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PABOYASA ITPOI'PAMMA 110 XUMHH 9 KJI. ITO ®I'OC ( k yueonuky O.C. I'adpuessina)

IHosicHuTeIbHAA 3aIIHCKA
Pabouast mporpamMma pazpaboTaHa Ha OCHOBE CJICAYIOIINX HOPMAaTUBHO — MTPABOBBIX TOKYMEHTOB :

®denepanbHblii 3akoH «O06 obpa3oBanuu B Poccuiickoit @enepannn» ot 29.12.2012 Ne273 —P3.
- mpuka3 MunHHcTepcTBa nipocBenieHus PD ot 16 HosiOps 2022 roga Ne 993 «O06 yrBepx)acHuH QenepibHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs;
- npuka3 MunucrepctBa obpazoBanust U Hayku Poccuiickoit @enepamun ot 17 nexabps 2010 roga Nel897 «OO0 yTBep:kIeHMM U BBEICHHM B JICHCTBHE
(benepasbHOro roCyAapCTBEHHOT0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOTO 00IIET0 00pa30BaHUs»;
- npuka3 MwuHucrepcTBa oOpa3oBaHus W Hayku Poccuiickoit ®eneparuu ot 31 gexabpst 2015 roga Nel577 «O BHeceHmm u3MeHEHUU B (eaepalibHBI I
rOCyJapCTBEHHbIM 00pa30BaTEeNbHBINA CTAHAAPT OCHOBHOI'O O0IIEro 00pa3oBaHus, YTBEPKACHHBIA MPpUKa3oM MuHuUCTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit
Oenepanuu ot 17 gexadpst 2010 roma Nel897»;
- mpuka3 MuHnucrepctBa npocBenieHus P® ot 21 centsaops 2022 r. Ne 858 "OO yrBepxkacHHM (enepasbHOrO TMepedHs Y4eOHWKOB, JOMYIICHHBIX K
WCIONB30BAaHUIO IPU peaau3alii HMMEIOUIMX TI'OCYJapCTBEHHYIO aKKPEAUTAIMIO O0pa3oBaTeIbHBIX MPOrpaMM HayaJbHOTO OOIIEro, OCHOBHOIO OOILETro,
cpeaHero o0mero o0pa3oBaHUs OpraHU3alMAMH, OCYHIECTBISIONIMMU 00pa30BaTEIbHYIO JCSTEIBHOCTh M YCTaHOBIICHUS MPENEIBHOTO CPOKA MCIOIb30BAHUS
HCKITIOYEHHBIX YIEOHUKOBY.
Pabouas mporpamma mno npeaMery «Xumus» s 8 kiacca pazpadorana Ha ocHoBe @I'OC BTOpOro moKoJIeHUs, IPUMEPHOI MPOrpaMMbl OCHOBHOT O OOLIETO
oOpazoBanust 1o XuMuu (0a30BbId ypoBeHb) u aBTOopckod mporpammbel O.C. I'abpuensna (I'abpuensu O.C. mporpamma kypca xumuu Uit 8-11 kiaccos
o0mreoOpa3zoBarenbHbIX yupexaenuii M: Ipoda,2016r).
PaGouas mporpamma mo xumuu Ais 9 kitacca paccuntana Ha 68 yacos, 1o 2 4yaca B Heemo, 34 yuyeOHbIe HEeJIeH.

Pabouass mporpamMma mo XMMHH: KOHKPETHU3HUPYET MoyokeHUsT DyHIaMEHTAIBHOTO siipa CONEp)KaHHsl OOYYECHHS XMMHUU C y4€ TOM MEXIPEIMETHBIX
CBs3e y4eOHBIX IpPEeIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA; ONpEJeisieT IOCIe0BATEIbHOCTh H3Y4YEHUS €IUHULl COJAEp)KaHUs OOy4YeHHUS XUMUU U
dbopmupoBaHusa (pa3BUTHS) OOMIMX Y4YEOHBIX M CHEHU(UYECKUX MPEIMETHBIX YMEHUH; MaeT OPUEHTHPOBOYHOE paclperesieHne y4eOHOro BpPEeMEHH II0
paszzenaM M TeMaM Kypca B MOJIaJIbHOCTH «HE MEHEE).

