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I[lnannpyemMble pe3y/bTaThl:
JesiTeIbHOCTH 00Pa30BaTeILHOIO YUpe:kIeHusi 001ero oopa3oBanusi B 00y4eHMH XUMHH J0JIKHA
ObITH HANPaBJIeHA Ha J0CTHKeHHE 00yYAOIMMHUCS CIeIYIOLUX JHYHOCTHBIX Pe3y/bTaToB:

1) ¢dopmupoBaHHe IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHON NPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE,
JyXOBHO€ MHOI000pa3yne COBPEMEHHOTO MUPA;

2) BOCHHMTAaHUE POCCUMCKOW TpakJaHCKON MIECHTHMYHOCTH: MAaTPUOTH3MAa, yBakeHUs K OTedecTBy,
MPOLIJIOMY M HACTOSIIEMY MHOTOHAllMOHAJIBHOrO Hapoaa Poccum; 0CO3HaHME CBOEW STHHYECKOU
MIPUHA/IEKHOCTH, 3HAaHUE UCTOPUH, A3bIKA, KYJbTYpPhl CBOET0 HapoJa, CBOEro Kpas, OCHOB KYJIbTYPHOI'O
Hacienuss HapoioB Poccum M yenoBedecTBa; YCBOGHHE TI'yMaHHCTUYECKUX, JEMOKPATUYECKUX U
TPaIUIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHUHCKOTO OOIIECTBa; BOCIUTAHHWE YYBCTBA
OTBETCTBEHHOCTH U 10Jra nepen Ponunoi;

3) dopmupoBaHue OTBETCTBEHHOTO OTHOIIEHWS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyuarouuxcs K caMOpa3BUTHIO U caMOOOPa30BaHNIO Ha OCHOBE MOTHBAIMK K OOYy4EHHIO M MO3HAHUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JalbHEWIEH UHIMBUAYAIbHONW TPaeKTOpUH 0Opa3oBaHUs Ha Oasze
OpUEHTHUPOBKM B Mupe mpodeccuii M NpodecCHOHANBHBIX MPEINOUYTEeHUN, C Y4ETOM YCTOWYMBBIX
[T03HABATEIbHBIX UHTEPECOB, a TAK)KE€ Ha OCHOBE (DOPMHUPOBAHUS YBaKMTEIBLHOTO OTHOLIEHUS K TPYAIY,
Pa3BUTHS OTBITA YUACTUS B COL[MAJIBHO 3HAUUMOM TPYIIE;

4) ¢opMupoBaHHWE IEHHOCTH 3J0pPOBOTO W 0Oe3omacHOTO o0pasza JKW3HHW; YCBOCHHE IPABUII
WHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO ©€30MacCHOrO TMOBEACHMS B YPE3BBIYAMHBIX CHUTYalUsX,
YTPOKAIOIIMX KU3HU U 3[J0POBBIO JIIO/IEH, MPaBUJI TOBEJCHHS Ha TPAHCIIOPTE U Ha JIOpOrax;

5) dopmupoBaHHEe OCHOB 3KOJOTMUECKOH KyJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHUS, PAa3BUTHE OIbITAa HSKOJOIMYECKH OpPUEHTHUPOBAHHOW pediaekCcCuBHO —
OIIEHOYHOM W TIPAKTUYECKOM JACSITSIIPHOCTH B )KU3HECHHBIX CUTYaIIHSIX;

6) QopmupoBaHHE KOMMYHHUKATHBHOM KOMIETEHTHOCTH B OOIIEHUH U COTPYJHHUYECTBE CO
CBEpPCTHHUKAMH, JAETbMU CTapIIero W MIAJIIEro BO3pacTa, B3POCIBIMH B Mpoliecce 00pa3oBaTeNbHOM,
0OLIECTBEHHO MOJIE3HO, yUeOHO — HCCIeA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAOB JAESITEIBHOCTH;
MeTtanpeaMeTHbie:

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBUS
. CaMOCTOSITENIbHO OMPENENATh IeNd, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MO>KHO

OTPEENUTh, YTO LIeJIb JOCTUTHYTA;

. CTaBUTh M (opMynupoBaThb COOCTBEHHBbIE 3aJauyd B OOpa30BaTENLHOM JEATENBHOCTH U

KU3HEHHBIX CUTYalHsIX;

. BBIOMpATH MyTh JOCTH)KCHHUS LI€TH, TUIAaHUPOBATh PEIICHHE MOCTABJICHHBIX 3a/1a4, ONMTUMU3ZHUPYS

MaTepHuaJbHbIe U HEeMaTepUaJIbHbIC 3aTPaTHI;

. OpraHu30BbIBATh 3()(PEeKTUBHBIN MOUCK PECypCOB, HEOOXOIUMBIX JJISl 10 CTUKEHHS TOCTABIICHHON
eNH;
. COTIOCTABJIATH MOJTYUYEHHBIN pe3ynbTaT AEATEIbHOCTHU C IOCTAaBICHHOM 3apaHee 1eNblo.
Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE eliCTBUS

e HCKaTh M HAaXOJUTh O0OOOIIEHHBIE CIOCOOBI peIIeHHs 3ajady, B TOM YHCIE, OCYIIECTBISATh
pa3BepHYTHI HH(POPMAIMOHHBIM TOWCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbIE U
M03HABATENIbHbIC) 3a/1a4H;

e  KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATh MH(GOPMAIIUIO C Pa3HBIX MO3UIMH, paclo3HaBaTh U
(buKcHpoBaTh MPOTUBOPEUNS B MHPOPMAITMOHHBIX NCTOUHUKAX;

e  HCHOJIb30BaTh  pa3jIMYHbIE  MOJEIBbHO-CXEMATHUYECKHE  CpeACTBAa  JJIsl  INPEACTaBJICHUS
CYIIIECTBEHHBIX CBSA3EH M OTHOIICHH, a TaK)Ke MPOTUBOPEUHIA, BBISIBICHHBIX B HH(GOPMAIIMOHHBIX
HCTOYHUKAX;

e  HAaXOJUTh W MPUBOAUTH KPUTHUECKHE API'YMEHTHl B OTHOIICHUH JEUCTBUM U CYXIEHUH IPYyroro;
CMOKOMHO M pPa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEUYaHHUSIM B OTHOIIEHUH COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

e  BBICTPaWBAaTh HMHIUBUIYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHUIO, YYHUTHIBAs OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUEHHUSI; MEHSATh U YIEPKUBATH Pa3HbIE MO3UIMHU
B MO3HABATEIbHOM 1€ATENLHOCTH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS



e  OCYHIECTBJIATH JIEJIOBYI0O KOMMYHHUKAILMIO KaK CO CBEPCTHUKAMM, TaK M CO B3pOCIBIMU (Kak
BHYTpH 0Opa30BaTENbHONW OpraHu3alllM, TaK M 3a €€ Mpe/eiaMu), Noa0UpaTh MapTHEPOB IS
JeTIOBOM KOMMYHHMKAIIUM HCXOAS M3 COOOpaKEHWUH pPEe3yJbTaTMBHOCTH B3aMMOJACHCTBHS, a HE
JIMYHBIX CUMIIaTHH;

e TIPU OCYIIECTBJICHUHU T'PYNIIOBONW pabOTHl OBITh KaK PYKOBOJHMTEIEM, TaK M YICHOM KOMAaHIbI B
pa3HbIX pOJsX (TeHepaTop Ujiei, KpUTUK, UCIIOJHUTENb, BBICTYNAIOLUHN, SKCIEPT U T.1.);

pa3BepHYTO, JOTUYHO U TOYHO M3JaraTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAaHUEM aJCKBAaTHBIX (YCTHBIX U
MIMCBbMEHHBIX) S3bIKOBBIX CPEJICTB;

IIpenMeTHBIMH pe3yJIbTATAMHM OCBOEHHUSI BBIIYCKHMKAMH OCHOBHOH  IIKOJbI NPOrpamMMbl II0
XMMMH ABJSIIOTCH:

1) dopmupoBaHue MEepBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX
MIPEBPALLEHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJCHUE MOHATUITHBIM aIapaTtoM U CUMBOJIMYECKUM
SI3LIKOM XUMUH;

