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COJAEP)KAHUE OBYYEHUA

IIpeaMer XMMHMH ¥ MeTObI ee U3YYEHHUSI.
3HayeHUe XMMHHU B JKU3HU COBPEMEHHOro 4dejoBeka. Tesna m BemiectBa. CBOMCTBa BEILECTB.
[TpuMeHeHre BEleCTB Ha OCHOBE UX CBOMCTB.

SABnenus, npoucxoaauiue ¢ pemecrsamu. Gru3ndeckue sIBICHUS U XUMHUECKUE PEaKLIUH.
BemectBa, y4yacTByromue B peakiMU: MCXOJIHBIE BEIECTBA M NPOAYKTHI peakuuu. ITpusHaku
XUMUYECKHUX PEAKLMI: U3MEHEHUE 1IBETA, BBINAICHUE WM PACTBOPEHHE OCA/IKa, BbIJIEJICHUE rasa,
BbIJIEJICHUE WUJIH MOIJIOIIEHUE TEIUIOTHI U CBETA, IIOSBJICHUE 3aIlaxa.

Habmtonenue u skcriepuMeHT B xuMun. M3ydenue niameHu cBe4u ¥ COUpTOBKU. [ unoresa
U BeIBOJI. OpopMIIeHHE PE3yIbTaTOB HKCIEPUMEHTA.
3HAKOMCTBO ¢ J1a0opaTOpHbIM 000pyAoBaHueM. [IpaBuna TexHuku 0e30macHOCTH Mpu paboTe B
KabuHeTe (J1a00paTOpUM) XUMHH.

HMemoncTpanuu. Buneobparmentsl u cnaiiapl «Erumer — pomuHa xumuny. Kosmekmws
CTEKJIIHHOM XUMHYECKOM mnocyapl. Kosuekuuss u3aenuid W3 aIIOMHHUS M €ro  CIUIABOB.
[lony4yeHue yriekucioro raza U €ero B3auMOJCIHCTBUE C M3BECTKOBOW BOJOM. B3aumopeiicTBue
pacTBOpa MUILEBOM COJIbI C YKCYCHOM KHCIIOTOM. B3auMoiericTBue pacTBOPOB METHOTO KyIopoca
W HamaTbelpHOTO cnupra. [lompkuranue mepcTsiHOM HUTH.

CrpoeHne BelecTB U UX arperaTHbie cocTosiHusi CTpoeHue BelecTs.

BbpoynoBckoe paBmxenue. [uddysus. Atombel. Monekynbl. OCHOBHbBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIsipHOro yueHus. loubl. BemectBa MOJIEKYJISIpHOIO M HEMOJIEKYJISIPHOTO
CTPOECHHSI.

ArperatHbie cocTosiHUs BemiecTB. l'asel. JKuakoctu. TBEpable BemecTBa. B3anMubie
MEepPexXo/ibl MEXIy arperaTHbIMH COCTOSHUSIMH BEIECTBA: BO3TOHKAa (cyOnumanus) u
JecyOonManusi, KOHJCHCAIUS U UCTIapeHHe, KPUCTAILTH3AINS U TUIABJICHHUE.

JMemouncrpanuu. J{uddysus nepmanranara kaius B Boje. Codbupanue mpudopa il MoIydeHus
ra3a v IpoBepKa ero Ha TepPMETUYHOCTb. BO3roHKa cyxoro jbpjaa, noaa win HadTaanHa.
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH TOCyn0#, mpaBuiamMu paboTbl B JabopaTopuu U HpuUéMaMu
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJOBAHUEM, HM3YUYE€HUE U ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUEe U KOHJIEHCALlUsl BOJIbI) 1 XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) IBJIEHUH, HAOII0IeHIE U
OlMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapusi, pasioxeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBHE XKese3a ¢ pactBopoM comu Meau (11). Habmronenue 3a OpoyHOBCKHUM JIBIIKCHUEM
(IBMKeHUe yacTull Ty B Boae). Auddysus komnoHeHTOB fe3010paHTa B Bo3ayxe. Aupdysus
caxapa B BOJIE.

CMecH BelecTB, X COCTAB.

