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IlosicHuTeIbHAA 3aNHCKA

PaGowas mporpamma mo xumuu s 8-9 kiaccos paspabGoTaHa HA OCHOBe (peiepalIbHOTO
rocynapcTBeHHOro obpasorarensuoro craamapra OO0, obpasosarensHoi nporpammer MBOY
«XouryHn-Y3ypckas cpennss obmeobpasoBartenbHas IIkona WMeHH Dppemeesa II-H.D» wu
IPUMEPHOH IpOrpaMMBl 10 XUMAH/

Ha ©Oase wuentpa «Touxa poctay obecmeumBaercs peanusanus 006pa3oBaTENbHBIX
IporpaMM  €CTECTBEHHO-HAYYHOH pa3paOOTaHHLIX B  COOTBETCTBHH C  TpeBOBaHHIMHE
3aKOHOZATENBCTBA B chepe oOpasoBaHus u ¢ yuéToM pexomennanuii denepankHOro oneparopa
yuebnoro npenvera «Xumusy . OOpasoBarenpHas NporpaMma TO3BOJNSET HHTETPHPOBATH
peaiu3yCeMble  MOOXOMBI, CTPYKTYPY H  COAEpXKaHWE [OpH OpraHu3aliHd  00y4eHHS
Xumun B 8—9 Kiiaccax, BHICTPOGHHOM Ha 6ase mo60ro U3 JOCTYIHBIX YueGHO-METOIHYECKHX

kommiekcos (YMK) . Mcnons3oanue obopymosanus «Touxa pocTay MpH peaH3aIii JaHHOM
OII no3BoJIsIeT Co37aTh YCIOBHS:

- ML pACHIIMPEHUS COCPIKAHUS ITKONBHOTO XUMUYECKOT0 00pa3oBaHus;

: AUt TIOBBIICHUS TT03HABATEIBHOM AKTHBHOCTH OOYYAIOUIMXCS B €CTECTBEHHO-
Hay4HO# obnacru;

. id  pasBUTHUs JIAYHOCTH peb€HKa B mpolecce OO0yd4eHHS XHMHH, €ro

crocobHocTeH, (GOPMUPOBAHMS ¥ YNOBIETBOPEHHS CONWANBHO 3HAUMMBIX HHTEPECOB M
notpebHoCTelH;

. Ansg paboThl € ONAPEHHBIMH IIKOJABHUKAME, OPraHHM3alMM HX pPAasBHTHS B
PasIU4HBIX 00/1acTaX 00pa3oBaTeNnsHOM, TBOPYECKOH AeATEILHOCTH .

O6masn xapakTepucTUKa yuebHoro npeavera « XHMHUs»

XUMHS KaK 5JIEMEHT CHCTeMBI eCTECTBEHHBIX HAyK PACHPOCTPAHHIIA CBOE BIHSHHE Ha
BCE O00NACTH 4ENOBEYECKOrO CyIIECTBOBAHHS, 34JANa HOBOE BHICHHE MHpa, cTajia
HCOTBEMJIEMBIM KOMIIOHEHTOM MUPOBOM KYNBTYPEI, HEOOXOMMMBIM YCIIOBHEM JKH3HHU 00OIIECTBA:
SHAHME XHMHHM CIy)JKMT OCHOBOH JUId (OPMHpOBaHWS MHPOBO33DEHHS YENIOBEKA, €ro
NPEACTABNEHHH O MaTePHATBHOM eIMHCTBE MHPA; BAXKHYIO POIB HIPAIOT GOPMUpPYEMble XHUMHUEI
NPEICTABIIEHHS O B3aUMOINPEBPALICHHAX SHEPTHH M 00 OBOMIOLMM BELIECTB B IMPUPOJIE;
COBPEMEHHAS XUMHS HalPaBlIEHa HA DPEIIeHHE I00aTBHBIX MpobIIeM YCTOHYUBOrO PasBHTHS
HCJIOBEYECTBA — CBHIPHEBOU, JHEPreTHUECKOM, MUINEBOM M SKONOIMYECKOH 6e30mMacHOCTH,
npobiem 3/paBoOXpaHeHts. B ycloBUsX BO3PACTAIONIEro 3HAYEHUA XUMHIH B JKH3HH 0OIICCTBA
CYMECTBEHHO IMOBBICHIACE POJIB XMMHMYECKOr0 00pasoBaHus. B IUIaHe COLMANTH3AIMH OHO
ABIIACTCS OIHHMM W3 YCNOBHH (DOPMMPOBAHHS HHTE/UIEKTA JIMYHOCTH M TAPMOHHYHOIO €8
pasBuTHs. COBPEeMEHHOMY HYeNIOBEKY XUMMYECKME 3HAHHS HEOOXOMUMBI i npuobpeTeHus
OOIIEKyJIBTYPHOTO YPOBHS, NO3BOJISIONIErO YBEPEHHO TPYIUTHCS B COLUYME H OTBETCTBEHHO
yHacTBOBaTh B MHOrooOpasHO¥ W3HM OOIIECTBA, IS OCO3HAHHS BAXKHOCTH pAa3yMHOTO
OTHOMICHHMA K CBOCMY 3IOPOBBIO U 3[0POBBIO IPYTHX, K OKPYXKalOIeH NpUpOAHOH cpele, s
TPaMOTHOTO IOBEJEHM IIPH UCIIOIH30BAHUM PA3THYHBIX MATEPUANIOB B XMMHYECKUX BEIIECTB B
TIOBCE/THEBHON KM3HH XMMHYECKOe 0Opa3soBaHHE B OCHOBHOMN WIKOJE SIBISETCS OA30BEIM IO
OTHOIICHHIO K CHCTEME 00mero Xumm4eckoro obpasosaus. [103TOMY Ha COOTBETCTBYIOLIEM
CMY YPOBHE OHO peain3yeT NpHCyIye OoblIeMy XHMHYECKOMY O0Opa30BAHMIO KITIOUEBHIC
LCHHOCTH, KOTOpBIE OTPAXAIOT TOCYNAPCTBEHHbIE, OOMICCTBEHHBIE M WHIHBHIYAIbHEIE
MOTPEOHOCTH. DTUM OTpeJeNseTcsl CYMHOCTH O6IIei CTpaTerud OOy4YeHHS, BOCHHTAHHSA H
PasBUTHS 00yYarOLIMXCs CPeICTBAMU Y9eBHOTO TpeaMeTa « XHMUs. N3yuenne npenmeta: 1)
CIOCOOCTBYET (YOPMUPOBAHMIO ECTECTBEHHOHAYYHOH KAPTHHEI MHpa, DOCTIKEHHIO OOIIeH u
(QYHKUHOHANBHOA TPAMOTHOCTH, [AeT BOIMOKHOCTH IS CaMOpa3BHUTHUS JIMYHOCTH. 2) BHOCUT
BKJIAT B (l)OpMHpOB&HH@ MBIIUICHAS ¥ TBOPYECKUX CIIOCOOHOCTEH [I0APOCTKOB, HABEIKOB HX
CaMOCTOATENbHOM y4eOHOH NeSTENPHOCTH, SKCIEPHUMEHTAIBHEIX i HCCIIEIOBATEIBCKIX YMEHHUI,
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HEOOXONMMBIX KaK B TOBCEJHEBHOM JKM3HH, TAK H B NMPO(ECCHOHANBHON NESTEIbHOCTH, 3)
3HAKOMHT CO CHENU(PUKOH HAYYHOTO MBILIIEHHUS, 3aKIaEIBAET OCHOBEI HETOCTHOTO B3IJISLIA HA
CAMHCTBO TPHPOJBI 1 YENOBEKA, SBIAETCS OTBETCTBEHHBEIM 3TanoM B (hOpMHPOBAHHH
CCTCCTBEHHO-HAYYHOH  T'PAMOTHOCTH  MOAPOCTKOB; 4)  cmocoGCTBYeT  (DOPMHPOBAHHIO
[ICHHOCTHOTO OTHOINEHKS K €CTECTBEHHO-HAYYHBIM 3HaHHAM, K NPHPOJE, K YETIOBEKY, BHOCHT
CBOH BKJIA/I B 9KOJIOTHYECKOE 06pa30BaHme OAPOCTKOB

Haspanuble mHampaBienus B OOYYEHHH XHMHH O6ECTIEUHBAIOTCS crenupuKoi
CONEpYXaHHA MpEeNMETa, KOTOPBIH SIBISETCS MENarordyeckd afanTHPOBAHHBIM OTPAKEHHEM
0a30Boi HAayKH XHMHH Ha OTIPENENEHHOM 3Talie ed pasBuTHs. Kypc XuUMH# OCHOBHOH IIKOJIBI
OPHCHTHPOBAH HA OCBOCHHE OOYYarOMMMUCS OCHOB HEOPraHMUeCKOH XUMHH H HEKOTOPBIX
TOHATHE M CBeleHUl 00 OTNENBHBIX 00BEKTAX OPraHHYeCKOH XHMHH. CrpykTypa conepixanus
npeamera C(OpMHpOBaHA HA OCHOBE CHCTEMHOTO MOIXOJA K €ro usyuenuro. Copepikanue
CKIIaNbIBACTCS M3 CHCTEMBI MIOHATHH O XUMHYECKOM 3IEMEHTE ¥ BEIECTBE U CHCTEMBI OHSTHI
O Xumudeckod peaxuun. O6Ge STH CHCTEMBI CTPYKTYpHO OpPraHH30BaHbl 0 TPUHIIHILY
[OCTIEN0BATENIBHOIO DA3BUTHS 3HAHMM HAa OCHOBE TEOPETHYECKHMX IPECTABICHUMN pasHoro
YPOBHA: aTOMHO-MOJIEKYISIDHOTO YYeHHS Kak OCHOBHI BCET0 ECTECTBO3HAHHS, YPOBHS
nepuonmaeckoro saxona JI. M. Meneneena kak OCHOBHOTO 3aKOHA XHMHUH, YIEHHS O CTPOEHUH
aroMa M XWMHYECKOH CBSI3H, TIPECTABICHUM 00 3NeKTPOTUTHYECKON IUCCOMMAIME BEIIECTR B
pacTBopax. TeopeTnuyeckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE IMITMPHYECKH TOJYYECHHBIX U
OCMBICIIEHHEIX (DaKTOB, Pa3BHBAIOTCA MOCTENOBATENBHO OT OJHOIO YPOBHA K JIpYyromy,
BBIIONHAA (DYHKUMH OOBSCHEHHS! W MPOrHO3UPOBAHMUS CBOHMCTB, CTPOEHMS U BO3MOIKHOCTEH
MPaKTHHECKOr0 IPHUMEHEHHS M IIONYYEHHsS W3yYaeMbIX BellecTB lakas OpraHusaus
CONEPIKAHHSA Kypca CIOCOOCTBYET INPENCTABICHHUIO XHMHYECKOHW COCTABISIONIEH Hay4YHOH
KapTHHbl MHpPa B JIOTHKE €€ CHCTEMHON mpuponsl. TeM campiM 00ecIeunBaeTCs BO3MOJKHOCTb
15t pOpMUPOBAHKS y 0BYHArOIIHXCS HEHHOCTHOTO OTHOIEHHS K Hay4HOMY 3HAHHIO U METOJaM
NIO3HaHKs B Hayke. BaxHo Takike 3aMeTHTH, 4TO OCBOEHHE COJIepKaHus Kypca IPOUCXOIUT C
TNIPHBJICYCHHEM 3HAHHI H3 paHee M3Y4eHHBIX KypcoB: «OKpyIKaromuii mup», «buonorus. 5—7
Kaccel» ¥ «Dusnka. 7 kuacey. -

Hannas o6pasoBarenbras mporpaMMa 06eceuHBaeT YCBOEHHE YUYallUMUCS BAKHEHIIINX
XHMHYCCKHX 3aKOHOB, TCOPHH M IOHATHH; (OPMHpPYET HpEACTABICHHE O PO XHUMHUHU B
OKpYAKOIIEM MUDPE U JKH3HM HenoBeka . [IpH 9ToM OCHOBHOE BHUMAaHHE YIeIIeTcs CYIIHOCTH
XHMHYECKHX DPEaKIMi W MeTogaM HX OCYWMIECTBIEHHS . OJHHM H3 OCHOBHEIX [IPUHITAIIOB
[IOCTPOCHHSL TIPOrpaMMBl SIBISETCS NPHHIMII JOCTYITHOCTH . OKCIiepHMEHTATLHBIE JaHHBIE,
[OJIyIEHHBIC yYAIIUMUCS [IPH BBHITOIHEHHH KOJHMYECTBEHHLIX OIMBITOB, MO3BOJISIOT ydalumcst
CaMOCTOATEIBHO JENaTh BHIBOJBL, BBIABIATH 3aKOHOMEPHOCTH . LIOZIXOIBI, 3AMOXKEHHbIE B
CONEpAaHHe MPOTPaMMEI Kypca, CO3/AI0T HEOOXOMMMEIE YCIOBHS Ul CHCTEMHOIO YCBOEHUS
YYaIllUMHCSI OCHOB HAYKH, IS oOecreueHus Pa3sBHBAIOIIEIO0 ¥ BOCHHUTHIBAIOIIETO BO3IeHCTBHSA
00y4eHus Ha IMYHOCTH YHAIIErocs . @opMupyeMbIe 3HAHUS JOIKHBI CTATh OCHOBOU CHCTEMBI
yOexieHuii MKONBHEKA, HEHTPATEHLIM AJIPOM €ro HayYHOT'O MUPOBO33PEHHUS .

e 1 ocobennocTn u3yyenus yuebHoro npeamera

K nanpasnemmo mepeocterenHoll 3maummocTH Ipu  peanusaluu 00pa3oBaTENbHBIX
ynxmuii  mpemvera  «Xumusy TPaIuIHOHHO OTHOCAT (OPMHPOBAHHE 3HAHHH OCHOB
XHMHYECKOH HayKi Kak 06TacTH COBPEMEHHOTO eCTeCTBO3HAHU, IPAKTHYECKOH JeATeTbHOCTH
HCIOBEKA 1 KaK OAHOTO M3 KOMIOHEHTOB MHPOBOI KyNBTYpHL 3ajaua NpEIMETA COCTOMT B
bopMupoBaHUN CHCTEMBI XUMEUYECKHX 3HaHWH — BaKHEHIMUX (GaKTOB, MOHSATUIL, 3aKOHOB H
TCOPETUHECKHX TMONOKEHHH, TOCTYHBIX 0GOBIIEHHE MUPOBO33PEHYECKOTO Xapaxrepa, A3bIKa
HAayKH, SHAHWH O HAyYHBIX METOJAX U3YYEHHS BEIECTB M XHUMHUYECKHX peaKiuii, a TaKke B
topMupoBanuy u PasBHTHH YMEHUH U CIOCOOOB NEATENHHOCTH, CBI3AHHBIX C IIaHUPOBAHHUEM,
HAaOMIOLICHHEM M  IIPOBENIEHHEM XUMHHYECKOTO SKCTIEpUMEHTa, COOIIOACHHEM —IpaBHII

besomacroro ofpamenus ¢ BemecTBam# B TIOBCETHEBHOM u3HM. Hapsmy ¢ stuM menu
H3Y4CHHA NpEIMETa B MPOTPAMME YTOYHEHBI W CKOPPEKTHPOBAHBI C YYETOM HOBEIX
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NPHOPUTETOB B CHCTEME OCHOBHOTO obmiero obpasosanus. Cerogus B oOpa3soBaHHH 0c000
3HAQYMMOM TPHU3HAETCsS HAIPaBICHHOCTh OOyUeHHS Ha pa3sBUTHE M CaMOpa3BUTHE JTMYHOCTH,
popmuposanue e€ unTesIekTa H o6meH KynsTypsl, OOydeHue yMEHHIO YIUTCS U IPOAOIDKATH
CBOE 00pasOBaHHE CAMOCTOSTENHHO CTAHOBHTCS ONHON M3 BakHeHmmx . GyHKIWN y4eOHBIX
HIPEIMETOB. 9

B cBA3H ¢ 5THM IpH M3YYEHUH [IPEMETA B OCHOBHOM LIKOJIE JOMHHHPYIOIIEE 3HAUEHUE
IpUOBpeNH Takue 1eNH, Kak:

* (opMHUpPOBaHUE MHTEIEKTYAIBHO PA3BUTON THUHOCTH, FOTOBOM K camM000pa3oBaHHUIO,
COTPYAHHYECTBY, CaMOCTOSTEIILHOMY MNPHHITHIO pEIICHHIH, CIOCOOHOH amanTHpOBaThCs K
OBICTPO MEHSIOMIUMCS YCIIOBHSAM JKU3HH,

° HANpaBJeHHOCTH OOy4YeHHS Ha CHCTEMATHYECKOE IMpUOBINEHHME ydamuxcs K
CaMOCTOATENIbHOH  MO3HABATENBHOH  HEATENBHOCTH, HAYYHBIM  METOJaM  ITO3HAHHS,
OPMUPYIOMUM MOTHBALMIO H PA3BUTHE CIIOCOBHOCTEH K XUMUN,

° obecredyenue - yCnoBHil, CIOCOGCTBYIOMUX NPHOGPETEHHIO OOYUYAIOIIMMHUCS OIBITA
Pa3sHOOOpa3HOH JeATENBHOCTH, TO3HAHKS M CAMOIO3HAHHS, KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIIH ), IMEIOIUX YHUBEPCATBHOE 3HAYCHHE IS PA3TMUHBIX BHIOB JESTEIbHOCTH;

* (OpMUPOBAHIE YMEHHMII OGBSCHSITH H OLECHUBATH SBICHHS OKPY’)KaIOIero Mupa Ha
OCHOBAHWH 3HAHUH ¥ OIbITA, OTYYEHHBIX IIPH H3yICHUN XHMMUM,

* hopMUpOBaHKE Y 0BYYAIONIXCS FYMaHUCTHYECKHUX OTHOINEHUH, IOHUMaHUs IEHHOCTH
XUMWYECKUX 3HAHHH [N BRIPAOOTKH 9KONOTMYECKH [EJIeCO0OPa3HOro TOBENEHUS B OBITY H
TPYNOBOH IESTENLHOCTH B LENSIX COXPAHEHHs CBOETO 3OPOBBS M OKPYIKAIOMIEH MPHPOIHOMN
Cpensl; '

° PpasBMTHE MOTHBAUMH K OOYYEHHIO, CIOCOBHOCTEH K CAMOKOHTpOJIIO U
CaMOBOCITUTAHHIO HA - OCHOBE YCBOEHMSI OOINEYEIOBEUECKAX [IEHHOCTeH, TOTOBHOCTH K
0CO3HaHHOMY BEIOOpY HPOMMIIS U HAIPABIEHHOCTH JaTbHEHIEro 06ydeHus.