2) oco3HaHue OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IpEBpallleHUl HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHUH >KMBOW U HEXUBOM NMPHUPOBI; YIiIyOJIeHHe MPEACTaBICHUI 0 MaTepuaibHOM €IUHCTBE
MUpa;

3) oByajieHHe OCHOBAMHU XMMUUYECKOU TPAaMOTHOCTH: CTIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OIICHWBATh KU3HEHHBbIE CHUTYallMH, CBS3aHHBIE C XHWMHEH, HaBbIKaMH O€30MacHOro oOpalleHus ¢
BEIIECTBAMH, HCIOJIb3YEMbIMU B TOBCETHEBHOW >KM3HHM; YMEHUEM aHaJIM3UPOBaTh U IUIAHUPOBATH
9KOJIOTMYECKU Oe30MacHOe TOBEICHHUE B LIETISAX COXPAHEHHUS 3/10POBbs U OKPY)KAIOIIEH CpeJibl;

4) dbopMupoBaHHE YMEHUUN YCTaHABIMBATh CBA3M MEXAY peaibHO HAOII0AaeMbIMU XUMUYECKHUMU
SBJICHUSMHU W TIPOLECCAMH, MPOUCXOJSAIIMMU B MHUKPOMHUpE, OOBSICHATH MNPUYMHBI MHOI000pazus
BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHMSI, a TaKXKe 3aBUCUMOCTh IIPUMEHEHHS BEIEeCTB
OT MX CBOMCTB;

5) npuoOpeTeHne onbITa UCIOIb30BAHMS PA3IMUHBIX METOJIOB M3YUYEHHs BEIIECTB: HAOMIOIECHUS 32
UX MPEBPAIICHUSMH NPU MPOBEACHUU HECIOXHBIX XHMHUYECKHMX HKCIEPUMEHTOB C HCIOJIb30BAaHUEM
J1a00paTOPHOTO 0OOPYIOBAaHMS U PUOOPOB;

6) QopmupoBaHHE MpPEACTaBICHUI O 3HAYEHUM XWMUYECKON HAyKM B PEIICHHUH COBPEMEHHBIX
9KOJIOTMUYECKUX MPOOIIEM, B TOM UKCIIE B MPEAOTBPALIEHUN TEXHOTEHHBIX U SKOJIOTMUECKUX KaTacTpod.

Conep:xaHue TeM y4eOHOT0 Kypca
Conepxanue Kypca 8 Kiacca:

BBenenue (44)

XUMHS — HayKa O BELIECTBaX, UX CBOMCTBAX U MPEBPAILIECHUSX.

[ToHsiTHe 0 XUMUYECKOM IeMEHTE U (OPMAX €ro CyIIeCTBOBAHMs: CBOOOJHBIX aTOMax, IPOCThIX
U CJIO’KHBIX BEILIECTBAX.

IIpeBpatenus BemectB. OTaMYNE XUMHUUECKUX PEAKIUN OT pUu3nuecKux sBjaeHui. Ponb xumun B
YKU3HU YesoBeka. Xemopmims u xemohoous.

Kpartkue cBeaeHus U3 UICTOPUU BOSHUKHOBEHHUS U pa3BuTHs xuMuu. Ilepros anxumuun. Ilonstue o
¢unocopckom kamue. Xumus B XVI B. Pazputrue xumum Ha Pycu. Poiib OTe€4eCTBEHHBIX YYEHBIX B
CTaHOBJIEHUU XUMUYECKOW Haykn — paboTsl M. B. JlIomonocoBa, A. M. bytneposa, /. 1. Menzaeneesa.

XuMHUEcKass CHUMBOJIMKA. 3HAKM XUMHUYECKHX JJIEMEHTOB M MPOMCXOXAECHHWE HMX Ha3BaHHM.
Xumnueckue ¢popmyinsl. MHIekcs 1 koappuuneHTsl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIPHAsT MAcCHhI.
Pacuer MaccoBo# 10J1M XUMUYECKOTO JIEMEHTa 1o (hOpMyJie BELIeCTBA.

Ilepuonnyeckas cucrema xuMmudeckux anemeHToB JI. M. MenneneeBa, ee CTpyKTypa: Mayble U
OonbllIe MEepHOAbl, TPYNNbl M NOArpynmbl (rnaBHas M mnoOouHast). Ilepuonmueckass cucrema Kak
CIPaBOYHOE OCOOUE [T MOJTYyYEHUS CBEICHUH 0 XUMHUYECKHX DJIEMEHTaX.

Pacuernsble 3agaun. 1. HaxoxaeHue OTHOCUTEIbHON MOJIEKYJISPHON Macchl BEIIECTBA IO €ro
XUMU4eckoi (opmyse. 2. Bpiuncienue MaccoBOM JOJIM XUMHYECKOTO AJIEMEHTa B BEIECTBE IO €ro
dbopmyre.

JlaGopatopusblii onbIT Ne 1.CpaBHeHHE CBOMCTB TBEPIBIX KPUCTAUIMYECKMX BELIECTB U
pacTBOpOB.

JlabopaTopHblii onbIT Ne 2. CpaBHEHUE CKOPOCTH MCIAPEHMS BOJbI, OJEKOJIOHA U 3TUIIOBOIO
cnupTa ¢ GUIBTPOBAIBHOM Oymaru.



TEMA 1

ATOMBI XMMHUYECKHUX 3JIEMeHTOB (84)

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEACHHUS O CTPOCHUU
atoMoB. JloKa3zarenbcTBa CIIOKHOCTH cTpoeHHst atoMoB. Ombitel Pesepdopna. [lnmanerapnas mopens
CTPOEHUS aToMa.

CocTaB aTOMHBIX fJiep: NPOTOHBI M HEUTpPOHBI. OTHOCHUTENbHAs aTOMHas Macca. B3auMocBs3b
MOHATUHN «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASL aTOMHAsl Maccay.

N3meneHnue ymciia poOTOHOB B siipe aToMa — 00pa30BaHKE HOBBIX XUMUYECKUX IEMEHTOB.

W3meneHue uucina HEWTPOHOB B sipe aroma — oOpas3oBaHue u30TONOB. COBpEeMEHHOE
ONpE/E/ICHUE TOHATUS «XUMHUYECKMH 3ieMeHT». M30Tombl Kak pa3sHOBUIHOCTH AaTOMOB OJHOIO
XMUMHMUYECKOTO AJIEMEHTA.

OnektpoHbl. CTpOCHHE 3JICKTPOHHBIX O000JIOYEK aTOMOB XMMHUYECKHX dnemeHToB Ne 1—20
nepuoandeckon cucremsl [[. . MenneneeBa. [lonHsaTHE O 3aBEPIIEHHOM M HE3aBEPILIEHHOM IEKTPOHHOM
cioe (PHEPreTUYecKOM YPOBHE).

[lepnoanueckas cucrteMa xumudeckux siaeMeHTOB JI. M. MennpeneeBa M CTpOCHHE aTOMOB:
(bu3nyeckuit CMbICI MOPSAKOBOIO HOMEpA AJIEMEHTa, HOMEpPA I'PYIIbI, HOMEpa Meproia.

W3meneHue yucnia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHMUYECKOTO JIEMEHTa
— o0pa3oBaHME MOJOXKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMH METAJUIOB U
HeMeTaisioB. [IpuunHbI H3MEHEHHS] METAJUIMYECKUX U HEMETAIIINYECKUX CBOICTB B IMEPHOJIaX U TPYIIax.

O6pazoBanue 6uHapHBIX coeanHeHuM. [lonaTre 00 MOHHON CBs3U. CxeMbl 00pa30BaHMS HOHHOM

CBSI3H.
B3anMoselicTBie aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXIy co0oii — oOpazoBaHme
JIBYXaTOMHBIX MOJIEKYJ TIPOCTHIX BemlecTB. KoBareHTHAs HEMOMsApHAs XUMHYECKas CBS3b. DIIEKTPOHHBIC
U CTPYKTYpHBbIE (DOPMYIIBI.
B3anMoselicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXIy co0oit — oOpazoBaHme

OMHAPHBIX COCIUHEHUA HEMETAJIOB. DJIEKTPOOTPUIIATEILHOCTh. [IoHATHE O KOBAJICHTHOW MOJIIPHOMN
CBS3U.

