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HosicHUuTeEIbHASA 32N CKA

PaGouass mporpamma 1O XUMHHM TIOCTpOEHa Ha OCHOBE (yHIAMEHTaJIBHOTO sjpa
COJIEp>KaHUsl OCHOBHOTO OOMIEr0 oOpa3oBaHUs, TPEOOBaHWH K pe3ybTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTeLHON MPOrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs, IPEACTABICHHBIX B DenepaabHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE OCHOBHOTO OOIIETr0 0Opa3oBaHMs, TpeOOBaHUU K
CTPYKTYpe OCHOBHOW 0O0pa3oBaTebHOW MPOrpaMMbl  OCHOBHOTO O0IIero oOpa3oBaHus,
MPOMUCaHHBIX B DeiepaibHOM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM CTaHIapPTe OCHOBHOTO OOIIETO
oOpa3oBaHus.

[IpenonaBanme y4eOHOTO Kypca «XUMHUU» B OCHOBHOW IIKOJE pealn3yeTcs Ha OCHOBE
yueonunka: Pymuruc I'. E., ®empaman @. . Xumumsa. 9 xmacc. OI'OC.: ydeOHUK s
obmeoOpazoBarenbHbIX yupexaenuii / Pymsuruc I'. E. - M.: TIpocsemenue, 2020

Pabouas mporpamma o xumuu B 9 KJIacce pacCuMTaHa B COOTBETCTBUU C YUCOHBIM INIAHOM
Ha 67 yuyeOHBIX 4acoB, 2 yaca B HEJEIIIO.

Pabouas mporpamma npemycMaTpuBaeT GOpMHUPOBAHUE Y O0yUArOIIUXCS O0MICYYeOHBIX YMEHHUI
M HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JIEATEIBPHOCTH M KIFOUEBBIX KOMIETCHIMHA. B 3TOM
HAIpPAaBJICHUU MPUOPUTETAMH JUIs YYEOHOTO mpeamera «XUMHsS» Ha CTYNEHH OCHOBHOTO OOIIEro
00pa3oBaHMs SIBISIFOTCS: MCIIOIB30BAHKE ISl IO3HAHUS OKPY)KAFOIIET0 MUPa Pa3IUIHBIX METOJIOB
(HaOJIrOICHHSI, U3MEPEHUS, OIBITHI, YIKCIICPUMEHT); MPOBEICHUE MPAKTHYSCKUX U J1a0OPATOPHBIX
paboT, HECTIOKHBIX IKCIIEPUMEHTOB U OINMCAHUE MX PE3yJbTAaTOB; HCIIOJIB30BAHKC ISl PEIICHHS
MO3HABATENIBHBIX 33/1a4 Pa3JIMYHBIX HMCTOYHMKOB WH(OPMALMHU; COOJIOJACHUE HOPM U IPaBHII
MOBEJICHUS B XMUMHYECKHUX JIA0OpATOPHSAX, B OKPYKAMOIIEH Cpele, a TakKe MPaBUJl 3A0POBOTO
o0Opaza K1U3HH.

B mporpamMmMe yuuThIBaeTCS peanu3aiis Me:KMpeIMeTHBIX CBsizel ¢ KypcoM ¢u3uku (7 Kiacc)
u Owuosornu (6-7 Kjaccel), TAC JAeTCd 3HAKOMCTBO CO CTPOCHHMEM aToMa, XHUMHYECKOU
OpraHm3aIyell KJISTKU W ImpoleccaMu oOMeHa BeiecTB. [[maHupoBaHUEe BKIIIOYACT peaTH3AIHI0
MEXMPEIMETHBIX CBs3eM XUMHUU C Kypcamu: (u3mku, Ouonoruu, reorpaduu, 3KOIOTUH B
COOTBETCTBYIOIIMX Te€Max YpokoB B 8 —9 kiacce.

PabGouass mporpamMma KOHKPETH3UPYET COJIEpXKaHHE TMPEAMETHBIX TeM 00pa30BaTENbHOTO
CTaHJIapTa U JAaeT paclpe/esiecHne ydeOHBIX YacoB 1O pa3jeliaM Kypca XUMUHU 9 Kilacca ¢ y4eToMm
MEXMPEIMETHBIX CBsI3€H, BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, onpeenseT MUHUMAIIbHbIN Ha0op
OTIBITOB, JIEMOHCTPUPYEMBIX YyYUTEIIEM B KJacce, JIADOPATOPHBIX W TPAKTHUYECKHUX pPadoT,
BHITIONMHSIEMBIX ~ OoOydarommmucs. Pabowas mporpamMma  mpeaycMaTpUBAeT  BBHIMOJHEHHE
MPAKTUIECKOM YacTH Kypca: 5 MpakTWYecKuX U 4 KOHTPOJIBHBIX paboT. TeKCThI MPaKTHYECKHIX
paboT mpUBOAATCS B yueOHUKE XUMHH [T 9 Kiacca.

OO0mas xapakTepucTuKa nmpeaMera
OcobeHHOCTH cofiep)KaHUsI OOyueHHUs] XMMHMHM B OCHOBHOW IIKOJIE OOYCJIOBJIEHBI creuupukon
XUMHHM KaK HayKH W IOCTAaBIICHHBIMH 3ajadaMu. OCHOBHBIMH TPOOJIEMaMH XHUMHH SBJISIOTCS
M3YYEHHE COCTaBa U CTPOCHMS BEIIECTB, 3aBUCMMOCTH HMX CBOWCTB OT CTPOEHUS, IMOJy4YCHHE
BEIIECTB C 3a/JIaHHBIMU CBOMCTBaMH, HCCIEIOBAHUE 3aKOHOMEPHOCTEH XMUMHUYECKUX PEaKIUd U
MyTel yhnpaBieHWS MMHU B IENSIX TOJYy4YEHHS BEIIECTB, MaTepuasioB, sHepruu. llosTomy B
MPUMEPHOU MPOrpaMMe Mo XUMHUH HAILIH OTPAXKECHUE OCHOBHBIE COJICPIKATCIIBHBIC INHUU:
* BEIIECTBO — 3HAHUS O COCTaBE M CTPOCHUHU BEIIECTB, MX BAKHEHINX QUBNUECKUX U XUMUIECKHUX
CBOMCTBAX, OMOJIOTHYSCKOM JICHCTBHM;
* XUMUYECKasi PeaKIusi — 3HAHUS 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKHE CBOWCTBA
BEIIECTB, CITOCO0AX YIPaBICHUS XUMUYSCKUMHU TPOIICCCAMU;
* IPUMEHEHHNE BEIIECTB — 3HAHUS U OIBIT MPAKTUYECKON ACSITENFHOCTU C BEIIECTBAMHU, KOTOPHIS
HauOojee dYacTo YHOTPEOJISIOTCS B IMOBCSJHEBHOW JKH3HH, IIIHPOKO HCIIOJNB3YIOTCS B
MIPOMBIIIJICHHOCTH, CETLCKOM XO031CTBE, HA TPAHCIIOPTE;

S3bIK XUMHH — CHCTEMa BA)KHEHINIMX TIOHSATHA XUMHH M TEPMHHOB, B KOTOPBIX OHH
OIMMCHIBAIOTCSI, HOMEHKIIATypa HEOPraHWYECKUX BEIIECTB, TO €CTh MX Ha3BaHUs (B TOM 4YHCIE U
TPHUBHAJIbHBIC), XUMUYCCKHE (DOPMYIBI U ypaBHEHUS, a TaKXKe IpaBWia MepeBoja WHPOpMAIHH C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 0O0PATHO.



ITockOJIBKY OCHOBHBIE COZEP)KATEIbHBIE JIMHUHU LIKOJBHOTO Kypca XMMHUHU TECHO IEPEIIETEHbI, B
MIPUMEPHOM TpOrpaMme COJAEpXKaHUE IMPEACTAaBICHO HE M0 JUHUAM, a IO pas3feliaM:
«MHorooOpa3ne XUMHYECKUX peakiuiiy, «MHoroodpa3ne XMMHUECKUX BeLIeCTB», «l aJoreHsn»,
«Kucnopona u cepa», «A30T u Gochop», «Yriiepoa u KpeMHui», «Metamib», «llepBoHadanbHbIC
MpeCTaBICHUS 00 OPraHUYECKUX BEIIECTBAX)

Jlnanupyembie pe3yjbTaThl ocBoeHus1 o0yuaomumucss OOII O00:
JIn4yHOCTHBIE pe3yabTaThl

1. Poccuiickas rpaxxgaHckas HICHTUYHOCTb (IIATPUOTU3M, yBaxeHHe K OredecTBy, K
IIPOLUIOMY M HAaCTOSLIEMY MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepel PonuHol, maeHtugukanus cedst B KayecTBe IpaxkaaHuHa Poccum, cyObeKTHBHas
3HAYUMOCTb MCIOJIb30BAaHUS PYCCKOIO SI3bIKA U SI3bIKOB HapoJ0B Poccuu, oco3HaHue U OLylleHUE
JIMYHOCTHOW CONPUYACTHOCTH CynbOe poccuiickoro Hapoza). HTepuopu3zaus ryMaHUCTUYECKUX,
JIEMOKPATUYECKUX W TPAIUIUOHHBIX HEHHOCTEH MHOTOHAIMOHAJIHHOTO POCCHUICKOTO OOIIECTBA.
Oco3HaHHOE, YBaXHUTEIbHOE U J0OpO’KENIaTeIbHOE OTHOIIEHHE K HCTOPUU, KYJIbTYpE, PEIUruy,
TpaauLIUsM, S3bIKaM, [IEHHOCTSIM Hapoa0B Poccun u HapooB Mupa.

2. 'oTOBHOCTh M €HOCOOHOCTH OOYYAKOIIMXCSI K CAMOPA3BUTHIO U €CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMM K 0OYYEHHUIO U TIO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOpPY U
MOCTPOCHUIO JalIbHEeHIIe MHAMBUIYAIbHOM TpaeKTOpUM 0Opa3oBaHUs Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuii 1 npodhecCHOHANBHBIX MPEANOYTEHHH, ¢ YU€TOM YCTOHYMBBIX MO3HABATEIHHBIX
HUHTEPECOB.

3.'oToBHOCT, Ha OCHOBE 3HAHUS HOPM MOpAIM, AYXOBHBIX HJ€AJOB U KYJIbTYPHBIX
Tpaguuuii HapogoB Poccuu, K CO3HATeIbHOMY CaMOOTPAHUYEHHIO B IOCTYIKAaX, MOBEIEHHH,
pacTouuTenbHOM noTpedurenbcTse; CHOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO;
YBa)XXKUTEJIBHOTO OTHOLIEHMS K TPYly, HAJIMYUE OIbITA Y4aCTUS B COLIMAIIBHO 3HAYUMOM TPY/IE.

4. ChopMupoBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM NMPAKTHKH, YYUTBHIBAIOLIETO COLUAIBHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT000Opa3ue COBPEMEHHOI0 MUpa.

5.0co3HaHHOE, YBaXKUTEIBHOE U JJOOPOKENIaTeIbHOE OTHOLLIEHHUE K JIPYTOMY YEeJIOBEKY, €ro
MHEHUIO, MHUPOBO33PEHHUIO, KYJIbTYpE, S3bIKy, Bepe, Ipa)¥JaHCKOW MO3ULUU. ['OTOBHOCTH U
CMOCOOHOCTh BECTH JAMAJOr C JAPYTUMH JIIOJABMH M JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS
(TOTOBHOCTH K KOHCTPYMPOBaHUIO 00pa3a MapTHepa Mo JUAJIOry, FTOTOBHOCTh K KOHCTPYUPOBAHUIO
o0pa3a JOMyCTUMBIX CIIOCOOOB JMANOra, TOTOBHOCTh K KOHCTPYHMPOBAHMIO Ipolecca AUAIora Kak
KOHBEHLIMOHMPOBAHUSI HMHTEPECOB, IMPOLEAYpP, TOTOBHOCTh M CIHOCOOHOCTH K BEIEHUIO
MIEPErOBOPOB).

6. OCBOEHHOCTb COIMAJIbHBIX HOPM, MTPaBUJI MOBEACHMUSI, poiel U (opM colnanbHON KUZHU
B Ipylnmnax M cooOImiecTBax. YyacThe B IIKOJIBHOM CaMOYIpPABJIEHUU M OOIIECTBEHHON >KHU3HU B
npenienax BO3PACTHBIX KOMIIETEHIMI C yUeTOM PETMOHANbHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX U
HKOHOMHYECKUX 0cOOeHHOCTeH ((hopMupoBaHHe TOTOBHOCTH K YYacTHIO B IIPOIEcce YIOPSAA0UESHUS
COLIMAJIbHBIX CBSI3€H U OTHOILIEHUH, B KOTOPbIE BKIIFOUEHBI U KOTOpBIE (DOPMHUPYIOT CAMU y4dalHecs;
BKJIIOUEHHOCTh B HEMOCPEJICTBEHHOE TIPa)XJaHCKOE YydacTHe, TOTOBHOCTb Y4acTBOBaTb B
KHU3HEESATEIbHOCTH MOJIPOCTKOBOTO 00IIECTBEHHOT O 00BeTMHEHNS, MIPOYKTUBHO
B3alMOJICHCTBYIOIIETO C COLUAIbHONW CPENOW M COLMAIbHBIMU HHCTUTYTaMH;UHTEPUOPHU3ALINS
LIEHHOCTE! CO3MJATEIbHOTO OTHOIIEHHMS K OKPYXKAKIIEH JEeUCTBUTENBHOCTH, ILIEHHOCTEN
COLIMAJIbHOTO TBOPUYECTBA, LIEHHOCTH IPOYKTUBHONW OpraHU3al[il COBMECTHOU JESATEIBHOCTH.

7. UnTepuopusanus NpaBuil UHIUBUIYATbHOTO U KOJUIEKTUBHOIO O€30MacHOTO MOBEIEHUS
B YPE3BBIUYANHBIX CUTYaLUAX, YTPOXKAIOUIMX XU3HU M 3J0POBBIO JIIOJCH, MpaBUJ MOBEJICHUS HA
TPAHCHOPTE U HA AOPOrax; c(hOPMUPOBAHHOCTh OCHOB XYJOXKECTBEHHOW KYyJIbTYPhl 00Y4arOIUXCs
KaK 4acTH MX OOIIeH JyXOBHOH KyJbTYpbI, KaK 0CO0Oro croco0a MO3HAHHS KU3HU U CPEICTBa
OpraHu3aIyy OOIICHUS;



8. Hanmuuue ompiTa HKOJOTHYECKM OPUEHTUPOBAHHOM  pe(ICKCHBHO-OLEHOYHOH |
IIPAKTUYECKON NEATEIbHOCTH B KU3HEHHBIX CUTYalUsX (TOTOBHOCTb K MCCJIEIOBAHUIO MPUPOJBI, K
3aHATUSIM CEIbCKOXO03HCTBEHHBIM TPYAOM, K OCYILECTBIECHUIO IPUPOIOOXPAHHOM 1E€ATEIBHOCTH).