MecTo yue6HOr0 npeamera «XuMHA» B ydeOHOM MIaHe
B cucreme - obimero oGpasoparma  «XuMus» npu3HaHa o0s3aTenbHeIM  y4eOHBIM
IIPEAMETOM, KOToprsz_ffi__ﬂ BXOMUT B COCTAB npeaMeTHON obmactH  «EcTecTBEHHO-HAYUHEBIE
IPEAMETED). YUeOHBIM-TINaHOM Ha e u3ydeHue oteeneHo 138 yueOHBIX yacoB — mo 2 9 B
Helemo B 8 i 9 Kiaccax coOTBETCTBEHHO.

" Cogepxxanne 00pa3oBaHus O rogam o0y4eHus:
(mpakTHueckas - uacTs yuebHoro COIEpIKaHUS npeamMeTa yCHIIEHA
MaTepHanbHOTEXHHIECKOM - Oasoit menTpa «Touka pocra» / JETCKOro TeXHONapKa

«KBanTOpHYMY, 'HCHOJB3YeMOro Ulsi pealu3aIiu 00pa3oBaTEeNbHLIX IIPOTPaMM B paMKax
NPenoIaBaHus XUMHH )
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Beeoenue

.LIT_o.-’i-Izyqée;r xumus. IpocTeie u cnoxHbie BemecTa. CBOMCTRA BEIECTB. XUMHUYECKHN
3NeMEHT. ' DPOPMELCYIIECTBOBAHMS XMMUUECKOTO 3IEMEHTa. XUMHUECKHS ABJIEHHS, UX OTIHYHE
OT (u3MvecKux ApieHuii. JocTHKeHMS XHMHU W HX TpPaBUIIEHOE HCIONL30BaHme. KcTopus
Bomnfcﬁoseﬁuﬂ Y- PasBUTHS XUMUH. PONIb OTE€YECTBEHHBIX YUEHBIX B CTAHOBIEHUH XHUMHUYECKOH
Haykd. OCHOBHbIE 3aKOHBI Xumuy. OOIIEe 3HAKOMCTBO CO CTPYKTYPOH NEpHOIUYECKOH
TaONULBI: MepuoAsl ¥ rpymmsl. Tabmuma J[U. Mennmeneera Kak CIpaBouHOe mocobue s
TIOIyHCHUST CBENCHHH O XUMHYECKHX oSieMeHTaX. OO603HAYCHHE XUMHYECKHX 3JIEMEHTOB.
IIporcxoxienre Ha3BaHUAl XHMUYECKHX SIIEMEHTOB. Tabmuna Menneneesa xak crpaBoYHOE
nocobue N7 MOJyYeHHs CREICHUH 0 XUMUYECKUX 3/IEMEHTAX. Xumudeckas GopMmyna, HHIEKC,
Koa(uiment: 3amicu u yrenne Gopmyir. Macca aToMOB MoJiekys1. OTHOCHTENbHAS aTOMHAs
Mmacca. OTHOCHTEBHAs MOJICKY/IApHad Macca, PacyeT MaccoBOd HOIM XMMHYECKOrO 3JIEMEHTA
1o Gopmyrne BemecTra.

Amomel Xumuyeckux nemenmoe



HoxasaTenscrsa CIOXHOCTH CTpoeHms atomos. OmbiThl Pesepdopia. [InanetapHas
MOJENb CTPOCHMS aTOMOB. XapaKTepHCTHKA HYKJIOHOB. B3amMOCBA3b TOHATHH: IIPOTOH,
HEHTPOH, MaccoBoe 4mcio. COBPeMEHHOE ONpeleeHHe MOHATHS «XUMHYECKHH 3IeMEHTY.
VI3MeHeH#s, TPOMCXOAIIME C YHCIOM NPOTOHOB, 3IEKTPOHOB U HEHTPOHOB B COCTAaBE aTOMOB
XHMHHCCKHX  OIIEMEHTOB. 30TOmbl, KaK pasHOBMAHOCTH AaTOMOB OIHOTO SIEMEHTA.
XapakTepHCTHKA 37eKTPOHOB. CrpoeHne 3IeKTPOHHBIX DﬁOJIO‘-ICII(IaTOMOB anemeHTOB. [lonaTune
0 3aBEPIICHHOM U HE3aBEPIICHHOM JIEKTPOHHEIX (9HEpreTHYecKuX) YpOBHSX. Pacmonoikemue
STICKTPOHOB HA DHEPreTHYECKHX YPOBHAX, AaTOMBI METAIOB M HEMETAIOB. VIOHEI
TOJIOXKHUTEIBHBIC U OTpHIATeNbHEIE. [ToraTHe noHa. MoHk!, 06pasoBanHbie ATOMAMHE METAIIOB I
HeMeTanoB. [lousTHe 06 HOHHOM CBS3M, CXEMBI 00pa3oBaHusl HOHHBIX COeNuHeHHH. CXeMbl
00pa3oBaHusl MOJEKY1. DIeKTPOHHbBIE U CTPYKTypHBbIe (opmyisl. KoBajentHas nonspaas u
HETIOJIApHAA XHMUYCCKHE CBA3H. CxeMbl 06pa3oBaHus monekyn coenunenuit (HCI, H,O, NH; u
Ip.). DNeKTPOHHEIE W CIPYKTYpHBIE (hopmybl. CxeMEl 06pasoBaHHS IBYXaTOMHBIX MOJIEKY T
BOZOpOAA, Xjopa, CEphl, a30Ta W JpP. DNEKTPOHHBIE M CTPYKTYPHBIE (hopmyner. Kparnocts
XMMUYECKOH cBs3u. [IoHATHE O MeTanmuuyeckol cesasw. Empmas NpupoJia XUMHUYECKOH CBS3H.
Ilonarue o6 arom-nomax. Ilomste o6 OBOGINECTRICHHEIX 5JeKTpoHax. Beimonnenue
YIPaKHEHHH, MOrOTORKA K KOHTPOIBHOMN pabore.

IIpocmeie serijecmea

XapaKkTepucTHKA TONOMKEHHS SMEMEHTOB-METAIIOB ¥ HEMETAIOB B ITepuronuueckoit
cucreme. Crpoenre uX aroMoB. OH3HYECKHE CBOMCTBA METAIOB M HEMETAJIJIOB — IIPOCTHIX
BelecTs. Pacuer oTHOCHTENBHOM MOJIEKYJIAPHOH Macchl (TMOBTOpEHHE). AJUIOTPONHS Ha
IpuMepe onoBa, pocopa, kHcIOpona u yriepona. Kommuectro BEIECTBA M EOUHHIIBI €ro
M3MEPEHHS: MOMNb, MULTAMOTb, KUIOMONb. I10CTOSHHAS ABorazpo. Pacuer MonekyIspHBIX Mace
BEIECTB MO MX XAMHYECKHM (opMymam. MuUamMonsIpHas W KAJIOMONSPHAS MACChL
Beinonnenye yrpaxkuennit ¢ nemons3opanmneM moHaTHi «IIOCTOSHHAA ABOIraapoy, «KOJHYECTBO
BEIIECTBAY», «Maccay, «MoyripHas Mmacca». OOoOmeHue W 3akpenseHue 3HAHMU [0 TeMme
«Komuuectso Bemectray, permenue SKCICPUMEHTANBHBIX 3a/a4. [ToHsTHE 0 MOJIpHOM O6BEME
rasos. Hopmansuble - yenosus. MHUIAMOTPHEI B KHIOMONAPHEIH 06BeM. BhimonHeHHe
YIPaXXHEHUH ¢ HCHONB30BAHHEM MOHATHI «MOIISIDHBIE O0BEMY, «KONHYECTBO BEIIECTBAY,
«Maccay. «MosapuHas maccay. O6o0LIeHNe U 3aKperieHte 3HAHMI Ha TeMy «MoJsipHbIH 06BeM
Ta3oBy, pelieHue SKCOEPUMEHTATBHBIX 3324, O606IIeH e | cHCTeMaTHu3alus 3HaHul. Pemmenne
331189 ¥ yNpaKHeHHIl ¢ UCTIONB30BAHMEM TIOHSTHI «KOITHYECTBO BEIIECTBAY, «MOJIAPHAS MACCAy,
«MOJISIPHBIH 06Bemy, {@IocTosIHEas ABOranpoy.

Coedunenun xumuueckux snemenmos :

llonarue o cremenu oxucenus. Onpenenenne CTENEHH OKHCIEHHS IO (popmynam
coenunennit. Cocrasnenne Gopmyn OMHApHBIX coeluHEHH, obmM crnoco6 WX HA3BAHMIA.
Oxcnnpl. Cocrasnenne ux GopMyn u Ha3BAHI, PacueTs! 1o ¢opmynam. CocTas u HaspaHus
OCHOBaHHUM, HX Knaccudukamms. Pacyers! mo (opmynam ocropamuit. Ilpexcrasuremu: NaOH,
KOH, Ca(QH),. Pacuetsr mo hopmynam ocroanuit. COCTAB W HAa3BAHHS KHCIOT, WX
Knaccuukanus. Pacders: mo dopmynam wmenor. IlpencraBurenn kucrnor. Pacuersl 1o
bopmynamkucnor. COCTaR ¥ HazBAHUY conest. Pacuetsl o dopmynam counei. [Tpencrasurenu
coneit: NaCl, «CaCO3, ‘Caj(PO4),. Pacuers! mo dopmynam comeii. ITpoBepounas paGorta mo
OCHOBHBIM KJ4CCAM HEOPraHMIECKHX BeIlecTB. PacueTs! mo GopMmyIaM OCHOBHBIX KIAcCOB
HCOPTaHHICCKUX BEMeCTB.. AMMOTEPHEIE M KPHCTAILTMYECKHE BELIECTRA. Kpucrammugeckue
pewmerku. HousTst o MexmonekyispaoM B3aUMOJICHCTBHU M MOJIEKYJIIPHON KpHCTATIMYECKON
pemerke. CBOHCTBA BEINECTB ¢ 3THM THIIOM pemetki. CBOHCTBA BEIIECTB ¢ pasHBIM THUIIOM
KPUCTAJTHYECKUX PEUIETOK, UX MPUHAIEKHOCTD K PasHBEIM KJTaccaMm COeTuHEeHUH. B3aumocsssb
THIIOB KPUCTaIIMYECKHX PEMIETOK H BUIOB XMMHUECKOH CBsi3H. TIOHSITHS O YHUCTOM BEINECTBE U
CMECH, nX OTnH4HA. [IpAMEpBI KUIKHX 1 razoodpasuerx cmeceif. Crioco6bl pasaeseHus cmecei.
HowsaTrs o nomu KOMIIOHEHTa cMecH. Brrumcienue ee B cMmecH u pacyeT Maccel Ui oObeMa

BELIECTRA B CMECH.TIO ero none. Pemenye 3ajaq v yIpaXHEHUH Ha pacyeT J0iH (MACCOBOH MITH
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00beMHOM) ¥ HaxoXIeHHe Macchl (00beMa) KOMIIOHEHTA CMECH. BhImoHenue YIIPOKHEHUN U
pelIeHne 3anay.

Hsmenenua, npoucxodamue ¢ eewjecmeamu

CriocoGel OYMCTKM BEIIECTB, OCHOBAHHBIE HA WX (H3WYECKHX CBOHcTBAX. OUmCTKA
IATEEBOM BOIBL, Teperonka HedTw. IIOHATHE O XHMHUYECKHX SBICHHSX, WX OTJIHYHE OT
pusuveckux. IIpHUsHAKM U yCNOBMS HPOTEKAHHS XHUMHYECKHX peakuui. Peaxmms ropenus.
KonudecTenHas cTopoHa XMMUYECKMX peakiuil B CBeTe y4eHHs1 00 aroMax W MOJIEKyJlax.
3HaYeHHE 3aKOHA CoxpaneHus maccel Bemects. Pome M.B. Jlomonocosa u JI. JlanstoHa B
OTKPBITHH H YTBEPXKICHWH 32KOHA COXPAHEHHS MAacChl BEIIECTB. IIOHATHE O XHMHYECKOM
YPaBHEHHH Kak 00 YCIIOBHOMN 3aIIHCH XHMUYECKOH PEAKIMK C IOMOIIBIO XUMHYECKUX (HOpMYIL.
3Havenne WHAEKCOB U kod(duumentos. CocrapieHue YPaBHCHUH XHMHYECKUX pEaKIuii.
Pemernue 3amay ma HAXOXIeHWE KONMMUECTBA, Macchl WM OGBEMA IPOJIyKTa peaKkiuu# II0
KOIMIECTBY, Macce UM 00beMy HCXOIHOIO BemecTpa. Te jke pacueTsl, HO ¢ HCTONB30BAHHEM
TIOHSITHS «IOMsH (HCXONHOE BEIIECTEO JAHO B BHJE pacTBOpa 3aJaHHOH KOHIIEHTpPAIMH WIIH
COZIEPYKHT OTIPEAEIEHHYIO 00 upuMecei). Pelnenue skerepuMeHTaAIBHEIX 3a/1ad, 3aKpelIcHHe
3HaHUK 1O Teme «XUMUYECKHe ypaBHEHHS. CywHOCTE peakiuil pasnoXeHUst U COCTABIEHHE
YPaBHEHHH peakIuii, MpogeNaHHBIX yumternem. IIoHSTHE O CKOPOCTH XHMMYECKHX PpEeaKIIHi.
Karannsatopsr, depmentsr. Cymmocts peakuui coenunenus. CocTaBleHWe ypaBHEHHi
peaxuuii, nponenanusx yuuteneM. CymuoCTs peaxiuii 3amemmenns. CocTABIEHHE ypaBHEHUH
PeaKIui, NpONeNaHHBIX yuyuTeneM. Psm akTHBHOCTH METAJJIOB, €r0 HCIOIb30BAHUE JIs
TIPOTHO3MPOBAHKS BO3MOXHOCTH TNPOTEKAHHS DEakIuili MeKIy MeTayiamu M pacTBOpaMH
KHCIIOT. PeaKIiy BBITECHEHHS OMHHX METAIIOR H3 pacTBOPOB MX COJIEH OPYrMMHU METAIIAMH.
CymaocTs Eealcuﬁi?;__oﬁmena. Cocrasnenne ypaBHeHuil peakumif, TPONENAHHBIX YUHTENEM.
Peaxrun HeﬁTpanméi;HH. VYenosus Teuenus peaKiuii MexIy pacTBOpaMM KHCIIOT, INEeNoYel u
coned 10 xoHua. THIBI XEMudecknx peaxumit (10 MpU3HAKYy «YHCIO M COCTAB HCXOIHBIX
BEIECTB U 'MIPOJYKTOB peakiuu») Ha IIpUMEpE CBOWCTB BOMEL Peakimsa pasmoxeHus —
JIEKTPONH3 BOABL. Peakimm COeNHHEHHS — B3AMMONCHCTBHE BOJIBI C OKCHJAMH METAJUIOB H
HemeTamios, IlonsTre. «rumpokcumsy. Peaximu 3aMENICHUS] — B3aUMOEHCTBHE BOIBI C
menoqmmz{-i" U INe/IOUHO3EMENBHEIMA MeTallamMy. Peakiuu o6Mena (Ha IpUMEpe T'UApOoJIr3a
cynbbara amoMunus u' kapOuma Kanblust). Pemrenwe 3amay u ynpaxuenuit. [1oAroToBka K
KOHTPONLHOM paboTe; *

lIpocmeiiuue onepanuu ¢ sewecmeamu (xumuueckuii RPaKmuKym)

Ilpasuna TexHuku -6e30nacHocTH npH obpaienun ¢ JabopaTopHbM 060pPYI0BAHHEM,
IpH paboTe B KaOHHETE XHMHH. SHAKOMCTBO C nabopatopasM obopynosannem. Ousmdeckue u
XUMWYECKUE PeakUU TIPH COPEHHY CBEYH. KAYeCTBEHHBI! COCTAB IOUBEL Cpena mo4BeHHOTO
pacTBopa.” AHanus, BOJEL [Ipo3padHoCcTs BOJIEL [Ipu3Haku XuMHYECKUX peaKiHil; BBUIENEHHE
a3a, BEIIIAZICHHE 0Ca/iKa, H3MECHEHHE [IBETA BeleCTB, KauecTReHHEe peakiuu. [Ipurotosnenue
PacTBOpa.gaxapa u PACYET Ero MaccoBoit TOJIK B PAaCTBOPE.

