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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 31eKTUBHOTO Kypca « MuUp XUMHM» COCTaBJEHA Ha OCHOBE TPeOOBaHMI
K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, mnpeacraBieHHbIx B GI'OC OOO, a Takke Ha OCHOBE
denepanpHOl paboueil MpPOrpaMMbl BOCHHUTAHUA U € YYETOM  KOHIIEIIIUH
MpernoiaBanusi y4eOHOTO TpeaMeTa « XHMHs» B 00pa30BaTEIbHBIX OpPTaHU3AIUIX
Poccuiickon @enepanum.

[Iporpamma kypca nmaér mpeacTaBieHHE O IEJsIX, OOINeH cTpaTerud OO0ydeHWS,
BOCIIUTAaHUS U Pa3BUTHS OOYyYaIOIIMXCS CpEeACTBaMH y4eOHOro TMIpeaMeTa,
yCTaHaBIMBAeT 00s3aTeIbHOE TPEIMETHOE COIepKaHHe, MpPeaycMaTPpUBACT
pacnpeaeeHrue ero U CTPyKTYpUpPOBaHUE 110 pa3jiesiaM U TeMaM nporpaMmmbl «Mup
XUMHUU», ONpPEAEsieT KOJIMYECTBEHHbIE U KAYE€CTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHMS, PEKOMEHYEMYIO MOCJEI0BATEIbHOCTh M3YyUYEHUS Kypca C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM YydeOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaroONIuXCsi, OMPEAeNieT BO3MOXKHOCTH IIPEIMETa
JUTSL peanm3aiuu TpeOOBaHHW K pe3ysbTaTaM OCBOCHHS IMPOTPaMMBI , a TaKXKe
TpeOoBaHMI K pe3ysbTaTaM 00y4YeHHMs Kypca Ha YPOBHE 1ieliel U3ydeHus mpeamera
U OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOWU EATETLHOCTH OOYydYaromerocs Io
OCBOCHHIO yU4€OHOTO COICP KaHMUS.

3HaHWE XWMHUH CIYXUT OCHOBOM Juisi  (OPMHPOBAHUS  MHPOBO33PECHHUS
0o0yyJaroIerocs, ero MpeacTaBiICHUA O MaTepUaJIbHOM EIWHCTBE MHpPA, BaKHYIO
poJib wWrpaioT (GopMupyemple XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUM U 00 HBOJIIOIHH BEMIECTB B MPHUPOJIC, O MYTAX PEIICHHS TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTHUYECKOMH,
MUIIEBOM M KOJIOTHUECKOM 0€30MaCHOCTH, MPOOJIeM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTUS |
dhopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Ie U (PYHKIIMOHATLHON TPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAaMOCTOSATEIBHOM  y4eOHOW  JesATeIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIENIOBATEIbCKMX yMEHUM, HEOOXOIUMBIX KaKk B
MMOBCETHEBHON JKM3HH, TaK M B MPO(ECCHOHATHHON AEATEIHHOCTH; 3HAKOMHUT CO
cnenuUKO HAyYHOTO MBITTUICHHS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO MPUPOABI W UEJIOBEKa, ABJISETCS OTBETCTBCHHBIM 3TalloM B
(hOpMHUPOBAHNH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YUaIOMIUXCS; CIIOCOOCTBYET
(hOpPMHUPOBAHUIO TIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K



OpupoAe, K YeJIOBEKY, BHOCUT CBOM BKJAJ B JKOJOTMYECKOE OOpa3oBaHUE
00 yJaroIIXCsl.

Kypc opuentHpoBaH Ha OCBOEHHE OOYYAIONIUMHUCA CHCTEMBI IEPBOHAYAIBHBIX
NOHATUNA XMMHH, OCHOB HEOPTraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi OporpaMmbl MO XHUMHUU CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0 TMojaxoJa K €€ H3yYeHHMIO. YYeOHBIM KypC COCTOMT M3 TpEX
B3aMMOCBSI3aHHBIX MOAYJIEN: «XWMUS B LIEHTPE €CTECTBO3HAHHS», «SIBlIeHU,
IPOUCXOJAIINE C BemecrBaMmu», «CocTaB BEHIECTB. XWMHUYECKHME 3HAKU W
dbopmynbry. TeopeTndeckrue 3HAHHS PACCMATPUBAIOTCS HA OCHOBE SMITUPUUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS IMOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K IPYroMY, BbINOJHAS (PYHKIUU OOBSICHEHUS U MIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSI U BO3MOYKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJIYYCHUS U3y4aeMbIX
BELIECTB.

OcBoeHune mporpaMmbl IO XUMUHU CIIOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O
XAMHUYECKOU COCTABJISAIOIICH HAYYHOM KApPTUHBI MHUPa B JIOTUKE €€ CUCTEMHOM
MPUPOABI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJIaM IMO3HAHUS B
Hayke. l3ydyeHue XuUMHM NOPOUCXOAUT C TMPHUBJICYCHHEM 3HAHWW W3 paHee
U3YYEHHBIX YUeOHBIX mpeaMeToB: «Okpykawomuii Mupy, «buonorus. 5—7 kimacce»
n «Pusmka. 7 Kimacey.

[IponeneBTHUECKUT KypC XUMHHU XOTh M HOCUT OOIIEKYJIbTYPHBIN XapaKTep
M HE CTaBUT 3aJady MNpOoPEeCCHOHANTBHONW TOJITOTOBKH OOYYarOIMXCs, HO
MO3BOJISIET UM ONpPEAEIUThCS C BbIOOpOM mpoduiiss o0yyeHus B crapiuen
LIKOJIE.

