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Padouas nporpamma Kypca «YIMBHTEJbHbIN MUP XUMHYECKUX BeleCTB» 1JIs /
KJjacca

1. I[Inanupyemblie pe3yabTaTbl 0CBOCHHS 3JIEKTHBHOIO Kypca «Y IMBUTEIbHBbIH
MHP XHMHYECKHUX BellleCTB) HA YPOBHE OCHOBHOIO 0011ero 00pa3oBaHus

1.1. JIn4yHOCTHBIE Pe3y/IbTAThl 0CBOEHHUS MPOrPAMMbI Kypca «Y IMBUTeIbHBII
MHP XUHMHYECKHX BelleCTB):

2. B IICHHOCTHO-OPUEHTAIIMOHHOM cdepe — 4YyBCTBO TOPAOCTH 3a POCCHICKYIO
XMMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEJIeyCTPEMIIEHHOCTb;
3. (dbopMupOoBaHHE IIEHHOCTH 3JI0POBOT0 M 0€30MacHOro o0pasa *HU3HU; YCBOCHUE MPaBUII

WHMBUYAIbHOTO W KOJUIEKTUBHOIO O€30IaCHOTO TOBEACHHS B UPE3BBIYAWHBIX CUTYaIUsX,
YIPOXKAIOLIUX KU3HU U 310POBBIO JIIOJICH;

4. B TpyIoBOH cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JaibHEHIIEH
00pa3oBaTeNbHON TPACKTOPHH;

S. B IIO3HABATEIbHON (KOTHUTHUBHOW, MHTEIUICKTYAIbHOW) chepe — yMEHHUE YIpPaBIsATh
CBOEH MO3HABATENIbHON AEATEIbHOCTBIO.

6. (bopMHpOBaHHE OCHOB SKOJOTHYECKOH KYJIBTYpBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO  MBIIUICHUS, PA3BUTUE ONbITA SKOJOTMYECKH OPUEHTUPOBAHHOMN
pedIeKCHBHO-0IIEHOYHON M MMPAKTHYECKON JAEATEIIEHOCTH B )KU3HEHHBIX CUTYAIUX;

1.2. MeTanpeaMeTHble pe3yJbTAThl 0CBOEHNSI MIPOTPAMMBbI Kypca «Y IMBUTEIbHBbII
MHP XUMHYECKHX BeleCTB»:

1. YMEHHE CaMOCTOATENbHO ONpEeAessATh LEeJu CBOero OOydeHHs, CTaBUTh H
(dbopMynpoBath A5 ce0s HOBBIE 3a/1a4M B yu€0e 1 M03HABATEIbHON AESITEIbHOCTH, Pa3BUBATh MOTHBBI
U HHTEPECHl CBOEH IO3HABATENIBHOM JESITEIBHOCTH; YMEHHE CaMOCTOSTENBHO IIaHUPOBaTh IyTH
JOCTUKEHUS 11eJiel, B TOM YHuCle ajJbTepHAaTUBHBIE, OCO3HAHHO BBIOMpATh Hambosee 3¢ (eKTHUBHBIC
Croco0BbI pelIeHus: y4eOHBIX U TO3HABATENbHBIX 33/1a4;

2. YMEHHE COOTHOCUTH CBOU JEHCTBHS C IUIAHUPYEMBIMHU pPE3YyJIbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEH JIeSITEIbHOCTH B IPOLIECCE JOCTHKEHMSI PE3yNbTaTa, ONpeeNaTh CIoCO0b! IeHCTBUI B
pamKax IpeIokKEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUHU C
HW3MEHSIOLIENCS CUTYallUE;

3. YMEHHE OLIEHUBATh MPABUWIBHOCTh BBHIIOJHEHUS] Yy4yeOHOM 3a/jady, COOCTBEHHbIE
BO3MOXXHOCTH €€ pEIICHHUs; BJIaJCHNE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLICHKH, NPUHATHS PELICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B yueb- HOW M TO3HABATEIbHOW JEATEIBHOCTH; yMEHHE
ONpEAEIATh  IOHATHS, CO3/1aBaTh 000011IeHUs, yCTaHABIUBATh aHaJIOTUH,
KJIacCU(UIUPOBATh, CAMOCTOSITEIbHO BHIOMpPAaTh OCHOBAHHUSA M KPUTEPUU Ul KiaccUDHKAIMH,
yCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBA3HM, CTPOUTH JIOTMUECKOE PACCYKIECHUE, YMO3AKIIOUEHNE
(MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BbIBOJIbI;

4. YMEHHUE C03/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICJIN M CXEMBI
JUIS pellieHusl y4eOHbIX U TO3HABATENbHBIX 33/1a4;

5. YMEHHUE OpraHMU30BbIBATH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NIEATEIBHOCTBH C
YUUTEJIEM U CBEPCTHUKaMH; paboTaTh MHAWBUIYaJbHO M B TpYIIE: HaXOAWUTh OOIIee penieHue U
paspeniatb KOHQJIUKTHI Ha OCHOBE COTJIACOBAHUANIO3ULIUI U Y4E€Ta HUHTEPECOB;