Pacmeopenne.” Pacmesope.  Peakyuu  uownozo  obmena. Oxucnumensho-
80CCMaHOGWMeNbHBIC PeaKy L

PaCT‘ﬁgpLI._ Du3pYecKas ¥ XHMHYECKAS TEOPUA pPAcTBOPOB. TEIIOBBIE SBIECHHS IPH
PacTBOpgHHUN: ['MApAaTel ¥ KPHCTATLIOrHIPATEI, KPHCTAINIU3AMOHHAas Boja. HacklmneHHEIE,
HEHACBIIEHHbIC, NePECHIIIEHHEBIE PacTBOpPBL.  XOpOLIO PaCTBOPUMEIE, MAIOPACTBOPHMbIE W
MPaKTHYECKH HEePaCTBOPHMEbIE BEIECTRA. DIIEKTPOJIHTEI i HEIIEKTPOIUTEL. DIeKTPOIUTHIECKAS
AUCCOLMALMS U acCoLMalus. MeXaHu3M AMCCONMALME BEIECTB C PasIMYHBIM THIIOM CBSI3H.
Crenens snexrponurudeckoif auccormanuy. CuIbHbE 1 crnabble 3IEKTPOIUTEL. DIEKTPOIUTEI U
HESIEKTPOIATEL. MeXaHu3M IMCCOLMAIME BELIECTB C PasMUYHBIM THUHOM CcBsasu. CreneHb
BHCKTPOH_I{I:THII&_{:;I_{QI‘;I‘-_ aucconmanuu. CUNBHEIE B cabbie anexTponuThl. Monrsl. CROMCTBA HOHOB.
Kﬂaccp[@iiﬁ_auﬁﬁ‘jibimla 10 coCTaBy (IPOCTEIE H CIOKHBIE), 10 3apsy (KATHOHBI ¥ aHHOHEI), 10
HAIMYUIO BOHOH 000/I0YKH (rMAPOTHPOBAHHE 1 HETHIpOTHPOBaHKEe). OCHOBHBIE IMOJIOKEHHUSI
T3]1. Peaxuuu » BOMHBIX pacTBOpax a7meKTponutoB. HeoGpatumble B oGpaTHMbIC peakium.
Mornexynsipioe u “HOHHOe ypaBHeHme peakumii. PeakuEM HOHHOO OGMEHA. Peakiiun
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HedTpanuzamuu. Kuenotel. Mx ximaccubuxanus mo pasnuyHbM npu3Hakam. OnpeneieHue
KHCJIOT KaK 3JIEKTPOJIMTOB, MX AHccoluanus. BsauMoneicTBue KUCIOT ¢ METalIaMH, YCIOBHUS
TEYCHUs 3THUX peakiuil. DIEKTPOXUMUYECKUH DSl HANpDKEHUS MeTamioB. BzaumomeicTue
KHCIIOT C OKCHIaMH METaJIOB ¥ OCHOBaHMAMH. Peakiuu HefTpanusauuu. BiaumopeiicTBue
KUCJIOT C CONAMM. 3alluCh YPaBHEHUH peakuui (MONEKYJISIPHBIX ¥ HOHHBIX) C HCIIONB30BAHHEM
Tabnuel pacTBopuMocTd. OIpeleNeHHe OCHOBAHWI Kak >IeKTPONHTOB, HX AHCCOLHALIIS.
Knaccuduikamus ocHOBaHMif 10 pasIWYHBIM [pU3HAKAM. B3aMMOIEHCTBHE OCHOBAHHH C
KHCIOTaMu  (moBTOpeHHe). BsammopeiictBue mienoueif ¢ comamm (paGota ¢ Tabmuuen
PacTBOPHMOCTH) U OKCHIAMH HEMETAIIOB. Pasio)keHWe HepacTBOPHMEIX ocHoBaHMil. CocTas
OKCHIIOB, HX Knaccuukanus. CoficTBa KMCIOTHBIX ¥ OCHOBHBIX OKcHIOB. Onpenenenne coneii
KaK 3JEKTPONUTOB, uX mucconmanus. Knaccmbukamus coseil. BsaumoneiicTBue coneir ¢
MeTajlaMi, OCOOCHHOCTH JTHX peakiuil H B3aUMOMACHCTBHE COJieH C COJSAMHE (pabota c
Tabnuuell pacTBOprMOCTH). B3aumozelicTsue conefi ¢ KHCIOTAMH M IIENOYaMH (IIOBTODEHHE).
IonsiTie 0 remeTHYECKOM CBA3KM U TEHETHYECKHX PSNAX METAVIOB H HEMETALIOB. Pasiuumble
MPU3HAKK KTACCH(OHUKALNK XUMMYECKHX peakimil. OfmpeneneHue CTeNeHell OKHCIECHHS
SJIEMEHTOB, 00pasylOmMX BEINeCTBA pasNMYHBIX KaaccoB. Peaxrmm OBP. Ilomsitwe 06
OKHCIIUTENIC W BOCCTAHOBUTENE, OKHCICHUY ¥ BOCCTAHOBIEHHH. PellleHre pacyeTHBIX 3a1ay I10
YPaBHEHHAM, XapaxTEPH3YIONIUM CBOWCTBA OCHOBHBIX KJIACCOB COEAWHEHWN, W BBIIOJHEHHE
OCHOBHBIX KIIACCOB “COENMHEHHIl 3TOrO IUIAHA Ha TeHETHYECKYI0 cBA3b. IloaroroBka x
KOHTPOJILHOM paboTe. Utorosas KOHTPOJIbHAS paboTa.

\ ;
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O6uiaa XaparmiepucmuKa XumMu4eckux 3nemMeHmos (4 u).

CTpoeHne atoMa, XapaKTep POCTOrO BEIIECTBRA; CpaBHEHHE CBOMCTB ITPOCTOI'0 BEIECTBA
CO CBOHCTBAMH MpPOCTBIX BELECTB, OGPa30BAHHBIX COCETHHMH TIO IEPUOAY M IIOJATPYIIIE
JIEMEHTAMI; COCTAB - XapaKTep BHICIIETO OKCH/A, THAPOKCHIA; COCTAR JIETYYEro BOJOPOJHOTO
coenMHenns -(is Hemeranma). CaoifcTsa 37eKTpouTOB B cBeTe TOJI. I'eHetwueckue psimbl
MeTalUla # Hemeranjia. CamoctosTenbHAs paboTa c ydaluMucs. 3aKperieHue MaTepuaa.
TToHATHE 0 -TIEPEXOMHBIX dIEMEHTAX. AMmpoTepHOCTh. ['eHETHHYECKMIT psAN MEPEXOIHOrO
snemenTa. [lepuomudeckuit 3axon u Ilepronuyeckas cuctema, cTpoeHue aroMa. 3Hauenne I13 u
[1C. -'

Memannei (14.4)

XapakTepucTHKa HONOKEHHS SIEMEHTOB-METANIOB B Ileppoauveckoit cucreme.
Ctpoenne aTomMoB MeTamnoB. MeTamnueckue KPHCTAIHYECKHE pemeTkH. MeTammyeckas
XHMHUYECKas CBA3E; XapaKTEPHCTHKA OOIIHX XUMHUECKHX CBOMCTE META/UIOB HA OCHOBAHHMH HX
TMOJIOXCHUA B SNEKTPOXMMHYECKOM psNy HANPSIKEHHA B CBETe MpENCTaBleHuir 06
OKHCIIUTETRHO-BOCCTAHOBHTEIBHBIX peakuaX. CaMOpoIHbIE METAIIEI H OCHOBHBIE COEIMHEHUSI
METAIIOB, B-npHpoze. Baxreimue pynsr. [Tonsrue o METAIUTYPTHH U €€ Pa3HOBHIHOCTSIX: ITHPO-
» THPO-, 3nexTpoMerartypruy. Kopposus meranios. Crioco6sl 3aIiiThl METATIOB OT KOPPO3HH.
OcobenHOCTH  (Qu3NUECKHX M XMMHYECKHMX CBOMCTB INETOYHBIX METANTOB. BaHeifmmie
coennHeﬁfpfﬁ""'-menqumx METaIoB: INENOYM, COJIM; HMX CBOHCTBAa M mpumenenue. O6as
XapakTepUCTHKA METAIIOB BTOPOM TPYMIBI [MABHOH MOATPYIIIB, OCHOBHBIE (DH3UUECKHE H
XHMHYECKHE CBOMCTEA TIeI0UHO3eMENbHBIX METAIIOR. Bakueiimie coemuuenus Ca u Mg, ux
NpUMEHEHKE. PONTb KaNbLlst U MarHus B JKMBBIX OpraHusMax. CTpOEHHE aToMa, (pusmgeckue u
XUMUYECKHE cBoicTBa. Ilpuvenenne amomunus. COSTHHEHWS ANIOMUHHS — OKCHIBI H
THIPOKCHIBL, HX aM(pOTEPHOCT. Bakneiiie conu amoMuRHs. 3aKperieHre i CHCTEMATH3AIHIS
3HaHuii 110 TaBe NepBoil: 06Ias XapaKkTepHCTHKA METAI0B, XUMIYECKHE CBONCTBA METAILIOB.
Pemenue oskcrmepuvenTaneHEIX 3amad, permmenue ypasHenuH. CTpoeHme artoma Kenesa.
Ousnueckre U XUMHUECKHE CBOHCTBA. Ilpumenenue xenesa. Coenunenus sxenesa II u xenesa
L. FCHETI:I‘{Q_CKHe_p,g-;I;bI.:I KavecTBeHHELe PeaKIiH Ha HOHBI JKelle3a.

Csptft_cmea MEMANN0e u ux coeounenuil (xumuueckuii npaxmuxym)(3 ).

TR, -.;_
iy z
faf

7



e

Perrenne menovex, XAMUYECKHIX NpeBpalernt 'EW}JGHHG Ha IPaKTHKE
XUMHYECKHX CBOMCTR MeTamios. 3aKpeluieHHe  SHAHMM no/pacno3HaBaHmo A TIOIy4YEHHIO
BEILECTB, 3aKPENICHNE 3HAHUN 110 XUMHYECKUM CBOHCTBAM BELIECTR.

Hememannsi (26 4)

[lonoxenue memeramwior B Ilepmommueckoif cucTeme, OCOGEHHOCTH CTPOEHHS WX
aromoB. Psner D0. KpucTanmyeckoe cTpoeHie HEMETAIOB — IPOCTHIX BEIIECTB. AJLIOTPOIHS.
Oson. CocraB Bo3myxa. Du3n4ecKHe CBONCTBA HEMETAIUIOB. OTHOCHTENBHOCTH TOHSTHIH
«METaLI» M «HeMeTau». XHUMHWYECKHe CBOMCTBA HeMeTauioB. OKHCIMTENLHBIE CBOWCTBA:
B3aMMO/ICHICTBHE C METAIIaMM, BOIOPOIOM, MEHEE 3JIEKTPOOTPHIATENLHBIMH METAJIaMH,
HEKOTOPEIMHU CIIOXKHBIMM BEINECTBaMH. BoccTaHOBUTENBHEIE CBOWCTBA HEMETAIOB B PEAKIIUSIX
C KHCIIOPOIOM, CJIOMKHBIMH BEIIECTBAMU-OKUCIHTENAMHU. MaKpOdIeMEHTHI U MHKPOIJIEMEHTEIL.
Ponb MEKpPO3/IEMEHTOB B JKU3HENEATENBHOCTH PACTEHH I, JKHBOTHBIX 1 YEIOBEKA. Opranugeckue
BEIeCTBa: Oenku, KUpel, yrneBonsl. @epmentsl. Burammuel. [opmonbl IlonoxeHue B
Ileprnonuyeckoit cucreme JI. . Menneneepa. CTpoenne atoMa H MoJeKyibl. @uanudeckue U
XMMHYECKIE CBOHCTBA BOAOPONA, €r0 NOJydeHHe U NpuMeHenue. OOINas XapaKkTepHCTHKA
rajorenoB. CTpoeHne aTOMOB TallOlCHOB, CTENEHH WX OkucHeHus. CTIpoeHHe MOJEKy
ranoreHoB. ['anoréss! — mpocTsie BelecTBa. 3aKOHOMEPHOCTH B H3MEHEHHH UX XMMHYECKUX U
(H3MYECKHX CBOHMCTB B 3aBHCHMOCTH OT YBENHYEHHS MOPSIKOBOIO HOMEpa XHMHYECKOTO
onementa. Kpatkue ceenenusa o xiope, 6pome, uome. ¢prope. IlonydeHrme XIOPOBOLOPOIA.
XJI0pOBOJOPO/ B MPHPOZE. XITOPOBOZOPO M CONAHAS KHCI0TA. XJIOPHIBI, HX IPHMEHEHHE B
HapoxHoM xossicrse. [loyyenue raroreHoB METOZOM 37EKTPOIM3a. BHOTOTHYECKOE 3HAUCHHE
FajoreHoB ¥ wux coexuHenudd. llpumenenne raorenoB. CTpoeHHMe aroMa KHUCIOPOJIA.
AJUIOTPOIHS  KHCIOpO#a. XapaKTepPHCTHKA XHMHYECKHX CBOWCTB KHCIOpOZAa B CBETE
npencrapnennii o6 OBP. [lpmvenenne kucnopoma. CTpoeHme aToMa cepbl. AJUIOTPOIMSL
OQuzpaeckne cBoficTBa poMOMUecKoil cephbl. XapaKTepUCTHKA XHMIYECKHX CBOHCTB Cepel B
ceere mpenctasnennii 06 OBP. Baxrelmue coempHeHHs Cepel: CEpOBOIOPOX, CYIb(HUIEL
OKCHIIBI, CCpPHHCTas KHCIIOTa, CyIb(HUTBL MX CBOMCTBA, IONyd4eHHE H IPUMEHEHHE.
Pasbapnennas u koHIUEHTpUpOBaHHAs CepHAs KUCIOTA, €€ CBOHCTBRA, HIOJIy4EHUE U NIPHMEHEHHE.
Peaxuun B3ammozelicTBus ¢ cepHoit xucmoToit. CTpoeHHEe aTOMOB a30Ta. Crpoernue MOJIEKYIbI
azota. ®H3uvecKue u XHMHYECKHE CBOMCTBA a30Ta B cBeTe npencraBieruii 06 OBP. Ctpoenue
MOJIEKy bl aMMuaka. DH3HYeckHe CBOKCTBA, IOTyUeHHe, COOUpPaRHe, PACTIO3HABAHNE AMMHAKA.
XUMHUYECKHE CBONCTBA AMMHAKA: BOCCTAHOBHTENLHEBIE W oOpasoBanue HOHA AMMOHHS TIO
AOHOPHO-aKUCHTOPHOMY  MeXaHu3My. ColM aMMOHHS: COCTaB, IIOJy4eHHE, (U3MUIECKHE H
XEMuUeckue cBolictea. IIpeacrasureny. [Ipuvenenue B HapoIHOM Xo3siicTBe. OKCHIEI a30Ta.
A3oTHas KuCIOTa, ee CBoOlicTBA W npumenenue. Hutpatel, cenutpel. CrpoeHue aToma.
Amnotponusi. CpaBHEHHE CBONCTB H IpUMEHEHHE KpacHoro u 6enoro gocdopa. Xumuueckue
cpoiicTea pocdopa. Oxcun pocdopa (V) u opropocdopras kuciora. Conm oprodochopHOH
KACNOTEL.  @ochop B mpupome. DocdopHsle yHOGpeHus. CrtpoeHune aroma yriaepoma.
AILIOTpONHS, CBOHCTBA MOIMGUKAIME — amvasa u rpaura. Ux npumenenue. AmopbHbIit
YIJIEPO M €ro copra: KOKC, caXka, NPEBECHBIH yroybs. AJNCOpOIMs U ee MPaKTHIECKOe 3HAYCHHE.
XAMHuYecKue cBOHCTBA yrnepona. OKCHIBI YIIeposa, HX CBOHCTRA, MOJTy4eHHE U IIPHMEHEHHE.
CrpoeHne MoIeKyn OKCHAOB yTiepoa. YTONbHAS KHCIOTA | ee comi. Baxueiimme KapOoHaTHI:
KaJIbllAT, COAa, moTall — MX 3HAYeHWe W IpuUMeHeHHe. Pacrosnasanue xapbGonaros. Ilepexon
KapOOHATOB B rMApOKapGOHATEl u 06paTHO. CTpOeHHE aToMa. CpaBHeHHE €ro CBOWCTE €O
CBOHCTBAMU atoma yriepona. Kpucrammugeckwit KPEMHHH, CpaBHEHHE €ro CBOHCTB ¢
yrneponom. llpuponmmsle coenuxenws xpemHEs: SiOs, CHAHKATEI M AMIOMOCHIIHKATEL
PasHoBnmHOCTH CcTexna, ero mpomcxoKIEHIE. ITonyuenne nementa. [IpousBoactso u
IpUMEHEHHE cTekna, (apdopa. nemeHTa. 3aKperieHne H CHCTEMATH3Alds 3HAHUH [0 TeMe:
CTPOCHHE ' aTOMOB HEMETAIUIOB, KOBAJICHTHAS HETOJspHas XHMHYECKas CBs3b. PelneHue
OKCIICPHMCHTANLHBIX, 3ajay M ypaBHeHMH peaxumii. [lomrotoska x KOHTPOJIbHOH paboTe.
3aernH¢HHe ¥ CHCTEMATH3alMs 3HAHUM MO Teme: XUMHYECKHe M (DH3MYECKHE CBOHCTBA
HEMCTATITIOB, = XHMWYECKUE  peakilu{, KOBAJEHTHAS  IOMApHAS  CBA3b.  PeleHue
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SKCIIEPHMEHTABHBIX 3ama4 u ypaBHeHu#d. [lonroroska x koHTponsHO#H pabote. Pabora Ham
omubKamHu.