PeryastuBubie YY ]|
1.YMeHne caMOCTOSATEIBHO ONPEEIIATh e 00y4YeHHs, CTaBUTh U (JOPMYITUPOBATh HOBBIC 33]jaUl
B yueOe M II03HABATEIbHOM EATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH M03HABATEIbHOMN
NESITEIbHOCTH.
OOyuaroImuiicss CMOXKET:

. AHATM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBATH Oynymire o0pa3oBaTelIbHBIC PE3YIIbTATHI,

. UIECHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI M ONPELIISIThH TJIABHYIO MPOOIEMY;

. BBIIBUTATh BEPCHH PEIICHUS MPOOIEeMbI, (OPMYIUPOBATH THIOTE3bI, MPEABOCXUIIATH
KOHEUHBIN pe3yJIbTaT;

. CTaBUTh IeJIb JIEATEIHHOCTH HAa OCHOBE OMPEACICHHOW MpPOOIeMBbl U CYIIECTBYIOIIMX
BO3MOKHOCTEH;

. dbopmynupoBarh ydeOHBIE 3aJayd Kak IIard JOCTM)KCHHUS IOCTaBJICHHOM eI
JeSATEIIbHOCTH;

. 000CHOBBIBAThH IIEJICBBIE OPUEHTUPHI M MPUOPUTETHI CCHUJIKAMHM Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1aroB.

2. YMeHHe CcaMOCTOSITENbHO IIJIAHUPOBATh IYTH JOCTHIKEHUS 1IeJiel, B TOM YHCIIEe

albTepHATUBHBIC, OCO3HAHHO BBIOMpaATh Hambosnee 3¢ (GeKTUBHBIE CIOCOOBI pelleHHs] Y4eOHBIX U
[I03HABaTENbHbIX 3a/1a4. O0yJarouiicss CMOXKET:

. OTpeeNiaTh HeoOXOIUMBbIe NEHCTBUE(s) B COOTBETCTBMM C Yy4eOHOW M IO3HaBaTEIbHOU
3aJ1a4eil U COCTaBIISTh AITOPUTM HMX BBIIOJTHCHHUS,

. 000OCHOBBIBATh M OCYIIECTBISATH BBIOOpP HauOonee 3PQPEKTUBHBIX CIHOCOOOB pelICHUs
y4eOHBIX U MTO3HABATEIBHBIX 3a7a4;

. OTpeAeNATh/HaX0qUuTh, B TOM YHCIE W3 TMPENJIOKEHHBIX BApUAHTOB, YCJIOBHUS IS
BBITIOJTHEHUS y4€OHOM U MMO3HABATEILHOM 3a1a4H;

. BBICTpAaUBaTh JKM3HEHHbIE IIJIaHBl HAa KPATKOCPOUYHOE Oynyiiee (3asABISATh ILeJIeBbIC

OPHUCHTHPLBI, CTABUTH aJICKBATHLIC UM 3aJjadd U MpeajiaraTb I[GflCTBI/IfI, YKa3biBas U 00OCHOBBIBas
JIOTUYCCKYIO ITOCICA0BATCIIbHOCTD IlIarOB);

. BbIOMpATh U3 MPENIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO MUCKaTh CPEICTBA/PECYPCHI IS
peleHus 3a/1a4n/JOCTIKEHUS LIeNH;

. COCTaBJIATh TUIaH peleHus IpoOeMbl (BBIIOIHEHUS IPOEKTA, IPOBEJCHUS UCCIIEI0BAaHU);
. OTpeNieNiATh MOTEHIMAJIbHBIE 3aTPyJHEHHUsS MpPU pELlIeHHMM Y4eOHOH M Io3HaBaTeIbHOMN

3a/1a4d U HaXOJIUTh CPEJICTBA JJISl UX YCTPAHEHUS,

- OMHCHIBATH CBOHM OMBIT, OQOPMIISISL €ro Uisl Mepefadd IPYTHM JIOASM B BHJAE TEXHOJIOTUU
perieHust MPaKTUYECKHUX 3a]1a4 OMPEETIEHHOTO Kilacca;

- IJITAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIUBUIYATbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHUU COOTHOCUTH CBOM JCHCTBHUSA C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIECTBIATh KOHTPOJIb
CBOCH JESATENbHOCTH B TPOIECCE TOCTHIKEHHS PE3ylbTaTa, OMpPEeNsTh CIOCOOBI JCUCTBUN B
paMKax MpeUIoKEHHBIX YCIOBHM B TpeOOBaHUHN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
HU3MEHSIOLIENCS CUTYallUE.

OO0yuaromuiicsi CMOXKET:

- paboTast 0 CBOEMY IIJIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JNEATEILHOCTh HA OCHOBE aHaIH3a
W3MEHEHUN CUTYAINH JJIs TTOTYYSHUS 3aIUTAHUPOBAHHBIX XapaKTEPUCTUK MPOTYKTa/pe3ybTara;

- YCTaHaBIIMBaTh CBSA3b MEXKAY MOJIYYEHHBIMH XAPAKTEPUCTUKAMU MPOJIYKTA U XapaKTEPUCTUKAMHU
mporiecca AESITeIbHOCTH U 10 3aBEPIICHUH JCSITEIPHOCTH MpeJyiaraTh M3MEHEHNE XapaKTePUCTUK
rpoiiecca Jiyisi MOJIY4eHHs yAYUIIEHHbBIX XapaKTepUCTUK MPOAYKTA;

- CBSI3aTh CBOM JICHCTBHS C IEJIBIO M, IPU HEOOXOAMMOCTH, UCIIPABIISATH OMIMOKH CAaMOCTOSTEIHHO.
4.YMeHre OIICHUBATh MPAaBUILHOCTh BHITIOMHEHUs Y4eOHOH 3a7aun, COOCTBEHHBIE BO3MOXHOCTH €€
pereHust. O0y4arOmuUics CMOXKET:

- OIPEIENSITh KPUTEPHH MTPABUIIBHOCTH (KOPPEKTHBHOCTH ) BBIMIOJIHEHUSI yueOHOH 3a1a4u;



- aHaJIM3MPOBaTh M OOOCHOBBIBATH NPHUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTapus s
BBITIOJTHEHUS Y4eOHOIl 3a1auu;
- cBOOO/IHO TIOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH U CAMOOLIEHKH, HCXOISl U3 LIEH U
HMMEIOLIUXCS CPEJICTB, pa3inyasi pe3yibTaT U CIOCOObI IeHCTBU;
- OLICHUBATh MPOAYKT CBOEH NEATEIHHOCTH IO 3aJaHHBIM U /WM CAMOCTOSITEIILHO OINpPEaeIEHHBIM
KpUTEPUSIM B COOTBETCTBUU C 1IEJIBIO JESATEIILHOCTH;
- 000CHOOBBIBATh JIOCTHKHUMOCTH  II€JM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;
- (hUKCcHUPOBaTh M AHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pPa30BATENbHBIX PE3yJIbTaTOB.
5.Bnajgenue OCHOBaMH CaMOKOHTpPOJIS, CAMOOLEHKH, MPUHATHS PEIIEHUH U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOU U 1mo3HaBaTenbHONH. OOYJarOIUNCS CMOXKET:
- COOTHOCUTH peajibHble U IUIAaHHUpPyEeMble pe3yJabTaThl WHIUBUAYATbHOW 00pa3zoBaTEbHOMN
JEeSITeTbHOCTH U JIeJIaTh BHIBOJIBI;
- IPUHUMATD pPElIeHNEe B y4eOHON CUTYyalluu U HECTU 32 HETO OTBETCTBEHHOCTD;
- IEMOHCTPUPOBATH MIPUEMBI PETYIISIIUH ICUXO0(DU3NOTOTHIECKUX/ SMOIIMOHATBHBIX COCTOSIHUNA 151
noctuxeHus: dpdexta ycrnokoeHus (yCTpaHEHHUS SMOIMOHATIBHOW HAmpsyKeHHOCTH), 3ddekTa
BOCCTAHOBJICHHS (OcNabieHus NpOsSBICHUA yTOMiIeHUs), d(hdekra akTuBU3aUK (TIOBBIIICHUS
NCUX0()U3HOJIOTHYECKON PEaKTUBHOCTH).

KommyHukatusubie YY /|
1.YMeHue opraHu3oBbIBaTh yueOHOE COTPYAHHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEpCTHHKAMHM; padOTaTh WHAMBHIYATbHO M B TPYIIE: HAXOAUTh OOIIee pelIeHHe W pa3pemiaTh
KOH(MIMKTHI Ha OCHOBE COTJIaCOBaHMS TMO3MLIMKA W ydyeTa HMHTEpecoB; (OpMYyIUPOBATH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHeHUE. OOyyarouics CMOXKET:

O IOPUHUMATh MO3MLHI0 cOOECeHUKA, MOHUMAsi MO3ULHUIO APYroro, pas3ivyaTb B €ro Pedu:
MHEHUE (TOUKY 3peHHs), 10Ka3aTeNbCTBO (ApIryMEHThI), (aKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

O OlpeNeNiaTh CBOM JEHCTBMS W JIEHCTBHMS NapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

O CTPOUTH MIO3UTUBHBIE OTHOLIEHHUS B Ipoliecce yUeOHOH 1 MO3HABATENbHOM NesTeIbHOCTH;

O KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBAaTh CBOK TOYKY 3pEHHUS, B AUCKYCCUU YMETh

BBIBUTATh  KOHTPApryMeHThI, mepedpa3upoBaTh CBOKO MbBICIAh (BIAJCHHE MEXaHH3MOM
SKBUBAJICHTHBIX 3aMEH);

O KPUTHYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpPU3HABaTh
OIMUOOYHOCTh CBOETO MHEHHS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €T0;

O npeiaraTh albTEPHATUBHOE PEllieHHe B KOH(DIUKTHON CUTYyalNH,

0 BBIJICNIATH OOIIYIO TOYKY 3pEHUS B IUCKYCCHUU;

O JIOTOBApUBATHCA O MIPAaBUIIAX M BOMPOCAX sl 00CYKIEHHUS B COOTBETCTBUU C TTOCTABICHHOU
nepes rpynmnou 3aaayen;

O OpraHW30BBIBATH y4yeOHOE B3aUMOJEWUCTBHME B Trpymnmne (Ompenensarb oOmme Ieiw,
pacnpeensaTh poju, T0oroBapuBaThbcs Ipyr ¢ APYroM M T. 1.);

O yCTpaHsATh B  paMKax JWaiora pa3pblBBl B KOMMYHHKAIIUH, OOYCJIOBIIEHHBIC

HEMMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceTHIKA 3a7au, (POPMBI HITH COACPKAHKS THAIIOTA.
2.YMeHre 0CO3HaHHO HCIIOJIb30BAaTh PEUYEBBIC CPEJCTBA B COOTBETCTBHUHU C 33/1a4eil KOMMYHUKAIINH
AJId BBIpAXKCHHA CBOUX YYBCTB, MBICIIEH U HOTpe6HOCTCI\/'I AJId TNIAHUPOBAHUSA WU PETYIIAIIUA cBoOen
NeSTeIbHOCTH, BIIAJICHHE YCTHOW U MHCHbMEHHON pPEYbI0, MOHOJIOTHYECKONH KOHTEKCTHOW pPEUbIo.
OO0yuaromuiicsi CMOXKET:

. OTIPEICIIATh 33]a4y KOMMYHHUKAIIMHA U B COOTBETCTBUU C HEW OTOMPATh peueBhIe CPE/ICTBA;

. OoTOMpaTh W WCIOJB30BaTh PEUYEBBIE CPEACTBA B TPOIECCE KOMMYHHUKAIMH C IPYTHMH
JI0IbMHU (IMAJIOT B Mape, B MAJION TpyMIe U T. 11.);

. MPEACTABISITh B YCTHOW WJIM THUCBMEHHOW (opMe pa3BepHYTHI IIaH COOCTBEHHOMH
NeSATEeIbHOCTH;

. coOiroaaTh HOPMBI MYOJIIMYHON peyH, PErJIaMEHT B MOHOJIOT€ M JJUCKYCCUM B COOTBETCTBUU

C KOMMYHUKATUBHOM 3aJa4ei;



. BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KJIEHHE) U 3alpallvBaTh MHEHHE NapTHepa B
paMKax [uasnora;

. NPUHUMATD PELICHHUE B XOJI€ IUAJIOTa U COTIACOBBIBATH €T0 C COOECETHIUKOM;

. CO371aBaTh NMHCbMEHHBIE «KJIMUIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIOJIb30BAaHUEM
HEOOXOMMBIX PEUYEBbIX CPE/ICTB;

. UCIIONIb30BaTh BepOalibHbIE CpEJCTBA (CpelcTBa JIOTUYECKOW CBS3HM) MJSl BBIJCIICHUS
CMBICJIOBBIX 0JIOKOB CBOETO BBICTYILICHUS;

. HCII0JIb30BAaTh HeBepOaIbHbIe cpencTBa W HarJIsIHbIe MaTepuabl,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE 110/1 PYKOBOJCTBOM YUUTEIIS;

. JienaTh OLEHOYHBIM BBIBOJ O JOCTHMXKEHUU LEIM KOMMYHHMKAIMHA HEMOCPEICTBEHHO IOCIIE
3aBepILeHIs] KOMMYHHUKAaTUBHOT'O KOHTAKTa 1 00OCHOBBIBATH €TO.

3. dopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 0OJIACTH MCIOJIb30BaHUS MHPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (nanee — UKT). OOy4aromuiicss cCMOKeET:

. I[EJICHAIIPABJICHHO MCKaTh U MCMOJIb30BaTh HH()OPMALIMOHHBIE PECYpPChI, HEOOXOIUMBIE IS
pelIeHrs y9eOHBIX M MPAKTUICCKUX 331a4 ¢ moMorbio cpeacts MKT;

. BbIOUpaTh, CTPOUTH M MCIOIH30BaTh aJICKBATHYIO MH(GOPMAITMOHHYIO MOJIETh Ul Tepeaadn
CBOUX MBICIICH CPEICTBAMHU €CTECTBEHHBIX M (POPMATBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSMHU
KOMMYHUKAIUU;

. BBIJICNIATE HMH()OPMAIIMOHHBIA AaCHeKT 3aJadd, OIEPHPOBATH JAHHBIMH, HCIIOJIB30BaTh
MOJEJIb pELICHUS 3a/1a4u;

. UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOIMM (BKJIIOYas BbIOOpD aJE€KBaTHBIX 3ajaue

WHCTPYMEHTAJIBHBIX ~ MPOTPAMMHO-AaNNapaTHBIX  CPEACTB W CEPBHCOB) ISl peIleHUs
MH()OPMANMOHHBIX 1 KOMMYHHKAITMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIC: BBIUMCIICHHE, HAITMCAHUE
MHUCeM, COYMHEHHH, TOKIIAZ0B, pedepaToB, Co3AaHUE PE3CHTAIIUN U Ap.;
. MCIIOJIH30BaTh HH(POPMAIIHIO C YIETOM dTHYECKUX U TIPABOBBIX HOPM;
. co3/aBaTh HHPOPMAIIMOHHBIE PECYpPChl PA3HOTO TUMA U JJIsl Pa3HBIX ayJIUTOPUH, COONIOAATh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBHia THPOPMAIITMOHHOMN 0€30MaCHOCTH.

ITo3naBaTteabnbie YY /|
1. YMeHne ompenensTh IOHATHS, CO37aBaTh OOOOIIEHUs, YCTaHABJIMBATh AHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENIPHO BBIOMPATh OCHOBAHMS W KPUTEPUM s KiIaccU(UKAIHH,
YCTaHABIMBATh  MPUYUHHO-CIIEJACTBEHHBIE  CBSI3M, CTPOUTH  JIOTHYECKOE  pacCy>KIeHUe,
yYMO3aKJIIoueHne (MHIYKTUBHOE, NEAYKTUBHOE, 10 aHAJIOTWH) M JIenaTh BbIBOABL. OOyuaromuiics
CMOXET:
. OTIpEIeNATh OOCTOSITENBCTBA, KOTOpPbIE MPEIIIeCTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXKIY
SIBJICHUSIMH, W3 JITHX OOCTOSITENIbCTB BBIICIATH OINPEICISIFONINE, CIOCOOHBIE OBITH MPUUYUHOMN
JAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIIEACTBUS SBJICHU;

. CTPOUTH pacCyXkJeHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM U OT YaCTHBIX
SBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PacCyKIEHHE Ha OCHOBE CPAaBHEHHUS IPEIMETOB U SBJICHUMN, BBIJIEISS MPU 3TOM
o0111e NpU3HaKY;

. U3JIaraTh MOJy4YEHHYIO MHPOPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a/1aui;

. CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMALUIO, HYKAAIOUIYIOCS B MPOBEpKe, MpeagaraTb 1
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUH;

. BepOaIN30BaTh SMOLIMOHAJIBHOE BIIEYATICHHE, OKa3aHHOE HAa HETO UICTOYHUKOM,;

. OOBSCHSATH SIBJICHUS, ITPOLIECCHI, CBSI3U M OTHOILIEHUS, BBISBISIEMbIE B X0/I€ TO3HABATEIbHON

U HUCCIENOBATENBCKON JACSITeNbHOCTH (NMPHUBOJUTH OOBSCHEHHE C H3MEHEHHEeM (OopMbI
MIPEACTABICHUS; OOBIACHSITH, IETATU3UPYS WIIH 0000111as1; 0OBSICHATH C 3aJaHHON TOYKH 3PEHHS);

. BBISIBJISITh M HA3bIBATh MPHYMHBI COOBITHSI, SIBICHHS, B TOM YHCIIE BO3MOXHBIC /Hamboiee
BEPOATHbIE TPUYMHBI, BO3MOXHbBIE TOCJIEICTBUS 3aJaHHOW TMPUYUHBI, CAMOCTOSATEIHHO
OCYUIECTBJISISI MPUUMHHO-CIIEACTBEHHbIN aHAIN3;

. JieNaTh BBIBOJ] Ha OCHOBE KPUTHMYECKOIO aHallM3a pPa3HbIX TOYEK 3PEHUS, MOATBEPKIATh
BBIBOJI COOCTBEHHOW apryMEHTAIMEH WM CAMOCTOSTEIHHO MOMy4YeHHBIMU JAHHBIMHU.



2.YMmenne Co3aaBaTb, MPUMCHATH U HpeOGPaBOBLIBaTL 3HAaKW U CHUMBOJIBI, MOACIN U CXCMBI IJId
peICHUA y‘Ie6HBIX " IIO3HaBaTCJIbHBIX 3aJa4. O6yanOIHHﬁCH CMOXCET.

. 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET U/WJIH SIBIICHUE;

. OIPENENATh JIOTHUECKUE CBS3U MEXTY MpeJAMETaMH W/WIN SBJICHUAMHU, 0003HAYATh JIaHHBIE
JIOTHYECKHUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

. CO3/1aBaTh aOCTPAKTHBIN MM peasbHBIA 00pa3 mpeaMeTa U/iii SBICHUS;

. CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUM 33JIa4¥ W/UITU CIIoco0a ee pelIeHuS;

. co3laBaTh BepOajbHBIC, BEIICCTBEHHbIE M HWH(POPMALMOHHBIC MOJICIN C BBIICICHUEM

CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUJIsi ONpe/AeNieHUs Ccrocoda pelieHHus 3aJayd B
COOTBETCTBHUH C CUTYyalIUEH;

. peoOpa3oBhIBaTh MOJEIH C LIETbI0 BBISBICHHS OOIIMX 3aKOHOB, OMPECISIONINX TaHHYIO
MpeIMETHYIO 00J1acTh;

. NEPEBOJIUTH CIIOKHYIO TIO COCTaBY (MHOTOACIEKTHYIO) HH(pOpMaIUio U3 rpaduyeckoro uiu
(dhopManr30BaHHOTO (CUMBOJIBLHOTO) MIPEICTABICHHS B TEKCTOBOE, U HA00OPOT;

. CTPOUTHh CXEMY, AJITOPUTM JEHCTBUS, MCIPABIATH WM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJropuTM Ha OCHOBE UMEIOIIETocs 3HaHUSI 00 00bEKTe, K KOTOPOMY IIPUMEHSETCSl AITOPUTM;
. CTPOUTH J10KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

. aHAIM3UPOBATh/pedieKCUPOBaTh OMBIT Pa3pabOTKM U peaju3aluu Y4eOHOTO MpOEKTa,

WCCIICIOBaHUS  (TCOPETHYECKOTO, SMITUPHYECKOT0) HA OCHOBE NPEIUIOKCHHOW MPOOIEeMHON
CUTYAIIUH, IIOCTABJICHHOM 1IEJIH W/WJIN 33IaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yybTaTa.
3.CMBICIOBOE YTEHHUE.

OO0yyaromuiicss CMOXKeT:

. yCTaHaBIMBATh B3aMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITHM, SIBJICHHI, POIIECCOB;

. PE3IOMUPOBATH IIABHYIO UICIO TEKCTA;

. KPUTHYECKH OIEHUBATh COJIEP)KaHue U (PopMy TEeKCTa.

4. @opMHUpPOBAaHUE U PA3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHATH €ro B

[I03HABATEIbHON, KOMMYHUKATUBHOM, COLIMAILHON MpPAaKTHKE U MPO(ECCHOHATBHON OpUEHTAIMH.
OO0yyJaromuiicss CMOXeT:

. OIIPEJIETISITh CBOE OTHOIICHNE K IPUPOIAHON Cpejie;

. aHAJTM3UPOBaTh BIIMSHUE SKOJIOTMYECKHX (DaKTOPOB Ha CpelLy OOWUTaHHMsS JKUBBIX
OpTaHU3MOB;

. IPOBOJUTH IPUUMHHBIN U BEPOSITHOCTHBIM aHAJIN3 HKOJIOTHYECKUX CUTYALIHIA;

. MIPOTHO3UPOBATHh U3MEHEHHUSI CUTYaIluH MIPH CMEHE JIEHCTBHS OHOTO (akTopa Ha JACHCTBHUE
apyroro (akropa;

. pactpoCcTpaHsATh SKOJIOTUYECKHE 3HAHUS W y4acTBOBATh B NMPAKTUYECKHUX JIENIaX IO 3aIUTe
OKpY>KaroIen cpeabl;

. BBIpAKaTh CBOE OTHOIIIEHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHHsSI, MOJICIH, MPOSKTHBIE
paboThI.

5. Pa3BuTHEe MOTMBAllMM K OBJIAJICHUIO KYJbTYPOW aKTUBHOTO MCIOJIB30BAHUS CIOBapEeW M IPYrux
MOUCKOBBIX cucTeM. OOydarouiics CMOXKET:

° OIpECaACIIATD HGO6XOJII/IMBI€ KJIIFOYCBEIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;

° OCYHICCTBIIATDH B3aHMOHCﬁCTBHC C 3JICKTPOHHBIMU IMOUCKOBBIMH CUCTCMAMU, CIIOBAPSMU,

° q)OpMI/IPOBaTI) MHOXCECTBCHHYIO BI)I60pKy M3 NMOUCKOBBIX UCTOYHHUKOB JJIA 06’I)eKTI/IBI/I3aI_II/II/I
PE3YJIbTATOB IIOUCKA,

° COOTHOCHUTD IMOJIYYCHHBIC PE3YJIbTAThI IIOMCKA CO CBOCH JACATCIIBHOCTBIO.

IIpenmeTrHble pe3yJIbTaThl
Ooyuaromuiicss HAy4YHTCH
(opmMHpoBaHUE TEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUHN O BEIIECTBAX, UX
IIPEBPAILEHHX U IPAKTUYECKOM IIPUMEHEHNH; OBJIa/ICHIE TOHATUIHBIM alapaToM 1
CHUMBOJINYECKUM SI3bIKOM XUMUU;
0CO3HaHHE 00BEKTUBHO 3HAUMMOCTH OCHOB XUMHUYECKOM HAyKH KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUECKUX MPEBPAIEHNN OPraHUYECKUX U HEOPTraHUUECKUX BEIIECTB KaK



OCHOBBI MHOTHUX SIBIICHHH KHBOW M HEKUBOH NMPHUPOJIBL; YIITyOJIeHHE NPEACTABICHUN O
MaTepUaIbHOM EIMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH
00BEKTUBHO OLIEHUBATh KU3HEHHbBIE CUTYAIlNH, CBSI3aHHbIE C XUMHUEH, HABbIKaMU O€301acHOT0
oOpallIeHus C BEUIECTBAMH, HUCIIOJIb3YEMbIMU B TIOBCEHEBHOM KHU3HH; YMEHUEM aHATU3HPOBATH U
IUTAHUPOBATh SKOJOTHYECKH 0€30MacHOe MOBEICHUE B LIETISX COEPEKEHUS 3J0POBbS U
OKpY>Karollen Cpeibl;

dbopMupOBaHNE YMEHUN yCTaHABIUBATH CBS3H MEXAY peajibHO HAOII01aeMbIMU
XUMHAYECKUMH SIBJICHUSMH U MIPOIECCAMH, TPOUCXOIAIIMMU B MUKPOMHPE, OOBSICHATH TPUIUHBI
MHOT000pa3usl BEIIEeCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh
MIPUMEHEHHS BEIIECTB OT UX CBOWCTB;

MPUOOPETEHUS OIbITA UCIIOJIb30BAHUS PA3IMUYHBIX METOJOB U3yUCHHS BEILIECTB;
HAOJIOACHNUS 32 MX MPEBPAIICHUSMH IIPHU NPOBEACHUN HECTOKHBIX XUMUYECKUX SKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JIA0OPAaTOPHOTO 0OOPYIOBaHMS U TPUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO TIOMOIIb IPH OTPABJICHUAX, 0’KOTaX U IPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a00paTOPHBIM 000PYAOBAHUEM;

OBJIa/ICHUE TPHEMaMH pabOThI ¢ HH(OPMAIHEH XUMUIECKOTO CO/IepIKaHMs,
Mpe/ICTaBIeHHON B pa3HO (opme (B BuAe TekcTa, GopMy, rpaduKoOB, TAOIHMUHBIX JaHHBIX, CXEM,
dororpaduii u 1p.)

CO3/1aHM€ OCHOBHI JIJIs1 JOPMUPOBAHHUS UHTEPECA K PACIIUPEHUIO U YTIYOJICHUIO
XMMHAYECKUX 3HAaHUN M BEIOOpA XUMUH KaK MPO(UIBHOTO MpeIMeTa MPpH NEPEXoe Ha CTYIEeHb
cpenHero (IMOJHOro) 001Iero o0pa3oBaHus, a B JadbHEHIIIEM U B KauecTBe c(hepbl CBOE
npodeccnoHATLHOM 1A TEIIBHOCTH;

dbopMupoBaHUEe MPEICTABICHHU O 3HAUEHUH XUMUYECKON HAYKU B PELICHUU COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B TIPEAOTBPANICHUN TEXHOTCHHBIX M HKOJIOTHIECKUX
Karactpog.

XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOIEHUE, N3MEPEHHE, SKCIIEPUMEHT;

OIUCBIBATh CBOMCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BEIECTB, BBIJIEINSAS UX CYLIECTBEHHBIE
TIPU3HAKH;

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHATUN «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
AIIEMEHTY, «IIPOCTOE BEUIECTBOY», «CI0KHOE BEIIECTBO», «BAJCHTHOCTBY, «XUMHYECKAsT PEAKIIUI»,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMMU;

PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

pa3nuyaTh XUMUYECKHe U (PU3MUECKUE SBICHHS,

Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

OTIPEJIENIATH COCTAaB BEUIECTB O UX (hopMyram;

OIpeJIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COSIMHEHMSIX;

OTIPENIENIATH THIT XHMUYECKUX PEaKITHiA;

Ha3bIBaTh NPU3HAKU U YCIOBHSI MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBISIT TIPU3HAKH, CBHUJICTEILCTBYIONIME O TPOTEKAHWM XUMHUYECKOW pEeaKIuu Mpu
BBITOJIHEHUH XMMHYECKOTO OTIBITa;

COCTaBIJISITH (POPMYITBI OWHAPHBIX COCTMHECHHUIA;

COCTABJISATh YPABHEHUSI XUMHUUECKUX PEAKIINI;

co0roAaTh MmpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

MOJIb30BaThCS JTAOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;

BBIYUCIISATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB;

BBIUUCIISATH MaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 10 (JOPMYIIe COSIMHEHUS;

BBIUHCIIATh KOJMYECTBO, O0OBEM WM MacCy BEIIeCTBAa IO KOJMYECTBY, O0bEMY, Macce
peareHToB WU MPOIYKTOB PEaKIIIH;

XapaKTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOAA U
BOJIOPOJIA;



MoJIy4aTh, COOMpaTh KMCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;

pacKpbIBaTh CMbICI 3aKOHA ABOTaipo;

PacKpbIBaTh CMbICI OHATUH «TEII0BOM 3 (eKT peakum», «MOJSIPHbINA 00bEM»;

XapakTepu30BaTh (HU3NYECKHE U XUMUUECKUE CBOICTBA BOJIBI,

PacKpbIBAaTh CMBICI IIOHATHUS «PAaCTBOPY;

BBIUHCIISTH MACCOBYIO JIOJIKO PAaCTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEIAECICHHON MACCOBOM [10JIEN PACTBOPEHHOTI'O BEILECTBA;

Ha3bIBaTb COCAMHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILCCTB;

XapakTepu3oBaTh (GU3NYECKNE U XUMUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIpEeAEIIATh NPUHAUICKHOCTD BEIECTB K ONPEAEICHHOMY KJIACCY COSAMHECHHUI;

COCTaBJIATH (POPMYITBI HEOPTAaHMYECKUX COCTUHEHHU N3YICHHBIX KJIACCOB;

IIPOBOAUTH  OIBITHI, IOATBEPKIAIOUIME XMMHYECKHME CBOMCTBA HW3YYEHHBIX KIJIACCOB
HCOPraHNYCCKUX BCIICCTB,

pacrno3HaBaTh OIBITHBIM IIyT€M pAacTBOPbI KHUCJIOT M ILEJIOYEH 10 M3MEHEHHMIO OKpacKu
WHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEX/1Y KIaCCAMH HEOPraHUYECKUX COCIUHEHU;

packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menaeneena;

OOBSICHATh (U3UYECKUN CMBICI aTOMHOIO (ITOPSAIKOBOI0) HOMEpa XUMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEpUoJa B nepuoanueckon cucreMe 1.1, Menneneena;

OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHMs CTPOCHMs aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeienax
MaJibIX MEPHUOAOB U I'NTaBHBIX IMMOATPYIIIT;

XapaKTepu30BaTb XUMHUECKHE O3JIEMEHThl (OT BOJOpOJa /A0 KajibliMsi) HAa OCHOBE MX
M0JIOXKEeHU B neproauueckoit cucreme JI.M1. MenneneeBa 1 0coOEHHOCTEN CTPOEHUS X aTOMOB;

COCTaBJISITh CXEMBI CTPOECHHS aTOMOB INepBbIX 20 351eMEeHTOB nepuoanyeckoil cucremsl .M.
Menneneena;

PacKpbIBaTh CMBICI MOHATUN: «(XUMHUYECKAsI CBA3bY», «3JIEKTPOOTPULIATEIBLHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (U3WYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAJUIMYECKOMN
pELIETKY;

OIPECACIIATL BUI XUMHYECKOU CBS3H B HCOPraHMYCCKUX COCANHCHUAX

n300pakaTh CXEMbl CTPOCHMS MOJIEKYJ BEILIeCTB, OOpa30BaHHBIX pPAa3HBIMH BUIAMHU
XUMHYECKHUX CBI3EH;

pacKpblBaTb  CMBICI  IOHATHM  «MOH»,  «KaTHOH»,  «AHUOH»,  <QJIEKTPOJMTHI»,
«HEINEKTPOJIUTBIY, «IIJIEKTPOJIUTHYECKAs] AUCCOLMALUSL», «OKUCIUTEIbY, «CTENEHb OKHCICHHS»
«BOCCTaHOBUTEIbY, COKUCIEHHUEY, «BOCCTAHOBICHUEY;

OTIpe/IeTISATh CTENEHb OKUCIICHNUS aTOMa 3JIEMEHTa B COETUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON JUCCOLUALINY;

COCTABJISITh YPABHEHHMS DJIEKTPOIUTHYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATh CYIIHOCTh TpOIecca 3MEKTPOIUTUYECKON IUCCOLMAMA M PEAKIUA HOHHOTO
o0OMeHa;

COCTABJISATh MOJIHBIE U COKpAIllEeHHbIE HOHHBIC YpaBHEHUs peakiiu oOMeHa;

OTIpeIeIIsATh BO3MOKHOCTD IMMPOTEKAHUSI pEaKIuii HOHHOTO OOMEHa;

IIPOBOAUTDH PEAKLINY, IOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbIX BEIIECTB;

OTIpeIEIISATh OKUCIIUTENb U BOCCTAHOBUTEID;

COCTaBJIATh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBATh (baKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHYECKOH pEaKuu;

KJ1accu(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM MPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAIIJIOB;

MPOBOJUTH OMNBITBI IO TOJIYYEHHIO, COOMPAHMI0O W U3YYCHHIO XUMHUECKHUX CBOICTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTb ONBbITHBIM IYTCM ra3006pa3HHe BCIICCTBA: yFJIeKPICJIBIfI ra3 1 aMMHaK,



XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM M CBONCTBAMU METAJIIOB;

Ha3bIBaTh OPraHUYECKUE BELIECTBA IO UX (opMysie: MeTaH, 3TaH, STHJIEH, METaHOJI, 3TaHOJ,
IVIMLEPUH, YKCYCHas KHCJIOTa, AMMHOYKCYCHAas KHUCJIOTa, CTEapUHOBAas KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, TIII0K033;

OLICHHMBATh BIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPY>KAOILEH Cpe/ibl HA OPraHKU3M UYEJIOBEKa;

IpaMOTHO 00palIaThCcs C BELIECTBAMU B IIOBCEIHEBHON )KU3HU

OIIpEAEIATh BO3MOKHOCTb IPOTEKAHMS PEAKLIMI HEKOTOPBIX IIPEICTAaBUTENEH OpraHUYECKUX
BEIIECTB C KMCIOPOOM, BOAOPOAOM, METAJIIAMU, OCHOBAHUSIMH, I'aJIOTEHAMHU.
Obyuarowuiica noayuunm 603M0HCHOCHb HAYUUMbCA

BBIJIBUTATh U MPOBEPATh SKCIEPUMEHTAIBHO T'HIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILECTB
Ha OCHOBE UX COCTaBa M CTPOCHHUS, X CIIOCOOHOCTH BCTYINATh B XUMHUECKUE PEAKIUH, O XapaKTepe
U IPOJIYKTAX Pa3IMUHbIX XUMUUECKUX PEaKLUii;

XapaKTepu30BaTh BEUIECTBA [0 COCTaBY, CTPOCHUI0 U CBOICTBaM, YCTaHaBJIMBAThb
IIPUYMHHO-CJIEJICTBEHHBIE CBA3M MEX/Y JAHHBIMU XapaKTepUCTUKAMU BEILECTBA;

COCTaBJIATh MOJICKYJIAPHBIC W IIOJHBIC HOHHBIC YPAaBHCHHUA I10 COKPAIICHHBIM HMOHHBIM
YpaBHEHHUSAM;

IMPOrHO3UpPOBATH CIIOCOOHOCTD BCIIECCTBA IMPOSABJIATH OKHUCIHUTCIIbHBIC HJIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEH OKUCIICHHS 3JIEMEHTOB, BXOAAIINX B €r0 COCTaB,;

COCTaBJIAATb YPAaBHCHUA peaxunﬁ, COOTBCTCTBYIOIIMX IMOCJICIOBATCIIbBHOCTHU npeBpameHHﬁ
HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB;

BBIJIBUTaTh M IPOBEPATh HKCIIEPUMEHTAIBHO THUIIOTE3bl O PE3yNbTaTax BO3JCUCTBUSA
pa3nuyHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKOH peakiniy;

HCII0JIBb30BaTh HpI/IO6peTeHHI)Ie SHAaHUA [OJId OKOJOIMYCCKHM TI'PpaMOTHOI'O IIOBCACHHUA B
OKpy>Karollel cpene;

HCIIOJIBb30BAaTh HpI/IO6pCT€HHI>I€ KJIIFOYCBBIC KOMIICTCHIIMKU IIPU BBIIIOJHCHUU ITPOCKTOB H
y4eOHO-HCCIIE0BATENIbCKUX 3a/ay 110 U3YYEHHUIO CBOWCTB, CIOCOOOB MOJMYYEHUSI U PaclO3HABAHUS
BEIIIECTB;

00BEKTHBHO OLIEHUBATH MH(MOPMALIMIO O BEIIECTBaX U XUMHUECKUX Ipolleccax;

KPUTHYECKH OTHOCHUTHCSA K IICEBJOHAay4YHOH MH(pOpMaiuu, HeT0O0pOCOBECTHOHN pekiiame B
CpeAcTBax MaccoBOM HH(popMaInH;

0CO3HaBaTh 3HAYCHUC TCOPETHYCCKUX 3HAaHUU 110 XUMHHU JJIsL Hp&KTH‘ICCKOﬁ JACATCIIbHOCTH
YEJI0BEKA;

COo3aaBaTb MOACIN U CXEMBI JIsI PCIICHUA y‘IC6HBIX M IIO3HaBaTCIIbHBIX 3a4a4,IIOHUMAThb
HE00XOAUMOCTh COOJIFOJICHUS MpPEANHCaHul, MpelaraéMblX B MHCTPYKIUSAX MO HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOWM XUMUHU U JP.

Conepxanue nporpamMmal
Xumus 9 kaace
(67 uacos, 2 yaca B HeJ1eJI10)

BBenenue (MoBTOpeHNEe OCHOBHBIX BOIPOCOB Kypca 8 KJI. 4 BBeJleHHe B Kypc 9 kiacca)-3u4.
[Tepuoanueckuii 3akoH u [leprnonnueckas cucteMa Xumuueckux annemeHToB [[.M. Menneneesa B
CBETE TEOPUH CTPOCHHS aTOMa.

Xumnueckas cBsi3b. CTpoeHue BeniecTBa. THUIBI KPUCTATIMYECKUX PEILIETOK.

XHUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB. PacueTsl Mo XUMUYECKUM
YpaBHEHUSIM.

Jemoncrpanum: Tabnuna «Bunel csazeit». Tabnuna « TUnbl KpUCTAIITUYECKUX PEIIETOK

Pa3znenl. MHorooOpa3ue XumMmu4eckux peaxkuuii (134).
Tema Nel «Kinaccupukanusa XuMHYeCKUX peakuuin» (64).

Knaccugpukanus  xumuueckux  peakuuil.  OKHCIHUTEIBHO-BOCCTAHOBUTENIBHbBIE — PEAKIIUU.
OKI/IC.HI/ITG.HB, BOCCTAHOBUTCIIb, IMTPOLCCCHI OKUCIICHUSA U BOCCTAHOBJICHUS. Cocrasienune ypaBHeHI/Iﬁ




OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil METOIOM D3JEKTpPOHHOro Oananca. Peakuuu
SHIOTEPMHUECKHE U 3K30TepMudeckue. TernoBoi >PQexT XuMm. peakuuu. TepMOXUMHUECKOe
ypaBHEHUE. PacdyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSAM

CkopocTh XMMHYECKMX peakuuid. PakTopbl, BIMAIOIIME HA CKOPOCTb XHMHUYECKUX PEaKIHH.
IlepBoHayayIbHBIE IPEICTABICHNS O KaTaJIA3E.

Oo6parumeble peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHHU.

JlemoHcTpanuy. /IeMOHCTpanus ONbITOB, BBIACHAIOIINX 3aBUCUMOCTh CKOPOCTH XUMUYECKUX
peakiuii ot pa3nuuHbIX GakTopoB. Tabmunsl «OOpaTUMbIe peakuny», «XUMHUYECKOE paBHOBECHEY,
«CKOpPOCTh XUMUYECKOU PEAKLIUN.

Pacyernble 3agaun. PacdeTsl 10 TEpMOXUMUYECKUM YPaBHEHUSM.

IIpakTnyeckne padorsl 1.13yueHue BiusHNA yCIOBUIN NPOBEACHNUS XMMUUECKON PEAaKLIUU Ha €€
CKOPOCTb.

TemaNe2 «XumMu4eckue peakiiuu B BOAHBIX pacTBopax» (74).

XUMUYECKHME PEAKUUMU B  BOJHBIX pacTBOpax. OJEKTPOJIMTBI W HEIIEKTPOJIUTHI.
DNEeKTPOIUTUYECKAsT TUCCOLMALMS BEIIECTB B BOAHBIX pacTBopax. Monbl. KaTnoHbsl U aHMOHBI.
I'mppatHass Teopust pacTBOPOB. OJIEKTPOJUTHYECKAsT AMCCOLMALMSA KHUCIOT, LIEJIIOYEH M COJEH.
Cnalble ¥ CHWIIBHBIE JIEKTPONUTHL. CTereHb auccoruanui. Peaknun MOHHOTO OOMeHa. Y CIoBHUs
TEYEHUS pPEaKUUd HOHHOIO OOMeHa J0 KOHIA. XHMHMYECKHE CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEJAMHEHUN B CBETE IPEJCTaBICHUSI 00 AJIEKTPOJIUTHUYECKON AMCCOLMALMM U
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX peakuusaX. ['maponus comnei.

JdemoncTpauuu. VcnpiTanue pacTBOPOB BEUIECTB HA AJIEKTPUUECKYIO TPOBOJIUMOCTD. 2. JIBHKeHNE
HOHOB B JJIEKTPUYECKOM II0JIE.

JlabopaTopHble onbIThbl. Peakiinyu oOMeHa MEX]ly pacCTBOPaMU 3JIEKTPOJIUTOB.

Pa3nea 2. Muoroo6pasue Bemects (414).

Tema Ne3 «I"anorennd» (44).

Hemerannsl. Tamorensl. OOmiasi XapakTepUCTHKa TaJIOTEHOB HAa OCHOBE HUX IOJIOXKEHHUS B
[Iepnonnueckoil cuCTEME JJIEMEHTOB, CTPOCHHME MX aTOMOB. MOJIEKYJIBI IIPOCTBIX BELIECTB U
rajioreHu70B. (DU3NYeCKHe U XHMMHUYECKHE CBOMCTBA TrajoreHoB. HaxoxxaeHue B IIpUpPOLE,
IIOJIy4YEHUE W IPUMEHEHUE TajoreHoB. Xuop. Pusnyeckue M XMMHYECKHE CBOWCTBA XJIOpa,
pacTBOPUMOCTb B BOJE, OKUCIUTENIbHBIE CBOWCTBA B3aUMOJCHCTBUE C METaJUIAMH, BOJOPOIOM.
B3aumoneiicteue ¢ Bojpoi. [Ipumenenue xnopa. [lonmyyenne xsmopoBoaopoaa U CONSTHONW KUCIOTHI.
@u3nyeckue U XMMHY. CBOWCTBA, NMPHUMEHEHHUE COJISHOW KHCIOTHL. KadecTBEHHBIE peakiuu Ha
XJIOpUA-, OPOMU/I-, HOJTU- UOHBI.

