aTOMHOM Macchl XMMHYECKHUX
DJIEMEHTOB 10 TIepuoaudeckoil Ttabmune. Haxoxnenwme 1o Qopmyne BemecTBa OTHOCHTEIBHON
MOJIEKYJIIPHON MacChl KaK CYMMbl OTHOCUTENIbHBIX aTOMHBIX MAacC COCTABJISIOIIMX BEIIECTBO XUMHUYECKUX
AJIEMEHTOB.

Maccosas 0ons xumuueckoeo snemenma 6 codxicHom seujecmee. IIOHSITHE 0 MacCOBO# f011e -(W) XUMHYECKOTO
3JIEMEHTa B CJI0)KHOM BEILIECTBE U €€ pacueT 1o ¢popMylie Bemiectsa. Haxoxaenue ¢popmyiisl BeliecTsa 1no
3HAYEHHSIM MACCOBBIX JI0J1€i 00pa3yIOIIMX €ro AIEMEHTOB (17151 2-4aCOBOTO U3YUEHUS Kypca).

Yucmoie eewjecmea u cmecu. Ilonarre o uncrtoM BemecTse U cmecH. Cmecu razoo0passble (BO3/1yX, IPUPOIHbIHA
raz), xkuakue (HedTb) v TBep/bIe (TOPHBIE TOPObI, KyTHHAPHBIE CMECH, CHHTETHUECKHE MOOIINE CPEICTRA).
CMecu rOMOT€HHBIE U TE€TEPOTreHHBIE.

Obvemnas donsa komnonenma 2azosou cmecu. [lousitue 00 06BeMHOI 071€ () KOMITOHEHTa ra3oBoi cmech. CocTaB
BO3/lyXa ¥ IPUPOAHOrO ra3a. Pacuer 00beMa KOMITIOHEHTa ra30BOM CMECH 10 €r0 00BEMHOM J10J1€, 1 HA000POT.
Maccoeas dons sewgecmea 6 pacmeope. Ilonsitie 0 MaccoBoii ose (W) BelecTsa B pactBope. PacTBoputens u
pacTBOpeHHOE BellecTBO. PacyeT Macchl pacTBOPEHHOrO BEIIECTBA MO MAacce pacTBOpa M MacCOBOM Jioiie
PACTBOPEHHOIO BEIIECTBA U IPYTUE PACUETHI C UCIIOJIB30BAHUEM ITUX MTOHATHIA.

Maccosas 0onst npumeceii. TIoHITHE 0 YMCTOM BEIECTBE U pUMecH. MaccoBast 1oi1s1 (W) mpuMecH B oOpasiie
UCXOAHOro BemecTBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOIO BELIECTBA II0 MAcCe BEILECTBA,
COJIEp’Kallero OIpe/eeHHYI0 MacCOBYIO JIONIIO MpUMecei, U JIpyrue pacueThl C HCIOJIb30BAHUEM 3THX
TTOHATHUH.

JdemoncTpanuu. 1. Munepainsl kynput u TeHopHT. 2. Oxcun pryta (I1). 3. Komnekiun pa3nuuHbIx BUAOB
Mpamopa U H3Jenuil (WM WUTIoCTpanuid u3aenuii) u3 Hero. 4. CMech PEYHOTO M CaxapHOTO TMecKa M uX
paznenenue. 5. Komnekuusa «Hedts n Hedrenpomykrs». 6. Kommekius OBITOBBIX cMmeceil (KyTuHapHbIE
CMECH, CUHTETUYECKHE MOIOLINE CPECTBA, IIAMITYHU, HAUTKU U Jp.). 7. lnarpamma o0beMHOT0 cocTaBa
BO3/yXa, 8. /JluarpaMmma o0beMHOT0 coctaBa nIpupoHOro rasza. 9. [IpuroroBnenue pacTBopa ¢ 3alaHHBIMU
Maccoil 1 MacCOBOM J0Jel pacTBOpeHHOro BemecTBa. 10. OOpa3ibl BEmEeCTB U MaTeprasIoB, COACPIKaAITIX
OIIPEEIICHHYIO JI0JII0 IIPUMECEH.