Ceolicriea nemeniainoe u ux coedunenuii (3 u).

Pemenue skcrmepuMeHTaNbHBIX 3amad mo Teme «Iloarpymma Kmciopoma». Pemrenme
SKCHEpUMEHTANBHEIX 3a1a4 1o Teme «[loarpynmna azora u yrieponay. 3akpensienne 3HaHHN O
NOJYYEHHIO U PACTIO3HABAHHIO Ta30B.

Opeanuueckue seugecmen (12 u)

BemecTsa opranmdeckie n HeopraHudeckue. [IpHUHHBI MHOTOOODA3HS OPraHHYECKHX
COeNMHEHMil.  BaneuTHocTh.  XHMHYECKOE  CTPOGHHWE  OPraHHYECKHX  COEIUHEHHIL.
Mornexysipusie u cTpyKTypHBIE (OPMYIE OPraHHYECKHX COEIHHEHWH. [ OMOTOrMYecKuil psin
IpenenbHbIX y/B. Pamuxanel. M3omepsl u uzomepus. ®u3Wueckue ¥ XUMHYECKHE CBOICTBA.
Meran u stam: crpoerme wmomekyn I'opemwe MeTaHa u  3TaHa. IlpumeHenne MeTaHa.
XHAMHYECKOE CTPOCHHE MOJIEKYIIbI dTHIIEHA. J[BOHHAS CBA3b. B3auMOIeHCTRIC STHIICHA C BOJOH.
Homumepusanus stunesa. [loausTriIeH 1 ero snavenne. [I0HATHE 0 [IpeeNIbHBIX 0JJHOATOMHEIX
CIIMPTaX Ha NpHMEPE METaHONlA W 3TaHONA. |pexaTOMHBIA CIupT raunepuH. OKHCISHUE
STHJIOBOTO CIHMpTa B YKCYCHBIH anbaerup. [lonarue o6 ampuerupax. OKHCIEHHE aibleruma B
KHCNOTy. OIHOOCHOBHBIE HENpeNeTbHbIE KapOOHOBBIE KHCIOTH Ha [IPHMEpPE YKCYCHOH
KucnoTel. Ee cBofictBa n mpumenenue. CTeapuHOBas KHCIOTA KaK NPEACTABUTENE HKUPHBIX
KapOoHOBBIX KucmoT. Peaxuust stepudmxamun. [TOHATHE O CIOKHBIX s¢upax. Ilonarue ob
aMHHOKHUCTOTAX. Peakuuyn nommkompeHcauum. Benku, uX CTpoeHHe W GHONOrHYECKas pOJIb.
IlenTumuas CBSI3h W NOMHIENTHIBL. Ilepsuunas cTpykrypa Genkos. Buonormdeckue (GyHKIuu
Oenkos. CpoiicTBa 6eNKOB M KauyecTBEHHbIE peaknuu Ha Oenku. [lomarme o6 yrieBomax.
['moxo3a. Ee cpolictBa u 3Hauenwe. Kpaxman u memmonosa. Mx Guojoruaueckas poib.
Ilonmumepsi mpupommble 1 cuHTeTHYeCKUe. Peakiim NOMMMEPHU3alMHd U IOJHKOHIEHCAIHH.
[Tnactmaccel #  BOJIOKHA. 3aKkpenieHHe W cUCTEMaTH3alldss 3HaHWi. Pemexue
OKCIIEPHMEHTANIBHBIX 3aau.

Qaxpennenae (bt

OGoOuienne, 3akpemneHre ¥ CHCTEMATH3AIMS 3HAHWH 110 Kypcy XxuMHH 9 xnacca.
IloBropenne mpoiinennex Tem: Ilepuonwdeckuii 3axoH u [Tepnonuueckas cucrema, BHIBI
XHMHUHCCKHX CBA3€H M THIIbI KPUCTATTHYECKAX PELIETOK, THITEI XMMHUECKHX PEaKiuii, KIacchl
XHUMHHECKUX COCAMHEHHIT. Pelienne sKcriepuMenTaIbHBIX 3a/1a4, PEIeHHe YPABHEHHH Peakiyil.

Mexcnpeomemnvie ceazu

Peanusaiis MeXINpeIMeTHBIX —cBs3eit opu u3ydeHHd Xumuu B 8 u 9 Kiacce
OCYIMIECTBIETCS. 4EPEe3 HCIONB30BAHAE KaK OOIIMX eCTeCTBEHHO-HAYUHBIX IHOHSATHH, TAK W
TOHSATHH, SIBJIAIOMINXCS CHCTEMHBIME IS OTIETBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA
O6mue CCTCCTBEHHO-HAYYHBIC IMOHATUA: Hay4HbIM GakT, HIOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KIACCH(VKAIHA, IEPUOAUYHOCTD, HAOMIONEHHe, 9KCTIEPUMEHT, MOJEIUPOBAHHE,
MSMEPCHHE, MOZCIbL, SBICHHE, MAPHUKOBBIA 3(EKT, TeXHONOTHS, MaTepHansl OH3IHKA:
MATCpus, aTOM, OSIIEKTPOH, MPOTOH, HEHTPOH, MOH, H30TON, PaTHOAKTHBHOCTh, MOJIEKYIA,
JNICKTPHYECKUH  3aps], MPOBOJHWKH, MOMYTPOBOIHUKH, IA3NIEKTPUKH,  (OTOIIEMEHT,
MHJIUKATOp, BEWIECTBO. TeNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, pacTBop,
PAaCTBOPMMOCTE, KPHCTANIHYCCKas PEmETKA, CINABBL, (UIHUCCKHE BEIHUMHBL, EIHHUIEI
H3MCPEHHSA, KOCMHYECKOE NMPOCTPAHCTBO, IUIAHETHI, 3B&31b6l, CosHie. BHOIOrus: dorocunres,
AplXaHue,  6uocdepa,  sKocHCTEMA, MHHEPAIbHBIE  YHAOOPEHHUS,  MHKPO3JIEMEHTEI,
MaKpOSJIEMEHTBI, MUTATENbHBIE BemecTa [eorpadus: atmocdepa, ruapocepa, MUHEPAIEL,
TOPHBIE IOPOAEL, ONE3HBIC HCKOTIAEMBIE, TOIIHBO, BOIHBIE PECYPCEL.
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IranupyemMbie pe3yabTaThi 0CBOSHHs y4e0HOI0 NpeaMeTa

Juunocmusie  pesyavmamst  OQOyuaiowuiica  ROAYHUM — G6O3MONCHOCHL O/
Gopmupoeanua caedyouiux riunocmuvix YY/1:

° OIIpEieIeHHe MOTHBAIIMY M3yUYeHHs y4eDHOro MaTepraa;

. OLEHHBAHUE YCBAMBAEMOTo y4eGHOTO MaTepuaa, MCXOIS M3 CONHAIBHBIX H
JMMYHOCTHBIX EHHOCTE;

. MOBBILICHHE CBOEro 00pa30BATENBHOTO YPOBHA M YPOBHS TOTOBHOCTH K
H3y4EHHIO OCHOBHBIX HCTOPHYECKHX COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XUMHH M ODIIECTBA,

» 3HAHKE NPABHII [IOBEJIEHUS] B UPE3BEIYAHHEIX CUTYAIHAX;

- OLIEHKHBaHKE COIHANBHOM 3HAYMMOCTH TIpodeccuii, CBI3aHHbIX ¢ XUMHUEH;

¢ BIafeHue mpaBuiaMy 0e30macHoro oOpalleHus ¢ XHMHYECKHMH BELICCTBAMU U

000pyI0BaHHEM, IIPOSIBICHHE SKOIOTHIECKON KyIBTYPHI .
Memanpeomemmupie pe3ynvmansl

Perynsitnsubie

Obyuarouuiicss ROAYHUM 803MONCHOCTL O (HOPMUPOBAHUS CEOVIOUUX DeZYNSMUCHBLX
VVI.

. LENenonaraHie, BKIOYAs [OCTAHOBKY HOBBIX Iejleldf, npeobOpasoBaHme
IPAaKTHIECKOH 34184y B TO3HABATENLHYIO, CAMOCTOSTEIBHBIN aHAIHU3 YCJIOBHM JOCTHIKEHHS

LeIH HAa OCHOBE Y4E€Ta BBIAEHECHHBIX YYMTENEM OPHUEHTHPOB IEHCTBHS B HOBOM yueOHOM
Marepuale;

. TITAHMPOBAHUE ITYTH JOCTHIKEHHS LTIl
¥ YCTaHABJIEHHE IENEBBIX NIPHOPUTETOR, BBIIENEHHE ANbTEPHATHUBHBEIX CIIOCOOOB
JOCTHIKEHUS LeNu H BEIOOp Hauboee 2 dexTuBHOTO criocoba; © yMeHHe CaMOCTOSTENBEHO

KOHTPOIAPOBATh CBGE BPeMA U YIPEBLILh UM; ©  YMEHUE PUHAMATE pellieHus B [IPOOIEMHOA
CHTYaIHH;

o NOCTAHOBKA Y4eOHBIX 23a/ad, COCTaBleHHEe IUlaHa M I[10C/IeN0BaTeIbHOCTH
JelcTBHiA,

° opranu3aiis paboyero MecTa IpH BBITOJIHEHUH XHMUYECKOT0 SKCIIEPUMEHTA;
IIPOTHO3HPOBAHKE PE3YIbTaTOB OOYUEHHUs, OlLCHHUBAHKE YCBOEHHOTO MaTepuaa,
OILICHKA KA4YEeCTBA H YPOBHSA IIOJIYYEHHBIX 3HAHWUH, KOppeKlus IiaHa ¥ crmocoba JeHCTBUA IIPH
HeoOxomumocTy . ITo3raBarensusie OOyyaroImuics MONYUUT BOIMONKHOCTE 1T (JOPMUPOBAHUS
CIeNYIOUINX MO3HABATENbHBIX Y Y /1:

s TIOMCK W BBIJE/IEHHE HHOOPMAIIUN;

. aHamm3 ycnosud W TpeOoBaHuit 3amaun, BEIOOp, COMOCTABICHUE U 0DOCHOBAHHE
crocoda pelenus 3a1a4u;

’ BbIOOp Haubonee 3P(HEKTUBHBIX CIOCOBOB pEINEHHs 3aJa4Yd B 3aBHCHMOCTU OT
KOHKPETHBIX YCIIOBHI;

° BBIIBIKEHHE W 000CHOBAHNE THUITOTE3EI, BEIOOP criocoda e€ MpoBepKH;

. CaMOCTOATE/ILHOE CO3[aHME ANTOPUTMa JEATENIBHOCTH NpPHU pPEIeHuH IpobiaeM
TBOPYECKOI0 M MOKCKOBOI0 XapaKTepa;

= YMEHHA XapaKTepu30BaTh BEIIECTBA 10 COCTABY, CTPOSHUIO U CBOHCTBAM;
ONIHCBIBAHKE CBOMCTB: TBEPABIX, )KHIKUX, Fa3000pa3HbIX BEIIECTB, BBIACICHHE HX
CYIIECTBEHHBIX ITPU3HAKOB,

. 1300paXkeHUE COCTaBa MPOCTEHINHX BEMIECTB C IIOMOMILIO XUMHYECKHX (OPMYJT 1
CYIHOCTH XMMHYECKUX PEaKUUi ¢ MOMOIIBI XUMHUYECKIX YPaBHEHHH;

o IpOBEIeHNE HAOMONEHUH, ONUCAHKE TIPH3HAKOB M YCIOBHMN TEUEHHS XMMHYECKHX
peaKiyil, BEITIOTHEHNHE XHMHAYECKOro 3KCIEPHMEHTa, BEIBOBI Ha OCHOBE aHaIM3a HAGMONCHHI

32 SKCHEPHMEHTOM, pELICHWE 3a1a4, NONyYeHHE XWUMHUUECKOi wnH(OpMANuM U3 pasIddHBIX
UCTOYHUKOB;
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. YMEHHE OPTaHU30BBIBATE UCCIIENOBAHYE C IS0 IIPOBEPKH THIIOTES;

o YMEHHE [eNaTh YMO3aKIFOueH s, (HHIYKTUBHOE H 1O AHATOTHH) H BEIBOJIBL

. yMeHHe OOBEKTHBHO OLEHHBATE MH(DOPMALMIO O BENIECTBAX H XAMHYECKHX
MpoIIeCccaX, KPUTHHECKH OTHOCUTECS K [ICEBIOHAYIHON MHBOPMAIIIH.

Kommynuxamusnoie

Obyuatowguiicss  nonyuum — 6oavodicHocms 018 (POPMUPOSAHU  CREDVIOWJUX
KOMMyHUKamuenvix YVJI:

" ITOJIHOE W TOYHGE BBIPDaXKCHHUE CBOMX MEICIEH B COOTBETCTBHH C 3aJa4yaMHu H
YCIOBHAMH KOMMYHUKAITHU, .
e aIcKBaTHOE HCIIOJb30BaHHE PCHEBBIX CPENCTB MJId YYacTHI B JUCKYCCHH H

apryMEHTALMI CBOCH MO3UIMH, YMEHUE TIPEICTABIATE KOHKPETHOE COJIEP)KaHUE C COODIIEHHEM
€ro B IMMCbMEHHOM U YCTHOH (opme, onpenenerie cnocobos B3aMMO/JIEMCTBUS, COTPYIHHYECTBO
B IIOMCKE ¥ cOOpe HH(pOPMAIHH:

i OMPENENCHHE CIOCOO0B B3aUMOMEHCTBUSA, COTPYIHUYECTBO B IOMCKE H COOpe
HHDOPMAIKH, yYacTHe B IHAIOTE, IIAHUPOBAHKE OOMIMX CHOCOO0B paboTHI, NPOABICHUE
YB&XKHUTENBHOIO OTHOLIEHHA K APYTUM YYAITHAMCS;

e ONHCAHHUE COMEPXKAHMS BBIIONHSEMBIX NEHCTBHM C LENBIO OPHEHTHPOBKH B
HIPEIMETHONPAKTHYECKOH IeATeNbHOCTH;

o YMCHHA yHHTBIBATE PA3HBIC MHEHHS W CTPEMHTHCSA K KOOPAMHAIMH PA3THIHBIX
MO3ULMIT B COTPYAHHUYECTBE;

. (opmynupoBath CcoGCTBEHHOE MHEHHE U TO3MIUID, apryMEHTHPOBaTh U
KOOPAMHMPOBATE € C MO3HIHAMH MapTHEPOB B COTPYAHHYECTBE IIPU BEIpaboTKE 00IIero
PEIICHHS B COBMECTHOH IEATEIBHOCTH;

¥ OCYIMIECTBIISTE ~ B3AMMHBIH  KOHTPONh H  OKashlBaTh B  COTPYIHHYECTBE
HEO0XO0 UMY B3aHMOTIIOMOIIb;

. IIAHUPOBATE 00IMe crnoco0sl paBoThl; OCYMIECTBIATE KOHTPOIb, KOPPEKIIHIO,
OLCHKY AEACTBL TapTHEDE, YMETH yoeRaaTE:- 2

. HCIIOJIB30BATE a/ICKBATHEIE S3BIKOBBIE CPEJICTBA [UIsSi OTOOPAYKEHHS CBOMX UYBCTE,
MBICIIEH, MOTHBOB ¥ TOTPEOHOCTEI: 0TOOpakaTh B peun (omucanue, oOBICHEHHE) comepKaHue
COBEpIIaCMbIX NEHCTBHM, kak B JOopMe IPOMKOIL COLIMAM3UPOBAHHON pedr, Tak u B (opme
BHYTPEHHEH peuu;

. PasBHBATL KOMMYHUKATUBHYIO KOMIETEHIIMIO, MCIIONB3Ys CPENCTBA YCTHOM H
MHCbMEHHOH KOMMYHHKALMH [pd paboTe ¢ TeKcTaMHU y4eOHUKA H JOHOJHHUTEIBHOM
JTHTEPAaTYPOH, CNPABOYHBIMM TabIMIAMH, MPOSBISLTH TOTOBHOCTD K YBaXKE€HUIO MHOH TOYKH
3PCHHSA IIPU 00CYKINEHUN Pe3yIbTATOR BHIIOMHEHHON paboTEhL.