B3anMoselicTBie aTroMOB XMMHYECKHX DJEMEHTOB-METAIIIOB MEXIy co00il — oOpazoBaHme
METAJUTMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTamIMuecko CBS3M.

HdemoncTpaumu. Mojaenu aroMOB XMMHYECKHMX diieMeHTOB. llepuomnueckas cucrema
xuMmudeckux saeMmenToB . . Menneneena.

JlaGoparopubiii onbIT Ne 3. MoaenrpoBaHue NpUHIMIA ACHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.

JladopaTopHblii onbIT Ne 4. M3roToBeHre Mo 1e1eii MOJIEKYl OMHAPHBIX COSTUHEHUH.

TEMA 2

IIpocTtbie BemecTBa (64)

[TonoxeHne MEeTaIJIOB U HEMETAUIOB B NEPUOJUYECKON CUCTEME XUMUYECKUX 3ieMeHToB /1. .
MenpneneeBa. BakHeiilne npocTble BELIECTBA — METAJUIbL: JKEJIE30, ANOMUHHUM, KalblUd, MarHuii,
HaTpuii, kanuil. O0mue pusnueckre cBOiCTBa METAILIOB.

Bakneiimre npocTeie BELIECTBA — HEMETaJUIbl, 00pa30BaHHBIE aTOMAMH KHCIOpPO/a, BOJIOPOAA,
azota, cepsl, (ocdopa, yriepoga. CrnocoOHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB K 0OO0pa30BaHUIO
HECKOJIbKUX MPOCTBHIX BEIIECTB — aIOTPONHUs. AJUIOTPONHbIE MOAU(HUKAIUMU Kuciopoda, ¢hocdopa u
oJioBa. MeTtajuinueckre U HEMETaNIMYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENIBHOCTh JECIECHUS
MPOCTBIX BEIIECTB HA METAJJIbl 1 HEMETAILIIBI.

ITocrostnnas ABoraapo. KonmmuectBo BemectBa. Mok, MousipHas Macca. MossipHblil 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eAMHMIIBI KOJUYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOIIb,
MUJUTUMOJISIpHAS U KHJIOMOJISIPHAsE MAacChl BEIECTBA, MUJUTUMOJISPHBIA U KHJIOMOJSPHBIH OOBEMBI
ra3o00pa3HbIX BEIIECTB.

PacueTsl ¢ MCNONB30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJIIPHAA Macca», «MOJISIPHBIN
00BEM Ta30By», «IUCIO0 ABOTAIPO».

Pacuernbie 3agaum.

1. Beruncnenue MOJSIPHOIM MaccChl BEIIECTB M0 XUMUYECKHM (POpMYIaMm.

2. PacyeTbl € HCHOJB30BAHMEM TMOHSATHUH «KOJMYECTBO BEIIECTBA», «MOJSIpPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B », « YHUCIO0 ABOTAIPO ».

Hdemoncrpamun. O6pas3isr MeramioB. Ilomydenne o3oHa. OOpasiel O€IOro M Ceporo 0JoBa,
o6enmoro u kpacHoro Qochopa. HexkoTopple MeTauibl ¥ HEMETaUTbl KOJTUYECTBOM BeEmIecTBA | MOJIb.



Mojienb MOJISIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHblii onbIT Ne 5.03HaKOMIIEHHE € KOJUIEKIIUEN METAILIOB.

JlabopaTopHblii onbIT Ne 6. O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAJIOB.

TEMA 3

CoennHeHUs1 XUMHYECKHUX 31eMeHTOB (144)

Crenenp okucienus. OnpenencHUe CTENEHU OKHUCIICHHUS SJIEMEHTOB MO XUMUYECKOU (opmyne
coemuaenusi. CocrapieHue GopMysl OMHAPHBIX COEIMHEHUM, OO0ImMi crioco0 WX Ha3biBaHHs. buHapHBIE
COCJIMHEHUS: OKCHIIBI, XJIOpHUAbL, cyabduabl u ap. CocraBienue ux ¢opmyn. IIpencraBurennt OKCHIOB:
BOJIa, YIJICKHCIIBIA Ta3 W HeramieHas W3BecTh. lIpencTaBuUTENnu JIETYy4HMX BOJOPOIHBIX COCIMHEHUNA:
XJIOPOBOJIOPO/I U aMMHUAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHUs. PacTBOpuMOCTh OCHOBaHM B Boje. Tabiauia pacTBOPUMOCTH
TUAPOKCHIOB M cojied B Boje. IIpencraButenu mienodei: TUAPOKCHUIIBI HATPHUS, KU W KaJbIus.
[TonsiTue 0 KayecTBeHHBIX peakuusax. Muaukatopsl. M3MeHEeHHME OKpPAaCKM WHIMKATOPOB B IIEIOYHOMN
cpere.

Kucnotel, ux cocraB u Hazpauus. Knaccudukamus kucnort. [IpeacraButenut KUCIOT: cepHas,
coJistHas ¥ a30THas1. MI3MeHeHne OKpacku HHAMKATOPOB B KUCIIOTHOM Cpeie.

Conu Kak MpoM3BOJHBIE KMCIOT U OCHOBaHMU. VX cocTtaB u Ha3zBaHus. PacTBopuMocTh coseil B
BoJe. [IpencraBurenu coneii: xaopua HaTpusi, kapOoHat u ¢ocdat KanbLus.

AMoOpGHBIE U KPUCTALTHYECKUE BEIIECTBA.

MexMOJIeKyIIpHbIE B3aUMOJCHCTBHUSA. THIIBI KPUCTAUIMUECKUX PEIIECTOK: HOHHAs, aTOMHas,
MOJIEKYJIIpHAs U METAJTHYECKasl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIOB KPUCTALNTUYECKUX PEIIETOK.

BemectBa MOJEKyIApHOTO W HEMOJEKYISPHOTO CTPOCHHUS. 3aKOH TMOCTOSTHCTBA COCTaBa IS
BEIIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Uuctele BemecTBa U cMmecH. [Ipumepsl KMIKHUX, TBEPABIX M Tra3000pa3Hbix cMmecedl. CBolicTBa
YUCTBIX BellecTB U cMecel. VX cocraB. MaccoBasg B oObeMHas NOJM KOMIIOHEHTa CMeCH. PacyeTsl,
CBSI3aHHBIE C UCIOJb30BAaHUEM TOHITHS «JIOJIS.

Pacuernbie 3agauu. 1. Pacuer MaccoBoii 1 00BEMHONI NOJI€H1 KOMIIOHEHTOB CMECHU BEIECTB. 2.
Beruucnenue maccoBoil 10JIM BeElIECTBAa B PacTBOpPE MO HM3BECTHOWM Macce PacTBOPEHHOIO BEIIECTBA U
Macce pactBoputens. 3. Beluucienne Macchl pacTBOPSIEMOIo BEIIECTBa U PACTBOPUTENS,, HEOOXOAUMBIX
JUIS. TIPUTOTOBJICHUST OMNPEIEICHHOM MacChl pacTBOpa C M3BECTHOM MacCOBOM J0JIEM PacTBOPEHHOIO
BEILIECTBA.

JdemoncTpanuu. OOpasnpl OKCHIOB, KUCJIOT, OCHOBAaHUN W cojeil. Moaenn KpuCTauTMYeCKuX
pelIeTOK XJopuJa HaTpus, aiamasza, okcuga yriaepona (1V). B3pblB cmecu BoJoposia C BO3AYyXOM.
Crioco0sl pazneneHust cmeced. JAUMCTHIIISAINS BOIBI.

JlaGopaTopHble ONBITHI:

Ne7. O3HakomiieHrEe ¢ KOJUIEKIIMEN OKCHUIOB.

Ne8. O3HakoMII€HHE CO CBOMCTBAMU aMMHAKA.

Ne9. KauecTBeHHas peakuys Ha YIIEKUCIBIHI ras.

Nel10. Onpenenenue pH pacTBOpOB KHCIIOTHI, HIEI0OYU U BOJIBI.

Nell. Onpenenenuie pH TMMOHHOTO U SI0I0YHOTO COKOB Ha Cpe3€ IJIOJOB.

Nel2. O3HakoMIIEHHE ¢ KOJUIEKIINEN COIei.