[IponeneBTryecKnii KypC XUMHM HOCUT PEKOMEHAATEIbHBIM XapakTep W
SBJISICTCSI ABTOHOMHBIM 110 OTHOIIEHUIO K O00s3aTEIBbHOMY KypCy OCHOBHOM
KOJbl. OCHOBHBIE

-MOATOTOBUThH YYaIIMXCs K M3YyYEHHUIO HOBOIO y4eOHOro mpeaMera
«XUMUAY;

-CO3/IaTh TIO3HABATEIHHYI0 MOTHBAIMIO K HM3YYCHHUIO YYEOHOTO TpemMera
«XUMU»;

-copmupoBaTh y  IIKOJIBHUKOB  Ha  MPOMENEBTHYECKOM  ypOBHE
JUYHOCTHBIE, METANpPEAMETHBIE M MPEIMETHBIE IUIAHUPYEMBIE pE3YJIbTAThI; -
Pa3BUTh PACUETHBIE M SKCIEPUMEHTAIbHBIC YMEHUS YYalllUXCS.

OO011ee Yuca0 4acoB, OTBEIEHHBIX U M3YYEHHUS NPONEIEeBTHUECKOTO Kypca
XUMHH Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBanus, cocrapisieT 17 yacoB (1 yac B
Heeno Broporo noyrogaus 2026-2027 yueGHOTOo Toa).



COJEPKXAHUE OBYYEHUA

Ilpeamer xumMMH. 3HAau€HHWE XHMHHM B JKMU3HH COBPEMEHHOIO YEJIOBEKA.
Tena m BemiectBa. CBolicTBa BemecTB. IIpumMeHeHue BeNIECTB HA OCHOBE MX
CBONCTB.

SBnenusi, mpoucxondmue Cc  BemectBamMu.  Du3nyeckue — SABICHUS U
XUMUYECKUE peakuuu. BemjecTBa, y4yacTBylOUM€ B pEaKIMH: HMCXOJHBIE
BEILIECTBA W MPOAYKThl peakuuu. [Ipu3HaKW XUMHUYECKMX PEaKUUi: HU3MEHCHHE
1IBETa, BBIMNAJICHUE WM PACTBOPEHHUE OCAJIKa, BBIJCICHUE Ta3a, BHIICICHUE WU
MOIJIOLIEHHUE TEIUIOThI M CBETA, MOSIBJICHUE 3amaxa.

HaGnrogenue w© dSKCepUMEHT B XUMHUH. VI3ydeHne T1IaMEHH CBEYH H
cnupToBKU. l'unore3a u BbIBOA. OdopmileHHe pe3ysibTaToB SKCIEPUMEHTA.
[Ipaktuueckass pabota. 3HAKOMCTBO ¢  Ja0OpaTOPHBIM  OOOpPYJAOBAHHEM.
[IpaBuna TexHWKKM Oe€30MacHOCTH TIpu paboTe B KaOuHeTe (J1abopaTtopum)
XUMUHU.

Crpoenue BemiectB. bpoyHoBckoe nBuwxkenue. Jduddysus. Atombl. Mosekybl.
ArperatHeie cocTtosiHMs  BeulecTB. l'aspl. JKuakoctu. TBEpapie BemiecTa.
B3aumHbie  mepexonbl  MEXAY ~— arperaTHbIMH  COCTOSHUSIMA  BEILECTBA:
BO3TOHKa (cyOnmuManmsi) ©  JecyOonuManwusi, KOHJACHCAHMS W  HUCHapeHwue,
KpUCTAJNIM3alsl U IUJIABJICHHUE.

Jemoncmpayuu. Buneopparmentsl u ciaiiipl «Eruner — poaumHa XUMHUN.
Komnexkuuss CTEeKISIHHOM XUMHYECKOM Tnocyabl. Koimekuuss w3genud  u3
aTlOMUHUSL U ero cmiaBoB. llomydeHue  yriekucioro rasa U €ro
B3aUMOJICMCTBME C HW3BECTKOBOM BOAOM. B3ammopencTtBue pacTtBopa IHIIEBOU
COApl C YKCYCHOM KHUCIIOTOM. B3ammonencTtBue pacTBOPOB MEIHOTO KyIopoca
M HamartelpHoro  cnupta. [lomkuranue  mepcrsaHod — HUTH.Juddysus
nepmaHranara kaiausa B Boje. CoOupanue nmpubOopa s TOJYyYEeHHs] Traza u
MpoOBEpKa €ro Ha TIEePMETHUYHOCTh. BO3roHka Cyxoro IJibja, HWOJa WU
HadTanuHa.

N3yyenue cTpoeHHs IUIaMEHM CBE€YM U chnupToBku. HaGmiogenue — 3a
OpOYHOBCKMM  JIBIDKCHHEM (JIBIDKEHHE dYacTHl] Tymud B Boze). Juddysus
KOMITOHEHTOB Je3070paHTa B Bosnyxe. [uddys3us caxapa B Bome. ArperaTHbie
COCTOSIHUSL BO/JIBI.

MartemaTH4ecKue aclieKThbl B XUMHU. SIBJIeHNs], MIPONCXOASAIINE € BelleCTBAMH
Yuctele BemectBa MW cMecu. YucCThle BelIECTBA M CMECH. ['OMOreHHbIE H
rereporeHHbie cMmecu. ['a3000pasHble, XKUAKUE W TBEPABIC CMECH.



l'azoBele cMmecu. Bo3gyx — mnpuponnas rasoBasg cMecb. (CocTaB BoO3ayXxa.
OO0béMHass 707 KOMIIOHEHTa Ta30BOM CMECH KakK OTHOLICHHE 00bEéMa JaHHOTO
raza K oOuemy o00béMy cmecu. Pacu€rel ¢ UMCHOJIb30BaHUEM MOHSITHS
«00BEMHAs 70 KOMIIOHEHTa CMECH).

MaccoBas gons  pacTBOpEHHOro  BemiecTBa. lloHATME O  KOHUEHTpAuu
pacTtBopa. MaccoBass 10ys1 PacTBOPEHHOTO BEIIECTBA KAaK OTHOLIEHHWE MAacChl
pPacTBOPEHHOIO BEHIECTBA K Macce pacTBopa. Pacyérel € HMCHOJIB30BAHHEM
IOHATHSL «MAaccoBas JOJIs1 PACTBOPEHHOIO BEILECTBAY.