Hpeomemuvimu pesyrvmamamu usyuenua npeomema «Xumuay ¢ 8 Knacce aenaomes
CleOyIon e yMeHuA:

1. B nosnasamenvnoii cghepe:

AaBaTh ONPENCNCHUS H3YUEHHBIX IOHSTHH: BEINECTRO (XMMHYECKHN 3]IEMEHT, aTOM, HOH,
MOJICKyJTia, KpUCTaNIHYeCcKas PeleTKa, BEmeCTRO, IIPOCTBIE M CIOJKHBIE BENIECTBA, XUMHUUYECKAS
dopmyna, otHOCHTEeNBHAS aTOMEAS Macca, OTHOCHTENIbHAS MOJEKYIApHAsS Macca, BAIEHTHOCTb,
OKCHMIBL, KHCIIOTBI, OCHOBAHHS,  COJH, amM(OTEpPHOCTH, UHIUKATOP, MEPHONHYECKHI 3aKOH,
ICPHONMICCKAs ~ CHCTEMa, IIePHOAMYECKAS  Tablmia, H30TONBI, XHMHYECKAs CBA3b,
SNIEKTPOOTPULIATEIBHOCT,  CTEHEHb  OKHCICHHA, SJIEKTPOJIAT);  XMMHYECKas  peaKIlus
(xuMuveckoe  ypaBHeHwme, reHeTHYeCKast CBSI3b, OKHCIIEHHE, BOCCTAaHOBIIEHHE,
NMEKTPONUTHYECKAS JHCCOIHALTHS, CKOPOCTE XHMHYECKOH peakiun);
" OIIMCBIBATh NEMOHCTPAIMOHHEIE H CAMOCTOSTEIBHO [IPOBEICHHBIE SKCIIEPUMEHTEL, HUCITOJIb3YS
b1 JIOr0  CCTECTBEHHBIA  (pycckwif,  pomHOit)  s3BIK M A3BIK  XHMHH,
" ONHUCLIBATL ¥ pasiuyaTh H3YUECHHBIE KIIACCH HCOPTAaHUYECKUX COEJTUHEHUH, IPOCTHIE H
CII0JKHBIE BEIECTRA, XHMUAYECKHE peaKiuy;
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KjaccHpUIEPOBATEH HU3YUEHHBIE 00BEKTHI " ABJIEHHS;
HAOMIO/1aTh NEMOHCTPHPYEMBIE U CaMOCTOSITETIBHO IPOBOAMMEIE OIBITHL, XUMHYECKHE
peaxiuu, [IPOTEKAIOITHE B IIpHpoe u B OBITY;
Jienats  BEIBOJIBI M  YMO3AK/IOYEHHS W3 HaOMIONEHHH, W3YYEHHBIX XHMHYECKHUX
3aKOHOMEPHOCTEH, TPOrHO3MpOBaThL CBOHCTBA HEM3YYEHHBIX BEINECTB [0 AHAIOTHM CO

CBOMCTRAMHU H3y4YEHHBIX;
CTPYKTYPHPOBATb H3YYEHHBIM MaTepuan H XUMHUYECKyt0 HHGMOPMAIMIO, IOIYYEHHYIO H3
OpyTrux HCTOYHHKOB;
MOZICIHPOBATE CTPOCHHE aTOMOB OSJIEMEHTOB IIEPBOIO — TPETBETO MEpHOJ0B (B paMKax

M3YYEHHBIX I0N0XKeHui Teopun . Pesepdopna), ctpoenne npocTeiiimxX MOJIEKYI.

2. B yennocmmno-opuenmayuonnoii cepe:
aHAIM3UPOBATE W OLEHUBATH I[IOCHEACTBHSA IS OKPYXKArOIIeH cpembl OBLITOBOH H
IIPOM3BO/ICTBEHHON NEATeNbHOCTH YeNoBeKa, CBI3aHHOI ¢ nepepaboTKOMN BEIIEeCTB.

3. B mpyooegoii cghepe:
* IPOBOJTUTH XUMHUECKUH 3KCIIEPUMEHT.

4. B cghepe bezonacnocmu dxcusnedesmenvHocn:

" OKa3bIBATE MEPBYIO [TOMOIUE MIPH OTPABJIEHMSIX, 0JKOTaX U APYTHX TPaBMax, CBI3aHHBIX
BEIIECTBAMM U TabopaTopHEIM 060pYI0BAHUEM.

ONHKCBIBATE CBOHCTBA TBEPHBIX, JKHIOKHX, Ta3000pasHBIX BEUIECTB, BBIJENAS HX
CYIIECTBEHHBIE IPU3HAKH;

* XdpaKTCpHU30BaTk BEILECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAHABIHUBATH
HIPHYUHHO-CICACTBEHHBIE CBA3M MEXKY JaHHBIMH XapaKTEPUCTUKAMY BEIECTBA;

° PaCKphIBaTh  CMBIC]I OCHOBHBIX XHMHYECKHX [IOHSTHH «aTOM», «MOJIEKYJiay,
«XMMHYECKHH 3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOMKHOE BEIIECTBO», «BAIEHTHOCTBY,
MCTIONbB3YS 3HAKOBYIO CHCTEMY XHMUH;

* H300pakaTh COCTAB MPOCTEHUINX BEIIECTB C IOMOLIBI) XUMHUYECKHX bopmyn u
CYIHOCTD XHMHYECKUX PEaKL{i ¢ MOMOMIBIO XHMHYECKUX YpABHEHHUH;

® BEMMHCIIITE OTHOCHTENBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAcChl BELIECTB, a TAKIKE
MACCOBYIO NOJIO XHMMHYECKOTO O3/IeMEHTA B COEJHHEHUSX IS OIEHKM WX IPAKTHYECKOH
3HaYUMOCTH,

° CPaBHUBATS 110 COCTABY OKCH/IBI, OCHOBAHMSI, KHCIIOTEI, COJIHL,

* KacCH(QUIMpPOBaTh OKCUIBI M OCHOBAHMS [0 CBOHCTBAM, KHCIOTHI M COJIM 110 COCTaBYy;

° MOJIB30BaThCA 1ad0PATOPHBEIM 000PYIOBAHMEM W XUMHYECKOH ITOCYIOM;

° MPOBOJIATEL HECIIOXKHEIE XUMHYECKHE ONBITHI U HAOMIONEHHS 32 U3MEHEHHUSAMU CBOMCTR
BELLECTE B NPOLECCE MX NPEBpAIICHUMN; COOMONATh MpaBUIA TEXHHKH 0E30MaCHOCTH IIpH
IPOBENCHHH HAOMIOIeHHH U OIIBITOR;

* Pa3jiM4aTh OKCICPHMEHTANBHO KHCIOTBI M IIENOYH, MOJB3YSICh HHIMKATOPAMY;
0CO3HABATH HEOOXOMMMOCTE COOMIO/IEHHsT Mep GEe30MaCHOCTH MpH OGPALICHHH ¢ KHCIOTAME U
LIET0YaMH.

* PACKpPEBIBATE CMBICH Hepuoaudeckoro 3akouna [, 1. Menneneera;

° OTIMCBIBATL 1 XAPAKTEPH30BaTh TAONUUHYIO (OpMY IEPHOIHYECKOH CHCTEMBI
XUMHYECKHX IEMEHTOB;

° XapaKTCpHU30BATh COCTAB ATOMHBIX SIEP ¥ PACHPENENICHUE YHCIA 3NEKTPOHOB II0
SJICKTPOHHBIM  CITOSIM  aTOMOB XHMWYECKHX SIEMEHTOB MANbIX IIEPHONOB IEPHOIMYECKOl
CHCTEMBI, & TAKIKE KM U KAIbIHSL;

* pas/iiaTh BU/BI XUMHYECKOH CBSI3H: HOHHYIO, KOBATEHTHYIO MOJISPHYIO, KOBAICHTHYIO
HETOJLIPHYIO M METAITUYECKYIO;

® U300paXKATE HIEKTPOHHO-HOHHbIE dopaynsl BemecTs, 06Pa3OBAHHEIX XHMUUYECKAMHU
CBSI3AIMH Pa3HOTO BUJA;
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° BRIABIATL 3aBHCHMOCTH CROHCTB BEIECTB OT CTPOSHHS UX KPHUCTAIIMYECKHX PEINETOK:
HMOHHBIX. AaTOMHBIX, MOJIEKYJISIPHBIX, METAINIHYECKUX

° XapakTepH30BaTh XWMHWUYECKHE DJIEMEHTHI M WX COEJHHEHHS HA OCHOBE IOJIOMKEHUS
DIIEMEHTOB B IIEPUOJNYECKON CHCTEME U 0COOEHHOCTEH CTPOSHHS X aTOMOB;

* XapakTepH30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAYEHHUE NTEPUOANIECKOTO 3aK0Ha U
MEPHOMYIECKOM CcHCTeMBl XuMudeckuX osnemenToB [I. M. Meuzeneesa; © 00BACHATL CYTh
XUMHYECKHUX TPOIECCOB W HX MPUHIMITHAIBHOE OTIUYHE OT (DU3HUECKHX;

* Ha3bIBATh IPU3HAKK U YCIIOBYS MIPOTEKAHNUS XUMHUYECKUX PeaKIIUi;

* YCTaHABIMBATE IPHHAUIEKHOCTE XMMHYECKON peakuyy K OIpEeHcNEHHOMY THILY IIO
ONHOMY W3 KTAaCCH()HMKANMOHHBIX TPHU3HAKOB: 1) O YHCIY M COCTABY MCXOJIHBIX BEIIECTB H
NPOAYKTOB peakidy (peaKiuy COeJHHEHMS, pasloKeHWs, 3aMelleHus u oOMeHa); 2) 10
BBIZICNICHUIO HIIH HOTIOLUCHHIO TEIUIOTHl (PEakIMH SK30TEPMHYECKHE W DHIOTEPMHYECKHE);
3) IO H3MEHEHUIO CTEHeHeil OKMCICHMS XUMHUYECKHX 3IEMEHTOB (peakiiuu OKHMCIIUTEIBHO-
BOCCTaHOBHUTENBHBIE); 4) 10 06paTUMOCTH TIpoTecca (peakiue o6paTHMble i He0OpaTHMEIE);

® COCTABJIAITh YPABHEHMS SJIEKTPOJUTHYECKOH AUCCOLUMAlMA KHCIIOT, Ielloded, coiei;
TIOJTHBIE W COKPAaUI€HHbBIE HOHHBIE YpPaBHEHMS peakuuil ofMeHa; YpaBHEHMS OKMCIHTEILHO-
BOCCTAHOBUTE/BHBIX PEaKIlHii;

¢ IPOrHO3HPOBATD MPOIYKTHI XUMHYECKUX peakuuii 1o (hopMyaam/HasBaHUIM HCXOIHBIX
BCIICCTB; OMPEAC/IATE HCXOMHBIE BEIECTBA 110 (hOpMyiaM/Ha3BaHUSIM MTPOIYKTOB PEAKIIUH;

® COCTaBIIAThL YPABHEHHUS PEaKIUi, COOTBETCTBYIOIIMX MOCIEA0BATENLHOCTH («(IIEIOUKEY)
NPEBPANICHUH HEOPraHHIECKUX BEIIECTR Pa3InYHbIX KIACCOB,

° BBIABJATE B [POIECCE IKCIIEPMMEHTA MPH3HAKH, CBUAETENBCTBYIONIHE O IPOTEKAHHU
XUMHYECKON peakiium;

® IPUTOTOBIIATE PACTBOPHI C ONPEIENENHON MacCOBOM A0Ie# pacTBOPEHHOIO BEIIECTRA;

® OIPENEIATE XapakTep CPeabl BOMHLIX PACTBOPOB KHUCIOT H WIENOYEH M0 H3MEHEHHIO
OKPacKH UHIHKaTOPOR;

¢ IPOBOJUTE KA4ECTBEHHBIE PEAKIWM, TOATBEPIKIAOIINE HANUYME B BOJHBIX PacTBOpax
BEIIECTB OTAENEHEIX HOHOB

* OIpPENCTATE INPHHAAIEIKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY H3 H3YYEHHBIX
KJIaCCOB/TPYILT: METAIIBI H HEMETAIIBI, OKCHIbI, OCHOBAHHUSI, KHCIOTHL, COJTH:

* COCTaBIATL (DOPMYJIBI BEIIECTB II0 X HAZBAHUAM;

® ONPENCHIATE BaICHTHOCTE U CTENIEHb OKHCIICHHS 3JIEMEHTOB B BEIECTBAX;

° COCTaBIATL (OPMYIBI HEOPraHHYECKHX COENMHEHHIl 110 BAJIEHTHOCTSM H CTENEHSIM
OKHCIICHHS 3JIEMEHTOB, a TAK)KE 3apsi/iaM MOHOB, YKA3AHHEIM B TaGIHIIE PACTBOPHMOCTH KHCIIOT,
OCHOBaHWH ¥ COJIEH;

° OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHs (DH3UYECKUX U XMMUUECKUX CBOMCTR IIPOCTHIX
BEIIECTB (METAIOB M HEMETAIUIOB) W MX BbICIIMX OKCHIOB, 00pa30BaHHBIX JJIEMEHTAMHU
BTOPOTO H TPETHETO MEPUOJIOB;

° HaspIBaTh OOLIHE XMMHYECKHE CBOWCTBA, XapaKTepHBIE JUIL TPYII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX

° Ha3blBaTh OOIME XHMUYECKHE CBOWCTBA, XapakTepHBIE Ui KAXKIOrO0 M3 KIACCOB
HEOPraHW4eCKHX BEIIECTB: KUCIOT, OCHOBAHUM, COTeit;

¢ IPHBOJIHTE  TIPHMEPBI  peakiuf, TOATBEPKOAIOIIMX  XHMHYECKHE  CBOICTBA
HEOPraHM9eCKuX BEILECTB: OKCHIOB, KUCIIOT, OCHOBAHUM H COJIEH;

® ONPEACIITE BEIIECTBO-OKUCIUTENL U BEHIECTBO-BOCCTAHOBUTENL B OKHCIHTEILHO-
BOCCTAHOBUTENBHBIX PEAKIHIX;

* COCTaBJIATH OKHMCIIMTEIBHO-BOCCTAHOBUTEIBHEIN Dananc (s HM3Yy4YEHHBIX peakilyii) mo
[IPEJIOIKCHHBIM CXEMaM peaKlnii;

* IPOBOAMTE  1abOpaTopHble  ONBITHL, MOATBEPKAAIONIAE XHUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB;

Hpedmemuoimu pesynsmamamu uzyuenua npeomema «Xumua» ¢ 9 knacce aenaomea
Cleoyouile YMeHuA:
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1. B nosnasamenvHotl cghepe:

* aBaTh ONpEeJeNeHys M3YYEHHBIX MOHATHN: BEIIECTBO (XMMUYECKUH OHJIEMEHT, aToM,
HOH, MOJIEKyJa, KpHCTAlNIMYecKas pelleTka, BEINecTBO, INPOCTHIE M CIOYKHBIE BEIEeCTBa,
XHMHUYeCKas (GopMysa, OTHOCHTENbHAsS aTOMHAS Macca, OTHOCHTENbHAsS MOJEKYJsSpHas macca,
BAJIEHTHOCTh, OKCHABI, KHCIOTBI, OCHOBAHHS, conu, am(pOTepHOCT,  WHIUKATOP,
NEePUOAMYECKHM 3aKOH, IEePUOJMYEcKas CHCTeMa, Mepuoauyeckas TaOJa, W30TOIEL,
XHUMHYECKAd CBA3b, JNIEKTPOOTPULIATEIIFHOCTD, CTCIICHL OKHCIICHHS, BJIEI(TpOJIHT); XHMHYECKaA
peaKius (XMMHYECKOE YpaBHEHWE, TIeHETHYecKas CB3b, OKUCIEHME, BOCCTAHOBIEHHE,

SNIEKTPONIUTHYECKAS JUCCOLMAIIUS, CKOPOCTh XHMHYECKOH PEaKIHN);
" OIIUCBIBATE NEMOHCTPAIIMOHHBIE W CAMOCTOSATENBHO IPOBE/ICHHEIE SKCIIEPUMEHTEI, HCIIOIb3Ys
AL 3TOTO  €CTECTBEHHBIA  (pycCKHM,  pOmHOH)  S3BIK M $3BIK  XHMMM,
OMMCEIBATE W PA3/MyaTh H3YYCHHBIE KIACCHl HEOPraHWYECKUX COENWHEHHi, MpPOCTHIE M
CIIOKHBIE BEILECTBA, XUMUYECKHE peaKIuy;
KlacCHQUIMPOBATE H3yYEHHBIE 00BEKTH 174 SIBIICHUS;
HAOMIOATh IEMOHCTPHPYEMbIE H CAMOCTOSITENHHO HPOBOJMMEIE OIBITH, XUMHYECKHE
peaxium, IPOTEKArOIIIE B IIpUpOLE " B OrITY;

A€NaTb  BBIBOABI M  YMO3AKIIOYEHMS M3 HAOMONEHWH, W3YYCHHBIX XHMHYECKHX
3aKOHOMEPHOCTEH, TPOTHO3HPOBATH CBOMCTBA HEHM3YYEHHEIX BEIIECTB 110 AHAIOTHH CO

CBOMCTBaAMHU H3YYEHHBIX;
CTPYKTYPHPOBAaTL M3YHEHHBIH MaTepual M XHMHUYECKY) HH(OPMAIUIO, IOJYyYEHHYIO H3
Ipyrux HCTOYHHKOB;
MOZICIHPOBATE CTPOCHUE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHErO MEPHOAOB (B pamKax

M3YHMCHHBIX MONOKeHHH Teopuu 3. Pesepdopna), crpoerne IpocTEATITHX MOIEKYIL.

