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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1mo XuMHuM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUsI COCTaBIIEHA HA
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpamMmbl
OCHOBHOTO 0011ero oopazoBanusi, npenacraBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS M C YYETOM KOHLETIIMU MPENOoIaBaHus
ydyeOHOro mnpenMera «XuMus» B 00pa3oBaTelbHbIX oOpraHu3amnusx Poccuiickoi
Oenepanuu.

[TporpaMma mo xumun Ja€T NpeACTaBICHUE O LIENAX, OOIIeH cTpaTeruu o0y4eHus,
BOCIIUTAaHUSI W  Pa3BUTUS  OOydYAIOIIMXCA  CpPEACTBAaMU  y4eOHOro  MpEIMETa,
yCTaHaBIMBaeT  00s3aTeNIbHOE  NPEIMETHOE  COJEp)KaHHWe,  MpeaycMaTpuBaeT
pacrpejiesieHre ero 1o KjiaccaM U CTPYKTYpHUPOBaHUE IO pa3zesiaM U TeMaM IIPOrpaMMbl
0 XUMHM, ONPEACNSICT KOJUYECTBEHHbIE U  KAaueCTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHMsl, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh H3YyYEHUS XHUMHUH C Y4YETOM
MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTHKM y4eOHOro Tmpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaronIuXcsi, OMpeaesiseT BO3MOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHusA, a Takxke TpeOOBaHUU K
pe3yabTaraM oOy4eHUs XMMHUH Ha YPOBHE I€JIe M3y4eHHUs NpeIMeTa 1 OCHOBHBIX BUIOB
yu4e0HO-TI0O3HABATEIbHON  JIEATENbHOCTH OO0YyYaromerocss IO OCBOCHHUIO Yy4eOHOro
COJICP KaHMS.

3HaHWE XUMHUM CIIYXKUT OCHOBOM uisi  (OPMUPOBAHHS  MHUPOBO33PEHHUS
oOy4aromnierocsi, €ro MpejcTaBiIeHU O MATEPUATILHOM €IUHCTBE MHPA, BAXKHYIO POJIb
urparoT GpopMupyeMble XUMHUEH TPEACTABICHUS O B3aUMOMPEBPAIICHUSX SHEPIUU U 00
HBOJIIOIIMHU BEIIECTB B MPHUPOE, O MYTAX PEIICHHS TJIOOANBHBIX MPOOIEM yCTOWYUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, IHEPrE€TUUYECKOM, MHILNEBOW M IKOJIOTMYECKOU
0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJisi caMOpa3BUTHA U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U (YHKIIMOHATILHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUpPOBaHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi,  HaBBIKOB  UX  CaMOCTOSATEJIbHOW  y4yeOHOH  JeATEJIbHOCTH,
DKCIIEPUMEHTAJIbHBIX U HUCCIEIOBATEIbCKUX  YMEHHMM, HEOOXOIUMBIX KaKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JCSITEIHHOCTH;

3HAKOMUT CO CHenu(UKO HAy4YHOTO MBINIJICHUS, 3aKJIaJblBA€T OCHOBBI
[EJIOCTHOTO B3TJIsAJla HAa €AWMHCTBO MPUPOILI M YEJIIOBEKA, SBJSETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIMnXCs;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B JKOJOTHYECKOE OOpa3oBaHUE
00yJaroIXCsl.

JlanHbple HampaBieHuss B OOYYEHMM XUMHUHU OOECIEeUUBAIOTCS CIELM(PUKON
coJiep>KaHusl y4eOHOIO MpeMeTa, KOTOPBIN SIBJISIETCS MEJarorniueckKu aJanTUPOBAHHBIM



OTpakeHueM 0a30BOI HAYKH XUMUU Ha ONPE/IETIEHHOM 3Tare €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHUCTEMBI I€PBOHAYAIbHBIX TMOHITHI XHWMHH, OCHOB
HEOPraHWYECKON XMMHHM M HEKOTOPBIX OTAEIIbHBIX 3HAYMMBIX MMOHATHA OPraHUYECKOU
XUMUH.

CrpykTypa cojaep)KaHUs TMpOrpaMMbl 1O XHUMHUHU CcPOpPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 noaxojaa kK e€ uzyueHuro. CozepkaHue CKIIAIbIBAETCS U3 CUCTEMbI TOHATUI
0 XUMUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbI MOHIATHI O XUMHUECKOH peakiuu. Ooe
3TU CUCTEMbI CTPYKTYPHO OPraHHU30BaHbl MO MPUHLHITY MOCIEAOBATEIBHOIO PA3BUTHS
3HAHWI Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YUYEHHU O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOPaXx.

Teopernueckne 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE AMIIUPHUYECKH NOJYYCHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEJOBATEIBLHO OT OJAHOIO YPOBHS K JIPYrOMY,
BBINIOJIHASL (DYHKIIMM OOBSICHEHUS M MNPOTHO3UPOBAHUSA CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEHN MPaKTHYECKOTO MPUMEHEHHUS U MOTYUYEHUS U3Y4aeMbIX BELECTB.

OcBoeHue nporpaMMsl 1o XMMUU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEICTABICHUS O
XMMHUYECKOHN COCTaBISIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
LIEHHOCTHOT'O OTHOULIEHUS K HAYYHOMY 3HaHHUIO U METOJaM II0O3HaHUs B Hayke. M3yuenue
XUMUU IPOUCXOJIUT C IPUBJICUCHUEM 3HAHUI U3 paHee U3YUEHHBIX yU€OHBIX MMPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «®dusmka. 7 Kinacey.

[Ipy u3ydyeHUH XUMHUH MPOUCXOAUT (POpMUpOBAHUE 3HAHUN OCHOB XMMHYECKOM
HayKM Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOW JesATEIbHOCTH
YyeloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MHUPOBOIM KyJNbTypbl. 3ajada y4eOHOTro
IpeIMeTa COCTOUT B ()OPMHPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUNA — Ba)KHEHIIMX
(akToOB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX TMOJIOKEHUU, JOCTYMHBIX 0000UIEHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHWH K HAyYHbIM METOAaM
NO3HAHUS MPU M3YYEHUM BEIIECTB M XUMHYECKMX peakluuid, B (POPMUPOBAHUU H
pPa3BUTHM TO3HABATEIbHBIX YMEHHM M WX NPUMEHEHUH B Y4eOHO-NO3HABaTEIbHOW WU
y4eOHO-UCCIEI0BATENbCKON ACSITENIbHOCTH, OCBOCHHUH MPaBUJI 0€30MMaCHOr0 0OpaleHus
C BEIIECTBAMH B MTOBCEIHEBHOM KU3HHU.