Jomamuuii s3xcnepumenT. 1. M3yuenne cocraBa OBITOBBIX KYJIMHAPHBIX M XO3SMCTBEHHBIX CMECEH IO
TUKETKaM. 2. [IpuroTosiieHue pacTBopa coyy, pacueT MacCOBOM JJOJU PACTBOPEHHOI'O BELIECTBA U OIIBITHI
C MOJYyYeHHBIM pacTBOopoM. 3- M3ydeHuwe cocTaBa HEKOTOPBIX OBITOBBIX M (papMaleBTUYECKUX
IIPENapaToB, COAEPKAIIMNX ONPEACICHHYIO 0JII0 IPUMECEH, [0 UX ITUKETKaM.

IIpakTuyeckass padora 3. [IpuroroBineHue pacTBOpa C 3aJaHHOW MAacCCOBOHM JI0JIEH pacTBOPEHHOTO
BELIECTBA.

Tema 3. SIBjeHusi, mpoucxoasiue ¢ BemecrBamu (22 4.)



Pazoenenue cmeceu. llonarne o paszneneHuH cMmeced M ouMcTKe BewlecTB. HekoTopsle mpocrteiimue
CIocoObl pa3lielieHHusi CMECeil: MpocenBaHue, pa3[eieHue CMeceid MarHuTOM, OTCTaWBaHUeE, JIEKaHTaIus,
HEHTPU(PYTUPOBAHUE, Pa3ACICHUE C TOMOIIBIO JETUTEILHON BOPOHKH.

Qunvmposanue. PunbTpoBaHue B 1abopaTopuu, OBITY M HA MPOU3BOACTBE. DUIBTpAT.

Aocopbyus. Tlonsatue 00 angcopOumm W ancopOeHTaxX. AKTUBHPOBAHHBIM yYroiib KaK BaKHEUIIHMA
aJcopOEHT, €ro HCIOoJIb30BaHHME B OBITy, Ha NPOU3BOJACTBE U B BOCHHOM Jeje. YCTPOHCTBO
IIPOTUBOTra3a.

Jlucmunnayus, Kpucmaniuzayus u evinapueéanue. JIUCTHWILISALNS KaK IPOLIECC BBIJACICHUS BEIIECTBA U3
KUAKOW cMmecu. JluctwiuimpoBaHHash Bojga W oOmacth  ee  mpuMeHeHus. [leperonka HedTH.
Hedrenpoayktel. @pakiloHHAs TMEpPEroHKa S>KUIKOTO Bo3ayxa. Kpucramnusauus W BblapuBaHUE B
nabopaTtopuu (KpUCTAIU3aTOPBl U (hapPOopoBbIe YAIIKH IS BHIMAPUBAHUSA) U MIPUPOIE.

Xumuueckue peaxyuu. IloHATHE O XMMUYECKON peaKIMU Kak IpPOLecCEe MPEBPAILECHHS OJHHMX BELIECTB
B pyrue. Y CioBUs TEUEHUS U MPEKPALEHUS XUMUUYECKUX PEaKLUi.

Ilpuznaku xumuueckux peaxyut. VI3MeHeHHE 1IBeTa, BBINAJEHUE OCAJAKa, pACTBOPEHUE OCAJKa,
BbIJIEJICHHE ra3a.

