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ITosicHUTENbHAA 3aNIHCKA

[Iporpamma coctaBieHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHO — MPABOBBIX IOKYMEHTOB:

1. denepanbubiii 3akoH PO ot 29.12.2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit Deaepanun», ¢ USMEHEHUSIMH U JOMOTHEHUSMU OT
13.07.2021r.

2. Ilpukaz MunucrepctBa obOpazoBanus u Hayku P® ot 17.12.2010 1. Ne 1897 «OO6 yrBepxkacHuU (enepanbHOro TrocyaapcTBEHHOTO
00pa30BaTeNBLHOTO CTAHJAPTA OCHOBHOTO 00IIEero 00pa3oBaHUs.

3. Ilpukaz MunucrepctBa oOpa3oBanuss u Hayku P® ot 17.05.2012 r. Ne 1897 «O06 yrBepxaeHuu ¢eaepaibHOro rocyaapCTBEHHOTO
00pa30BaTeNpHOrO CTaHApTa CPEAHET0 00IIero 00pa3oBaHUSY.

4. Konnenuus mpernojaBaHus yueOHoro mpenmera «Xumus» B oOpa3oBareibHON opranuzanuu Poccuiickuit @enepanuu, peanuzyemoir OOII,
yTBEpXACHHOH perieHreM kosuieru Munucrepcrsa [Ipocsemienus PO, mporokoin ot 03.12.2019r Ne [1K-4.

5. Tlpumepnoii oOpazoBarensHOi mporpammbl O.C. Tabpuensn. (Tabpuensa O.C. «lIporpamma kypca xumuum st 8-11 kimaccoB
o0mieo0pa3oBaTenbHBIX yupexaeHuin», M: lpoda, 2018r).

6. Ilpukaz MwunobpHayku Poccum ot 20.05.2020 t. Ne 254 «OG6 yrBepxkueHHH ¢GenepaabHOro MepedyHs y4eOHWKOB, PEKOMEHIYEMBIX K

UCTIOJIF30BAHUIO TIPU peasTU3alMi UMEIOLIUX TOCYIapPCTBEHHYIO aKKPEIUTALUIO 00pa30BaTENIbHBIX TPOTPaMM HavaJIbHOTO O0IIEro, OCHOBHOTO

o011ero, cpeaHero oonero 00pa3oBaHUsM.

VYuebuuk O.C. 'abpuensH «Xumus», yaeOHUK Ui 8 kitacca o01ieobpa3oBaTebHbIX yupexaeHui», M., poda, 2018.

8. YueOnsrit mman MBOVY «3COILl» na 2021 — 2022y.r1.

~

JlaHHas mporpaMMa KOHKpPETH3HPYET COAEp KaHMEe CTaHAApTa, AAET pacHpeieseHre yd4eOHbIX 4acoB IO pa3jeslaM Kypca, I0CIeI0BATEIbHOCTh
M3YyUYEHHs] TEM U pa3fiesioB C YU4ETOM MEXIPEAMETHBIX U MPEeIMETHBIX CBS3€H, JIOTHKH Y4eOHOro Mpoliecca, BO3paCTHbIX OCOOCHHOCTE! yuamuxcs. B
o0pa30BaTeNbHON MporpaMMe onpezesieH NepeyeHb 1eMOHCTpauii, TaOOPATOPHBIX OMBITOB, MPAKTUUECKUX 3aHATUN U pacUETHBIX 3a/1ad.

Pabouas nporpamMMa mnpeaycMaTpuBaeT HHIMBUAyaJbHbIE, I'PYNIOBbIE, (pOHTaIbHbIE (HOPMBI PAOOTHl y4allUXcs Yepe3 CaMOCTOSTENbHYIO
NEeATEIbHOCTD, BBIIIOJHEHNE TECTOBBIX 3a/IaHUM.

TemaTtnka 1a00paTOpHBIX, MPAKTUYECKUX M KOHTPOJBHBIX paboT cooTBeTcTBYeT IlprMepHOI mporpaMme MO XMMHHM OCHOBHOTO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB).

V3MeHeHO MOopsIIOK MPOBEACHUS IPAKTUYECKUX paboT. BMecTo nmpoBeneHus ux O6J10KaMu, OHU CTOST MOCIIE U3YUYEHHs] COOTBETCTBYIOIIEH TEMBI.

B teme Ne 1 mposoautcs [Ipaktudeckas pabora Ne 1 u Ne 2. B yerBeproii Teme — npoBoastes [Ipaktuueckue pabotst Ne 3 u Ne 4. B teme Ne 5 —
ITpakTuyeckue pabotel Ne 5, Ne 6 u Ne 7.

[IporpaMMa BBINOJIHSET 1BE OCHOBHBIE (DYHKIIMHU:

1. WNudpopmanroHHo-mMeToquueckass (pyHKIUS MMO3BOJSET BCEM YYAaCTHMKaM OOpa30BaTEIbHOIO Ipoliecca MOJIYYUTh MPEACTaBICHUE O
LeJsIX, COJepKaHuu, 001Iel cTpaTeruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHSI YUAILIUXCS CPEICTBAMU JAHHOTO y4eOHOIO MpeIMeTa.



2. Opranu3anroHHO-TUIAHUPYIOIIAs PYHKIUS MPEIyCMaTPUBACT BBIICICHUE TAOB 00y4YeHUs, CTPYKTYpPUpPOBaHUE y4eOHOTrO MaTepuara,
ONPEIEICHUE €TI0 KOIUYECTBCHHBIX M KAUYECTBEHHBIX XAPAKTCPUCTHK Ha KaXXAOM W3 OTAllOB, B TOM YHUCJIE A COACPIKATEIBbHOIO HAIIOJIHECHHS
IIPOMEKYTOYHOM aTTECTAlUN YJalUXCsl.

N3yyenne XuMuM B OCHOBHOI LIKOJIe HATIPABJICHO HA JOCTHKEHHE CJIeAYIOIIHX LeJleii:

* OCBOCHHE BaXHEHIIINX 3HAHUI 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMHUUYECKON CUMBOJIUKE;

* OBJIQJICHUE YMECHUSAMU HAOIIOATh XUMUYECKUE SIBIICHUS, TPOBOIUTH XUMUYECKUN SKCTIEPUMEHT, IPOU3BOIUTH PACUEThl HA OCHOBE XUMHUYECKUX
(dbopMyIl BeUIeCTB U YPaBHEHUN XUMHUECKUX PEAKIIU;

* pa3BUTHE TI03HABATEIbHBIX HHTEPECOB W MHTEIUICKTYAJIbHBIX CHOCOOHOCTEH B TpolLecce NPOBENCHHS XHMHUYECKOTO SKCIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBUU C BOSHUKAIOUIUMHU >KU3HEHHBIMH MMOTPEOHOCTAMU;

* BOCIIUTAHHE OTHOLICHHUA K XUMHH KaK K OJHOMY M3 (DyHIaMEHTaJbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS W JJIEMEHTY OOIIEUEIOBEYECKOI
KYJIbTYPBI;

* IPUMEHEHHE TOIYyYCHHBIX 3HAHWW M YMEHHH JUIsi O€30MaCHOTO MCIOIb30BAaHUS BEUIECTB M MATEPHUAIOB B OBITY, CEIHCKOM XO3SIIICTBE M Ha
MIPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a/ad B IOBCEIHEBHOH >XU3HU, MPEAYNPEKIACHUS SBICHUIN, HAHOCAIIUX Bped 3J0POBBIO UeEJIOBEKa U

OKpY>Karollen cpefie.
O01mas xapakTepucTHKa y4eOHOI0 peaMeTa, Kypca

B coxpepaHnm gaHHOroO Kypca MpeICTaBIECHbI OCHOBOIIOJIATAIOIINE TEOPETUYECKHUE CBEICHUSA IO XMMHH, BKIIIOYAIOIIME W3yYEHUE COCTaBa U
CTPOECHUS BELIECTB, 3aBUCUMOCTH OT CTPOCHMS, MCCIECIOBAHUE 3aKOHOMEPHOCTEM XMUMHUUYECKUX NPEBPALICHUM U IMyTEH YIPABICHUS UMH B LEIAX
MOJYYEHUS BEIIECTB, MATEPUAIIOB, SHEPTUH.

Copepxanue ydeOHOTO IMpeAMeTa BKIIOYACT CBEJIEHUS O HEOPraHMYeCKHX BEIIeCTBAaX, MX CTPOCHHHM U CBOMCTBAaX, a TaKKe XMMHUYECKUX
npoleccax, NpoTeKalonX B okpyxatoniem mupe. Haunbonee ciioxkHble 31eMeHTHl (pyHAaMEHTaIbHOrO SApa coAepkaHHsl 001ero oopa3oBaHus MO
XUMHH, TaKHe, KaKk OCHOBBI OPTraHUYECKOW U MPOMBIIIICHHON XUMUH, TIEPEHECEHBI B IPOrpaMMy cpeiHel (TI0IHOM) 0011e00pa3oBaTeIbHON MIKOIBI.

TeopeTHYecKyr0 OCHOBY H3Y4YE€HUS HEOPraHMYECKOM XHWMHHU COCTaBJISIIOT aTOMHO-MOJIEKYJSIPHOE Y4yeHHe, nepuoandeckuil 3akoH J[.H.
MenpeneeBa ¢ KpaTKUMH CBEJICHUSIMA O CTPOEHUH aTOMOB, BUJIbI XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEaKIUM.

B u3yuenun kypca XMMHUH 3HAYUTETBHYIO POJIb OTBOJUTCS XMMHYECKOMY SKCIIEPUMEHTY: MPOBEACHNUE MPAKTUIECKUX U JJA0OpATOPHBIX PadoOT U
OTHMCAHUIO UX PE3yJIbTATOB; COOIOICHHIO HOPM U TTPaBUJI TIOBEICHHS B XUMHYECKUX JIA0OPATOPHSIX.

B kadecTBe 1IEHHOCTHBIX OPUEHTHUPOB XMMHUYECKOTO 00pa30BaHUS BHICTYNAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHUH, K KOTOPBIM Y y4allluXCs
dhopmupyeTcsi ICHHOCTHOE OTHOoIIeHue. [Ipy 3TOM BeAyIy0 posib UTPAIOT MO3HABATEIbHBIC IIEHHOCTH, TaK KaK JIaHHBIA YICOHBIA MPEIMET BXOJIUT B
rpYIIy MPEIMETOB MO3HABATEIBHOIO IIUKJIA, IJIaBHAS LEIb KOTOPBIX 3aKIIFOYAETCA B U3YYEHUH IPUPOIBI.