Nel3. OsnakomjieHHME C KOJUIGKIIMEH BELIECTB C pPa3HbIM TUIOM  KPUCTAJUIMYECKOU
peuieTku. I3roToBiaeHNE MOIeNeN KPUCTANIMUECKUX PELIETOK.

Nel4. O3nakomiieHue ¢ 00pa3ioM TOPHOI MOPOIHI.

TEMA 4

N3menenus, npoucxoasinye ¢ Bemecrsamu (12q)

[lonaTue sBIEHMI Kak W3MEHEHUH, MPOUCXOJAIIMX C BEIIECTBAMU. SIBIIEHUS, CBSI3aHHBIE C
W3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOCHHUS BEIIeCTBAa IMPHU IMOCTOSHHOM €ro cocraBe, — (U3NYECKUE
sBiaeHUsl. PU3NUECKUE SBJICHUS B XUMUU: JUCTUIUISIMS, KPUCTAJUIM3allUsl, BbIApUBAaHUE U BO3TOHKA
BEIIECTB, [ICHTPU(PYTUPOBAHKE.

SIBneHus1, CBsA3aHHBIE C M3MEHEHHWEM COCTaBa BELIECTBA, — XUMHUUYECKHE peakuuu. [IpusHaku u
YCIOBUS MPOTEKAHUSI XUMHUUYECKUX peakiuid. [TonsTie 00 3K30- U SHAOTEPMHUUECKUX peakiusx. Peakiuu
TOPEHHUsI KaK YAaCTHBIM clTyyail SK30TEPMHUECKUX PEAKIIMM, MPOTEKAIOIIMNX C BbIACIEHUEM CBETA.

3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYECKHE YpPABHEHHsS. 3HAYECHUE WHJEKCOB U
koapduurenToB. CocTaBieHne ypaBHEHUH XUMUUYECKUX PEAKIHA.



Pacyersl mo XxuMHUYeCKUM ypaBHEHUsM. PelieHue 3a7ad Ha HAXOXKICHHE KOJMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOAYKTa PEakud MO KOJUYECTBY BEIECTBA, MAacce€ WM 00bEMY HCXOJHOTO
BellecTBa. PacyeTsl C MCHOJIb30BAHUEM TMOHATHUS <«JI0JIs», KOTJIa MCXOJHOE BEIIECTBO JaHO B BHJIE
pacTBopa ¢ 3a/JlaHHOI MaccoBOM JI0JI€l PAaCTBOPEHHOI'O BEUIECTBA WM COACPIKUT OINPEAEICHHYIO JI0JIIO
IIpUMECEH.

Peaxnuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanusatopsl. epMeHTSI.

Peakimu coemuuenus. Karanwrtuueckne u HeKaTauThdeckue peakiuu. OOpatuMble U
HEOOpaTHUMBIE PEaKITHH.

Peakiuu 3amenieHus. DICKTPOXUMHUYECKUN PsiJl HAIPSDKEHUH METAJUIOB, €r0 MCIOIb30BaHHUE IS
MIPOTHO3UPOBAHUS BO3MOYKHOCTH TMPOTEKAHUS pPEaKIU MEXKIy MeTallaMd H pPAacTBOPAMH KHCJIOT.
Peakinu BEITECHEHHSI OJJHIX METAJUIOB U3 PACTBOPOB MX COJICH IPYTMMHU METaJUIaMHU.

Peakun oOMena. Peakuun HelTpanu3anuu. Y CIOBUS MIPOTEKAHUS peaKIuii 0OMEHa B pacTBOpax
710 KOHIIA.

Tunel XUMUYECKHX peaknuid (M0 MPU3HAKY «YUCIIO W COCTaB MCXOJHBIX BEMIECTB W IMPOIYKTOB
peakiim») Ha IpUMepe CBOMCTB BOJIbI. Peakius pa3noskeHus: — 3JeKTpoJin3 BoAbl. Peakinu coennHenus
— B3aUMOJICHCTBHE BOJBI C OKCHJIAMH METAUIOB UM HeMmeTauioB. [loHsTHE «TUApOKCUibl». Peakiuun
3aMEIIEeHUsT — B3aUMOJICHCTBUE BOJBI C MICIIOYHBIMU M IIEIOYHO3EMEIIbHBIMU MeTaulaMu. Peakmmm
obMeHa (Ha mpuMepe TUIpoIu3a CylIbpuaa aTlOMUHUS U KapOuIa KaabIus).

Pacuernble 3agaun.

1. Brruuciienne 1o XMMHUYECKUM ypaBHEHHUSAM MacChl MJIM KOJHMYECTBA BEIISCTBA 10 W3BECTHOM
Macce WK KOJIMYECTBY BELIECTBA OJJTHOTO M3 BCTYMAIOUINX B PEAKIUIO BEIIECTB WM MPOJIYKTOB PEAKIIUU.

2. Briuucnenue macchbl (KoJIM4ecTBa BEIECTBa, 00beMa) MpOoayKTa peakliy, eClIM U3BECTHA Macca
HCXOJHOTO BEILIECTBA, COAECPIKAIETO ONPEAETICHHYIO JI0JII0 PUMECEH.

3. Beruncnenue Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKIINH, €CJIM U3BECTHA Macca
pacTBopa U MaccoBas J0JIsl paCTBOPEHHOTO BEILIECTBA.

JdemoncTpanuu. [Ipumepsl pusndeckux sBICHUI: a) MiaBieHue napaduHa; 0) BO3roHKa Hoaa
W OCH30MHOM KHCJIOTHI; B) PAaCTBOPEHHE NMEepMaHTaHaTa Kaiuus; T') Auddy3us TyIIUCTHIX BEIIECTB C
TOpAIIEH JIAMIIOYKH HakaJMBaHUs. [IpuMepbl XMMUYECKUX SIBJICHUH: a) ropeHue maraus, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJITHOM KHUCJIOTHI ¢ MPaMOPOM WJIM MeJioM; B) mosiydeHue ruapokcuna meau (11); r)
pacTBOpEeHHE TOJYYCHHOTO THAPOKCHIA B KHUCIIOTax; 1) B3aummojelcTBue okcuaa meau (1) ¢ cepnout
KHCJIOTON TpU HArpeBaHUU; €) Pa3lioKeHHE NMEepMaHraHaTa Kallus; *) B3aUMOJEHCTBHE pa30aBiICHHBIX
KHCJIOT ¢ METaJlJIaMU; 3) pa3JIoKEHUE MEPOKCUAA BOJAOPOa; 1) AJIEKTPOJINU3 BOIBL.

JlaGopaTopHble ONBITHI.

Ne 15. IlpokanuBanue MeIu B IJIAaMEHU CIIUPTOBKHU WJITH TOPEIIKH.

Ne 16. 3amemenne Meau B pactBope xiopuaa meau (1) sxenezom.

TEMA 5

IpakTtuxkym Ne 1 (34)

IIpocTeiimmue onepanyuu ¢ BemecTBOM

1. IlpaBuna TexHuku 06€30MaCHOCTH MpHU padoTe B XuMudeckoMm kabuHerte. [Ipuemsr oOparieHus ¢
nabopaTopHbIM 000PYIOBAHUEM M HArpeBaTeIbHBIMU TPUOOpaAMHU.

2. HabGmiomeHuss 3a UW3MEHEHHUSMHU, MPOUCXOIAIIMMH C TOpSIIed CBEYOM, W HX
omHcaHue.(IOMaIIHUN YKCTIEPUMEHT)

3. AHanu3 NOYBBI U BOJBI.(JIOMALTHUHN SKCTIEPUMEHT)

4. Tlpu3HaKkyu XMMUYECKUX pEaKIIUil.

5. [IpurotroBneHne pacTBOpa caxapa U OnpeaeTeHHe MacCOBOM JTOJIM €ro B pPacTBOPE.

TEMA 6

PacrBopenne. PacTBopsl. (184)

CBoiicTBa pacTBOpPOB 3J1€KTPOJINTOB

PactBopenne kak Qusuko-xumudeckuil mporecc. [loHaTHE 0 THApaTax W KpUCTALIOTHUIpATaX.
PactBopumocTs. KpuBbie pacTBOpUMOCTH KaKk MOJAETH 3aBUCUMOCTH PACTBOPHUMOCTH TBEPBIX BEIIECTB
OT TeMriepatypbl. HachlllieHHbIE, HEHACHIIIICHHBIE U TIEPECHIIIEHHBIC PACTBOPHL. 3HAYEHUE PACTBOPOB IS
MIPUPOJIBI M CETHCKOTO XO3SHCTBA.

