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IosicHUTENLHAA 3aNNCKA

[IporpamMa Mo XMMHUHM Ha YpOBHE CpelHEro oOmiero odpa3oBaHusi pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (penepanbHOi 00pa30BaTeIbHON MPOrpaMMBI CPETHETO OOIIEro
obpazoBanus (POII COO), npencrabieHHbIXx B DeepaabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenmum mnpemnomaBaHusi ydeOHOTO mpeaMeTa «XUMHUS» B
oOpa3oBaTtenpHbIX  opranuzauusax  Poccuiickoit ~ @enmepanuu,  pealu3ylIIUX  OCHOBHbBIE
oOpa3zoBaTeNnbHbIE IMPOrPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHS BOCIUTAHHUSA B
Poccutickoit ®enepanun Ha nepuon g0 2025 roga» (Pacmopsixenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.) u paccuntana Ha 2 4 B Hezlento (Bcero 68 u).

IInanupoBanue cocrtaBieHO Ha ocHOBE [Iporpammsel kypca «BBenenue B xumurio. Bemecta»
utst 7 kitacca o6meoopazoBaTenbHbIX yupexaeauit .I'. Octpoymona, O.C. ['abpuensina.

Yuebnuk - W.I'. Octpoymos, O.C. I'abpuensn, C.A.CnagkoB «Xumus» (7 kiacc). — M.:
«IIpocsemienuen, 2022

[Ipennaraemplii MpONENEBTUYECKUHA KypC HOCHT PEKOMEHJATENIbHBIN XapakTep U SIBJIAETCS
ABTOHOMHBIM I10 OTHOILIEHUIO K O0SI3aTEIbHOMY KypCy OCHOBHOM HIKOJBL [loaToMy B HEM HEM30€XKHbBI
HEKOTOpbIE TOBTOPBI YU4EOHOTO COMAEp)KaHMs, MOJAHHOIO B OOs3aTElIbHOM Kypce yxe B Jpyrom (opmare.
OnHako OHM HE HapyHIalOT CUCTEMHOCTH W IOCIEA0BaTEIbHOCTU Kypca. [Ipemaraemplii Kypc XoTs U
HOCHT OOIIEKYJIbTYPHBII XapakTep 1 He CTaBUT 3a/1a4y Npo(ecCHOHATBHON MOATOTOBKH 00YYaOIIMXCS, TEM HE
MEHee IMO3BOJISIET MM OIPEZIEIUTHCS C BEIOOPOM POt 00yUESHHS B CTAPIIICH IIKOJE.

Hauano cucreMHOro u3y4eHus XMMUU B 7-M KJIacce MO3BOJISET:
- YMEHBIIUTh HHTEHCUBHOCTD IIPOXOXKACHUS yueOHOro MaTepuasa B OCHOBHON IIKOJIE;
- IIOJIYYUTh BO3MOXHOCTb U3yuamy, a HE npoXooums 3TOT MaTepHall, UMETb BpeMs 1Ji OTpabOTKU U
KOPPEKLHMU 3HAHUN y4aIIuXCs;
- (hopMupoOBaTh YCTOMUMBBINA IO3HABATENIbHBIM HHTEPEC K IPEMETY;
- MHTETPUPOBATH XMMHIO B CUCTEMY €CTECTBEHHOHAYYHBIX 3HAHUH IS (OPMHUPOBAHUS XUMHUYECKOM
KAapTUHBI MUPA KaK COCTaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHUHBI.

B 7-m «xnacce yuwamuecs 3HAaKOMATCA C COCTaBOM U KiaccMpUKalMeld BELIECTB,
paccMaTpUBAIOT CMECH BEIIECTB M MX COCTaB, M3y4yalOT CHOCOOBI pa3/ieleHus cMeceil Ha OCHOBE
(u3MYECKUX CBOMCTB OOpa3yIOLIMX 3TH CMECH KOMIIOHEHTOB. TakuM o0pa3oM, Kypc XUMHUHU 7-TO
KJIacca peaJn3yeT 3HaYUTENbHYIO YacTh IIEPBOT0 ATAIA N3Y4YEHUs IIKOJIBHON IUCHUIIIMHBI.

Kypc mnoctpoen Ha wujee peanu3aluud MEXKIPEAMETHBIX CBs3ed XUMHUU C JAPYTUMHU
€CTECTBEHHBIMHM JMCLUUIUIMHAMM, BBEIEHHBIMH B OOy4YeHHME paHee WIM MapajulebHO ¢ XHUMHEH, a
[IOTOMY IMO3BOJISIET aKTyaJU3UpOBaTh XUMHUYECKHE 3HAHUS Y4YalllUXCs, IOJIyYEHHbIE Ha YpOKax
€CTeCTBO3HaHUs, Ouonoruu, reorpaduu, ¢(U3MKM M Jpyrux HaykK o npupoge. B pesynbrare
YMEHBINAETCSl MCUXOJIOTHYecKas Harpy3ka Ha yYalllUXcsl C TOSIBJIGHMEM HOBBIX NpPeaMETOB. Takum
obpazom, popMupyeTcsl TOHUMaHue 00 UHTETPUPYIOIIEH POJIM XMMHUU B CUCTEME €CTECTBEHHBIX HayK,
3HAYUMOCTH ATOTO MpeaMeTa JUIsl YCHEIIHOTO OCBOEHHUS CMEKHBIX AUCHUUILIMH. B KOHeuHOM cuere
Takas MEXIpeAMETHas WHTEerpauus crnocoOcTByeT (OPMHPOBAHUIO €IMHONW €CTECTBEHHOHAYyYHOU
KapTUHBI MUPA YK€ Ha HauaJIbHOM JTare U3y4eHHs] XUMUH.

B cootBerctBum ¢ TpeboBanusimMu PI'OC B Kypce MOAYEPKHUBAETCS, YTO XMMHUS — HayKa
sKcrepuMeHTanbHas. [losTomy B 7-0M Kilacce paccMaTpHUBArOTCS TaKM€ METOJIOJIOTUYECKUE MOHSTUS
y4eOHOro ImpeaMeTa, Kak HKCIEpUMEHT, HaONoJeHHe, H3MEpeHHe, OIMCaHHue, MOEIUpPOBaHUE,
TUIO0TE3a, BBIBO/.

[IpennoxxeHHBIN MPOIEAEBTUUECKUN KYpC KaK B TEOPETUUYECKOH, Tak U B (haKTUUYECKOM cBOEH
4aCTU INPAKTUKOOPUEHTHUPOBAH: BCE IOHATHS, 3aKOHBI U TEOPUH, a TAKXKE BAXKHEUILIME ITPOLIECCHI,
BEIIECTBA M MaTEepHUallbl JAKOTCA B IUIAHE HMX IPAKTUYECKOI'O0 3HAYEHUS, NPUMEHEHUs BEIIECTB B
IIOBCEIHEBHOM U3HU U UX POJIM B )KMBOM U HEKUBOU IIPUPOJIE.
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Kypc «BBeenne B XMMHI0» BKJIKOYAeT IECTh IV1aB

IlepBas riaBa «lIpenMer XMMHUU M METOABI €€ M3Y4YECHHUS» 3HAKOMUT ydallluXcs C KpaTKOH
UCTOpPHUEH M CYIIHOCTBIO IpEAMETa, MOHATHAMHU «(PU3NYECKOE TEI0» U «XHMHUYECKOE BEIIECTBOY,
MOJBOJUT K MOHUMAHMIO TOTO, YTO OOJACTU NMPUMEHEHUS BELIECTB OIpPENENIAIOTCS UX CBOMCTBaMHU.
JlaeTcsi mpencrtaBieHHE O (U3MYECKMX M XMMHUYECKHX SBJICHUSAX M METOJOJOTMHM IIO3HAHUS
OKpY’Karollel Ipupobl B CUCTEME €CTECTBEHHBIX HaYK.