OcHOBY MO3HaBaTEIbHBIX IIEHHOCTEH COCTABIISIIOT HAYYHBIC 3HAHUS U HAYYHBIE METO bl TIO3HAHUS.



Kypc xumuu o61amaetT BO3MOKHOCTIMU i1 (pOpMHUPOBAHUS KOMMYHUKATHBHBIX IICHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOLICHUS U
rpaMOTHas peyb.

MecTo y4eOHOT0 npeaMeTa B y4eOHOM IIaHe

B cootBerctBum ¢ IlpumepHO#l TOCYIapCTBEHHOW MNPOTPaMMOM 110 XHMHH JUIA OO0IIe00pa3oBaTeNIbHBIX IKON M PaGouuit mporpammoit
"IIpeamernas nuaus yaeouukoB O.C. ['abpuensn. 8-9 kimaccel" Ha U3y4eHUE XUMUH OTBOIHUTCS:

* 8 kimacc — 68 yacoB (2 yaca B HEJIENIO)

* 9 xymacc — 68 yacoB (2 yaca B HEJIEIIO)

IInanupyemble pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa:

JIMYHOCTHBIMHU pe3y/bTaTaMH U3Y4EHUs NpeaMeTa « XUMHUsA» B 8 Kilacce SBISIOTCS CIeIYIOIUEe YMEHHUS:

* OCO3HaBaTh €MHCTBO U LIEJIOCTHOCTh OKPYKAIOLIET0 MUPA, BO3MOKHOCTH €T0 O3HABAEMOCTH M 00BICHUMOCTH Ha OCHOBE JOCTUKEHUI HAyKH;

* IOCTENIEHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pPEHHE: OCO3HABATH NOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE IIKOJIbI;

* OLICHUBATh KU3HEHHbIE CUTYAIMH C TOUYKH 3peHUs 0€301MacHOro o0pasa *HU3HU U COXPAHEHUS 3J0POBbS;

* OLICHUBATh 3KOJOTMYECKHI PUCK B3aMMOOTHOIICHUH YeI0OBEKa U MPUPO/IBIL.

* (hopMUpPOBATh IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLEHUBATh CBOKO JEATENLHOCTh M MOCTYIKHU APYIHX JIIOJEH C TOUKH 3pEHHsI COXpPaHEHUS
OKpY’KaloIllel Cpe/ibl - TapaHTa )KU3HU U OJ1aronosy4us JroAel Ha 3emie.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:

Hanl/IOTH‘{eCKOFO BOCIIUTAHUA

1) LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYYHOMY HACJIEUI0, TOHUMAaHUs 3HAaYEHUsI XUMHUYECKOU
HayK{ B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(MOPMAIEH O MEePEAOBBIX JOCTHIKEHUIX U OTKPBITUAX MUPOBOU U
OTE€UYECTBEHHON XMMHHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

I'paxxaanckoro BoCnMTaHus

2) MPEJICTABICHHS] O COIMAIbHBIX HOPMAax W MpaBWJIaX MEXKIWYHOCTHBIX OTHOIICHHWU B KOJUIEKTHBE, TOTOBHOCTH K Pa3zHOOOpa3HOMH
COBMECTHOH ACATCIIBHOCTH TIPU BBIITOJHCHUU y‘Ie6HI)IX, IMO3HABATCJIIbHBIX 3aJa4, BBIIIOJHCHHU XHUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHHUUN y‘IG6HLIX



MIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE ITOM y4eOHOM esATeIbHOCTH; TOTOBHOCTH OILIEHUBATH CBOE MOBEACHUE U
MOCTYIIKHM CBOMX TOBApUILEH C MO3UIMHY HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA OCTYIIKOB,;

LleHHOCTH HAYYHOI0 MO3HAHUSA

3) MHUPOBO33PEHUYECKHUX IPEACTABICHNHN O BELECTBE U XMMUYECKON PEaKIIMU, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U COCTAaBJISIIOIIMX OCHOBY JUIsl MOHUMAHUS CYITHOCTH HayYHOM KapTHHBI MHUpPA; MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIHI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOJAHON CPEoi, O pOJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) MO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJYYEHHE HOBBIX 3HAHMU 1O XMMHUHU, HEOOXOIUMBIX JJIsI OOBSICHEHUS! HAOII01aeMBIX
IIPOLIECCOB U SIBJICHUH;

5) MO3HABATEIBHON M WH(POPMAIMOHHOHN KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHOW pabOThI C y4eOHBIMU TEKCTAMHU, CIIPABOYHON
JUTEPaTypO, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI];

6) WHTEpeca K OOYYEHHUIO M TO3HAHWIO, JIOOO3HATEILHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K CaMOOOpPa3OBaHHIO, HCCIIEHOBATEIILCKOM
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 0O0yUYEHMs B JalbHEHIIEM;

@opMHPOBaHNS KYJIbTYPbI 310POBbS

7) OCO3HAHMS LIEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHM Ha 3/I0pOBBIN 00pa3 >KU3HHU, OCO3HAHMS
MOCTIC/ICTBUI ¥ HENPUSATHS BPETHBIX MPUBBIUEK (YIIOTPEOICHHSI AJIKOT OIS, HAPKOTHKOB, KYpPEeHUs), HEOOXOIUMOCTH COOIIIOICHHSI IPAaBUII O€30MaCHOCTH
pu 0OpalIeHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON KU3HH;

Tpynosoro Bocnutanus

8) KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOW, Y4eOHO-UCCIIeOBAaTENbCKOM, TBOPYECKOM M JPYrMX BHIaX
NeSITeIbHOCTH; MHTEpeca K IPAKTUUECKOMY U3YUEHHUI0 MPo¢ecCcHil U Tpya pa3IMuyHOro pojJa, B TOM YHCIIe Ha OCHOBE IPUMEHEHUSI IPEIMETHBIX 3HAHUM
10 XUMHH, OCO3HaHHOTO BEIOOpA HHAMBUYaIbHOM TPAeKTOPHH MPOIOJHKEHUS 00pa30BaHuUs € yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHU K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

JKOJIOTHYECKOI0 BOCIINTAHUS

9) 9KOJIOTMUECKH 11€1€CO00Pa3HOro OTHOLIEHUS K MPUPOJE KAaK MCTOYHHUKY JKU3HM Ha 3eMJjie, OCHOBE €€ CYIEeCTBOBAHMS, MOHUMaHUS
LIEHHOCTH 3JI0pOBOTO M 0Oe30macHOro obpasza >KU3HU, OTBETCTBEHHOI'O OTHOULIEHUS K COOCTBEHHOMY (M3MYECKOMY M INCUXHYECKOMY 37I0POBBIO,
OCO3HAaHUS LIEHHOCTH COOJIIO/IEHNUS TPaBUJI O€3011acCHOT0 OBEIEHNUS NTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUSAX, yTPOKAIOIIMX 3/10POBbIO U JKU3HU
JTIOJIEH;

10) CMOCOOHOCTH TPUMEHSTh 3HaHMS, MOJIydyaeMble PU M3YyYeHUU XUMHHM, JUIS PEIICHUs 33]ad, CBA3aHHBIX C OKPY)KaoLIeH MpupoaHOi
Cpeloii, TOBBIIIEHUS YPOBHS 3KOJOTHYECKOW KYJIbTYphl, OCO3HaHUS TJ00AJTbHOIO XapakTepa 3KOJIOTMYECKUX MpoOsieM M MyTed uX pelieHus
IIOCPEACTBOM METOJIOB XUMHUU;

11) 9KOJIOTMYECKOT0 MBILUIEHUS, YMEHUSI PYKOBOACTBOBATHCA UM B IIO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATILHON MTPAKTHKE .

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3ydeHUs Kypca «XUMHUsI» SBIsSETCs] POPMUPOBAHNE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY ).
PeryasituBubie YY/I:



* CAaMOCTOSTENILHO 0OHAPYKUBATh M (POPMYITHPOBATh YUEOHYIO TPOOIEMY, OTIPEEIATh LElb y4eOHOW AeATEIbHOCTH;

* BBIJIBUT'aTh BEPCUM PEILIECHUs MIPOOJIEMbl, 0OCO3HABATh KOHEUHBII pe3ysbTaT, BBIOMPATh U3 MPEUIOKEHHBIX M UCKaTh CAMOCTOSITEIILHO CPEJICTBA
JOCTUKEHMS LIETIH;

* COCTaBJIATh (MHIMBUAYAJIbHO WIN B IPYIIIE) IUIaH peIeHHs POOIeMBl;

* paboTas 1o IIaHy, CBEPATh CBOM JICHCTBHUS C LIEIBIO U, P HEOOXOJMMOCTH, UCTIPABIIATH OUIMOKH CAMOCTOSITEIHHO;

* CaMOCTOSTEJILHO OOHAPYKUBATh U (POPMYIUPOBATh IPOOJIEMY B KIACCHON M MHAMBHUYaIbHON y4eOHOM! NeATeIIbHOCTH.

* BBIJIBUTATh BEPCHH PEIICHUS MPOOJIEMBbI, 0CO3HABATh KOHEYHBIN PE3yNbTaT, BRIOMPATh U3 MPEIUIOKEHHBIX U UCKAaTh CAMOCTOSTENILHO CPEICTBA
JTOCTHKEHHSI LIEIH.

* CaMOCTOSITEJIBHO OCO3HABATh IPUUMHBI CBOETO YCII€Xa UM HEeyCleXa U HaXOUTh CIIOCOObI BBIX0J1a U3 CUTYAllMU HEyCIeXa.

CpenctBoM hopMupoBaHus peryiIaTUBHBIX Y Y ]| ciayKaT TEXHOIOTUs TPOOJEMHOr0 J1ajiora Ha 3Tane U3y4yeHHst HOBOro Marepuaia U TEXHOJIOT s
OLIEHMBAHUS 00pa30BaTENIbHBIX JOCTUKEHUM (YUEOHBIX YCIIEXOB).

ITo3naBaTtenbHbie YY /I:

* aHAJIM3UPOBATh, CPABHUBATH, KIACCH(PUIIMPOBATH U 00001IaTh (PAKTHI U SBJICHHS. BBISBIATS TPUYMHBI U CJACACTBUS MIPOCTHIX SIBJICHHI.