6. (dbopMynpoBaTh, apryMEeHTUPOBATh M OTCTaMBaTh CBOE MHEHME; YMEHHE OCO3HAHHO
HCII0JIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C 3ajaueii KOMMYHHUKAIUU JUIsl BBIPAXKEHUS CBOUX
YyBCTB, MBICJIEH ¥ TOTPEOHOCTEN; TUTAHUPOBAHUS U PETYJISAINH CBOSH ACITEIBHOCTH, BIAJCHUE YCTHOM
U THCBMEHHOM peuyblo, MOHOJIOTMUYECKOH KOHTEKCTHOW peublo; (OpPMHUpPOBAHHE M pPa3BUTHE
KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA;
(dbopMHpOBaHKE U PA3BUTHE SKOJIOTUYECKOTO MBIIUICHHUS, YMEHUE MIPUMEHATh €r0 B [MO3HABATEIHHOM,
KOMMYHUKATUBHOH, COIIMAJILHON TTPAKTHUKE U MPOPECCUOHATBHOU OPUECHTAIIHH.
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1.3. IlpeameTHBIE pe3yJbTATHI OCBOCHUS MPOrPaAaMMBbI Kypca «Y AMBUTEIbHbIH MUP
XHUMHYECKHUX BelecTB»

1. B no3naBarenbHOI cdepe: maBaTh ONpeneseHUs] U3YYEHHBIX MOHSATHN: «XUMHYECKHMA
3IEMEHT», «ATOM», KUOH», «MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE BEIIECTBAY, «BEIIECTBOY», «XUMUUYECKAS
dbopmyna», «OTHOCUTENIbHAs AaTOMHas Maccay, <«OTHOCHTEIbHAas MOJIEKYJspHas  Maccay,
«BAJICHTHOCTBY», «CTENECHb OKHUCICHUSN», «KPUCTAJUIMYECKAsT PEIIETKa», «OKCUIBD», «KUCIOTHD»,
«OCHOBAHHSI», «COJIN», «aM(OTEPHOCThY, «UHIUKATOP», «IEPUOTUUYECKUN 3aKOHY», «IIePHOAMYECKAst
TabJINILa», «M30TOIBDY, «XUMHUYECKAsl CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY, «XUMHUYECKas PeaKius»,
«XMMHYECKOE  YPaBHEHHE»,  «TEHETUYECKas  CBA3b»,  «OKUCICHUE»,  «BOCCTAHOBJIICHUEY,
«QIIEKTPOIIMTHYECKAS TUCCOLUALIUSY, «CKOPOCTh XUMUUYECKON PEAKLIUN»; OIUCATh JEMOHCTPALlUOHHBIE
U CaMOCTOATENIBHO IPOBEJICHHBIE XUMHUYECKUE DKCIIEPUMEHTBI; OMMUCBIBATh U Pa3Indarh U3y4EHHBIE
KJIACChl HEOPraHUYECKUX COEJUHEHUN, MPOCThIE U CJIOXKHBIE BEIIECTBA, XMMHUUYECKHE PEaAKIIMHU;
Kiaccu(UIUpoBaTh HM3y4YCHHbIE OOBEKTHI W SIBJICHHS; JENaTh BBIBOJBI M YMO3AKIIOUCHHS U3
HAOII0/IEHUH, N3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWMCTBA HEM3YyYEHHBIX
BEIIECTB II0 AHAJIOTMM CO CBOMCTBAMH M3YYEHHBIX; CTPYKTYPUpPOBAaTh HW3Y4YEHHBIM MaTepual M
XUMHUYECKYI0 MH(OpMaINIO, TOTYYCHHYIO U3 APYTUX UCTOYHUKOB; MOJAEIHPOBATH CTPOECHUE aTOMOB
37eMEeHTOB 1-3 mepuo 0B, CTPOSHUE TPOCTHIX MOJIEKYIT,

2. B 11eHHOCTHO — OpHEeHTalMOHHOU cdepe: aHATU3UPOBATh U OLICHUBATH IMOCIEACTBHS [
OKpY’KaloIle cpenbl OBITOBOM UM MPOU3BOJCTBEHHOM JIEATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;

3. B TpynoBoii cdepe: mpoBOAUTE XMMUYECKHIA IKCTIEPUMEHT;

4. B cdepe OezomacHOCTH KH3HEAEATEIBLHOCTU: OKa3blBaTh IEPBYIOD TMOMOIIb IPH
OTpaBJICHUSIX, 0XKOT'aX U IPYTHX TpaBMaX, CBSI3aHHBIX C BELLIECTBAMH U JJa0OPATOPHBIM 000PYA0BAHUEM.
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2. Cojaep:xaHue 3JIEKTUBHOIO Kypca « Y IMBHUTEJIbHBIIH MUP XHMUYECKHX BelleCTB»
HAa YPOBHE OCHOBHOI'0 0011ero o0pa3oBaHus
2.1. Copaep:xaHue 3J1eKTHBHOI0 Kypca

[Ipeamer xumuu u Meroasl €€ u3zydyeHus lIpenmer xumuu. 3HAUY€HHE XUMHUU B KU3HU
COBpEMEHHOro0 4enoBeka. Tena u Bemectsa. CBoiicTBa BemiecTB. [I[puMeHeHue BeNecTB Ha OCHOBE MX
CBOMCTB. SIBieHus1, mpoucxonsamue ¢ BeuiectBaMu. Dusnyeckue SIBICHUS U XUMUYECKHE PEaKIUU.
BemecTBa, ydacTByrolMe B pEaKkLMU: HCXOJHBbIE BEIIECTBA W NPOAYKTHl peakuuu. IlpusHaku
XUMUYECKUX pEaKIUil: U3MEHEHHE 1BETA, BBINAJCHHE WM PACTBOPEHHUE OCAJKa, BbIIEJICHUE Ta3a,
BBIJICJICHUE WM TIOTJIOMICHUE TEIUIOTHl M CBETa, NOsABICHHUE 3amaxa. HabmoaeHnne u sKCrepuMeHT B
xumun. W3ydeHue riamMeHu cBeuyd M crnupToBkH. ['mmoreza u BeiBoA. OdopmileHne pe3ysiabTaToB
skcnepumenTa. [Ipaktuueckass pabora. 3HaKOMCTBO ¢ JabopaTOpHbIM obOopynoBanueM. [IpaBuia
TeXHUKH Oe30macHOCTH Tpu pabore B KabuHeTe (;maboparopuu) XuMmuu. JleMOHCTpaluu.
Buneodpparmentsl u cnaiinsl «Eruner — poanHa xumun». KoJuleknus CTEKJISHHON XMMHUYECKOU
nocynel. Komtekuus uzgenuii u3 ajtOoMuHUs U ero ciuiaBoB. [loiyueHue yriiekuciaoro rasa u ero
B3aMMOJICVICTBUE C HM3BECTKOBOM BOJOW. B3ammojeilicTBME pacTBOpa MHUIIEBOM COIBI C YKCYCHOM
KHCJIOTOM. B3ammoneiicTBue pacTBOPOB MEAHOrO KyHmopoca M HamatblpHoro cnupta. llomxuranue
uiepcTssHOM HUTHU. JIabopaTopHble OmbITHL. V3yueHue cTpoeHus jIaMeHu CBEYU U CIIUPTOBKH.