Conep:kaHue mporpaMMbl HallpaBJIEHO Ha OCBOCHHME 3HAHHWM M Ha OBJaJeHWE YMEHUSMHU Ha 0a30BOM YypOBHE, YTO cooTBeTcTByeT OOpa3oBareinbHOU
nporpamMmme Ikojibl. OHA BKIIIOYA€T BCE TEMBI, MPEAYCMOTPEHHbIE (eAepalibHBIM TOCYJApPCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
00pazoBaHMs 10 XMMUU ¥ aBTOPCKOW IPOrpaMMoil y4eOHOro Kypca.

[Iporpamma kypca «XuWMHUH» TOCTPOEHA HA OCHOBE CHUPAIBHONM MOCIH, MPEayCMaTpUBAIONIEH IMOCTENEHHOE PAa3BUTHE M YIIyOJICHHE TEOPETUYECKHUX
MPEACTABICHUIN MPU JTUHEHHOM O3HAKOMJIEHUH C SMIUPHUUYECKUM MaTepUagIoM

B nmpenmerax ecTeCTBEHHO-MAaTEMAaTHYECKOrO IIUKJIAa BEAYIIYIO POJIb UTPAET MO3HABATEIbHAS IESTEIFHOCTh U COOTBETCTBYIOIIUE €1 MMO3HABATEIbHbIE yUeOHbIE
JeicTBUA. B CBSA3M € 3TUM OCHOBHBIMH HEJAMH 00y4eHHMsI XUMUU B OCHOBHOM IIKOJIE SBJISIFOTCS:

1) bopmupoBanue y 0Oy4aromuxcsi yMEHuUsl BUJETh U MMOHUMATh IEHHOCTh 00pa30BaHusl, 3HAUUMOCTh XUMUYECKOT'0 3HAHUS [T KaXKI0T0 YeJIOBEKa
HE3aBUCHMO OT €ro IpOoeCCHOHANBHON IETENTbHOCTH; YMEHHUS Pa3uyaTh (PaKThl U OLIEHKU, CPABHUBATH OLIEHOYHBIC BHIBOJIBI, BUAETH HX CBSI3b C KPUTEPUIMHU
OLIEHOK U CBSI3b KPUTEPUEB C ONpPEAEIEHHON CUCTEMON [IEHHOCTEH, POpMYIMpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO IMO3UIINIO;

2) (hopMupoBaHHe y 00YHAIOMINXCS [IEIOCTHOIO IPEJICTABICHUS O MUPE U POJIU XUMHUHU B CO3JAHUH COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MUPA;
YMEHUS O0BACHATH OOBEKTHI M MPOLIECCHl OKPYXKAIOIIEH NeHCTBUTEIBHOCTH — MPUPOIAHOM, COUAIBHON, KYIBTYPHOM, TEXHUYECKOM CpeJIbl, HCIIONb3YS IS



3TOr0 XUMHUYECKUE 3HAHUS;

3) mpuobpeTeHre 00yJaroIUMHUCS OMbITa PAa3HOOOPA3HOM e TENbHOCTH, TO3HAHUS M CAMOIIO3HAHMUS;, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHTH OCTEN),
HMMEIOIINX YHUBEPCATHHOE 3HAYCHHE IS PA3IMYHbBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TPOOJIeM, IPUHSTHS PEIICHHH, MOUCKA, aHAIN3a U 00paboTKU
nH(OpMaIMK, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYCCTBA, OE30ITaCHOT0 OOPAIIEHUS C BEIIECTBAMU B TIOBCETHEBHOM KU3HHU.
3agayamMu u3ydeHusi y4eOHOro npeamera « XuMush» B 9 kiacce sBISIIOTCS:

yuednbie: GOpMUPOBAHUE CUCTEMbl XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHON KapTUHBI MUPA;

pa3BHUBaOIIMeE: PA3BUTHE JTUIHOCTH OO0YYAIONINXCS, UX WHTEIUICKTYaJIhbHOEC W HPAaBCTBEHHOE COBEPIICHCTBOBAaHWE, (DOPMUPOBAHHUE Y HUX TYMaHHUCTHUECKHX
OTHOILIEHUH U KOJOTHYECKHU 11eJecO00pa3HOro noBeeHUs B OBITY U B TPYAOBOI 1€ATEIbHOCTH;

BOCIUTATE/IbHbIE: (HOPMUPOBAHHE YMEHUN O€30MacHOro OOpalleHHs C BEIIECTBAMH, HCIOIb3YEeMBbIMU B IOBCEIHEBHOW >KM3HM; BBIPAOOTKA MOHUMAHHUS
OOIIIECTBEHHON MOTPEOHOCTH B PA3BUTUHM XMMHH, a Takke (OPMUPOBAHHWE OTHOIICHHS K XMMHHM KaK K BO3MOXKHOM oOmactu Oyayiied MpaKTHYeCKOM
NeSITeNTbHOCTH.