Jdemoncrpanun: dusndeckue cBoWcTBa rajoreHoB. [logyyeHue XI0poBOAOpOAa U paCTBOPEHHUE
€ro B BOJE.

JlaGopaTopHsle onbIThI: PacriozHaBanue xjnopua-, OpoMua-, HOAUI-MOHOB B PaCTBOPAX.
IpakTuyeckue padorwbi: 2. PemeHne »KCHepUMeHTANBHBIX 3amad mo Teme: «[lomrpymma
raJIOr€HOBY

Paznen Ne4 «Kucsiopoa u cepa» (64).

[TonoxxeHne KucIOpoia U Cepbl B NEPUOANYECKOM cUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOECHUE
UX aTOMOB. AJUIOTPONUS KUCIOPOJa — O30H.

Cepa. Amnorponus cepsl. Pu3nveckne U XMMHYECKHE CBOMCTBA. HaxoxkneHune B mpupoze.
[Tpumenenne cepsl. Okcun cepbl (IV). CepoBojgopoaHas M CepHUCTass KHUCIOTBI M UX COJIM.
KauectBennas peaknus Ha cynbdun-uonsl. Oxcun cepol (VI). Cepras xucimota w €€ COJH.
dusznueckue U XUMHYECKHE  CBOHCTBA. XUMHUYECKHE  CBOMcTBa  pa30aBieHHOW U
KOHILEHTPHUPOBAHHON cepHOIl kucioThel. KauecTBeHHast peakuus Ha Cylb(aT-HOHBL. XUMHYECKHE
peakiuy, JeKallMeB OCHOBE IIOJYYEHHUS CEpHOW KHUCIOTHl B INpOMBIIUIEHHOCTU. [IpumeHeHue
CEpPHOM KHUCIIOTHI.

JlemoHcTpanmuu. AJioTponus Kuciopoaa u cepbl.O3HakoMIIeHHME ¢ oOpasuamu cepbl U eé
MIPUPOHBIX COeAMHEHUH (CYnb(hUI0B, CYIh(}HATOB).



JlaGopaTopHsble onbIThl. |.Pacno3naBanue cynbQua-uoOHOB, CyIb(UT-UOHOB U CYNb(}AT-HOHOB B
pacTBope.

Pacuernbie 3a1a4u. BerunciieHUs: 10 XUMHYECKUM YPABHEHUSAM PEAKLIM MACChI, KOJIMYECTBA WIIH
o0beMa BellecTBa MO M3BECTHOW Macce, KOJUYECTBY WIJIM O0OBEMY OJHOTO W3 BCTYIMAONIMX WA
MOJYYAOLIMXCS B PEAKIIMU BELIECTB.

IpakTuyeckune padornl 3.PernieHue sKcrepuMeHTaIbHBIX 33/1a4 110 TeMe «Kucmopos u cepay.

Pa3nen NeS «A3ot u pochop» (9u).

[Tonoxenue azora u Gocopa B MEPHOANMUECKON CUCTEME XUMHUYECKUX IJIEMEHTOB, CTPOCHHUE
UX aToMOB. A30T, (pu3nUeckue U XUMUYECKHe CBOWCTBA, MOJMyuyeHUEe U npumeneHue. Kpyrosopor
azoTa B mpupoge. Ammuak. Duznueckue M XUMHYECKHE CBOWCTBA aMMHaKa, TMOJIy4YeHHE U
npumenenue. Comu ammonms. Oxcunbl azora (II) m (IV). As3oTHas kucioTa W €€ COJH.
OxucnauTenbHble CBOMCTBA a30THOM KHUCIOTHI. [losydeHne a30THON KMCIOTHI B J1aDOpaTopuu, B
npoMbliieHHOCTH. [IpumeHenne a3oTHON KuciaoThl. ColM a30THOW KHUCIOTHI M UX NPUMEHEHHE.
A30THBIE y100peHus.

®ochop. Amnorponusi ochopa. dusnueckre u XxuMudeckue cBoicTBa Qocdopa. Oxcun
docdopa (V). Oprodochopras kuciora u ee conn. MuHepaabHbIe yI00peHUS.

JemouncTpanuu. [lonyuyenue ammuaka u ero pactBopenue B Boje. O3HakoMieHHe ¢ oOpa3namu
MPUPOTHBIX HUTPATOB, ochaToB.

JlaGopaTopHble onbIThl. B3auMoelicTBrE cojieil aMMOHUS CO IIeT0YaMHU.

Pacuérnbie 3agaun: BerunciieHre MacCOBOM JIOJIM BEILIECTBA B PACTBOPE.

Pa3nes Ne6 «Yriaepoa u kpemuuin» (94).

[TonmoskeHue yriaepona W KPEMHHUS B IMEPUOIUICCKOM CHCTEME XHMHYECKUX 3JIEMEHTOB,
CTpOCHHE HUX aTOMOB. YTJEpoA, aUIOTPONHble MoAudUKalUWU, (U3HUYECKHEe U XHUMHUYECKHE
cBOMcTBa yriepona. AncopOuusi. YrapHbIi Ta3, CBOMCTBa M (PU3MOJOTHYECKOE JIEHCTBHUE Ha
opranu3M. YTJEKUCIBIN Ta3, yrojbHas KucjaoTa u ee conu. KauecTBeHHas peakius Ha KapOoHAaT-
noHBL. KpyroBoport yriepoja B npupojie

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Crekio. LlemenT.
JMemoncTpanun. Kpucramimdeckue pemerku anmaza u rpadura. 3HaKOMCTBO € oOpasimamu
MPUPOAHBIX KapOOHATOB © CHJIMKATOB. O3HAaKOMJIEHHE C PAa3IUYHBIMA BHUJAMU TOIUIMBA.
O3HaKOMJICHHE C BHJIAMH CTEKIIA.

JlaGopaTopHblie onbIThl. O3HAKOMIICHHE CO CBOMCTBAMH U B3aUMOIIPEBPAIICHUSIMU KapOOHATOB U
ruipokapOoHaToB. KauecTBeHHBIC peakny Ha KapOOHAT- U CHIIMKAT-UOHEI.

PacuerHble 3agauyu. BpuucieHus mo XUMHUYECKMM YPaBHEHMSIM PEaKIMil Macchl, o0beMa WU
KOJIMYEeCTBA BEIIECTBA OJHOTO W3 TPOAYKTOB pPEAKIUH IO Macce, 00beMYy WIH KOJHYECTBY
HCXOJHOTO BEIIECTBA, COAEPIKAIIETO ONMPEACTEHHYIO IO MPUMECEH.

IIpaktuyeckne padorbl 4.Ilomyuenue oxcuma yraepoma (IV) m w3ydeHHme ero CBOMCTB.
Pacnio3naBanue kapOOHATOB.

Tema Ne7 «Metaniabn (13u4).

[TonoxeHne METAIUIOB B MEPUOJANYECKON CHCTEME XUMHUUYECKUX 3eMeHToB J[.1. Menzaeneesa.
Meraunueckass CBs3b. PU3MYECKHME UM XHUMHUYECKHE CBOMCTBA METAUIOB. Psa HampspkeHun
METAJLIOB.

[Tonsitne o weramrypruu. CnocoObl momydeHuss MertawioB. CrmaBel (cTaimb, YYTYH,
TOpaltoMUHUN, Opon3a). Ilpobrema O0€30TXONHBIX MPOU3BOJCTB B METAUIyprMM U OXpaHa
OKpY>KarolleH Cpeibl.

Hlenounbie mMeraabl. [lonokeHHE IIETOYHBIX METAJUIOB B IMEPUOJUYECKON CHCTEME W
ctpoeHre atoMoB. Haxoxxnenue B npupone. dusndeckue U XUMU4EeCKue cBoiicTBa. I[IpuMeHeHue
IIEJIOYHBIX METAJNIOB M HX COEJUHEHWH. 3HaueHWe HaTpus W  Kajus, KaKk OHOTeHHBIX
MAaKpO3JIEMEHTOB, JUISl OpraHU3Ma YEJIOBEKa.

IIlesiouHO3eMe/IbHBIE  MeTaJIbl.  [lookeHue — [IEeTOYHO3EMENIbHBIX ~ METAIOB B
NEpUOJNYECKON cHUcTeME U CTpoeHHe aroMoB. Haxoxnaenue B mnpupoxae. Kampumii u ero




coequHeHMs. JKeCTKOCTh BOJBI M CHOCOOBI €€ yCTpaHeHHs. 3HAYCHHE KajblUs, KaK OMOT€HHOTO
MaKpOd3JIEMEHTA, i1 OpraHu3Ma 4eJ0BeKa.

Amomunuii. Ilonoxenue alrOMUHUSA B IEPUOAMYECKOM CHCTEME M CTPOCHHME €ro aroMa.
Haxoxzaenue B npupojae. Puznyeckue 1 XUMUYECKUE CBOWCTBA aTIOMUHUSA. AM(POTEPHOCTh OKCHIA
Y TUAPOKCUJIA ATTFOMUHHUSL.

Kenezo. Ilonoxenue xene3a B NEPUOAMYECKON CHCTEME M CTPOEHHE €ro aroma.
Haxoxnenue B npupoje. Puznueckue 1 XuMUYECKHUE CBOMCTBA xkene3a. OKCUbl, TUAPOKCUABI U
comu kemeza (1) u skemeza (I1). 3Hauenme »kemesa, Kak OMOrEHHOrO MAaKpOdIJIEMEHTA, JUIS
OpraHy3Ma YejoBeKa.

JemoncTpanuu. 1.03HakomiieHHe ¢ 00pa3laMu BaKHEUIIUX COJIEH HATPHs, Kajaus, IPUPOIHBIX
COCJIMHEHUI KaJIbLIUs, py/laMH XkKeje3a, COSAMHEHUIMU alfoMUHuA. 2.B3auMoieiicTBue men0YHbIX,
IeJIOYHO3EMENbHBIX METAJNIOB M alIFOMUHUA ¢ BOJI0M. 3.Coxuranue xesne3a B KUCIOPOJE U XJIOpe.
JlabopaTopHble onbIThl. |.B3aumonelicTBue MeTauioB ¢ pacTBopamMu cosiei. 2.03HaKOMJIEHUE CO
CBOMCTBAaMHM ¥ B3aUMONpPEBpalIeHUSIMH KapOoHaToB ©  ruapokapoonatoB. 3.Ilomyuenue
TUAPOKCHIA AJTIOMHUHMS M B3aUMOJCHCTBHE €ro ¢ Kuciaoramu u uienoyamu. 4.KadectBeHHbIe
peaxiuy Ha noHbl Fe?* u Fed*,

IIpakTHyeckne padoThl. 5. Penenne sxcrepuMeHTaIbHBIX 33/1a4 110 TeMe «MeTauibi.

Pa3ne 3. Kparkuii 0030p BaskHeiIIMX OPraHuvecKuX BeniecTs (84 pe3epB. BpeMeHH).
TemaNe8. «IlepBoHaualibHbIE MPeICTABIEHUsS] 00 OPraHNYecKUX BemecTBay (74).

IIpeamer opranudeckod xuMuM. BemiectBa opraHudeckue W Heopranudeckue. Teopus
XUMHUYECKOTO CTPOEHUs1 Oprannueckux Bemects A.M. bytiepoBa. MonekynsipHble U CTPYKTYpPHBIE
(GopMysIBl OpraHWYECKHX BEIIECTB. YIPOMIEHHAs KilacCH(UKAIUs OpPraHWYECKUX BEIIECTB.
[IpenenpHble YraeBOMOPOABI: METaH W d3TaH (CTPOCHHE MOJIEKYJ, TOpEHHE MeTaHa U JTaHa,
NeTUIpUpOBaHKe 3TaHa, IpUMEHEeHHe MeTaHa). HenpeaenbHble yriieBOAOPOIbl: 3TUIIEH U alleTHIIEH
CTPOCHME MOJIEKYJBl JTWJIEHA, JIBOMHAs CBA3b. B3auMozelcTBHE 3THUIIEHA C BOAOM, peaKIus
nosuMepu3anuu 3tuwieHa. [lonuaTuiien u ero 3HaueHus. IloHsATHE O TpPEENbHBIX OJHOATOMHBIX
CIMPTax Ha IpUMeEpax MeTaHoja U ATaHona. PU3NOIOTUYECKOE NEMCTBUE dTaHOoa. TpEXaTOMHBIN
cnupt — raunepud. [IpenenbHble 0JHOOCHOBHBIE KapOOHOBBIE KHMCIOTHI HAa TpPUMEpE YKCYCHOMN
kucioTel. E€ cBoiicTBa M mpumeHeHue. Peakius sTepudukanuy U MOHATHE O CIOKHBIX 3(Hpax.
XKupsl Kak clIoXxHble 3(QUPHI TIMLEPUHA M KUPHBIX KUCIOT. [loHsTHE 00 aMUHOKHUCIOTaX.
3aMEHMMBbIE M HE3aMEHHUMBbIE aMUHOKHUCIIOTHL. Peaknuy nmosmkoHAeHcauuu. benku, uX cTpoeHue u
ouonornueckas poisb. [lonsarue o0 yrieBomax. ['nmoko3a, e€ cBoiictBa u 3HaueHue. Kpaxman u
LeJTr0103a (B CpaBHEHHMM), MX OHOJOrHYecKas pojib. 3HayeHHE OENKOB, KHUPOB U YIJIEBOJIOB B
OpraHM3alK ParMOHaIbHOIO MUTAHUS YETOBEKa.

JlemoHcTpanuu: Mozaenu MoJIeKyJl OpraHMYeCKUX COETMHEHUH, CXeMBbI, TaOJIHIIbI.
I'openue yriaeBo10poi0B U 0OHAPYKEHHE MTPOTYKTOB UX TOPEHUSI.

OO6pa31pl HeTH U TPOJYKTOB UX MEPEPabOTKH.

BuieoonsITE II0 ¢CBOMICTBAM OCHOBHEIX KJIACCOB BEIIECTB.

JlabopaTopHublie onbIThl. 1.KauecTBeHHas peakus Ha Kpaxmall.