Hekortopeie cmocoObl pasmeneHust cmeceil. Pa3nenenne cmeceli Ha OCHOBe
pa3nuuuii B (PU3MYECKUX CBOMCTBAX UX KOMIIOHEHTOB. OTcTamBaHue W
nexanrauus. LlenTpudyrupoBanue.

OuibTpoBaHKe B JlabopaTtopuu, B OBITY M Ha mpou3BojcTBe. UIbTpOBaHUE U
¢unbrpar. VYcrtaHoBka Uit (UIBTPOBAHUS U TpaBwia paboOTel € HEil.
beitoBbie  GuabTpel s BoABl. AmcopOmmsi. Y CTpOWCTBO MPOTHUBOTA3a.
Juctnnnsauns, WM INeperoHka. JluctwiummpoBaHHas BoJa M €€ IMOJIydYEHUE.
Ileperonka HedTu. HedrenpoayKTl.

llpakmuueckass  paboma.  IlpuroToBieHue  pacTBopa ¢  ONPEIEIEHHOU
MacCOBOM JI0JIed pacTBOPEHHOrO BewlecTBa. MaccoBas o npumecu. IlonsrTue
O TEXHHYECKOM oOpa3ie, 00 OCHOBHOM KOMIIOHEHTE W O mpumecH. MaccoBas
noynst  npumecd. Pacd€Tel ¢ MCNONB30BAaHUEM TNOHATUSA — «MaccoBas  JI0JS
MIPUMECH.

llpakmuuecxkass ~ paboma. BplpaniyBaHue  KpPUCTaUIOB  COJMM  (JOMAaIIHUN
AKCIEPUMEHT).

Ilpakmuueckass paboma. O4YUCTKAa TOBAPEHHOUW COJM.

Lemoncmpayuu. Pasznuunble oOpa3ubl Mpamopa. Kosuiekuuss MHHEpaIoB U
TOpHBIX MOpPoJ. BuaeopparMeHT mo oOHapyKeHHIO OOBEMHOM MOJIM KHUCIOPOJa
B Bo3ayxe. BuumeodparmeHThl M claiilbl  MpPaMOpPHBIX apTe(aKTOB.
Konnekuust  OBITOBBIX, KOHIUTEPCKHX M  METUIMHCKUX cMmeceil. OOpasipl
MEIMUUHCKUX W  [HIIEBBIX  pPACTBOPOB €  YKa3aHUEM MAacCCOBOW JIOJIH
KOMIIOHEeHTa. BungeodparMeHTsl W cladasl  M3AEIUMH U3 BEIHIECTB  0COO0OM
YUCTOTHI. Pa3neneHue cMmecH TNOpOIIKOB Xkene3a U cepbl. OTcTamBaHue H
NEKaHTallisg W3BECTKOBOI'O MOJIOKA, WJIM B3BeCH Mena B Boje. Pasnenenue
BOJHOM CMECH pACTUTENIBHOTO Macja C T[OMOIIBK JCIUTENbHOM BOPOHKH.
HentpudyrupoBanne (Ha wUeHTpUudyre wWid C TOMOIIBIO BUACO(pPArMeHTa).
Komnekuus cnailloB  OBITOBBIX M  IPOMBIIUICHHBIX MPUOOPOB, B KOTOPBIX
npUMeHseTcs  HeHTpuyrupoBaHue.  YCTaHOBKa Ui (uiubTpoBaHus U e
pabota. Komekuust ObITOBBIX (GUIBTPOB. AACOPOLMS KYKYpPY3HBIMU MaIOUKaMH
napoB Maxy4yux BemiecTB. KoJuleknus MOBSI30K M pECOUPATOPOB. Y CTAaHOBKA



JUIA TIEPEerOHKH JKHIKOCTEH M e€ pabora (MOJIydeHHE HUCTUILTUPOBAHHOM
BOJIbI). Buneodparment  «Pektuduxanuonnas KOJIOHHA
HedTenepepabaThIBAIONIETO 3aBO/Ia M CXeMa €€ YCTPOHCTBay.

Komnekmuss «Hedth 1 HeDTENIPOTYKTHI.

Jlabopamopuvie onvimel. OnoTanus cepbl M3 CMECH C PEYHBIM IECKOM.