Uuctele BemecTBa U cMecU. YHCThIE BEIIECTBA U CMECH. [ OMOr€HHBIE M T'€TePOreHHbIE
cMmecu. ['a3000pa3Hble, KUAKHE U TBEP/bIE CMECH.

l"azoBbie cmecu. Boznyx — npupojHas razoBas cmechb. CoctaB Bozayxa. O0bEéMHAS 107151
KOMITOHEHTa ra30BOM CMeCH KaK OTHOIIEHHE 00b&Ma JaHHOrO raza K oobmemy o0bEMY cMecH.
Pacuérel ¢ ncnosnib30BaHUEM MOHATHS «O0BEMHAS 10JI1 KOMIIOHEHTa CMECH.

MaccoBast 7011 pacTBOpPEHHOrO BellecTBa. [loHATME O KOHILIEHTpallMM pacTBOpa.
MaccoBas 10511 pacTBOPEHHOTO BelecTBa KaK OTHOIIEHHE MAacChl paCTBOPEHHOTO BELIECTBA K
Macce pacTBopa. Pacd€rbl C HCNONB30BAaHUEM MOHATUS «MAaccoBas JOJs PACTBOPEHHOTO
BEIIECTBAY.

MaccoBas gons npumecu. [ToHsTHe 0 TeXHHYECKOM 00pa3iie, 00 OCHOBHOM KOMITOHEHTE
U o npuMecu. MaccoBas 705l mpuMecH. Pacd€rbl ¢ MCTOIb30BaHUEM MOHATHS «MaccoBas A0S
IPUMECH.



JemoHcTpanuu. Paznmunbie o0pas3insl Mpamopa. Koymekius MHHEpPaJIoB U TOPHBIX IMOPOJ.
BuneodparmenT no oOHapyxeHHI0 0O0BEMHOM JT0JIH KHUCIOpoAa B Bo3ayxe. BuaeodpparmMeHnTs u
CITaliIb MPaMOPHBIX apTedakToB. Koutekius ObITOBBIX, KOHAUTEPCKUX U METUIIMHCKUX CMECEH.
OO0pa3upl MEIMUIMHCKUX M MUIIEBBIX PACTBOPOB C YKa3aHHEM MAacCOBOHM JOJM KOMIIOHEHTA.
BuneodpparmMeHTsI U Clali bl U3IEIHIA U3 BEIIECTB 0COO0H YUCTOTHI.
du3nyeckue siBJIeHUSI B XUMHH.

Hexkotopsie criocoObl pazieneHus cMmeceld. Pa3nenenne cMmeceid Ha OCHOBE pas3iiiyuil B

¢u3nveckux cBOCTBaX MX KOMIOHEHTOB. OTcTanBanue U nekanTauus. LlentpudyrupoBanue.

QunbTpoBaHue B Ja0opaTopuu, B OBITY U Ha Mpou3BojcTBe. PMIbTpOBaHHE U (DUIBTpAT.
YcranoBka A QUIBTPOBAaHUS H TpaBwia paboThl ¢ Hell. BbIToBbIe (UIBTPBI AT BOJBI.
AncopOuusi. YCTpoiicTBO MPOTHBOTa3a.

Juctuiaums, uin neperonka. JlucruimnnpoBanHas Bojga u e€ mosydeHue. [leperonka
Hedtu. HedrenpoaykTsl.

JemoHncTpanuu. Pa3nesieHue cMecu IOPOLIKOB Kejie3a U cepbl. OTcTanBaHuEe U
JI€KaHTalUsl U3BECTKOBOI'O MOJIOKA, WJIM B3BECH MeJia B Bojae. Pa3nesieHnue BogHOU
CMECHM  pPACTUTEJIBHOIO  Macjla € IIOMOIIBIO JIEJINTEIbHOW  BOPOHKM.
HenrpudyrupoBanue (Ha wHeHTpudyre WIM C IOMOIIBIO BUAeOPpParMeHTa).
Komnekuust cinaiifoB OBITOBBIX W IIPOMBILIUIEHHBIX OPUOOpPOB, B KOTOPBIX
OpUMEHSIETCS LEeHTpUdyrupoBaHue. YcTaHOBKa sl puiabTpoBaHUs U €€ padoTa.
Komnekmuust OBITOBBIX (GUIBTPOB. AJCOPOIHS KYKYPY3HBIMH HajlO4YKaMU I1apoB
naxyuyux BemiecTB. KoJuieknuss moBS30K UM peclMparopoB. Y CTaHOBKA IS
MEePEerOHKHU  JKUJAKOCTE u e€ pabora (MmojiydeHHEe AUCTUJIMPOBAHHOW BOJIBI).
BuneodparmenTt «PexkTtudukanimonHasi KoJioHHa HedTernepepadbaThIBarOIIEeTO 3aBOAa
u cxema e€ ycrpoiictBa». Komekuus «HedTs 1 HEQTETIPOAYKTHD.