I'maBa II. CtpoeHue BemiecTB U UX arperaTHble cocTosiHUs CTpoeHue BemecTB. bpoyHoBckoe
nekenue. npdysus. Atombr. Mosnekynsl. OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJICKYJISIPHOTO YUCHHS.
Nonel. BeniectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMS. ATrperaTHble COCTOSIHUS BEIIECTB.
l'azer. XKunkoctu. TBEpaple BemecTBa. B3anMHbIE Nepexolbl MEXIy arperaTHbIMH COCTOSHHUSMH
BEIIECTBA: BO3TOHKA (CyOmuMaIius) u aecyoaumanusi, KOHACH AU U UCTIapeHHne, KPUCTAJUIU3aIus U
miasnenue. Jlemoncrpauuu. Juddysus nepmanranata kamus B Boge. CoOupanue mnpubdopa ans
MOJTyYeHHUs ra3a U IMpOBEpKa €ro Ha repMEeTUYHOCTh. Bo3roHka cyxoro Jsipja, noja wiv HadranuHa.
JlaboparopHble onbIThl. Habmoienue 3a OpoyHOBCKUM JABUKEHUEM (JIBUKEHHE YaCTHI] TYLIH B BOJE).
Juddy3us KOMIOHEHTOB Jie30/10paHTa B Bo3ayxe. Jud¢ysus caxapa B Bojie. ArperaTHble COCTOSHUS
BOJIBI.

I'maBa III. Cmecu BeniecTB, ux coctaB YucTele BemiecTBa U cMecu. UNCThIe BEIIECTBA U CMECH.
I'oMorenHbie u rereporeHHble cMecH. ['azoo0pa3Hble, KuAKUE U TBEpHAbIE cMecH. ['a30Bble CMECH.
Bo3nyx — mpupoaHast razoBas cmech. CoctaB Bozyxa. OObEMHas 10711 KOMIIOHEHTa T'a30BOM cMecu
KaK OTHOIIIEHHE 00bEMa TAHHOTO Ta3a K 001eMy 00béMy cMecu. PacuéThl ¢ UCTIOIB30BaHUEM TTOHSITHS
«00BEMHAs 10Nl KOMIIOHEHTa cMecu». MaccoBas A0 pacTBOpEHHOro BemiecTBa. [loHsTHE O
KOHILIEHTpalluu pacTtBopa. MaccoBasg 10 pPACTBOPEHHOIO BEIIECTBA KaK OTHOIIEHHWE MAaccChl
pPacTBOPEHHOTO BEILIECTBA K Macce pacTBopa. Pacdy€rbl ¢ MCHOIB30BAaHUEM IOHATUS «MaccoBas J10JIS
pacTtBopéHHOrO BemiecTBay. [lpakTtuueckass paborta. IlpuroroBieHue pacTtBopa ¢ ONpeneIEHHON
MaccoBOW [J0JIel pacTBOPEHHOIO BellecTBa. MaccoBas 1o npumecH. [loHATHE O TEXHUYECKOM
oOpasme, 00 OCHOBHOM KOMIIOHEHTE M O mpumecH. MaccoBas monsi mnpumecd. Pacuérer ¢
UCIOJIb30BAHUEM MOHATHUS «MaccoBast 101 IpuMeck». JleMoHcTpanuu. Paznnunbie 006pasisl Mpamopa.
Komnekuust mMuHepanoB M TOpHBIX MopoA. BuaeodparmMeHT mo oOHapyXeHHIO OOBEMHOW 10NU
KHUCJIOpoAa B Bo3ayxe. BuneodparmeHTsl U ciaigpl MpaMopHBIX apTedakToB. Komiekuus ObITOBBIX,
KOHJUTEPCKUX U METUIMHCKUX cMmeceil. OOpa3iibl MEIUIIMHCKHUX U MUIIEBBIX PACTBOPOB C YKa3aHUEM
MaccoBOM J10J1M KOMIIOHEHTa. BuieopparMeHTs! U caai sl U3/euil U3 BEIIeCTB 0CO00M YHCTOTHI.