Jdemoncrpanun. 1. IlpoceuBanue cmecu MyKM M caxapHoOro mnecka. 2. PasgeneHue cmMecu HOpOIIKOB
cepel u keneza. 3. Pasmenmenme cmecm mopomKkoB cepsl W mecka. 4. PasngeneHwe cMecu BOIBI U
pPacTUTEIHLHOTO Macjia ¢ MOMOIIBIO JeNUTENbHONH BOpOHKH. 5. LlenTpudyruposanue. 6. dunpTpoBanue.
7. PeciupaTopHble MAacKH U MapiieBble MOBS3KH. 8. AJCOPOIMOHHBIE CBOWCTBA aKTHBUPOBAHHOTO YTJIS.
9. Cunukarenb M ero mpuMeHeHue B ObITy u Jerkoil mpomsbinuieHHocTd. 10. IlpotuBoraz u ero
yctpoiictBo. 11. TlonmydeHue AMCTHILTUPOBAHHOW BOJABI C IOMOIIBIO JTAOOPATOPHOW YCTAHOBKH IS
neperonku ckunkocteil. 12. Komnekumss «Hedts u  Hedrempomykter». 13. Pazgenenue cmecu
IepMaHraHata W JAuMxpoMmaTa Kaius crnocodoMm kpuctaumszauuu. 14. B3aumopneilcTBHE NOPOIIKOB
xKeneza U cepbl Nmpu HarpeBaHuu. 15. IlomydeHue yriekuciaoro rasza B3aUMOJEHCTBHEM Mpamopa ¢
KHACIOTOH W OOHAapyXeHHE ero C IOMOIIbI0 HM3BECTKOBOH BOAbl. 16. Karamutmdeckoe pasnoxeHue
HepoKcHIa Bojaopoja (KaTalu3aTop — JAUOKCHA Mapranna). 17. depmeHTaTHBHOE pasoOkKeHHE
MEPOKCHIa BOJOPOJa C TOMOIIbI0 KaTanm as3bl. 18. KucioTHBIN OrHeTymmrenb, €ro YCTPOHCTBO U
npuHiun aeiictBus. 19. Peakuus HeWTpanu3aluu OKpalIeHHOTo (eHos(TalenHOM pacTBOpa IIEeNI0Yd
kuciaoroil. 20. B3aumopeiicTBre pacTBOPOB NepMaHraHaTa M JUXpomaTa Kajlusi C pacTBOPOM Cyib(puTa
Hatpus. 21. [Tomyyenue ocanka ruznpokcuga meau (I1) mnm ruapokcnaa sxeneza(lll) peakuuelr oOMmeHa.
22. PacTBOpeHHE TIONyYEHHBIX OCaJKOB THAPOKCHIOB MeTauioB B kuciore. 23. Ilomydenwue
YTJIEKHUCIIOTO ra3a B3auMOAECHCTBUEM pacTBOpa KapOOHAaTa HAaTPUs C KHCIOTOM.

JlabopaTopubie omnbiTbl. 1. V3roroBnenue ¢unbrpa u3 (UIBTPOBAIBHON OyMard WM OyMa)KHOU
cangetku. 2. 3ydyeHue ycTpoiicTBa 3aKUTaJIKU U €€ MJIaMEHHU.

JdomamHuii 3xcnepumedT. 1. PazneneHne cMecn Cyxoro MoJioka M pedyHOro mecka. 2. M3roroBiieHue
MapJeBOM TOBA3KM Kak CpeACTBAa MHIUBUAYAJbHOW 3allUTHl B TEPUOJ SHOHAEMHH Tpumma. 3.
OrcranBaHue B3BeCH IMOPOIIKA JJIi YUCTKUM TMOCYIbl B BojAe U ee jaekaHTtauus. 4. AxpcopOuus
AKTUBUPOBAHHBIM YTJIEM KpacsAlIMX BELIECTB MENCU-KOJBI. 5. AACOpOIMS KyKypy3HBIMH IalO4YKaMu
NmapoB Maxy4yWx BemecTB. 6. V3ydyeHume cocraBa W TPUMEHEHHUS CHHTETHYECKHMX MOIOIIUX CPEICTB,
COJIepKalluX SH3UMBI. 7. PaznojkeHne cMecH NMHUTHEBOW COJABI M CaxapHOM IyIpbl IIPU HAarpeBaHHH. §.
PactBopenune B Boje Ttabietku acnupuna YIICA. 9. [TpuroroBieHre N3BECTKOBOH BOJIBI U OIBITHI C HEH.
10. B3anmopeiicTBHe pacTBOpa NMepMaHTaHaTa Kallusl ¢ aCKOPOWHOBOW KHCIIOTOM.

IIpakTnyeckas padora 4. (oMalUIHUIA SKCIIEpUMEHT). BrIpalyBanue KpUCTAIIOB COJIH.

IIpakTuyeckas padora 5. OuncTka NOBapEeHHOW COJH.

IIpakTnyeckas padora 6 (nomamHuii Skcnepument). Koppo3usi MeTasmios.

Tema 4. Pacckasbl mo xumuu (6 4.)

Yuenuueckas xongepenyus «Bvioarowuecs pycckue yuenvle-xumukuy. JKu3Hb u aesarensHocts M. B.
Jlomonocoga, /I. 1. MenneneeBa, A. M. bytneposa.