Xumuueckuii IKcnepumenm: 3y4eHrue crocoOOB pa3/eleHUs CMECEH: ¢ MOMOIIBI0 MarHUTa,
¢unbTpoBaHWe, BBIApUBaHUE, JUCTWULILIMS, Xpomarorpadusi, TMPOBEAECHHUE OYUCTKU
MOBApPEHHOM COJIH, CO3/IaHnEe MOJIeTIel MOJIEKYJ (IapocTepkHEBLIX ). [IpuroToBieHue pacteopa ¢
onpeAeNéHHON MacCOBOM N0JIEH PacCTBOPEHHOrO BEUIECTBA. BpIpallMBaHWE KPUCTAIIIOB COJHU
(ToMarHui KcepuMenT). OuncTKa TOBaPEHHOM COJIH.

Cocras BemecTB. XUMHYECKHE 3HAKH M (GopMyJibl XHMHYECKHE JICMEHTBI.

BemectBa MOJEKYJIAPHOTO M HEMOJEKYJISIPHOIO CTPOEHUSA. XUMHUYECKHM DJIEMEHT Kak
ONpEACIEHHBIM BUJ aTOMOB. XHUMHUYECKUE JIEMEHTHI B IPUPOJIE. DIIEMEHTHBINA COCTaB IJIAHETHI
3emJis ¥ €€ reoJoruyeckux 0oonovek. IIpocTeie U coKHbIE BELECTBA.

XuMHYecKue 3HaK U XUMU4eckue GopmMysbl. XMMUYECKUE CUMBOJIbI, UX IPOU3HOLICHHUE
U Ha3BaHUS. OTHMOJIOTMYECKHME Hayalla Ha3BaHMW  XMMMUYECKHMX  d3JeMEeHTOB. Tabmuna
xuMH4eckux 3ieMeHToB [[. . MenneneeBa u €€ CTpyKTypa: NEPUOAbI U TPYIIbl. XUMUYECKUE
dopmynbl U dopmynbHbIe enuHUIBL. KoadduunenTs! n nnaexkcsl. MHpopmaius, KOTOpYIO HECYT
XUMHUYECKHE CUMBOJIBI M (POPMYIIBL.

OTHOcHTENBbHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. OTHOCHUTENbHASI aTOMHAsl Macca Kak
BEJIMYMHA, TIOKA3bIBAIOIIAsA, BO CKOJIBKO pa3 Macca aroMa JaHHOTO 3JeMEHTa OOJbIe Macchl
atoma Bojpopoja. OTHOcUTENbHAas MOJIEKYJspHas Macca M €€ HaxoxkJaeHue. MaccoBas noms
JJIeMEHTa B CIIOKHOM BenlecTBe. [lononaurensHas uHbopMalus, KOTOPYIO HECYT XMMHUYECKHE
bopMyIIBL.

JdemoncTpauuu. BugeodpparMeHThl W clalapl «JIEMEHTHBIM COCTaB T'€OJOTHYECKHUX
obomouek 3emuny». AnjnoTponus Kuciopojga. Mogenu (IapocTepKHEBble W MaciiTaOHbIe
Crioapra—bpurine6a)  MoyieKysl paslM4HBIX MPOCTBIX M CIOXHBIX BellecTB. TaOnuia



XHMHYecKrX s1ementoB JI.11.Menzneneea (KOpOTKOIMepHOAHbIi Bapuant). Iloprpers M. 5.
bepuenuyca u /. . Menneneesa.

IIpocTele BenecTBa

Merasuibl. MeTaisl: XUMAYECKHE 2JIEMEHTBI M ITPOCTHIE BEIECTBA. MeTallbl U CILIaBbI B
UCTOPUH YEJIOBEYECTBA: MEIHBIN, OPOH30BBIN U KeJe3HBIN BeKa. 3HaU€HHE METAJUIOB U CILIABOB.
OO6mue ¢puznuecKre CBOMCTBA METAIIOB.