I'maBa IV. ®usnueckue siBiaeHus: B Xumuu HekoTopeie ciocoOw! pasneneHus cmeceit. Paznenenue
cMecell Ha OCHOBE paziuuuii B PU3NUYECKUX CBOMCTBAX MX KOMIIOHEHTOB. OTCTauBaHUE U JEKAHTALUS.
Hentpudyruponanue. @unbTpoBaHue B 1adopaTopuu, B ObITY U Ha IPOU3BOACTBE. PUIbTpOBaHHUE U
¢unbTpar. YcraHoBka A GUIBTPOBAHUS M MpaBuiia paboThl ¢ HEW. BbIToBBIe DUIABTPHI IS BOAIBI.
AncopOnus. YCTpoicTBO MpoTHBOTrasa. JMCTHIIIAIMSA, WK Meperonka. JlucTuimpoBanHas Boia u €€
nonyyenue. [leperonka nHeptu. Hedrenpoaykrel. Ilpaktuueckas padora. BeipamuBanue KpucTamioB
conu (momarmHui skcriepuMent). [Ipaktudeckas padora. OuncTka MoBapeHHOM conu. J[eMoHcTpammm.
Pa3znenenue cMecu mopoIIKOB kemne3a u cepbl. OTCTauBaHUE U JEKAHTALMS U3BECTKOBOIO MOJIOKA, WIN
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B3BECHM MeJla B BoJe. PasjenieHue BOJHOW CMECH PACTUTEIBHOIO Macjia ¢ IMOMOILBK JEIUTEIbHOU
BopoHKHU. lleHTpudyrupoBanue (Ha neHTpudyre win ¢ MoMomblo BuaeodparmenTa). Kommeknus
CIIaiiIoB OBITOBBIX M TNPOMBILIUICHHBIX NMPHOOPOB, B KOTOPBIX MPHUMEHSETCS HEHTPUPYTHPOBAHUE.
VYcranoBka st GunbTpoBaHus W e€ pabora. Kosutekius OBITOBBIX (GMIBTPOB. AacopOmus
KYKYPY3HBIMH IaJIOUKAMHM [1apOB Maxy4yuXx BelecTB. KoyieKkus noBs30K U pecliMpaTopoB. Y CTaHOBKA
JUI TIEPErOHKH KHJAKOCTel u e€ pabora (MosiydeHHe IUCTHILTUPOBAHHOM Bojbl). Buaeodparment
«PexkTn(ukanmonHas KOJIOHHAa He(dTenepepadaThIBAIOMIETO 3aBOJAa M CXemMa e€ yCTpOHCTBay.
Komnexkuus «Hedts u HedTenpoaykTei». JlabopaTopHbie onbIThl. DioTaius cepbl U3 CMECH C PEYHBIM
IIECKOM.

I'naBa V. CocTaB BellecTs.

XuMUYeCKUe 3HAaKM M (GOpMynbl XUMHUYECKHE OJJIEMEHTHL. BemiecTBa MOJEKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUS. XUMUYECKUN AJIEMEHT KaK ONpPENENEHHBIA BUJ aTOMOB. XHMMHUYECKHE
AJIEMEHTHI B MIPUPOAE. DJIEMEHTHBIN COCTaB IJIaHEThl 3eMils U €€ Teosiornueckux odosouek. [Ipocrteie
U CTIO’KHBIE BEIIEeCTBA. AJIJIOTPOIUS U AJNIOTPOIIHbIE MO (UK. XUMHUYECKHUE 3HAKU U XUMHYECKHE
¢dopmynbl. XUMHYECKHE CHUMBOJBI, HMX IPOWU3HONIICHHE M Ha3BaHUS. DTHUMOJIOTHYECKHE Hadaja
Ha3BaHMM XUMHYECKHX O3JieMeHTOB. Tabmuua xumuuyeckux siaemeHTtoB JI. WM. MengeneeBa u eé
CTPYKTypa: nepuojipl (O0JIbIINE U Majible) U TPYyNIbl (TJ1aBHbIE U MOOOYHBIE MOATPYIIbI). OTAENbHbIE
TPYNIbl XUMHUYECKUX 3JEMEHTOB: ILIEJIOYHbIE METAIJIbI, TAJIOT€HbI, OJaropoAHble ra3bl. XUMHUYECKUE
dopmynsl u dopmynbHble equHHNbL. Koodduumentsr u mHnexcel. MHQOpManus, KOTOPYIO HECYT
XUMHYECKHE CUMBOJIBI ¥ opMyIibl. OTHOCUTENIbHBIE aTOMHAs U MOJIEKyJsspHasi Macchl. OTHOCUTENbHAS
aTOMHasi Macca Kak BEJIMYMHA, [OKa3bIBAIOIAs, BO CKOJbKO pa3 macca aroMa JaHHOTO 3JIEMEHTa
0oJbIle Macchl aroma Bofopoja. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca U e€ HaxoxkaeHue. MaccoBas
J0JIs 3JIEMEHTa B CIIO)KHOM BemiecTBe. JlonoiaauTenbHas nHpOpManus, KOTOPYI0 HECYT XUMHUYECKUE
¢dopmynbl. JlemoHcTpauuu. Buneodparmentsl u chaiinel «OJE€MEHTHBIH COCTaB T'€0JIOTHYECKUX
obonouek 3emmuy». AnnmoTpornus kuciopona. Moxaenu (mapocrepkHeBsie 1 Crroapra—bpurieda)
MOJIEKYJT Pa3IUYHBIX MNPOCTBIX M CJIOXKHBIX BemiecTB. TaOmuua xumuyeckux snementoB . U.
MeHneneeBa (KopoTKoneproaHblii Bapuant). Iloprpers 1. 5. Bepuennyca u JI. . Menzeneesa.

I'maBa VI. IIpoctsle BemecTBa MeTasubl.