Konxypc coobwenuii yuawuxca «Moe ntodoumoe sewgecmsoy. OTKpbITHE, TOTyYCHUE U 3HAUCHHE
BbIOpaHHBIX y4YaIllUMUCS BEIIECTB.



Konxypc yuenuueckux npoexmos. ViccienoBanus B 00JIaCTH XUMHUYECKUX peakluil: (POTOCHHTE3, TOpEeHHE
U MEIJICHHOE OKHUCJIEHHE, KOPPO3Hs METaUIOB M CIIOCOOBI 3alllUThl OT HEe, APYTrue peakluu, BbIOpaHHbIE
YYaIIUMHUCS.

BocnuraTenpHbIi TOTEHIMAT YPOKOB B XOJI€ OCBOCHHUS COJIEpKaHHUs pabodeil mporpaMMbl 1Mo ydyeOHOMY
Kypcy «BBesenue B XuMHI0O» peain3yercs 4epes:

- YCTaHOBJICHHUE JIOBEPUTEILHBIX OTHOIICHUH MEXIy yYUTEJIeM W YYalIMMHCS, KOTOPBhIE CIOCOOCTBYIOT
IO3UTUBHOMY BOCHPUATHIO TPEOOBaHUH ydamuxcs W TpeOOBaHWM yduTelss, OOpalleHHI0O BHUMaHMs Ha
UH(pOpPMaLNIO, 00CYKIaeMYI0 Ha YPOKE, MOBBIIIEHUIO UX TTO3HABATEIbHON aKTHBHOCTH;

- IPUBJICYEHNE BHUMAHUS y4yallluXcs K [IEHHOMY acleKTy U3y4aeMOoro Ha ypOKe sIBJICHHUs, OpraHU3aLus UX
paboThI ¢ COIMATFHO 3HAYMMOM MH(pOpMAIHEH, ITOTy4eHHON Ha YPOKe;

- HHUIMMPOBAHUE TUCKYCCUH, BEIPQ)KEHUE MHEHMSI yJallluXcsl, Pa3BUTHE OTHOILECHUIA;

- WCTIONIb30BaHWE 00pa30BaTENLHBIX BO3MOKHOCTEH COJIEpKaHU y4eOHOTO Kypca «BBeneHne B XUMHIO»
IyTEM JIEMOHCTPALUU JETSAM IIPUMEPOB OTBETCTBEHHOI'O IPaX/IaHCKOTO MOBEIECHUS, IIPOSBICHUS JTHOOBU K
JFOASIM U TOOPOTHI, ITyTeM BbIOOpa MOAXO/SAIINX TEKCTOB JJIsl YTCHHS,

- HUCTOJb30BAHWE HMHTEPAKTUBHBIX (OpPM pPAOOTHI ydaluxcs Ha YpPOKE: HHTEIUICKTYaJIbHBIE WIPHI,
CTHUMYJIMPYIOIINE ITO3HABATEIbHYI0 MOTHBAIIMIO YYAIIMXCs; TPynmoBas paboTa wiu paboTa B mMapax,
KOTOpbIE yuaT ydaluxcsi paboTaTh BMECTE U B3aUMOJICHCTBOBATH C IPYTMMHU JEThMU;

- 100yX/1eHue o0yJaroluxcs co0I01aTh Ha YPOKe OOLIENPUHATHIE HOPMbI IOBEEHUS, TPUHILIUIIBI y4eOHOU
JMCLUIUIMHBL U CAMOOPTraHU3al1H;

- MHUIUHPOBAHME W TOJJIEP)KKA MPOSKTHON AEATEIbHOCTH OOYYAIOMIMXCSl B paMKaxX peayn3aludl UMU
UH/IUBUAYAJIbHBIX M TPYIIOBBIX IPOEKTOB, C LEJIbI0 HPUOOPETEHUs] HABBIKOB CaMOCTOSTEIBHOTO
TCHEPUPOBAaHUSI U OQGOPMIICHUS COOCTBEHHBIX HJACH, YBAKUTEIHHOTO OTHOIICHUS K UYKUM HJESM,
MyOJIMYHOTO BBICTYIUIEHUS Tepes ayJUTOpUeH, a Takke apryMEHTHPOBAHUS M OTCTaMBaHUs CBOEH TOUKU
3peHusl.