[IpeacraButenu metamioB. XKene3o. TeXHUUECKN YUCTOE M XUMHYECKU YUCTOE KEIE30.
’Kene3o — ocHOBa COBPEMEHHOM IMPOMBINUIEHHOCTH U CEIbCKOro xo3siicrBa. CruiaBbl jkeesa:
yyryHbl W cranu. [lepenenbHbIl U NUTEHHBIA YYyTryHbl, WX 3HA4YC€HUE. YTIJIEPOJIUCTAsT U
JIETUPOBAaHHAsl CTANU, UX 3HaYeHUE. [[oHATHE O YEPHOM U LIBETHOM METAJLTyprUu.

AmoMuHuii. Hcropus NpOMBINIUIEHHOTO IPOMU3BOJACTBA amOMUHHUA. IlpuMeHenue
AJIOMUHHUS HA OCHOBE CBOWCTB.

3o50T10. Posib 30510Ta B HCTOPUU YETIOBEUECTBA. 30JI0TO — METAJLI IOBEJIUPOB U 3TAJIOH
MUpPOBBIX AeHer. [I[puMeHneHne 3010Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBOIiCTBa W MpPUMEHEHHE. AJUIOTPOINUS OJIOBA: cepoe M 0eloe OIoBO.
«OJI0BsSIHHAS YyMay.

Hemerannel. [lonoxenue snemeHTOB-HeMeTaiioB B Tabnuue J. M. Menneneesa.
bnaropoansie raszpl. Amnotponus kuciaopoaa. CpaBHEHHE CBOMCTB IPOCTBIX BELECTB METAJIIOB
Y HEMETAJUIOB.

[IpencraBurenu nemetamuioB. ochop u ero amrorponusie Moaudukanuu. CpaBHEeHHE
cBOiCcTB Oenoro m kpacHoro ¢ocdopa. Obnactu nmpumenenus: ¢pocdopa. Cepa u obmactu e
NPUMEHEHHUS. YTJIEpPOJl, €ro ajuloTponHble MoAudukanuu (anma3 u rpadur), ux CBOMCTBa U
IIpUMEHEHUE. A30T, €ro CBOMCTBA U IPUMEHEHHUE.

Jemoncrpanun. Kosekuuss MeTasioB M CIUIaBOB. BuaeodparMeHTbl U Cialibl
«Metampl M crlaBbl B UCTOpUM  4yenoBedecTBay. Komnekuust «YUyryHel © - cramm».
Buneodparmentsl u cnaiinapl «Xyn0KeCTBEHHbIE M3JENUs U3 4YyryHa U craimuy. Kommekius
U3JIeNUA U3 allOMUHUS U €ro CIulaBoB. BuaeodparmeHTsl u cnaiiabl «3010TO — MarepHal
IOBEJIUPOB U MHUpPOBble JeHbIn». Kosueknus usmenuil u3 osnosa. Bunpeodparment «llasHuey.
Konneknuss HemMeTamoB — MpOCTHIX BemecTB. Buaeodparment mmum cmaitn «Kucmopony —
BEIIIECTBO TOpeHUs U Jpixanus». [lomyuenue Oenoro Qocdopa um u3ydeHHE €ro CBOWCTB.
Buneodparment u crmaiiibl «AJUIOTpoOmnHs yriepoaa». Moaenu KpHUCTATTUYECKUX
pemérok anmaza u rpaduta. Komnekius «AKTUBUPOBaHHBIA Yroib W O0JIACTH €ro
npuMeHeHus». ['openue cepsl u pocdopa.

CroxHble Bemecrsa

BanentHocTh. BalleHTHOCTH Kak CBOWMCTBO aTOMOB OJHOTO XHMHYECKOTO >JIEMEHTa
COEIMHATBCA CO CTPOTO OIPEACIIEHHBIM YHCIOM aTOMOB JPYroro XHMMHYECKOTO 3JIEMEHTA.
DONeMEeHThl C TMOCTOSHHOM M TNEePEeMEHHOW BaJEHTHOCTHbIO. BBIBOA (QoOpMysbl coelMHEHUs IO
BAJICHTHOCTH. Ha3zBaHue coeuHEeHNs 110 BaJICHTHOCTH.