OO0mas xapakTepuCTHKA Yy4eOHOr0 nmpeaMera « XuMuUsh)

B cootBercTtBUM ¢ DenepabHBIM T'OCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 0Opa30BaHUS yHalUecs JOJDKHBI OBJIAACTh TaKUMHU
MO3HABATENbHBIMH y4eOHBIMU JACUCTBUSIMH, KaK YMEHHE (QOPMYITHPOBATH MIPOOIEMY U TUTIOTE3Y, CTABUTH IIENIU U 33J]a4l, CTPOUTH TUIAHBI TIOCTHKEHHUS TIeNel U
PEeIICHU IMOCTABJICHHBIX 3aJ1a4, IPOBOAUTL 3KCIICPUMCHT U Ha €ro OCHOBC ACJIaTh BBIBOABI 1 YMO3AKI/ITIOYCHH A, IPCACTABJIATE UX U OTCTAUBATDh

CBOIO TOYKy 3peHHs. Kpome 3Toro, yuamuecs AOKHBI OBJIQJETh IpPHEMaMH, CBS3aHHBIMU C OIpPE/IEICHUEM IOHSATUH: OrpaHUYMBATH MX, OMHCHIBATH,
XapakTepu3oBaTh M CpaBHHUBaTh. Clie0BaTENbHO, MPH H3YYEHUH XHMHUHU B OCHOBHOW IWIKOJI€ Yy4alluecsl OJDKHBI OBIAJE€Th Y4eOHBIMU JIEHCTBUSMHU,
MO3BOJIAIOIIUMHA UM JOCTUYDb JIMYHOCTHBIX, IPCAMETHBIX U MCTAIPCIMCTHBIX O6pa30BaTCJIBHBIX PE3yIbTaToOB.

[Ipennaraemass mporpamma IO XMUMHH packpblBaeT BKJIaJ Y4eOHOro mpeiaMera B JOCTH)KEHUE LieJell OCHOBHOro o0Imiero oOpa3oBaHHUs U OIpeaesseT
BaYKHEHIIINE coJiepKaTeNbHbIE TNHUU TIPEeIMETa:

* BellleCTBO — 3HAHHUS O COCTaBE M CTPOCHHUH BEIICCTB, X BAXHEHIIINX (PU3NYCCKUX U XUMHYCCKHX CBOMCTBaX, OMOJIOTHYECKOM JICHCTBHH,

* XMMHMYecKasl peakuusi — 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSIBIISIFOTCSI XUMUYECKHE CBOWCTBA BEIIECTB, CIIOCO0AX yNpaBiICHUS] XUMUYECKUMHU
MpOoIeCCaMH;

- IPUMEHeHHUe BellleCTB — 3HAHUS U OIBIT MPAKTUIECKON JeSITENILHOCTH C BEIIECTBAMHU, KOTOPBIE HAMOO0JIee YacTo YyIOTPEONISIFOTCS B IIOBCEHEBHOMN KHU3HHU,
IIUPOKO UCITOJB3YIOTCA B IIPOMBIIIJIICHHOCTH, CCJIbCKOM XOSS[I)IICTBC, Ha TpaHCIIOPTE;

* I3bIK XMMMHU — CUCTEMa BOKHEHIINX MOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHU OMHCHIBAIOTCS, HOMEHKIJIaTypa HEOPTaHUYECKUX BEIIECTB, T. €. UX
Ha3BaHWs (B TOM YHCIIe U TPUBHUATBHBIC), XUMUYECKHE (POPMYITBI U ypaBHEHUS, a TAKXKe MpaBuia MepeBoia HHHOPMAIUU C €CTECTBEHHOTO SI3bIKA Ha SI3BIK
XUMUHU U 00paTHO.