I'maBa «CTpoeHHE BEIIECTB W HX arperaTHbIC COCTOSHUS» IPOJODKAET MEXKIIPEIMETHYIO
UHTErpauuo ¢ (¢u3nkoil, Ouonorueid M reorpadueid, (GopMUpPYs YCTOMUMBOE IPEJICTABICHHE O
YacTUI[aX BeIlecTBa (aTroMax, HOHAX, MOJIEKYJaX), OCHOBHBIX XapaKTEPUCTHKAX BEUIECTB B
ra3oo0pa3HoOM, >KHJKOM U TBEPIOM COCTOSIHMAX, O B3aMMHBIX II€peXo/ax BEIIECTB M3 OJHOIO
arperaTHoOro COCTOSIHUS B JPYTO€.

Craenyromas rnaBa «CMecH BEIIECTB M CIIOCOOBI MX Ppa3[esIeHUs» 3HAKOMUT ydallluxcs ¢
YHUCTHIMU BEIIECTBAMH U CMECSMH, BBOJUT KOJHMYECTBEHHOE BBHIPAKEHHUE COCTaBa CMECEH M pacyeThl
Ha UX OCHOBE, paCCMaTPUBAET CIIOCOOBI pa3JesIeHUs] CMECe U OYMCTKH BEIIECTB.

YerBeprass rnmaBa «CocTaB BelIECTB. XWUMHUYECKash CHUMBOJIHMKA» IOCBALICH XUMHUYECKOMY
3JIEMEHTY, MPOCTBIM U CJIOKHBIM BEILIECTBAM, XUMHUYECKUM 3HAaKaM M (GOpMyJiaM U pacyeTaMm Ha HX
OCHOBE.

[Istast rmaBa «IIpocThle BemiecTBa» 3HAKOMHT Yy4alMXCsl C KiaccH(uKalued BelecTB Ha
OCHOBE HMX COCTaBa M C KJIAacCaMU MPOCTBIX BELIECTB — METALIaMH U HEMETaJUIlaMH, a TaKKe
BOXHEUIIMMU IPEACTaBUTENIMH 3TUX KIACCOB.

3akimounTeNbHas, MecTas, riaBa Kypca «CIOXHBIE BEIIECTBAa» COJCPKHUT HH(POpPMAIHIO 00
OCHOBHBIX KJIaccaX HEOPraHWYECKHX COCIUHEHUH, a TakXKe BaKHEHIIMX MPEJCTaBUTENAX ATHUX
kiaccoB. CocraBieHue (opMysl M Ha3BaHMH HEOPTaHMYECKUX COCAMHEHMH OasupyeTcsd Ha TaKOM
KJIIOYEBOM MOHATUN XUMHUH, KAKOBBIM SIBJISIETCS BAJIGHTHOCTD.

C menp0 TOJMYYEHUS W 3aKPEIUICHUS OCHOBHBIX HABBIKOB pPAa0OTBI C XHWMHUYECKUMHU
BEIIECTBAMH, MOCYJOH M 00OpYIOBaHUEM B Kypce IPEAYCMOTPEHO BBINOJHEHHE yJaluluMmucs Oosee
JecATH JTa0OPaTOPHBIX OMBITOB, TSTH NMPAKTUYECKUX paboT, B TOM YHUCIIE OIHOH, BHIHECEHHOW B
Ka4yecTBe JIOMAIHEero sKcrnepuMenTa («BplpaliuBaHue KpUcTaioBy).

PyOexHBII KOHTPOJIb 3HAHUH OCYHIECTBISETCS MPOBEACHUEM JIBYX KOHTPOJBHBIX paboT IO
TemMaM «CMecH BeIIeCTB U UX cocTaBy U «Kitaccupukaiuss XUMUYECKUX BEILIECTBY.

B nmnocnenHeill KoJlOHKE TpUBEIEH NEPEYeHb JIEMOHCTPALlMOHHOIO OJKCIepUMeHTa (OH
obo3HaueH 0ykBoi [) u 1abopaTopHbIX ONBITOB (OHU 0003HaYeHbI OykBOH JI).

B kypce Taxke mpeaycMOTPEHO IATh NMPAKTHYECKUX padoT, OJJHA W3 KOTOPBIX BBIHOCHTCS Ha
JOMAIIHUHM YYeHUYECKUN SKCTIEPUMEHT.

Peasm3anmsa naHHoil padodeil mporpaMmbl nmpeamnosaraer (OpMHUpPOBaHHE V YYAIMXCH
o01ey4eOHbIX YMEHUH W HABBIKOB, VHHBEPCAJBLHBIX CHOCO00B 1esiTeJIbHOCTH M _KJIOYeBbIX
KOMIIeTEHIM

e JWCIOJIB30BAaHME JUIsl TIO3HAHUS OKPYKAIOIIEr0 MHUpa pa3iu4HbIX HAy4YHBIX METOJOB

(nabnroieHue, U3MepeHue, ONrcaHue, SKCIIEPUMEHT);

L] IMPOBCACHUC IMPAKTUUCCKUX U na6opaTopHHx pa60T, HCCJIIOXKHBIX 3KCIICPUMEHTOB U OIMMCAHUC

UX PE3yJIbTaTOB;

. HCIIOJIB30BAHHUE JJIA pCHICHUSA ITO3HABATCIIBHBIX 3a1a4 pa3JIMYHbIX HCTOYHHUKOB I/IH(bOpMaI_[I/II/I;
e MpeACTaBleHHE MHGOPMALMU B Pa3IMYHOM BHUJE, NMEpeBoJ] MH(OpMAIMM W3 OJHOTO BUAA B

JIPYrOi;

e coOMI0/IeHUe HOPM U IIPaBUJI NTOBEICHUS B XUMUYECKUX JTa00paTOpHsIX, B OKpYXKarollei cpene,

a TaKoKe MpaBmJI 3I0POBOT0 00pa3a KU3HU.

