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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo XxuMuu Aj1s 7 Kiacca, COCTAaBICHHAs Ha OCHOBE TPEOOBAaHUI K pe3yabTaTaM
OCBOGHHSI OCHOBHasi oOpa3oBaTelbHasi IporpaMMa OCHOBHOTO oOmiero oOpa3oBaHus,
npencrasienHas B ®I'OC OO0, a Ttakxke Ha ocHOBe QenepaabHON paboyeil MporpaMMel
BOCIIMTaHUA MU C y‘-IéTOM KOHLCIINHNKU HpCfriogaBaHusA  KypCa MpCIMETa «XUMHUSI» B

oOpasoBartenbHbIX opranu3anusx Poccutickoni denepamm.

[TporpamMa Mo XMMHUH JaeT MPEACTABICHUE O TMpeaMeTe, OOLIYI0 CTpPAaTerHio0 O0y4YeHHS,
BOCIIUTAaHUST M Pa3BUTUS OOy4yalOMMXCsl B paMKax y4eOHOTrO TpeaMeTa, YCTaHAaBIUBACT
00s3aTenpHOe MPEAMETHOE COJIEpKAHUE, 00ECIIeYnBaeT CTPYKTYPUPOBAHUE 10 pa3jieliaM U TeMaM
IporpamMmMbl [0 XHUMHH, OIPEIACISIET KOJUYECTBEHHbIE U KAYECTBEHHBIC XAPAKTEPUCTUKHU
COJIEp’KaHusl, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh MU3YUYEHHUS] C Y4YETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKK y4eOHOTO TPOIIecca, BO3PACTHBIX KaTeropuid 00ydarommxcs,
ompezensieT BO3MOXKHOCTh MpeAMeTa AJisl peald3alud TPeOOBaHUS K Pe3ylbTaTaM OCBOCHHUS
OCHOBHOI 00pa3zoBaTeNbHON MpOrpamMmbl Ha ypoBHE 0a30BOTO HM3yueHHUs 7 Kiacca, a TakkKe
TpeOOBaHUs K pe3ysbTaTaM 00y4eHHsI XMMHU Ha YPOBHE LiEJeH U3y4YeHUs IpeaMeTa U OCHOBHBIX
BUZOB Y4YEOHOTO TIpoOIlecca, IO3HABATEILHOW JESATEIBHOCTH OOYYaIOmErocss IO OCBOSHHIO

yqe6Hor0 COACPIKAHMA.

N3ydenune xumuu:

o0ecreynBaeT ycJIoBHs I CAaMOPa3BUTHS M KYJIbTYphl JMYHOCTH, GOPMHUPOBaHUS 00IIeH 1

q)YHKI_II/IOHaJ'ILHOFO T'paMOTHOCTH;

BHOCHUT BKJIaJl B HABBIKU MBIIIJICHUA U TBOPYCCKUC CIIOCOOHOCTH 06yqa}01u1/1xc;1, HaBBIKH UX
CaMOCTOSITEIbHOM y‘Ie6H0ﬁ ACATCIIbBHOCTHU, SKCIICPUMCHTAJIbHBIX U HUCCJICAO0BATCIIBCKUX YMCHHﬁ,

H€06XOI[I/IMBIX KaK B HOBCGI[HCBHOﬁ JKHM3HH, TaK U B HpO(l)eCCHOHaHI)HOI;'I JACATCIIBHOCTH,

3HAKOMHUT CO CHGHH(I)HKOP'I HAaYYHOTI'O MBIIIVICHU A, 3aKJIaIbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa
Ha CAUHCTBO HPUPOABLI U YCIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3TAallOM B PAa3BUTUU C€CTCCTBCHHO-

HAay4YHOU TPAMOTHOCTH O0YJarOIIUXCS;

COI[CI‘/’ICTBYCT q)OpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOHICHUSA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM,

K OIpUpoae, K 4CJIOBCKY, BHOCUT CBOM BKJIaJl B AKOJIOTUUYECKOE O6paSOBaHI/IC OGy‘-Iﬁ.IOH.[I/IXCH.

O1H HallpaBJICHUA B O6y‘~ICHI/II/I XUMHHU TIPUBOIAT K CHCI_II/I(I)I/I‘-ICCKOMy COJACPIKAHUTO
yqe6Horo npeamera, KOTOpLIf/'I ABJIACTCA MECAArOrM4CCKU  aAallTUPOBAHHBIM  OTPAKCHUCM

HaIlpaBJICHUA HAYKU XUMHUU HA ONIPCACIICHHOM 3TallC €€ pa3BUTHUS.



Kpr XUMHH 7 KJacca COOTBCTCTBYCT CHUCTCMC IICPBOHAYAIbHBIX MOHSITHH XUMHH,

3JICMCHTApHBIM OCHOBaM HeOpFaHHHGCKOﬁ XHUMHHU.

CtpykTypa coiep)KaHUsi MPOrpaMMbl MO XUMUU C(HOPMHUPOBAaHA HAa OCHOBE CHCTEMHOTO
JIOCTyTA K €€ U3YyYCHHI0. YUEeOHBIH KypC COCTOMT U3 CEMH B3aMMOCBSI3aHHBIX mMomyinei: «llIpen-
MET XHMHUU U MeTOAbl €€ u3yueHus», «CTpoeHue BEIIECTB U UX arperar- HbIE COCTOSHUSI,
«CmecH BelecTB, ux coctaBy, «Dusnueckue sABleHUS B XUMUN», «CocTaB BelIECTB. XUMHUYECKUE

3HAKH1 U (bOpM}’J'IBI», ((HpOCTBIG BCIIECTBaA», «CnoxHBIC BCIIECCTBa».

OcBoeHue MporpaMM [0 XUMHUHU CIOCOOCTBYeT (HOPMUPOBAHMIO TPEACTABICHUN O
buznyecKuX pe3ynbTatax Hay4HbIX KapTUH MHpPA B JIOTUKE €€ CUCTEMHON MPUPOAbI, IEHHOCTHOTO
OTHOILEHUS K HAYyYHOMY 3HaHUIO U METOAaM IO3HAaHMS B Hayke. M3yueHne XUMUM POUCXOIUT C
IPUBJICYCHUEM 3HAHUN K3 paHEEe M3YYEHHBIX HAy4YHbIX MNpeAMeTOB: «OKpyXKaroUi MHPY,

«buomnorus. 5-7 xnacce» n «d@usuka. 7 Kiacey.

[Ipy u3yd4eHHH XUMHUHU TMPOUCXOMAAT 3HAHUS OCHOB MEAMIIMHCKOW HAyKM Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON JEITEIbHOCTH YeJNOBEKAa W KaK OJHOW U3
COCTaBJISIOLIMX MUPOBOHM KynbTypbl. OCHOBHas 3ajjauya MpEeAMETa COCTOUT B I1OCIIEI0BATEIbHOM
cucteme (GyHIaMEHTAIbHBIX 3HAHUW — (QyHAaMEHTaJIbHBIX (DAKTOB, OOBSICHEHW, TEOPUHU H
TEOpHUH, TOCTYIMHBIX 0000IICHUI MUPOBO33PEHUYECKOTO XapaKTepa, SI3bIKOBOW HAYKH, B OOIIEHUN
C TPAAUIIMOHHBIMM METOJIaMU TIO3HAHUSA TMPU M3YUYCHHH BEHIECTB M (YHIAAMEHTAIBHOTO
MPUHIIMIIA, B PAa3BUTHUH W PA3BUTUU IIO3HABATEIHHBIX YMEHHM W HMX MPUMEHEHHS.B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIeN0BATENbCKON AESITeNbHOCTH, OCBOCHUU MpaBUI 0€30MacHOTO

06pau1eHH;1 C BEILIECTBAMU B IIOBCEIHEBHOM KU3HU.