* OCYILIECTBIIATH CPABHEHHE, KITACCH(UKAINIO, CAMOCTOATEIILHO BEIOMPAst OCHOBAHUS U KPUTEPUH I YKa3aHHBIX JJOTHYECKHUX OTIEPALIHiA;

* CTPOUTH JIOTHYECKOE PACCYXACHHE, BKIIOUYAIONIee YCTAHOBICHUE PUYMHHO-CIICJICTBEHHBIX CBSI3CH.

* CO3/1aBaTh CXEMAaTHUUYECKHE MOJICTTH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

* COCTaBIISATh TE3UCHI, PA3TMUHBIE BUJIBI IIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.) IPe0Opa30BbIBaThH HHGOPMAIUIO U3 OJHOTO BUAA B IPYToH (Tabnuiy
B TEKCT | TIp.).

* YMETh OMNpPEAETATh BO3MOXHBIE MCTOUHUKH HEOOXOAMMBIX CBEACHMI, MPOU3BOJAUTH MOMCK HMH(OpMAILMU, aHATH3UPOBATH U OIEHUBAThH €&
JIOCTOBEPHOCT.

KommyHnukarusubie YY/:

CamocTosATenbHO OpraHN30BbIBaTh yueOHOE B3auMo/IeiicTBHE B Tpyme (ONpeaensTh oOMe 1eaH, pacipeieisiTh PO, J0roBapuBaThCs APYT C
JIPYTroM | T.1.).

* OCYUIECTBIIIET B3aUMHBIN KOHTPOJIb U OKa3bIBA€T B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb.

* OPraHM30BBIBACT M IJIAHUPYET yueOHOE COTPYIHMYECTBO C YUHUTENEM M CBEPCTHHUKAMU; OINPENENATh eNu U (PYHKIIMH YYaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBUS; TNIAHUPOBATH OOITHE CIIOCOOBI padOTHI;

* yMeeT paboTaTh B TPyIIe — yCTaHABJIMBaeT paboune OTHOLICHUS,

* 3¢ (peKTUBHO COTPYTHUYAET U CIIOCOOCTBYET MPOAYKTUBHOM KOONEPALINH;

* HHTErPUPYETCS B IPYIIITY CBEPCTHUKOB U CTPOUT NPOAYKTUBHOE B3aUMOAEUCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

* YUUTHIBaTh pa3Hble MHEHUS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MMO3UILIUIO;



IIpeaMeTHBIMM pe3yJIbTATAMHU M3YUYEHHUS [IPEAMETA SBISAIOTCS CICAYIOIUE YMECHUS:

PaccmoTpenne XUMHYECKUX NTPOLIECCOB!

* NPUBOIUTH IPUMEPHI XMMUYECKUX IPOLECCOB B IIPUPOJE;

* HaXOJUTb YEPThl, CBUJIETEILCTBYIOLINE 00 OOIUX MMPU3HAKAX XUMUYECKUX ITPOLECCOB U UX Pa3IHUMIX.

Vcnonp30oBaHne XUMHUYECKUX 3HAHUH B OBITY:

* OOBACHATH 3HAYEHHUE BEILECTB B )KU3HU U XO35ICTBE YETIOBEKA.

* 00BACHATH MUP C TOUKH 3pEHUS XUMUHU:

* IEPEUYUCIIATH OTJINYUTEIbHBIE CBOMCTBA XUMUYECKUX BEILLIECTB;

* pasnuyaTh OCHOBHBIE XMMUYECKHUE IIPOLIECCHI;

* OIPENEIATH OCHOBHBIEC KJIACCHI HEOPraHUYECKUX BELIECTB;

* [IOHMMATbh CMBICI XUMHYECKUX TEPMUHOB.

OBnazneHne 0OCHOBaMHU METOZOB ITO3HAHUS, XapAKTEPHBIX Ul €CTECTBEHHBIX HAYK:

* - XapaKTEepPHU30BaTh METOJIbI XHMUYECKON HayKH (HAOIIOACHNE, CPAaBHEHUE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B IIO3HAHUU TIPUPOIHI;
* - IPOBOAUTH XUMHUYECKUE OIBITHI U 3KCIIEPUMEHTHI U OOBACHATH UX PE3YIbTATHI.

YMeHue oleHNBaTh MOBECHUE YETI0BEKA C TOUKH 3PEHHSI XUMUYECKOH 0€30IaCHOCTH 10 OTHOIIICHHIO K YEJIOBEKY U IPUPOJIE:
* HCIIOJIb30BaTh 3HAHUS XUMUU IIPH COOITIOIEHUH ITPABUII UCIIOJIb30BaHMsI OBITOBBIX XUMUYECKUX ITPENapaToB;

* pa3jMyaTh OMacHble U Oe30MacHbIe BEIECTBA.

IIpenmeTHbIMHU pe3yJIbTATAMH OCBOEHMSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUsl SIBISIFOTCS:

[ (I)OpMI/IpOBaHI/Ie NEPBOHAYAJIBHBIX CHCTCMATHU3UPOBAHHBIX HpeI[CTaBJ'IeHI/II\/’I 0 BCIIECTBAX, HUX TMPCBpAlICHUAX W MNPAKTHICCKOM
MPUMCHCHUM; OBJIAACHHNE MOHSITANHBIM arrmnapaTomM U CUMBOJIMYCCKHUM SA3BIKOM XHMHUU,
[ OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYCCKOM HAayKH Kak obOmactu COBpPECMCHHOT'O €CTCCTBO3HAHUA, XUMHYCCKUX

MIPEBPALCHUI HEOPIraHUYECKUX U OPraHMYECKHUX BEIECTB KaK OCHOBBI MHOTHX SIBJIEHUH KUBOM M HEXHUBOW MPUPOJBI; YriIyOJIeHUE MPEICTaBICHUN O
MaTepHabHOM €IMHCTBE MUPA;

0 OBJIAJICHUE OCHOBaMH XHMHYECKOW TPaMOTHOCTH: CIOCOOHOCTHIO aHAIM3UPOBATh M OOBEKTUBHO OIICHUBATHh JKU3HEHHBIC CHUTYaIlUH,
CBA3aHHBIC C XHMI/Ieﬁ, HaBBIKAMH OE€30I1aCHOTO 06pameHI/1$[ C BCIICCTBaAMH, UCIIOJIbB3YEMBIMU B HOBCGJIHGBHOI\/i KN3HU, YMCHHUEM aHaJIU3UpPOBATh U
IUTAHUPOBATh SKOJIOTUYECKH O€30MacCHOE MOBEICHHUE B LENIAX COEPEXKEHUS 3I0POBbS U OKpPYXKAIOIEH Cpe/ibl;

0 (dbopMHUpOBaHWE YMEHHI YCTaHABIMBATh CBS3UM MEXKIY peajbHO HAONIOJAEMBIMH XHMHYECKUMHU SBJICHHSIMH U TPOIECCaMH,
MPOUCXOJIAIIMMU B MUKPOMUPE, OOBACHATH IPUYMHBI MHOTOO0Opa3usl BEIECTB, 3aBUCMMOCTb UX CBOMCTB OT COCTaBa M CTPOCHMS, a TAK)KE 3aBUCUMOCTh
MMPUMEHCHUS BCUICCTB OT UX CBOﬁCTB;

0 IPUOOPETEHUE OIBITA MCIIOJIB30BAHMS PA3TUUYHBIX METOOB M3yYeHUs BEIECTB; HAOIIOACHUS 32 UX MPEBPALICHUSIMH MIPH IPOBEIECHUH
HECJIOKHBIX XUMUYECKHX IKCIIEPUMEHTOB C MCIIOJIb30BaHUEM J1a00pPaTOPHOT0 000pYy10BaHUS U IPUOOPOB;



N YMEHHE OKa3bIBaTh IEPBYIO MOMOINb MPU OTPABICHUSAX, OKOTAaX W JIPYTHMX TpaBMaxX, CBSI3aHHBIX C BEIIECTBAMU H JIA0OPATOPHBIM
o0opyI0BaHUEM;

[ OBJIaJICHHE MpuEMamMu paboThl ¢ HHGOPMAITUEH XUMUYECKOTO COJIEpIKaHUs, IPEICTABICHHON B pa3Hoi Gopme (B BuAE TeKcTa, hopmy,
rpaduKoB, TAOJIMYHBIX TaHHBIX, cXeM, hoTorpaduii u ap.);
0l CO3/IaHKE OCHOBBI JIJIs1 (GOPMHUPOBAHUS HHTEPECA K PACIIMPEHUIO U YIITYOJICHUIO XUMUYECKUX 3HAHUH U BRIOOpA XUMUU KaK MPO(HIEHOTO

mpeaMeTa IMpH Mepexojie Ha CTYNEeHb cpelHero (MoJIHOTo) o0liero oOpa3oBaHus, a B JajbHeileM U B KauecTBe cdepbl cBoeill mpodeccuoHaIbHOM
NEeSTEIbHOCTH;

N dbopMupoBaHHE MPEACTABICHUI O 3HAUEHUU XUMHYECKONW HAayKH B PEIICHUU COBPEMEHHBIX 3KOJOTHYECKHX MPOOJIeM, B TOM YHCIIE B
MPEIOTBPAMICHIUHN TEXHOTCHHBIX M AKOJIOTHYECKUX KaTacTpod.