YyeOHo-TeMaTHYCCKHI MJIAH

Ne HaumeHnoBanue pa3zaenos (Tem) KomnuecTso B ToM uncnie Ha npoBeneHue
9acoB 110 [Mpaktuuecknx | KoHTpoIbHBIX
nporpamme pabot pabot
9 knacc
1 | Beegenue 3
2 | Kimaccudukanmss XuMuaecKux 6 1
peakuuii




3 | XuMHu4ecKue peakiiuyi B BOJHBIX 7
pacTBopax.
4 | Hemeraisl. 28
5 | Meramnsl 13
6 | [IepBoHavyaybHBIC TTPEACTABICHUS 7
00 OpraHMYECKUX BEIIECTBAX
O0001IeHre 3HaHUM 110 XUMUH 34 3

7 | Kypc OCHOBHOM HIKOJIBI.

Htoro

67




9 kjaacce

Ne

Jlara

Tema ypoka

Ilnan \ dakT

Buabl yueOHoil 1eATeIbHOCTH

Oﬁlllaﬂ XaAPaKTEePUCTUKA XUMHUHYECCKHUX 3JICMCHTOB. Hepnonnqecmlii 3aKOH " HepnounquKaﬂ CUCTEMA XUMHYICCKHX IJICMECHTOB I[. n.

MenneiaeeBa — 3 yaca

1. - XapakTepucTuka XUMHUYEeCKoro | XapaKTepHu30BaTh: XUMUYECKUE 3IEMEHTHI (OT BOJIOPO/Ia A0 KaJIbIUs) HA OCHOBE UX
3JIEMEHTA TI0 €T0 MOJoKeHHI0 B | mojokeHus B [ICXD u 0coOeHHOCTEH CTpOSHUS X aTOMOB
IICXD.
2. - XHM. CBOMCTBA OCHOBHBIX Ornpenenars NpUHAJICKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY HEOPTraHUYECKUX
KJIACCOB HEOPTraHUYECKUX COEIMHEHNIA.
BeIEeCTB. [ 'eHeTny. psasl
MeTajlla 1 HeMeTaJlia. o
XapakTepru3oBaTh XUM. CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWY. BEILIECTB.
3. - I'enetnueckue psabl MeTawia u | OnpeneneHue MoHATHs «aMdoTepHbie coeqnHeHus». Habmonenrne u onucanue

HEMCTAJJIA.

peaxkiuil MeX1y BELIECTBAMH C IIOMOILBIO €CTECTBEHHOTO (PYCCKOT0) A3bIKa U A3bIKA
XUMHUU.

[TpoBeneHNE ONBITOB, NOATBEPKAAIOIINX XUMHUUECKHUE CBOMICTBA aM(POTEPHBIX OKCHUJIOB
U TUIPOKCUI0B

Kuaaccnpukanus xummug

eCKHMX peakuui — 6 4acos

4, - OKHCTUTENBHO — OBP. Okucnutens u BoccTaHOBUTENIbOKHUCIEHUE U BOCCTAHOBIIEHUE
BOCCTAaHOBUTENIbHBIE PEAKIINH. PaccranoBka k03¢ (pUIIMEHTOB METOIOM 3JIeKTpOHHOro Oananca B OBP
KnaccupunupoBate xumuueckue peakuuu. [IpuBOIUTH MpUMeEpbl peakiMi KaXkI0To
Tumna. Pacro3HaBaTh OKMCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN IO YPABHEHUSAM pe-
AKIUH.
S. - Peakuuu coenunenns, OnpenensTb OKUCIUTEND, BOCCTAHOBUTEID, IIPOLIECC OKUCIIEHHSI, BOCCAHOBIIEHUS.
pa3IoXKeHus, 3aMeIleHUs U
00MEHa C TOUKH 3pEHHS
OKHCJICHHS U BOCCTAHOBJICHUS
6. - TennoBoii 3¢ ekt Xxum. DK30TepMUYECKHE U SHAOTepMUUEcKre peakiui. HabmoaaTe U onuchBaTh

pEaKInH.

XUMHYECKHUE PEAKIIMH C IIOMOIIBI0 ECTECTBEHHOIO S3bIKA U S3bIKa XUMHUH. BBIUUCIATH
TEIUIOBON 2P PEKT peakun Mo TePMOXUMUYECKOMY ypaBHEHHIO COCTaBIATh
TEPMOXHMHYECKUE YPABHEHUS PEAKIUHN




CKOpOCTh XUMHUYECKUX
peaKuui.

Cxopoctb xumudeckoi peakiuu. Karanuzarop. Marnburop. XumMudeckoe paBHOBECHE
UccnenoBarh yciaoBusi, BAUSIONMINE HA CKOPOCTh XUMHUUECKOU peakinu. OnuChIBaTh
YCIIOBUS, BIUSIONINE HA CKOPOCTh XUMHUYECKON peakInu

8. - IIpakTHyeckas padora [IpoBOANTH XMMUYECKHE ONIBITHI, IPH U3YYEHUH BIIMSHUS YCIOBUI IPOBEAECHUS
Nel U3ydenune BausiHus XUMHYecKol peakuuu. [IpoBoaANTh rpynmnoBele HaOIIOACHUS BO BpEMsl IIPOBEIECHUS
yC10BHMi NPOBeIeHUSA 71a00PATOPHBIX ONBITOB. Y4acTBOBATh B 00CYKJIEHUU PE3YJIbTATOB OIBITOB. JlenaTh
XMMHYeCKOH peaKkIuu HA ee OIIPECIICHHBIE BHIBOJIBI.

CKOPOCTb.
9. - Ob6parumebie peakuuu. [Tonsitue | OGpaTuMble 1 HEOOPATUMBIE XUMHUECKUE PEAKITHH

O XUMHUYCCKOM pPaBHOBCCHUHU

Xumuueckoe paBHoOBecHe. [[aBaTh onpeneneHne CKOPOCTH XUMHUECKOU Peakliuy U ee
3aBUCHUMOCTB OT yCJIOBHI MPOTEKAHUS peakiuu. JlaBaTh onpeneneHus NOHATHI
«XUMHUYECKOE PAaBHOBECUEY, «IIPAMast PEaKIusi» U «00paTHas peakiusy, yCIoBUs
CMEILICHUSI XUMHYECKOTO PAaBHOBECHSI

XuMHYecKHe peakiuu B BOJHBIX pacTBopax (7 4acoB)
10. |- CymHocTtsb nporecca OnekTponuT. HeanekTponut. DIeKTpOIuTHIECKask JUCCOIHAITUS, THIpaTaIus.
AIEKTPOTUTUYECKOM Kpucramnoruapatsl. Kpucramiuueckas Boia
JIUCCOITUAITUH. O6001mmaTe 3HaHUS 0 pacTBOpax. [IpoBoUTh HAOIIOEHNUS 32 TOBEICHUEM BEILIECTB B
pacTBopax, 3a XUMHUECKUMHU PEaKIUSIMU, MPOTEKAIOIIMMHU B PACTBOpax.
11. |- Juccounarus Kucior, Kucnotsl, menouun u conu ¢ Touku 3perus TOl. Ctynenuaras quccoruanus KUCioT.
OCHOBaHUU U COJIEH. Wown ruapokconus. JlaBaTh onpeneneHne MOHITUNA «KUCIIOTa», «OCHOBAHUEY, «COJb) C
TOYKHU 3PEHUS TEOPHUH IEKTPOJIUTHUECKON TUCCOIUAIUH.
12. |- Crnalble U CUITbHBIE Crenensp EKTPOIUTHIECKON nucconranuu. CHIbHBIC U C1a0ble JIEKTPOIUTHL.
aneKTponuThl. CTeneHb JlaBaTh omnpeneneHus MOHATUH «QIIEKTPOIUTY», HEANEKTPOIUTY, «IJIEKTPOIUTHUECKAS
JIUCCOLHAINH. nuccounanys». JlaBats onpenesieHus MOHIATHI «CTENEHb 3JIEKTPOJIUTHYECKON
JTUCCOLIUAITUNY, «CUITbHBIC DJIEKTPOIIUTHDY, «CIa0bIe dJEKTPOIUTHIY.
13. |- Peakiiun nonHoro o6MeHa. Peakiun moHHOr0 OOMEHA: TOJIHBIE M COKpAIllEHHbIE MOHHBIE ypaBHeHMs. Hayuutcs
OTIpE/IeNIATh PeaKIMd MOHHOTO OOMEHa, YCIOBUS MX MPOTEKaHUS. YMETh COCTAaBIISTH
TIOJTHBIC W COKPAIIICHHBIC HOHHBIE YPaBHEHUSI HEOOPATUMBIX PEAKIIUN U Pa3bICHATh UX
CYIIHOCTb.
14. |- I'mpponus comnent. I'mpponus coneit. I'maponns no KaTMOHY M aHUOHY. [ 'HIpOIn3 ¢ pa3ioKeHueM

coenuHeHus. KOHKpeTH3upoBaTh MOHATHE «HOHY». O000IIATh MOHATHUS «KKATHOHY,
«aHuOH». MccnegoBaTh CBOMCTBA pacTBOPOB JIEKTPOJIUTOB.J[aBaTh OnpeieeHne




TUJIPOJIN3a COJIEH.

15. |- O0600mamui ypoK 1mo Teme
«CBoiicTBa KMCIIOT, OCHOBAaHHUI
U COJIEH KaK AJIEKTPOJIUTOB

Ypok 3aKkperieHus MpoRAEHHOr0 MaTepuania

OtpaboTKa anropuT™Ma COCTaBJICHHS IOJTHBIX U COKPAIIEHHBIX YPaBHEHUH HOHHBIX
peaknuii ONKCHIBaTh CBOMCTBA BEIIECTB B X0/I€ IEMOHCTPAILIMIOHHOTO U TJAOOPaTOPHOTO
skcriepuMenTa. CoOroaTh npaBuiia TEXHUKH 0€30MacHOCTH. XapaKTepH30BaTh
YCIIOBHSI TEUEHUS PEaKIUil B pacTBOpPaX IEKTPOIUTOB J10 KOHIA. OnpeaensiTh
BO3MOXKHOCTH ITPOTEKAHUsI PeaKLii HOHHOTO 0OMeHa. [IpoBOIUTE TpymHIIOBBIe
HaOJII0IeHUs] BO BpeMs IPOBEICHUS 1TAOOPAaTOPHBIX ONBITOB.

16. KoutpoJabHas padora Nel no
Teme «Kimaccupuxanus
XUMHYECKHX peaKkuui.

YPOK KOHTPOJIA U OLICHKHU 3HAHWUM ydaumuxcs. YmMmenue IIPUMCEHATH 3HAHUS, YMCHUS U
HAaBBIKH, ITOJIYYCHHBIC IIPHU U3YYCHUU TCMbI

DJIeKTPOJIUTHYECKAS
TACCOLMALHS.

HEMETAJILJIBI (28 1yacoB)

I'anorensl (4 yacoB)

17. XapakTepucTrKa rajJoreHoB. [TonoxxeHue rajnoreHoB B IEPUOAUYECKON CUCTEME XUMUYECKHUX IJIEMEHTOB.
XapaKTemeBaTL TaJIOI'€HbI Ha OCHOBE UX ITOJIOXKCHUS B HGpHOI[H‘-IGCKOfI CHUCTEME U
0COOCHHOCTEH cTpoeHUs UX aTOMOB. OOBICHITh 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
TajJoOreHOB C YBEIMYEHUEM aTOMHOTO HOMepa. OnpeaensTh NPUHAIIEKHOCTh BEIIECTB
K OIIPEJICIIEHHOMY KJIACCY COCTMHEHUN.

18. |- Xiop. DuU3NYECKHE U XUMUYECKUE CBOMCTBA XJIOpa. XapaKTEepHU30BaTh JIEMEHT XJIOp. 3HATh
buznuecKkre U XuMU4IecKkre CBOMCTBa xjopa CpaBHUBATh CBOKWCTBA IIPOCTHIX BEIIIECTB
XJI0pa, pa3bICHATH 3TH CBOMCTBA B CBETE MPEJCTaBICHUN 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MPOLECCAX

19. |- Xnoposogopoa. CossiHast [Tonyuyenue u cBoiicTBa XJ10poBoOpoaa. ONUCHIBATh CBOMCTBA BELIECTB B XOJ€ JIe-




KHCJIOTa U €€ COJIN.

MOHCTPAIMOHHOTO 1 J1JabOpaTopHOro ’KkcnepuMenta. CoOaoaaTh TEXHUKY
0e30macHOCTH. XJI0OpPH/Ibl, KAUECTBEHHAs peaKlMsl Ha XJIOpUI-UOoH. Pacio3HaBath
OTIBITHBIM ITYTEM COJIIHYIO KUCJIOTY U €€ COJIH, a TaKKe OPOMHUIBI U MOJT UBIL.

20. |- IIpakTuyeckas padora Ne2. Pemenue sxcnepuMeHTalIbHBIX 3a0a4: «IlojryuyeHne CoOMHOM KUCIOTHI U U3YYEHHUE €€
«Pemenue cBoiicTBY. ONMCHIBATH CBOICTBA BEIIECTB B XO€ IEMOHCTPAIIMOHHOTO U
IKCIIEPUMEHTAJIBHBIX 32124 nabopaTtopHoro 3kcrepuMenTa. CoOIr01aTh TEXHUKY 0€30aCHOCTH.
o teme: «Iloarpynna
raJI0reHOB»
Kucsaopon u cepa (64)
21. |- XapakTepuCcTUKa KUCIOpoJa U | AJUTOTponHs. AJUIOTPOIHAS MO (PHKAIIHS.
cepbl O30H — Kak npocroe coeanHenue. OrnpenensTh 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
3JIEMEHTOB B A-rpynmnax, ONpeJesIeHue MOHATHS alIOTPONHUU. YMETh J1aBaTh OOIIYIO
XapaKTePUCTHUKY SJEMEHTOB U MPOCTHIX BELIECTB MOJATPYIIbI KUCIO0POa, OOBICHATD,
[IOYEMY YHCJIO MPOCTHIX BEIIECTB B HECKOJBKO pa3 MPEBOCXOAUT YUCIO XMMHUECKUX
AIIEMEHTOB, XapaKTepU30BaTh POJIb 030HA B aTMOc(epe
22. |- CBolicTBa U MPUMEHEHHE CePhl. | AJUIOTpOIHbIe MoU(UKaK cepbl (poMOuYecKas, MOHOKIMHHAs ). DroTamus.
XapaxkTepu3oBaTh pU3MUECKHE U XUMUYECKUE CBOMCTBA CEPBI, €€ alNIOTPOITHbIE
Mo (pUKAITHH.
23. |- CepoBogopona. Cymnbhuib Cynwsdunsl, ruapocynbdua. CepoBomopoa. Onpeaensrs crnocod moaydeHus
CEepOBOJIOPO/ia B 1a0OPaTOPUU U €ro CBOMCTBA.
24. |- Oxcup cepsl (IV). Cepaucras Cepuuctbiii ra3z. CynbQuTsl U ruapocyabGuUTh. XapakTepu3oBaTb okcuj cepsl (IV),
KHCJIOTBHI. JIaBaTh XapaTepUCTUKY CEPOBOJOPOJIHOM U CEPHUCTOM KUCIOTaM, a TAKXKE UX COJISIM.
25. |- Oxcun cepsl (VI). Cepnast Cynbdatsl. 'uapocynboaTs
KHUCIIO0TA. Cepnplii anruapug. Oneym. B3anMopelicTBue KOHIIEGHTPUPOBAHHOW CEPHOM KUCIIOTHI C
MeTajulaMd  XapaktepuzoBaTh  okcunx  cepsl  (VI),  cepHylo  KHUCIOTY,
OTpEeIeTSATh CBOMCTBA pa30aBICHHON CEPHOM KUCIIOTHI.
26. |- IIpakTnyeckas padora Ne3. Pemenne sxcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucnopoa u cepa». Pacno3naBars

Pemenue s3xcnepu-
MEHTAJIbHBIX 32124 110 TeMe
«Kucsopoa u cepay.