CocraB BemecTB. XUMHU4YeCKHEe 3HAKU U (POpPMYJIbI
XUMUYECKHE DJJIEMEHTHI. BeliectBa MOJEKYJISIPHOTO H  HEMOJIEKYJSIPHOTO
CTPOECHUA. XMMHUYECKUM DJIEMEHT KAK ONPEACIEHHBIM BUJI aTOMOB. XMMUYECKHE
AJIEMEHTHl B  MpPUPOJAE. ODJIEMEHTHBIM COCTaB IUIAHETBl 3emMisl M e
reojlornyeckux o06osouek. IIpocTeie M CHOXKHBIE BELIECTBA. AJUIOTPONHS H
AJJIOTPOTIHBIE MOAU(PHUKALIUY.
XUMUYECKUE 3HAKU M XUMUYECKHue (Qopmyibl. XUMHUUYECKHE CHUMBOJBI, HX
MPOU3HOIIEHHE W Ha3BaHMUS. OTUMOJIOTMYECKAE  Hayaja  Ha3BaHUU
XUMHYECKUX AJIEMEHTOB. Tabnuua XUMHUYECKUX anementoB J[. .
MenneneeBa u e€ CTpykTypa: mnepuoasl (OonbIIMe W Majible) | TPYIIIBI
(rmaBHble W 1OOOYHBIE mOArpymmbl). OTaenbHBIE TPYNNbl XUMHUYECKHX
AJIEMEHTOB: IIEJOYHbIE METAJJIbl, TaJIOT€Hbl, OJAropoJiHbIE Ia3bl. XUMHUYECKHE
dbopmynel U dopmynbHble  enuHUIBL.  KoapduuumeHTsl U HWHIEKCHI.
Nudopmanusi, KOTOpyr0 HECYT XMMHUYECKHE CUMBOJBI M (POPMYIIBIL.
OTHOCUTENIbHBIE aTOMHAasi M MOJEKyJsipHas Maccbl. OTHOCUTENbHAs aTOMHAas
Macca KakK BEJIMYMHA, IOKa3bIBAaIOIas, BO CKOJBKO pa3 Macca aToMa JTaHHOTO
sneMeHTa Oousbllie Macchl aroma Boaopoja. OTHOcCUTENbHAs MOJIEKYJspHas
Macca U €€ HaxokaeHue. MaccoBasi JTOJIsl JIEMEHTA B CJIO0KHOM BELIECTBE.
Oxkcunpl. Okcuapl U croco0 o0pa3oBaHUs WX Ha3BaHUU.
[IpencraButenn okcuaoB. Boma, yraekucnwid ra3, okcun kpeMuus(IV), wux
CBOWCTBAa M MNPHUMEHECHHUE.
Kucnotel. Kucnotsl, ux coctaB u kinaccudukanusTabauna pacTBOPUMOCTH.
ConsiHast U cepHas KUCIOThI, UX CBOMCTBAa M INPUMEHEHUE.
OcHoBanusi. OcHOBaHMS, HMX COCTaB MW  Ha3BaHud. [ uwapokcorpyn-na.
OcHoBaHusi pacTBOpUMBIE (IIEI0YM) U HEPACTBOPUMBIE.
Conu. Conu, ux cocTtaB U Ha3BaHuWsl. PacTBOpUMOCTH cOjieil B BOJIE.
Xnopua HaTpus U KapOOHAT KajblMs, WX CBOMCTBA U NpPUMEHEHHE.
Jlemoncmpayuu. BuneopparMeHTsl M ClAlabl  «DJEMEHTHBIM  COCTaB
reoJIOTUUECKnX  00ojouek  3emum».  AJutoTporust — Kuciopoaa.  Mojenu
(mapoctepxkueBbie U Ctioapra—bpurieda) MoJieKylnl  pa3M4YHBIX HPOCTHIX
U CIOXHBIX BemecTB. Tabmmma xumudeckux osieMeHToB [[. M. MeHneneeBa
(kopoTKonepuoaHblii Bapuant). Iloptpersr M. . Bepuermyca u  J. M.



MenneneeBa. Tabauia pacTBOPUMOCTH OCHOBAHUM, KUCIOT M COJied B BOJE.
Komnekuus cone.

Jlabopamopnvie onvimovli. O3HAKOMJICHHE C KOJUICKIIMEH METAJIOB U CILIABOB.
O3HakoMJIEHHME C  KOJUIeKIMeW HeMetauioB. [IpomyckaHue  BbIIBIXa€MOTO
BO3JlyXa Yepe3 U3BECTKOBYKO  BoAy. MccinegoBaHue  pacTBOPOB — KHCIOT
MHIUKaTopamu. McecnenoBanne pacTBOPOB WIENOYEH WHIMKATOPAMM.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTAThl OCBOCHUS MPOIPAMMBI JIEKTUBHOTO KypCa JOCTUTAIOTCS
B X0Ji¢ 00y4YeHHUsI XUMUU B €MHCTBE Y4eOHON M BOCIUTATEIHHOU NEATEIBHOCTH B
COOTBETCTBUM C TPAJULUOHHBIMU POCCUHUCKMMM COLHUOKYJIBTYPHBIMU U AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIECTBE MpPaBHJIaMU U HOpPMaMH
NOBEJIEHUsI U CHOCOOCTBYIOT IIpOIleccaM CaMOIO3HAHHUSA, CaMOpPa3BUTUSA MU
COLIMAIN3aLMU 00yYarOLUXCA.

JIn4HOCTHBIE PE3yJIBTATHI OTpaXaroT TOTOBHOCTh oOyuaromuxcs
PYKOBOJCTBOBATbCA  CHCTEMOM  IO3UTHBHBIX ILIEHHOCTHBIX OpPHMEHTAlMKM U
pacIIMpeHne OIbITa ASSATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:
1)maTpHOTHYECKOr0 BOCHUTAHMA: LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY
KyJIbTYPHOMY, HMCTOPUYECKOMY W HAyYHOMY HACJIECIHIO, IOHUMAaHUs 3HAYCHUS
XUMHUYECKOM HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBAa, CHOCOOHOCTH BIIAJETh
JOCTOBEPHON MH(OpMAIHE 0 MepeaoBbIX JOCTHKEHUSIX U OTKPBITHIX MUPOBOH U
OTE€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOWCTBE
MHUpa U 00IIECTBA; 2)IPaxKIAAHCKOr0 BOCIUTAHUS: TIPECTABICHUS O COLUATBHBIX
HOpPMax W  IpaBUWjaX  MEXIWYHOCTHBIX  OTHOLIEHUH B KOJUICKTHUBE,
KOMMYHUKATHUBHOU KOMIIETEHTHOCTH B OOLIECTBEHHO I0JIE3HOM,
y4eOHOMCCIEIOBATEIbCKOM, TBOPUECKOM M  JAPYrUX BHAAX JIESITEIbHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOW JEATENbHOCTH IMPU BBIIOJHEHUU
yueOHBIX, I103HABATEJIbHBIX 3aJay, BBINOJIHEHUUM XHMHUYECKHUX OJKCIEPHUMEHTOB,
CO3/IaHUHU y4€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIIN
B IIpoLECcCe 3TON yueOHOH eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYIKM CBOMX TOBApUUIEH C IO3HLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHMS IMOCJHEACTBHI IMOCTYINKOB; 3)IEHHOCTH HAYYHOI'0 IO3HAHUA:
MHUPOBO33PEHYECKUE MPEICTABICHUS O BEUIECTBE M XUMHUYECKOM pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM W COCTaBIAIOLINE
OCHOBY JJIsi TIOHUMaHHs CYIIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHs NPUPOABI, B3aMMOCBA3AX 4YEJIOBEKA C
MPUPOJHOU CPEIOU, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;
ITI03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUM 110 XHUMUH,
HEOOXOAUMBbIE JUIsl  OOBSICHEHMsI HAaOMIOJaeMbIX IPOLECCOB U SIBJICHM,
MO3HABATENbHON, MHPOPMAIIMOHHON M YWUTATENbCKOW KYJIBTYPHL, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypO, JOCTYNHBIMM TEXHUYECKUMHU CpPEACTBAMH HMH(OPMALMOHHBIX
TEXHOJIOTHil; UHTepec K 00yYeHHIO U MO3HAHUIO, JTFI0003HATETbHOCTh, TOTOBHOCTD U
CHOCOOHOCTP K  €aMOOOpa30BaHWIO, MPOEKTHONM M HCCIEeI0BATEIbCKON
JESTEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTU U YPOBHS OOYy4YEHHs B
JlaabHEHIIeM;