Ilinanupyemsie pe3y/ibTaTbl 0CBOCHHUS Kypca

Jluynocmmuule

B IICHHOCTHO-OPUEHTALIMOHHOM c(hepe — UyBCTBO TOPAOCTH 32 POCCHICKYIO XMMUYECKYIO HAYKY, TYMaHU3M,
OTHOIIIEHHUE K TPYIY, [IEJIEYCTPEMIICHHOCTb;

dbopmHpoBaHKe IEHHOCTH 3/I0POBOTO U 0€30MacHOT0 00pa3a JKU3HU; YCBOCHHE MTPABUI WHAUBUIYaTbHOTO U
KOJUTEKTUBHOT'O O€30MaCHOI0 MOBE/ICHUS B UPE3BBIYANHBIX CUTYAITHSIX, YTPOXKAIOIINX KU3HU U 37I0POBBIO JIFOICH;
B TPYAOBOH chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY NATbHEHIIIEH 00pa30BaTebHON TPACKTOPHH;

B [T03HABATEIbHON (KOTHUTUBHOM, HHTEIUIEKTyalIbHON) chepe — yMEHHUE yMpaBIsATh CBOCH MO3HABATEIHHOMN
JeSATeTLHOCTBIO;

(dbopMHpOBaHKE OCHOB YKOJIOTHYECKOH KYIIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO
MBIIIJICHUS, Pa3BUTHE OIBITA YKOJOTUYECKH OPUEHTUPOBAHHON PEQIICKCHBHO-OIIEHOYHOW M MPAKTHUECKON
JIEATEIbHOCTH B )KU3HEHHBIX CUTYallUSX.

Memanpeomemmnwie

YMEHHE CaMOCTOSITEEHO OTPEIETISITh [IEJIH CBOETO 00YYEHHs, CTABUTh U (DOPMYIIUPOBATH [T ceOsl HOBBIE 33/1a41
B yu€0e 1 M03HaBaTEIHHOM AEATETbHOCTH, pa3BUBATh MOTHUBEI M IHTEPECHI CBOSH MTO3HABATEIILHON IS TEIHHOCTH;
YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh ITYTH JOCTUKEHHS 1IeJIeH, B TOM YUCIEe albTePHATUBHbBIE, OCOZHAHHO
BbIOMpaTh Hanbosee 3(phekTUBHBIE CITOCOOHI pereHus y4eOHBIX 1 ITO3HABATEIIBHBIX 33/1a4;

YMEHUE COOTHOCUTH CBOM JEHCTBUS C TUIAHHUPYEMBIMH pe3yJbTaTaMHU, OCYILIECTBISTh KOHTPOJIb CBOEH
JeATENIbHOCTH B MPOLIECCE TOCTHXKEHUS Pe3yNbTaTa, ONpeAessTh CIIOCOObI ISHCTBUI B paMKaxX MPeAsIoKEHHbIX
YCTIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C M3MEHSIOIICHCS CUTYaITHEH;

YMEHHUE OIICHWBATh NMPABUIHHOCTH BBIMOIHEHHS Y4eOHOU 3a/1aui, COOCTBEHHBIC BOSMOKHOCTH €€ PeIICHHUS;
BJIa/ICHHE OCHOBAaMU CAMOKOHTPOJISl, CAMOOLIEHKH, TIPUHATHS PELLIEHHUIA U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpPA B
y4eOHOM ¥ IO3HABATEIILHOM ICSITeIFHOCTH; YMEHHE OINPEACTSATh  IOHSTHUS, CO3/IaBaTh  OO0OOIICHHS,
yCTaHaBIMBaTh AHAJIOTUH, KJIacCU(UIUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHMSI U KPUTEPUU IS



KJIaccu(uKaIum, yCTaHaBIUBAaTh IIPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccyXx/IeHUe,yMO3aKII0UeHHE (MHIyKTUBHOE, IelyKTUBHOE U 10 QHAJIOTHUH) U 1eJIaTh BBIBO/IBI;

YMEHHE CO3/1aBaTh, IPUMEHSATh U IPE0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOZIEIIU U CXEMBbI AJIsl PEILICHUs] yIeOHBIX
Y [TI03HABATEJIbHBIX 33/1a4;