Y4YeHUK HAYYHTCS:

1) PacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJICKYJIa, XUMUYECKUAN JIEMEHT, MTPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,
CMECh, BaJICHTHOCTb, OTHOCHTEJIbHASI aTOMHAsA M MOJICKYJISIpHAs Macca, KOJMYEeCTBO BEIECTBA, MOJIb, MOJSIpHAS Macca, MaccoBast J0JISI XUMHUUYECKOTO
JJIEMEHTA, MOJIAPHBIA 0O0BEM, OKCHII, KHCIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPUIIATEIBHOCTD, CTCIICHh OKUCIICHHS, XUMUYECKasi PEaKIus, TEILIOBON
s ekt peakiuu, KraccuuKamms peakuid, XaMuIeckas CBs3b, PaCTBOP, MacCOBasl I0JIS BEIIECTBA B PACTBOPE;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHATHH (CM . I . 1) ¥ IPUMEHSTh 3TU MOHATHUS IPU ONUCAHUU BELIECTB U UX
IIPEBPAILICHHUI;

3) UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YpaBHEHHH XUMUYECKUX peaKIuii;

4) OTIpeEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX; CTENIEHb OKHUCICHHS AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX;

MPUHAAJIEKHOCTD BEIIECTB K ONpPeeIEHHOMY KJaccy COelMHEeHUH 1o (opMysiaM; BUJ XUMHUECKON CBS3U (KOBaJEHTHAs U UOH

Hasl) B HEOPraHUYECKUX COECTMHEHUSX;

5) pacKpsIBaTh CMBbICH Nepuoandeckoro 3akoHa /I . I . MenneneeBa: 1eMOHCTpUPOBATh NOHUMAHNE IIEPUOIUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX IMIOJIOKEHHS B MEPHOJUYECKOM CHUCTEME; 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOTO y4YeHMs, 3aKoHa ABOTaJpo; OMMCHIBATh M XapaKTepHU30BaTh TaOIMUYHYIO (OpMY NEPUOTUYECKON CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3iMyaTh MOHITUS «J1aBHas nmoArpymnmna (A-rpynmna)» u «mobdouHas noarpynna (b-rpynmna)», mansie 1 OoJblLINE EPUOJBI; COOTHOCUTH
0003HavYeHHUs, KOTOpble nMetoTes B Tabnuie «llepuoanyeckas cuctema xumudeckux snemeHToB /1 . U . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi sApa, o011ee YUCI0 3JIEKTPOHOB U paclpeieieHue UX 110 3JIEKTPOHHBIM CII0SIM);

6) KJIacCU(UIUPOBATh XUMUYECKUE IJIEMEHTbHI; HEOPTaHUYECKUE BEIECTBA; XMMHUECKHE PeaKUH (110 YUCIY U COCTaBy y4acTBYIOIIMX B
pEaKIMU BEIIECTB, M0 TEIUIOBOMY 3P DeKTy);

7) XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEP)KJas OMHMCAHHWE IpHUMepaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

8) MPOrHO3UPOBATh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa; BO3MOXHOCTH MPOTEKAaHUS XUMHUYECKUX
NIPEBpAILEHUI B PA3TUYHBIX YCIOBUSIX;



9) BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISAPHYIO U MOJIIPHYIO MacChl BEIECTB; MAacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1o (opmyine
COEJIMHEHHSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKOHN peaklnu;

10) MPUMEHSATh OCHOBHBIC OINEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAIM3 M CHUHTE3, CPaBHEHHE, 000OIIEHHE, CHCTEMaTH3alHUIo,
KJIacCU(UKALIMIO, BBISIBICHHE MPUYMHHO-CIICCTBEHHBIX CBSI3€H — JIsl U3yYEHUS! CBOMCTB BEIECTB U XMMHUYECKHUX PEAKIIHi; €CTeCTBEHHO-HAyUHbIE
METOBI IO3HAHUS — HaOJI0IeHNE, N3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN);

11) ClIeIoBaTh IPaBUJIAM IIOJIb30BaHUS XHUMHUYECKON MOCYAOW M J1abopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBUiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSIMHM IO BBIOJHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYECHHIO M COOMPaHMIO Ta3000pa3HBIX
BelIecTB (BOJIOPOIa ¥ KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM /10J1eii paCTBOPEHHOTO BEIIIECTBA; IJIAHUPOBAThH U IPOBOIUTH
XUMHAYECKHE YKCTIEPUMEHTBI TI0 PaCIIO3HABAHUIO PACTBOPOB MIEJIIOUEH U KHUCIOT C IIOMOUIBIO HHAMKA TOPOB (JTAKMYC, peHoI(TanenH, METHIIOPAHK U JIp

).

Yuyenuk MOJYYMT BO3MOKHOCTD HAYYUTHCH:

O IpaMOTHO 00OpalaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HU;

O 0CO3HaBaTh HEOOXOAUMOCTh COOJIIOICHUS IIPABUII HKOJIOTHYECKN 0€30I1aCHOT0 MOBEICHUS B OKPY)KAOLIEH PUPOTHON Cpese;

0 MIOHUMATh CMBICII U HEOOXOUMOCTh COOJIIOICHUS MPEAIUCAHUN, TpeIJlaraéMbIX B HHCTPYKLHUSAX IO UCIIOJIb30BAHHUIO JIEKAPCTB, CPEACTB
OBITOBOM XMMHUU U JIp.;

0 HCIO0JIb30BaTh NMPUOOPETEHHbIE KIKOYEBbIE KOMIIETEHTHOCTH MPH BBINOJIHEHUH HMCCIEA0BAaTENbCKUX MPOEKTOB MO M3YyYEHHUIO CBOMCTB,
CIOCOOOB MOJYYSHMSI U PACIIO3HABaHUS BEILECTB;

0 pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, MCHOJb3Ysl CPEACTBA YCTHOIO M MHCHbMEHHOTO OOIIEHHS, MPOSIBISTH FOTOBHOCTH K
YBA)KEHHIO MHOM TOYKHU 3pEHUs MPU 00CYKICHUH PE3YIbTaTOB BHIMOJIHEHHON pabOThI;

0 00BEKTUBHO OLIEHUBATh HH(POPMAIUIO O BEIIECTBAX U XMMHUECKUX ITpoLieccax, KpUTUUECKH OTHOCUTHCS K IICEBAOHAYYHOU HH(pOpMaIuuy,

HC,Z[O6POCOB€CTHOI>'I peKi1amMe, Kacarollencs UCIoab30BaHus Pa3JINYHBIX BCUICCTB.

Kpurepun u HOpMbI OLICHKH 3HAHUI,
YMEHHI U HABBIKOB 00y4al0IIMXCH 110 XMMHUH

Pe3ynbrartel 00y4yeHHs NOJKHBI COOTBETCTBOBATh OOIIMM 3ajjayaM IpeaMeTa U TpeOOBaHHUSIM K €ro yCBOEGHHIO. Pe3ynbTaTtbl 00ydeHUs
OLIEHUBAIOTCS 10 5-0aiibHOM cucteme. [Ipu olleHKe yUUTBHIBAaIOTCS CIEAYIOIINE KaUeCTBEHHbIE TOKA3aTeNd OTBETOB!

* r1yOMHA (COOTBETCTBHE U3yYEHHBIM TEOPETHUECKUM 0000IIEHUSIM)

* OCO3HAHHOCTbH (COOTBETCTBUE TPeOyEeMbIM B IPOrpaMMe YMEHUSIM NMPUMEHSATh MOTY4eHHYI0 HH(POPMAIIHIO)

* [IOJIHOTA (COOTBETCTBUE 00BEMY MpOrpaMMBbl U HHGOpMalUK yuyeOHUKA)



IIpu onieHKEe YUUTHIBAIOTCS YUCIIO U XapaKTep OIINOOK (CyILIECTBEHHBIE U HECYILleCTBEHHBIE). CyIeCTBEHHBIE OIMOKHU CBSA3aHbl C HEAOCTATOYHON
IITyOMHOM M OCO3HAaHHOCTBIO OTBETA (HENPAaBUJIBHO YKa3aHbl OCHOBHbBIC BM/bl MOHSATHMH, SIBIEHUI, XapaKTE€pHbIE CBOWCTBA BELIECTB, HENPABHIBLHO
copMynHupOBaH 3aKOH, IPABUIIO, HE YMEHHUE TPUMEHUTH TEOPETUYECKHIE 3HAHUS JUIsl OOBSCHEHHUS U MPEICKa3aHus SBJICHUN, YCTAHOBIICHUS IPUYUHHO
— CIIC/ICTBEHHBIX CBs3€H, CPAaBHEHUS U KJIacCU(PUKALMU ABJICHUN U T.1.). HecyliecTBeHHbIe OTMOKH ONpPeAEsOTCS HEMOJHOTON OTBeTa (YIyILEeHHE U3
BUJIa KaKOTro-TMOO HexapakTepHOro ¢axrta MpH OMUCAHMM BEIECTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHCKH, JOMYIIEHHBIC II0
HEBHMMATEJIBHOCTH (Ha /1Ba U 00Jiee ypaBHEHUs peakiiii B IOJHOM HOHHOM BHJIE IOMYIEHA OJHa OIINOKa B 0003HAYEHUH 3apsAa HOHA).

PesynpTaThl 00y4eHuUs1 IPOBEPSIOTCS B MPOIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YYAIIHXCS, a TAK)KE IPU BBIITOJTHEHUH UMH SKCIIEPUMEHTA.

1. OueHka ycTHOro OTBeTA.

OtmeTtka «5»:

- OTBET MOJIHBIM U MPaBUWIbHBIA HA OCHOBAaHUM U3YyYEHHBIX TCOPHIl;

- MaTepuall U3JI0KEH B OINPEIEICHHON JIOTMYECKOM MOCIe10BaTEIbHOCTH, JIUTEPATYPHBIM S3bIKOM;

- OTBET CAMOCTOSITEIIbHBIH.

OtmMmeTKa «4»;

- OTBET IOJIHBIM U MPaBWIbHBINA HA CHOBAHWU MU3YUYEHHBIX TEOPUH;

- MaTepual H3JI0KEH B OINpPEIeNICHHON JIOTMYECKOH IOCIeNOBATEIbHOCTH, TPU 3TOM JIOMYIIEHBI JBE-TPH HECYIIECTBEHHBIC OIIUOKH,
UCIPABJICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtmeTtka «3»:
- OTBET IMOJIHBIH, HO IPU 3TOM JIOIYIIEHA CYLIECTBEHHAs OMIMOKA HJIM OTBET HEMOIHbIM, HECBSI3HBIN.
OtmeTKa «2»:

- IpH OTBeTe OOHApY)KEHO HEMOHWMAaHHE Y4YalllMMCS OCHOBHOT'O COJIEpXaHMs yueOHOTro Marepuana WM JOMYLIEHbl CYIIEeCTBEHHbIE OLIMOKH,

KOTOpBIE yUalUiics HE MOXKET UCIPABUTh MTPU HABOSILIMX BOIPOCAX YUUTENS, OTCYTCTBHUE OTBETA.

OneHka IKCIepUMEHTAIbHBIX YMEHHUI

- O11eHKa CTaBUTCSI HA OCHOBAHWHU HAOIIOJCHUS 32 YUAIIMMHUCS U MUCHbMEHHOTO OTYETa 3a padoTy.