[Ipy w3ydyeHHH XHWMHU Ha YpPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUSl BaXHOE
3Ha4YeHHUE NMPUOOPENTU TAKUE LI, KaK:

— (QopmHupoBaHHE  HHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOHM K
caMO00pa30BaHUIO, COTPYAHMYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO  PELICHHIH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHS HA CHUCTEMATHUECKOE MPUOOIIECHUE O0yUYaroIMXCs K
CaMOCTOSITENIbHOM TMO3HABATENIbHOM JI€ATEIbHOCTH, HAyYHbIM METOJaM MO3HAHMUS,
bopMHpYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecredyeHrne YCJIOBHUH, CHOCOOCTBYIOIIUX MPUOOPETCHUIO OO0YYaIOIUMUCS



OMbITa Pa3HOOOPa3HOM JESATEIBHOCTH, MO3HAHUSI U CAMOTIO3HAHMS, KIIOUEBbIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIIUMX YHUBEPCAIbHOE 3HAYEHUE JIJISl pa3JIMYHBIX BUIOB
JEATEIIbHOCTH;

— (popmupoBanue o61el HyHKIMOHATHLHOM U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH,
B TOM YHUCJIC€ YMEHUI OOBSICHITH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUPA, UCTIOIB3YSI
3HAHUS W OMBIT, MOJYYEHHBbIE MPU H3YYCHUU XUMHH, MPUMEHSITh UX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOM JCATEIHHOCTH;

— ¢opMupoBanue y oOydarOMMXCA TYMaHUCTHYECKHX OTHOIICHWH, MOHUMAHUS
IEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH SKOJOTHYECKU II€J€CO00pPa3HOro
MOBEJCHUS B OBITY M TPYAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBBS U
OKPY KAIOIIEHW IPUPOJHOU CPEBI;

— pa3BUTHUE MOTHUBAIIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HA OCHOBE YCBOEHHS OOIIEYETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MpOodUIIs U HAPABICHHOCTH JAJIbHEUIIIET0 00yUYeHUSI.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX ISl U3YUYECHHUS] XUMHUH HAa YPOBHE OCHOBHOIO
obmrero oopazoBanus, coctarisieT 170 gacos: B 7 kiracce- 34 gaca (1 gac B Heneno), B 8
Kiacce — 68 JacoB (2 yaca B Hezieni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

Copaepxanue y4eOHOro nmpeamera
7 Kaacc
1. «XuMus B eHTPe ecTecTBO3HAHUS» (11 4.)

XUMHMSI — 4acTh €CTECTBO3HAHUSA. B3aMMOOTHOIIIEHUS YEI0BEKA U OKPYKAIOLIETO
mupa. IIpenver xmmun. @Pusznueckne Tenma u  BenlecTBa. (CBOWCTBA  BEIIECTB.
[Ipumenenue BeliecTB Ha OCHOBE WX CBOWMCTB. HaOmtojgeHue kak OCHOBHOM METO]
MO3HAHUS OKPYKAIOIIEro Mupa. YCJIOBHUS TMpoBeAeHUs HabmoneHus. [umoresa.
OxcnepumeHnT. BoiBoa. Ctpoenue miamenu. Jlabopatopust 1 o6opyaoBanue. Mojenb,
mozenupoBanue. OcoOEHHOCTH MoOjeNUpoBaHusi B reorpaduu, Qusuke, OUOJIOTHH.
Monenu B Ouonoruu. Mymsoku. Mopenu B ¢usuke. InekTpodopHas MallvHa.
['eorpadguueckue wmonenu. XHUMHYECKHME MOJEIU: MpeaMETHble (MOAENM aToma,
MOJIEKYJI, XUMHUYECKUX U MPOMBIIIJIEHHBIX MPOU3BOJCTB), 3HAKOBBIE, UJIU CUMBOJIbHBIC
(CUMBOJIBI  DJIEMEHTOB, (OPMYJIBI BEIIECTB, YpaBHEHUS peakiui). XUMHUYECKUN
neMeHT. XuMHuYeckue 3Haku. X o0o3HaueHue, NpPOU3HOLIEHUE. XUMHUYECKUE
dbopmynbl BemiecTB. [Ipocthie u ciokHblie BemiecTBa. MHAEKCH M KOAGOUITUEHTHI.
KauecTBEHHBI MW KOJHMYECTBEHHBIM COCTAB BEIIECTBA. YHUBEPCAIBHBIA XapakKTep

MOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKOU Teopuu. [loHsATHS «aTom»,
«MOJIeKylia», «uoH». CTpoeHue BelmiecTBa. KpHUCTAIIIMYECKO COCTOSIHUE — BEIIECTBA.
Kpucrannmuueckue pemeTku TBepablx BemecTB. Juddysus. bpoyHOBCKoe IBHKEHUE.

BeiiectBa MOJIEKYJSIpHOTO W HEMOJEKYJsipHOro cTpoeHus. [lonsatue o0 arperaTHom
coctosinuu BemecTBa. Ousnyeckue u xumuueckue apieHus. ['azoo0pa3Hble, KUIKUE U
TBepAbie BemiecTBa. Amopdubpie BemecTtBa. CTpoeHue 3emid: siIpo, MaHTHS, KOpa.
Jlutochepa. MmuHepansl © TOpHbIE TOPOJAB.. MarmMaTHYecKHe U OCaJl0OYHbIC



(HeopraHM4ecKkle U OpraHMYecKHe, B TOM YHCIE U TOpIOYne) Mopoibl. XUMHUUYECKUN
COCTaB )KMBOM KJIETKH: HEOpraHUYecKHe (BoJa U MUHEPAIbHBIE COJIM) U OpraHUYECKHE
(Oenkwu, KUpBI, YIIIEBOAbI, BATAMUHBI) BelllecTBa. bronoruueckast poiib BOJbI B KUBOM
kietke. ®otocuntes. Xnopodpusmi. buonornueckoe 3HaueHUE )KUPOB, OCIKOB, IPUPHBIX