MeTtanabl: XMMHUYECKHE 3JIEMEHThl M TPOCThIE BellecTBAa. MeTamibl U CIUIaBbl B HCTOPUU
YeJI0BEYEeCTBA: ME/HbIM, OpOH30BBIM M KeNe3HbI Beka. 3Haue€HHEe METalIoB U cruiaBoB. OOmue
¢duzmveckue cpoiicTBa MetawioB. IlpeacraBurenu wmeramioB. Kenezo. TexHuyecku dYHCTOE U
XUMHMUYECKH YHUCTOE Kene30. JKene3o — OCHOBa COBPEMEHHOM IPOMBIIIJIEHHOCTH U CEIbCKOTO
xo3siicTBa. CrutaBbl Jkenes3a: 4yryHbl M cTanu. [lepenenbHbli M JUTEHHBIA YYTyHbBI, X 3HA4YEHHUE.
VYrinepoaucrasl U JIETMpOBaHHas cTajuM, UX 3HaueHue. [loHsaTHE 0 YEPHON M IBETHOW METAJIyprHUH.
AmromunHui. lcTopHs MPOMBIIIIIIEHHOTO POU3BOICTBA AIFOMUHUSA. [ [pMeHeHne alroMUHNS Ha OCHOBE
cBOMCTB. 30510TO. POsIb 30510Ta B UCTOpPUM YEJIOBEUYECTBA. 30JIOTO — METAJI IOBEJIUPOB U ITAJOH
MHpOBBIX JAeHer. lIpumenenue 30moTra Ha OCHOBE CBOWCTB. OJIOBO, €r0 CBOMCTBA M NPHUMEHEHUE.
Annotponus oyoBa: cepoe u 6enoe o0yoBo. «OnoBsHHAs yymMa». Hemeramibl. [lonoskeHue 31eMeHTOB-
HemetauioB B Tabnuie . . Menneneesa. binaropoansie rassl. Ammotponus kuciopoga. CpaBHEHHE
CBOWCTB MPOCTBHIX BEIIECTB METAIOB U HemertasioB. [IpencraBurenu nHemeramioB. Pochop u ero
aioTponHbie Moaudukanyuu. CpaBHeHHE CBOWCTB Oesoro u kpacHoro ¢ocdopa. OdmacTv npuMeHeHus
¢dochopa. Cepa u obnactu €€ MpUMEHEHHs. YTJIEpPOA, €ro ajuIOTPOIHble MOAU(pUKaIUKN (aaMa3 u
rpaduT), UX CBOMCTBA M MPUMEHEHHE. A30T, €ro CBOMCTBA U MpuMeHeHue. JlemoncTparuu. Komnekimus
METaJUIOB U CIIIaBOB. BuaeodparMeHTsl U cnaiipl «MeTajulbl M CIUTaBbl B UICTOPUHU YEJIOBEYECTBAY.
Komnexkuust «Hyrynsl u cranu». BugeodparMenTs! u ciaifibl «Xyq05KeCTBEHHBIE U3/IEIHs U3 UyTyHa U
cranuy. Komnexkus u3nenuit U3 alnOMUHUS U €ro CIUIaBOB. BuaeodparMeHTsl U cnaiasl «3010T0 —
Marepuai IOBEJTUPOB U MUPOBBIE AeHBIMY. Komneknus u3aenuii u3 onosa. Buneodparment «Ilasauey.
Konnexmust HemeTamioB — MpOCTHIX BemecTB. Buaeopparment unm cnaiin «Kuciopoa — BemecTBo
ropeHus u abixanusy». [lomyuenue Oenoro dochopa u u3ydeHue ero CBOMCTB. BumeodpparmMeHTsl U
Claiibl «AJUIOTpOMIHUSA Yriiepoaa». Moaenu KpUCTaUIMYeCKUX pemeéTok anmasa u rpadura. Komnekims
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«AKTHBUPOBaHHBIA yroib U objactu ero mpuMeHeHUs». ['operne ceprl u docdopa. Jlaboparopubie
onbIThl. O3HAKOMIIEHHE C KOJUIEKIIMEN METAJIOB U CIUIaBOB. O3HAKOMIJIEHHUE C KOJUIEKIMEW HEMETAILIIOB.

I'naBa VII. CnoxHble BelecTBa

BanentHocTh. BalIeHTHOCTE Kak CBOMCTBO aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA COEIUHATHCS
CO CTPOr0 OMPEIEIIEHHBIM YUCIOM aTOMOB APYTrOr0 XUMUYECKOTO 3JIEMEHTA. DJIEMEHTBI C TIOCTOSIHHON
Y IEpEMEHHOM BaJleHTHOCTHI0. BbIiBo (hopMyIibl coeuHeHus o BaJeHTHOCTH. Ha3BaHue coequHeHUs
1o BasleHTHOCTH. Oxcupl. OKCHIIBI M cioco0 00pa3oBaHus X Ha3BaHUU. OKCHABI MOJIEKYJISIPHOTO U
HeMOJIeKyJsipHOro crpoenus. Ponb okcunoB B mpupoze. [lapaukossiii sddekr. I[lpencraBurenu
okcuaoB. Boma, yrmekucineiii ras, okcua kpemHusi(IV), ux cBoiictBa u npumeHeHue. KucioTsl.
Kucnotsl, ux cocra u kinaccubukanus. Kucinorsl oprannyeckue u Heopranumdeckue. MHAMKATOPHI.
Tabmuna pactBopumoctd. CousiHass M cepHas KUCIOThL, UX CBOMCTBAa WM npuMmeHeHue. OCHOBaHUS.
OcHoBaHusi, uX coctaB W Ha3BaHus. [uapokcorpynma. OcHoOBaHMsS pacTBOpUMBbIE (IIEIOYU) U
HepacTBOpUMbIe. VI3MeHeHne OKpacKU MHANKATOPOB B IIEI0YHOM cpene. ['uapokcuapl HaTpusl, Kaiaus u
KaJIbLIUs, UX cBOMcTBA U npuMeHeHue. Comu. Conu, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTh coneil B
Boje. XJIOpHUJ HATpWsi W KapOOHAT KaJlbIMs, WX CBOWCTBA W TNpuMeHeHue. Kiraccupukamms
HEOpraHMYECKUX BemiecTB. BemecTBa, ux kiaccudukanus u MHorooOpasue. IIpocTeie BemrecTsa:
MeTaylibl U HeMeTa/uibl. CII0KHBIE BELIECTBA: OKCUIbI, OCHOBAHUSA, KUCJIOTHI, coyid. [leMoHcTpanuu.
Konnexkuust okcunos. ["amenne nzsectu. Bozronka «cyxoro sbna». Komiekuust ocHoBanuil. Komnexuus
KHUCJIOT. VI3MeHeHne OKpacKu MHAWKATOPOB B IIEIOYHON M KUCIOTHOM cpenax. [IpaBuiio pazbaBiieHus
cepHOil kucnoTel. OOyrnuBaHuEe OpPraHMYECKHX BEIECTB U MAaTEepPHAlIOB CEpHOM KuciIoTou. Tabmuia
pacTBOPUMOCTH OCHOBaHUH, KUCIOT W coield B Boje. Kommexkmus coneil. JIabopaTopHbIE OIBITHI.
[IponyckaHnue BbLABIXa€MOT'O BO3/lyXa 4Y€pe3 HU3BECTKOBYIO Boay. MccienoBaHue pacTBOPOB KHUCIOT
uHauKaTopamu. McceaenoBanue pacTBOPOB 1IEI0UEH MHAUKATOPaMH.