IHesieBble NPUOPHUTETHLI BOCIUTAHNSA, Peajn3yeMble B JaHHOW padoyeld mporpaMmme.
Coznanue OJarompuATHBIX YCIOBHM JUIsi Pa3BUTHS COLMATBHO 3HAYUMBIX OTHOIICHUM
IIKOJIBHUKOB, U, MPE¥K/I€ BCET0, IEHHOCTHBIX OTHOIIECHUN:
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K CEMbE KaK IJIABHOW OTOpPE B )KU3HM Y€JIOBEKA U HCTOUYHHUKY €0 CYACTHS;

K TpyAy KaKk OCHOBHOMY CIIOCOOY JOCTHXKCHHUS KU3HEHHOTO OJarormoiay4us 4eloBeKa, 3aJory

€ro YCIENIHOTO MPO(ECCHOHAILHOTO CaMOOIPEICIICHUSI W ONIYIICHUS YBEPEHHOCTH B

3aBTpAIIHEM JHE;

v K CBOEMY OTEYECTBY, CBOEH MaJloil M 0oJbLIOl PoMHE Kak MeCTy, B KOTOPOM Y€EJIOBEK BBIPOC
Y TIO3HAJI TIEPBBIC PAIOCTH U HEYJA4H, KOTOpas 3aBelllaHa eMy MPEeIKaMH M KOTOPYIO HYKHO
obeperarsb;

v K [Opupoje Kak WCTOYHUKY JKU3HM Ha 3eMile, OCHOBE CaMOro €€ CYLIECTBOBAHUS,
HYKIAIOIICHCs B 3alIUTE M MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKa;

v\ K MHpPY Kak [NIaBHOMY IPHHIMITY YEIOBEYECKOTO0 OOLIEKMTHS, YCIOBHIO KPENKOM IPYyxKObI,
HaJI&)KMBAHUSI OTHOILICHHH C KOJUIETaMH IO paboTe B OyaylIeM W CO3/IaHusl OJarompusiTHOTO
MUKPOKJIMMAaTa B CBOCH COOCTBEHHOH CEMbE;

v\ K 3HaHMAM KaK MHTEJUIEKTYalIbHOMY pPECypcy, o0ecreuuBaromieMy Oyiayliee 4eloBeKa, Kak
Pe3yNbTaTy KPOTOTINBOTO, HO YBICKATEIBHOTO y4eOHOTO TPY/Q;

v K KyJIbType Kak JyXOBHOMY OOraTcTBY OOIIECTBA U BXKHOMY YCIOBUIO OLIYIIEHHS YETOBEKOM
MOJIHOTHI TPOKUBAEMOU KHM3HU, KOTOPOE JAIOT €My UYTEHHUE, MY3bIKa, UCKYCCTBO, TeaTp,
TBOPYECKOE CAMOBBIPAKEHHC;

v\ K 30pPOBBIO KaK 3aJI0I'y JOJrOM M aKTMBHOMN JKU3HM YEJIOBEKA, €r0 XOPOILEr0 HACTPOEHHS H
ONTUMHUCTUYHOTO B3IJIsiIa HA MUD;

v\ K OKPYXAIOUIUM JIOJAM Kak Oe3yCJIOBHOW W abCONIOTHOM [EHHOCTH, KaK PaBHONPABHBIM
COIMAJIbHBIM TApTHEPaM, C KOTOPHIMH HEOOXOJMMO BBICTPAaWBaTh JOOpOXKEIATCIbHBIC |
B3aMMOTIO/JICPKUBAIOIINE OTHOLICHHUS, JAIOIINE YEIIOBEKY PaloCTh OOIICHUS U TIO3BOJISIFOIINE
n30eraTh 4yBCTBA OJMHOYECTBA,

v' K camuM cebe Kak X03s€BaM CBOEH CY/bObI, CAMOOPEAEISIOMIAMCS H CAMOPEATU3YOIIHMCSI

JMYHOCTSIM, OTBEUAIOIIMM 3a CBOE COOCTBEHHOE OyayIee

AN

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITIPEJIMETHBIE PE3YJIBTATbI
OCBOEHMUSA COAEPKAHUA KYPCA

JInyHOCTHBIE Pe3yJIbTAThI

JIMuyHOCTHBIE PE3ylbTAaThl OCBOCHHS IPOTPaMMBbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B XOJIe OOy4YeHUS XMMHUU B €IWHCTBE y4eOHOW M BOCHUTATENHLHON [EATETbHOCTH
Opranuzaniii B COOTBETCTBUU C  TPAJUIMOHHBIMH POCCUHCKHMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUIaMHU U HOPMaMH MOBEACHUS,
Y CIIOCOOCTBYIOT IPOIIECCaM CAaMOIO3HAHMUS, CAMOPA3BUTHS U COLMAIN3AINHN 00YJaIOIIIXCS .

JIM4HOCTHBIE pe3ybTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:
Iampuomuueckozo éocnumanus
1) IIEHHOCTHOTO OTHONIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HAcJeAWI0, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOW HAyKM B IKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpPMAIMEH O MEepPeNoBBIX AOCTIKEHUSX U OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpaA U
o01ecTBa;
I'pasicoanckozo eocnumanus
2) mpeAcTaBlIeHUsI O COLMAIBHBIX HOPMax W MPaBWJIaX MEKINYHOCTHBIX OTHOIICHHHA B KOJIEKTUBE,
TOTOBHOCTH K Pa3HOOOpPa3HOHW COBMECTHOM  JEATEIBHOCTH TPU  BBIMOJHEHUH  YUEOHBIX,
MO3HABATENBHBIX 33/1a4, BBIMOTHEHUH XUMHUYECKHX JKCIIEPUMEHTOB, CO3JAaHHH YYEOHBIX MPOEKTOB,
CTpPEMJICHHsI K B3aMMOIOHUMAHUIO W B3aMMOITIOMOIIM B TMPOIECCE ATON YYEOHOU ACSATEIHHOCTH,
TOTOBHOCTHU OII€HUBATH CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBAPHUILEH C MO3UIUKA HPABCTBEHHBIX U
MPaBOBBIX HOPM C YIETOM OCO3HAHMSI MOCTEACTBUIN MTOCTYIKOB;
Ilennocmu nayunozo nosnanus



3) MUPOBO33PEHUECKHX MPEACTABICHUI O BEIIECTBE U XUMUUYECKON

peaxkiuu, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HayK{ U COCTABJISIOLIMX OCHOBY JJI IOHUMAHMS CYITHOCTH HAYYHOU

KapTUHBI MHpPa; NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOAHOU CPENO, O POJIM XMMHUHU B IMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeNbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJIYYEHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOAUMBIX
U1 00bsACHEHUsI HAOI0JaeMbIX MPOILIECCOB U SIBICHMIA;

5) nmo3HaBaTeIbHON U UH(POPMAIIMOHHON KYJIBTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATypod, AOCTYNHBIMH TEXHHUUYECKUMHU CPEIACTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHI0O M [IO3HAHUIO, JIOOO3HATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, UCCIEI0BATEILCKON /IEATEIILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH U
ypoBHs 00y4eHUs B JalbHEHIIIEM;

Dopmuposanusn Kyibmypvl 300p06bs

7) oco3HaHMS LEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3JI0OPOBBII 00pa3 KU3HHU, OCO3HAHUS MOCIIEACTBUN U HETIPHUATHS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
QJIKOTOJISl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOOJeHUsT TpaBuil 0€30MacHOCTH MpU
00palIeHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