MaceJ, YriieBOJOB U BUTAMUHOB JIJISl )KM3HEACATENBHOCTA opraHu3MoB. KauecTBeHHbIe
peakuuu. Pacro3HaBaHWe  BEIIECTB C  IOMOIIBI  KAueCTBEHHBIX  PEaKIIMil.
AHanutnyeckuii curHan. OnpeaenseMoe BeIEeCTBO U PEAKTUB Ha HETO.
JlemoHCTpauuu:
1.Konnekuus pa3iuyHbIX NPeaMETOB WM (GoTorpapuil MpeaMeToB M3 aTIOMUHHUS
JUTSL WILTIOCTPAIUU UIEH «CBOMCTBA — IMPUMEHEHUE.
Y4eOHoe 000py10BaHUE, UCTIOIB3yEMOE Ha ypokax GU3KKH, OUOIOTHH, TeoTpapuu U
XUMUH. DnekTpodopHas ManiuHa B JCUCTBUM.
['eorpaduyeckuemoaenu (rmo0yc, kapta). buonornueckue Moienu (MyJIsHDKH
OpraHoOB U CUCTEM OPraHOB PACTEHUM, >)KUBOTHBIX U YEJIOBEKA).
duznyeckre U XUMUYECKHUE MOJICNIA ATOMOB, MOJIEKYJT BEIIECTB U KPUCTAITMYECKUX
pemeTok. OOBEMHBIE U MIAPOCTEPKHEBBIC MOJICTH BOBI, YTJIEKHCIOTO U CEPHUCTOTO
ra3oB, METaHa.
OOpa3upl TBEPABIX BEIIECTB KPUCTAUIMUECKOTO CTpoeHus. Moxenu
KPUCTAIIMYECKUX PEUIETOK.
Boga B Tpex arperatHbix cocTosiHUsAX. Komiekuus Kpuctamuinieckux U aMmopgHbIX
BELIECTB U U3JIEINN U3 HUX.
Konnekuus MunepasioB (J1a3ypuT, KOPyH, XalbKOIUPUT, (DIIFOOPUT, TAJIHT).
Komnekuus ropHbsix mopon (TpaHUT, pa3iudHble (OPMBI KalblUTa — ME,
Mpamop, U3BECTHSIK).

Komnekius roprounx uckonaemMbix (HeTh, KAMEHHBIN YT0Jib, CJIAHIIBI, TOPD).

JleMOHCTpPallHOHHBbIE IKCIIEPUMEHThI

HayudHoe Habmonenue u ero onucanue. M3yuenue cTpoeHus miaMmeHu.
CrniupToBas HKCTPAKIMS XJI0pOo(dUILIa U3 3€JICHBIX JTUCTHEB PACTCHUH.
«IlepenuBaHne» YIIIEKUCIIOrO ra3a B CTAKaH HA YPaBHOBEIICHHBIX BECAX.
KauecTBeHHas peakuus Ha KUCIOPOL.

Eal A

KauecTtBeHHas peakiys Ha YIIEKUCIbIN ra3.

JlabopaTopHbie padoThI:
PacnpocTpanenue 3anaxa 0JIeK0JI0Ha, TyXOB W J1€30JJ0paHTa Kak Mpolecc
muddy3un. Habmronenrne 6poyHOBCKOTO JBMKEHUS YACTHUECK YEPHOU TYIITH O
MUKPOCKOTIOM.
Huddy3us nepmanranara Kajius B KeJaTHHE.
Oo6HapyxeHue dpUpPHBIX Macell B aleIbCHHOBON
Kopouke. V3yueHue rpaHuTa ¢ HOMOIIbIO
YBEJIMYUTENBHOTO cTekia. Onpesenenre
CoJIep>KaHus BOJIBI B PACTCHHH.
OOHapykeHue Maciia B CeMeHaX MOJICOTHEYHUKA U TPEIIKOTO

opexa. OOHapyXeHHe KpaxMalia B MIIICHUIHON MYKe.

B3aumoieiicTBre acCKOpOMHOBOM KUCIOTHI C HOJ0M (omnpeaeneHue Butamuda C B
Pa3IMYHBIX COKAX).

[IpoayBaHue BbIABIXa€MOT0 BO3/yXa YEPE3 U3BECTKOBYIO BOY.



OOHapyKeHue N3BECTKOBOM BOJIbI CPEIU PA3IMUHBIX BEILIECTB.

IIpakTHyeckune padoThI:
1.3HakoMCTBO ¢ J1abopaTopHBIM 000pyaoBaHueM. [IpaBuia TeXHUKH
6e3onacHocTr. Habmroenue 3a ropsimeit cBedoid. Y cTpoicTBO 1 paboTa

CIIUPTOBKH.
Tema 2. MaTtemaTtuka B xumuu (9 4)
OTtHOCUTENbHAS aTOMHas Macca 3JeMeHTa. MonekynspHas Mmacca.

Omnpenenenne OTHOCUTEILHON aTOMHOM MAaCChl XUMHUYECKHX 3JIEMEHTOB 10 TaOJIHIIe
J.1. Menneneena.

Haxoxxnenne OTHOCHUTEIBRHOW MOJEKYISIPHOW Macchl mo (opmylie BemecTBa Kak
CYMMBbl OTHOCHUTEJIBHBIX aTOMHBIX MAacC, COCTABJISIIONIUX BEIIECTBO XUMHUYECKUX
aneMmeHToB. [loHATHE O MaccoBOMl M0j€ XMMHYECKOro 3jieMeHTa (W) B CII0XHOM
BEILECTBE U ee pacueT no (opmyie BemecTBa. Haxoxaenue (popmysibl BemiecTBa o
3HAYEHUSAM MAacCOBBIX J0OJied O0Opa3ylolUX €ro »3JIEMEHTOB (I JBYX4acOBOTO
u3yueHusi kypca).Uucteie BemiectBa. CMmecu. ['eTeporeHHble U TOMOT€HHBIE CMECH.
["a3000pa3ubie (BO3MYyX, MPUPOAHBINA ra3), xKujakue (HeTh), TBEPAbIE CMECU (TOpPHBIC
MOpOoJIbl, KYyJIMHAPHBIE CMECH W CHHTETHYECKHE Mololue cpeacTBa).OnpeneneHue
o0BeMHOM fonu raza (¢) B cmecu. CoctaB aTMOC(EPHOTO BO3yXa U MPUPOIHOTO Ta3a.
Pacuer ob6bema gonu raza B cMmecu mo ero oobemy u Haobopot. Ilonstue o ITJK.
MaccoBass gons BemectBa (W) B pactBope. Konuentpanus. PactBoputens u
pPacTBOPEHHOE BELIECTBO. PacyeT Macchl paCTBOPEHHOT'O BEIIECTBA 10 MACCE PacTBOpa U
MacCoOBOI J10Jie paCTBOPEHHOIO BemiecTBa. [IoHATHE O YMCTOM BEIECTBE M MPHUMECH.
MaccoBast nonst nmpumecu (W) B oOpasiie UCXOAHOTO BemiecTBa. OCHOBHOE BEIIECTBO.
Pacyet Macchl OCHOBHOIO BEILIECTBA IO MAacce BELIECTBA, COAEPIKALLETO ONPEACTIECHHYIO
MAaCCOBYIO JIOJIKO IIPUMECEU.

JdemoHcTpaumu:

1. Komnexkuus pa3iMuHbIX BUAOB MpaMopa U U3AEIIAN
u3 Hero. CMech pEYHOr0 M CaxapHOro MECKa U UX
pa3lelicHue.

Komnexius HegTi 1 HePTENPOYKTOB.
Komnexius OBITOBBIX CMECEH.
Juarpamma coctaBa aTMOC(EpHOTro BO3/1yXa.

Jnarpamma cocraBa MpUpoOIHOTO Tras3a.
Komnekuus «MuHepalibl ¥ TOPHBIE TOPOIBDY.