[Ipu otbope conepx aHus, KOHKPETU3UPYIOIIETO MpOrpaMMy, YUUTHIBAIOCH, YTO Mepes OOIKMM OO0pa3oBaHHEM HE CTOUT 3ajavya MpodeccruoHANbHOMI
MOJTOTOBKM O0YYaIONIMXCs. DTO OMPENeHIIO MOCTPOSHHUE Kypca KaK OOILIEKYJIBTYPHOTO, HANPaBIEHHOTO, MPEXKIEC BCEro Ha (OPMUPOBAHUE U Pa3BUTHE
MHTEpeca K U3yYCHUIO0 XMMHH. YUYTeHa OCHOBHasi 0COOEHHOCTH MOAPOCTKOBOI'O BO3pacTa — Hadallo Imepexojia oT JAETCTBAa K B3POCIOCTH, KOTOPBIM XapakTe-
pu3yercs pa3BUTHEM MO3HABATENHHOU chephl.

Ha stame ocHOBHOro 00IIero cpeaHero oOpa3oBaHUsS MPOUCXOAMUT BKIIOUEHUE OOYYAIOIIMXCS B MPOCKTHYIO U MCCIEOBATEIbCKYIO JIEATEIbHOCTh, OCHOBY
KOTOPOH COCTaBJIAIOT TaKWe YHHBEpCAJIbHBIC ydeOHBIE NEWCTBUS, KaK yMEHHE BHUAETh IMPOOJEMBI, CTaBUTHh BOIPOCHI, KiacCH(PHUIMPOBATh, HAOIIOIATH,
IPOBOJUTH AKCIEPUMEHT, JeJaTh BBIBOJBI M YMO3AKIIIOUEHUs, OOBSICHATH, JOKA3bIBaTh, 3allMIIaTh CBOM HJEH, JaBaTh ompeseneHus nonstusMm. Croga xe
OTHOCATCA IPUEMBI, CXOIHBIE C OIPENCICHUEM IIOHATUH: ONMCAHHUE, XapaKTEPUCTHKA, Pa3bsCHEHHE, CpaBHEHUE, paszinuyeHue. DopMUPOBAHHE OTUX
YHUBEpCAJIbHBIX YYEOHBIX JCHCTBMII HauMHaeTcs eui€é B HayalbHOM WIKOJE, a B Kypc€ XHUMHHU OCHOBHOM IIKOJIBI MPOUCXOAUT HMX pa3BUTHE U
COBEpIIIEHCTBOBaHUE. B CBSA3M ¢ 3TUM pe3epBHBIC Yachl IJIAHUPYETCS UCIOIB30BaTh Ha (POPMUPOBAHUE M Pa3BUTHE YMEHHI MPOEKTHOM U HCCIIe 10BaTEIbCKON
JeSITeNbHOCTH, YMEHUE BUJETh MPOOJIEMBI, 1eJIaTh BHIBOIBI M YMO3AKITIOUCHHUS.



@DopMbl, METOAbI U CPEICTBA 00yUEeHUS, TEXHOJIOTHHU
B nmamHOM Kilacce BeOyNIMMH METOJAaMH OOY4YEHUS MPEIMETY SBISIOTCA: OOBSICHUTEIHHO-WUIIOCTPATUBHBIA M PENPOAYKTUBHBIN, XOTS HCIONIB3YeTCs W
YaCTUYHO-TTOMCKOBBIA. Ha ypokax MCHONB3YIOTCS 3JIEMEHTHI CIEAYIOIIUX TEXHOJIOTHI: IMYHOCTHO -OPHUEHTUPOBAHHOE 00ydeHHue, oOyueHHe ¢ MPUMEHEHHEM
onopHseIx cxem, MKT, npoekTHas 1esITeIbHOCTb.

Hcnonb3ytores caenyromue (opMbl oOyueHHs:  ydeOHbIE 3aHATHSA, OKCKYpCHUHM,  HAOJIOJCHMs, OIBITHI, 3KCIIEPUMEHTHI, paboTra Cc yueOHOH u
JIOTIOJTHUTEBHOW JIUTEPAaTypOi, aHaIN3, MOHUTOPHHT, HCCIIEAOBATeNbCKas paboTa, mpe3eHTanus. OmnpeneneHHOEe MECTO B OBJIAJCHHUU JaHHBIM KypCOM
OTBOJIUTCSI CAMOCTOSITEIbHON paboTe: MOArOTOBKA TBOPUYECKUX paboT, COOOIIEHNH, pedepaToB.