2. B yenrnocmuo-opuenmayuonnoil cgepe:
AHATH3APOBATL W ONEHWUBATH IOCIENCTBHS UL OKPYXKAIOMIEH cpenbl OBITOBONH H
MPOU3BOICTBEHHOH JeATE/IbHOCTH YeT0BeKa, CBSI3aHHOM ¢ mepepaboTKO BEIeCTB.

3. B mpydoeoii cghepe:
" IPOBOJUTH XUMHIECKUH 3KCIIEPUMEHT.

4. B cghepe bezonacnocmu dicusnedesmenvrocmu:

" OKa3bIBaTh MCPBYIO MOMOI [IPU OTPABIEHHUSX, 0XKOTAX U JAPYTHX TPaBMaX, CBI3AHHBIX
C BEILIECTBAMH U 1aD0PaTOPHEIM 060pyI0BAHKEM.

TEMATUYECKOE NJIAHUPOBAHUE

8 KJIACC (70 YACOB)

Hassanue Tema ypoka Ocnosuvie suovt desmenvnocmu | Hcnonvsoe
pasoena obyuaroujuxca aHue
obopyoosa
Hus
uenmpa
«Touka
Pocmay

Beeoenue (54) | 1.1Ipeovem xumun. Crymanne 06bsICHeHHH YauTes.
Bewecmsa. CamoctostensHas paboTa ¢ yueGHHKOM.
Obwscuenye HabmonaeMEIX SBICHAM.

2.Ilpespaujenus

Pabota ¢ pa3naToyHsM MaTepHATIOM.
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geiecms. Ponp | Crnymanue 00bSICHEHHH YUHTENS.
xumuu 6 oicusHu | CamocTosiTensHas paboTa ¢ y4eOHHKOM.
4eN06eKd.

3. Kpamruii  ouepx | Cnymanue oObSICHEHUH yUHTEI.

UCINOPLU PA3CUNIUA
XUMULL

CamocTosTensHas paboTa ¢ y4eOHHKOM.
Orbop ¥ cpaBHEHWE MaTephana [0
HECKOJBKHUM HCTOYHUKAM.

4.11CX3 L. | Crnymanue 0ObsACHEHHN YIHTEIS. Jaraux
Menoeneesa. 3naxu | Camocrostensras paboTa ¢ yueOHMKOM. | BBICOKOH
XUMUHECKUX Pabora ¢ Tabnuueit Menneneesa. TeMIepaTyp
31eMeHMOoe. Pabora ¢ kapToukamu. bl, Jarumk
TEMIIEpaTyp
Bl
[IaTHHOBBIA
. Xumuyeckue Anamis GopuyL.
popyynul.
Omunocumenvuas Permmenne TEKCTOBBIX KONMMYECTBEHHBIX H
amomHas yu | Ka4eCTBEHHBIX 3a1a4.
MONCKYIAPHAA CJ'IYI_HEH-IHC 00BSICHEHHH YHHTEIIA.
Mmaccul. Pabora B mapax.
PaboTta B rpynmax.
i 1, Cenoese PaBota ¢ pazfaTouHbIM MaTepHaIOM. 'HaTqHKU
XUumMuueckux | ceedenis 0 BBICOKOH
Crnymanue 00bsCHEHUH yUUTEN.
31EMEHMO06 CIMPOCHUL AMOMOB. | o oo rag paboTa ¢ yIEGHHKOM. TeMIIepaTyp
(8u) Hzomonol. bI, JaTauk
TeMIIepaTyp
Bl
IIIaTHHOBBIA

2. Cmpoenue
NEKMPOHHBIX

obonovex amomoe.
I3venenue  yucna

2N1eKMPOHO8 Ha
B3Y.

Crnymanue oOBSICHEHHH yUHUTES.
CamocTosiTensHas paboTa ¢ yueOHUKOM.
PaboTta ¢ Tabmuieit Merneneena.
Pa6ota ¢ kapTogKaMH.

PaboTa B napax.

Paborta B rpymmnax.

3. Hounas ceasw.

Crymanue 00BICHEHUH YIUTENS.
Pelienne nocraBIeHHBIX 3a/1a4.
Pabota ¢ yueGHHKOM.

Pabora B mapax.

Pabota B rpynmax.

4.
Bzaumoodeucmesue
amomoe
1eMeHIN0G-
HeMenmaiios
meancdy cobotl.

Crnymanue 00BSCHEHUH yUUTENS.
Paborta ¢ Tabmunei Meneneesa.
Peirenue 3amaq.
PaboTa B mapax.
PaboTa y mocku.

) Kosanenmuas
XUMUHECKAs CBA3b.

Pabota ¢ pazgaToyHbIM MaTEPUATIOM.
Cnymanue 06BsICHEHIE yUUTENS.
CamocTtosTenbHas padota ¢ yueOHHKOM.

6. Memannuuecras
XUMUYeCKAs, C853b.

Pabora ¢ pa3gaTo9HEIM MaTepHaIOM.
Cnymanue oO0bACHEHUH yauTeIIs.
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CamocTosTeNnpHas padoTa ¢ YIEOHHUKOM.

7. Obobwenue u
cucmemMamu3ayus
3HAHULL

Pabora B mapax.

Pabota B rpynmnax.

Pemenue 3amad. ;
IIpoBepKa MOIydeHHBIX 3HAHUHA.
[ToAroTOBKa K KOHTPOJILHOU paboTe.

8. KonmponvHas Pemrtenue 3ajanuii KOHTPOJILHOH pabOTHL.
paboma Ne 1.
aTUHK
i - Hpocmeie Pabora ¢ pa3gaToIHbIM MaTEPUAIIOM. A 3
eengecmen (7 | seujecmed ~ | Crymanne o6bscHeruH yuuTens BBICOKOH
y) Mematisl u TeMIeparyp
CamocTogrensHas paboTa ¢ y4eOHHKOM.
HeMemdannbl. Asisiti auuGng b, Jlarymk
* s TemIepar
it . AHanu3 KOHTPOJIBHOH paboTEL. FREYR
ROHTPOTLHOU Pa6oTa Haj omuOKaMH. B %
pabomul. Pt s [IIaTHHOBBINA
) — W3MEpEHHE
TeMIeparyp
Bl IIEPEXO0JI0B
AIIOTPOITHEL
X B
Mo duKaIy
i CEpBI;
HA3MEpEHHUE
TeMIeparyp
Bl TLIABJICHUS
BEILECTB.
2. Konuuecmeo Anans Gopmyn
geuecmea. '

Perenne TEKCTOBBIX KOMWUYECTBEHHBIX H
Ka4eCTBEHHBIX 3a1au.
Crnymanue 00bICHEHHH yUUTEIS.

3. Peuenue 3a0ay .

Anami3 GopMyI.

Pemenne TEKCTOBBIX KOIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a1ad.
Crymanue 00BICHEHUH YUUTEIS.

4. Monapuuwiii
00veM 2a308.

Anamu3 GopmyiL.

Pemmenye TEKCTOBBIX KOINMYECTBEHHBIX H
KaHeCTBCHHEBIX 3a1aq.
Crnymanue oOBbSICHEHUH yUUTEIs.

5. Pewtenue 3aoau.

Ananusz Gopmy.

Pemenrie TeKCTOBBIX KONMYECTBEHHBIX H
Ka4yeCTBEHHBIX 3a1ad.
Crnymanue 00bsICHEHHH YIUTEIS.

6. QObobwenue u
CUCTEeMAMUAYLUS
3HAHULL  No  2nase
«IIpocmuie

Gelfecmedn.

Pabota B mapax.

Paborta B rpymnmnax.

Pemenne zamad.

[IpoBepka moydeHHBIX 3HAHUH.
[lonroToska k KOHTPONEHO paboTe.

7. Konmponvuas

Pemenue 3amannit KOHTPOIBLHOH pabOTEHL.
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paboma Ne 2.

Coedunenusn | 1. Cmenens | Cyuianue 0ObsICHEHUN yIUTELA.
xumuueckux | oxucnenus. Ananus | CamocTosTenbHas paboTa ¢ y4COHHKOM.
INeMEHI06 KOHMPONbHOU Pabora ¢ Tabnuieil Menaeneesa.
(15 u). pabomut. Pabora ¢ KapTOYKaMH.
- Baxcneiuiue | pagorg ¢ pa3faTOYHBIM MaTepHAIOM.
Kiaacewbl  OUHAPHBIX

coeOuHeHull .

Crnyutanue 00bSCHEHUH yUHTeTIS.
CamocrositensHas paboTa ¢ yueOHHKOM.

e Pa6oTa ¢ pa3naTouHbIM MaTEPHAIOM. Hlarax pH
Caymanue 0OBACHEHHH YIATEIIA.
CamocTosTenbHas paboTa ¢ YUCOHHKOM.
4. Obobuenue u | Pabota c pa3naToyHbIM MATEPHATIOM.
cucmemamuzayua | Pelnenue samad.
SHAHUIL 3akpeIuicHue 3HaHUH 110 TeME.
J. Kucnomut. Cnytianue 00bSICHEHHH yIUTENS. Natuux pH
CamocTosTeNbHAs paboTa ¢ yIeOHUKOM.
Orbop ¥ CcpaBHEHHME MaTepHana IIo
HECKOJIBKHAM HCTOYHMKAM.
6. Obobuwenue u | Pabota ¢ pa3iaTOYHBIM MATEPHATIOM.
cucmemamuzayus | Pelenue 3anay.
SHAHUTL 3aKperieHue 3HaHui 10 TEME.
7. Conu. Cnymanue 00BSICHEHHH YIHTETIS. Haraux pH

CamocTosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana II0
HECKOJIBKUM HCTOYHHKAM.

8. Obobwenue u
cucmeMamusayus
IHAHIL,

PaboTa ¢ pa3aaToYHbIM MATEPUATIOM.
Pemenue 3amaq.
3akperieHne 3HaHUH 10 TeMe.

9. Obodujenue u
cucmemMamuzayus
SHAHUI 0b
OCHOBHBIX KIACCAX
HEOP2aHUYeCKUX

PaGoTa ¢ pa3naTOYHBIM MaTEPHUATIOM.
Pemenue 3anau.
3akperuieHue 3HaHUH 110 TeMeE.

BCLYECTE.
10. ;

PaboTa ¢ paznaTodHbIM MaTCPHATIOM.
Kpucmannuueckue i

] Cnymanue 00bSICHEHUH YUHTEIS.

peuienK.

CamocTosTebHas paboTa ¢ yIeOHUKOM.
12, Yucmeote | Cnyinasue 0ObACHEHUN YUATEIS.

Geunjecmaed y cmecu.

CamocTosTensaas paboTa ¢ y4eOHHKOM.
Otbop ® cpaBHEHME MaTepHanga II0
HECKOJIBKHM UCTOYHMKAM.

13, Muaccosas u
obvemHas oonu
KOMITOHEHINO08
cMec.

AHaIM3 QOPMYIL.

PelnieHHe TEKCTOBBIX KONMYECTBEHHBIX H
KaueCTBEHHBIX 3a1a4.
Cnymanue 00BICHEHUH yUUTEIIS.

14. Pacuemnt,
CEA3AHHBIC e

NOHAMUCM «O0NAY.

Ananus GopMyIL.

Pemerie TEKCTOBBIX KOMHHECTBCHHBIX H
Ka4YeCTBEHHBIX 3a0a4.
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Crnymanue 00BsICHEHIHE yunTeNs.

15.  KoumponoHas
padoma Ne 3.

Perrenue 3ananuii KOHTPOJNBHOM PabOTEL

Hsmenenus, z Dusuieckue Pabora ¢ paznatouyHsIM MaTepUaioM.
HPOHC.\.’OI)RIHH AGHEHUA 6 XUMUL. CJTYLU&HHB O6'BS[CHCHP1§1 YYHTE.
& ¢ | Anarus . CamocTtostenpHast paboTta ¢ yueOHHKOM.
eeuiecmeamu | KONMpo.1bHol
(12 u). pabombl.
2. Xumuveckue | Cnymanue oOBICHEHUR yUUTENS.
peariyuul. CamocrositensHas paboTa ¢ y4eOHUKOM.
Otbop # cpaBHeHHE MaTepUaia IO
HECKOJIbKMM MCTOYHHKAM.
3. Xumuvecrue | Cnyuanue 00BICHEHNH yUHTEIS.
YPOBHEHUS. CamocTosTensaas paboTa ¢ y9eOHHKOM.

Otbop u cpaBHeHHWE Marepuana IO
HECKOJIBKHM HCTOUHHKAM.

4. Pacuemwv: no
XUMUYCCKIUM
VPAGHEHUSIM.

Anamus popmyi.

Pemienue TeKCTOBBIX KOMMYECTBEHHBIX M
Ka4eCTBEHHBIX 3a/1a4.
Crymanue o0bsicHEHHN yUUTENS.

5. Pacuemwvr 1o
XUMUYECKUM
VPASHEHUAM.

Anamus dhopmyi.

Pemenue TeKCTOBBIX KOTMYECTBEHHBIX M
Ka4eCTBEHHBIX 3a7a4.
Ciymanue 0ObICHEHHE YUUTES.

6. Pearyuu
Pa3nodiceH s,

Pabota ¢ pa3gaToYHbIM MATEPHAIOM.
Cnymanue 06bsCHeHUH yUUTEIS.
CamocTosTenpHas pabora ¢ YUeOHHKOM.

=
. Fearapiu Pabota ¢ pazmaToYHEIM MaTEPHATIOM.
cescHseH Cnymanue o0b4ICHEHUE yUUTENA.

CamocTosTensHas paboTa ¢ yIeOHHKOM.
8. Pearxyuu | Cnymanue 06bsacHeHUH yIUTENS.

SAMeU{eHUAd.

CamocTosTensHas paboTa ¢ yueOHHKOM.
Orbop u cpaBHeHHe MaTepuaia IO
HECKOJIBKHUM HCTOYHHKAM.

9. Pearxyuu | Criymanue o0bICHEHUN YUHTE.
obmena. CamocTositenbHad paboTa ¢ yueOHUKOM.
Orbop © cpaBHeHHE MaTepHaia II0
HECKOJIBKMM HCTOYHUKAM.
10. Tuner
Pabora ¢ pa3gaToyHEIM MATEPHATIOM.
XUMUHECKUX i
: Crymanue obbsicHeHHH yUUTENS.
Pearyiu H

npumepe  ceoilcms
60001

CamocTogrensHas paboTa ¢ y9eGHUKOM.