IIpakTnueckune padoTbl
IIpurorosiieHne pacTBopa ¢ 3aJaHHOW MacCOBOM J0JIEN paCTBOPEHHOIO

BCIICCTBA.

Tema 3. SIBjieHus, npoucxoasimue ¢ Bemecrsamu (114)



CrniocoObl pa3neneHus cMecel U o4rcTKa BellecTB. HexkoTopeie npocTeiiiime
CIOoCcOOBl pa3/ielieHuss CMeceil: NpOoCerMBaHHe, paslieJieHue cMeced MOPOLIKOB
JKeje3a W cepbl, OTCTauBaHUE, JEKaHTalusl, HEeHTpUPyrupoBaHue, pas3jielieHue ¢
MTOMOIIBIO JCUTEILHON BOPOHKH, (huiibTpoBaHue. OuibTpoBaHue B 1a0OpaTOPHH,
OpiTy 1 Ha mpousBoiacTBe. I[lonstne o ¢unpTpare. Ancopomums. Ilorstue 006
ajcoponmu 1 ajacopOeHTax. AKTUBUPOBAHHBIN yTOIh KaK BaKHEUITUN aicOPOCHT.
YcrporictBo mpoTtuBoraza. CrocoObl OYMCTKH BOJBL. JlucTHuisius (TeperoHka)
KaK MpPOLIECC BBIJEIEHUS BEIIECTBA U3 KUJKOW cMecH. JIuCTUIUIMpOBaHHas BoAa U
oOnacTu ee npuMmeHeHus. Kpucramnmzanusa win BeinapruBanue. Kpucramnuzamnus u
BbINIapUBaHuE B JabopaTopuu (KpucTawmsatopbl U (apdopoBble YallKu s
BbINapuBaHusi) u npupoje. lleperonka HedTu. Hedrenpomykrel. OpakipoHHas
MEPEroHKa >KUAKOro BO3Ayxa. XMMUYECKUE PEaKIUU KaK MPOIECcC MpEeBpalleHUs
OJIHMX BEILECTB B JApPyrue. YCJIOBHUS MPOTEKAHUS U TMPEKPALICHUS XUMHYECKUX
peakiuii. ComnpukocHOBeHHE (KOHTAKT) BeEIIeCTB, HarpeBanue. Kartammzarop.
Nurubutop. Ynpasienue peakiusimMu ropenus. [I[pu3Haku XUMUYECKUX PEaAKIUM:
W3MEHEHHE IIBeTa, OOpa30BaHHWE OCaJKa, PACTBOPEHUE IMOJYYEHHOTO OCaJKa,
BBIJICJICHUE ra3a, MOABJICHUE 3aaxa, BbIICIICHUE WIIH MOTJIOIIECHUE TEMIOTHI.

JdemoHCcTpanuu

1.®unsTp loTTa. Boponka broxuepa. YcranoBka Jijist GUIBTPOBAHUS MO/
BaKyyMOM.
1. PecrnupaTopHbie MacCKU U MapJieBbI€ MOBSA3KHU.
2. IIporuBoras u ero yCTpoucCTBO.
Komneknusa «Hedth u HEDTENPOAYKTH.

I[eMOHCTpaHI/IOHHbIe IKCIIEPUMECHTDbI
Pa?)I[eJIeHI/Ie CMCCH IIOpOLIKa CCPHI U KCIIC3HBIX OIINJIOK.
1. P33I[GJ'IGHI/IG CMCCH IIOPOIIKa CCPhI U IICCKaA.

2. Pazpenenue cMecH BOABI U PACTUTEIIBHOIO Macila C IIOMOLIBIO JEIUTEIIbHON
BOPOHKH.

3. TlonmyueHue IUCTUIUTMPOBAHHON BOABI C MOMOIIBIO JAOOpPATOPHOI
YCTAHOBKH I IEPETOHKH KUIKOCTEM.

4. PazjaeneHue cMecy MepMaHraHata u Juxpomara Kajvs Criocooom
KpUCTaJUTU3AIIUH.

5. B3auMopaencTBHE KEJIE3HBIX ONMWIOK U MOPOIIKA CEPBI PU HArpEBaHUU.

6. llomyuyeHune yriekucioro raza B3auMOJEMCTBUEM MpPamMopa ¢ KUCIOTOU U
oOHapyXeHHE €ro ¢ TOMOIIIbIO U3BECTKOBOM BOJIBI.

7. Karanutuueckoe pasnokeHHe MepoKCHIa BOA0poia (KaTaau3aTop —
avokeua Maprania (1V)).

8. OOHapy>KeHHE PacTBOpa LIEJIOYH C TOMOIIbIO HHAUKATOPA.

9. BszaummozeilcTBHME pacTBOpa NEpMaHraHaTa Kajius U pacTBopa
IUXpoMaTra Kajiusl C pacTBOPOM CyJIb(pUTa HATPHUSL.

10. B3aumopeiicTBue pacTBOpa epMaHIraHaTa Kajiaus ¢ aCKOpOMHOBOMN KUCIOTOM.

11. B3auMoAenCTBHE XJIOPHUIA JKEIIE3a C JKEITON KPOBSIHOU COJIBIO U



TUAPOKCUIOM HaTpPHSL.
12. BzaumopeiictBue ruapokcua xenesa (II1) ¢ pacTBopom CONIIHON KUCIOTHI.

JlabGopaTopHbie padoThI:
AJlcopO1usi KyKypy3HbIMH MMAJIOYKAMHU [MAPOB MaXy4dnux
BelecTB. M3yueHue ycTpoiicTBa 3aKUTaIKU U TUTAMEHH.

IIpakTHyeckune padoThbI:
BrIpamyBanue KpUCTAIIIIOB COJU (JIOMAIIHUI 3KCIEPUMEHT).
1. O4HCTKa MOBAPEHHOW COJIH.
2. H3yuenue nporecca KOppO3UU Keesa.
Tema 4. Paccka3sbl o xumuu (3 )
Berparomuecss pycckue ydeHble-XUMHMKHU. VICTOpUS XMMHUYECKUX BELIECTB
(OTKpBITHE, IOJTYyYEHUE U 3HaUeHUE). M3ydeHne XUMUYECKUX PeaKUi.



I[Inanupyemblie pe3yabTaThl 0CBOEHHUS YUeOHOT0 NpeaMeTa
B pe3ynbrare uzydeHusi Bcex 0€3 UCKIIOUEHHUS MPEAMETOB MPH MOIYyYEHUHU

OCHOBHOIO 00mero o0Opa3oBaHMsl Y BBITYCKHUKOB OyAayT cGhOpPMHUPOBAHbI
JUYHOCTHBIE,  PETYJIATHUBHbIC,  [O3HAaBaTEJIbHbIE M  KOMMYHHUKATHUBHBIC
yHHUBEpCcaJbHbIC yueOHbIE NeUCTBUS KaK OCHOBA YMEHUS YUUTHCH.