[Tpu n3yyeHnn Kypca XuMuu 7 Kjlacca Ba)KHOE 3HAUE€HHE IPUOOPEIH TaKUe LEeNH, KaK:

— UHTEJUIEKTYalbHOE Pa3BUTHE JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TMPHUHATHIO PELICHUH, CIOCOOHOW aganTUpOBaThCsl K OBICTPO MEHSIOIIMMCS

YCJIOBUSM KU3HU,

— CHUCTeMaTH4eckoe MpHOOIIeHHEe O00yJaromMXcsi K CaMOCTOSATEIbHOW IO3HABATEIbHON
JeSTeTLHOCTH, CTAaHIAPTHBIM METOJMKAM IO3HAaHUsI, (JOPMUPOBAHUIO HAMPABICHHONW MOTHBAIIUN

" pa3BUTHIO CIIOCOOHOCTEH K XHUMUU,

— o0ecrnieueHue yclioBUM, BKIIIoUeHHue 00ydeHus B 00ydeHrne pa3HooOpa3HON J1eATeNbHOCTH,
IIO3HAHUA U CaMOIIO3HaHUs, KIIFOUYEBBIEC HAaBBIKHU (KJ'II-O'—IGBI)IX KOMHCT@HHI/I?I), O6HIG‘IGJ'IOBC‘-IGCKO€

SHAYCHHUC JIA pA3JIMYHBIX BUIOB JACATCIbHOCTH,



— mojJiepKaHue o0mel (yHKIMOHATBHOM M €CTECTBEHHO-HAYYHYIO TPaMOTHOCTH, B TOM
quCIIe YMEHUH OOBACHATh U aHATU3UPOBATH MTPOOJIEMBI OKPYKAIOIIET0 MUPA, UCIIOIb3Ys 3HAHUS U
OMBIT, TOJIyYEHHbIE IPU HU3YYCHUHM XHUMHUH, NPUMEHATh HMX IMpU obOecrieyeHHMH mpolsieM B

HOBCGHHGBHOﬁ KHU3HU U pr,HOBOﬁ JACATCIIBHOCTH,

— ¢hopMUPOBaHNE TYMAHUCTUYECKUX OTHOIICHUH, TOHMMAHHUE [ICHHOCTEH, HAYYHBIX 3HAHUI
JUISL pa3pabOTKHU 3KOJIOTUYECKUX MPUHIMIIOB MOBEJIEHUSI B OBITY U TPYAOBOM AESITEIHLHOCTU B

LEJISIX COXPAHEHHUS 3/I0POBbS U OKPY’KaIOIIEH PUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAaMOBOCITUTAHHIO
Ha OCHOBE (POPMHUPOBaHUS OOIICUETOBEUECKUX IIEHHOCTEH, MOATOTOBKH K OCO3HAHHOMY BBIOOPY

npoduis ¥ HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

OO0r111ee KOJIMYECTBO YaCOB, OTBEICHHOE [T U3yUeHHs XMMUU B 7 kiacce - 34 vaca (1 gac B

HEJIEIIO).

COAEPXXAHUE OBYYEHUMA - 7 KITACC

I'nasa |. [IpenMer xumMuu U METO/Ibl €€ U3yUEHUS

[Tpenmer xumuu. 3HaUeHHE XUMHUHM B KU3HU COBPEMEHHOrO 4ejoBeKka. Tena u BelecTsa.

CaoiicTBa BeriecTB. [[pumeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

SIBnenus, npoucxopsamue ¢ BemiecTBaMu. PU3MUECKUE SBICHUS M XMMHUYECKHE PEaKIUU.
BemectBa, ydacTByrolmme B PEAKLHH: HWCXOJHBIE BEUIECTBA M NPOAYKTHl peakuuu. [Ipnsnakm
XUMUYECKHUX PEaKLUi: U3MEHEHNE 11BETa, BBINIAJCHUE UIIM PACTBOPEHUE OCAJIKa, BBIJCIICHHUE Ia3a,

BBIACJICHUC WUJIHM ITOTJIOIICHUC TCIJIOTHEI U CBCTA, ITOABJIICHUC 3aI1axa.

Ha6J'IIO]1€HI/I€ " OKCIICPUMCHT B XUMUH. I/I3yqu1/Ie IJIaMCHU CBCYH CIIUPTOBKHU. I'mmioTe3a n

BbIBOJI. OopMIiieHHE Pe3yIbTAaTOB SKCIIEPUMEHTA.

[TpakTnueckast pabora. 3HaKOMCTBO ¢ JabopaTopHbIM 00opyaoBaHueM. [IpaBuna TeXHUKH

0e30MacHOCTH MpH padoTe B KabuHeTe (J1abopaTOpuu) XUMUHU.

Hemonctpanmu. Buaeodparmentsl u cnaiiasl «Erumer — poawmHa xumumny. Kosmexius
CTEKJIIHHOM XuMMHUYecKoW mocyabl. Komnexkuuss  u3aenuii U3 amoMUHUST U €ro  CIUIaBOB.
[TonydyeHue yriekuciaoro rasa M €ro B3aMMOJIEHCTBUE C M3BECTKOBOM BOJOM. B3ammoneicteue
pacTBOpa MUIIEBOM COJIbI C YKCYCHOM KUCIOTOW. B3anmoneicTBue pacTBOPOB METHOIO KyIopoca

Y HamaTelpHOTO cnupra. [lo/pkurane mepcTsiHOM HUTH.

JlaGopaTopHblie onbITH. VM3ydeHne cTpoeHus TJIaMEHU CBEYH M CITUPTOBKH.



I'maBa II. CrpoeHue BemecTB M MX arperatible cocTossHUA CTpOEHHE BEILIECTB.

BpoynoBckoe nemxenue. uddysus. ATombl.

Mounekynbl. OCHOBHBIE IOJIOKEHHSI aTOMHO-MOJEKyJsipHOro yueHus. Monbl. BemectBa

MOJICKYJIAPHOTO U HEMOJICKYJISIPHOT'O CTPOCHMUA.

Arperatable coctosiHus BeulecTB. [aszpl. JKunkoctu. TBEpaple BemiecTBa. B3aumuble
HepexoAbl MEXIy arperaTHpIMH COCTOSHHUSIMH  BEIIECTBA: BO3TOHKA (cyOimMmarus) |

I[GCYGJ'II/IMEII_[I/ISI, KOHACHCAIWA U UCIIAPCHUC, KPUCTAJUIN3alUs U IIJIaBJICHUC.

Hemoncrpammu. Quddy3us mnepmanranata kamus B Boae. CoOupanue mpubopa uist
NOJyYeHHsT ra3a W IPOBEpKa €ro Ha TePMETHYHOCTh. BO3roHka Cyxoro Jjbla, HOJa WIH

HadTamuHa.

JlaGopatopHbie ombiThl. HabmogeHue 3a OpOYHOBCKUM JIBMDKEHHEM  (IBH)KCHUCUACTHIL
Ty B Bojae). Hduddysus xommoHeHTOB ae3onopaHTa B Bo3ayxe. Juddysus caxapa B Bone.