1. Obobwenue
SHAHUL  nO  meme
«H3zvenenus,
npoucxoosiuue ¢
GeLUeCmBamuy.

Pabora B mapax. -

Pabota B rpymmax.

Pemenue 3amauy.

IIpoBepka momy4eHHbBIX 3HAHUH.
IToAroToRKa K KOHTPOIBHOU paboTe.
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2 HINDOABLHA
12, Koumponvnas
padoma Ne 4.

Pemienvie 3amannii KOHTPOJILHOH pabOTEL

Ilpocmenuine
onepauuu ¢
eeuecmeamu
(xumuyeckuii
HPAKMUKYM)

(5 u).

1. Ipaxmuuecrasn

paboma Nel.
Ipuempr.
obpaujerus c
nabopamopHeim
obopydosaruem.

Habmonenue 3a
YUHUTEIA.
O06BbsaAcHeHHE HAOTIOTaEMBIX SBJICHHH.
[TocTaHOBKA OMBITOB ISl IEMOHCTPALIUU
KJaccy.

BrimosiHeHRE IpakTHYecKoi paboThl.

JEMOHCTPalUAMH

2. Ilpaxmuvecras aT4uK
p Habmonenne  3a  IEMOHCTpaLHAMH A
paboma  Ne2 . TEMIIEpaTyp
Habnooenue sa | Lot Bl
T O6pacuenie HabMOIaeMBIX IBIICHHUIH.
eopsauyell cgeoil. IUTATHHOBEIN
[TocTaHOBKa OMBITOB [Jisl AEMOHCTPALIHH
KJIaccy.
BrmonHeHne npakTudeckoi paboThl.
3. Ilpaxmuueckas aT4UK
P : Habmonenne 3a  JeMOHCTpalusiMu A s
paboma  Ne3 BBICOKOM
Ananus  nouss U | e oo TeMIeparyp
' Obssacuenne HaOMIONAEMBIX ABICHHH. P
800bL. b1, Jlarumk
IlocTaHoBKA OMBITOB IS HEMOHCTPAIUA
TeMIepaTyp
KJaccy.
" BI
Brimon#enue npaktuyeckoi paboTEL. a
MUIATHHOBBIN
—HM3MEepeHne
TeMIeparyp
B B
npoiecce
oOy4yeHus
puemMam
BBIITAPHBAHI
s BOOBI W3
00pa3smon
TTOYBEL
Hatauk pH —
pH -
H3MEpEHHE
BOJIOPOJIHOTO
MTOKa3aTes
BBITSKKHA
pacTtBopa
HOYBBI
4. Ipaxmuuecras
2 ' Habmronenue 3a NEMOHCTPALUSIMHU }laTthu
paboma  No4 — BBICOKOH
Ipusnaxu , " TemIepa
\_f S Obracuenre HabmIOIaeMBIX IBICHHLN. E[ VP
XUM UX Bl aTYHK
=5 [TocTaHOBKa OTIBITOR [AJISI AEMOHCTPALIHH |
pearifiu, Kracey TeMIIepaTyp
" BbI
BeimonHeH#ne mpakTuyecKoi paboTel. .
IUTATHHOBKIMH,
Jatuux pH —
PU3HAKH
peakuui 10
U3MEHEHUIO
CpeJibl
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(peaxuust

HeHWTpanu3an
W)
5. Ilpaxmuueckas Ha6momemde 32 AEMOHCTDALHSME DNeKTPOHHEI
paboma Nes. — e BECEL,
Hpuzomoenernue O6psacHenne HabMOaeMBbIX SBICHHH. Habop
pacmeopa caxdpa i | 1y, .rapopKa ONBITOB LI JIEMOHCTPALUA 1ab0opaTopHH
pacuem ez | . accy. 'MA
Maccosou 00U 6 | o epye MPaKTAYECKOH pabOTEHI.
pacmesope.
Pacmeopenue. | 1.  Pacmegopenue. PaboTa ¢ PA3TATOUHBIM MATEPHATIOM. ,HaT'-ﬂfIKu
Pacmeopoi. Pacmeopumocmy Corymmasue ofsscHerul yunTens. BBICOKOH
Pearxuuu geuecms g gooe. CaMocTosITeNbHAs paGOTA ¢ YIEGHHKOM. TemIeparyp
HOHHO20 b, Jlaruuk
obmena. TeMIuepaTyp
Okucnumenvn EI
o ILTATHHOBBIN
60CCHIAHOGUM - o
e/bHble TOpPEHHIO
peaxkyuu(lil CKa3aHo
y) BBILIIE,
% SIL Ccasnme Pabota ¢ pazgaToyHbIM MaTEpHAIOM. i A
v Lo Cnymanue o0ObsICHEHHH yUUTENA. TP
CamocTtogTensHasd paboTa ¢ yaeOHUKOM. HRyHERER
3 Honnwie KHCIOT "
_ Ananns GopMyi. OCHOBaHUMU
VDPUBHEHUAL
Pelmierpe TEKCTORBIX KOMMuecTBeHHEIX 1 | (CPCHE
KaueCTBeHHBIX 3a1a4. pacTBopa).
Crymanue oObsICHEHUH YUHUTES. Jlarmk
4. Kucnomwer, ux SNERTPOTIPOB
) S Pabora ¢ pazmaTouHbIM MaTepHATIOM. ONHOCTH -
zz)arfcuq’)umy ur 8 Crnymanue oObACHEHHH yUnUTe NS H3ydeHne
soucmsd. CamocrosTenbHas paboTa ¢ y4eOHUKOM. | mpoBOAMMOC
J. Ocosanus, ux PaboTa ¢ pa3aTouHBIM MATEPUATIOM. s
KIGESIPE. Cryuianue oOBICHEHHH yIuTENs. PACIBOpOR

CEOLICHIBA.

CamocrosaTenbHas paboTa ¢ yueOHHKOM.

6.  Oxcuder, ux
Kuaccuurayus  u
ceolcmaa.

Crrynianue 00bSICHEHUH YIUTEN.
CamocrosTtensras paboTa ¢ yaeOHUKOM.
Otbop m cpaBHeHHe MaTepHaza IO
HECKOJILKAM HCTOYHHKAM.

Conu, ux
riaccugpurayus U
ceolcmed.

Cnymianue oOBSICHEHUH YUUTENS.
CamocTositensHas paboTta ¢ yueOHUKOM.
Otbop u cpaBHeHwe Marepuanga II0
HECKOJIBKUM MCTOUHHKAM.

8. Tenemuuecxas
cea30 mencoy
Kiadaccayi
GENfeCme.

PaboTa ¢ pa3gaTouHbIM MaTepPHATIOM.
Crnymanue 0OBSICHEHHE YUUTENS.
CamocrosTensHas pabora ¢ yueOHHKOM.

9. OrucaumenvHo-
GOCCIMAHOBUMENBbH
ble Pearyuu.

Crnymanue oO6bAcHEHHH yauTes.
CamocrogressHag paboTa ¢ yueOHUKOM.
OT1bop ® CcpaBHEHHE MaTepuana IIo0
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HECKOJIIbKUM HCTOUYHHKAM.

10. O6obwenue u
CUCTNEeMAMUZAYUS]
SHAHUIL nO meme «
Pacmeopenue.
Pacmeoprr.
Peaxyuu  uonuoeo
oomena. OBPy.

Pabota B napax.

Pabora B rpymnmnax.

Pemenne 3amau.

[IpoBepKa MoTy4eHHBIX 3HAHWH.
[ToaroToBKa Kk KOHTPOIBHOMH paboTe.

11.  Koumponvnas
paboma No 5

Penrenue 3ananuii KOHTPOIEHOH pabOTEHL.

Ceolicmea 1. Hpaxmuyecran
o P Habmoneuue 3a JIEMOHCTpALUAMH
anekmpoaumo | paboma  Ne 6,
¢ U YUUTENS.
TonHble pearyuil.
( . PRy ObOpsacHeHKHe HAOIIONAEMEBIX SIBIEHHIH.
XUMUYECKUil
[TocTaHOBKA OMBITOB IS JEMOHCTpAlUK
RPAKMUKYM)
o KJIaccy.
y .
BrinosHeH1e mpakTHueckoit paboTEL
2. Ipaxmuueckas Hatunk
Habmonenue 3a JEMOHCTPALUSIMHU
paboma  Ne 7. TeMIeparyp
YUHTENS.
Yenosua 5 Bl
Ob6pacuenie HAOIIOTAEMBIX IBICHUH. .
HPOMEKaHUs. ILIATHHOBEIH
[locTaHOBKa OMBITOB MJIS JEMOHCTpAlUU
XUMUYECKUX
3 KJ1accy.
peaxyuit  Mmencoy %
Brimonnenue npakTadeckoi paboThL.
pacmeopamu
NCKMPOIUMOE 00
KOHYL.
3. Ipaxmuueckas aTtuuk pH
. P Habmonenue 38  JIeMOHCTpaLUsIMU A p
paboma  Ne 8.
2 YUUTE.
Ceoiicmea ruciom, 5
Arcdating Ob6psacHenne HabIIO1aeMEIX SIBIEHHH.
. . | IlocTanoBKa OMBITOB ISl AEMOHCTPALIMH
ocHOGAaHUU U conell.
KIaccy.
BeonHeHne npakTuyeckoi paboTel.
+. Ipaxmuveckas Habmonenue 3a TIEMOHCTPAIIMSIMHI
paboma  Ne 9. P
YUUTES.
Peuwernue .
O0pgacHenne HaOMFOAEMBIX SBJICHHH.
IKCNePUMEHMANbH
IlocTanoBka OMBITOB IS NEMOHCTPAIHH
BIX 3a0aY.
Kiaccy.
Brinonsenne npaktuuecko paGoTel
3axnouenue | 1.Obobuenue u | Pabota B mapax.
(44 cucmemMamuayus Pa6ora B rpymnmnax.

SHAHUL no
VHeOHUKY XuMUu 3a
8 knace.

Pewenue 3amay.
IIpoBepka MOIyYeHHBIX 3HAHUA.
IToaroToBka Kk KOHTPOILHOHR paboTe.

2.0606wyenue u | Pabora B napax.
cucmemamuzayus | Pabora B rpynnax.
SHAHLL no | Pemenne 3anay.

YUeOHUKY Xumuu 3a
8 knace.

IIpoBepka MONy4YeHHBIX 3HAHHMIA.
IToaroroBxa K KOHTpOJILHOM paboTe.

3. Hmoeosas
KOHMPOJbHAA
paboma no xumuu

Pemenue 3amanuit KOHTPONIBLHON pabOTEL
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3a 8§ Knace.

4. Ananus
KOH?ﬂpO}IbHOﬂ
pabomvl.  Paboma

HAO OwubKaMu.

Ananmu3s omubox.

AHaTM3 KOHTPOJIBHOH pabOTEL
Pabota man omubxamu.

Pemenue 3anay.

Crymanve 00BACHEHHH yIUTEIS.

9 KJIACC (68 HACOB)
Haszeanue Tema ypoka. OcHoeHble 610bI HUcnonvsos
pasoena, 0eamenbHoCmu aHue
KoJluuecmeo obyuarwuuxca obopyoosa
uacoe HUs
UeHmpa
«Touka
Pocmay
Obuan 1. Xapaxmepucmuxa | Cyimanue o0bsICHEHHN yIUTeEI.
XAPAKMEPUCIHE | XUMWYCCKO20 SNeMEeHmd CamocTogTensHas ]JEI.60Ta c
K XHMUEYECKHUX | HU OCHOGUHUU ez0 y‘ICﬁHHKOM. '

anemenmos (4 | nonooicenus ¢ | Pabota ¢ tabnuneit Menneneesa.
y). Ilepuoouueckoii Pabora ¢ xapTouxkamu.
cucmeme A u
Menoeneesa.
2. Xapaxmepucmuxa | Ciylianue o0bACHEHNH yauTEIs.
xunuvecrkozo snemenma | CamoctostensHas — pabota ¢
HU  OCHOGAHUU €20 | yueOHHKOM.
NONOJCCHUS. 6 | Pabota c Tabnureit Meuneneesa.
Ilepuoouueckoii Pabota ¢ kapTouKamy.
cucmeite A A
Menoeneesa.
3. Xapaxmepucmuxa | Ciymanue oObsICHEHUH yIUTES.
xumuveckoeo anemenma | Camoctostensuas — pabota ¢
no KUCTOMHO- | Y4eOHHKOM.
ocHogHbiM  ceoricmeam | Pabota ¢ Tabnuneit Menneneesa.
0bpazyemvix um | Pabora ¢ kaproukamu.
COeOUHEHILLI.
4. Ilepuoduyeckuii | Crymanue 00bICHEHHH YUUTEN.
3AKOH u | CamocrostenpHas  pabora ¢
Iepuoouuecran y4eOHHUKOM.
cucmema  xumuyeckux | PabGota ¢ tabnuueit Mengeneena.
snexmenmoe [l H. | PaGoTa ¢ kKapTOYKaMH.
Menoeneesa.
Memanner (13 | 1. Ionoocenue | Crymanue 06bACHEHHH yIUTEIS.
y) Memanioe 6 | CamoctositenneHas  pabora ¢
Ilepuoduuecror | YIEOHHKOM.
cucmeme PaGora ¢ Tabnuueit Menneneera.

I 1 Menoeneesa U
CIMPOEHUE UX AIMOMOB.

Pabora ¢ xaprouxamu.
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2. ) Xumuueckue BafioTa 8 PA3TATOMHEIM JaTauk
CBOTICMBA MEMANN06. MATEpHATOM. TeMnepaTypfl
2 [IJIATHHOBEIH
Cnymanue oOBsICHEHUN YUUTENS.
CamocrosaTenpHas  pabora ¢
y4eOHUKOM.
2, Honyuenue | Cnymanue 00bSICHEHUH yUHTEIIS.
memannos.  Kopposus | CamoctostensHas ~ pabota ¢
Memanioe. yUeOHUKOM.
OrGop ¥ cpaBHEHHE MaTepuana
10 HECKOJIBKHM HCTOYHMUKAM.
4. I[enounvie | Cnymanue 00bICHEHUR YUUTENS. Jlatuuk
Memaniul. CamocTosiTenpHas ~ paboTra € | TeMIepaTypebl
y4eOHUKOM. TIIATUHOBBIM
Orbop u cpaBHEHHE Marepuana
110 HECKOJIBKAM MCTOYHHKAM.
3 Ll]enounvie | Pemenue 3anad.
Memaiipl. Pabota mo xaproukam.
Pemenne XUMAYECKHX
YpaBHEHUH.
6. Bepunnuii, maznuil u P " .
WenoyHo3eMenbHbIE MATEHATOM.
N ey Crnymanue 0OBsICHEHUN YUUTE.
CamocrostenpHas  pabora ¢
yUeOHUKOM.

7. Bepunnuil, maznuil u
1eN0YHO3eMeNbHbIe

Pemenne 3anay.
Pabora o kapTo4Kam.

Memannvl. Pemenne XHUMHYECKUX
YpaBHEHHUH.

8. Amoaumul. -

- Pabora c Pa3naToYHBIM

MaTepHaIOM.
Cnymanue 0OBSCHEHU T yIUTEINS.
CamocrogrensHass  pabora ¢
y4eOHUKOM.

9. Amomunuil,

Pemenne 3anauq.
Pabora 1mo kaproukam.
Pemenne

XUMHYECKUX
ypaBHEHMUH.

10. Kene3o. Cnymanue oObSICHEHUH yUHTEISL.
CamoctosiTenmeHast ~ pabora ¢
yaeOHHKOM.

Ob6nscuenue HaOJIIOJaeMBIX
ABJICHUHA.

23



11. 3axpennenue U
cucmemMamu3ayus
3HAHUI NO 2nase nepeou
« Memannwi».

PaGoTa B mapax.
Pabota B rpyImnax.

. Permrenue 3aaad.

[IpoBepka MOITyICHHBIX 3HAHUH.
IMoaroToska KX  KOHTPOJBHOH
paborTe.

12. Konmponvras | Pemenne 3anaHui KOHTPOJIBHOM
paboma Nel | pabOTEL

«Memannviy.

i3 Ananuz | Aranu3s ommOoK.

KOHMPOALHOU pabomot.

AHanmu3 KOHTPOJIbHOH padOTHL.
Pabora Haj OIIHOKaMH.

Pernenme 3anad.

Cnymanue 00bICHCHHH YIUTES.