JIn4HOCTHBIE pe3y/IbTaThI

— BOCIIMTAHUE POCCUMCKOMN IPakKTAHCKON UACHTUYHOCTH: MATPUOTU3MA,
mo06BU U yBakeHHMio k OtTeudecTBy, YyBCTBa TOpJOCTH 3a CBOl Ponauny, 3a
POCCHICKYIO XUMHUYECKYIO HAYKY;

— dbopMUpOBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAYKH W OOIIECTBEHHON MPAKTHKH, a TaKXKe
COLIMAJIBHOMY, KYJIBTYPHOMY, S$I3BIKOBOMY W JTYXOBHOMY MHOT000pa3uio
COBPEMEHHOT'O0 MUPA;

— ¢dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIIIECHHUS K YU€HUIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOPa30BAHUI0O HAa OCHOBE MOTHBALIUM K
OOy4eHHIO U TMO3HAHUIO, BHIOOPY MpodUILHOrO 0O0pa3oBaHUS HA OCHOBE
UHGOpMallMU O CYIIECTBYIOIIMX NPOPECCUsIX M JUYHBIX NPOPECCHOHANbHBIX
IpEINOYTEHUI, OCO3HAHHOMY IOCTPOCHUIO MHIMBHUIYaJbHOM 00pa3oBaTeIbHON
TPACKTOPHUH C YUETOM YCTOWYMBBIX NIO3HABATEIbHBIX HHTEPECOB;

— dbopmupoBaHue KOMMYHUKATHUBHOM KOMITETEHTHOCTH B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM M JPYTUX BUAAX ACITEIBHOCTH;

— dbopMHpOBaHHE TMOHUMAHUS LEHHOCTH 3J0pPOBOr0 M 0€30MacHOro
oOpa3a JKM3HM; YCBOEHHE IMpPaBWJ HHIUBUAYAJBHOTO U  KOJUIEKTUBHOTO
0€30MMacHOTO TIOBEACHUS B UPE3BBIUAWHBIX CHUTYAIUSAX, YTPOKAIOIMIMX KU3HU U
30POBBIO JIFOJIEH;

— dbopMHpoBaHUE TO3HABATEIILHOW W WH(GOPMAIIMOHHOW KYJIBTYpHI, B
TOM YHCJI€ PA3BUTHE HABBIKOB CAMOCTOATEIBHON pabOThI ¢ yUeOHBIMHU TOCOOUSIMH,
KHUTaMH, JOCTYITHBIMH WHCTPYMEHTAaMH MW  TEXHHUYECKUMH  CpEJCTBAMU
WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

— (GbopMUpOBaHHE OCHOB JKOJIOTUYECKOTO CO3HAHHWA Ha OCHOBE
OpU3HAHMUS I[IEHHOCTH H3HU BO BCEX €€ NPOSBICHUSIX M HEOOXOJUMOCTH
OTBETCTBEHHOTO, O€PEKHOT0 OTHOIICHUS K OKPY KaIOIIEel cpee;

— pa3BUTHE TOTOBHOCTH K PEHICHUIO TBOPYECKUX 3a7ad, yMCHHS
HaXOAUTh aJ€KBAaTHbIE CIIOCOOBI MOBEACHUS M B3aUMOJICHCTBUS C MAapTHEPaAMH BO
BpeMs yueOHOM ¥ BHEY4YEOHOW JESATENBHOCTH, CIOCOOHOCTH OIICHUBATH
MpoOJIEMHBIE CHUTYallMd W ONEPATHBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B
pa3sNUYHBIX  MPOAYKTHBHBIX BHUIAX  JeATeIbHOCTH  (yd4eOHas  TOMCKOBO-
UCCIIeI0BATENbCKAs, KITyOHas, IPOEKTHAs!, KPYKKOBAasl U T. 11. )

1.2. MeTanpeaMeTHbIe Pe3yJbTAThI



[InaHupyembple  MeTanpeAMETHBIE pe3yJbTarbl OCBOeHUs lIporpamMmsl
MPEACTABICHbBl B COOTBETCTBUM C moArpynmnamMu Y VY]l W packpbelBalOT H
JETaTN3UPYIOT OCHOBHBIE HAITPABJICHHOCTH METANIPEAMETHBIX PE3YyJIbTATOB.

1. OsBnajeHHe HaBBIKAMU CaMOCTOSITENIbHOTO MPUOOPETEHHS] HOBBIX 3HAHUA,
OpraHu3aluy y4eOHOM AesTeIbHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBIICHNUS,

—yMEHUE IUIaHUPOBATh IYTH  JOCTHXKEHHS  IeJIek Ha  OCHOBE
CaMOCTOSITEJIbHOTO AaHAJIN3a YCJIOBUW M CPEACTB HUX JOCTHXKEHUS, BBIICIATH
aJIbTepHATUBHBIE CIIOCOOBI TOCTHXKEHUS 1IETTU U



BbIOMpaTh HaumbOosiee 3(P(EKTUBHBIN CIOCOO, OCYIIECTBISTh IMO3HABATEIHHYIO
pedaekcuio B OTHOUIEHUU JCUCTBUI MO PEHICHUIO YYEOHBIX U MO3HABATEIbHBIX
3a1ay.

— yMEHHUE TOHUMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTATh THIOTE3Y,
JaBaTh OMpeeNieHUue MOHITHUIM, KIacCu(UIMpPOBaTh, CTPYKTYPUPOBATh MaTepual,
OPOBOAUTH  OKCIIEPUMEHTHI, APTyMEHTUPOBATh  COOCTBEHHYIO  IO3UIIHIO,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOYCHHS,;

— YMEHUE COOTHOCUTHb CBOM JACHCTBUSL C IUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYHIECTBJISATh KOHTPOJb CBOEW JACSATENIBHOCTH B TIPOLECCE JIOCTUKEHUS
pe3ynbpTaTa, ONpeAesATh COCOObl ASHCTBHUIM B paMKax MPEAIOKEHHBIX YCIOBUN U
TpeOOBaHUl, KOPPEKTUPOBATH CBOM JACUCTBUS B COOTBETCTBHH C M3MEHSIOIICHCS
CUTyaluen;

— (opMHUpOBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIONb30BAHHUS
WHCTPYMEHTOB M TEXHHUYECKHX CPEACTB HH(DOPMAIMOHHBIX TEXHOJOTUMN
(KOMIIBIOTEPOB M MPOTPAMMHOI0 00ECIEeUEHUs) KaK WHCTPYMEHTAJIbHO OCHOBBI
pPa3BUTHSI KOMMYHHMKATHUBHBIX U II03HABATENIbHBIX YHUBEPCAIBHBIX YUEOHBIX
JICUCTBUM;