@®opMbl POMEKYTOUYHONH M UTOTOBOM aTTeCTAllUU

[IpomexyTouHas aTTecTanus NpoBoaAUTcs B opme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEIIBHBIX PaboT;

- IPAKTUYECKUX;

- TBOPYECKUX paloT.

VYyamuecs npoxoAsT UTOrOBYIO aTTecTanuio — B Buje OI'D.

Oo6yuenne Benércs mo yueOHuky O.C.I'abpuensH «Xumusi 9 kmacc», KOTOPBI COCTAaBISET €IUHYIO JIMHUIO Y4€OHHKOB, COOTBETCTBYET (emeparbHOMY
rOCyIapCTBEHHOTI'0 00pa30BaTEeILHOrO CTaHapTa BTOPOTO MOKOJICHUs 0a30BOr0 YPOBHS M peayin3yeT aBTopckyro nporpammy O.C.I'abpuensua( 2012r.)

OTanunTeabHbIe 0CO0EHHOCTH Padoyeil MpPorpaMMbl M ABTOPCKO

OcHOBHOE cofiepKaHNE aBTOPCKOW MOJIHOCTHIO HAILIJIO OTPaKEHHUE B JAaHHOM pabouell mporpamme.

B pabouyro mporpammy 1o XMMHUHM BHECEHBI M3MEHEHHS 0 CPAaBHEHHMIO C aBTOPCKOWM: M3 pe3epBa jnobamieHo 1 yac Ha «Metamiel» B 1o0aBieH ldac Ha
[Ipaktukym 1 «CBoiicTBa METaLIOB M WX coequHeHUi». OCHOBHOE OTJIMYME JAaHHOW padouell mporpamMmbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM
IIporpaMMe MpakTH4YECKHe padOoThl CTPYIIIMPOBAHBI B OJOKM - XUMHUYECKUE MPAKTHUKYMBI, KOTOPBIE NMPOBOJATCS MOCIE M3YYEHUsI HECKOJIBKUX PA3/EioB, a B
paboueli mporpaMMe 3TH Ke MpaKkTUUYecKue padoThl AAal0TCA MOCIe U3Y4YEeHUs KOHKPETHOM TeMbl. DTO MO3BOJSET JyUIlle 3aKpENUTh TEOPETUYECKUN MaTepual
Ha MpaKTUKE U TMPOBEPUTHh MPAKTHUUYECKHE YMEHHUS M HaBBIKM HEMOCPEACTBEHHO MO JaHHOM Teme. UTOOBI MpOBECTH MPAKTUYECKYIO PaboTy MO KOT/Aa-TO
M3YUEHHOH TeMe, TpeOyeTcsl TOMOIHUTENFHOE BPeMs U1l TOBTOPEHUS TEOPETUUYECKUX OCHOB, UTO UCKIIIOUAeTCs B JaHHOM paboueil mporpamme.

Pe3ynbTaTam ocBOeHHMS Kypca XUMHUH

HpI/I HU3Y4YCHHUU XMMUU B OCHOBHOM IIKOJI€ 00€eCIIeYNBAETCS AOCTHXKCHUEC JIMYHOCTHBIX, MCTAIIPEAMCTHBLIX U IIPCAMCETHBIX PE3YJILTATOB.

JInuHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHON cpepe — UYBCTBO TOPJOCTH 32 POCCHHUCKYIO XUMUUYECKYIO HAyKy, TYMaHH3M, OTHOIIIEHHUE K TPYAY,
LIEJICYCTPEMIICHHOCTb;