[TonsiTHe 00 ANEKTPONUTUYECKOW TUCCOIHUAIUU. DIEKTPOJIUTHl U HEIIEKTPOIHUTHL. MexaHu3m
JMCCOLMAIIMN DJICKTPOIUTOB C Pa3jIMYHBIM THUIIOM XHMHUYECKOU cBsi3u. CTEneHb 3JIEKTPOTUTUYECKOU
mucconuanuu. CUIbHBIE U c1a0ble SJEKTPOJIUTHI.



OCHOBHBIE I0JIOKEHUS TEOPUHN JIEKTPOIUTUYECKON aucconanuy. loHHbIE ypaBHEHUS peakLuil.
VYCnoBus TMPOTEKaHHWsI pPEaKUMd OOMEHAa MEXAy OJJIEKTPOJIMTaMU JIO KOHIIA B CBET€ HOHHBIX
IIPEACTABIICHUM.

Knaccugukamus HOHOB U MX CBOKCTBA.

Kucnotel, ux xmaccupukanus. Jlucconmanus KHUCIOT M WX CBOHCTBA B CBETE€ TEOPUU
MEKTPOJUTUYECKON Auccouranvu. MOEeKyasspHblE M HWOHHBIE YPaBHEHHsS pEaKkUMil KHUCIOT.
B3aumopeiictBue KMCIOT € MeTallaMU. OJEKTPOXMMHUYECKUH psAJl  HaNpsHDKEHUM  METauloB.
B3anMopeiicTBre KUCIOT ¢ OKCUJIAMHM METAJLIOB. B3auMOJEMCTBHE KUCIOT C OCHOBAaHUSIMUA — PEaKIIHs
HehTpanu3auuu. B3aumopeiicTBue kuciaor ¢ coissMu. Mcrnoisib3oBaHue TaOIMIBl PacCTBOPUMOCTH AJIs
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanusl, ux kinaccupukauus. Jlucconuanuss OCHOBaHMM M MX CBOWCTBA B CBETE TEOpUU
ANEKTPOJIUTUYECKON Juccounanuu. B3anmoneicTBue OCHOBaHUM C KHCIOTaMH, KUCIOTHBIMA OKCHUIAMU
n coismu. HMcnonb3oBaHue TaOMUIBI PAaCTBOPUMOCTH JJISl XapaKTEPUCTHUKU XHUMHUYECKUX CBOWCTB
OCHOBaHUH. Pa3iokeHne HepacTBOPUMBIX OCHOBAHHUM IPU HAarpEBaHUM.

Conu, ux kiaccuukanus W TUCCOIUAIMS Pa3IMYHBIX THMOB cojiel. CBoHCTBa cojieil B CBeTe
TEOPHUU DIIEKTPOJIMTHYECKON JUCCOMauu. B3anMoiencTBre coyei ¢ MeTalaMt, yCIOBHsS IPOTEKaHUs
9TUX peakiuii. B3auMoaeicTBre coseit ¢ KUCI0TaMu, OCHOBAaHUSIMH U COJIsiMU. Vcriob30BaHre TaOIMIIbI
PaCTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHYECKUX CBOMCTB COJIEH.

[IpaxTukym Ne 2 «CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB (1)

O06o01menre cBeIeHnit 00 OKCHIaxX, MX KIacCU(PUKAIMA U XUMUYECKUX CBONCTBAX.

['eHeTndeckue psAapl METAUIOB M HEMETAUIOB. ['@eHeTHueckass CBsSI3b MEXIy KIaccaMu
HEOPraHMYECKUX BEIIECTB.

OKHCIINTETEHO-BOCCTAHOBUTENBbHBIE peakuuu. OKUCIMTENb W BOCCTAHOBMTEINb, OKHUCIEHUE U
BOCCTAHOBJICHUE.

Peakuun wnoHHOro oOMeHa M OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBbIE peakuuu. (CocTaBiieHue
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl METOJOM JIEKTPOHHOTO OalaHca.

CBoiicTBa MNPOCTBIX BEHIECTB — METALIOB M HEMETAJJIOB, KHCIOT M COJIEM B CBETE
Mpe/ICTaBICHUH 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

[ToBTOpenue (24)

Peseps (2u)

Conepxanue Kypca 9 knacca:

[ToBTOpEeHHEe OCHOBHBIX BOIIPOCOB Kypca 8 Kjacca U BBeIeHHE B Kypc 9 kiacca (44)
Knaccudukanus xumuueckux coeauHeHuid. Knaccudukamus xumudeckux coeauHeHuil. [lonstre o
CKOPOCTH XMMHUYECKOU peakiuu. DakToppl, BAUSAIOLME HA CKOPOCTh XUMUYECKON peakuuu. [lonstue o
KaTajau3aTope.

XUMUYECKHE peakluud B pacTBopax (64) Onekrtponutuyeckas aucconuanus. OCHOBHbIE
MOJIOKEHUST TEOPUU  AJIEKTPOJUTUYECKOM JUCCOLMAlMU. XHUMHUYECKHE CBOMCTBA KHCIOT Kak
3NEKTPOJUTOB. XUMUYECKUE CBOMCTBA OCHOBAHUN KaK 3JIEKTPOJIUTOB. XUMUYECKUE CBOMCTBA COJICH Kak
aneKkTpouToB. ['uaponus coneid. [lpaktuueckas padota 1 «Pemenne skcepuMeHTAIbHBIX 33124 [0 TeMe
«DNEeKTPOIUTUYECKAS TUCCOLUALIUS)

Kontponbras padora Nel

Hemerannet u ux coenunenus (31u)llonoxeHne HeMeTalIoB B MEPHOJUYECKONH CHCTEME
xumuueckux snemeHToB J[.M. MenneneeBa. OOmue cBoiicTBa HemeTayuloB.I'amoreHsl: ¢Guznyeckue u
XUMUYECKHE CBOMCTBA.

CoenuHeHUs TaJIOTEHOB: XJIOPOBOJOPOJ, XJIOPOBOJOpOAHas Kuciaora u ee coiu. CepHas,
CEepHHUCTasi MU CEPOBOJOPOAHAST KUCIOTHI M ux conu. AMmuak. Comu ammonus. Cepa: dusndeckue u
XUMHUYecKue cBoicTBa. COeMHEHUS Cephl: CEPOBOJIOPO, CYTbPHUABI. A30T: (U3HUECKUE U XUMHUYECKUE
cBoiictBa. Oxcunabl cepbl. Okcuawl azoTa. A3oTHas kuciora u ee comu. Docdop: duzmueckue u
xumuueckue cBorictBa. Coenunenus docdopa: okcua pochopa (V), oprodochopHast KUCIOTA U €€ COTH.
VYrrnepon: ¢u3nueckue W XMUMHUYECKHE CBOMCTBA. AJUIOTpONHUs yriepojaa: anmas, rpadur, kapOuH,
¢ynnepensl. Coeaunenust yriaepona: okcuasl yriepoga (II) m (IV). VYrompHast kuciotra ¥ ee COJH.
[lepBoHauanbHBIE CBEIEHUS O CTPOEHUU OpraHMYEeCKuX BemiecTB. [IoHsATHE O BOAOPOIHOM CBS3M U €€
BIIUSIHUM Ha (PU3WYECKUE CBOICTBA BEIIECTB HA MPHMEPE BOJIBL. YTIJIEBOJIOPOJBI: METaH, 3TaH, STHIICH.
HcTounuku yrieBoJOpOAOB: MPHUPOAHBIN Tra3, HePTh, yroyb. Kucimopomcomepikamme COETUHEHUS:



CUpThl (METaHOJ, STaHOJ, TJIMIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCIIOTa, aMHHOYKCYCHas
KHCJIOTa, CT€apUHOBAsi W OJICMHOBAas KHUCIOTHI). BHOJOTMYEcKM BakHBbIE BEIIECTBA: KUPBI, TIIIOKO3a,
Oenmku. XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPpe/bl U €ro MocieACTBUs. KpeMHwMiA 1 ero coeTMHeHUS!.
CunukatHass TpOMBIIUICHHOCTh. [losnydenne HemetawioB. [losiyueHune BaKHEHIIMX XHUMHYECKHUX
COCMHEHUN HEMETAJIOB.