— yMEHHE CO37[aBaTh, MPUMEHATh M MPEoOPa3oBBIBATH 3HAKKM M CHMBOJIBI,
MOJIEJIH ¥ CXEMBI JIJIsl pEIIeHNs yUeOHBIX U MMO3HABATEIbHBIX 33/1a4;

— YMEHHUE U3BJIEKaTh WHGOPMAIMIO W3 Pa3TUYHBIX MCTOYHUKOB (BKIHOYAs
CpeIcTBa MaccoBOM MH(pOpMaLUU, KOMIIAKT-AUCKU y4eOHOTO Ha3HAUEHHUS, PECYPCHI
HuTepHeTa), CBOOOAHO MOJIB30BATHCS CIIPABOYHOM JTUTEPATYPOid, B TOM YHCIIC U HA
AIIEKTPOHHBIX HOCHUTEJISIX, co0roIaTh HOPMBI UH(POPMAITMOHHON
U30UPATEIIBHOCTH, STUKH;

— YMEHHE Ha MPAKTUKE MOJIb30BAThCS OCHOBHBIMH JIOTHUYECKHUMH MTPHEMaMH,
METO/JaMH HAaOJIOJICHUSI, MOJEIUPOBAaHUS, OOBICHEHHs, pEIIeHUus MpoodseMm,
MIPOTHO3UPOBAHUS U JIP.;

— YMEHHUE OPTaHU30BbIBATH CBOIO KU3Hb B COOTBETCTBUU C MPECTABICHUSIMU
O 3/I0pOBOM 00pa3e >KM3HH, MpaBax M OO0S3aHHOCTIX TPa)KIaHWHA, IIEHHOCTSIX
OBITHS, KYTBTYPBI M COITUATBLHOTO B3aUMOICHCTBHS,

— YMEHHE BBITIONHATH MO3HABATEILHBIC U MPAKTUICCKUE 3a/1aHUS, B TOM YHUCIIC
MIPOEKTHBIE;

— YMEHHUE CaMOCTOATENbHO U apTyMEHTUPOBAHHO OLEHUBATH CBOM JICUCTBUS
U JCUCTBUS OJHOKIJIACCHUKOB, COJEPXKATEIbHO OOOCHOBBIBasl MPAaBUIBLHOCTh WM
OIIMOOYHOCTh pe3ysibTaTa W crnoco0a JeHCTBUs, aJeKBaTHO OILICHHUBATH
OOBEKTUBHYIO TPYAHOCTh Kak Mepy (PaKTHUECKOTo WM MPEIojaraéMoro pacxoaa
pPECypcoB Ha pellIEeHUE 3a/1au, a TaKKe CBOM BO3MOXKHOCTH B JTOCTHXKCHHH LIEJIH
OIIPEIICIIEHHOU CJI0KHOCTH;

—yMeHue pabotatb B rpynne  —3((EeKTUBHO  COTpyOHUYATh U
B3aMMOJICHICTBOBaTh HA OCHOBE KOOPAMHALMU PpAa3IMYHBIX MO3WLHUNA TpH
BbIPa0OTKE OOILEro pelieHusi B COBMECTHOW JESTENbHOCTH; CIylIaTh MapTHEpa,
dbopMynupoBaTh U apryMEHTUPOBATh CBOE€ MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO



MO3HIIMIO U KOOPJMHUPOBAThH €€ CIO3UIIUU MapTHEPOB, B TOM YHCJIC B CUTYaIlUH
CTOJIKHOBEHHSI HHTEPECOB; MPOIYKTUBHO pa3peniaTh KOHQIMKTHI HA OCHOBE ydeTa
WHTEPECOB U TO3UIIMHA BCEX €r0 YYaCTHUKOB, ITOWCKA M OICHKH aJbTCPHATHBHBIX
CIIOCOOOB pa3peIeHrs KOH(IUKTOB.
IIpenmeTHbIE pe3yabTaThI

[TpenmeTHbiMU  pe3ynbTaTamMu  ocBoeHHsT OCHOBHOW  00pa3zoBaTeIbHOMN
IPOTrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHuUs SBIISIOTCS:

1. bopMUpOBaHKHE TIEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEIACTABICHUN O
BCIIECTBAX, MX IMPEBPAIICHUSAX M MPAKTHUYSCKOM TMPUMCHCHUHU; OBJIaJICHHUEC
MOHSTHWHBIM aIlliapaToM U CHMBOJIUMYCCKHUM SI3bIKOM XHUMHH;



2. 0CO3HAaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHMUYECKOW HAYKH Kak 00JacTH
COBPEMEHHOT'O €CTECTBO3HAHUS, XMUMHUYECKHX TMPEBPAIICHUN OpPraHUYeCKUX U
HEOPraHWYECKHX BEIIECTB KAK OCHOBbI MHOTHMX SIBJICHUW >XUBOW M HEXUBOU
IPUPOBL; YTITyOJIeHHEe MPEACTABICHU 0 MAaTEpUAIbHOM €MHCTBE MUPA;

3. OBJaJicHME OCHOBAaMU  XHMHUYECKOW  T'PAMOTHOCTH:  CIOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTUBHO OLICHUBATh >KU3HEHHBIC CUTYyalluH, CBSI3aHHBIC C
XUMUEH, HaBbIKaMU 0€30MMacHOT0 OOpaIeHusl ¢ BEIIeCTBAMH, MCIOJIb3yeMbIMHA B
MOBCEIHEBHOM JKM3HU, YMEHHEM aHAJIU3UPOBATh U IJIAHUPOBATH HKOJOTHUYECKHU
0e30MacHOe MOBEICHUE B LEIAX COEPEKEHUS 3I0POBbSI K OKPYKAIOIIEH CpeIbl;

4. (opmMupoBaHWE YMEHHW  YyCTaHABIMBATh CBSI3M  MEXKIYy  peajbHO
HAOJIFOTAeMBIMA XUMHUYECKUMH SIBICHUSMH W TPOIECCAMHU, MPOUCXOMSIINMH B
MUKPOMHUPE, OOBSICHATH MNPUUYMHBI MHOTOO0Opa3us BEILECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa U CTPOCHUS, a TAKKE 3aBUCUMOCTh TPUMEHEHHUS BEIIECTB OT
HUX CBOMCTB;

5. TpUOOpPETEHUsI OIbITa HCIOJB30BAHUS PA3IMYHBIX METOJIOB H3yUCHUS
BEILIECTB; HAOJIOACHUS 3a WX MPEBpALICHUSMHU MPU TMPOBEICHUM HECI0XHBIX
XUMHUUYECKUX SKCIIEPUMEHTOB C UCTOJb30BAaHUEM J1a00OpaTOPHOTO 000PYI0BAHUS U
pudOpPOB;

6. YMEHHE OKa3blBaTh MEPBYIO MOMOIIL MPU OTPABICHUAX, 0XKOTaX U JAPYTHUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JIaOOPATOPHBIM 00OPYAOBaAHUEM;

7. OBIIQJIeHUE MpUeMaMH paboThl ¢ UH(POpMAIMEN XUMHYECKOTO COACpKaHuUs,
MpeCTaBICHHON B pasHodopMme (B BUaE TEKCTa, GOpMyJ, rpadMKOB, TAOJIMYHBIX
JAHHBIX, cXxeM, Gororpaduii u ap.)