ArperaTHHe COCTOAHUA BOJBI.

I'masa Ill. CMmecu BellecTB, HX COCTaB

Yuctele BemecTBa U cMecu. YHCThIE BelIeCTBA U CMECU. ['OMOTEHHBIE M IeTepOTreHHBIE

CMCCH. F33006p33HBIe, KHUAKHUEC K TBépI[BIe CMCCH.

['azoBbie cmecu. Bozmyx — mpuposHas razoBas cmech. CoctaB Bozayxa. OObEMHAS 10JIs
KOMITOHCHTa T'a30BOM CMECH KakK OTHOIICHHE 00BhEMa JaHHOTO Ta3a K olmemy o0bEMY CMecH.

PacuéTrl ¢ UCITOJIb30BaHUEM ITOHATHS «00BEMHAS J0JI1 KOMIIOHEHTA CMECH .

MaccoBas H0JIA paCTBOpéHHOFO BCIICCTBA. ITonsTue 0
KOHII@HTpaIII/II/IpaCTBOpa.MaCCOBaﬂI[OJUIpaCTBopéHHOFO BE€IICCTBA Kak OTHOIICHHUE MacCChl
pacTBOp €HHOI'0 BCIICCTBA K Macce pacTBopa. Pacuéthl C

I/ICHOJ'IBSOBaHI/IeMHOHHTI/IH«MaCCOBaHHOH}IpaCTBOpéHHOFOBCH_IGCTBa».

[Tpaktuueckas paGota. IlpuroToBieHue pacTBopa C ONpeAEIEHHON MaccoBOM moeit

pacTBOPEHHOTO BELIECTBA.

MaccosBast JIOJISt MIPUMECH. Ilousitue 0 TEXHUYECKOM obpasiie, 00
OCHOBHOMKOMHOHeHTeI/IOHpI/IMeCI/I.MaCCOBaﬂ)IOJ'ISIHpI/IMeCI/I.PaC‘—IéTBICI/ICHO.]'H)?)OBaHI/IeMHOHSITI/ISI«M

ACCOBAAIOIAIIPUMCCHU ).

Hemonctpamuu. Pazmmunbie 06pasier mpamopa. Konekiuss MUHEpaIoB U TOPHBIX MOPO/I.
BuneodpparmenT no o6HapykeHH0 OO0BEMHON JOIM KUCIOpOAa B Bo3ayxe. BupeodparmMeHTs u
craiael MpaMopHbBIX apTedakToB. Komekins ObITOBBIX, KOHAUTEPCKUX U MEIUIIMHCKUAX CMEceH.
OOpa3ibl MEIUIMHCKUX W THUIIEBBIX PAacTBOPOB C YKa3aHWEM MAaCCOBOHM JIOMM KOMIIOHEHTA.

BuneodparmenTs! u cnaiiibl U3eui U3 BEUIECTB 0CO0O0M YUCTOTHI.



I['masa V. ®usnyeckue SBIEHUS B XUMUU

Hekortopsie cmocoObl paszmeneHus cmeceil. PasmeneHue cmeceil Ha OCHOBE pa3iudvil B

buznyecKnx CBOWCTBAX UX KOMIOHEHTOB. OTcTanBaHue u nekantanus. Llentpudyruposanue.

OwibTpoBaHue B Jaboparopuu, B ObITY U Ha Mpou3BoAcTBe. PuiIbTpoBaHUE U (HUILTPAT.
YcranoBka Uit GUIBTPOBAHHMS M IpaBuiaa paboThl ¢ HEW. BbITOBbIE (MIBTPBI TSI BOJBL

Ancop6must. YCTpoCTBO MPOTHBOTa3a.

Juctriuanus, Wik rneperoHka. JucrwummpoBaHHas Bojga U e€ nodydyeHue. lleperonka

HedTn. HedrenpoayKTsl.
[TpakTuyeckas padora. BeipaniBanue KpUCTAIIIOB COMU (JOMAITHUH SKCIIEPUMEHT).

[TpakTrueckas padora. OuucTKa HOBapEHHOU COJIN.

Jemonctpanuu. PazneneHue cMecu MOpPOIIKOB xkKene3a U cepbl. OTcTauBaHUE U JCKaHTALIUS
M3BECTKOBOI'O MOJIOKA, WJIM B3BECH Melna B Bojie.Pa3nenenre BOAHON CMECH pacTUTEIHHOTO Macia
C TIOMOUIBIO JIENUTENbHOW BOpOHKH. LleHTpudyrupoBanue (Ha neHTpudyre WM C TOMOIIHIO
Bujeodparmenta). Kosuekius cnaiiioB OBITOBBIX U IPOMBIIUIEHHBIX HPUOOPOB, B KOTOPBIX
npuMeHsieTcs IeHTpudyrupoBanue. YcraHoBKa g punsTpoBanus u e€ pabota. Kommekmus
OBITOBBIX (PUIABTPOB. AJCOPOLUS KYyKYypy3HBIMH TNajlOYKaMd @apoB  MaXydux  BEIIECTB.
Konnekuusi moBsi30K M pecrnupaTopoB. YCTaHOBKA JJIsi MEPEroHKM >KUIKOcTel u e€ paboTa
(mony4yeHue JUCTUIUIMPOBAHHON BoAbl). Buneopparment

«PekTudurkanmonHas KojoHHa HeprenepepadaThIBarOIEro 3aBojia U cxeMa e€ yCTponCTBay.

Konnexuust «HedpTb 1 HEPTENpOIyKTHI».

ﬂa6opaTopHLIe OIIBITHI .DJI0TalN CCPBI U3 CMCCU C PCUHBIM IIECKOM.

I'maBa V. CoctaB BemiecTB. XUMHUYECKHE 3HAKU U (PopMynbl XUMHUYECKHE DJIEMEHTHI.
BemectBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOCHMS. XHMHYECKHM JJIEMEHT Kak
OonpeAeNEHHbIA BUJ aTOMOB. XMMHYECKHUE AJIIEMEHTBI B MPUPOJE. DIEMEHTHBIA COCTaB TIAHETHI
3emuisi u e€ reosiorudeckux obosmouek. IIpocTbie W crmokHBIE BemecTBa. AJUIOTPONHS |

AJUIOTPOITHBIC MO,Z[I/I(I)I/IKE[L[I/II/I.

XUMHUECKUE 3HAKU U XUMHUYECKUE (HOpMYIbl. XUMUUECKHE CUMBOJIBI, MX ITPOU3HOIIECHHE U
Ha3BaHUs. DTUMOJIOTHUECKUE Havajla Ha3BaHUN XUMHUYECKUX 3JIeMEHTOB. Tabmuna XUMHUYECKUX
anemenToB J[.W. MenneneeBa u e€ cTpykTypa: nepuo/ibl (00JbIIe U Majble) U IPYIIbI (TJIaBHbIE
A MOOOYHBIE HO)]prHHI)I). OT}IGJ’IBHBIC TpymIbl XUMHUYCCKHUX JJIEMCHTOB: MHICJIOYHBIC METAJIbI,
rajloreHpl, OJaropojHbple ra3pl. XuMU4yeckue @opMynsl U (GOpPMYJIbHbIE  €IMHHUIBL

Koadduuuents! u nnaexcel. MHpopmanus, KOTOPYIO HECYT XUMUYECKAE CUMBOJIBI H()OPMYJIBL.