OtMmeTKa «5»:

- paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABHIIBHO, CIENIaHbI PAaBUIbHBIC HAOIIOCHHS 1 BHIBOJIBI;

- SKCIIEPUMEHT OCYIICCTBIICH IO IJIaHy ¢ YI€TOM TEXHUKH 0€30MaCHOCTH U TIPABMII paOOTHI C BEIICCTBAMHU U 000PYI0BAHUEM;

- POSIBJICHBI OPTAaHU3AIMOHHO - TPYJIOBBIE YMEHHSI, MOAIEP)KUBAIOTCS YUCTOTA pabovyero MecTa 1 MopsIoK (Ha CTOJe, SKOHOMHO UCTIOIB3YIOTCS
PEaKTHUBBI).

OtMmeTKa «4»:

- paboTa BBITIOJIHEHA MPABWIBHO, CJEJIaHbl MPaBWIbHBIC HAONIOACHUS M BBIBOJBI, HO TPH TOM JKCIEPUMEHT MPOBENICH HE TOJHOCTBHIO WITH

JIOTYIIIEHbI HECYIIECTBEHHBIE OMMOKH B paboTe ¢ BelIeCTBAaMHU U 000PYIOBAHHUEM.



OtMmetka «3»:

- paboTa BBINIOJHEHA MPABWILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIEHA CYIIECTBEHHAs OIIMOKA B XOJ€ SKCIIEPHUMEHTa B OOBSICHCHUH, B
odopmiieHUn paboOThI, B COOJIIOJICHUU TPABUJI TEXHUKH OE30MACHOCTH Ha padoTe ¢ BemlecTBaMH W O0OpYyIOBaHHEM, KOTOpask HCIPABISICTCS IO
TPeOOBAHUIO YUUTEIIS.

OtMmetka «2»:

- JomymieHsl ABe (M 0ojee) CylecTBEHHbIE OMMOKH B XOJIe: IKCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIICHUN pabOTHI, B COOJIIOJICHUH TTPaBUII
TEXHHUKHU 0€3011acCHOCTHU IIpH paboTe ¢ BEUIECTBAMHU M 00OPYJOBAaHHEM, KOTOPBIC YUAIIHIICS HE MOKET UCTIPABHUTH JaKe MO TPEOOBAHUIO YUUTEIIS,

- paboTa He BBINOJIIHEHA, Y YYalIerocss OTCYTCTBYET KCIIEPUMEHTAILHBIC YMEHHSI.

Ouenka ymMeHUi peliaTh pacyeTHbIE 321a4H.
OTMeTKa «5»:
- B IOTUYECKOM PACCYKICHUU U PEUICHUH HET OIIMOO0K, 3a/1a4ya pelieHa pallMOHAIBHBIM CIIOCO00M;
OtMmeTKa «4»:
- B JIOTHUECKOM PACCYXXICHHUH U PEIICHUs HET CYIIECTBEHHBIX OLIMOOK, HO 3aj[aua pelieHa HepalnoHAIbHBIM CIIOCOOOM, MM IOMYIIEHO He Ooliee
JIBYX HECYIICCTBCHHBIX ONIHOOK.
OtMmeTKa «3»:
- B JIOTHYE€CKOM PACCYKJICHUH HET CYIIECTBEHHBIX OITHOOK, HO JOIMYIIIEHa CYIECTBEHHAs OTMOKA B MATEMAaTHUYECKUX pacyeTax.
OTMeTKa «2»:
- UIMEETCS CYIECTBEHHBIC OMMOKHU B JIOTHYECKOM PACCYXKICHUU U B PEIICHUU.
- OTCYTCTBHUE OTBETA Ha 3aJJaHUE.

Onenka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
OtmeTtka «5»:
- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OtMmetka «4»:
- OTBET HETIOJIHBIA UK JOIMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMmetka «3»:
- paboTa BBITIOTHEHA HE MEHEE YeM HAIOJIOBUHY, TOMYIIEHA OJTHA CYIIIECTBEHHAS OITMOKA U TIPH 9TOM JIBE-TPH HECYIIECTBCHHBIC.
OtMmetka «2»:
- paboTa BBITIOTHEHA MEHBIIIE, YeM HAITOJIOBUHY WIIH COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OIHNOOK.
- paboTa He BBITIOJTHEHA.
[Ipu orieHKe BHITIOJIHEHHSI MICHbMEHHON KOHTPOJIBHON pab0OThl HEOOXOAMMO YUHTHIBATh TPEOOBAHUS €UHOTO Op(dhorpaguIecKkoro pexxuma



CucremMa OlleHUBAHHUSA TECTOBLIX 3aJaHMI:
OtMmeTka «2» — ot 0 1o 50 %

Ormerka «3» — ot 51 % mo 70 %

OtMmetka «4» — ot 71 % mo 85 %

Ormerka «5» — ot 86 % mo 100 %

Conep:xanue yueOHOT0 npeamera

Tema 1. BBenenue. (9 u)

IIpenmer xumuu, Meronpl MO3HAHHUA B XMMMHU: HaOJIIOAEHUE, SKCIEPUMEHT, MojeaupoBaHue. VICTOUYHMKM XUMHMUYECKOW HHGpoOpMauuu, ee
MOJTyYCHHE, aHATIN3 U MIPEJCTABIICHHUE €T0 Pe3yIbTaToB. [[OHATHE 0 XMMUYECKOM dIIEMEHTE U (pOopMax ero CylmecTBOBaHUS: CBOOOIHBIX aTOMaX, MMPOCTHIX
U CIIOKHBIX BeulecTBa [IpeBpamienus BemecTB. OTMYie XUMUYECKUX peakiuil oT Gpu3nyeckux siBineHuil. Posib XuMun B ®KU3HU YenoBeka. XeMopuins
u xemoobus. Kparkue cBeieHus M3 NICTOPUU BOSHUKHOBEHHS U pa3BuTusi XuMuu. [lepuoa anxumun. [lonstre o punocodekom kamue. Xumusi B X VI
B. PazButne xumun Ha Pycu. Pojb oTedecTBeHHBIX YUEHBIX B CTAHOBJIICHUU XMMHUYECKOI Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /I. U.
MenneneeBa. XuUMHU4ecKass CUMBOJHUKA. 3HAKM XWMHYECKHX 3JEMEHTOB M IMPOUCXOKIACHWE WX Ha3BaHUH. Xumuueckue ¢Gopmynbl. MHIEKCH U
ko3puurenTsl. OTHOCUTENbHbIE aTOMHAs M MOJIEKYJIsIpHas Macchl. Pacder MaccoBOM A01IM XMMHUYECKOro 3JeMeHTa o (opmylie BellecTBa.
[lepuoanueckas cucrema xumuueckux anemMeHToB [I. . Menzeneesa, ee cTpyKkTypa: Maible U OOJIbIINE MEPUOJIbI, TPYIIIBI U MOATPYIIHI (TJIaBHAs U
noboyHast). [leproauueckas cuctemMa Kak CpaBO4YHOE OCOOUe /ISl MOJTyYeHHsI CBECHUN O XUMUYECKUX 3JIEeMEHTaXx.

Pacuernsble 3agaun. 1. HaxoxaeHue OTHOCUTENBHON MOJIEKYIISIPHON Macchl BELIECTBA MO €ro XUMUYecKoil Gpopmyie. 2. Berunicienne maccoBoi
JIOJIM XUMUYECKOT0 3JIEMEHTA B BELIECTBE 110 €r0 hopMyJIe.

Jemoncrpauuu. 1.Monenu ( mapoctep:xueBble n CTioapta bpurie6a) pa3muuHbIx

MIPOCTBIX U CJIOKHBIX BelecTB. 2. KomaeKkus CTeKISIHHON XUMHUYeckoi mocysl. 3.Kosuiekius MmaTepuanoB U U3/JeIUi Ha OCHOBE aJIFOMUHUS. 4.
B3aumMozeiictBue MpamMopa ¢ KMUCIOTOW U IIOMYTHEHUE U3BECTKOBOM BOJBI.

JlabopaTopHblie onbIThl. |.CpaBHEHNE CBONCTB TBEP/IbIX KPUCTAIIIMYECKUX BEIIECTB U PACTBOPOB.

2.CpaHeHune CKOPOCTH UCTIAPEHUS BOJIBbI, OJICKOJIOHA U ATHJIOBOTO CITUPTA C GUIBTPOBAIILHON OyMarmy.

IIpakTnueckas padora Nel: «[Ipuémsr oOpamienus ¢ 1aboparopHeiM o0opyaoBanueM. CTpoeHHe IIaMeH».

IIpakTnueckas padora Ne2: «HabmroneHus 3a U3BMEHEHUSIMHU, POUCXOASIIUMU C TOPSAIIEH CBEUO, U UX OMHCAHUEY.

Tema 2. AToMbl XUMHYeCKHUX dJ1eMeHTOB (11 4)

ATOMBI Kak (hopMa CYIIECTBOBAHUSA XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUM aTOMOB. JloKa3aTenbCcTBa CI0KHOCTH CTPOSHUS
atoMoB. OnbiThl Pezepdopna [TnanerapHast monens ctpoeHus atoma. CocTaB aTOMHBIX Si7iep: MPOTOHBI M HEUTPOHBI. OTHOCUTENbHASI aTOMHAsI Macca.