4)popmMupoBaHusl  KYJbTYPbl 3I0POBbSl: OCO3HAHHWE LIEHHOCTU JKW3HH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO, YCTAHOBKM Ha 370POBBIA 00pa3
KU3HHU, OCO3HAHUE MOCJIEACTBUI U HENPUATUE BPEIHBIX MPUBBIYEK (YyIOTPEOICHUS
aJIKOTOJISl, HAPKOTHUKOB, KYpEHHs), HEOOXOAUMOCTH COOJIIOJICHUSI MpaBUII
0€30MacHOCTH NpU OOpalleHNH C XMMHYECKHMHU BEIECTBAMHU B OBITY M peabHOU
KU3HH;

S)TpyaoBOro BOCHHUTAHHUS: UHTEPEC K MPAKTUUYECKOMY HM3Y4EHMIO Ipodeccuil u
TPYyZAa pasiau4HOro poJa, yBaXEHUE K TPYLy U pe3ysibTaTaM

TPYAOBOU IEATENBHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS TPEAMETHBIX 3HAHUN
M0 XWMHH, OCO3HAHHBIA BBHIOOP HWHAMBUAYATbHOW TPACKTOPUHU MPOJOJIKCHHS
oOpa3oBaHMsl € Y4YETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEmHoW mpodecCuoHaIbHON
AESITeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHMI, TOTOBHOCTh aJalTUPOBATHCS B
npo¢ecCUOHaIbHON  cpene; 6)IKO0JOrnYecKoro BOCIHMTAHUSI: HSKOJIOIMYECKU
1e1ecoo0pa3Hoe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY >KM3HH Ha 3eMJjie, OCHOBE
e€ CyIIeCcTBOBAaHMS, IMOHUMAaHWE IIEHHOCTH 3J0pPOBOTO M 0Oe3omacHoro oOpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY W
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHE [IEHHOCTH COOIOACHHS MPaBMil 0€30MacHOTO
MOBEJAEHUSI MpU paboTe C BELIECTBAMH, a TAKXKE B CUTYALMIX, YIPOXKArOUIMX
3I0POBBI0 M KHU3HU JIHOZEH; CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMbIE IPU
V3YYECHHUU XMUMUH, U1 PELICHUs 3a/1a4, CBA3aHHBIX C

OKpYXaumel NPUPOAHOM CpEeNOW, AJsl TMOBBIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpbl, OCO3HAHMS INIOOAJIBHOTO XapaKTepa 3KOJOTMYECKUX MpodjeM U ImyTen
UX PELICHUs NOCPEICTBOM METOJOB XMMHH, SKOJOTHYECKOIO MBIIIJICHUS, YMEHUS
PYKOBOJCTBOBATbCSA MM B ITO3HABATEIBbHOM, KOMMYHHKAaTUBHOW W COLMAJIbHOMN
IIPAKTUKE.



METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX  PE3yNbTATOB  BBIACIAIOT  3HAYUMBIC IS
(opMHpPOBaHNS MUPOBO33PEHUS OOIIEHAYYHbIE OHATHS (3aKOH, TEOpUs, IPUHLIMII,
runoTtesa, (axkr, cucTemMa, MPOIECC, OIKCHEPUMEHT M JAPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IO3BOJSIOT Ha
OCHOBE 3HaHUM W3 3TUX IMPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
HAyYHOW KapTHHE MHUpA, U YHUBEpCAJIbHbIE yueOHbIC NEHCTBUS (ITO3HABATENbHBIE,
KOMMYHUKAaTHBHbBIE, PpErYJSTUBHBIE), KOTOpble obOecrneunBaoT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
nestenbHocTH. Ilo3HaBaTe/ibHbIE YHHBepcaibHbIe Y4eOHbIe aeiicTBust basoBbie
JIOTHYECKHUEe JAeHCTBUA: YMEHUS MCIOJIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIUICHHUS
[P OCBOCHUH 3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX

MOHATUHN (BBIIEIATh UX XapaKTEpHbIE MNPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMHU TIOHSATHUSIMH), UCTIONB30BATh MOHATHUS JJIsI OOBSICHEHHSI OTJEIBbHBIX (PaKTOB
U SIBJICHUW, BbIOMpATh OCHOBAHUS M KPUTEPHUM JUIs KiIacCU(PUKAIMM XUMHUYECKUX
BEILIECTB U XUMHUYECKUX PEAKLNN, YCTAHABIMBATH NIPUYNHHO-CIEACTBEHHBIE CBSA3U
MEXIy OOBEKTaMH HM3Y4YEHHS, CTPOUTH JOTHUECKHE PacCykAeHUs (MHIYKTUBHEIE,
J€IyKTUBHBIE, 10 aHAJIOTUH), 1€]1aTh BBIBOJbI U 3aKJIIOUEHUS; yMEHUE IPUMEHSTH B
IpoliecCce MO3HAHMS MOHATUSA (IMPEIMETHBIE U METalpPEAMETHBIE), CHMBOJINYECKHE
(3HAaKOBBIE) MOJIEIM, UCIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATh IIHPOKO
IPUMEHSAEMbIE B XMMHUM MOJIEJIbHBIE MIPEJICTABICHUS — XUMUYECKUNA 3HAK (CUMBOJI
AIIEMEHTa), XuMudeckas (opMyna M ypaBHEHHE XHMHYECKON peakiuu — IMpH
peuieHur  y4eOHO-NIO3HABATENbHBIX 3aJad, C Y4ETOM OTHUX MOJEIbHBIX
IPEACTABICHUNA BBIABIATE M XapakTEPU30BaTb CYLIECTBEHHBIC IPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XUMUUYECKUX PEaKUUi, BBISBISATDH
oOme 3aKOHOMEPHOCTH, MPUYMHHO-CJIECICTBEHHBIE CBSI3M W MPOTHUBOPEYHUS B
U3y4aceMbIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble ucciaenoBareJbCKHe AEHCTBHA: YMEHUE MCIOJIb30BATh ITOCTABICHHBIC
BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA ITO3HAHUS, & TAKXKE B KAYECTBE OCHOBBI LIS
(bopMHpOBaHUS TUTIOTE3BI [0 MPOBEPKE MPABHIBHOCTH BHICKA3bIBAEMBIX CY)KJICHUH;
npuoOOpeTeHue OmbiTa MO I[JIAHUPOBAHUIO, OpPraHU3allMd U  MPOBEIACHUIO
YYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHUE

HaOJI0JaTh 32 XOJOM MPOIIECCA, CAMOCTOSATENBHO IPOrHO3UPOBATh €r0 pe3yJsbTar,
dbopMynupoBaTh 0000IIEHHS W BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO OIbITA,
HCCIIETIOBaHMsI, COCTABJIATH OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undpopmanmeii:

yMEHHE BbIOUpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATh WH(POPMALIUIO PAITAYHBIX
BUJOB U (DOpPM MpeAcTaBlICHUs, MONIYYaeMYyI0 U3 Pa3HbIX HCTOYHHKOB (HAy4HO-



nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEp)KaHHs, CIpaBOYHbIE MOCOOUS,
pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTHUBOPEUYMBYIO U HEOCTOBEPHYIO
uH(OpPMAIINIO; YMEHHE MPUMEHATh Pa3IU4Hble METOJIbI M 3alpOChl MPHU MOUCKE U
orbope wuH(MOpMALMM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX  IJIs
BBITIOJIHCHHUSI YYEOHBIX M  TIO3HABATENBHBIX  3a7a4  ONpPENCNEHHOTO THIIA,
npuoOpeTeHre  ombiTa B 00JIaCTM  HUCIOJBb30BaHUA  MH(POPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHH, OBJIAJICHNE KYJbTYPOH aKTUBHOTO MCIIOJIH30BAHMUS
Pa3ITUYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIFHO BHIOMPATh ONTUMAIBHYIO (hopMy
npencTaBlieHds UHPOPMaALMK U WLTIOCTPUPOBATH pelllaeMble 3aja4l HECI0KHBIMU
CXeMaMH, JIuarpaMMaMi, IpyrumMu Qopmamu rpadukd U MX KOMOMHALUAMU;
YMEHHE  HCIONb30BaTh W  aHAJIM3UPOBATH B Mpolecce  y4eOHOH
UCCJIeI0BATENbCKON AeSTENBHOCTH UH(POPMALIUIO O

BJIMSIHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO034iCTBAa M TPAHCIOpPTAa HA COCTOSIHUE
OKPYKaroUer MPUPOTHON CPEIBL.

KoMmyHnkaTuBHBIE YHHBepcajbHble Y4deOHbIe AeMCTBHMSA: yMEHUS 3a]1aBaTh
BOIPOCHI (B X0/i€ Auanora u (Wih) IUCKYCCUHU) MO CYHIECTBY OOCYXAAaE€MON TEMBbI,
(bopMynIMpOBaTh CBOM MNPEJIOKEHUS OTHOCUTENILHO BBINOJHEHHUS MPEIOAKEHHOU
3aJaud; YMEHHUS TPEICTaBIATh [OJyYEeHHbIE pe3yJdbTaThl MO3HABATENILHOM
JESATEIbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAX; JIeJaTh MPE3ECHTALUIO PE3yIbTaTOB
BBITIOJTHEHHUSI XUMUYECKOTO 3KCIepUMEHTa (1a00paTOpHOTO OIBITA, J1a00paTOpHO
paboThI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA); yMEHUS y4eOHOTO
COTPYJHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOM TMO3HABaTEJbHOH U
UCCJIEIOBATENILCKOM JIESITEIbHOCTH TMPU PEHICHUH BO3HMUKAIOLIMX MpoOjeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COTrJACOBaHUS MO3ULUNA (0OCYyx)IeHusi, 0OMeH
MHEHUSIMH, «MO3TOBBIE IITypMbI», KOOPJIWHAIASA COBMECTHBIX JICUCTBH,
OnpeJeleHNe KPUTEPUEB MO OILIEHKE KadyecTBa BBIOJHEHHOW pabOTBhI U JPYTHeE).
PeryasiTuBHble YHUBepCAJbHbIEe Y4eOHbIe NAeHCTBHSA: YMEHUE CAMOCTOSTEIHHO
ONpeNeNsaTh LeIu AeSTEeIbHOCTH, MIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U
npy HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JESATEIBHOCTb, BBIOMpATh HamOojee
3 PeKTUBHBIE CIOCOOBI  pEIIeHUsT y4YeOHBIX M IIO3HABaTEJIbHBIX  3aj]ad,
CaMOCTOSITENIbHO COCTAaBJISITh WM KOPPEKTUPOBATH MPEJIOKEHHBIM aITrOPUTM
JNEWCTBUI TIPU BBIMOJHEHUM 3aJlaHUM ¢ y4ETOM TMOJYYEHHUS HOBBIX 3HAHHMU 00
U3y4aeMbIX OOBEKTaX — BEIIEeCTBAX W PEAKIMsIX, OLEHUBATH COOTBETCTBHE
MOJIyYUeHHOTO  pe3yJibTaTa  3asBJICHHOW II€NM, YMEHHE HCIOJNb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, Mpe/jlaraeMble B yCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenmst B 7 KJjacce TpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:



B no3nasamenvnoii cghepe:

3HaHue (nonumarue):

- XUAMUYECKOW CHMBOJIMKHU: 3HAKOB XMMHUYECKUX AJIEMEHTOB, (POPMYJI XUMUUYECKUX
BEIIECTB, YPABHCHUN XUMHUYECKUX PEAKIIUM;

- BOKHEHIIINX XUMHUYECKUX IOHATHHA: BEIIECTBO, XHWMHMYECKHI JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC ATOMHAs U MOJIEKYJISIpHAsi MacChl, paCTBOPBL,;

- (pOpMyIHPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XUMHUH: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUsI; 3aKOHOB COXPAHEHHs MAacChl BELIECTB, IOCTOSHCTBA COCTaBa BEILECTB,
Asoranpo; llepnoanueckoro 3akona /I. 1. MenneneeBa; Teopun CTpOEHUs aTOMa
Y yYEHUS O CTPOCHHMU BELIECTBA

- . Ymenue nazvieamo:

- XUMHYECKHE 3JIEMEHTHI;

- COCIMHEHUS N3YyYECHHBIX KJIACCOB HEOPTaHNMYECKUX BEILECTB;

- OpraHM4ecKre BelecTBa MO WX (opmyrne: MeTaH, 3TaH, STHIEH, allETUJICH,
METAHOJI, TJINLEPHH, YKCYCHAsl KMCJIO0TA, INIF0K03a, caxaposa.

ObvacHenue:

- (pu3muecKoro cMpiciia aTOMHOTO (TOPSIIKOBOI0) HOMEpa XUMUYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIILI U [IEpUOa B

Ilepnomnueckon cucteme .M. Menneneena

- OKCHJOB U THIPOKCHUJIOB;

Ymenue xapaxmepuzosamuw:

- XUMUYECKHE AJIEMEHTHI (0T BOJOPOAA A0 KajblMs) HA OCHOBE HX IOJIOXKEHHS B
Ilepnonnueckoi cucteme xumudeckux 3nemenToB 1.1. Menneneesa;

- XUMHAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHUIOB,
KHUCIIOT, OCHOBaHU, aM(OTEPHBIX COCTUHEHUN U COJEH).

Onpeodenenue:

- COCTaBa BEILECTB N0 UX GopMysam;

- IPYUHAJJIEKHOCTU BELIECTB K OIIPEAEIIEHHOMY KJIACCY COCIMHECHHUI;

Cocmaenenue:

- - hopMyJ1 HEOPTAHUYECKUX COSAMHEHUI N3YYEHHBIX KJIACCOB;

be3zomnacHoe obparenne ¢ XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000PYIOBAaHHEM.

IIpogedenue xumuuecko2o sKkcnepumenma:

- IOATBEPHKAAIOIIET0 XUMUYECKHE CBOWCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX
BELIECTB;

- MOATBEPKIAIOIIET0 XUMHUYECKHI COCTaB HEOPTaHUYECKUX COETMHEHMIA;



-0 TIONYYEHUIO, COOMpPAHMIO U PACIO3HABAHUIO Ta3000pa3HbIX BEIECTB
(kucnopoia, BOJIOPO/ia, YTIEKUCIOTO ra3a, aMMHUaKa);

Boruucnenue:

- MacCOBOM JI0JIM XMMUYECKOTO 3JIeMEHTa 10 (OpMyJie COeIMHEHNUS;

- MAcCOBOM JI0JIM BEILIECTBA B PACTBOPE;

Hcnonvzosanue npuobpemennsix 3HAHUN U YMEHUL 8 NPAKMUYECKOU 0esmelbHOCmU

U NOBCEOHEBHOU HCUSHU:

- UIsi 6e30MacHOro OOpalleHHs] ¢ BEIIeCTBAMU U MaTepualaMHU B TOBCEIHEBHOU
KM3HH ¥ TPAMOTHOTO OKa3aHWs IEepBOM IOMOIIM IPH OXKOrax KHUCIOTaMU U
I1eJ04YaMu;

-JUTsl OOBSICHEHHS OTJCNBHBIX (PAKTOB U MPUPOIHBIX SIBICHUIA;

- JUI KPUTUYECKOW OLIEHKU MH(POPMALIMHU O BEIIECTBAX, UCIOIb3YEMbIX B OBITY.

B yennocmno-opuenmayuonnoi cghepe

AHanu3 W OLEHKa TMOCIEACTBUN JUIs OKpYXKalIlied cpeabl OBITOBOM H

IIPOU3BOACTBEHHON JIESITEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM C TOJYyYEHHEM H

nepepabOTKOM BEIIECTB.

B mpyooeoii chepe

[IpoBeaenne omepanuii ¢  HCHOJB30BAHMEM  HArpeBaHUs, OTCTAaWBaHMII,

(bunpTpOBaHMs, BbIIApUBAHUS; MOJIYUYEHUs, COOMpPAHUS, PACIIO3HABAHUS BEILECTB;

W3rOTOBJIEHUS MOJIEJIEA MOJIEKYI.

B cpepe b6e3onacnocmu rncuznedeamenvbnocmu

- COOMIOJIEHNE TPABWJI TEXHMKH OE30MAaCHOCTH TPU TMPOBEAECHUU XHUMHUYECKOTO
AKCIEPUMEHTA; - OKa3aHUE MEPBOM MOMOIIM MPHU 0XKOTaX, MOpe3ax U XUMUYECKHUX
TpaBMax.