Pacuer MaccoBoii 10711 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

[Ipaktuyeckas pabdora 3 «M3ydeHue CBONCTB CEPHOI KHCIOTHI»

[IpakTuyeckas pabora 2 «M3ydeHue CBONCTB COJISTHOW KUCIOTHI

[Ipaktudeckas padota 4 «[lomyueHre aMMuaKa 1 U3y4eHHE €ro CBOMCTBY

[TpakTdeckas padora 5 «llorydeHue yriieKucIoro ra3a u U3y4eHue ero cBoicTB. KadyecTBeHHBIC
peaKkiiy Ha MOHBI B PACTBOPE»

[TpakTudeckas pabora 6 «PemieHne skcrepruMeHTaIBHBIX 3a1a4d 1mo teme «Hemeramtsr IV — VII
TPYII ¥ UX COCTUHEHUID.

KonTpomabnas padora Ne2

Mertamibl u ux coequHenus (164) [lonoxkeHne METamIoB B MEPUOJUIECKON CUCTEME XUMUYECKUX
anementoB J[.M. MenneneeBa. Metauiel B mpupojie W oOmue crnocoObl ux mnoxydeHus. OoOmiue
¢usnueckue cpoiicTBa MeTayuioB. OOIIME XMMUYECKHE CBOWCTBA METAJIOB: pEaKUUU C HEMETaJUIaMH,
KHCJIOTAaMH, COJISIMU. ODJEKTPOXUMUUYECKUM psj HampshkeHud metaisoB. lllemounsie meTammsl U ux
coenuHeHus. lllenouno3emenbHbIE METAIIIBI M UX COSAMHEHHUS.

[lenoyHo3eMenbHbIE METAJIBI U UX cOeAMHEHHUs. JKeCTKOCTh BOJABI U CIIOCOOBI €€ yCTPaHEHUS.
AmoMunamii. AMGOTEPHOCTh OKCHIa W TuApokcuaa amomuHus. JKenezo. CoeqnHEHHS Kene3a W UX
CBOMCTBA: OKCUIBI, TUApoKcHabl U conu sxene3a (I u I1I). Kopposust meTamioB u crocoObl 3aUuThl OT
He€¢. Metayuel B mpupoje. [loHsATHEe O MeTaTyIMTUM BBMHUCIEGHUS MO XUMHYECKUM YpaBHECHHSIM
KOJIM4eCTBa, 00beMa, Macchl BEIIECTBA IO KOJIMYECTBY, O00bEMY, Macce pPEareHTOB WM IMPOIyKTOB
peakuuu Ha Temy «MeTayb».

[Tpaktuueckas padora Ne 8 «PemieHne SKCIIEpUMEHTANBHBIX 33/1ad 1Mo TemMe «MeTauibl U Ux
COCTUHEHUSM.

KonTtponbhas padoTa Ne3

Xumus ¥ OKpykarorias cpena (54) XuMudeckuid coctaB mianeTsl 3emurst. OxpaHa OKpyKaromen
cpelbl OT XUMHMYECKOTO 3arpsA3HEHUs. XUMUS U 310pOBbe. XUMHUSA U NMUIA. XUMHUYECKOE 3arps3HEHUE
OKpyXamwmiei cpeasl ¥ ero mnocieActBus. [IpoGieMbl 6e30MacHOrO HCMONB30BAHUS BELIECTB U
XUMUYECKUX PEAKIUI B IOBCETHEBHOU KU3HMU.

KontponbHas padota Ned

OO6oOmenne 3HAaHMM 10 XUMHUHM 3a Kypc OCHOBHOM mikojbl. [loarotoka k OcHOBHOMY
rocyapcTBEHHOMY 9k3aMeHy (64) Bemiecta

XHUMHUYECKUE PEAKIUN

OcHoBbl Heopranuyeckoit xumun. toroBoe TectupoBanue (K.p.Ne5)

[ToBTOpenue pazaena «HemeTamibl U UX COEAUHEHUS»

[ToBTOpenue pazaena «MeTaibl U KX COCIUHEHUSD)



Y4ebHO-TeMaTH4eCcKOe UTaHUPOBAHHE
8 kyacc:

Ne | HaumeHoBanue paszaena Bcero [Ipakr. | Kontp. | JlaGop.

n/n 4acoB | paboTel | paboThl | paboOTHI

1 Beenenue 4 - - -

2 ATOMBI XUMHYECKHX JIEMEHTOB 8 - 1 -

3 ITpocThie BemecTBa 6 - - -

4 CoenuHeHrs XUMUYECKHUX DJIEMEHTOB 14 - 1 -

S) W3MmeHeHust, IpoucxosIye ¢ BeleCTBAMU 12 - 1 -

6 [Ipaktukym Nel «[Ipocreifmme omepanuu c 3 3 - -
BEIIECTBAMI)

7 PactBopenue. PactBoprl. CBoiiCTBa pacTBOPOB 18 - 1 -
JJIEKTPOJIUTOB

8 [Ipaktukym  Ne2  «CpolicTBa  pacTBOpOB 1 1 - -
AJIEKTPOJIUTORBY

9 IToBTOpEHUE 2

10 | Peseps 2 - - -

Hroro 70 4 4 0

9 knacc:

Neo | HammeHoBaHue pasjaena Bcero [Ipakt. | Koutp. | JlaGop.

/11 4acoB | paboThl | paboThl | pabOTHI

1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 4 - - -
KJlacca M BBEJIGHHE B Kypc 9 kiacca

2 XUMHYECKUE PEAKIIUU B pACTBOPaXx. 6 1 1 -

3 Hemeraiuiel 1 X cOeTUHEHUS 31 5 1 -

4 Merauisl 1 UX COEIUHEHUS 16 2 1 -

5 XHUMHS ¥ OKpY’KaroIias cpeia 5 - - -

6 O6oOmenne 3HAHWUW 10 XUMHH 3a KypC 6 - 1 -
ocHOBHOM mikoJibl. [ToarotoBka k OCHOBHOMY
rocy/IapCTBEHHOMY SK3aMEHY

Hroro 68 8 4 0

Kpurepun onenuBanus

OueHka yCTHOro oTBeTa

Ormerka "5" craBurcs B cirydae:

1. 3HaHus, MOHUMaHUSL, TNTyOHMHBI YCBOCHHUS 00Y4arOIUMCs BCEro 00bEMa MpOrpaMMHOTO MaTepHuara.

2. YMeHus BBIJICNATH TJIaBHBIE [TOJIOKEHHS B U3yYE€HHOM MaTepuase, Ha OCHOBaHUM (DaKTOB U MPHUMEPOB
0000111aTh, J1eN1aTh BHIBO/IBI, YCTAHABINBATh MEXKIIPEIMETHbBIE U BHYTPUIIPEIMETHBIEC CBSA3H, TBOPUECKU
IIPUMEHSET MOJIyYEHHbIE 3HaHWS B HE3HAKOMOM CUTYallUH.

3. OtcyrcTBUE OMIMOOK U HEIOUETOB IPU BOCIIPOU3BEACHNN U3YYEHHOTO MaTepuaa, pu YCTHBIX
OTBETAX YCTPAHEHUE OTJENbHBIX HETOUHOCTEN € TIOMOILBIO IOTIOJTHUTEIBHBIX BOIIPOCOB YUUTES,
COOIIIO/ICHUE KYIbTYPhl YCTHON PEUH.

Ormerka "4":

1. 3HaHMe BCEro N3y4eHHOI0 IPOrPaMMHOIO MaTepHala.

2. YMeHu# BBIACTATH IJIaBHBIC MOJIOKEHHS B U3yYeHHOM MaTepuaie, Ha OCHOBaHUHU (haKTOB U MPUMEPOB
0000111aTh, JIeN1aTh BHIBO/IBI, YCTAHABINBATh BHYTPUIIPEAMETHBIE CBSI3HU, IPUMEHSATH M10JIy4eHHbIE 3HAHUS
Ha IIPAKTHKE.