OTHOCUTENBHBIE aTOMHAsi M MOJEKYJIsipHass Maccbl. OTHOCHUTENIbHAsE aTOMHas Macca Kak
BEJIMYMHA, MMOKA3bIBAMOIAsl, BO CKOJBKO pa3 Macca aToMa JaHHOTO JJIeMEHTa OOJIbIE MacChl
atoma Bojopoaa. OTHOCHUTEIbHAss MOJICKYJIApHas Macca W e€ Haxo)kaeHue. MaccoBas H0Js
3JIEMEHTA B CJIOKHOM BemiecTBe. JlomosiHuTeNnbHass WHPOPMAIHS, KOTOPYIO HECYT XUMHUYECKHE
dbopmyIbL.

HemoncTpanuu. BumeobparMeHTsl M Cliaiiibl  «JEMEHTHBIH COCTaB T'€OJIOTHYECKHUX
obonouek 3emim». AJuioTponus Kuciopoma.  Mogemu (mapoctepkHeBbie u  CTroapTa—
Bpurne6a) MoeKkyn pa3IMyHBIX IPOCTHIX M CIOKHBIX BEHIeCTB. Ta0nia XUMUIECKIX SJIEMEHTOB
. W.  MenngeneeBa  (KOpOTKOIEPUOJHBIH  BapHaHT). Hoprpersr M.5.Beprenuyca u

JI.11.Menneneena.

I'maBaVI.IIpocTeie BemecTBa

Meramsl. MeTauibl: XUMUYECKHE 3JIEMEHTHI U IIPOCTHIE BeleCcTBA. MeTaiuibl U CIUIaBbI B
HCTOPUU YEJIOBEYECTBA: MEAHBINA, OPOH30BbIN U JKEJIE3HbIM BeKka. 3HaUCHHE METAJIJIOB U CILIABOB.

OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.

[IpencraButenn metaynoB. JKeme3o. TeXHMYECKM YUCTOE M XUMHUYECKH YHUCTOE KEIE30.
JKenezo—ocHoBa COBpEMEHHOW NPOMBILUIEHHOCTH U CEIbCKOro Xxo3saicrBa. CIuiaBbl jkeiesa:
YyyryHel W CTaJd. llepenenbHbI M JIMTEHHBIA 4YyryHbl, WX 3HA4YC€HHE. YIUIEPOAHUCTAs U

JIETUPOBAaHHAsI CTANIN, UX 3HadeHue. [IoHsaTre 0 4€pHOM M IBETHOM METaJUIypTUH.

AmtoMuHui. VlcTopust MpOMBIIIITIEHHOTO TPOU3BO/ICTBA AIFOMUHHSIL.

[IpyumeHeHne antoMUHUS HAa OCHOBE CBOMCTB.

3omno0to. Poip 3010Ta B HUCTOpUN YCIOBCYECCTBA. 3010TO—MEeTaJII IOBCJIMPOB W 3TaJIOH

MHPOBBIX OCHCT. HpI/IMeHeHI/Ie 30J10Ta Ha OCHOBE CBOMCTB.

OnoBO, €ro CBOWCTBA M TNPUMEHEHHE. AJUIOTPONHS OJIOBAa: cepoe | 0Oeyoe OJIOBO.

«OnoBsHHAS qgymMay.

Hemeramiel.  IlojoxkeHue  DIeMEHTOB-HEMETAJIOB B tabmumne/l. 1. Menneneena.
braroposanslie raszsl. AuioTponust Kuciopoja. CpaBHEHHE CBOWCTB IPOCTHIX BEHIECTB METAIIIIOB U

HEMCTAJIJIOB.

[IpencraButenn nHemertamnoB. Pochop u ero ammorpomnHbie Momuduxaruu. CpaBHEHHE
CBOIcTB Oemoro u kpacHoro ¢ocdopa. Obnactu npumenenus ¢ochopa. Cepa u obractu e€
NpUMEHEeHHS. YTJIEepPOJ, ero ayIoTpoIHble Moaudukanuu (aima3 u rpaduT), UX CBOWCTBA U

IIPUMEHEHHE. A30T, €ro CBOMCTBA U IPUMEHEHHE.

Jemoncrpanuu. Konnekuus MetanioB U cruiaBoB. Bugeodparments u ciaiinpl «MeTtauibl
U CIUIaBbl B UCTOpUM uyenoBeuecTBa». Komnekuus «UyryHsl u crtamm». BugeodparmeHTsl n

cllaiiipl ((XYILO)KCCTBGHHBIC HU3JICIIHA U3YYT'YHa U CTAJIN». KOJ'IJ'IGKI_II/IH U3JICIUA U3 allOMUHUS U



€ro CruiaBoB. BupeodparMeHTsl U cnaiiipl «30710TO—MaTepuall I0BETUPOBU MUPOBBIC JICHBIH.
Komnexuust nznenuit u3 onosa. Buneodparment

«[TasHuey.KomnekuusuemeramioB—IpocThIXBelecTB. Buneopparment W CITan ]
«Kucnopong — BemecTBo ropenus u apixanus». [lonyuenue Genoro docdopa u nzydyeHue ero
cBoiicTB. Buaeopparmentsl u chaiasl «AioTponus yriepoaa». Mojenun KpUCTaUIMYeCKUX
pemérok anmasa u rpadura. Komnexkiust «AKTUBUPOBAHHBIN yroib U 00JIACTH €r0 MPUMEHEHUS.
['openne cepsl u Gocdopa.

JlaGopaTopHbie onbIThl. O3HAKOMIJIEHUE C KOJUICKIIMENH METAJUIOB U CIuiaBoB. O3HAKOMIICHHE

C KOJUIEKIIUEN HEMETAIIOB.

I'maBa VII. Cnoxusie BemecTsa

BanentHocts. BajieHTHOCTH Kak CBOMCTBO AaTOMOB OJIHOIO XHUMHUYECKOI'O DJIEMEHTA
COCUHATBCA CO CTPOrO OINPEAETEHHBIM YHUCIOM aTOMOB APYroro XWUMHYECKOIO 3JIEMEHTA.
DONeMEeHTbl ¢ TIOCTOSIHHOW M TEePEeMEHHON BaJIGHTHOCTHIO. BBIBOI (oOpMynbl COETUHEHUS IO

BaJieHTHOCTHU. Ha3BaHue coequHeHNs 10 BAJICHTHOCTH.

Oxkcuapl. Oxcuabl U crnoco0 o0pazoBaHuss HUX HazBaHMM. OKCUABI MOJIEKYJISIPHOTO U

HEMOJIEKYIIIPHOTO CTpoeHust. Poib okcunoB B npupose. [1apHuKoBbIi AP QeKT.

[pencraButenu okcuaoB. Boja, yriekucneiii ra3, okcua kpemuus (IV), ux cBoiictBa u

IIPUMEHEHHE.

Kucnorel. Kucnorel, ux cocraB u kinaccuukanuss. Kuciorel opraHnuyeckue u
Heopranuueckue. Wuaukaropel. Tabmuua pactBopumocTH. CoisisHas M CepHask KUCIOTHI, HUX

CBOICTBA U MMPUMCHCHUC.