Tpyooeozo éocnumanusn

8) KOMMYHUKATUBHON KOMIICTCHTHOCTH B OOIIIECTBEHHO TOJIC3HOM,

y4e0HO-UCCIIeIOBATENLCKON, TBOPUYECKON U IPYTHX BHUIAX AEATEIBHOCTH; HHTEpEca K MPAKTUYECKOMY
U3Y4EHHIO Npodeccuil U TpyJa pa3IudyHOro pojaa, B TOM YKCJIE Ha OCHOBE NPUMEHEHMSI IIPEIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA MHAMBHUAYAILHON TPAEKTOPHUH MPOJOILKEHUST 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XHMMHHM, OOIIECTBEHHBIX MHTEPECOB W
moTpeOHOCTEH;

JKonozuueckozo eocnumanus

9) 2KOIOTUYECKH 11eIeCO00Pa3HOr0 OTHOIICHUSI K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e€ CylleCTBOBaHMs, IOHUMaHUs LIEHHOCTH 3JI0pOBOro U 0€30macHOro oopasa kKM3HU, OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (U3MUYECKOMY M TCHXHMYECKOMY 30POBBIO, OCO3HAHHS IEHHOCTU
coOroieHHsl TpaBUil 0€30MacHOrO MOBEACHUS MpHU paboTe C BEIIECTBAMM, a TAKXKE B CUTYalMsX,
YIPOKAOLINX 310POBBIO U KU3HHU JIIOJIEH;

10) cnocoOHOCTH NPUMEHATh 3HAHMS, MOJYy4YaeMble NPU HM3YYEHUH XMMHHM, JUISI pEUIeHHs 3ajad,
CBSI3aHHBIX C OKpPY)KAIOIIEH NPUPOJHOW CpENOM, IMOBBILEHUS YPOBHS JKOJIOTMYECKON KYIbTYPBI,
OCO3HaHHUs TJ00aJIbHOIO XapaKTepa HKOJIOTMYECKUX MpOOJIeM U IMyTell HX pelIeHHs MOCPEeACTBOM
METOJI0OB XUMHU;

11) oSKOIOTMYECKOro  MBIIUIEHUS, YMEHUS pPYKOBOACTBOBATbCA WM B  II03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MTPAKTHKE.

MeranpeamMeTrHblie pe3yabTaThl
MertanpeameTHble pe3ynbTaThl OCBOEHHS OOpPa30BAaTE€IbHOM NPOrpaMMbl MO XUMHH OTpa)KaroT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMU ACUCTBUAMHU, B TOM YHUCIIE:

Ba3zoevimu nozuveckumu oelicmeuamu

1) yMeHHeM HCHOJIB30BAaTh MPUEMBI JOIMYECKOIO MBIIUICHUS MPH OCBOCHHWHU 3HAHUIL: PacKphIBAaTh
CMBICT XUMHUYECKUX MOHATUHN (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JAPYTUMH TIOHSATHSIMH), HCIIOJIB30BaTh MOHATHS AN OOBSCHEHUS OTHENbHBIX (DaKTOB U SIBJICHUM;
BbIOMpATh OCHOBAHMSI W KPUTEPUHU [UIsl KJIACCU(PUKALMKU XUMHUYECKHMX BEIIECTB UM XUMHUYECKHUX
peaKLuii;

YCTaHABIIMBATh NMPUYMHHO-CJIE/ICTBEHHBIE CBA3M MEXAY OOBEKTAaMU H3yYEHUS; CTPOUTH JIOTHYECKHE
paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 AHAJIOTUN); 1€JaTh BHIBOABI U 3aKIHOUYECHHUS;

2) yMeHueM MPUMEHSTh B MpOIecce TO3HAHMSI CUMBOJIMYECKUE (3HAKOBbIE) MOJIENIU, UCIIOJIb3yEeMbIE B
XMUMHHU, TpeoOpa3oBbIBATh IMIUPOKO TNPUMEHSEMblE B XHMHUHU MOJICJIbHBIE MPEJCTaBICHUS —
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XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTa), XuMudeckas popmysia U ypaBHEHHE XUMUUYECKON peaKkIMu —
IIPH PEIICHUN y4eOHO-TI03HABATENbHBIX 33/1a4; ¢ YUETOM STUX MOJACIBHBIX MPEICTABICHUN BBISBISTH
U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M
XMMHYECKUX PEAKIIUI;

bazoevimu uccnedosamenvckumu oeiicmeuamu

3) yMEHHEM HCIO0JIb30BATh MOCTABJICHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA IO3HAHMS, a TaKXKeE B
KauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

4) npuoOpeTeHHe OmbITa MO I[UIAHUPOBAHHWIO, OPraHU3allUd W MIPOBEIACHUIO YYECHHUYECKHX
SKCIIEPUMEHTOB: YMEHME HaOJI0aTh 3a XOJOM IIPOLECCa, CAMOCTOSITENIbHO IPOTHO3UPOBATH €0
pe3ynbrat, (opMmynupoBaTh 0000IIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOIO OIbITA,
WCCJICTIOBAHMSI, COCTABIISATh OTUET O MPOICNIaHHOM paboTe;

Pabomoii ¢c unghopmayueit

5) ymeHueM BbIOMpPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAIMIO Pa3IMYHbIX BUIOB U (hopMm
MpE/ICTaBICHMs, TIOJYy4YaeMyl0 U3 Ppa3HbIX HCTOYHUKOB (HAyYHO-TIONYJSpHAs JIATEparypa
XUMHUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE 1oco0us, pecypcebl HTEepHETA);

6) yMEHHEM MPUMEHSTh Pa3IMuHbIe METO/IbI U 3aPOCHI IIPU MTOUCKE

u otbope MH(OPMAIMK U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOMUMBIX IJISI BBHIIOJHEHUS YYEOHBIX U
MO3HABATENBHBIX 3a/lad OMpeNelIEHHOr0 THMA; MPUOOpPETeHHE OMbITa B OOJACTH HCIOJIB30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJaJICHHE KyJIbTYpPOi aKTUBHOTO MCIIOIb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

7) yMEHHEM HUCTIOI30BaTh M aHAIM3UPOBATH B MpOIecce yUeOHOM

U HCCIENAOBATEIbCKOW AESITENbHOCTH HWHGPOPMAIUIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO
XO03sICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKarOIIel MPUPOAHON Cpebl;

Yuueepcanvnvimu xommynukamuenvimu oeiicmeuamu

8) ymMeHneM 3a7aBaTh BOPOCHI (B XOZ€ JUaiora H/UIH JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4H;

9) mpuoOpereHue ombITa NPE3EHTAUUU PE3YyIbTATOB BBIIOJHEHUS XWMHUYECKOTO H3KCIEPHMEHTa
(;mabopaTtopHOro ombiTa, Ja00OPAaTOpPHONM pPaOOTHI MO MCCIEAOBAHUIO CBONCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

10) 3aMHTEepeCOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IT03HABATEIbHOM

U MCCIIEI0BATENbCKON AESITETbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX
MHTEPECOB U COTJIACOBAHMS MO3ULIUN (00CYXIeHHsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI» H JIP.);
Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

11) ymeHHneM caMOCTOSITEILHO ONPENENATh eI JeSTeTbHOCTH,

IUIAaHUPOBATh, OCYILIECTBISATh, KOHTPOJIMPOBaTb U IpPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTb, BEIOUpATh Hanbosee

3¢ dexkTuBHBIE CMOCOOBI  pelleHHsT y4yeOHBIX M IO3HABATENIbHBIX 3aJad, KOPPEKTUPOBATH
MPEJIOKEHHBIN AITOPUTM JEHCTBUM IIPU BBIIOJIHEHUHU 3a1aHUM C YYETOM IOJIYyYEHUS HOBBIX 3HAHWUU
00 n3ydaeMbIX 00BEKTaX — BEILECTBAX U PEAKIUsX;

12) ymeHueM HCTOIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, Mpe/iaraeMbie

B YCJIOBMHM 3aJaHUM.