Ceoiicmeaa Ipaxmuueckas paboma | ¢y N _— 58 Jarauk
memanioe u ux | Nel.  Ocywjecmenenue BBICOKOH
coeOuHeHull 1enouKkyu  XUMUYECKUX léeg{ SRETIRE y“gﬁg' TeMIleparyp Bl
(xumuueckuii npeepaeHuil. EBHT;?{C;[;FHE HRATIMRRIONE Jargaux
RpEamiym)(3 [TocTanoBka OIIBITOB it PEMUODRIYE o
y). [IJIATHHOBBIA —
JIEMOHCTpAIIHH KJIaccy.
Bemonuenne MPAKTHYECKOR G M
PABOTEL TeMIepaTyp Bl
[IEpEX0I0B
alIOTPOIHB! X
Moaudukany i
CEPBI;
H3MEepeHHe
TEMIepaTyp Bl
TITaB/ICHHS
BEIIECTB.
IIpaxmuuecras paboma T —_—_" -
M?.Z'.~ Ilonyqenue U | eMOHCTAIHSIMH YHTEILS.
ceolicmea  CoeOUHEHUN | o oo s iia—
Memanios. e,
[Tocranoska OTILITOB ISt
JEMOHCTpAIIHH KITaccy.
Bremonuenne MPAKTHYECKOH
paboThL
Iparxmuyeckas paboma N — -
Nes.
DrcnepumMeHmanbHble éeg; (;Iz;TeI;{aILHHMH WH?M'
3a0aqu . e 1 RApIEOAReMEE
})QC.’TOBH:‘ITGHHZHO u TTocTaHOBKA OILITOR ISt
NOIYYEHUIO GeLyecme. A OR AT Y,
BrinosiHeHKE MpaKTHYECKOH
paboThL.
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Hememannl
(26 u)

1. Hememanioel. danombl
u npocmovle Geujecmed.
Kucnopoo, 030H,
GO30VX.

Cnymanue 00bACHEHHH YUUTEIS.
CamocTosiTensHas  pabora ¢
yueOHHKOM.

OtGop W CcpaBHEHHE MaTepuaia
10 HECKOJIBKIM MCTOYHUKAM.

Haruuk
BBICOKOH
TemMIeparyp bl,
Jatuuk
TemIeparyp Bl
MJIaTUHOBBIA —
H3MEPEHHUE
TEMIIEpaTyp bl
epexo0B
aJUIOTPOITHBL X
MouduKany 1
CEpBI;
U3MEPEHHE
TeMIepaTryp bl
TIaBIEHAS
BEIIECTB.

2 Henmemaninwi.
Xunmuueckue ceolicmeaa

Pemenue 3anay.
Pabora o xapTouKam.

HeMemanios. Perenue XUMHYECKIX
ypaBHEHH.

2

3 Xumuyecrue
Pabota c pa3IaTo4YHBIM

SNeMeHmbl 6 KIemKax
MaTepUATIOM.

JICUBIX OP2AHUIMOB. "
Cnymanvie o0BSICHEHUH YUUTEIS.
CamocrostensHas  pabora ¢
y4eOHHKOM.

4. Booopoo.

Perenue 3anad.
PaboTa mo KapTouKkam.

Pemenue KUMHUECKHUX
ypaBHEHUH.

5. I'anoeenbt. Cnymanue 00bICHEHHA yIUTEIL.
CamocrosTensHass ~ pabora €
yYeOHUKOM.

O0bnsacHeHHE HabmroIaeMbIxX
SBJICHUH.

0. Coedunenus
20102€H08.

Pemenue 3amad.
PaGoTa mo xapToukam.

Pemenue XAMUYECKHUX
ypaBRHEHHUH.
7 Honyuyenue | Cayumanue oOBbsICHEHHH yIUTEIS.
20a102EH086. CamocTosiTensuas ~ pabora €
Buonozuuecroe y4eOHHUKOM.

3HAYEeHUE U NPUMEHEHUE
2a102eH08 u ux
coeouHeH Ul

Otbop u cpaBHEHHE Marepuaia
10 HECKOJBKHM MCTOYHHKAM.
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8. Kucnopoo.

PaGota c
MaTepHuaIoM.

Cnywmanue 00BbsICHEHUN YUHTEIA.

CamocTosiTenpHass ~ pabora ¢
Y4eOHUKOM.

pa3iaTouHBIM

Hatauk
BBICOKOM
TeMIeparyp b,
JlaTuuk
TeMIEpaTyp Bl
ILIATHHOBBIA —
W3MEPEHHE
TEMIIEPaTyp bl
TEpEX0JIOB
AJJIOTPOITHEL X
momrdukay i

CEpHI;
H3MEpeHne
TeMIIepaTyp bl
TTaBJ/ICHUS
BEIIECTB.
9. Koumponenas | Pemenue 3anaHuii KOHTPOJBHOM
paboma Ne2 paboTHL.
10. Cepa. Crymanue 00BICHEHUH yUUTENA. JaTuamx
CamocrosTensHas  pabora € | BEICOKOH
y4eOHUKOM. TeMIIepaTyp b,
OOmnscHeHHE Habmogaemex | JlaTunk
SBIICHUHA. TeMITeparyp bl
TJIATUHOBBIM —
HU3MEpPEHUE
TeMIepaTyp bl
MepexoioB

AIOTPOIHBL X
moauduKany i

CepHl;
HU3MEPEHHUE
TeMIeparyp bl
IUIaBIICHHUS
BEIIECTB.
11. Coedunenus cepel. | Cnymanue 0OBSICHEHUH yIUTEIS.
CamocrosTensHas  pabora ¢
yueOHUKOM.
Ot6Gop u cpaBHeHHE MaTepHaia
10 HECKOJIBKHM HCTOYHHKAM.
12. Cepnas xucioma. Cnymanue oOBACHEHHH yIUTENIA. JlaTuuk
CamocrosTensHags  pabora ¢ | pH
YUEOHUKOM.
OOsbsacHeHue HabOIaeMBbIX
SIBIIEHUH.

13. Azom.

Pemenue 3amay.

PaBoTa 1o xaprouxam.

Pemenne XHMHUYECKHX
YPaBHEHHUH.
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14, Avmuax.

Cnymanye oObICHEHUH yIUTENS.

JaTaux

CamocTositenbHas ~ pabora ¢ | pH
Y4eOHUKOM.

- ObnsicHeHHE HabIOIaeMBIX
SIBJICHUH.

15. Conu ammonua. Cnymmanue 00bICHEHUH yIUTENS.
CamocTodrensHas — pabora ¢
yaeOHUKOM.

O0nscHEHUE HaOIOJaeMBbIX
SIBJICHU.

16. Kucnopoonwie | Crymanue 00bsCHEHAH yIATEIIS.

coeouHeHUs az0mda. CamocrosTenpHag  pabora €
yueOHHKOM.

Ot6op u cpaBHEHHME MarepHaia
10 HECKOJIBKHM HCTOUHHUKAM.

17. @ocgop u €20 | pysora . PA3TATONHEIM JlaTauk

COEOUHCHU. TemIieparypbl
MaTepUAaTOM. 0
Crnymanre 0ObICHEHUH yIUTEIA. SEEHOREE
CamocTodrensHas — pabora ¢
yUEOHMKOM.

18. ®@ocpop u eeo | Pemenue samad.

COCOUHEHUS. PaboTa 1o kapTo4KaMm.

Pemenue XUMHYECKHUX
ypaBHEHHUH.

19. Yenepoo. Crnyuanie 00bICHEHUH yIUTEIA.
CamocTosdTenpHass ~ pabora ¢
yueOHUKOM.

OOnsicHEHHE HaOTI01aEMBIX
SBJICHUIL.

20. Kucnopoowvie | Penenue 3anad.

coedunenus yenepooa. | Pabora 1o xapTouKam.

Pemenne XUMUAYECKHX
ypaBHEHHH.

21. Kpemuuii u eeo | Cnymanne OOBSICHEHUH YU TEIS.

COCOUHEHUS. CamocrosTensHas ~ pabora €
yueOHUKOM.

OO6nscHenue HaOTH01aeMBIX
SIBJICHUI.

22 Cunuxamnas | Cayimanue oObACHEHHH yIUTEI.

NPOMBIULNIEHHOCTD. CamvocrostensHas  pabora ¢
yaeOHUKOM.

OrGop u cpaBHEHHE Marepuala
0 HECKOJIBKHM HCTOYHHMKAM.

23. Obobwyarowuil ypox
no meme
«Hexemannor».

Pabora B mapax.

Pabota B rpymnmnax.

Pemienue 3amad.

[IpoBepka MONTyIeHHEIX SHAHHHA.
[Tomgroropka K  KOHTPOJBHOR
pabore.

24. Obobwaowuil ypox
no meme

PaGora B mapax.
Pabora B rpymnmax.
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«Hextemaniol».

Pemrenue 3anad.
[TpoBepKa MOy 4EHHBIX 3SHAHHH.

TlogroToBKka K  KOHTPOJBHOH
pabore.
23 Konmponvnas Pemenue 3amaHui
paboma Ne 3. KOHTPOIBHOH pabOTHL
26. Ananuz | Aramms omuOoK.

KOHMPOILHOL pabonbt.

AHanu3 KOHTPOJIBHOH paOOTHL
PaGoTa Ha omHOKaMH.

Pemenue 3agad.

Cnymanve 00bsCHEHAH YIUTEIS.

Ceoticimeda
HeMemaines u

Ilpaxmuveckas paboma
Ned.

Habmonenue 3a
JEMOHCTPALAAME YUHTEIIS.

ux coeduHeHuil | IxcnepumennaibHble PO HAGTIONASMEIX
(3 u). 3a0ayu no meme 5
Iodzpynna e i
:i_wm?; jc)a». [ToctanoBka OTIBITOB s
IEeMOHCTpALUK KJ1accy.
Brmonuenue [IPAKTHUECKON
paboThL.
Ipaxmuueckas paboma | ¢y N — -
?_;.95 NEeMOHCTPAIUAMHE YUUTESL.
KCNEPUMEHMANLHBIE | (Yoo o vrorra Ao IAEMEX
3a0a4u no MEME | oo
«IToozpynnul  asoma u HOCTEIHO'BKa — s
e JEMOHCTpAIKK Kitaccy.
BrmonHenue PaKTUIECKON
paboThl.
Ilpaxmuyeckas paboma (R — ™ DeKTp
Ne6. Ionyuenue, OHHBEI € BECHI,
5 JEMOHCTPALUAME YIUTES.
i i * | O6pacuenne HaOI01aeMBIX Habop
PACNOHABAHUE 2G306. | (oo nabopaTopun
IMocranoBka OITBITOB ISt Tua
JIEMOHCTpAIH KJIaccy.
Brmonnenne MPaKTHIECKOH
' paboThL
Opzanuyeckue | 1. IIpedmem | Ciymanue 0ObICHEHAN YIUTEI.
eewecmea (13 | opeanuyeckou Xumu. CamocrogrensHas  pabora €
u) yu4eGHIKOM.

Otbop ¥ cpaBHEHHE MaTepuana
10 HECKOJIBKHM HCTOYHHMKAM.

2. Ipedenvueie | Cnymanue 0ObsICHEHUH yIUTE.
Y21e6000p00bL. Cocrasiienue XUMHYECKHX
bopmym.

Pabota B mapax.
Pabora y nocku.
3. Henpeoenvuvie | Ciylianne 00bICHEHUH YIUTEI.

yeneodopooul.

Cocragnenue
bopmyrn.
Pabota B mapax.
" PaboTa y mockH.

XUMHUYCCKHX
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4. Cnupmoi.

Crnymanue 0ObACHEHHH yIUTENS.
CamocrosiTennbHag ~ pabora  C
yueOHUKOM.

Or6op W cpaBHEHHME Marephana
[0 HECKOJIBKUM HCTOYHHKAM.

Haruuk

J. IIpeoenvuvie
00HOOCHOBHbIE
KapOOHOGbIE KUCLONIBL.

Cnymianne 00bsICHEHHH yUUTETI.
CoctaBnenue XUMUAYIECKHX
bopmy.

PaGorta B nmapax.

PaboTa y nocku.

Jatauk

6. Cnooicruvie  3upul.
Kupet.

Crymianne 00bSCHEHUN yUUTEIS.
CocTtapnenne XHMHYECKHX
hopmym.

Pabora B mapax.

Pabora y nocku.

7. Amvmunoxuciomer u
benxu.

Pabota c
MaTepHaIoM.

Crymanue 00BSICHEHUH yUHTEIs.
CamocrositensHas — pabora ¢
yaeOHUKOM.

pasznaTo4HbIM

8. Amumoxuciomei U
beaxu.

Cnymanue 00BICHEHUH YUUTENS.
CocraBnenue XHMHUYECKHIX
bopmya.

Pabora B mapax.

Pabora y nocku.

9 Venesoow.

Crymanne o0BSICHEHUH YIUTENS.
CocraBnenue XUMHYECKHUX
bopmym.

Pabora B mapax.

Pabora y mocku.

10. Honumepwi.

Crymanue oOBICHEHUH yuHuTEIs.
Cocrapnenue XUMHYECKHUX
hopmyit.

PaGora B mapax.

Pabora y nocku.

11. Obobwarowuii ypok

| PaGoTa B mapax.

no meme | Pabota B rpynmax.

« Opeanuveckue Pemenue 3anadg.

gewyecmaan. IIpoBepka nony4eHHBIX 3HAHHH.
[TonrotoBka Kk  KOHTPOJIBHOH
pabote. |

12. Konmponvuas | Pemienne 3agaHuil KOHTPOJIBHOM

paboma Ne4. paboThl.

I3. Ananuz | Ananu3s omuboxK.

KOHMPOALHOU pabomel.

AHanmu3 KOHTPOJIBHON paboTHL
Pabora nag ommbraMmu.
Pemienne 3amau.

Craymanue 00bACHEHUH YIUTEIS.

3akpennenue

(64)

1. Iepuoouueckuit
30KOH u
Ilepuoduuecrkas

Pabota B mapax.
PaGora B rpynmax.
| Pemenue 3amad.
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cucmema  XUMUWHECKUX

[IpoBepKa IOIy4eHHEIX 3HAHUH.

KOHMPOALHASL paboma.

neMenmos JI.H. | TlonrotoBka K  KOHTPOJIBHOH
Mewnoeneesa. pabore.

2 Cmpoenue

getecmed.

3. Xumuuecrxue

pearyuu.

4. Knacewl xumuveckux

coeouHenull 6 ceeme

T3/

5. Hmoeosas Pemenue 3alaHuH

KOHTPOJIBHO# paboTEI.

6. Ananuz KoOHmMpoOabLHOU
pabomet.

Awnanu3 omuboK.
AHamu3 KOHTPOJIBHON paboTEL.

PaGoTa Hazn ommbKaMu.
Pemene 3amgad.
Cnymanue 00bsSCHEHHN yUUTENS.

10.

Crncok TUTepaTypbl

Xumus. 8 knace: yue6. Jlns obmeodpasosart. yupexaenuit / O.C. [abprenss. —
17-e u3n., crepeotun. — M. : [lpoda, 2011. —270, [2] c. : AL

Kysemenxo H.E. Hauana xumun. CoBpeMEHHBIH Kypc Ml MOCTYINAIOIHUX B
By3sl. T. 1: yueGHOe mocobue — 13- u3z., crepeoTn. — M.: M3naTensCTBo
«Dx3ameny, 2007. — 383, [1] c. (Cepus «AOUTYpHEHTY)

Xumus. YueOHO-MeTOOMUECkas rasera Ui y4WTEIEH
€CTECTBO3HAHHS.

Xumus. Hacronsras kuura yuntersi. 8 krace: meTomudeckoe mocobue / O.C.
Ta6puensn, H. T1. Bockoboitaukosa, A. B. Smyxosa. — 3-e U3, nepepad. —
M. : Hpoda, 2007. — 398, [2] c.

Xumus. 8 Kiacc: KOHTPOJIBHEIE H IpoBepodnsie paboTs! o yuebnuky O.C.
Tabpuensaua «Xumus — 8». M. : Ilpoda, 2009.

Xumus. 9 kmace : yae6. ans obmeobpasosar. yupexaenuii / O. C. ['abpueris.
— 11-e u3m., ucap. — M. : JIpoda, 2006. — 267, [5] c. : HIL.

Xumus. 9 xnace : pabouas TeTpams x yuebuuky O. C. Tabpuensna «Xumus. 9
wiace» / O. C. Tabpuenss, A. B. Sxymosa. — 6- u3j., crepeoTdir. — M. :
Hpoda, 2007. — 175, [1] ¢. : un.

Kysbemenko H.E. Haganma xumun. CoBpeMeHHBIH Kypc AJis IOCTYIAIOLIMX B
By3bl. T. 2: yuebHoe mocobue — 13-e u3m., crepeotn. — M.: M3narenscTBo
«Drzameny, 2007. — 383, [1] c. (Cepust «AGUTYpPUEHTY).
Xumus. YueGHO-MeTOOMYeCKas rasera IS ydYUTENIeH
€CTECTBOZHAHMUS.

Xuwmusa. HactonpHas kuura yumrtens. 9 kiace: meromuueckoe nocobue / O.C.

Ta6puensn, H. I1. Bockobokinukosa, A. B. Smykosa. — 2-e u3z., nmepepad. —
M. : lpoda, 2011. — 398, [2] c.
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