OcHoBaHus. OCHOBaHI/IH, nx COCTaB MW Ha3BaHWUI. FI/II[pOKCOI"pyrIHa. OcHoBaHUsA
pacTBOPHUMEIC (H_IéJ'IOLII/I) U HCPACTBOPUMBIC. HN3menenue OKpaCKu HHAHUKATOPOB B IIET0YHOU

cpeace. FI/II[pOKCI/II[BI HaTpusA, KaJlusd U KaJbLUA, UX CBOMCTBA U MMPHUMCHCHHUC.

Comnn. COJ'II/I, HUX COCTAaB U Ha3BaHU:. PaCTBOpI/IMOCTL CoJIell B BOJIE.

Xnopua HaTpusl U KapOOHAT KaJbIlHsl, UX CBOWCTBA U MPUMEHEHHE.

Kﬂaccn(bnxaum{ HCOPTaHUYCCKUX BCIICCTB. BCIJ_IGCTBa, ux KﬂaCCI/I(I)I/IKaL[I/IH u
MHOFOO6pa3I/Ie. HpOCTBIe BE€IICCTBA: METAJIJIbI U HEMCTAJIJIBI. CrnoxxHEIC BCIIECTBA: OKCHBI,

OCHOBAaHUs, KUCJIOTHI, COJIH.

Hemonctpauun. Kosuekunss okcujos. [amenue wu3Bectu. BosroHka. «cyxoro mbnaay.
Komnexkuust ocHoBanuii. Komnekuus kuciaor. MI3MeHeHne OKpacku MHAMKATOPOB B IEJIOYHOW U
KUCIOTHON  cpenax. [IpaBuiio pasbaBieHus cepHOi KuCIOTHL. OOYyriMBaHHE OPraHUYECKUX
BEIIECTB U MaTepUajoB CepHOI kuciaoToil. Tabnauma pacTBOPUMOCTH OCHOBAaHUM, KUCIOT U COJeH

B Bojne. Komieknus coseit



JlaGopatopHbie onbIThl. [IpomyckaHue BBIIBIXaEMOTO BO3AyXa 4Yepe3 HM3BECTKOBYIO BO.Y.
HccenenoBanue pacTBOPOB  KUCIOT UHAMKaropamu. MceciaepoBaHue pacTBOPOB — IEnOYe

HHAWKAaTOpaMU.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE 7 KIIACCA

JIMYHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE pE3yJIbTAaThl OCBOGHUS Kypca 7 Kiacca- B Xone OOydeHHs B E€AMHCTBE
0o0pa3oBaTeNbHOM M TMENaroru4eckoi  JEesTEIbHOCTM B  COOTBETCTBUM C  BKIIIOYEHHEM
COLMOKYJIBTYPHBIX M JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, IPOBOJUMBIX B 00LIECTBE COOIIOICHUS
U HOpMaMHM TOBEJCHUS U COOJIIOCHHUS MPOLIECCa CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALIH

o0yyJarouuxcs.

JInyHOCTHBIC PE3YyJIbTAThl OTPAKCHUSA CII0OCOOHOCTHU 06y11a101111/1xc;1 PYKOBOJUTH CHCTEMOH
INO3UTHUBHBIX IICHHOCTHBLIX OpI/IeHTaHI/Iﬁ H paCHIUPCHUA OIIbITa JACATCIBHOCTH Ha €€ OCHOBC, B TOM

YHUCJIC B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSL:

LIEHHOCTHbIE OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HacJIe[INI0, IOHMMAaHWE 3HAYeHUs XMMUYECKOH HayKd B COBPEMEHHOW >KU3HU OOIIecTBa,
CHOCOOHOCTH BJa/leTh JOCTOBEPHON HH(poOpManuel o MepeoBbIX JOCTHKEHUSAX U OTKPBITUAX
MHUPOBOM M OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUSIX 00 YCTpOMHCTBE

Mupa 1 oOlIeCTBa;

2) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA .

MNpEACTAaBJICHUE O COOUWAJBHBIX HOpMax HW IMpaBHUJIaX MCEKIUNYHOCTHBIX OTHOIIICHUU B
KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H_ICCTBCHHO HOHC3HOﬁ, y‘ICGHO'
HCCHCHOB&TCHBCKOﬁ, TBOp‘-ICCKOﬁ U ApYyrux BUAax ACATCIIBHOCTHU, IMMOATOTOBKC K pa3H006pa3H0ﬁ
COBMECTHOM JACATCIBHOCTH IIPU BBINTOJIHCHUHN y‘Ie6HI)IX, IIO3HABATCJIbHBIX 3a/Jia4, BBIIIOJHCHUU
XUMHUYCCKUX OKCIICPUMCHTOB, COCTaBJICHUHN yqe6HBIX IMPOCKTOB, CTPEMIICHHUAX K
B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIHN B IIPOLCCCC 3TOM y‘-ICGHOfI ACATCIIbHOCTH, aHaJ'IH3prﬁTe
CBOC NOBCACHHUC U IIOCTYIIKU CBOHUX TOBapI/IH_Ieﬁ C MO3WIHUU MOPAJIBHBIX W IPAaBOBLBIX HOPM C

Y4ETOM OCO3HAHMS MTOCIEACTBUM MOCIEAYIOMMX ICUCTBUI;



3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKNE HAayuyHbIEC NPEACTaBICHUS O (PU3MUECKUX CBOWCTBAX M COCTOSIHUHU,
COOTBETCTBYIOLIME COBPEMEHHOMY IOJXOAY Pa3BUTHS HAyKHM U (YHIAMEHTAIbHBIX HPUHIUIIOB
JUIsl TIOHUMAaHUSI CYLIHOCTU KapTUH MHUpA, MPEACTaBICHHUS] 00 OCHOBHBIX IPUHLMIIAX PA3BUTHS
IIPUPOJBI, B3aMMOCBSA3SIX YEIOBEKA C IIPUPOJHOM CPENOM, O POJIM XMUMHM B IO3HAHUU OTUX

3aKOHOMEPHOCTE;

MO03HABATEIILHBIC MOTHBBI, HAMPABJICHHBIC HA TIOJyYE€HUE HOBBIX 3HAHUI B 00JIACTH XUMUH,
HEOOXOMUMBIX JUIsi HAOMIOJEHWS 3a TpOIecCaMH W HAMpaBJICHUSMHU, IT03HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEeNbCKOM KYJIbTYpbl, B TOM 4YHUCJI€ HABBIKU pPabOThl C y4eOHBIMU
TEKCTaMHd  CaMOCTOSITEIbHO,  CIPABOYHOM  JIUTEPATypOil,  JOCTYIMHBIMH  TEXHUYECKUMU

I/IH(l)OpMaLII/IOHHI)IMI/I TEXHOJIOIUAMU,;

HHTCPECC K O6y‘I€HI/IIO Hn IIO3HAHUIO, J'IIO603HaTeJ'IBHOCTB, FOTOBHOCTbL M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOCKTHOfI u HCCHeﬂOBaTGHbCKOﬁ ACATCIIbHOCTU, K OCO3HAHHOMY BbI60py

HAIPaBJICHHOCTH M YPOBHsI OOyUEHUS B IIEPCIICKTUBE;

4) ¢popMupoBaHHEe KYJIbTYPbI 3/10POBbSI:

OCO3HAHWE [IEHHOCTEH KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 3/J0pOBBII 00pa3 >KU3HH, OCO3HAHWE TOCIEACTBUN U HEMPUATHBIX BPEIHBIX MPUBBIUEK
(ynotpebneHue aikoroisi, HApPKOTHUKOB, KYpPEHHs), HEOOXOTUMOCTh COONIOJACHUS MPaBHI