IIpeaMeTHbIE pe3yJbTaThl 00yUYECHUS

B cocraBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOGHHIO O0S3aTENBHOTO  COJEpIKaHMS,
YCTaHOBJICHHOTO JIAaHHOW MPUMEPHOU pabodeil mporpaMMOi, BBIIECTSIOT: OCBOCHHBIE O0YJArOITMMUCS
Hay4HbIE 3HaHUS, YMEHHS U CIIOCOObI IeHCTBUM, crienudruecKue sl MPeIMETHON 001acTh «XUMUS»,
BUJBl JIEATEIBHOCTU 110 TMOJIYYEHHUIO HOBOTO 3HAHMs, €ro HHTEpIpeTaluH, MNpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JINYHBIX YIEOHBIX U HOBBIX CUTYalHUsX.

[IpenMeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Yy OOYYAIOIIMXCS CIIEAYIOLIUX
YMEHHM:



UCROIb308amb TIPU XAPAKTEPUCTUKE BEUIECTB MOHATHUS: «aTOM», «MOJIEKYJa», «XUMHUECKUH
AIIEMEHT», «XMMUYECKHI 3HAK, WM CUMBOJ», «BELIECTBO», KIIPOCTOE BELIECTBO», «CIOKHOE
BEIIECTBO», «CBOMCTBA BEIIECTB», «XMMHUYECKHE SBJICHUA», «(DU3NYECKHE SIBICHUN»,
«KOX(PPUIMEHTBI», «UHACKCH», «OTHOCUTEIIbHAS AaTOMHAs Macca», «OTHOCUTENIbHAs
MOJIEKYJISIpHAsl Maccay, «MaccoBas J0JIs HJIEMEHTay;

3Hamb: TPEJAMEThl H3Y4YEHHUS ECTECTBEHHOHAyUHbIX JAUCLUUIUIMH, B TOM 4YMCJIE XHUMUM,
xumuuaeckue cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUs U NIPOU3HOLICHUE;

Knaccuguyuposamp BElIECTBA 10 COCTABY HA IIPOCTHIE U CIOKHBIE;

paznuyamp: TEIa U BEILECTBA; XMMUYECKHH JIEMEHT U MPOCTOE BEIIECTBO;

onucvlieams: HOPMbI CYILIECTBOBAHUS XMMHUYECKHX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCThIE
BEIIIECTBA, CIOXHbBIE BEUIeCTBAa); Tabnuunyo (opmy [lepronndeckoil cuCTEMbl XUMHUECKUX
9JIEMEHTOB; MOJIOKeHUEe auieMeHTa B Tabmuue J[. M. MenzgeneeBa, HCIONb3ysl IMOHSTHSA
«IIEPUOM», «TPYIAY, «TJIaBHAS IOATPYIIA», «I00OYHAs MOATPYIIA», CBOWCTBA BEIIECTB
(TBEpABIX, )KUJKHX, TA3000pa3HbIX);

00bACHAmMb CYUTHOCTb XUMMYECKUX SBJIEHUH (C TOYKHM 3pPEHUS aTOMHO-MOJIEKYJSPHOTO
YUEHUS) U MX IPUHIUITHAIBHOE OTIMYNE OT (PU3HUYECKUX SBICHUH;

Xapakmepu3o0eams: OCHOBHBIE METOJbI M3YYEHHUS ECTECTBEHHBIX MUCHUIUIMH (HAONIO/CHHE,
HKCIEPUMEHT, MOJICIIMPOBAHKE); BEHIECTBO 10 €ro XMMHUYECKOH (opMyse COTJIacHO IUIaHY:
KayeCTBEHHBI COCTaB, THUIl BellecTBa (IPOCTOE MJIU CIIOKHOE), KOJUYECTBEHHBIM COCTaB,
OTHOCHTEJIbHAsI MOJIEKYJISIPHAs Macca, COOTHOIIEHUE MAacC 3JIEMEHTOB B BEILIECTBE, MAaCCOBbIE
JI0JM 3JIEMEHTOB B BEIECTBE (I CIIOKHBIX BEILECTB); POJIb XUMHUH (IOJOKHUTEIbHYIO M
OTPHIIATENIbHYIO) B )KU3HU YEJIOBEKa, apTYMEHTHPOBATh CBOE OTHOIICHHUE K 3TOW Ipodieme;
6bIYUCIAMb OTHOCUTENBHYIO MOJEKYJISpPHYIO Maccy BEIlecTBa M MAacCOBYIO JIOJIO
XUMHUYECKOI'0 3JIEMEHTA B COEIMHEHUSX;

npoeooumsp HaOIOACHUS CBOMCTB BELIECTB U SIBICHUH, IPOUCXOJAIINX C BEIIECTBAMH;
cobnodams NpaBUiIa TEXHUKH 0€30IaCHOCTHU MPU NMPOBEJCHUN HAOIIOJCHUN U Ta00paTOPHBIX
OTIBITOB;

UCNONIb306amMb TIPH XAPAKTEPUCTHKE BEIIECTB TOHATHS: «METAUIBD», «IUIACTHYHOCTHY,
«TEIUIONPOBOAHOCTDY, «3JEKTPONPOBOJAHOCTDY, «HEMETAJIIBDY, «aJUIOTPOIHS», «aJIOTPOITHBIE
BUJIOM3MEHEHHS, WIIN MOAH(PHUKAIIAN;

Knaccuguyuposams NpOCTHIE BEIIECTBA HA METAJLIBI U HEMETAJLIbI;

onpedenams NPUHAIISKHOCTh HEOPTAHMYECKUX BEIIECTB K OJHOMY M3 M3yYCHHBIX KIIACCOB:
METaJUIbl U HEMETAIJIbI;

00Ka3vleams OTHOCUTEIBHOCTD JIENIEHUSI TPOCTHIX BEIIECTB HA METAJUIbI U HEMETAJLIBL;
xapaxkmepu3zoeamp o0O1e PU3NIECKIE CBONCTBA METAILIOB;

00vACHAmMB MHOTOOOpa3ue MPOCTHIX BELIECTB TAKUM (PAaKTOPOM, KaK alJIOTPOIIHS;

onucwléams CBOWCTBA BELIECTB (HA IPUMEpaXxX MPOCTHIX BEIIECTB - METAJIIOB U HEMETAIIIIOB);
cobdr00ams npaBwila TEXHUKU 0€30IaCHOCTH MPH MPOBEACHUH HAOII0eHUH 1 1a00paTOPHBIX
OTIBITOB;