2.2. BocnurateabHblil MOTEHHHA] JIEKTHBHOIO Kypca «YAUBHUTEJIbHbIN MHUP
XUMHUYECKHX BellecTB)

Peanun3anus BoCIUTAaTENbHOTO MOTEHIIMANIA YPOKOB XUMUH MIPEJIIOJIaraeT cieayromiee:

1. VYcraHoBieHHE OBEPUTEIBHBIX OTHOIICHUH MEXKIYy YYHTEJIEM U €ro Y4YeHUKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO YyJallUMHCS TpeOOBaHHUN M MPOCHO y4HMTENs uepes
KUBOM JHMAJIOT, IPUBJICYEHNE UX BHIMAHUS K 00CyX/1aeMoi Ha ypoKe WH(POPMAIINH, aKTUBH3AIHIO HX
MO3HABATENbHOM JESITEeIbHOCTH 4Yepe3 HCIOJIb30BAHUE 3aHMMATENBHBIX 3JIEMEHTOB, MPOOJIEMHOIO
BOIpoca, Ouorpaduil BETUKUX XMMHUKOB, IOATOTOBKY COOOIIEHUH 13 pyOPUKH «ITO HHTEPECHO», «MHUp
BOKPYT Hacy.

2. IlpuBnedyeHne BHMMaHHS IIKOJFHUKOB K IIEHHOCTHOMY AacCHEKTy H3YyYaeMbIX Ha YpOKax
XMMUU SIBIICHUH Yyepe3 Co3/1aHue CIelUalbHbIX TEMAaTUYECKUX ITPOEKTOB, PACCUUTAHHBIX HA pa3InyHbIe
BUJBl COTPYIHHUYECTBA, OpraHu3anus padOThl C MOJIy4aeMOM Ha YPOKE COLHUAIbHO 3HAYMMOMN
uHpopmanueil. BoinonaHeHne 1ab0paTOpHBIX U MPAKTHYECKUX pabOT Ha ypOKaxX XMMHH, MO3BOJIET
0o0paTUTh BHHMaHHE IIKOJPHHUKOB Ha BA)XHOCTh XHMHYECKHX IIPOIIECCOB B IKM3HU UEIOBEKA,
BBINOJIHEHUE TPOEKTOB MO Pa3IMYHBIM TeMaM IO3BOJISIET aKIEHTUPOBAaTh BHUMAHHUE YYalIUXCs Ha
YCTaHOBJICHUH MPHYNHHO-CIICICTBEHHBIX CBSA3EH MEXKIY OObEKTaMu.

3. IIpoBeneHune cOOBITUHHBIX YPOKOB, YPOKOB-3KCKYPCHI, KOTOpPbIE MO3BOJISIOT Pa3HOOOPA3UTh
(dbopMBI pabOTHI Ha YPOKE, TIOBBICUTH MOTHBAIIMIO K U3y4aeMOMY TPEMETY, TI03BOJISIET BOCITUTHIBATh
mo6oBb Kk Ponune, Hayke.

4. BxitoueHue B YpOK HMHTEPaKTHBHBIX (hOopM paboThl: rpymmoBas pabora, mapHas padora,
UTPOBYIO, 4YTO TIO3BOJISIET YCTAaHOBHUTH J0OOpOXKeENIaTeIbHYI0 OOCTAaHOBKY Ha YpOKeE, IT03BOJISET
o0ydJaroImuMcs B Iporecce o0IIeHUsT He TOIBKO MOTydaTh 3HAHUS, HO ¥ IPUOOPETaTh OIBIT.