8. co3/aHHM€ OCHOBBI 1Ji1 (OPMHUPOBAHUS MHTEpEca K PACIIUPEHUIO U
YIIIYOJICHUI0O XUMUYECKUX 3HAHUW U BhIOOpA XMMHUHU Kak Npo(HIbHOTO Mpeamera
Ipy TEepexo/ie Ha CTyNeHb CpeaHero (MOJIHOTOo) oOmmero oOpa3oBaHUs, a B
JanabHEHNIIeM 1 B KadecTBe cepbl CBoe MPO(PEeCCHOHANIEHOM NeSITeTbHOCTH;

9. bopMHpOBaHUE MPEICTABICHUN O 3HAYCHUH XMMHYECKOW HAYKU B PEIICHUU
COBPEMEHHBIX JKOJIOTHUECKMX TMpoOjieM, B TOM 4YHCIE B TIPEIOTBPAIICHUU
TEXHOT'€HHBIX U SKOJIOTUYECKUX KaTacTpod.

Buinycknuk nayyumcs:

— ONMCBHIBATh CBOMCTBA TBEPABIX, KUJKHX, TA3000pa3HbIX BEIICCTB, BBIICIISS
WX CYIIIECTBEHHbIC [TPU3HAKH;

— XapakTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOWMCTBaM,
yCTaHaBJINBAThH PUINHHO-CJICICTBCHHBIC CBSI3H MEXTY JAHHBIMU
XapaKTepUCTUKAMH BEIIECTBA,

— PAacCKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TMOHSTHH: aTOM, MOJIEKYJa,
XUMHUYECKUW DJIEMEHT, MPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, BaJICHTHOCTb,



UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XVMMMH;

— u300paxaTh COCTAaB MPOCTEHUIIUX BEIIECTB C MOMOIIbI XUMHYECKUX
bOopMyIT B CYIITHOCTh XUMUYECKHUX PEAKITUN C TIOMOIILI0 XUMUYECKUX YPAaBHCHUM;

— BBIYUCIATHh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILLECTB,
a TAaK)K€ MacCOBYIO JOJIFO XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUSIX;

— TI0JIb30BAThCS JTAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOM MOCYI0M;

— TPOBOAUTH HECIOXKHBbIE XMMHUYECKHE ONBbITHl M  HAOJMIOJEHUs 3a
M3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCE X MPEBpaIIeHUI; cOOI01aTh MpaBuiia
TEXHUKU 0€30MaCHOCTH MPU MPOBEICHUH HAOIIOJICHUHN U OTIBITOB.

Buinyckuuk nomyuum 603mox#CHOCHb HAYUUMBCAL:

— TPaMOTHO 0OpalaThCs C BEIIECTBAMU B ITOBCEHEBHOM XKU3HMU;

— OCO3HaBaTh  HEOOXOJUMOCTH  COOJIFOJIGHUS ~ MPABHJI  DKOJOTUYECKH
0€30I1acHOT0 MOBEACHHUS B OKPYIKAOIIEH IPUPOTHOM Cpejie;

— TOHMMATh CMBICA W HEOOXOJUMOCTh COOJIOJEHUS TMPEINUCAHUMN,
MpeiaraéMbIX B MHCTPYKIUAX IO HMCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUHU U JIP.;

— UCMOJb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBICE  KOMIIETEHTHOCTH  MpHU
BBITIOJIHEHUU HCCIIEI0BATENLCKUX MPOEKTOB IO M3YyYEHUIO CBOWCTB, CIIOCOOOB
MOJIYYEHHUSI ¥ pacllO3HABAHUS BEILIECTB;

— pa3BUBAaTh KOMMYHUKATHBHYI) KOMIIETEHTHOCTb, HCHOJIb3Yysl CpEeACTBa
YCTHOTO U THUCHMEHHOTO OOIICHUS, MPOSIBISATH FOTOBHOCTh K YBaXKCHUIO WHOMU
TOYKH 3PEHUS TIPU OOCYKICHUU PE3YJIHTATOB BBHIMOJIHEHHOM PaOOTHI;

— OOBEKTHBHO OILIEHUBATh WH(MOPMAIMI0O O BEIIECTBAX M XHMHYECKHUX
mporeccax, KpPUTHUUYECKH OTHOCUTBCS K  TICEBIOHAy4YHOW  HWHGOpMAIUU,
HEJI00POCOBECTHOM peKiiame, Kacarouencsi HCTI0JIb30BaHUS PA3IUYHBIX BEIIECTB.

1 Knacc

1) XuM#uS B IIEHTPE €CTECTBO3HAHMS
Yuenux nayuumcsi:

— OMpeIeATh MPOOJEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKITY
’KE€JJaeMBIM U ICHCTBUTECIBLHBIM,

— COCTaBJIATH CJIOKHBIN IJIaH TEKCTA;

— BJIAJETh TAKUM BHJOM H3JI0KEHHS TEKCTa, KaK IIOBECTBOBAHUE;

—IOJT PYKOBOJICTBOM YUHTEJS IPOBOJIUTH HEMOCPEICTBEHHOE HAOJIIO/ICHHUE;

—TM0JT PYKOBOJCTBOM Y4HUTEIsT OQOPMIISTh OTYET, BKIIFOYAIOIIUNA ONMUCAHUE
HaOJIOICHUS, €TO PE3yJIbTAaTOB, BHIBOJIOB;

— Yuenuk nonyuum 603mozxcHocmo:

— MCIOJIb30BaTh TAaKOW BUJ MBICJIEHHOTO (MA€aIbHOI0) MOJCIMPOBAHUS, KaK
3HAKOBOE MOJeIUpoBaHue (HA TIpUMEpe 3HAKOB XUMHUYECKUX DJIEMEHTOB,



XUMHYECKUX (DOpPMYIT); UCTIOIB30BaTh TaKOK BHJ MaTEPUATBHOTO (IIPEIMETHOTO)
MOJEIUPOBAHUS, KaK (PU3NUECKOe MOJEIUpOBaHNEe (Ha MPUMEpPE MOJIEITUPOBAHUS
aTOMOB U MOJIEKYN);
2)MatemaTrKa B XMIMHAN
Yyenux nayuumcs:
— IMOJTy4YaTh XUMHYECKYI0 HHPOPMAIIHIO U3 PA3THIHBIX HCTOYHUKOB;
— oTpeAenaTh OOBEKT U aCTIeKT aHaIN3a U CHHTE3a,
— OTIPENEIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBHH C aCTIEKTOM aHAIN3a U
CHHTE3;
— OCYIIECTBIIATH KAY€CTBEHHOE M KOJIMUYECTBEHHOE OMKMCAHNE KOMIIOHCHTOB
00BEKTa;
Yuenux nonyuum 603moorcnocmo:
— ONIPENIEIIATH CYNIECTBEHHBIC IPU3HAKH 00BEKTA.
3) SIByteHus, IPOUCXO/ISIINE C BEIIECTBAMU