YMEHHE OpPraHu30BbIBATH yUEOHOE COTPYIHUUECTBO U COBMECTHYIO JIESITENBHOCTD C YUUTENIEM U CBEPCTHUKAMU;
paboTaTh UHUBHUIYaJIbHO U B IPYIIIE: HAXOUTh OOLIEe pellieHHE U pa3pelaTh KOH(QIIMKTBI Ha OCHOBE
COTJIACOBaHMS MO3UIIMI M yu€Ta HHTEPECOB; (POPMYIIMPOBATh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;
YMEHHE OCO3HaHHO UCIIOIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUM C 3aJa4eil KOMMYHHMKALUM JJIs1 BBIDAKCHUS
CBOMX YYBCTB, MBICIICH 1 OTPEOHOCTEN; TUIAHUPOBAHMUS U PETYIISINHU CBOCH JIEITENIbHOCTH; BIIaJICHHE YCTHON U
MCbMEHHOM peublo, MOHOJIOTMYECKOI KOHTEKCTHOM peubio; (POPMUPOBAHHUE U Pa3BUTHE KOMIIETEHTHOCTH B
00J1aCTH HCIOJIb30BaHNUs HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

(opMHpOBaHUE U PA3BUTHE SKOJIOTUYECKOIO MBIIIICHHSI, yMEHUE IPUMEHATh €r0 B II03HABATEIIbHOM,
KOMMYHHMKATHBHOM, COLMAIbHOM IPAKTUKE U MPOPECCHOHATBHON OpUEHTALINH.

Ilpeomemmnoie

B no3naBarensHOI chepe: 1aBaTh OnpeaeeHns H3y9eHHBIX TIOHATHI: «XUMHYECKHHA 3JIEMEHTY, «aTOMY, «HOHY,
«MOJIEKYIIay, «IIPOCTHIE U CIIOKHBIE BELIECTBAY, «BEIIECTBOY, «XUMHUUECKast PopMyIiay, «OTHOCUTEINbHAS
aTOMHas Maccay, «OTHOCHTEJIbHAsI MOJIEKYJISIpHAs MAccay, «BaJIEHTHOCTbY, «CTENIEHb OKUCIICHUS,
«KPUCTAIUTNYECKAS PELIETKA, «OKCHJIb», «KUCIIOTB», «\OCHOBAHUSAY, «COJI», «aM(POTEPHOCTDY, «MHIUKATOPY,
«IIEPUOJUYECKUI  3aKOH»,  «IepuoAuvYecKas  TaOauIa»,  «M30TOMbI»,  «XHMHUYECKas  CBS3bY,
«QIIEKTPOOTPULIATEIBHOCTBY, «XMMHUYECKAs PEaKLUs», «XMMHUYECKOE YPaBHEHHUE», «TE€HETHYECKasl CBS3bY,
«OKHCIICHUE», (BOCCTAHOBJICHUEY, «AJIEKTPOJIMTUUECKAS JUCCOLMALMAY, «CKOPOCTh XUMUYECKON PEAKIIN»;
OIKCaTh JEMOHCTPALMOHHBIE U CAMOCTOATENBHO IPOBEICHHBIE XUMUUECKNE SKCIIEPUMEHTHI; ONUCHIBATH U
pa3nuyarh U3y4eHHbIE KJIaCChl HEOPraHUYECKUX COEIMHEHHM, IPOCThIE U CIIOKHBIE BEIIECTBA, XUMUYECKHE
peakuu; Kiaccu(huuUpoBaTh U3y4eHHbIE O0BEKTHI U SBJICHHUS;

JieNaTh BBIBOJBI M YMO3AaKIIOYEHHUsS] U3 HAOMIOJEHWM, W3YYEHHBIX XHMHUYECKHUX 3aKOHOMEPHOCTEM,
IPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMHU U3YUYEHHBIX; CTPYKTYPHPOBATh
M3yYEHHBI MaTepHal U XUMUYECKYI0 HH(OPMAIHIO, MTOJIYYEHHYIO U3 APYTUX HUCTOYHUKOB; MOJEIUPOBAThH
CTpPOEHHE aTOMOB >JIEMEHTOB 1-3 epHo/I0B, CTPOSHHUE TPOCTHIX MOJIEKYJT;