0e301acHOCTH IIpu ABUKCHUU C XUMHUYCCKUMU BCUICCTBAMU B 6BITy 1 000CHOBaHUE KHU3HU,

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY H3yUeHHUI0 npodeccuil U TpyAa, OTHOIIEHHWE K TPyay U
pe3yabpTaTaM TPyIOBOM NEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUN
[0 XMMHUH, OCO3HAHHBIA BBIOOP MHAMBHyalbHOH TpPaeKTOPHUHU, MPOJODKEHHE 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTEH K XMMHUH, CBSA3SIM M yCII€XaM, YCIEUIHOCTb
npodeccuoHanpHasi  JIEATENbHOCTh W pa3BUTHE  HEOOXOAMMBIX  YMEHUH, TOTOBHOCTb

alalITUPOBATHCS B MPOPECCHOHATIBHOI CpejIe;

6) 3K0JI0rHYecKoe BOCIIUTAHUE:

DKOJIOTHYECKOE OTHOIICHHE K npupoac Kak MCTOYHUKY KHU3HU Ha 3CMJI€, Ha OCHOBEC €€
CyHICCTBOBaHHA, IMOHUMAHUC LICHHOCTEH 3A0pOBOI0 U 0e30I1acHOro 06pa3a JKH3HHU,

OTBETCTBEHHOC OTHOIICHUEC K CO6CTB€HHOMy MNPUHOMUITY U IMICUXUYCCKOMY 3I0POBBIO, OCO3HAHUEC



NPUHIUIIOB COOJIOACHUS MPaBHJ 0€30MacHOTO TMOBEICHUS MPH padOTe ¢ BEIECTBAMH, a TAKXKE B

YCTaHOBJIEHHOM IOPSIJKE, YIPOXKAIOIIEM 3/I0POBBIO U XKU3Hb JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJIyYeHHbIC IPU U3YUYEHUU XUMUM, JJIs pElICHUs 3ajad,
OKpYXKArOIIeW TPHUPOJHON Cpeapl, JUIsl TOBBIMICHUS YPOBHS OCOOOW KYJIBTYpPBI, OCO3HAHWHS
r7100aTbHOTO XapaKkTepa IKOJOTHUECKUX MPOOJIEM U CIIOCOOOB UX PELICHHUS C MOMOIIBIO METOI0B
XUMHUH, 5SKOJIOTMYECKOTrO MBIIUICHHS, HAaBBIKOB pPYKOBOJACTBA HMH B I103HABATEIIbHOU,

KOMMYHHUKATHUBHOM U COLIUATIBLHOU cdepe.

METANPEIMETPHBIE PE3YJIbTATbBI

B cocraBe MeranmpeaMETHBIX pe3yJdbTaTOB HWMEIOTCS 3HAYMMbIE i1 (OpMUpOBAHUS
MHUPOBO33PEHHUST OOIICHAYYHbIC MOHSTHS (3aKOH, TEOpHWs, MPUHIUI, THIOTEe3a, (PaKT, CUCTEMAa,
MIPOILIECC, SKCIIEPUMEHT U IPYTHUE), KOTOPHIE UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX XUMUYECKUX
MpeAMETax M MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ITHX IPEAMETOB (POPMHUPOBATH MPEICTABICHHUS.O
[EJIOCTHOCTH HAYyYHOW KapTUHBI MHUpA, U YHUBEPCAIbHbIE Hay4HbIC NEeUCTBUA (ITO3HABATEIbHEIC,
KOMMYHUKATHUBHBIE,  PETYISTUBHBIE), KOTOPbIE TMO3BOJSIIOT  OOECHEYUTh  MOMOIIh K

CaMOCTOATCIIBHOMY IINIAHUPOBAHUIO U SIBHO y‘IG6HOﬁ JCATCIIBHOCTH.

Ilo3HaBaTeabHbIE YHUBEPCAJTBHBIC TEXHOJOTHYIECKHUE JelcTBUA

Bba3oBble Jornyeckue geiicTBUA:

METO/IbI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS IIPU OCBOCHHUH 3HAHMI: PACKPBITh
CMBICT TOHATUN (BBIACIUTHh UX XapaKTEpHbIE MPHU3HAKH, COXPAHUTh B3aUMOCBS3b C JPYTHMMHU
MOHATUSMM), UCIOJIb30BaTh KOHIENUMHU il OOBSICHEHUs OTIENbHBIX (DAaKTOB M HampaBiIeHUH,
BBIOOPKY OCHOBAHUS M KpUTEPUs JUIsl KiIacCU(PUKALIMU XUMUYECKUX BELIECTB U 3aKOHOMEPHOCTEH,
COXpaHEHHE NMPUUYUHHO-TIOCIEAYIOLIUE CBSI3U MEX]y OOBEKTaMU H3YYEHHUS, CTPOSIT JIOTUYECKHUE

PaACCyKICHUA (I/IHJIYKTI/IBHI)IC, JACAYKTUBHBIC, I10 aHaJ'IOFI/ISIM), JACJIa0T BBIBOJABI 1 BBIBObI,;

YMCThL INPUMCHATH B MPOLECCEC MO3HAHUMA MMOHSATUMN (Hpe,[[MCTHBIC u MeTaHpe,Z[MCTHHC),
CHMBOJIMYECKUEC (3HaKOBBIe) MOACIH, UCIIOJIb30BaThb B XHMUH, Hp606paSOBBIBaTI) IIUPOKO
MNPUMCHACMBIC B XHMHHU MOJCJIBHBIC IMPEACTABICHUA — XUMHYCCKHI 3HaK (CI/IMBOJ’H/I‘IGCKI/IG
BHCMCHTBI), XUMHUYCCKYHO (bOpMy.TIy U YpaBHCHHC, MCIII/II_II/IHCKI/Iﬁ PCKUM — MpPU BBIIIOJIHCHUU
y‘-Ie6HO-H03HaBaTCJ'ILHBIX 3aaa4, C YUYCTOM OTHUX MOIACIBbHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ BBIAABIIATE U
XapaKTEpHU30BaTb OTACJIBHBIC IIPHU3HAKKW HN3YYaCMBbIX 00BEKTOB — OJICMCHTAPHBIX BEIICCTB U
q)HSI/IIIeCKI/IX IIpUYUH, BBIABJIATH 06HIHe 3aKOHOMECPHOCTH, NPUYUHHO-CICACTBECHHBIC CBA3U U

MMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareJLCKue AeiCTBHSA.



YMETb UCIOJIb30BaTh IIOCTABIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, A TAK¥Ke
B KayecTBE OCHOB /Ui (OPMHUPOBaHMS THIIOTE€3 [0 HAMpPABICHUIO K IPAaBHIBLHOCTH

BBICKA3bIBACMBIX CY)I(,I[CHPlﬁ;

IPUOOpPETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHU3allUd M MPOBEACHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOA0M MPOLECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (opMyIupoBaTh 0000IIEHUS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,

Hcciaea0BaHus, COCTaBJIsACT OTYET O nponenaHHoﬁ pa60Te.