Oxcunpl. Okeuapl U cnoco0 oOpa3oBaHUs MX Ha3BaHUN. OKCHIBI MOJEKYJSPHOTO U
HEMOJIEKYIIpHOTO cTpoeHus. Pons okcuaoB B mpupoze. Ilapaukosslit a¢dext. [IpencraBurenu
okcua0B. Bozaa, yriekucnslii ra3, okcug kpeMuusa(IV), ux cBoiicTBa u mpuMeHeHue.

Kucnorel. Kucnorsl, ux coctaB u kinaccudukanus. Kuciorsl opranuueckue
Heoprannueckne. Muaukaropel. Tabmuma pactBopuMocTu. CoJisiHass M CEpHasl KHUCIOTHI, HX
CBOMCTBA U IPUMEHEHHE.



OcHoBanusa. OcCHOBaHUs, UX COCTaB WM  Ha3BaHusi. [wuapokcorpynmna. OcHOBaHUSA
pacTBopuMbIe (IIENIOYM) U HEpacTBOpUMBIE. M3MeHeHHe OKpacKu MHAUKATOPOB B  IICIIOYHOM
cpene. ['mapokcuabl HAaTpus, Kajlus U KalblMsl, UX CBOWCTBA U IPUMEHEHHE.

Comu. Comnu, ux cocraB U Ha3BaHus. PacTBopuMOCTb coieil B Boje. XJIopuj HaTpus U
KapOOHAT KaJlbLKs, X CBOMCTBA U IPUMEHEHHUE.

Kaaccudukanus Heopranmveckux BemlecTB. BemectBa, ux kiaccudukauus Hu
MHoroo6pasue. [Ipocteie BemrecTBa: MeTalibl U HeMeTayibl. CIOKHBIE BEIECTBA: OKCHJBI,
OCHOBaHU, KUCIIOTBI, COJIU.

Jemoncrpanun. Komreknuss okcugoB. [amenne wu3Bectu. Bo3roHka «cyxoro Jipzaay.
Komnexkuusa ocHoBanuii. Komteknus kuciaot. MIsMeHeHne OKpacku MHAMKATOPOB B IIECJIIOYHOU U
KACIOTHOM cpenax. IlpaBuino pazbaBieHust cepHoil kucinoTel. OOyriMBaHWE OPraHMYECKUX
BEIIIECTB U MaTEepPHAaJIOB CEpPHON KUCIOTOM. Tabnuiia pacTBOPUMOCTH OCHOBAHUHM, KUCIIOT U COJIEH
B BoJe. Koyrekuus coment.

Xumuueckuii IKcnepumenm:. u3ydyeHUE OOpa3LOB BEUIECTB METAJIOB M HEMETAJUIOB,
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C PACTBOPAMHU KHCIIOT M IIEIOYEH, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
paszioxeHus, coenuHenus). [Ipomyckanue BBIABIXaEMOrO BO3JyXa 4Yepe3 HU3BECTKOBYIO BOAY.
UccnenoBanue pacTBOPOB KHUCIOT HMHAUMKaTOpamu. FVccienoBaHue pacTBOPOB —IIEJIOYEH
UHAUKATOPaMH.

Meoscnpeomemnuwie ceasu

Peanusanus MeXIpeaMETHBIX CBA3EH IIPU U3YYEHUH XUMHU B 7 KJIACCE OCYILECTBIIAECTCS
Yyepes UCIMOJIb30BaHKe, KaK OOIIUX €CTECTBEHHOHAYUHBIX MOHSITHIA, TaK U MOHATUH, SIBISTFOIIUXCS
CHUCTEMHBIMU Il OTAEJIbHBIX PEIMETOB €CTECTBEHHOHAYYHOI'O LIMKJIA.

OO0mue ecTecTBEHHOHAYYHbIE TOHSATHUS: HAYYHbIH (aKT, THUIOTE3a, TEOpUs, 3aKOH, aHaJH3,
CHHTE3, Kiaccu(uKauus, NEepUOAUYHOCTb, HAONIOJIEHHE, HKCHEPUMEHT, MOJEIUPOBaHHE,
U3MEpPEHUE, MOJIEIb, SIBIICHHE.