TEMATHYECKOE IINTAHUPOBAHHUE

KosmuecTBo yacos
DJIeKTPOHHbIE
Ne | HamMmeHoBaHue pa3aesioB U TeM Konr HpaxTn (undpossbie)
n/n | NporpamMmsbl Beero po.ak ueckne o0pa3oBaTe/ibHbIE
HbIe padoThbI pecypeb
padoThI
Pa3nes 1. XuMusi B HeHTpe eCTeCTBO3HAHUS
[IpenMeT XUMUU U METOJIBI €€ Bbubnuoreka [JOK
1.1 | usyuenus 2 0,5 https://m.edsoo.ru/7f4
1837¢c




CrpoeHue BeuecTB U ux bubmmoreka [JOK
1.2 | arperaTHble cocTOSHMS 2 https://m.edsoo.ru/7f4
1837¢
Paznen 2.MaTemaTH4yecKHe acieKThbl B XuMuu. SIBjienus,
NMPOMCXOAsIINe ¢ BelleCTBAMU
bu6mmoreka [IOK
2.1 CMelH BelecTB, X COCTaB 4 1 https://m.edsoo.ru/7f4
1837¢
bu6mmoreka [IOK
2.2 dusndecKkue SBICHUS B XUMHHU 3 https://m.edsoo.ru/7f4
1837¢
Pazgen 3.CocTraB BemecTB. XMMUYeCKHEe 3HAKH U (GOpPMYJIbI
[lepuonnueckas Tabnuia
ManjeneeBa, 00Ie HOHATH. bu6mmoreka [IOK
3.1 | IlepBble mOHATHS O 3HAKAX U 2 https://m.edsoo.ru/7f4
bopMynax BemecTs 1837¢
Bbubnuoreka [IOK
3.2 | IlpocTble BemecTBa 4 https://m.edsoo.ru/7f4
1837¢
33 CI10KHBIC BEIIeCTBA 12 0,5 1
OBUIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 17 1 2
IMOYPOYHOE IINTAHUPOBAHHUE
KosaunvecTBo DJIeKTPOHHbIE
1acoB Jara undposbie
Ne Kont o0pa3oBaTebHbIE
n/n Tema ypoxa poJib Hpaxril usyse pecypchl
Bcero YeCKHe | Hus
Hpte a0oThI
padoThI P
[TpeameT xumumn. Bbu6nuoreka [IOK
3HaUYcCHUE XUMHU B https://m.edsoo.ru/ff0d210c
YKU3HH COBPEMEHHOTO
1 1 0,5
yenoBeka. MMacTpykTax
o 10. BxonHoi
KOHTPOJIbHBIN TECT
Ha6ﬂf0ﬂeHI/Ie u BI/I6HHOTeKa HOK
2 SKCIIEPHMEHT B XUMHUH 1 https://m.edsoo.ru/ff0d23dc




[IpakTnueckas

paborta Nel.
«3HaKOMCTBO c

3 1ab0paToOpHBIM bubmmoreka [JOK
000pyIOBaHUEM. https://m.edsoo.ru/ff0d26ca
TexHuka
0e30IIaCHOCTH B
KaOMHEeTe XUMHUN)»

CtpoeHue BeIIecTB. bu6mmoreka [IOK

4 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d28c8
ArperaTHsle COCTOSHUS bubnnoreka IIOK

S BEILECTB https://m.edsoo.ru/ff0d2a6¢c
UucTele BeliecTBa u bubnuorexa [JOK

6 cMecH. ['oMoreHHeIe https://m.edsoo.ru/ff0d2be8
reTepOTreHHBIC CUCTEMBI
["a3000pa3nbie cmecH. bubmuorexa [JOK

7 Bosnyx u ero cocras https://m.edsoo.ru/ff0d2a6¢
[Ipumecu u yucteie bu6muoteka [JOK

8 BEILIECTBA. https://m.edsoo.ru/ff0d323c¢
Hexotopsie criocoOsr

g | basnenenns cMecei. bu6muoreka [IOK
®uznveckue CBONUCTBA https://m.edsoo.ru/ff0d350¢
KOMITOHCHTOB CMECH
JuctrimnpoBaHHas

1o | BOAAH ee noiyueHue. bu6muoreka [IOK
[Teperonka. HedgTs 1 https://m.edsoo.ru/ff0d5230
HEPTETPOYKTHI
[IpakTuueckas padota bubnmoreka [JOK

11 | Ne3. «Ounctka https://m.edsoo.ru/ff0d37fa
MTOBAPEHHOM COJIN
XUMUYECKUE 3HAKH.

12 Tabmuma XUMAYECKUX bubnunorexa [IOK
anemenToB . U. https://m.edsoo.ru/ff0d3b88
MeHneneera
Xumuyeckue GopMyIIbL.

13 OTHOCHUTEIHHBIC bubmuorexa [{OK
aTOMHAas U https://m.edsoo.ru/ff0d5708
MOJICKYJIIpHAS MaCChl
Kucnotsl, ux cocraB u Bubmuorexa [IOK

14 Ki1accu(uKaLus https://m.edsoo.ru/ff0d4ae2
OCHOBaHUS M UX YaCThIC

15 | TPeJCTaBUTENH, COCTaB bu6morexa LJOK

U K1accuuKanus

https://m.edsoo.ru/ff0d4dd0
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Conun, ux Ha3BaHUS U
PacTBOPUMOCTH B
3aBHCUMOCTH OT COCTaBa

bubnunorexa [IOK
https://m.edsoo.ru/ff0d50d2

O060061IEHNE U

but6mmoreka [IOK

MMOBTOPEHUE https://m.edsoo.ru/ff0d5708
17 | mpolizeHHoro 1 0,5

Marepuasia ITorosblii

KOHTPOJIbHBIN TECT
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