B3anMoCBsI3b IOHSTHI «IIPOTOHY», KHEUTPOHY», «OTHOCUTEIIbHAS aTOMHAsi Macca». VI3MeHeHHe Jucia MPOTOHOB B sIpe aTroma - 00pa3oBaHUE HOBBIX
XUMHUYECKUX 3JIEMEHTOB. 3MeHeHune uncina HeHTpOHOB B Ape aToMa - oOpa3oBaHue W30TONOB. COBpeMEeHHOE ONpe/esIeHUe OHATUS «XUMUYECKHI
anemMeHT». N30TOIMbI Kak pa3HOBUAHOCTU aTOMOB OJIHOT'O XUMHUYECKOT0 3JIeMeHTa. DNIeKTPOHbL. CTpOeHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX
3JIEMEHTOB MaJblX NepuofoB mnepuoanueckor cucremsl . M. MenneneeBa. IloHsiTne O 3aBepHIEHHOM M HE3aBEPUIEHHOM 3JIEKTPOHHOM CJIOE
(aHeprerudeckoM ypoae). [lepuogudeckas cuctema xumudeckux nemenToB [1. M. MenaeneeBa u cTpoeHre aToMOB: (PU3UUECKHIA CMBICI TIOPSIKOBOTO
HOMEpa JIEMEHTA, HOMEpa IPpyYIIbl, HoMepa nepuoja. Mi3sMeHeHue uncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT'0 3JIEMEHTA
- o0pa3oBaHHE TOJIOKUTEIBHBIX M OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE AaTOMaMHU METAJUIOB M HEMETauioB. [IpWYmHBI W3MEHEHUS
METAINTMYECKNX M HEMETAJNTMYECKUX CBOMCTB B mepuoaax u rpymnmax. OOpa3oBaHue OMHapHbIX coeanHeHuil. [loHatne o6 noHHON cBsizu. Cxembl
o0pa3oBaHMsI MOHHOW CBsI3U. B3anMoneiicTBe aTOMOB XMMHUYECKUX DJIEMEHTOB-HEMETAJUIOB MEXIY COOOW - 00pa3oBaHME JIBYXaTOMHBIX MOJIEKYJI
MPOCTHIX BelecTB. KoBajeHTHas HEMosipHas XUMHUYECKasl CBsA3b. JJIEKTPOHHBIE U CTPYKTYpHbIE (opmysbl. BzaumoneicTBue aTOMOB XUMHUYECKUX
AJIEMEHTOB-HEMETAJUIOB MEXIy cO0OW - oOpa3oBaHWE OMHAPHBIX COCAWHEHHH HEMETAJUIOB. DJEKTPOOTPHULATENHHOCTh. [IOHSATHE O KOBaJeHTHOU
noJsisipHOU cBs3H. [ToHSATHE O BaJIeHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BHIBATh KOBAJICHTHbIE XUMHUeckue cBsa3u. CocraBieHue Gopmyn OMHApHBIX
COEMHEHMH 110 BaJIECHTHOCTU. B3anmo eiicTBie aTOMOB XMMUYECKHUX JIEMEHTOB-METAJIIOB MEX Y c0o00ii - 00pa3oBaHHe METANINYECKUX KPUCTAIIOB.
[ToHsTHE O METATIINYECKON CBSA3H.

JdemoHcTpanuu. Mojenu aToOMOB XUMHUYECKHUX 21eMeHTOB. [leproaudeckas cucrema xumudeckux anemeHTos . M. Menzeneesa.

JlaGopaTropHbie ONBITHI.

3.MonaenupoBaHue NPUHIKIIA JEHCTBUN CKAaHUPYIOIIETO MUKPOCKOTIA.

4.3rotoBiieHue Moienel OMHAPHBIX COEAMHEHU.

Tema 3. IIpocTbie BemecTBa (5 1)

[TonoxeHre METAJIOB U HEMETAJUIOB B NMEPUOAMYECKON crucTeMe Xxumudeckux anemeHToB 1. M. Menneneesa. BaxHeiiue npocTeie BEIECTBA -
METaJUTbl: KEJe30, aTIOMUHHUM, KalbIMi, MarHui, HaTpui, kanuil. OOmme ¢u3ndeckue CBOMCTBA METaUIOB. BakHeiiue mpocThie BeliecTBa -
HEMeTaIlJIbl, 00pa30BaHHbIE aTOMaMHU KUCIIOPOAa, BOJIOPOAa, a30Ta, cephl, pochopa, yraepogaa. MoJaeKylbl TPOCTHIX BEIIECTB-HEMETAIIOB-BOAOPO/IA,
KHCJIOPOJIa, a30Ta, TajJoreHoB. OTHOCUTEIbHAS

MOJIEKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB K OOpa30BaHHIO HECKOJIBKUX MPOCTHIX BEHIECTB - AWIOTPOMHS. AJIOTPOMHBIE MOIUGUKALINUN
kucioposa, pochopa u onoBa. MeTtauimdeckue U HEMETAUIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIHLHOCTH JICJICHUS MPOCTHIX BEIIECTB HA
METaJJIbl 1 HEMETAILIIEL.

Uucno ABoraapo. KomnuectBo Bemectsa. Moabs. Monsipaas Macca. MossipHbIi 00BeM ra3000pa3HbIX BemecTB. KpaTHbie € TMHUITBI KOJIMYECTBA
BEIeCTBa — MHUJUTUMOJIb U KWJIOMOJITb, MUJUTUMOJIIPHAS U KUJIIOMOJIIPHAs MACChI BEIIECTBA, MUJUTMMOJISIPHBIN U KHIIOMOJISIPHBIA 00BhEMBI Ta3000pa3HBIX
BCIIIECTB.

Pacyetsl ¢ ucmonb30BaHUEM MOHITHIH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM ra30B», «IIOCTOSIHHAS ABOTAIPO».



PacuerHble 3a1auu. 1. Berancienue MOJISPHON MacChl BEIIECTB [0 XUMUYIECKUM (popMyIiam.

2. PacdeTsl ¢ HCIIOIB30BAaHUEM TIOHSTHI «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIH 00BEM Ia30By, IIOCTOSTHHAsT ABOTaIpO».

Hdemoncrpanun. [Tomyuenue o3ona. OOpasiel 6emoro u ceporo onoBa, Oenoro u KpacHoro ¢ochopa HekoTopble MeTauibl U HEMETAJUIBI
KOJIMYECTBOM BeniecTBa | Moiib. MoJiesnb MOJISIpHOTO 00beMa ra3000pa3HbIX BEUIECTB.

JlaGopaTopHbIe ONbITHI.

5.03HaKOMIICHHE C KOJUIEKIIUSIMH METAJLIOB.

6. O3HaKOMJICHUE C KOJUICKIIUSIMUA HEMETAJIOB.

Tema 4. CoenuneHHs1 XHMUYECKHX 3jieMeHTOB (13 u)

CreneHb OKUCIIEHUS. CpaBHeHI/Ie CTCIICHU OKMCJICHUA U BAJICHTHOCTH. OnpeneneHHe CTEIICHU OKHCIICHHS DJIEMEHTOB 110 XMMHYECKOHU q)OpMy.HC
coeaunenus. CoctabneHue GopmMys OMHAPHBIX COETUHEHUH, 0O crioco0 MX Ha3bIBaHUS.

BunapHbIe COeIMHEHNST METAITIOB M HEMETAJLIOB: OKCHIBI, XJIOPHIBL, Cynb(usl u ap. CocraBnenne ux Gopmyi.

buHapHble coeTMHEHNs HEMETAIJIOB: OKCU/IbI, JIETY4He BOJIOPOIHbIE COeAMHEHUS, UX cocTaB. [IpencTaBureny oKCUI0B: BOJA, YIIEKUCIBIN Ia3 U
HErancHada U3BECTh. HpeIICTaBI/ITeJII/I JICTYYHUX BOOAOPOIHBIX COGILHHCHHﬁI XJIOPOBOAOPOA U aMMHUaAK. OCHOBaHI/Iﬂ, HUX COCTaB U Ha3BaHUs. PaCTBOpI/IMOCTI)
OCHOBaHUH B BoJie. Ta0nuia pacTBOPUMOCTH THIPOKCUAOB U coseid B Bozie. [IpencraBurenu menoueil: ruipoKCuabl HaTpus, Kanus U Kaiblus. [lonstue
0 KaYCCTBCHHBIX PCAKIUAX. I/IHZ[I/IKaTOpI)I. N3menenmne OKpaCKu MHAUKATOPOB B IIIGJ'IO‘IHOﬁ cpeac. KI/ICJ'IOTI)I, HUX COCTaB U Ha3BAaHMUI. Knaccmbnxaum{
kucnoT. IlpencraButenn KHUCIOT: cepHas, coisiHas M a3oTHasd. lloHATne o mkane KucCIOTHOCTH —Iukana-pH. M3MeHeHue OKpackW MHAMKATOPOB B
KHCIOTHOH cpene. Conu Kak MpOM3BOAHbBIE KUCIIOT U OcHOBaHM. X coctaB u Ha3BaHus. PacTBopuMocTs coselt B Boae. [IpencraBurenu coneit: Xmopum
HaTpus, kKapOooHaT u Gocdat Kaubiyst. AMOpPQHBIE U KPUCTAIINYECKUE BELECTBA.

MG}KMOJ'IGKYJ'ISIPHBIG B3aI/IMO)IeI\/'ICTBI/I$I. Tursr KPUCTATINIMYCCKUX PCHICTOK: MOHHAsA, aTOMHAasA, MOJICKYJISIpHAd W MCTAJJIMYCCKasd. 3aBHUCUMOCTD
CBOMCTB BELIECTB OT THUIIOB KPUCTAINIMYECKUX PEUIETOK. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IIOCTOSTHCTBA COCTaBa JJIs
BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yucrtsle BemecTBa U cMecH. [IpuMepsl ®KUIKHUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOICTBa UMCTHIX BellecTB U cMecel. X coctaB. MaccoBas u
o0BeEMHas JOJIM KOMIIOHEHTAa CMECH. PacquH, CBA3aHHBIC C UCIIOJIb30BAHUEM ITOHATHUSA JOJIA.

PacuerHble 3agaum. 1. PacueT MaccoBoit 1 00EMHOM /10JI€i KOMITOHEHTOB CMECH BEIIECTB. 2. BrrunciaeHne MaccoBo# 10JIM BEIIECTBA B PACTBOPE
10 U3BECTHOM Macce paCTBOPEHHOTO BEIIIECTBA K MAaCCe paCTBOPUTEIN. 3. BrIurcieHre Macchl paCTBOPSIEMOI0 BEIIECTBA M PACTBOPHUTES], HEOOX OIMMBIX
JUTSl IPUTOTOBJICHHUSI ONIPEAEIIEHHON MacChl pacTBOpa C M3BECTHONW MAacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA.

Jemoncrpanuu. OOpa3ubl OKCHIOB, KHCIOT, OCHOBaHHMH M coyiell. Mojaenu KpHUCTAIIMYECKHUX PEHIeTOK XJIOpHAa HaTpus, ajiMasa, OKCHJA
yraepoaa (IV). KuciotHo-1eno4ynble MHIMKATOPbI, U3MEHEHHE OKPACKH B Pa3IMUHBIX CpeljaX YHUBEPCAIbHBIN HHINKATOP U U3MEHEHHUE €r0 OKPACKH B
Pa3IMYHBIX Cpelax.

JlabGopaTropHbie ONBITHI.

7.03HaKOMJIEHUE C KOJUIEKIIUSIMU OKCHJIOB.



8. O3HaKOMJICHHE CO CBOWCTBAMH aMMHAKa.

9.KauecTBeHHbIE PEAKIIUU HA YTIIEKUCIIBIN Ta3.