Pabora ¢ unopmanmeii:

YMEHHE BBIOMpPATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TIUNYHBIX BUIOB U
(dopM IpesicTaBICHUS], TOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-IIOMYJIsIpHAs JUTEpaTypa 1o
XUMHYECKOMY  COJIEp)KaHHMIO, CIPaBOYHBIE IOCOOMs, pecypchl MHTepHeTa), OICHHBATh

MMPOTUBOPCUUBYIO U HEAOCTOBCPHYIO HH(bOpMaHHIO;

yYMEHHUE TPUMEHSTh Pa3InYHbIE METOJbI U 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOLMX JAaHHBIX, HEOOXOUMBIX Ul BBIIIOJHEHHs y4eOHBIX U MO3HABATENIbHBIX 3a]a4
OIpPENIeJIEHHOr0 THUIa, MPUOOpPETeHHE OIblTa B OOJIACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTMH, BIAJCHUE KYJIbTYypOH, aKTHMBHOE MCIIOJb30BaHUE DPa3IUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTaBICHUS
UHGOpPMALlMM M WUIIOCTPUPOBATH pEIIaeMble 3a/aud IMEePEHOCHBIMHU CXEMaMH, JuarpaMMami,

apyrumu popmamu rpaduKoB U UX KOMOUMHALIUSAMU;

YMEThb HCIOJNb30BAaTh U AaHAIM3UPOBATh B IIpolLecce Y4YEOHOHM M HCCIEI0BATENbCKON
JEeSATeIbHOCTH MH(POPMALUIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA, CENBCKOTO

XO03sHCTBa U TPAHCIIOPpTA Ha COCTOSAHHNC Oprxcanmeﬁ HpHpOI[HOfI Cpcabl.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIBbHBIC TEXHOJOTUYECCKUE JecTBUA:

HABBIKK 33/1aBaTh BOMPOCHI (B XOJe nuanora u (Wiau) oOCYKICHHs) MO CYIIECTBYIOIIEH
obcyxmaemoir Teme, (OPMYIUPOBATH CBOW TPEAJIOKEHHS OTHOCHTEIBHO  BBITTOJTHEHUS

MPEI0KEHHOM 3a/1a4u;

JOCTMIKCHUA PE3YJIbTATOB, IIOJYUCHHBIX B IM03HABaTEIILHOM ACATCIIBHOCTU B YCTHBIX H
MMM CBbMCHHBIX TCKCTax, A€J1aTh MMPE3CHTAI IO PE3YIbTATOB BBITTOJTHEHU A XHUMHUYECKOI'o
SKCIICPUMCHTA (J1a60paTopHor0 OIIbITA, na6opaTopH0171 pa6OTLI IO HCCICOAOBAHUTIO CBOICTB

BEIIIECTB, yUeOHOTO MPOEKTA);



METOABl COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM II03HABATCIIBHOW U
UCCIIEIOBATEIbCKON JICSITEIbHOCTH IPH BO3HMKHOBEHMH NpOOJIeM Ha OCHOBe yuéra oO0IuX
MHTEPECOB U COIVIACOBAHUSA MO3ULMH (00CYXk/1eHUs, OOMEH MHEHUSIMH, «MO3TOBbBIE ILTYPMBI»,
KOOpAMHALMs JEHUCTBUM YYACTHHUKOB, OINPEICIICHUE OIPEACICHHBIX II0 KPUTEPUSAM KadecTBa

BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PerJIﬂTI/IBHbIe YHUBEPCAJIbHbIC TEXHOJOTUYIECCKHUE HeﬁCTBHﬂ!

YMEHUE CAaMOCTOSTEIbHO OIPENEHATh LEIM JACSATCIBHOCTH, IUIAHUPOBATh, W3y4arh,
KOHTPOJIMPOBAaTh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BBIOMPATH
HanOosee 3((HeKTUBHBIC METO/Ibl PEILICHUs] HAYYHBIX M IO3HABATEJIBHBIX 3a/1a4, CAMOCTOSTEIbHO
COCTaBJIIATh WIM KOPPEKTUPOBATH IIPEIIOKEHHBIN aITOPUTM JEHCTBUI IIPU BBIIIOJHEHUH 3aJaHUN
¢ y4€TOM IOJIy4E€HHsI HOBBIX 3HAHMN M3y4aeMbIX OOBEKTOB — BEILIECTB U PEAKIMM , OLCHUBAThH
COOTBETCTBUE NOJYYEHHOTI'O pe3yJIbTaTa 3asiBJICHHOU LI€JIM, YMETh MCIO0Jb30BaTh U aHAJIM3UPOBATh

KOHTCKCTLI, IIPCAJIaracMbIC B Q)YHHaMCHTaJIBHBIX 3aJaydax.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHHIO COJEPKaHUsl, YCTAHOBIEHHOTO JTaHHOM
denepanpHOl pabodeil MpOrpaMMoM, MOJIYYEHBI: MOJy4dEHHBIC OOYyYaronuecss UMEIOT HaydHBIC
3HAHUS, HABBIKM W JCHUCTBUS, XapakTEpHbIC JUIsI TPEIMETHOM 00JacTu «XHUMHS», BHJIbI
JESTENIbHOCTH TO TIOJIYUY€HUIO0 HOBBIX 3HAHUMN, UX SKBUBAJICHT, MpeoOpa3oBaHue U MPUMEHEHUE B

Pa3JINYHbIX BapUaHTax.

K koHiy oOyueHus B 7/ KJjiacce IIpeIMETHbIE pe3yslbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

PACKPBITH CMBICII OCHOBHBIX HOHSTHH: aToOM, MOJICKYJIa, XUMHAYECKUN OJICMCHT, MHPOCTOC
BEIIECTBO, CJI0KHOE BELIECTBO, CMECh, BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJIsIpHas
Macca, MaccoBasi J0Js XMMHUUYECKOrO 3JIEMEHTAa B COEAMHEHUSIX, OKCHJ, KHCIIOTa, OCHOBAaHUE,
Collb, KIacCUpUKAUA XHUMHUYECKUX BEIIECTB, MaccoBas [OJs BeliecTBa (MPOIEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE;

HIUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX OCHOBHBIX HOHATUH U IMPUMCHATH 3THU HOHATUA IIPU
ONMCAHUU BELIECTB U UX MPOSIBIICHUI;

UCIIONIb30BaTh XMMHUYECKYI0 CHUMBOIMKY JJIsi COCTaBIeHUS (OPMYN BEHIECTB M (PUIUUYECKUX
BEIIECTB;

OMpeACIICHUEC BAJCHTHOCTH A4TOMOB OJ3JICMCHTOB B 6HHapHI)IX COCIMHCHUAX, MPHUHAIJIC)KHOCTHU
BEIIECTB K ONPEICICHHOMY KIJIACCy COEAMHEHMH 1Mo (opMmylaM, BHJA XHUMHUYECKHUX CBS3EH