OTIBITHBIM ITYTEM PACTBOPBI KUCIIOT, CYIb(GUIbI, CYIbGUTHL, Cyiab(paTel. Mcnonb3oBath
NpUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON JAEITeTbHOCTH U TIOBCETHEBHOM
KU3HH C 1IeTTBI0 0€30MMacCHOT0 00OpAaIIeHUs C BEIIECTBAMHU M MaTepHalaMU U
HKOJIOTMYECKU TPAMOTHOTO TIOBEJICHUS B OKPYKaIOIIIEH cpee.

A3sot u pocdop (99)




217.

XapakTepucTuKa a3otra u
docdopa. Puznueckue u
XMMHUYECKHE CBOICTBA a30Ta.

XapakTepu30BaTh JIEMEHTHI VA TpyIIbI (MMOArpyNa a30T) Ha OCHOBE WX TMOJIOKCHHS
B IICPHUOUYECKOM CUCTEME M OCOOCHHOCTH CTPOCHUS X aTOMOB. OOBSICHITD
3aKOHOMEPHOCTH U3MEHEHUsI CBOUCTB 371€MEHTOB V A-Tpynibl. XapakTepu30BaTh
aiorponuio Gocdopa Kak 0 Hy U3 MPUIUH MHOTO0Opa3us BemecTB. HuTpust.
®ochunpl. [IpuMeHATh 3HaHNE IEPHUOAUYECKON CUCTEMBI M CTPOCHMSI aTOMA IPU
XapaKTePUCTUKE XUMUYECKUX IEMEHTOB. 3HaTh CBOMCTBA a30Ta. OOBACHATH NPUUUHY
XUMHUYECKON MHEPTHOCTHU a30Ta, COCTABIATh YPAaBHEHUS] XUMUUECKUX PEeakLuii,
XapaKTepU3YIOIUX XUMUIECKHE CBOWCTBA a30Ta, U PA3bACHATh UX C TOUKHU 3PEHUS
IpeJCTaBIeHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IpoLIeccax

28.

AMMHaK.

WNon ammoHUs1, JOHOPHO-AaKIIENTOPHBIN MexaHu3M. OmnpeaensaTh MEXaHU3M
00pa3oBaHUs MOHA AMMOHHUS, XMMUYECKHE CBOMCTBA aMMuaka. COCTaBIATh YpaBHEHUS
peaKkuurii, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA aMMHAKa, U Pa3bsICHITh UX C
TOYKH 3PEHHUS MPEICTaBICHUI 00 ANMEKTPOIUTHIECKON JUCCOUAIUN U OKUCITUTEIHHO-
BOCCTAHOBUTEJBbHBIX MTPOLIECCOB

29.

[Tonydyenue ammuaka u
W3YYECHHUE €r0 CBOMCTB.

HonyquI/Ie dMMHaKa U U3Yy4YCHUC CTO CBOMCTB.

30.

Coyin aMMOHHUA.

Conu amMonus. /[IBoitHble conu. OnpenensaTs KaYeCTBEHHYIO PEAKIUI0 HAa HOH
amMoHHUsl. COCTaBIIATh YpaBHEHUS XMMHUECKUX PEAKLIUN, XapaKTepU3YyIOIINX
XMMUYECKHE CBOMCTBA COJIEH aMMOHMS, Y Pa3bsCHATh X B CBETE MpeEICTaBIECHUH 00
AIEKTPOJUTUYECKON JUCCOLMALINHI

31.

A30THas KUcCIIoTAa.

XUMHU3M MOTYYEHUS! A30THON KHUCTIOTHI

OKHCIUTENIBHBIE CBOMCTBA a30THOM KUCIIOTEI. B3anMoaelicTBie ¢ MEeTaIJIaMu.
ConocTaBnsTh CBOMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI.
YcraHaBiuBaTh IPUHAICKHOCTH BEIIECTB K OMPENEIEHHOMY KJIACCy COSTMHEHUHN.

32.

Conm a30THOM KHUCIIOTHL.

HI/ITpaTBI 1 0COOCHHOCTH UX Pa3JIOKCHUSA IIPU HArp€BaHUUN

33.

docdop.

benblit, kpacHblil 1 yepHbIi Pocdop. XapakTepr30BaTh ATUIOTPOIHbIE MOIU(DUKAIIIH
docdopa, cBoiicTBa 6e0ro u KpacHoro ¢gocdopa.

34.

Oxkcua pocdopa (V).

dochopHas KUCIOTa U €€ COMH.

®docdopusrit anruapu. Oprodocdopras kuciora. ['mapodocdar-moH,
murunpodocdar-uon. [IpocThie U cI0KHBIE MUHEPATBLHBIE YI00pEHUSI.
XapaktepuszoBaTh cBoicTBa (hochopHOTro anTUapuAa U PocPOPHOIT KUCTOTHI.
[TornMaTh 3HaYEHNE MUHEPAIBHBIX YIOOpEHUN IS pacTeHUI




35.

Pemrenue 3agaq Ha
[IPAKTUYECKUHI BBIXOJ.

OcBoeHue HOBOTO TUIa 3a7a4. Pemats pacueTHble 3a/1a4M 110 ypaBHEHHUSIM
XUMHYECKHUX PEaKIHi C UCTIOIh30BAHUEM MACChI, KOJTMYECTBA BEIIECTBA UITU 00heMa
OJIHOTO M3 BCTYNUBIIMX WJIM MOJIYYAIOIIUXCS B pEaKLMU BEIIECTB

Yriae

O/1 M Kpe

MHUi (949)

36.

XapakTepucTHKa yriaeposa u
KpeMHus. AjioTponus

yriaepoaa.

Annorponus yriaepona. Ainmas, rpadut, kKapouH, Qymuepensl. XapakTepu3oBaTh
aneMeHThl IV A-rpynisl (MOArpyns! yriepoaa) Ha OCHOBE UX IOJIOKEHUS B
HEpUOINYECKOM cucTeMe 1 0COOEHHOCTEN CTpOeHHs UX aTOMOB. OOBSICHATh
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 371eMeHTOB |V A-Tpynnsbl.

37.

XUMHYECKHAE CBOMCTBA
yriepoja. AjacopOuus.

Ancopbuust. [lecopOrius. AKTUBUPOBAHHBIN yrob ONMKUCHIBAaTh CBOMCTBA BEIIECTB B
X0JIe JICMOHCTPAIIMOHHOTO U JIA00OpaTOPHOTO dKcrepuMenTa. CoOIo1aTh TEXHUKY
6e3omacHoctu. OnpenensiTh CBOWCTBA IPOCTOrO BEIIECTBA YIJIsA, UMETh MPEACTaBICHUE
0 ajzicopoummn

38.

Oxcunsl yriaepona

["azoreneparop. ['eHepaTopHbIii Ta3.

lNazudukanus rommsa. OnpenensTs CTpoeHue U cBoiicTBa okcuaa yriepoaa (II), ero
(bu3noIornuecKoe ACUCTBUE Ha OpraHu3M uenoBeka. Kapoonarsl. ['uapokapOOHATHL.
CaoiicTBa okcuaa yriepoza (IV)

XapakTepuCcTUKa OKCHJIOB yIJIepojia: COCTaB, PU3NUECKUE U XUMHYCCKHE CBOMCTBA,
noJrydeHue u npuMeHeHne. CoCcTaBICHHE MOJISKYIISIPHBIX YPaBHEHUH peaKIluid, Xapak-
TEPU3YIOIINX XUMUYECKUE CBOMCTBA OKCHJIOB yIJIepo/ia, YIEKTPOHHBIX YPaBHEHUH
MponecCOB OKHUCICHUA-BOCCTAHOBJICHU A, MOJICKYJIAPHBIX, ITOJIHBIX U COKPAIICHHBIX
MOHHBIX YPaBHEHUHN PEaKIINil C yuacTHEM DJIEKTPOIUTOB. Y CTAHOBIECHHE MPUYUHHO-
CJICACTBCHHBIX CBsI3el MCXKIOY XUMHUYECKOU CBA3bI0, TUIIOM KpHCTﬂJ’IJ’IH‘-IGCKOﬁ PEIICTKH
OKCHUJIOB yriepoa, uX GU3n4ecKuMH U XMMHYECKHUMH CBONCTBaAMH

39.

VYrosapHasa KUCIOTA U €€ COJIH.

Omnpenenenust MOHATHI «BPEMEHHAsI )KECTKOCTh BOJbD», «TIOCTOSTHHAS JKECTKOCTh
BOJIbI», «00I11as )KECTKOCTh BOJIbD». XapaKTePUCTUKA YTOJIbHOM KMCIOTHI U €€ COJEH:
cocTaB, (PM3MUECKHE U XUMUYECKUE CBOWCTBA, MOJyYeHUE U IPUMEHEHHE.
CocraneHue Ha3BaHUM COJIeH yroJbHON KUCIOTHI 10 popMylie U X GopMy Mo
HAa3BAHHUIO.

CocraBieHHe MOJEKYJISPHBIX YPABHEHMHM DPEAKIMI, XapaKTEpU3YIOIIMX XUMHUYECKUE
CBOMCTBA YrOJIBHOW KHCIIOTBI U €€ COJIEH, YpPaBHEHWH JJIEKTPOJUTUYECKOH JHC-
COLIMAIMU; MOJIEKYJISIPHBIX, IIOJIHBIX U COKPALEHHBIX MOHHBIX YPABHEHUN PEaKIUi C
ydyacTueM 3JIeKTponuToB. OmnucaHue crnocoOOB YCTpPaHEHHUs JKECTKOCTH BOABI U
BBIIIOJIHEHUE COOTBETCTBYIOIIEr0 XUMUYECKOI0 SKCIIEPUMEHTA.




40.

IIpakTuyeckas padora

Ned. [onyyenune okcuaa
yriepoaa (IV) u uzydenue ero
CBOMCTB.

[Tomyuenue oxcuna yriepoza (IV) u uzyduenue ero cBoicTB. PacrioznaBanue
kapOoHaTtoB. Pabora ¢ 1abopaTopHbIM 000pYIOBaHUEM U HArpeBaTEeIbHBIMU
npubOpaMu B COOTBETCTBHUH C TIPABUIIAMU TEXHUKH O€30MaCHOCTH.

Ornucanne XUMUIECKOTO IKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) SI3bIKA U sI3bIKa XUMUHU. DOPMYITHPOBaHUE BHIBOJIOB 110 PE3yIbTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA.

Opranu3anys y4eOHOTO B3aMMOJICHCTBHS B TPYIIIE

41.

Kpemuuit Oxcup kpemuus V.

XapakTepucTuKa KpeMHUS: CTPOSHUS, PU3NICCKIX U XUMUYSCKUX CBOKCTB,
noJiyueHus u npuMeHeHusi. CoctapieHue Ha3BaHUI COeAMHEHUN KpeMHUS 10 hopmyrie
1 uX (GOpMYII 110 HA3BAHUIO.

OObsicHeHHE 3aBUCUMOCTH CBOMCTB (MJIU MPECKa3bIBAHUE CBOMCTB) KPEMHHUS OT
nonoxkeHus B [lepuoanueckoit cucreme xuMuueckux aemeHToB . . Menneneesa.
CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKILIMii, XapaKTepU3YIOIIUX XUMUUYECKUE
CBOMCTBA KPEMHHSI, JIEKTPOHHBIX YPaBHEHUHN MPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHHUS.
VYcraHoBIEHHE NPUUYMHHO-CIEJICTBEHHBIX CBSI3€M  MEXJIy CTpPOEHUEM aToMa,
XUMUYECKON CBS3bI0, TUTIOM KPUCTAITMYECKON PEIIETKH KPEMHUs, €ro (GU3nYEeCKUMU
Y XUMUYECKUMU CBOMCTBAMU

42.

KpemuueBas kuciora u ee
comu. Crekio. IlemeHT.

XapakTepHucTuKa COeIMHEHUN KPEMHHUSI: COCTaB, PU3NYECKHE U XUMUYECKHE CBOICTBA,
MOJIy4YeHUE U IIPUMEHECHHUE.

CocraBieHne Ha3BaHUM COeTMHEHUN KpeMHHUSI 110 popMysie U UX GopMyJl Mo
Ha3BaHUIO.

CocraBieHrne MOJIEKYJISIPHBIX YPaBHEHUH peaklnid, XapaKTepU3yIOIUX XUMUYECKUE
CBOMCTBA COEAUHEHUN KPEMHHUS, DJICKTPOHHBIX YPABHEHUI MPOLECCOB OKUCIICHUS-
BOCCTAHOBJICHUS; YPABHEHUH DIIEKTPOIUTUYECKON TUCCOLUALINN; MOJIEKYIISIPHBIX,
IIOJIHBIX Y COKPAIICHHBIX HOHHBIX YPaBHEHU PEAKIUI C yYaCTUEM DJIEKTPOJIUTOB.
YcraHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBI3EH MEXAY XMMUYECKON CBA3BIO, TUIIOM
KPUCTAJNTNYECKOHN PEIIETKH COeIMHEHUI KPEeMHUs, ero GU3NIECKUMU U XUMHYECKUMHU
CBOMCTBaMH.

HaGnronenue u onucaHne XMMUYECKOTO SKCIIEPUMEHTA 10 Paclio3HaBaHUIO CUIIMKAT-
HMOHOB.

Beinonnenue pacyeToB Mo XUMUYECKUM (opMyIam

Y YPABHEHUSIM PEAKINH, TPOTEKAOIUX C Y4ACTHEM COECIMHEHHMI KPEMHUS

43.