10.0Onpenenennie pH pacTBOPOB KUCIOTHI, IIETIOYU U BOJIBI.

11.0npenenenue pH pacTBOpOB TUMOHHOTO U SIOIOYHOTO COKOB Ha Cpe3e IJI0I0B.

12.03HaKOMJIEHUE C KOJUIEKITUSIMU COJICH.

13 O3HakoMJIeHHE ¢ KOJUIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPUCTALTMYECKON pemeTKu. M3rorosnenue Moenei, KpUCTAIIMUYECKUX PELIETOK.
14. O3nakomiienue ¢ 00pa3aMu rOpHOM MOPOIBL.

IMpakTnyeckas padora Ne3 «AHanu3 NOYBBI U BOJBD)

IpakTnyeckas padora Ne 4: «IIpuroroBneHne pacTBopa caxapa v pacdeT €ro MacCOBOH IO B paCTBOPE».

Tema 5. U3meHeHus1, npoucxoasimue ¢ Bemecreavu (12 )

[lonsTHE ABIIEHNI KaK U3MEHEHUH, IPOUCXOIAIINX C BELIECTBAMMU.

SIBrieHus, CBSI3aHHbBIE C U3MEHEHUEM KPUCTAJUINYECKOTO CTPOCHHUS BEILIECTBA P MOCTOSHHOM €ro cocTaBe, (pusnueckue siBieHus. Ousnueckue
SIBJICHHSI B XMMUU: TACTHUIALNS, KPUCTAJUTM3AIINs, BBITAPUBAaHUE U BO3TOHKA BEUIECTB, IICHTPU(YTUpOBaHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHMEM COCTaBA BEILECTBA, - XMMUYECKHE PEAKLIUH.

[Ipu3Haky U ycioBHs NPOTEKaHUS XUMHYECKUX peakuuil. [loHsTre 00 5K30- M SHIOTEPMHUECKUX peakiusax. Peakium ropeHust Kak 4acTHBIN
Cllydail 3K30TEPMUYECKUX PEAKIMM, MPOTEKAIOUIMX C BBIIEICHUEM CBETA. 3aKOH COXPAaHEHHUS MAacChl BELIECTB. XMMHYECKHE ypaBHEHUS. JHAUYCHUE
UHAEKCOB U Kod(pdunrenToB. CocTaBieHHe YpaBHEHUNH XUMHUECKUX PEAKIIHM.

PacueTsl 0 XMMUYECKUM ypaBHEHHUsIM. PelieHue 3a7ay Ha HaXOKJEHHE KOJMYECTBA BELIECTBA, MACChl WM O00beMa MPOJYKTAa PEaKIHUU IO
KOJIMYECTBY BELIECTBA, Macce WM 00beMY UCXOAHOT0 BelllecTBa. PacueTsl ¢ MCIIOIb30BaHUEM MOHATHS «10JIs1», KOT/1a UICXOAHOE BEIIECTBO JaHO B BUE
pacTBoOpa ¢ 3aJaHHOM MAacCOBOM J0JIE PACTBOPEHHOIO BEILECTBA WIIA COACPIKUT OIPEAEICHHYIO JOJII0 IPUMECEH.

Peaknun pasnoxenus. [loHarne o ckopoctn xumuueckux peakumid. Karammzaropsl. @epmentel. Peakuuu coennnenus. Karaiurtuueckue u
HEKaTAJINTUYECKHUE PEAKIIUU.

OOpatumble 1 HeoOpaTuMble peakuuu. Peakuuu 3amermieHus. DJIEKTPOXUMMUYECKUN pPsiji HANpPsSHKEHUH METaIoB, €r0 MCIOJIb30BaHHUE IS
MIPOTHO3UPOBAHNS BO3MOKHOCTH NMPOTEKAHUSI PEAKIIMA MEKy METaJUIAMH U PACTBOPAMH KHMCJIOT. Peakiny BEITECHEHUS OJTHUX METAJIOB U3 PACTBOPOB
UX COJIEW JPYTHMHU METaJlJIaMHu.

Peakiun oomena. Peakiiuu HeWTpanu3anuu. Y CIOBHS IPOTEKaHUS PEeakiuii 0OMeHa B pacTBOpax /10 KOHIIA.

Tumnbl XuMu4eckux peakuuit (1o MPU3HAKY «YUCIIO U COCTAB UCXOAHBIX BELIECTB M MPOJYKTOB PEaKIMK») Ha IPUMepe CBOMCTB BOAbI. Peakius
Pa3IOKEHUS - JJIEKTPOJIM3 BOJABL. Peaknyu COeMHEHHs - B3aMMOJEWCTBUE BOJBI C OKCHUAAMH METAUIOB U HEMETAUIOB. IloHATHE «THAPOKCHUABD).
Peaknuu 3ameleHus - B3aMMOZCICTBUE BOBI € LIEJIOYHBIMU U IEJIOYHO3EMEIBHBIMUA METAJUIAMHU.

Peakiiun obmena (Ha mpumepe ruapoau3a Cyinbhuaa aTFOMAHAS U KapOrIa KaJbIlHsl).



Pacuyernble 3agaun. 1. BeuncieHye no XMMHUYECKUM YpaBHEHUSIM MAacChl WM KOJIMYECTBA BELIECTBA IO U3BECTHOM Macce WM KOJIUYECTBY
BEIIECTBA OJJHOT'O U3 B PEAKIIMIO BELIECTB UJIM MPOIYKTOB peakluu. 2. Beuncienne Maccol (KOJMYECTBa BEIIECTBA, 00bEMa) IPOAYKTa pEaKUH, €CIIH
U3BECTHA MAacca HCXOJHOIO BEIIECTBA, COJEPIKAILEr0 ONPEACICHHYIO IOJI0 IpuMeceid. 3.BbuuciieHne Macchl (KOJIMYECTBA BEILECTBA, 00BbEMA)
IPOAYKTA peakiiy, €CJIM U3BECTHA Macca pacTBOPA U MAaccoBast OISl pACTBOPEHHOI'O BEIIECTBA.

Jemoncrpauuu. IIpumepst ¢usmueckux sienuil. l.IlnaBnenne mapaduna.2. Bosronka ioma winu OeH3oiHOW KHCIOTHL 3.PacTBopeHue
OKpalleHHbIX coneil. 4.J{uddy3ust AYMUCTBHIX BEIIECTB ¢ ropsIlel JaMIIOuKY HakaluBaHMs. [IpumMepsl XUMHUUECKUX SIBJIECHUI: a) TOpeHue Maruus; 0)
B3alMO/JICICTBUE COJISIHOM KHCJIOTBI C MpPaMOpOM WM MEJIOM; B) moiydeHue ruapokcuaa Meau (II); r) pactBopeHHe mojydeHHOro TruApOKCUia B
KHCIIO0Tax; 1) B3auMmojeiicteue okcuaa meau (II) ¢ cepHoil KUCIOTON IpH HAarpeBaHUM; €) pa3lIoKEHHE MEepMaHraHara Kajus; *) B3aUMOJEHCTBHE
pa30aBIEHHBIX KUCIOT ¢ MeTauiaMu. Pasioxenne nepokcuia BoJopoia MOMOIIBI0 JUOKCHIA MapraHIla U KaTaja3bl KapTogers MM MOPKOBH.

JlaGopaTropHbie ONBITHI.

15.ITpokanuBanue Menu B IUIAMEHU CIIUPTOBKH.

16. 3amemienne meau B pactBope xiopuzaa meau (1) sxenesom.

IIpakTnueckas padora NeS: «Ipu3sHaky XUMUUECKUX pEaAKLIUN».

Tema 6. PactBopenue. PactBopbl. Peakiinu noHHOro 00MeHa M OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE peakuun (18 1)

PactBopenne kak ¢usnuko-xumuueckuid nponecc. Ilonsarue o ruaparax u xkpucramuiorujaparax. PacrBopumocts. KpuBbie pacTBopuMoOcTH Kak
MOJI€JIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB OT TeMIlepaTypbl.. HacklllleHHbIE, HEHACHIIIEHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAUEHUE
pacTBOPOB JIJIs1 MPUPOBI U CENBCKOTO X035 CTBA.

[ToHsiTHE 00 ANIEKTPONUTUIECKON TUCCOLUAIIUU. DICKTPOIUTHI U HEANIEKTPOIUTHI. MeXaHU3M JUCCOIUAIIUH AIIEKTPOIUTOB C PA3TUYHBIM TUTIOM
XUMUYECKOH CBsi3U. CTENeHb JEKTPOIMTUUECKON aucconuanui. CHibHbIC U clla0bie AIeKTPOJIUThI. [IoHsATHE 00 AJIEKTPOTUTHYECKON TUCCOIUAIIHH.
DNEKTPONUTHl U HEJIEKTPOIUTHL. MeXaHU3M AMCCOLUALMU 3JIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOW CBsI3U. CTENEeHb 3JEKTPOIUTUUYECKON
nuccoruauu. CUIbHBIE U CITa0bIe AJIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOITUTHIECKON qucconranuu. oHHbIe ypaBHEHUS peaKIuii. Y CIOBUS MPOTEKAaHUs PEaKIIi 0OMEeHa MEX Iy
AJIEKTPOJIMTAMHU JI0 KOHIIA B CBETE€ MOHHBIX TpecTaBieHuil. Kiaccudukarus noHoB u ux cBoicTBa. Kuciotsl, ux kinaccudukanus. Jucconuanus KucaoT
Y UX CBOMCTBA B CBETE TEOPUH IICKTPOJIUTHUECKON TUCCOMAi. MOJEKYyIIpHbIe U HOHHBIE YPABHEHUS PEAKIIUIA KUCIOT. B3anmoneicTBre KuciaoT ¢
MeTaJuIaMH. DIEKTPOXUMUYECKUH psi/i HAPsHKEHU MeTasuioB. B3anmoielicTBe KUCIIOT C METallIaMH U OKCHIaMH METaJuIoB. B3anmonelicTBue KUCIOT
C OCHOBAHUWSIMU - PEaKIUs HEUTpanm3ainuu. BzammomencTBre KUCIOT C coiisiMH. Vcmonb3oBaHue TaOMHIIBI pacCTBOPUMOCTH IS XapaKTEPUCTUKH
XHUMHUYECKHUX CBOMCTB KHUCIOT.