UCnoOnb3086amp  TPU  XAPAKTEPUCTHKE  BEIIECTB  TOHATHS:  «CTEMEHb  OKUCIECHUS,
«BAJICHTHOCTBY»,  «OKCHIIBI»,  «OCHOBAHHS»,  «IIEJIOYN»,  «KAUYECTBEHHAS  PEaKIUs»,
«UHAUKATOP», «KUCIIOTBIY, «KHCIOPOJCOAEPIKALINE KUCIOTBI», «OCCKUCIOPOIHBIE KUCIOTHI»,
«KHCIIOTHASI CPENIay, «IIEJIOUHAs CPeay, «HEUTpaIbHAs Cpella», «COJIN», KCMECHY;
Knaccugpuyuposams Cl0XKHbIE HEOPTaHUYECKHE BEIIECTBA M0 COCTaBY Ha OKCH/JIbI, OCHOBAHUS,
KHCJIOTBl M COJIW; OCHOBAHWSI, KUCIOTHI M COJHM TI0 PAacTBOPUMOCTH B BOJIE; OIPENENAThH
NPUHAIIISKHOCTh HEOPraHWYECKHX BELIECTB K OAHOMY M3 H3YYEHHBIX KJIAcCOB (OKCHIBI,
OCHOBaHMsI, KUCIIOTHI, COJIN) TI0 (hopmyiie;

onucvlgams CBOWCTBA OTAEIBHBIX MPEACTaBUTENCH OKCUAOB (Ha MpUMEpE BOJBI, YTIEKUCIOTO
rasa, HeralleHo U3BEeCTH), JETYYUX BOJOPOIHBIX COCTUHEHUH (Ha MpUMEpe XJIOPOBOJOPOA U
aMMHaKa), OCHOBaHUN (Ha MpUMepe THAPOKCHIOB HATpusl, Kajlusd U Kallblius), KUCIOT (Ha
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MpUMEpe CEPHOW KHUCJIOTHI) M COJIeW (Ha MpuUMepe XJIopuia HaTpus, KapOOHAaTa KajbIlusi,
docdara xanpius);

® onpedensams BAICHTHOCTD DJIEMEHTOB B BEI[ECTBAX;

e cocmaenamep HOPMYIIBI OKCHIOB, OCHOBAHUM, KUCIOT U COJEH MO BaJIEHTHOCTSIM 3JIEMEHTOB,
yKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJICH;

® cocmaenams Ha3BaHUS OKCHJOB, OCHOBAHUHN, KHCIIOT U COJICH;

® DHKCHEPUMEHTAIBHO Pa3INyaTh KUCIOTHI U LIEIOYH, MOJIB3YSICh HHANKATOPAMH;

® ucnonv3oéamb NPU PEIICHUHM PACUETHBIX 33734 MOHATHUS «MaccoBas JOJIA dSJEMEHTa B
BEIIECTBE», «MAaccoBas JOJIsI PACTBOPEHHOI'O BEILIECTBA», «00BEMHasl JOJS Tra3000pa3HOro
BEIIECTBAY;

® npo6oOumdp pacyeThl C WCIOJIb30BAaHUEM MOHATUI «MaccoBasi JOJS 3JEMEHTa B BEIIECTBEY,
«MaccoBasi 10J1sl PACTBOPEHHOTO BEILIECTBAY», «0ObEMHas OJIsl Ta3000pa3HOro BEIIECTBAY.

® ycmaunaenueamp NPUINHHO-CIEICTBEHHBIC CBSI3U MEXKIY (PU3UUYECKUMU CBOWCTBAMU BEILIECTB
U CI0cOO0M pa3zielieHHs cMeceit;

Copep:xxanue Kypca XuMHH Uil 7 Kjacca
(2u 6 Hedento,; ecezo 68 u)
Tema 1. Ilpeamer xuMuu U MeTObI ee u3yueHus (6 )

[Ipenmer xumuu. 3HayeHHE XUMUM B KU3HM COBPEMEHHOIO 4esioBeka. Tena u BemiectBa. CBolcTBa
BeiecTB. [ IpuMeHeHre BelecTB Ha OCHOBE MX CBOMCTB.

Ou3MYeCKHEe SIBICHUS W XUMUYECKUME pPeakimu. Beniecrsa, ydacTBYIOIIME B PEAKIMU: HCXOIHBIC
BEIIECTBA U TPOAYKTHl peakimu. [Ipu3HaKM XMMUUYECKMX pEeaklMii: U3MEHEHHE IBETa, BBINAJCHUE WU
pacTBOpEHHE 0Ca/IKa, BBIJETIEHHUE Ia3a, BbIICICHNE WM ITOITIOLIEHNE TEIUIOTH M CBETA, TIOSIBICHHUE 3aaxa.

HaGuronenue v sKkcriepiMeHT B XMMUHM. M3yueHue riaMeHu CBeuH U CIUPTOBKHU. [ uroTe3a u BBIBOL.
OdopmreHne pe3yabTaToB SKCIIEPUMEHTA.

Jdemoncrpanuu. 1. Komneknus pasznuuHblX (QU3HMUECKUX TeN U3  OJHOTO BELIECTBA
(crexsisHHOM nabopatopHoil mocyael). 2. Komneknus «CBoiicTBa allOMUHMS Kak OCHOBA €ro
npuMeHeHus». 3. BzaummonelictBue Mpamopa ¢ COJSHOM KuciIoTOH. 4. IlomyTHEeHHE W3BECTKOBOM
BoAbl. 5. BrimapuBanue pactBopa xJyopuia Kanblus. 6. BsaumopeiictBue 1menoum (¢
¢deHondrasenHom) ¢ KucIOTOW. 7. B3ammozelicTBue mienodu ¢ pacTBOPOM MEAHOrO Kymopoca. 8.
B3aumogeiictBue ruapokcuna meau (1) ¢ kucmotoi.

JlaGopaTopHsle onbIThl. 1. M3yuenue miamenu cseur. 2. CtpoeHue cnupToBku. 3. M3yuenue
IJIAMEHU CITUPTOBKH.

IIpakTnueckass padora Nel. 3HakoMCTBO ¢ J1labopaTopHbIM obOopynoBaHueM. IlpaBuia
TEXHUKH 0€30MacHOCTH MPH padoOTe B XMMHUYECKOM KaOUHeTe (J1abopaTopu).

Tema 2. CTpoeHHe BeIIeCTB H HX arperatHbie cocrosinus (4 u)

Crpoenue BemiecTB. AToMbl M Mosekynbl. Juddysus. bpoynockoe nBuxenune. OCHOBHBIE
IIOJIOKEHUSI aTOMHO-MOJIEKYJIIDHOTO Yy4YeHus. BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO
CTPOEHHU.

ArperaTHble COCTOSIHUA BellecTB. ['a3bl, 0COOEHHOCTH MX CTpPOEHUs U cBoicTBa. JKuakocrtu,
0COOEHHOCTH UX CTpOeHM U cBoicTBa. KoHeHcanus u kpuctayumsanus. TBepblie BelecTsa.