00600ueHue 1o teme «Hemeran-

Brruncnenus no XuMU4eCKUM (I)OpMYJ'IaM 1 YPABHCHUAM pCaKI_[I/II\/'I, MPOTCKAOMINUX C




JIBI»

y4acTHEM HEMETAIUIOB U UX COCIMHEHUM.

[TpencraBnenue napopmanuu no reme «Hemeramisry B BUae TabIUI], CXEM, OITIOPHOTO
KOHCIIEKTa.

OTtcranBaHue CBOEH TOUYKH 3PEHUS, €€ apryMEHTAIUs U MOITBEpkKAeHUE (PaKTaMu.

44,

KonTpoabHasi padora Ne2
«HemeTtanab»

Brimonnenue KOHTpoabHON paboThl 10 Teme: «Hemeramib

METAJLTBI (13 4acos)

45. | -

XapaKkTepUCTUKA METAJIOB.

CocTaBieHHe XapaKTEPUCTUKH XUMUUECKHX AJIEMEHTOB-METAJIOB 10 MX MOJIOKEHUIO
B [leproanueckoit cucreme xuMmuueckux snemenToB /. . Menneneena.
XapakTepHucTUKa CTPOSHUS U 00X (PU3NICCKUX CBOMCTB IMPOCTHIX BEIICCTB-
METaJJIOB.

OO0BscHEHHE 3aBUCUMOCTH CBOMCTB (MJIU MIpEJCKa3aHue CBOMCTB) XMMHUUYECKUX
3JIEMEHTOB-METAJIOB OT MoJiokeHus B [leproauueckoit cucteMe XUMHUYECKUX
anemenToB /I. 1. Menpaeneera.

VYcraHoB€HHE  MPUYMHHO-CIEICTBEHHBIX CBA3EH MEXAY CTPOCHHEM aToma,
XAMHYECKOM CBSI3bI0, THUIIOM KPUCTAUIMYECKOW pemeTknMeramindyeckas CBA3b.
Merannuueckas KpUCTaUIMYeCKas pelieTKa

46. | -

HaxoxzaeHue MeTaios B
MIPUPOJIE U CIOCOOBI X
MIOJIYYEHUS.

HaxoxaeHne MeTalioB B npupoac u O6IJ_II/IC CITIOCOOBI MX TIOJIYUCHUA.

XHUMHYECKHUE CBOMCTBA
METAJLIIOB.

XapakTepruCTHKa XUMHUYECKAX CBOMCTB MPOCTHIX BEMIECTB-METAIIIOB.

OO0bsicCHEeHHE 3aBUCUMOCTH CBOMCTB (MJTU TpeCKa3aHue CBOMCTB) XUMHUECKUX
3JIEMEHTOB-METAJIOB OT MOJIOkEHUS B [leproanyeckoil cucTeMe XUMHUYECKHX
snemeHToB /I. 1. Menaeneena.

CocTaBieHne MOJICKYJISIPHBIX YPAaBHEHUHN PEaKIui, XapaKTepU3YIOIINX XUMUUECKHE
CBOMCTBA METAJUIOB U UX COCIMHEHUN: DJIEKTPOHHBIX YPABHEHUH ITPOLIECCOB OKUC-
JICHUSI-BOCCTAHOBJICHUS; YPABHEHUH 3JIEKTPOTUTUYECKON TUCCOIUALINH;
MOJIEKYJIIPHBIX, MMOJTHBIX U COKPAILIEHHBIX MOHHBIX YPABHEHUHN peaklnuii ¢ y4acTueM
AIEKTPOJIUTOB.

DNEKTPOXUMHUYECKHUH Psil HAMIPSHKEHUSI METAIIOB (Psi CTAHJAPTHBIX IEKTPOIHBIX
MMOTEHITMAJIOB METAJIJIOB)

48. | -

CniaBhl.

CHJ'IE[BBI, HHTCPMCTAJUINYCC-KUC COCANHCHU A




49.

IllenoynbIe METAIIIBI.

OrnpezienieHne MOHATHS «IIEJIOYHBIE MeTa/UTb». COCTaBICHUE XapaKTEPUCTUKN
HIEJIOYHBIX METAJUIOB 10 UX MOJ0KEeHUI0 B [leproinueckoi cucreMe XuMUYECKUX
anemenToB /1. 1. Menzaeneena.

XapaKTepuCTHUKa CTPOSHUS U O0IINX (U3UUYCCKUX M XUMUUYECKHX CBOMCTB MIEIOYHBIX
METaJUIOB. XapaKTepUCTHKa PU3HIECKUX U XUMUYCCKHUX CBOMCTB OKCHUIOB U
TUJIPOKCHUJIOB IIEIOYHBIX MeTauioB. OOBsICHEHHE 3aBUCHMOCTH CBOMCTB (WJIH
MIpeACKa3aHue CBOMCTRB) IIETOYHBIX METAIIOB OT IMojI0KeHus B [lepuoaudeckoit
cucteMe xuMudeckux sneMmeHToB /. 1. MeHneneena.

CocraBiieHHE MOJICKYJISIPHBIX YPaBHEHUN PEaKIIMi, XapaKTePU3YIOIINX XUMHUYCCKUE
CBOMCTBA IIEJIOYHBIX METAJNIOB M X COCTMHCHUM: SJIEKTPOHHBIX YPaBHEHHH IPO-
1IECCOB OKHCJICHUS-BOCCTAHOBJICHUS; YPAaBHEHUH DIICKTPOJUTHUCCKOMN AUCCOLMALINH;
MOJICKYJIIPHBIX, TOJTHBIX ¥ COKPAILIEHHBIX MOHHBIX YPaBHEHUN PEaKlUii ¢ y4acTHEeM
31eKTPOaUTOB.COJIH 1IEIOYHBIX METANIOB. AHOMaJIbHbIE CBOMCTBA IIEJIOUYHBIX
METaJIOB

50.

Marxuii. [Ileno4Ho3eMeIbHEIE
METaJIJIbI.

[IlenoyHo3eMenbHBIC METAIUIBI B IEPUOINUYECKOM cucTeMe. OnpeaeieHue MmoHsITUs
«IIEeT0YHO3eMENTbHBIE MeTaILIbI». COCTaBIICHHE XapaKTEPHUCTHKHU MIETOTHO3EMEIIbHBIX
METAJJIOB IO UX IMOJI0KEeHUI0 B [lepruoauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. XapakTepuCTUKa CTPOEHUS U OOIIUX PU3NYECKUX U XUMUYECKUX
CBOMCTB IIETOYHO3EMEIbHBIX METAIIIIOB. XapaKTEePUCTHKA (PU3UICCKUX M XUMUUYECKHUX
CBOMCTB OKCHJIOB U THIPOKCHJIOB IIEIIOYHO3EMETBHBIX MeTauIoB. O0BsICHEHHE
3aBUCUMOCTH CBOMCTB (MUIH MpeCKa3aHNue CBOMCTB) IIETOYHO3EMEIBHBIX METAIIIOB OT
nonoxkeHus B [lepuoandeckoit cucreme xumuueckux anemeHToB . . Menneneena.
CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKIINi, XapaKTEPU3YIOUIUX XUMUUECKHE
CBOMCTBA IIEIIOYHO3EMEITbHEIX

Ornpenenenne MOHATUS «Psii AKTUBHOCTU METAJNIOBY. XapaKTEPUCTHUKA XUMUYECKUX
CBOMCTB MPOCTHIX BEIIECTB-METAIIOB.

OOBsiCHEHHE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKa3aHUE CBOMCTB) XMMHUECKHX
AJIEMEHTOB-METAJIJIOB OT MOJI0KeHUs B [leproandeckoit cucTeMe XUMHIECKUX dJIEMEH -
toB /1. . Menpeneena.

CocraBrieHre MOJICKYJISIPHBIX YPaBHEHUN PEAKIIMM, XapaKTePU3YIOINX XHUMHUIECKUE
CBOMCTBA METAJJIOB U MX COCIMHEHUM: DJIEKTPOHHBIX YPaBHEHHH MTPOIIECCOB OKKC-
JICHUS-BOCCTAHOBJICHUS; YPABHEHUH AJICKTPOIUTHICCKON JUCCOIMAIIHH;
MOJIEKYJIIPHBIX, MOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUN pEaKlUil C ydacTueM




SJICKTPOJHUTOB.

°1. |- Baxneiine coequHenus CoeaunHeHus Kalblus, 0COOEHHOCTH XUMHUYECKUX CBOMCTB
Kayblys. JKECTKOCTh BOJBI. JKectkocTh BOJBI M c11oc0ObI €€ ycTpaHeHus. IloHsTHe 0 TUTpOBaHUU
52. |- AJIFOMUHMIA. CocTaBieHHUe XapaKTEPUCTUKHU aTIOMUHUS MO €ro MoJIoKeHUIo B [lepuoanyeckoii
cucteMe xuMudeckux sneMeHToB J[. 1. Menaeneena.
XapakTepucTuka CTpoeHusl, GU3NYECKUX U XUMHUUYECKUX CBOWCTB aTFOMUHHUSL.
XapakTepucTuka GU3NIECKUX U XUMUYECKUX CBOMCTB OKCHJIA M THIPOKCHA
AITOMUHMUS.
53. |- Baxwnelimue coeqnHeHus [TonsiTrie «aMPOTEPHOCTH» HA IPUMEPE COSAUHCHMH amoMuHus. CoCTaBJICHHE
AIFOMUHUSL. . MOJIEKYJIIPHBIX YPaBHEHUN PEaKLMii, XapaKTepU3YIOIIUX XUMUYECKUE CBOMCTBA
AIIOMHUHUS U €r0 COEIMHEHUI: 3JIEKTPOHHBIX YPAaBHEHUHN MPOLIECCOB OKUCIICHUS -
BOCCTAaHOBJICHUS; YPAaBHEHUH 3JIEKTPOIUTUUECKON TUCCOUUALINN; MOJIEKYIISIPHBIX,
IIOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPaBHEHUH PEAKIUi C y4aCTUEM DJIEKTPOJUTOB.
54. |- Keneso. OObsicHEeHHE 3aBHCHMOCTH CBOMCTB (WJIM TMpeAcKa3aHuWE CBOMCTB) XKeje3a OT
nostoxkenus B [lepuoanueckoit cucreme xuMmudeckux aiuemeHToB 1. . Menneneesa.
XapakTepucTuka CTpoeHusl, PU3NIECKUX U XUMUYECKUX CBOUCTB kene3a. JKemnes3o B
cBete npeacrasieHuit 0o OBP.
55. |- CoennHeHns xenesa. XKeneso B cBere npencraBnenuii 06 OBP. Xumuueckue cBoicTBa OCHOBHBIX
COEJIMHEHUH jKeJie3a B pa3HbIX cTeNeHsAX okuciaeHus. [lonsTie o koppo3uu
56. |- IIpakTnueckas padora Ned Pemenue sxcriepuMeHTaNbHBIX 3a7a4 1o TeMe «DneMeHTsl [A— HIA-rpynn
Pemenne MEPUOANYECKON TaOIHUIIbI XUMUYECKUX SJIEMEHTOBY.
JKCIIePUMEHTAJBHBIX 32124
no reme «Meranib»
S57. | - Kourpoasnas padora Ne3. 1o
TeMe «MeraibI»
IlepBoHayajibHbIE NpecTABJEHNS 00 OPraHnyYecKol XuMHuM — 7 yaca
58. |- Opranuueckasi XUMHS. Hcnonb30BaTh BHYTPU- U MEKIIPEAMETHBIE CBSI3H.

[IpenenbHbIE (HACHIIIEHHBIE)
YIIIEBOIOPOBI.

CocTaBisITh MOJNIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIIBI YTIEBOIOPOIOB.
OrnpenensaTs NPUHAJICKHOCTD BEIIECTBA K ONPEEICHHOMY KJIACCY OPraHUYEeCKUX
COCTMHEHUN.




59. |- HenpenenpHblie yrieBonopoapl: | OnuceiBaTh CBOWCTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOJIOICHUI 3a UX
QJIKCHBI U QJIKHHBI. NpeBpalCHUSIMA. 3alTUCHIBATh YPAaBHEHHSI PEAKIIHiA 3aMEIICHUS U IPUCOCTHHECHUS C
y4acTUEM OPTaHHMYECKHX BEIICCTB.
60. |- Crupthl. @U3MOIOrHYECKOE XapakTepucTUKa  KapOOHOBBIX ~ KHCJIOT, KaKk  OPraHHYeCKHUX  COCIUHCHHIA.
JEHCTBUE ITAaHOIA. Knaccudukanus kapOOHOBBIX KHCIOT, 3amuch (OpMyn TpeacTaBUTENCH Kiacca.
XapaKkTepuCTUKa KUPOB, KAaK TPOH3BOIHBIX CIIUPTOB M KApOOHOBBIX KUCIIOT, & MbLIa-
KaK COJIM KapOOHOBBIX KUCIIOT.
61. |- KapOoHOBBIEC KUCIIOTHI. XapakTepucTUKa aMHHOB, Kak coliepKalue aMHHOTPYIIY OpPraHUYeCKUe
Crnoxubie 3¢upsbt. JKupsbl. coeiMHEeHUsI. XapaKTePUCTHKA aMHHOKHCIOTHI KaK OPraHHM4YeCKOro amM(pOTepHOro
COCJIMHEHUSI, CIIOCOOHOTO K PEaKIIMK OJUKOHICHCAIIH.
62. |- VYraeBonsl. [roko3a, kpaxman, | [IpoBoANTh KaYECTBEHHBIC PEAKIIMU Ha HEKOTOPhIC OPraHMYECKUE BEIIECTBA
EJITE0JI03A.
63. |- AMUHOKHCIIOTHL. benku. OnuceiBaTh CBOWCTBA HW3YyYaeMbIX BEIIECTB HA OCHOBE HAOJIOACHUH 3a WX
npeBpaIlCHUSIMU
64. |- [Monumepsr [Tonb3oBaTbess MHGOpPMAIUMEH W3 JIPYrHX HMCTOYHUKOB Ui TOATOTOBKH KPATKHX
co00LIeHUH
O6o61maronue nopropenue — 3 yaca
65. |- O6o06marmuii ypok 3a Kypce 9
KJ1acc
66. |- HToroBast KOHTPOJIbHAsA
pa6ora
67. |- AHanu3 UTOroBOM KOHTPOJIBHOM
paboThl

*CorIacHo roI0BOMY KalieHAapHoMY Tpaduky u pacnucannio MBOY Muxaitnosckoit COLL wa 2021-2022 y4yebHbIi ro Ha peaan3auio TPorpaMMeI
B [IOJIHOM 00bEME OTBOAMTCS 674acoB.