Yyenux nayuumcs:

— ONpeNeNsATh MPOOJIEMBbl, T. €. YCTAHABIMBATh HECOOTBETCTBUE MEXKIY
YKETAEMbIM U JEHCTBUTEIBHBIM;

— COCTAaBJIATh CJIOKHBIN IJIAaH TEKCTA;

— BJIQJIETh TAKUM BUJOM U3JIOKEHUS TEKCTa, KAK TOBECTBOBAHME;

— OJT PYKOBOACTBOM YUMTEJSI IPOBOJIUTHh HEMOCPEICTBEHHOE HAOJIIOICHHUE;

— MOJT PYKOBOJCTBOM YUHUTENS OPOPMIISITH OTUET, BKITIOUAIOIIUI OMUCAHKE
HaOJIOICHUS, €T0 PE3YyJIbTAaTOB, BHIBOJIOB;

Yuenux nonyuum eozmoorcnocms:

— HWCMOJIb30BaTh TaKOW BUJ MBICIEHHOTO (M€aTbHOI0) MOJCIUPOBAHUS, KaK
3HAKOBOE MOJEIUpOBaHUE (HA MpUMEpPEe 3HAKOB XHUMHUYECKUX BJIEMEHTOB,
XUMUYECKUX (POPMYIT); UCHOIB30BaTh TAaKOW BUJ| MATEPUATHLHOTO (IIPEIMETHOTO)
MOJICIUPOBAHUS, KaK (PU3NUYECKOe MOJCIUpPOBaHUE (HA MPUMEPE MOACIUPOBAHUS
aTOMOB U MOJIEKYN);
4)Paccka3sbl 10 XUMHH
Yuenux nayuumcs:

— OmpenensaTh MpoOJeMbl, T. €. YCTaHABJIMBATh HECOOTBETCTBHE MEXKIY
YKEJTAEMbIM U JIEUCTBUTEIBHBIM;

— COCTAaBJISATh CJIOKHBIN IJIAaH TEKCTA;

Yuenux nonyuum eozamoorcnocmo:
— BJIQJICTh TAKUM BUJIOM U3JIOKEHUS TEKCTa, KaK MTOBECTBOBAHHUE.



TemaTnueckoe IVIAHUPOBAHHUE C YKA3aHUEM KOJIH4Y€CTBA YaC0B, OTBOAUMBIX

Ha 0CBOEHME KaK10H TeMbI

7 Kaace
Ne KoJj-Bo
/i Conepixkanue pasaesia 4ACOB
Pa3nesn 1. Xumus B IeHTpe eCTeCTBO3HAHUS 11
1 XuUMHS KaK 4acThb ecTecTBO3HaHus. [Ipeamer xumuu. 1
2 Meroas! U3y4eHHs €CTECTBO3HAHUS. 1
3 IIpakTuyeckas padora Ne 1 «3HakoMcTBO ¢ 1a00paTOPHBIM 1
000pYZIOBAHUEM.
HpaBHna TEXHHUKHU 0€30I1aCHOCTH IIpu pa60Te B XUMHYECKOM KaOUHETEY.
4 IIpakTnyeckas padora Ne 2 «Habmoenne 3a ropsiueii cBevei. 1
YerpoiicTBo cipToBKH. [IpaBuiia paboThl ¢ HArpeBaTEILHBIMU IPHOOPAMU).
5 | Monenuposanue 1
6 XuMHuueckast CHMBOJIHKA. 1
7 XuUMHsS M (U3UKA. Y HUBEPCAJIbHBIM XapaKTep MOJI0KEHUM 1
MOJIEKYJISIPHO- KUHETHYECKON TEOPHH.
8 | Xumus u pusmka. ArperaTHbie COCTOSTHHSI BEIIECTBA. 1
9 | Xumus u reorpadusi. 1
10 | Xumus u 6uosorusi. 1
11 | KauecTBEHHBIE PEAKIIUN B XUMUHU. 1
Pa3nen 2. MaremaTuka B XMMHH 9
12 | OTHOCHUTENbHBIE ATOMHAS U MOJIEKYJISIPHASI MACChI 1
13 | MaccoBas 10711 XMMHUYECKOT0 3JIEMEHTA B CJIO)KHOM BEILIECTBE. 1
14 | YucTele BemiecTBa U CMECH. 1
15 | O0beMHas 107151 KOMIIOHEHTa ra30BOM CMECH. 1
16 | MaccoBas f0Jis BelecTBa B pacTBOPE. 1
17 IIpakTuyeckas padora Ne3. «IIpurorosinenue pactsopa ¢ 1
3aJJaHHOM MacCOBOM
JI0JIEN paCTBOPEHHOT'O BEIIECTBAY.
18 | MaccoBas 107151 IpuMecei. 1
19 | Pemienue 3a1a4 u ynpaxHeHui no reme «Marematnueckue 1
pacyeThbl B XUMHI
20 | KonTpoabnas padora Nel «MaTtematnueckue pacueTbl B XUMUK» 1
Pa3nen 3. SIBjieHus, Mpoucxo/asiue ¢ 11
BellleCTBAMU
21 | Paznenenue cmecen. 1
22 | ®uibTpoBaHUE. 1
23 | AmcopOrus. 1
24 | Juctummsus. 1
25 | Ilpaktuueckas padora Ne 4 «Pa3nenenue cMmecein» 1
26 | IlpakTtuueckas padora NeS «OuncTka MOBAPEHHOU COJI. 1
27 | XuMHUY€ECKHE PEaKIIUU. 1
28 | llpusHaku XuMHUYECKUX pEAKLIUM. 1
29 | IIpakTuueckas padora Ne 6 «Koppo3ust meTanios» 1
30 O0o01meHne U aKTyaIM3anus 3HAHUM 110 Teme «SIBeHus, 1
MIPOUCXO/ISAIINE C BEIIECTBAMMY
Konrpoabnas padora Ne2 no reme «fIBneHus, Npoucxoasiue ¢ 1
31 | BELIECTBAMMY.
Pa3nen 4. Paccka3sbl 0 XUMHH 3
3 | Beroarommuecs pyccKue yu4eHble-XUMHUKH. 1




33 | Moe 1r00MMoe XxuMHu4eckoe BemlecTBO. McciaenoBanus B 00J1acTH
XHMHUYECKUX
peaKIui.

34 | IloBropenne

Hroro: 34 yaca