Kpucrannnueckue pemerku. AMop@HbIe BemiecTBa. B3aumMHble nepexoibl MeXIy pa3inuyHbIMU
arperaTHbIMM COCTOSIHUSIMM BEILIECTB.

demoncrpauuu. 1. Ilepexonsl BOABI B pa3iM4YHBIX arperaTHbIX COCTOSIHUAX. 2. Mopenun
KPUCTAJNIMYECKUX peIIeTOK anMasa u rpadurta. 3. Komnekuus aMOpQHBIX BELIECTB U MaTEpUAOB U
W3/1eNINI U3 HUX.

JlaGopaTopHusble onbIThl. 1. M3yuenne auddysun nesomopanta B Bo3ayxe. 2. PactBopenue
caxapa B Bojze. 3. JIuddy3us noHOB nmepMaHraHata Kajausi B BOJHOM pactBope. 4. [IpoBepka mpubopa
JUISL TIOJIyYEHHUs ra3a Ha TE€PMETUYHOCTb.



Tema 3. Cmecu BeliecTB, X COCTaB.
dusnyecKue siBJIeHUs] B XUMUH H cIOco0bI pa3aeienus (17 u)

YucTble BemecTBa U cMecH. ['oMOreHHble U rereporeHHsle cMecu. ['a3oo0pas3Hble, KUAKHE U
TBEPJBIE CMECH.

Boznyx — npupozanas razoas cmeck. CocraB Bo3ayxa. OObEMHasI 10711 KOMIIOHEHTA Ta30BOI CMECH.
Pacuérsl ¢ ucnonb30BaHUEM MOHATUS «00BEMHAS 107151 KOMIIOHEHTAa CMECH».

IloHsATHE O KOHUEHTpalMu pacTBOpa. MaccoBas JOJII paCTBOPEHHOIO BEILECTBA KAaK OTHOLLCHHE
Macchl paCTBOPEHHOIO BEILECTBA K MAacce pacTBopa. Pacu€rel ¢ MCIOIB30BaHUEM TOHSTHS «MACCOBAs IO
PacTBOPEHHOTO BELLIECTBA.

I[NonsiTHe 0 TEXHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O IPUMecH. MaccoBasi 10151 TIPUMECH.
Pacy€Thl ¢ NCTIOIB30BaHNEM MOHSTUS «MACCOBAs 101 IIPUMECEI .

Pa3nenenne cmeceli Ha OCHOBE pazmuuuii (DM3UYECKUX CBOWCTB HMX KOMIIOHEHTOB.
OrcrauBanue u aekanTarwst. LleHrpudyruposanue.

@unbTpoBaHue U PUILTPAT. Y CTAHOBKA 7S (PUIBTPOBAHMS U MpaBHiIa paboThI ¢ Hell. beIToBbIE
¢buwisTps W1t Bompl. Ancopormst. IIporusoras.

JuctwimpoBaHHas Bojga M e€  momydeHue.  Ileperonka HedTu. PexTudukanuoHHbIe
KOJIOHHBI. HeTenpoyKThI.

JdemoncTpauuu. 1. Komnekuuss mpamopa pas3nuyHbix MectopoxaeHuil. 2. Komnekuus
IPUPOJHBIX M OBITOBBIX CMECEH pa3jIMYHBbIX arperaTHbIX COCTOSHUM (IpUPOAHbIE U OBITOBBIE
pacTBOpBI, cpeAcTBa ObITOBOM XuUMuUU u Turuensl). 3. Komnekuus crekon u cruiaBoB. 4. J[uarpamma
cocTaBa BO3JyXa. 5. ANTEUHble W NHILEBbIE PACTBOPBI C YKAa3aHMEM HUX COCTaBa (3HAKOMCTBO C
THUKeTKaMu). 6. OOpa3lbl XMMUUYECKUX IPENapaToB ¢ yKa3aHUEM CTEIEHH UX YUCTOTHI (MapKUPOBKA).
7. IlpocenBanne Myku. 8. PazneneHue cmecu NOpOIIKOB jkeie3a U cepbl. 9. Pasnenenue cmecu ¢
nomouipo aenurenbHoi BopoHKU. 10. Llentpudyruposanue. 11. ®@unbrpoBanue. 12. Komnekuus
(GUIBTPOB OBITOBOrO M CIELUANBHOrO HazHaueHus. 12. JlaboparopHas yCTaHOBKA JJsl TUCTUIUIALIUY.
13. Komneknust HedrenpomykroB. 14. Kpucramnmzatopsl u kpuctaumsanus. 15. Papdoposas
Jaleyka v BbIIIapUBaHKE B HEH.

IIpakTnueckas paGora Ne2. IlpuroroBieHue pacTBopa € 3aJaHHOM MaccoBOM JoJiei
PacTBOPEHHOIO BELIECTBA.

IIpakTnueckas padora Ne3. BripammuBaHue KpUCTAIJIOB (JOMAIIHUNA H3KCHEpuMeEHT). B
KJ1accax € 2-X 4aCcOBBIM M3YyYEHHEM XUMHHM — OOCY)KJEHHE Pe3y/IbTaTOB JOMAIIHEro SKCIEePUMEHTa,
KOHKYPC Ha JIYYIIIMI BBIPAIEHHbIN KPUCTAILIL.

IIpakTnyeckas padora Ne4. OuncTka NOBapEHHOU COJIH.

Tema 4. CocraB BenlecTB. XuUMU4YecKHe 3HAKH U ¢popmy.isl (7 u)

XHUMHUYECKHE DJJIEMEHTHI. IIpocTbie M CilOXkKHBIE BemecTBa. XUMHUYECKHM DJJIEMEHT Kak
OIpeJIeIEHHBIN BUJI aTOMOB. DJIEMEHTHBIN cocTaB 3eMJIU: sJipa, MaHTHUH, JIUTOChEpbl, THIpOchepsl U
atMocgepsl. Heoprannueckue u opraHndeckie BelecTna.

XUMHUECKHE 3HAKM W XUMHUYecKue (PopMyinbl. 3HAKW XUMHYECKUX 3JIeMEHTOB. CTpyKTypa
tabmuubl J[. V. MenzaeneeBa: mepuonabl (Oonbplive W Maible) U Ipynnsl (T1aBHas UM MOOOYHAs
noarpynmsl). CemeiictBa snementoB A, 1A, VIIA u VIIIA rpynn. Unpopmarus, KOTOpyto HECyT
XUMHUYECKHE 3HAKH U XUMHUUecKas (GopMya.

OTtHocuTenbHAsE aTOMHAas M MOJIEKYJIsIpHas Macchl. BonoponHas €IMHHIA aTOMHOW Macchl.
OTHocHTeNbHASI AaTOMHAsI U MOJIEKYJIsIpHAsi Macchl. MaccoBast 10J1sl 2JIEMEHTA B CJI0KHOM BEILIECTBE.

JdemoncTpanuu. 1. OnbIT, HWIUTFOCTPUPYIOLIUI COCTaB BO3AyXa.

Tema 5. IIpocteie BemecTBa (7 u)

Meramel. Bex mMenHbiit, OpoH30BBIN, kene3Hbld. CrilaBbl. 3HaUYE€HHWE METAIJIOB U CIUIABOB.
duznueckue cBoiicTBa MerauioB. [IpencraBurenu meraninoB. JKene3o W €ro CIjiaBbl — YYTYHBI U
cranu. [IpakThueckoe 3HaYeHUWE MX. AJOMUHUNA M €ro CIuiaBbl. X posib B JKM3HU COBPEMEHHOTO
oOrmiecTBa. 30710TO, KaK METaJUT FOBEIHPOB U MUPOBLIX JieHer. OnoBo u ero aymiorponus. [Ipumenenue
0JI0BA.