B 1ieHHOCTHO-OpUEHTAMOHHON cepe: aHaTU3UpPOBaTh U OLIEHUBATH MOCIIEACTBUS AJISl OKPYKaIOLIEH cpeibl
OBbITOBOH M TPOU3BOACTBEHHOM IESTEILHOCTU YEJIOBEKA, CBA3aHHOM C IepepaboTKOM BEIlECTB;

B tpynoBoii cepe: mpoBOAUTE XUMHUYECKUI SKCIIEPHUMEHT;

B ciepe 6e30macHOCTH KU3HEIESATEILHOCTH: OKa3bIBaTh MEPBYIO IOMOIIb ITPU OTPABJICHUSIX, 0KOTaX U APYTUX
TpaBMaX, CBSI3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHHEM.

TemaTuuyeckoe NIIAHUPOBAHME

Ne HaumenoBanue pa3zienoB u KomnuyectBo | DnexrtponHble (11M]ppoBbie) 00pa3oBaTeIbHbIC
o\ TEM MPOTPaMMBI 9acoB pecypcesl
1. XuUMHS B LIEHTPE 22 Cuenapuii ypoka POIIIL: ITpenmer xumun.
€CTECTBO3HAHUSI. BEIIIECTBA U CBOMCTBA

https://resh.edu.ru/subject/lesson/1521/main/;
Cuenapuii ypoka POILI: ArperatHbie
COCTOAHHA BCIIICCTBA
https://resh.edu.ru/subject/lesson/1532/main/;
Buneoypok MOII: CocTtaB 1 cTpoeHHe
3eMiIu ¥ 36MHOU KOpPBI
https://uchebnik.mos.ru/material view/atomic

objects/10324598?menuReferrer=catalogue;
Tect MDOII: XuMudecknii cocTaB KIETKH
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 MOII: Xumuueckuii coctan
KJIICTKH
https://uchebnik.mos.ru/composer3/lesson/43
2453/management?teacher id=15827161&su
bject_id=57;

Cuenapuii ypoka POIL: ®uznueckue u
XUMHUYCCKUC SABJICHUS
https://resh.edu.ru/subject/lesson/1485/main/.

Maremarnueckue pacueTsl B
XUMUH.

18

Cuenapuii ypoka POIII: 3akon nocrosiHcTBa
COCTaBa BCIIIECCTB
https://resh.edu.ru/subject/lesson/1487/main/;
Cuenapuii ypoka POIII: YucTeie BemecTBa u
cMECHu
https://resh.edu.ru/subject/lesson/1522/main/;
Tect MOIL: Bo3nyx u ero coctaB O0beMHas
J0JIs1 KOMIIOHCHTA ra3oBOM CMeCH
https://uchebnik.mos.ru/exam/specification/23
5688/info;
Buneoypox MOII: MaccoBast noms
PACTBOPCHHOT'O BCIICCTBA B PaCTBOPC
https://uchebnik.mos.ru/material_view/atomic
objects/7838425?menuReferrer=catalogue;
[Ipunoxenne MOILL: MaccoBast 1osist
BCIICCTB
https://uchebnik.mos.ru/app_player/489846.

HBJ’ICHI/ISI, MMpoucxoadmue ¢
B€IICCTBaAMU.

22

[Ipunoxenne MOI: BemectBa
https://uchebnik.mos.ru/app_player/184735;
Cuenapuii ypoka MOIL: YUucTeie BemecTa u
cMECHu
https://uchebnik.mos.ru/composer3/lesson/39
79/management?teacher _id=15827161&subje
ct_id=58&qgroup id=6805277;

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

Ypoxk MOIII: YcnoBus nporekaHus
XUMHUYCCKUX peaKI_lI/Iﬁ
https://uchebnik.mos.ru/composer3/lesson/43
61/management?teacher_id=15827161&subje
ct_id=58&group id=6856304.

Pacckassl mo xumum.

Cuenapuii Ypokxa MOIII: M.B.JlomoHnocoB
https://uchebnik.mos.ru/material_view/lesson
templates/1074076?menuReferrer=catalogue
Cuenapuit MOII: Turbl XHMHYIECKUX
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