®uznka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, NOH, MOJIEKYINa, dJIEKTPUUECKUNA 3apsij,
BEIIECTBO, TEJO0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, PU3NYECKUE BETUUUHbI, €AUHUIIbI
U3MEpEeHUs], KOCMOC, IJIaHeThl, 3BE3/1bl, CoHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOECHMSI MPOTpaMMbl OCHOBHOIO 0O0IIEro 0o0pa30BaHUS
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCHMCKMMH  COLMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMH B OOILECTBE MpPaBUIaMU M HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MpoIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIINN 00yYarOIUXCS.
JIMYHOCTHBIE Pe3yNbTaThl OTPAXAIOT FTOTOBHOCTh OOYUAIOIIMXCSl PYKOBOJICTBOBATHCS CHCTEMOMU
MIO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OIBITA JEATEIbHOCTH HAa €€ OCHOBE, B TOM
YUCJIE B YAaCTHU:
1) naTPHOTHYECKOT0 BOCTTUTAHUSI:
LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY K HAy4YHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKONM HAyKH B J>KM3HH COBPEMEHHOro OOILEeCcTBa,



CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOW MH(pOpMaIMell O MEepeoBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON U OTEUECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa;KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABJICHUS] O COLMAIbHBIX HOPMAaX M MpaBUiIaX MEKJINYHOCTHBIX OTHOILIEHUH B KOJIEKTUBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIIEe0BATENbCKOM,
TBOPUYECKON M JApPYruxX BHUAAX MAESITENbHOCTH, TOTOBHOCTHM K pa3HOOOpPa3HOW COBMECTHOM
JESTEIIbHOCTH MPU BBIMOJIHEHUN Y4Y€OHBIX, [MO3HABATENbHBIX 33]a4, BBIOJHEHUH XUMHUYECKHX
SKCIIEPUMEHTOB, CO3/1aHUM Yy4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO U
B3aMMOIIOMOIIM B TIpoliecce ATON y4eOHOU JesATETbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE
MIOBE/ICHUE U ITOCTYIIKM CBOUX TOBAPHILEH C NO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUs MTOCIIEICTBUM ITIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABISAIONIME OCHOBY JJISi TOHUMAHUS CYIIHOCTH
HAyYHOW KapTHUHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBL,
B3aMMOCBS3SIX 4YENOBEKa C MPHUPOAHON Cpelod, O pOJIM XHUMHUU B TO3HAHUU OITHUX
3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE Ha IIOJyYE€HUE HOBBIX 3HAHMM IO XUMHUH,
HeoOXoauMble Uil OOBSCHEHUS HaONI0laeMbIX IPOLIECCOB U SIBICHUMN, IM03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEeHHI0O W TMO3HAHUIO, JHOO0O03HATEIBbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAaHOBKU Ha
310pOBbIiI  00pa3 »KW3HHM, OCO3HAHME IIOCIEJACTBUI M HENPUATHE BPEIHBIX MPHUBBIYEK
(ynotpebneHusi ajikorojsi, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTHU COOIIOACHUS IpaBUII
0€30M1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpynoBOro BocnuTaHus:

MHTEpeC K MPaKTHUECKOMY M3y4eHHIO MpodeccHii U Tpyaa pa3InyHOro pojia, yBaXXEHUE K TPYAY
U pe3yipTaTaM TPYAOBOH AEATEIBHOCTH, B TOM 4YMCIE HAa OCHOBE NPUMEHEHHS IPEIMETHBIX
3HAaHUW 10 XWMHH, OCO3HAHHBIM BBIOOp MHIUBUIYaIbHOW TPAEGKTOPUU MPOJOIKEHUS
o0pa3oBaHHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHHU, OOIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycnemHol mnpodecCHOHATbHON MeATEeNbHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCS B MPO(GECCHOHATBLHOMN CpeIe;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOLIEHUE K MPUPO/IEe KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e CylecTBOBaHMs, IOHUMaHHE IIEHHOCTH 3JI0pOBOrOo M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHXHMYECKOMY 3I0POBBIO,
OCO3HaHNE LIEHHOCTH COOJIIOICHHSI TIPaBUJI O€30MacHOI0 MOBEACHUSI IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMSI, MOJy4yaeMble MpPU H3YUYEHUU XUMUH, JUIS pelleHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIeW MNPUPOJHOW CpPEeAOoi, JJIsI MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN



KYJIBTYpBbl, OCO3HaHUA INIOOAIBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM U MyTed UX pelieHus
IIOCPEICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHs, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MertampenMeTHBIX pPE3YNbTAaTOB BBIACISAIOT 3HAUYMMBbIE JUISL  (DOPMUPOBAHHSA
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUIOTEe3a, (HakT, cucTema,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHbIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 ATUX MPEeAMETOB (pOpMUPOBATh NPEICTaBICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YUEOHOM EATEIbHOCTH.
ITo3naBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHHMsI HCIIOJIB30BaTh NMPUEMBI JIOTHUECKOTO MBILUICHUS NP OCBOCHMM 3HAHUMN: PACKPBIBATH
CMBICJI XUMHUYECKUX TMOHATHHA (BBIIENATH HX XapaKTepHble MpPU3HAKH, YCTAHABIMBAThH
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMM), UCIIOJIB30BaTh MOHSATHUS JUIsl OOBSCHEHHS OTJIENIbHBIX
(bakTOB U SBJIECHUH, BBIOUPATh OCHOBaHMS U KPUTEPUH JUTSI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIUi, YCTaHaBIMBATH MPUYMHHO-CICICTBCHHBIC CBS3UM MEXKIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHUsS (MHIYKTUBHbBIC, €AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHME IMPUMEHATh B IPOLECCE IMO3HAHMUSI MOHATUS (IIPEIMETHBIE M METANpPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3oBbIBaTh LIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAaK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU pElIeHUH Yy4deOHOo-
MIO3HABATENIBHBIX 3a1a4, C Y4E€TOM OTUX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapakTepu30BaTh CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB — XHMHYECKUX BEILECTB.
ba3oBrble uccienoBare/bCKue 1eCTBHA:

YMEHHUE UCIOJIB30BaTh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKKE B
KayecTBE OCHOBBI /711 (POPMHUPOBAHMS TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHUIO, OpraHU3alMd W TPOBEJICHHIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JIOM MPOLIECCca, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OINbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

Padora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BHUJIOB U
dbopM mpencTaBiIeHUs, MOIYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTepaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIE TocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE TMPHUMEHATh Pa3IMYHble METOJbl M 3alpOChl NMPH IMOMCKE W OTOOpe MH(POpPMALUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YYE€OHBIX M M03HABATENILHBIX 3a/1a4
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbiTa B 00JACTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHM, OBJIA/JICHUE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallUl ¥ WIUIIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;



YMEHHME HCIIOJIb30BaTh U aHaAJIM3MpOBaTh B IIpoliecce Y4eOHONH M HcCCiIeloBaTeNbCKON
JESTEIILHOCTH HH(POPMAIINIO O BIUSHUU MPOMBIIIICHHOCTH, CEITLCKOTO X03SMCTBA M TPAHCTIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHHKaTHBHbIE YHHBepCaJbHble y4eOHbIe JeHCTBHS:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe Auayiora u (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOi
TeMbI, ((OPMYIUPOBATH CBOU IPEJIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS MTPEAJI0KEHHOM 3a/1a4;
YMEHUSl MPEJCTABIATh IOJYYEHHBIE PE3yJIbTaThl MO3HABATEIIBHON NIEATEIbHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JenaTb IPE3EHTAlMI0 pPEe3yJbTaTOB BBIINOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpaTOpHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIBHOM W
HCCIIEIOBATEIbCKON JICATENbHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
0o0IIMX WHTEPECOB W COTJIAaCOBaHMs MO3UIUN (0OCYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHble yHUBepCAJIbHbIC YUeOHbIE 1e/iCTBUA:

YMEHUE CaMOCTOSITEIIBHO ONpPENENsATh LEIu JACSITeNbHOCTH, IUIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTEIHHOCTh, BBIOMPATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeHHs y4eOHBIX 1 MO3HABATEIBHBIX 32/1a4, CAMOCTOSTEIIHHO
COCTaBJIATh WJIH KOPPEKTHPOBATH MPEIITI0KEHHBINA AJITOPUTM JICVCTBUM ITPU BHIIOJHEHUY 3aJaHUI
C y4€TOM TIOJy4EHHUS HOBBIX 3HAHWUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOT'O pe3yjIbTaTa 3asBJICHHOW LEIN, YMEHUE UCII0JIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO  O0S3aTENBHOTO  COJIEPIKaHUs,
YCTaHOBJIEHHOTO JAaHHON paboyeil MporpaMMol, BBIACNSAIOT: OCBOCHHBIE OOYYarOIIUMUCS
HayyHbl€ 3HAHUS, YMEHMSI U CIIOCOOBI JIeHCTBUM, crenupuyeckue g MPeIMETHONM 0051acTh
«Xumusi», BUIBl JIEATETBHOCTH TIO TOJYyYEHHUIO HOBOTO 3HAHHUS, €ro WHTEpIpPETaIUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K koH1ly 00yueHus B 7 kJjiacce NpeMETHbIE PEe3yJIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OAHOPO/HAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Jii XMMHMYECKOTO 3JIEMEHTa B COECIUHEHUH, MOJIAPHBIA O00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XHMHYECKas peaxius,
KJIacCU(UKaLlMs PEeaKIHii: peakuy COEAMHEHUS, PEeaKIMH Pa3oXKEeHHs, PEaKIMi 3aMelleHus,
peakuu oOMeHa, 3K30- M 3HJIOTEPMUYECKHE pPEaKIMH, TEIIoBOM 3¢ (eKT peakuuu, pacTBop,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B PaCTBOPE;

- WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITHI U IPUMEHSITh 3TU MOHITHS IIPU
ONMCAHUU BELIECTB U UX MPEBPAILLECHU;

- WCIOJIIb30BaTh XMMUYECKYI) CHMBOJHKY JUISi COCTaBleHUS (OpMyN BEIIECTB U ypaBHEHUU
XUMUYECKHUX PEAKINN;

- OTIPEACNIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHSIX, CTETICHb OKHCIICHUS
AIIEMEHTOB B OWMHApHBIX COEAMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
coeuHeHu o popmynam;



- KJIaCCU(HUIMPOBATH XUMHUYECKHE HJIEMEHTHI, HCOPTaHWYECKUE BEUIECTBA, XMMUYECKUE PEAKIIUH
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEILECTB, MO TEINIOBOMY 3P HEKTY);

- BBIYHCIIATH OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XMMHYECKOI0 3JIEMEHTa 10 (popMyJsie COEAUHEHUS, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE;

- IPUMEHATH OCHOBHBIE OTIEPALINU MBICIIUTEIIHON JAEITEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
000011IeHNe, CHCTEMATH3AIINIO0, KJIACCU(UKAIINIO, BEISIBICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUIL W3YYCHHS CBOWCTB BEIIECTB M XHWMHUYECKHX pPEaKLHi, e€CTeCTBCHHOHAYYHbBIC METOIbI
NO3HAHMA — HAOIIOICHNE, U3MEPEHHE, MOJICTTNPOBAHIE, IKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);
- CJIeZI0BaTh PABUJIAM TOJIb30BAHUS XUMUYECKOM MOCYI0M 1 1a00paTOpHBIM 000pyI0BaHHUEM, A
TaKXe MpaBUJIaM OOpaleHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMH I10 BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB.

TemaTn4eckoe IJIAHUPOBAHHE

Ne | HanmeHoBaHMeE pa3ielioB U TEM KoaunuectBo yacoB ONeKTpOHHBIE (1 poBsIe)
IPOTpaMMbl BCEro | IPAKTUY. | KOHTP 00pa3soBaTebHBIE PECYPCHI
pad. .pab.
1 | IIpenmer XUMUU U METOJIBI €¢ 3 1 bu6mmoreka [JOK
U3yUYECHUS https://m.edsoo.ru/7f41837¢c
2 | CtpoeHHe BEIISCTB U UX 3 1 bu6mmoreka [JOK
arperaTHble COCTOSTHUS https://m.edsoo.ru/7f41837c
3 | XumMuueckue 3HAKU u 10 1 1 bu6mmoreka [IOK
bopmynel. CocTaB BelecTs https://m.edsoo.ru/7f41837c
M CMECCH.
4 | SBneHus, TPOHMCXOAAIIHE C 5 2 bu6mmoreka [JOK
BeMIeCTBaAMU 1-gomamnss https://m.edsoo.ru/7f41837¢c
5 | I[IpocTeie BemiecTBa 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
6 | CnoxxHbIC BelleCTBa 9 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
OO1iee KOJIMYSCTBO YacoB IIO 34 5 2
MporpaMme 1 momarusst
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