Hemerannpel. Hemerannbl — mpocThie BelecTBa: ras3bl, KUAKOCTh U TBepible. Kucmopon u
030H M HMX MPUMEHEHHE Ha OCHOBE CBOMCTB. (CpaBHEHHE CBOICTB METaUIOB M HEMETAIUIOB.
[IpencraButenu HemetaioB. Pocdop, ero amnoTponus, CBOMCTBa MOAUPUKAIIUI U UX IPUMEHEHHUE.
Cepa pomOuyeckast U ee MPUMEHEHHE. A30T M €ro poJjib B JKM3HM IUIAHETHl M B JKU3HU YEJIOBEKA.
VYrnepon u ero auiotponusi. AiMas U rpadut B CpaBHEHHH, UX CBOWCTBA, CTPOCHHE U MPUMEHEHHUE.
AKTHUBHUPOBaHHBIN YToJib. AicopOuus U ee IpUMEHEHHE.

JdemoncTpanuu. 1. Komnekuus u3aenuid 1 penpoayKIuid U3l U3 METAJIJIOB U CIUIaBOB. 2.
Komnekuust «Meramibl u crutass». 3. Komnexkunsa «Uyrynsl u cranm». 4. Komiekuust «OnoBo u
m3nenus u3 Hero». 5. [lomyuenue o3onHa. 6. PacmosnaBanue kuciopoma. 7. Ilomydenue Oemoro
dochopa. 8. Topenume ceppl U OOCCIBEUMBAHME KPAcOK CEPHUCTBIM Ta3oM. 9. Mogenu
KPUCTAUIMYECKUX peleTok anmaza u  rpadura. 10. Anpcopbums oxcuma yriaepoaa (1V)
aKTUBHUPOBaHHBIM yriieM. 11. YerpolicTBo npoTuBorasa.

Tema 6. Ciio:kubie BemecTBa (20 u)

BanenTHOCTE. BaneHTHOCTh Kak CBOMCTBO aTOMOB XMUMHYECKOTO 3JIEMEHTA COEAUHATHCSA C
OIIpe/ICJIEHHBIM YMCIIOM aTOMOB JIpYroro 3jaeMeHTa. EuHuna BaJeHTHOCTH. DJIEMEHThI C IIOCTOSIHHON
Y NIEPEMEHHON BaJI€HTHOCTHIO.

Crpykrypubie popmyinsl. bunapusie coennnenus. CocraBienue (GpopMyl TaKHX COEIUHEHHN
10 BaJICHTHOCTH 3JIEMEHTOB U OMNpE/IeJIeHNEe BAJIECHTHOCTH 110 (popMysIaMm.

Oxcuapl. Okcuzpl, UX cocTaB U Ha3BaHUSA. OKCHUIbl MOJIEKYJISPHOIO U HEMOJIEKYJISIPHOTO
ctpoenus. [IpencraButenu okcumoB. Oxcuabl yraepoaa (1) u (1V), Boga, okcun kpemuus (1V): ux
CTPOEHHE, CBOMCTBA, POJIb B )KUBOW U HEKUBOM IIPUPOJE U IPUMEHEHHE.

Kucnotsl. CoctaB kucioT. BajgeHTHOCTh KHCIOTHOrO octaTka. Kiaccudukanus KUCIOT 1Mo
OCHOBHOCTH, HAJIMYMIO KUCIOPOJa B COCTaBE MOJIEKYJIbl M pacCTBOPUMOCTU. Tabiuia pacTBOPUMOCTH
KHUCJIOT B BoJe. IHAMKATOPBI U U3MEHEHUE UX OKPACKU B KUCJIOTHOH cpene. Kucnorel oprannveckue u
Heopranuueckue. IIpencraBurenu kuciaor. CepHas U COJsiHAs KUCIOTHI, UX CBOMCTBA U IPUMEHEHHE.

OcnoBanus. CoctaB ocHoBaHui. ['mapokcorpynmna u ee BajeHTHOCTb. CoctaBneHue Gopmyin
OCHOBAaHMH IO BaJICHTHOCTHM MeTawia. Knaccudukanuss OCHOBaHWI MO MPHU3HAKY PAaCTBOPUMOCTH.
WN3menenune okpacku uHAMKaTopa B wienoyHo cpexae. IlpeacraBurenu ocHoBanuid. Illenoun:
TUJIPOKCHU/IBI HATPUS, KNS U KaJIbIUS.

Comu. Cocras conel. CoctaBneHue GopMys cojel KUCIOpOAHBIX KHcioT. HazBaHnue comeil.
Knaccudukanus cosneit mo mpusHaky pactBopumocTH. [IpencraBurenu coneit. ['anmuT u KaabuuT, uX
IPUPOJHBIE PA3HOBUAHOCTH, CTPOEHME, CBOMCTBA M mpuMmeHeHue. Kiaccudukanus HeopraHMuecKux
BemecTB. O000IIeHNE U TIOBTOPEHHE CBEACHHI O BEIIECTBAX IO Kypcy 7-To Kjacca.

Jemoncrpauuu. 1. [IlapocTepkHEBbIE MOJETU MOJIEKYJ HEKOTOPHIX OMHAPHBIX COEAMHEHUI.
2. Moaenu MOJEeKyJ WM KPUCTALTHYECKUX PEIIETOK OKCHUIOB MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO
crpoenus. 3. [lepexos BOJIbI U3 OJJTHOTO arperaTHoro cocTosiHus B Apyroe. 4. O0pa3ibl OpraHn4ecKux
U MUHEpAJBHBIX KUCTOT. 5. TemnoBoil agdext npu pazdaBieHUH CepHOU KUCIOTHI. 6. O0yriuBaHue
cepHOU kHcioToi Oymaru u caxapa. 7. TernoBble 3¢h(eKkThl Mpu pacTBOpEeHHUHU Ienoueil B Boje. 8..
[TonydyeHune okpaleHHbIX HEPACTBOPUMBIX OCHOBaHUI.

JlabopaTopHbie onbIThl. |. II3MEHEHHME OKpacKM HHIMKATOPOB B KHCIOTHOM cpene. 2.
W3meHeHne oKpacky MHAUKATOPOB B IIEJIOUHOM cpejie.

3ammura npoexkToB (6 1)
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TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHue pa3aesioB Komuecrso vacon
n/n
Bcero K/p Ip/p

1 Ilpeomem xumuu u memoowl ee uzyueHus. 6 2
2 Cmpoenue u azpecamuoe coCMoAHUe 6eUlecme 5 1

3 Cmecu eewecmes, ux cocmag. Qusuueckue A61eHuUs 6 17 1 3

xXumuu

4 Cocmag éeuwgecme. Xumuueckue 3HaKu u Qhopmyiol 7

5 IlIpocmoie géeugecmaa. 7 1

6 Cnosicrvle éengecmea 20 1

7 3ammMTa NpoeKToB 6

Bcezo 68 4 5
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