3. He3nauutenpHble (HErpyoOble) OMMOKH U HETOUETHI PU BOCIPOU3BEACHUH U3YUEHHOTO MaTepHaa,
COOJIIO/ICHNE OCHOBHBIX MPABUI KYJIBTYpPBI YCTHOM peyH.



Otmetka "3" (ypoBeHb MIPEACTABICHUM, COUETAIOIINXCS C 3JIEMEHTAMU HAYUHBIX MOHSTHI):

1. 3Hanue U yCBOCHHE MaTepHaja Ha ypOBHE MHHUMAIIbHBIX TPeOOBaHUN MPOTPaMMBI, 3aTpyIHEHHUE TIPU
CaMOCTOSITEIIbHOM BOCIIPOU3BEICHUN, HEOOXOIMMOCTh HE3HAYUTEIBHOM MOMOIIH MPENoAaBaTEs.

2. YMeHue paboTaTh Ha YpOBHE BOCIPOHM3BEICHUS, 3aTPYAHEHHS IIPH OTBETaX HAa BUIAOM3MEHEHHBIE
BOIIPOCHI.

3. Hanmuwme rpy06oii ommOKy, HECKOJIBKUX HEIPyOBIX MPH BOCIPOU3BEICHIH N3YYCHHOTO MaTepuaa,
HE3HAYUTEJIbHOE HECOOIII0ICHIE OCHOBHBIX ITPaBUJI KYJIBTYPbl YCTHOM peyuH.

Otmerka "2":

1. 3Hanue u yCBOSHHE MaTepHalla Ha YpOBHE HIKE MUHUMAIILHBIX TPEOOBAHUH MPOTPaMMBbl, OTACTbHbIC
Ipe/ICTaBICHUs 00 U3yYEHHOM MaTepuase.

2. OtcyrcTBUE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEIECHUS, 3aTPYAHEHUS [IPH OTBETaX Ha
CTaHJIapTHbIE BOIPOCHI.

3. Hannuune HeCKOJIbKUX TPYOBIX OLIHMOOK, OOJIBIIOrO YKcia HETpyObIX MPU BOCIIPOU3BEICHUH
M3Y4YEHHOI'0 MaTepuaia, 3HaYuTeIbHOE HECOOII0IEHNE OCHOBHBIX MTPaBMJI KYJIbTYpPbl YCTHOM peyn.
OuneHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOpHbIX) padoT

OtMmerka "5" craBuTCS, €CIIM YUCHHK:

1.I1IpaBuibHO ONIpenenuiI Lellb ObITA.

2. BeinosnHua paboTy B MOJIHOM 00beMe ¢ COOMI0IEHNEM HEOOX0MMON OCIE0BATEIbHOCTH
MIPOBEICHUS OITBITOB H U3MEPEHUIA.

3.CaMOCTOSTENILHO U pallMOHAIIBHO BHIOpAJ U MOArOTOBMII /IJIS OTIBITa HE0OOX0IMMOE 000pyAOBaHKE, BCE
OTIBITHI ITPOBEJI B YCJIIOBUSIX M peKHMaX, 00€CIIeUnBaIOIIUX MTOTyYEHHE PE3YIbTaTOB U BHIBOJOB C
HauOOJbIIEeNH TOUHOCTBIO.

4.Hay4HO TpaMOTHO, JIOTUYHO Omnucai HaOI0AeHNs U chOPMYIUPOBAJ BBIBOJIBI U3 ONIbITa. B
MPEJCTaBICHHOM OTYETE MPABIIIFHO M aKKYPaTHO BBHITIOJHIJ BCE 3aITUCH, TAOIHIIBI, PUCYHKH, TPa(QUKH,
BBIYMCIICHUS U CJIENIall BBIBOIBL.

5.I1posiBrisieT opraHu3alMOHHO-TPYAOBbIE yMEHUs (TOJIEP)KUBAET YUCTOTY pabovero Mecra U MopsiioK
Ha CTOJIe, 5KOHOMHO HCHOJIb3YeT PACXOIHbIE MATEPHUATIBI).

6.OKCIEepUMEHT OCYILECTBIISET MO MJIaHYy C YUETOM TEXHUKU OE€30MacCHOCTH U MPaBHJI PabOTHI C
MarepuaiamMu U 000pyI0BaHUEM.

Otmerka "'4" craBuTCA, €CJIU YYCHUK:

1. OmnbIT POBOJMII B YCIOBUSIX, HE 00ECIIEUNBAIOIIUX JOCTATOYHON TOYHOCTH U3MEPEHUH.

2. Wnu Obu10 IOMYIIEHO JBa-TPU HEAOYETA.

3. Wnu e Gosee oiHOM HErpyOOi OMIMOKHK M OJTHOTO HEAOoYeTa.

4. Vnu 5KCIepuMEHT MPOBE/ICH HE MOTHOCTHIO.

5. nu B onucanuu HaOJIOJICHUI U3 OTbITA TOMYCTHII HETOYHOCTH, BBIBObI CAEJIAN HETOJIHBIE.
Otmerka "3" craBuTCA, €CJIU YUYCHUK:

1. [IpaBUIIbHO OMpEIeII IENb OMbITA; padOTy BBHIMOJIHSAET IPABUIBLHO HE MEHEE YeM HAroJIOBHHY,
0JIHaKO 00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIBHBIC PE3YIBTATHI U BHIBOIBI
110 OCHOBHBIM, IPUHIIUITHAIBHO BaKHBIM 3a7a4yaM paboThI.

2. Wnu monbop 06opynoBanus, 00bEKTOB, MATEPHATIOB, a TAKXKE padOThI 110 HaYajIy OIMbITa MPOBEI C
MTOMOIIBIO YYUTEIIS; WIH B XO/I€ IPOBEJCHHUS OIBITA U U3MEPEHUIA OBLIIN TOMYIIEHBI OIIUOKH B OIU CAaHUU
HaOM0IeHUH, POPMYIUPOBAHUU BBIBOJIOB.

3. OnbIT MpOBOANIICS B HEPAIIMOHAIBHBIX YCIOBHAX, YTO MPUBEIIO K MOJIYYEHHUIO PE3YIbTAaTOB C
00JIb1IEH MOTrPETHOCTHIO; UM B OTYETE OBbUIH JIOMYILEHBI B OOLIEeH CII0KHOCTH He 0oJjiee ABYX OIIMO0K
(B 3amMcsAX €AMHUL, U3MEPEHUSX, B BBIUUCICHUSAX, TpaduKax, TabIUIax, CXeMax, U T.1.) He
NPUHLIMIHAIBHOTO s TaHHOM paboThl XapakTepa, HO HOBIMABILUX HA Pe3yJbTAT BHIMOJIHEHHUS.

4. lomyckaeT rpy0yro ommoOKy B X0Je dKcrepuMeHTa (B 00bsCHEHUH, B 0(hopMIIeHHH paboThI, B
COOJIIOJICHUH TIPAaBUJI TEXHUKU 0€30IIaCHOCTHU MpHU paboTe ¢ MaTepuaiaMi U 000pyJ0BaHUEM), KOTOpPAst
UCTIPABJISIETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmerka "2" craBUTCS, €CIIN YUEHHUK:

1. He onpenenu caMOCTOSATENBHO 1IEITb OIBITA; BHIOJHII pabOTy HE MOJHOCTBIO, HE IOrOTOBUII
HYXHO€ 000pyZ0BaHUE U 00BEM BBINOJHEHHON YacTH pabOThI HE MO3BOJISET ClIeNaTh MPABUIIBHBIX
BBIBO/IOB.

2. Vinu onbIThI, N3MEPEHUs, BBIYUCIICHNUS, HAOMIOICHUS IPOU3BOIMIINCH HETTPABUIIHHO.
3. Wnu B xo11e paboTHI ¥ B 0TYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIC B



TpeboBaHUsX K oreHke "3".

4. lonyckaet niBe (1 6osee) rpyObie OMMOKH B X0 SKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIICHUN
paboThl, B COONIOICHUH MTPABHUII TEXHUKH OE€30MACHOCTH MPH paboTe C BEIIECTBAMU U 000PYI0BaHUEM,
KOTOPBIE HE MOXKET UCIIPABUThH JIaKE 10 TPEOOBAHUIO YUUTEIIS.