5. ToOyxnenue oOydarouuxcs coOIOAAaTh HAa YpOKEe OOLICTIPHHSTHIE HOPMBI TOBEICHHUS,
nmpaBujia OOIIEHHUS CO BCEMH YYaCTHHKAaMH OOpa30BaTEIbLHOTO IIpPOIlecca, MPUHIUIBI y4eOHOM
JTUCUUIUIMHBL U CaMOOpPraHM3alliy Yepe3 3HAaKOMCTBO M B mocienyromeM coOmonenue «IIpaBun
BHYTPEHHET0 pacnopsaka o0yJaroluxcs», NpUHIATHE MpaBuil pabOThl B IpyMIle, B3aUMOKOHTPOJIb U
CaMOKOHTPOJIb 00YYaIOIINXCS;
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6. MHcnons3oBanue KT TexHomoruit o0y4deHus, 00eCrneynBarouX COBPEMEHHbIE aKTUBHOCTH
oOyuaromuxcst  (IPOrpaMMBI-TPEHAKEPbl, TECTHI, 3a4€Thl B  AJEKTPOHHBIX  MPUIIOKEHUSIX,
MYJIbTUMEIUIHbBIE TPE3CHTAIlMH, OHJAWH - TUKTAHTHI, HAYYHO-TIOMYJISIpHBIE Tepenadyd, (UIbMBI,
oOyuarolue caThbl, ypOKHU OHJIalH, BUACOJIEKINH, OHJIaH-KOH(GEPEHLIUU U JIp.)

7. Hcnonw3oBanue texnonoruu «lloprdommo», ¢ 1enpi0 pa3BUTHS CaMOCTOSITEIBHOCTH,
pedieKCUM W CaMOOLICHKH, IUIAHUPOBAHUS JESATEbHOCTH, BUACHUS MPABUIBHOIO BEKTOpa IS
JaTbHEHIEero pa3BUTHS CIOCOOHOCTEH.

8. IlpumeHeHue B paMKax ypoKa METOIUKH «CMBICIIOBOTO UTEHHUS TEKCTa», IO3BOJIAET HE
TOJILKO TIOBBICUTH PE3YyJIbTAThI MPEAMETHBIX PE3YJIbTATOB, HO M YCHJIUTh BOCIIUTATEIbHBIN MOTEHIHAI
ypoOKa 4yepes MOJIHOE OCMBICIIEHUE MPOYUTAHHOTO TEKCTa U MOCeAyIoIIee ero 00cyXIeHue.

9. Tonmnepkka HCCIEAOBATEILCKON MAEATEIBHOCTH IIKOJBHUKOB B PAaMKax BBITIOJTHEHUS
MPOEKTOB JIaCT UIKOJIbHUKAM BO3MOKHOCTh TMPUOOPECTH HAaBBIK CAMOCTOSITEIBHOTO PEIICHUs
TEOPETUYECKON MPOOJIEMbI, HaBBIK YBAXHUTEIHHOIO OTHOLICHHS K UYKUM HAesSM, 0()OPMIICHHBIM B
paboTax Jpyrux HcCCleloBaTeNel, HaBbIK IMMYOJUYHOTO BBICTYIUIGHHUS Tepell ayIUuTOpHei,
apryMEHTHPOBAaHUS M OTCTaWBaHUS CBOEH TOYKHM 3peHus (ydacTHe B KOHKYpCaX, BBICTAaBKax,
COPEBHOBAHMSX, HAYYHO-TTPAKTUIECKIX KOH(PEPECHIINAX ).

10. Mcnonp3oBaHue BHU3yalbHBIX O0Opa30B (MPEAMETHO-ICTETUYCCKONW CpPEIbl, HarJIsIHas
aruTanus IIKOJBHBIX CTEHJOB, TMPEJAMETHON HAIMpPaBICHHOCTH, COBMECTHO MPOU3BOIAMMbIC
BHUJICOPOJIUKH 110 TEMaM ypOKa).

11. CotpynuudectBo meaarora U oOydarolUXcs Ha Y4eOHOM 3aHSTHUU TO3BOJSET HE TOJIBKO
npuoOpeTaTs 3HAHUS, ONMBIT U HAaBBIKH, HO U OOECIeYMBATh NEPEX0/] B COLMAIBHO 3HAYMMBIC BUJIBI
TPYNIOBOM, MapHOW M CaMOCTOSITENBHOM AesTeNnbHOCTH. TecHas CBsi3b OOy4YeHUsS M BOCIHMTAHUS
MIO3BOJISIET CO3/1aTh BCE YCJOBHUS JUIsl Pa3BUTUS BBICOKOHPABCTBEHHOM, TBOPYECKOW BCECTOPOHHE
Pa3BUTOMN JINYHOCTH.
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3. TemaTnueckoe IVIAHUPOBAHUE ¢ YKA3aHUEM KOJIUYECTBA YaC0B, OTBCACHHBIX HA

U3y4YcHHUue Ka?KIIOﬁ TEMbI

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHnue
o/ | pasmenos m Tem Kourpoas Ilpakruuec  (uudposbie)
I IpOrpaMMBL Bcero  Hble KHe o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbi
[Ipeamer xumuu u bubmuoreka [JOK
1 METOJIbI €€ 4 1 https://m.edsoo.ru/7f41
W3y4YCHUS 837¢c
Crpoenne bu6mmoreka [IOK
2 BELICCTB H HX 2 https://m.edsoo.ru/7f41
arperatHele
837c
COCTOSIHUS
CMecH BeIeCTB, bu6mmoreka [IOK
3 HX COCTaB 5 1 https://m.edsoo.ru/7f41
837¢c
DH3HUCCKIE bubmuorexa [JOK
4 3 2 https://m.edsoo.ru/7f41
SIBJICHUS B XUMHU
837¢c
Cocras BeIlEeCTB. bubmuorexa [JOK
5 XumMuueckue 5 1 https://m.edsoo.ru/7f41
3HAaKU U POPMYJIBI 837c
Tpoctere bubmuorexa [JOK
6 BeIIeCTBA 4 https://m.edsoo.ru/7f41
837c
CHOSKHLLE bu6mmoreka [IOK
7 B 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2 4