OcHoBanus, ux kinaccudukamnus. Jucconuanus OCHOBaHUM M X CBOMCTBA B CBETE TECOPHU AJIEKTPOJUTUUECKON JUCCONMAIui. BzanmoeicTeue
OCHOBaHUH C KHCIOTaMU KUCJIOTHBIMU OKCHUIAMH U CONIsIMU. Vcronb30BaHME TaOJUIBI PACTBOPUMOCTH AJISI XapaKTEPUCTUKA XUMHUYECKHX CBOWCTB
OCHOBaHMH. Pa3znoxeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.

Conu, ux knaccudukanus u auccoruanys B ceere TO/l. pa3auuHbIX TUIOB COJICH.



CBoiicTBa cOJI€il B CBETE TEOPUH IJIEKTPOIMTUUYECKOMN nucconrannu. BzaumoneiicTBue cosell ¢ MeTajljiaMu, YCJIOBUS IPOTEKAHUS 3TUX pEaKLUi.
B3aumoneiicTBue cosneil ¢ KMCI0TaMH, OCHOBAaHUSIMU U coJsiMH. Vcnobp30oBaHne TaOlIuIbl paCTBOPUMOCTH AJIS XapaKTEPUCTUKU XUMUYECKHX CBOMCTB

coJIei.

O06o00mmenue cBeeHn 00 OKCHIaX, X KIacCH(UKAIIMN U XUMAYECKHX CBOMCTBAX.

['eneTnyeckue psiabl METAIOB U HEMETAIUIOB. [ eHeTHYecKast CBsI3b MEXK/y KJacCaMU HEOPTraHWYECKHUX BEIECTB

OKHCIIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. OmnpeneneHrne CTEIMHU OKHCICHHS IS JIEMEHTOB, OOpa3yIOIIMX BEIIEeCTBa Pa3HBIX KIIACCOB.
Peaknun nonnoro ooMena u OBP. Okuciurells 1 BOCCTAHOBHUTEIb, OKUCIEHHE U BOCCTAHOBIIEHHE.

Peakiiuyn noHHOr0o 0OMeHa U OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

Cocrapnenue ypaBHEHUNM OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOT0 Oasianca. CBONCTBA MPOCTHIX BEIIECTB - METAJIIOB
Y HEMETAaJUIOB, KMCJIOT U COJIeH B CBETE MPEJACTaBICHUN 00 OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX.

JdemoncTpauuu. VcnbiTanue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTH 3JIEKTPOMPOBOJHOCTH YKCYCHOM KHCJIOTHI OT
KOHIICHTpaluu. B3auMoeicTBre 1uHKa ¢ cepoit, CostHOM Kuciaotou, ximopunom meau (I1). 'openne maruus.

JlaGopaTopHbIe ONBITHI.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

B3anMopeiicTBre pacTBOpOB XJI0pHIa HATPUS U HUTpaTa cepedpa.
[TonydyeHue HepacTBOPUMOTO OCHOBAHMS U B3aUMOJICUCTBUE €0 C KUCIOTAMH.
BzanmoneiicTBHE KUCIOT ¢ OCHOBAHHSIMHU.

Bs3auMoelicTBHE KUCIOT ¢ OKCHUIAMU METAJJIOB.
BzaumopeiicTBre KUCIOT C METalJaMH.

BzaumogeiicTBrE KUCIIOT C COJISIMH.

BzaumojeiicTBue 1enoueit ¢ KHCIOTaMH.

BzaumogeiicTBre mienodei ¢ OKCUaaMH HEMETAJIJIOB.
BzaumojeiicTBue 1ienoueii ¢ CoIsIMH.

[Tonyyenue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMM.
BzaumojeiicTBrie OCHOBHBIX OKCHJIOB C KHCJIOTAMH.
Bs3auMoelicTBe OCHOBHEIX OKCHJIOB C BOJOIL.

BzanmopeiicTBre KHCIOTHBIX OKCHAOB C MISJIOYaMH.
BzaumojeiicTBre KUCIOTHBIX OKCHUIOB C BOJIOM.

BzanmomeiicTBre cojiel ¢ KHCIOTaMH.

BzaumojeiicTBue cojiei ¢ meJouaMu.

IIpakTuyeckas padora Ne6: «onHbie peakmm»

IIpakTnyeckas padora Ne7: «YcioBus IpOTEKaHUS XUMUUYECKUX PEAKLIUN MEXy paCTBOPaMH JIEKTPOIUTOB O KOHLAY.
IIpakTnueckas padora Ne 8. «CBoiicTBa KUCIIOT, OCHOBaHHM, OKCUAOB U COJICII».

IIpakTnueckas padora Ne 9. «PemieHne sKClIepMMEHTAIbHBIX 3a7a49».



@®opMbl OPraHu3alMu Y4eOHOM 1esITeJIbHOCTH:
*  @poHTanbHas
e ['pynmnosas
» Ilapnas
*  UHAMBUAYaJbHas

OcHoBHBIEe BU/IbI Y4eOHOM 1eSITeJIbHOCTH
Hao0monenue
DKCIEPUMEHT
Pabora ¢ kuuroi
Pemenue 3agau

TemMaTH4yecKkoe MJIAHMPOBAHUE

Ne HaszBanmue Ko.-Bo W3 HuX KO0JI-BO YaCOB, OTBEIEHHBIX HA
n/m | pasaena (610ka) 4yacos HA | IPAKTHYECKYI0 YaCTh U KOHTPOJIb
H3y4eHue Jabop. NPAaKT. KOHTP.
pasjena pao. pao. pao.
(0s10k2a)
1. Beenenue. 9 2 2 1
2. ATOMBI 11 2 -- 1
XUMHAYECKHX
HJIEMEHTOB
3. [Tpocteie 5 2 -- 1
BEIIIECTBA
4, Coenunenus 13 8 2 1
XUMHUYECKHX
JJIIEMEHTOB
5. H3meHeHus, 12 2 1 1
TIPOUCXOIAIINE

BCIICCTBAMU




6. PactBopeHue. 18 14 4 1
PacTtBopbI. Peaknun
HOHHOrO OOMEHA H
OKHCJIUTENBHO-
BOCCTaHOBUTEIIbHbBIE
pEeaKIvH.

Hroro: 68 30 9 6

YueOHO-MeTOAMUECKOE 00ecIIeUueHne

YueOnas quTeparypa:
O.C.I'abpuensin «XuMus» ydeOHUK 1715 8 Kiacca o01eo0pa3oBaTenbHbIX yupexaeHuil, M., «Jpoday, Beptukans, 2018.

YueGHo-MeTOAMYeCKasl TUTepaTypa:

* bouapora H.B. «Texnonoruuyeckue kaptbl ypokoB 1o yueouuky O.C.['abpuensn» 8 knacey, B., «Yuutensy, 2018 rog;
* ['abpuensan O.C., EmykoBa A.B. «Xumusi» 8 knacc, Pabouas tetpans, M., «Jpodar, 2014 rox;

* ["abpuensan O.C. Metoanueckoe nocodue «Xumush» 8-9 knace, M., «Ipoda». 2017 rox;

* N'abpuensn O.C «HacronbHas kHUra yuurens», Mocksa, «/Ipoda»,2003rox;

* 'abpuensu O.C. «kKonTposbHbIe paboThl 10 XUMUU», M., «Ipodan, 2017

* BanoBa P.I'. «¥Ypoku xumun» 8-9 knacc, M., «lIpocsemenne», 2001 rox;

* Mapmanoga I'.JI. «['padudeckue AUKTaHTHI IO XUMUN», M., «Bakoy, 2017

* Crubnesa E.I1., CkaukoB A.B. «CoBpeMeHHbIE OTKPBIThIE YpOKU XUMUN» (8-9 kiacc), Pocto-Ha-Jlony, 2002 roxg
» @ageesa I'.A. «Xumus u sxoaorusi», 8-11 knacc, B., «Yuutenny, 2005 roxn.

* [llep6akoBa C.I'. «Xumus» (opranusaius MpoeKTHOH aesTenbHoCcTH), Bonrorpan, «Kopudeii», 2007.

JuaakTuyeckas Jureparypa:
I"abpuensu O.C. KontposnbHble U mpoBepouHbie padoTsl. Xumus. 8 kinace. M., lpoga, 2005
I'aBpyceiiko H.I1. [IpoBepounbie paboThl o Heopranuueckoit xumuu. 8 kiacc. [Ipocsemmenue, 1992
TlNomeadap6 A.J1., Xomgakos HO.B. 3amaunuk «Xumus 8-11 kimace», M., «JIpoday, 2001 rox;
EBctudeesa A.I'. Tectsl no xumuu. Genukc, 2003
Wpanosa P.I". Kontposnb 3Hanuit yyamuxcs no xumuu. M., [lpoda, 2003



[TaBnoBa H.C. [lunaktuueckue KapTouku-3aaanus mo xumuu kK yaeonuky O.C.I'abpuensna. 8 kinacc. Dx3amen, 2004
Ps6oB M.A., Hesckas E.1IO. «Tectsl mo xumuu 8 kiace», M., «Ok3amen», 2004 rox;

Copokun B.B., 3notaukoB 3.I'. «Tectsl mo xumun», M., «lIpocsemenue», 1997 rox;

Casunkuna E.B., Jlorunosa I'.I1. Coopauk 3agau. «Xumus» 8-9 kiacc, M., «cACT-IIpeccy, 2001 rog.

MarepuajibHO — TEXHHYECKOe oOecledeHue:
Crenuanu3upoBaHHbIM KAOMHET XUMUU;
TaOmuIbl: AIEKTPOXUMUYECKHH Pl HAMIPSDKEHUS METAIOB, PACTBOPUMOCTH KHCIIOT, OCHOBAHUI, coliell B Bozie, Tabnuiia MeHneneesa, npaBuia
TEXHUKHU 6€3OHaCHOCTI/I B KaOuHeTe XUMUU,
Monenu u ipuGops! (IprOOP ISt ONPEIEICHUS ANEKTPOIPOBOIHOCTH);
Xumudaeckoe 1adopaTopHoe 000pyI0BaHHE;
Komnbrorep u mpoektop.
Tenesuzop

YueOHoe 2JIeKTPOHHOE M3/1aHue
Buptyansnas naboparopus (8-11 xmacc)
Xumus 8 kinace «IIpocBemenne».
Xumus 8 — 11 xaccsl (TeCThl), U3AATETBCTBO «Y UUTEIb
Xumus. Kucnaotel 1 ocHOBaHUS (YPOKH U TECTHI)