OneHka caMOCTOSITeJIbHBIX MMCbMEHHBIX U KOHTPOJIbHBIX padoT.

OtMmerka "'S5" craBuTCS, €CIIN YUYEHUK:

1. BoinosiHua paboTy 6€3 O1nO0K U HEAOYETOB.

2. JlomycTiit He 6oJsiee 0IHOTO HEl0YEeTa.

Otmetka "'4" cTaBUTCA, €CIM YICHUK BBIIOIHIII PabOTy MOJTHOCTHIO, HO IOMYCTUII B HEM:

1. He Gomee ogHOM HErpyOO# OMMOKY U OJTHOTO HET0YETA.

2. Vinu He GoJiee IBYX HEJOUETOB.

Otmerka "3" cTaBUTCA, €CITM YUSHHUK MPABUIIBHO BBITIOJIHUI HE MeHee 2/3 paboThl MM JIOMTYCTHIL:

1. He Gonee nByx rpyObIX OIIHOOK.

2. Wnu He Oonee ogHOM rpy0oil 1 0AHON HErpyOOi OIIMOKK M OJJTHOTO HEJoYeTa.

3. Unu He Gonee NByX-TpeX HErpyObIX OLIMOOK.

4. inu ogHOM HEerpy0O#l OTMOKU U TPEX HEJOUETOB.

5. Vinu ipu OTCYTCTBHM OMIMOOK, HO TMPH HATMYNH YETHIPEX-TISITH HEIOYETOB.

OtMmerka "2" craBuUTCS, €CIIN YUCHHUK:

1. Jomyctun ynciao omuOOK U HEJOUETOB MPEBOCXOAAIIEE HOPMY, P KOTOPOUH MOKET ObITh
BBICTaBJIeHa o1leHKa "3".

2. Vinu ecrmm ipaBWIIBHO BBITIOTHUII MEHEE MOJIOBHHBI paOOTHI.

Ouenka jgadopaTopHbIX padoT

OT1meTKka «5» CTaBUTCS, €CIM YYAIIMICS BBITIONHAECT pabOTy B TOJHOM O0BEME C COONIOACHHEM
HE00X0IMMOM TIOCIIEIOBATEIHPHOCTH IPOBEICHHS OTIFITOB M I3MEPEHHIA; CAMOCTOSITEIEHO U PAIlHOHATIBHO
MOHTUPYET HeoOXoAuMoe O00OpylOBaHHE; BCE ONBITHI IPOBOJUT B YCIOBUSX U pEKUMaXx,
o0ecrneunBaroInX MOJIy4YeHHE MPABUIBHBIX PE3yJIbTATOB M BBIBOJOB; COOIOAAET TPeOOBAaHUS IpPaBUII
0€30IIaCHOCTH TpPyZa; B OTYETE MPABUIBHO M AaKKypaTHO BBINOJIHAET BCE 3alUCH, TaOJIMIIbI, PUCYHKH,
4epTeKu, rpaduKy, BBIYMCICHUS; IPABUIbHO BBIIOJIHIET aHAJIN3 MOIPEIIHOCTEH.

OTtmeTKa «4» CTaBUTCS, €CIIM BBIIOJHEHBl TPEOOBaHMS K OLIEHKE «5» , HO ObUIO JOMYIIEHO JABA - TPU
Heso4veTa, He 0oJiee 0THON Herpyooi OMMOKH ¥ OJHOTO HeA0uETa.

Ormerka «3» cTaBUTCS, eciu padoTa BBIIOJHEHA HE MOJHOCTbIO, HO OOBEM BBINOJHEHHOM
YacTH TaKOB, IIO3BOJISIET OLIEHUTH IPAaBUIBHOCTH BBINOJHEHUS pabOThI, €CIM B XOAE IPOBEACHUS
OMBbITAa U U3MEPEHUI ObUIN AOIYILEHbI OIINOKH.

Otmerka «2» craBUTCA, e€cid padoTa BBINOJHEHA HE IMOJHOCThIO WIM OOBEM BBINOJIHEHHON
4acTU paboOThl HE NO3BOJISIET CAENATh MPABWIBHBIX BBIBOJIOB: €CIHM OIBITHI, U3MEPEHUs, BBIUYMCIICHUS,
HaOJI01eHUS IPOU3BOIMIINCH HEMTPABUIIBHO.

Ilepeyenb oMOOK;

I'pyObie ommoxn

He3nanue onpeneneHuii OCHOBHBIX MOHATHA, 3aKOHOB, ITPAaBUJI, [10JI0KEHUH Teopuu, Gopmyil,
OOIIENPUHATBHIX CUMBOJIOB, 0003HaUEHHsI XUMHUYECKUX BEJINYHMH, €AUHUILY U3MEPEHHUSL.

1. HeymeHue BBIJICIATH B OTBETE INIaBHOE.

2. Heymenue npumeHsATh 3HAHMS s pELICHUs 3a1ad M OOBSICHEHUS XUMHUYECKUX SIBJICHUIL;
HEeNpaBWIbHO C(OPMYIMPOBAHHBIE BOIPOCHI, 3aJaHUs WM HEBEpHble OOBSICHEHUS XO0Ja MX
pellieHus, He3HaHUE INPUEMOB pelIeHHs 3a/ay, AaHAIOTWYHBIX paHee pPEUIEHHBIM B KJacce;
OLIMOKM, MOKa3bIBAIOLINE HEMPAaBUIbHOE IOHUMAaHHWE YCJIOBHUSA 3alaud WIM HENpaBUIbHOE
UCTOJIKOBAHUE PEIICHUS.

3. Heymenwue unrate ¥ CTpOUTH rpadUKu ¥ MPUHLIUIHAIBHBIE CXEMBI

4. Heymenue mnoArotoBUTh K paboTe naboparopHoe 00OpyIOBaHME M TOJAOOpaTh PEaKTHBHI,
MIPOBECTH OTIBIT, HEOOXOIUMbIE PAaCUeThl MIIM UCIIONIb30BATh MOJIy4eHHbIE JAaHHbIE U1 BHIBOJIOB.

5. HebpexxHoe oTHOIIEHHE K JabOpaTOpHOMY 00OPYAOBAHUIO U U3MEPUTEIBHBIM MTPUOOpaM.

6. Heymenue onpenenuTs MokazaHUst U3MEPUTEIBHOTO MpHOOpa.

7. Hapymenue TpeboBaHuU# npaBuil 6€301aCHOTO TPY/Aa IPU BBINOJIHEHUH YKCIIEPUMEHTA.



Herpy0bie ommoxkn
Herounoctn (popMyaupoBOK, ONpeAe]eHHUH, 3aKOHOB, TEOpPWH, BBI3BAaHHBIX HEMOJHOTOW OTBETa
OCHOBHBIX IPHU3HAKOB oOmpeaensieMoro mnoHATus. OmuOKM, BbI3BaHHbIE HECOOIIOJEHUEM YCIOBHMA
IIPOBEJICHUS OTIBITA UM U3MEPEHUI.
1. OmuOKku B YCIOBHBIX O0O3HAUEHUSX Ha MPUHIUIHAIBHBIX CXEMaX, HETOYHOCTH YepTexkei,
rpauKOB, CXEM.
2. Ilpomyck Wiy HETOYHOE HAMCAHWE HAUMEHOBAHUN €MHULl XUMUYECKUX BEIHUUH.
3. HepanmonanbHbIi BEIOOP X042 PELIICHHS.
Henouernt
1. HepauuoHanbHblE 3allUCU NPU BBIYMCICHUSX, HEPALMOHAIBHBIE IPUEMbl BBIYUCICHUMH,
npeoOpa3oBaHMil M peIICHHS 3a/1a4.
2. Apudmernyeckre OIIMOKM B BBIYMCICHHSAX, €CJIM 3TH OIIMOKH TPyOO HE HCKaKaloT
peaIbHOCTh MOJYYEHHOI'O pe3ysbTaTa.
3. OrtnenbHbIE TOTPEMIHOCTH B (POPMYIUPOBKE BOMPOCA UM OTBETA.
4. HeOpexxHO€ BBITIOJTHEHHUE 3aMMCE, YepTExKeH, cXxeM, rpaduKoB.
5. Opdorpaduueckue 1 MyHKTyallMOHHBIE OIIUOKH