IHHOYPOYHOE IINTAHUPOBAHHUE

KoJsnuecTBo yacoB
Ne Aara JJieKTpOHHBIe NH(POBLIE
o/ Tema ypoka Konrpoas- | Mpaxru- uzyde- P 1bp
- Bcero HbIE yecKHe st o0pa3oBaTebHbIE pecypchl
padoThI padoThI
but6mmoreka [IOK
1 IIpenmeT xumMuu 1
PeAME https://m.edsoo.ru/ff0d210c
2 SIBieHUs, IPO- UCXOASIINE 1 bubnunorexa LIOK
C BEIIECTBAMU https://m.edsoo.ru/ff0d227e
HaoOmoaenue u bubnunorexa LIOK
3 1 _
9KCIIEPUMEHT B XUMUHU https://m.edsoo.ru/ff0d23dc
[TpaxTrueckas padota Nel
«3HaK
4 nigg 2?()”;;; 1 1 bubnunoreka LIOK
paTop https://m.edsoo.ru/ff0d26ca
obopynoBanuem. [IpaBuna
TEXHHKH 0€30TaCHOCTH)
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but6mmoreka [IOK

S Crpoenne semiecTs https://m.edsoo.ru/ff0d28c8

6 ArperaTHbl€ COCTOSIHUS Bu6muotexa [JOK
BEIIECTB https://m.edsoo.ru/ff0d2a6¢

7 YucThle BENIECTBA U CMECH bu6nmmoreka [IOK

https://m.edsoo.ru/ff0d2be8

8 I'a3oBBIe cMecH bubnunoreka LIOK

https://m.edsoo.ru/ff0d2a6¢

9 MaccoBas gois bu6nmoreka [IOK
pPacTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d2d50
[TpakTruueckas padora No 2
«I[TpuroroBiaeHN TB

10 ¢ oﬁpe;egéﬁzoﬁehfaiccosff? buGnuorexa LIOK

. N https://m.edsoo.ru/ff0d2eae
JI0JIeH pacCTBOPEHHOTO
BEIIECTBAY

11 MaccoBas 10515 mpuMeceit bu6nmorexa LIOK

https://m.edsoo.ru/ff0d323c

12 Hexotopsie criocoObr Bbu6mmoteka [JOK
pasjelieHus CMecei https://m.edsoo.ru/ff0d350c
Jluctrsus, uiu
neperoHka. [Ipaktuaeckas

13 pabota Ne 3 bubnnoreka [JOK
«BeipamuBanne https://m.edsoo.ru/ff0d5230
KPUCTAJJIOB COJIH
(tomManHuM HKCIEPUMEHT)

o
14 | Gmoren nomapemmad Bumoterca LIOK
https://m.edsoo.ru/ff0d37fa
conu
15 XHUMHUYECKHE DIIEMEHTHI bubnmorexa LIOK
https://m.edsoo.ru/ff0d3al6
XUMHYeCcKHe 3HAKH.

16 Tabnuma XUMAYECKUX bu6nmorexa LIOK
snemenTos /1. U. https://m.edsoo.ru/ff0d3b88
MenpaeneeBa

17 | Omocnmeme ot Bu6motea LOK

https://m.edsoo.ru/ff0d5708
MOJIEKYJIIpHAs MacChl
) . https://m.edsoo.ru/ff0d3f34
KOHTPOJIbHOM paboTe
KonTpomnpnas padorta Ne 1

19 «YucTtele BenlecTsa U but6mmoreka [IOK
cMecH. XUMHUeCKas https://m.edsoo.ru/ff0d40c4
CHMBOJIHKA

20 MeTamibl bubnunorexa LIOK

https://m.edsoo.ru/ff0d4290
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[IpencraBuTenn MeTamIoB

bu6nmoreka [IOK

21 (ypox — yueHmseckas 1 https://m.edsoo.ru/ff0d448e
KOH(epeHIHs)

29 Hemeramnsl 1 bu6nmoreka [IOK

https://m.edsoo.ru/ff0d4614

23 Eepl\ichaT;J]iZ;e(J;EOK — yue- 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d497a
HUYECKasi KOH(epeHus)

24 BanenTtHocth 1 bubnunoreka LIOK

https://m.edsoo.ru/ff0d4790

o5 OKcuael 1 bu6nmoreka [IOK

https://m.edsoo.ru/ff0d4c4a

s | e x| BuGaionsa LOK

https://m.edsoo.ru/ff0d4ae2
KOH(EepeHIIHs)
27 Kucnotsl 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0d4dd0
| e | B LOK
https://m.edsoo.ru/ff0d4dd0
KOH(epeHIIHs)

29 OcHoBaHUs. 1 bubnuorexa [{OK
[TpencraBuTe I OCHOBAHUI https://m.edsoo.ru/ff0d50d2

30 Comnu 1 bubnuoreka [{OK

https://m.edsoo.ru/ff0d4dd0
| ek BuGaionss LOK
https://m.edsoo.ru/ff0d4f42
KOH(epeH1us)

30 Knaccudukanus 1 bubmuoteka [IOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/ff0d542e
KontponbHas padota Ne 2

33 «OCHOBHBIE KIIACCHI 1 bu6nunorexa LIOK
HEOPraHUYECKUX https://m.edsoo.ru/ff0d55a0
COCIMHEHUID)

34 patoms, Tommencmme ) Bubmiorera LIOK

) https://m.edsoo.ru/ff0d5708
UTOTOB y4eOHOI0 ro/ia
OBIIEE KOJIMYECTBO 3
YACOB I10 ITPOTPAMME 4
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