(xoBajieHTHasl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;



cTpyKTypa nepuoandeckoricucreMsl 1. 1. Menneneena,

KIIACCU(PUITUPOBATH XUMUIECKUE STIEMEHTHI, HEOPTaHUYECKHUE BEIECTRA,

COIMOCTaBUTh OTHOCUTEJbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacCy BEIIeCTB, MAacCOBYIO JOJIIO
XUMHYECKOT0 3JIeMeHTa 10 (hopMylie COeIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MPUMEHSTh OCHOBHBIC OTEPAIMHA MBICITHTEIBLHOU JIEATEeIbHOCTH — aHaJIN3 U CHHTE3, CpaBHEHUE,
00001IeHne, cucTeMaTH3amus, Kiaccu(uKamms, BbISIBICHUE MPUYMHHO-CICICTBEHHBIX CBS3CH —
JUTSE U3YYCHUsS CBOWCTB BEIIECTB M €CTECTBEHHO-HAYYHBIX METOJIOB MO3HAHUS — HAOIIOJCHHE,
U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PeasibHbIN U MBICTUTENIBHBIH) ;

coOiroaaTh MpaBUiia TEXHUYECKOT0 00ecredeHus Mocy10i U 1abopaTopHbIM 00OpyIOBaHUEM, a
TakKe MpaBuia oOpallleHus C BEHIECTBAMH B COOTBETCTBUU C 3(PPEKTUBHBIMH IO 3aBEPIICHHUIO
71ab0paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJTYYCHHUIO B COOPY ra3000pa3HbIX BemlecTB (BOJOpOaA
U rasa), NPUTOTOBICHUIO PACTBOPOB C OMPEICIIEHHON Maccoil J0jeil pacTBOpEeHHs BEUIeCTBa,
IUTAHUPOBATh M TIPOBOJAUTH XUMUYECKHE KCIIEPUMEHTBI. 110 PACTIO3HABAHUIO PACTBOPOB MIEIOUEH

Y KHCJIOT C IIOMOIIBI0 HHANKATOPOB ((peHONPTAICHH, TAKMYC, , MCTHIIOPAHXK U IPYTHE).

TEMATHYECKOE IIVIAHUPOBAHUE

7 KJIACC
Ne HasBanwue pa3nenoB u rem KonnuecTBo yacos DEeKTPOHHBIE
1/ MIPOTPaMMBI Bce | Koutpons | IlpakTuue (tmdpoBEIe)
1! TO HBIC CKue o0Opa3oBaTenbHbIC
paboThI paboThI pecypchl
[Tpenmerxumuuumeroapieénsyue | 4 1 bubnnoreka [JOK
HUS https://m.edsoo.ru/7
f41837c
CTpoeHueBeniecTBUNXarperaTHeie | 2 bubnnoreka [JOK
COCTOSIHUSI https://m.edsoo.ru/7
f41837c
CMeCHUBEIIECTB,UXCOCTAaB 5 1 bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c
Du3nUEeCKUESIBIICHUSIBXUMUU 3 2 bubnnoreka [JOK
https://m.edsoo.ru/7
f41837c
CocraBBeniecTB. XMMHUYECKHE3HAaK | 5 1 bubmuorexa [JOK
UuGopMyJIb https://m.edsoo.ru/7
f41837c
IIpocTrieBeiecTBa 4 bubnmoreka [JOK
https://m.edsoo.ru/7
f41837c
Crno>xHbIeBELIECTBA 11 1 bubnmoreka [JOK
https://m.edsoo.ru/7
f41837c
Hroro 34 +1 yac (pe3epB)
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IHOYPOYHOE IINIAHUPOBAHUE

7 KJIACC
Ne /i HaszBanue paznenoB u Tem KommaecTBo 4acoB Hara DIIeKTPOHHBIC
MPOTpamMMbI Bcero|Kontpons|[Ipaktude (III/I(I)pOBI)IC)
HBIC CKHC 6
pabotst | paGoTer 00pa3oBaTeybHbIE
pecypebl
IIpenmerxumunumeroapieénsydeHus (41)
1. | IIpeamer xumuu 1 bubnmnoreka HOK

https://m.edsoo.ru/f
f0d210c

2. | SIBmenus;, npoucxomsmme | 1
C BEIIECTBAMM

3. | HaGmronenue ul|l bubmuorexa [IOK
OKCIIEPUMEHT B XMMHUH https://m.edsoo.ru/f
f0d227e
4. | IlpakTuueckast paodora | 1 1
Nel. «3HaKOMCTBO ¢
adopaTOpPHBIM
obopynoBanuem. IlpaBuna
TEeXHHUKHU Oe30omacHOCTH
npu padore B KaOWHeTe
XUMHUN)
CTpoeHune BelIeCcTB U UX arperaTHble cOCTOsIHUA (2 1)
5. CTpoeHue BEIIECTB 1
6. 1

ArperaTHbie
COCTOSIHUSI BEIIIECTB

CMecH BelIecTB, UX cocTas (5

9)

7. | UucTele BellecTBa U CMECHU 1

8. | 'azoBbIE cMecu 1
9. | MaccoBas gos 1
pPacTBOPEHHOIO BEIIECTBA
10.| IIpakTuueckast padora Ne 2 | 1 1
«lIpuroroBieHnue pacTBopa
C onpeneaEéHHOU MaccoBOM
J0JIEN paCTBOPEHHOTO
BEIIESCTBa»
11.| MaccoBas noist npumMeceit 1
dusnueckue siBJICHUS B XUMUH (3 4)
12.| HekoropsiecriocoObipasaen | 1
EHUsICMEceU
13. JAUCTHILTSIIUST UITH 1
eperoHka
- | IlpakTnueckas pabora Ne3 | 1 1
«BpIpaniuBanue
KPUCTAJJIOB COJIH
(momaniHui YKCOEPUMEHT)
14.| ITpakTuueckast padora Ned | 1 1

«OyuncTka IMoBapeHHOU
COJIM»

CocraB BeniecTB. XUMHYECCKHAE 3HAKU U (hOpMyIbI (5 1)
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15.] Xummueckue >memenTHI 1

16. XUMHYECKHE 3HAKH. 1
Tabnuiia XUuMHYSCKUX
anemeHTOB JI. M.
MewnjeneeBa

17.| Xumnueckue GoOpmMyIIbl. 1
OTHOCUTEIIbHBIC aTOMHAsT U
MOJICKYJISIpHasT MacChI

18.| IToBTOpenue u 0600mIcHUEe | 1
Tembl. [ToaroroBka k
KOHTPOJILHON paboTe

19.| KonTponbHast padoTa 1 1
Nel«HwucThIe BeniecTBa U
cMecu. XuMHuiecKkas
CHMBOJITKA»

IIpocteieBeniecta(44)

20.| Merasisl 1

21.| IIpencraButenu metayuioB | 1

22.| Hemerasuibl 1

23.| IIpeacraBuTeIn 1
HEMETaJIOB

CroxxanieBeniectBa(l1 )

24.| BajneHTHOCTh 1

25.| Oxcuanl 1

26.| IlpeacrtaBuTe I OKCUIOB 1

27.| Kucnorsl 1

28.| IlpeacTaBuTe I KUCIOT 1

29.| OcHoBaHwusI. 1
IIpeacraBurenu
OCHOBaHUM

30.| Conu 1

31.| IlpencraBurenu cojeit 1

32.| Knaccudukanus 1
HEOpPraHMYeCKUX BEIISCTB

33. KonTtponbHas padora Ne 2 1 1
«OCHOBHBIE KJIACCHI
HEOPraHUu4YeCKUX
COCJIMHEHUI

34.| Amanus KOHTPOJIbHOU 1
paodoTtsl. [lonBenenue
UTOTOB y4eOHOro roaa
Htoro 34 +1 yac (pe3epB)




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Y4eOHuk «Xumus T» O.C.I'abpuensH, N.I".OctpoymoB,C.A.Cnaakos, Mockaa,
«IIpocsemenne»2023

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metonndeckoenocobue kydeOnuky « Xumus 7»O.C.I'abpuensna,
N.I".Octpoymosa,C.A.CnankoBa, Mocksa, «IIpocsemenne»,2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