¢ (hopMupOBaHME IEHHOCTHU 37J0POBOT0 U 06€30MacHOro 00pasa >KU3HU; YCBOESHHE IMPABIJI HHIUBHIYaJIbHOTO U KOJUIEKTHBHOTO 0€3011acHOT0 TIOBEICHHS B
Ype3BbIYAHBIX CUTYalMsIX, YIPOXKAIOIINX KU3HHU U 310POBBIO JTOICH;
® B TPYAOBOi chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JasbHEHIIeH 00pa3oBaTeIbHON TPAeKTOPUH;



e B II03HABaTENbHOW (KOTHUTUBHOM, MHTEJUIEKTYaJIbHON) cpepe — yMEHHUe yNpaBisaTh CBOEH O3HABATENbHOMN IS TEIIbHOCTBIO.
e (QopMupoBaHHE OCHOB 3KOJIOTUYECKON KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTMYECKOT'0 MBIIIJICHHS, Pa3BUTHE OMbITa
HKOJIOTHYECKH OPUEHTHPOBAHHON Pe(PICKCUBHO-OIIEHOYHOW U MPAKTHUECKONW JEeSITETLHOCTH B KHU3HEHHBIX CUTYAIUsX;

MeTtanpeaMeTHbl€:

® YMEHHUE CAMOCTOATEIbHO OINpPEAesATh LENH CBOETO OOydeHHus, CTaBUTh W (OpMyIUpoBaTh Aisi ceOs HOBbIE 3aqaud B yu€0e W TMO3HABATEIbHOMN
JIEATEIIbHOCTH, Pa3BUBAaTh MOTHUBBI 1 HHTEPECHI CBOEH IMO3HABATEIBHON AEATEIbHOCTH;

® YMEHHE CAMOCTOSITEIIbHO IJIAHUPOBATh IYTH JOCTHKEHUS II€JICH, B TOM YHCIIC allbTepPHATUBHBIC, OCO3HAHHO BhIOMpaTh Hanboee 3p(HeKTUBHBIE CITOCOOBI
pelIeHHs YICOHBIX M TIO3HABATEIbHBIX 3a/1a4;

® YMEHHE COOTHOCUTHh CBOM JICUCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATH KOHTPOJIb CBOEW JEATEIBHOCTH B IMPOLECCE TOCTHUKEHUS
pe3ynbTara, ONpeaesATh CIocOObI NEWCTBUI B paMKaxX MPEAJIOKCHHBIX YCIOBUHM W TpeOOBaHWM, KOPPEKTHPOBATH CBOW JCHCTBHS B COOTBETCTBHUH C
HW3MEHSIOLIEHCS CUTYaluEeH;

® yMEHHUE OIICHUBATh IPABUIILHOCTH BBIMOTHEHUS YIeOHOM 3a71a4k, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

® BJIaJICHUEC OCHOBAaMH CaMOKOHTPOJISI, CaMOOICHKH, NPHHSATHS PEIICHUH W OCYIISCTBICHUS OCO3HAHHOIO BBhIOOpa B y4eOHOH MW I103HABATEIbHOMN
JIESITCIIbHOCTH,

® YMEHHUE OMPEICIATh MMOHATHS, CO3/1aBaTh 000OIIECHHsI, YCTaHABIMBATh aHAJIOTHUH, KJIaCCU(PHUITMPOBATh, CAMOCTOSATEILHO BEIOMPATh OCHOBAHUS M KPUTEPHH
Uil Kiaccu(HKaIlMy, YCTaHABIMBaTh IPUUYMHHO-CICACTBEHHBIC CBS3U, CTPOHMTH JIOTHYCCKOS PaCCyKJICHHE, YyMO3aKIoueHHe (MHIYKTHBHOE,
JNETYKTUBHOE W 110 aHAJIOTHH) U JIeTIaTh BHIBOJIBI,

® YMEHHE CO3/1aBaTh, IPUMEHSTH U TPEOOPA3OBLIBATh 3HAKU U CUMBOJIBI, MOAETHU M CXEMBI JJIs PEIICHUs YUeOHBIX U MMO3HABATEIILHBIX 33]1a4;

® YMEHHE OPraHU30BBIBATh YY€OHOE COTPYIHMYECTBO U COBMECTHYIO JIEATEILHOCTh C YUYUTEIEM M CBEPCTHHKAMU; pabOoTaTh WHIWBHUAYAIBHO U B TPYIIIE:
HaxoJIUTh OOIIee pelIeHue W pa3pemarbh KOH(MIUKTH Ha OCHOBE COIJIACOBAHMS TMO3HMIIMH M y4€éTa MHTEPECOB; (hOpMyIHpOBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHMUE;

® YMEHME OCO3HAHHO MCIIOJIb30BaTh PEUEBBIEC CPEJICTBA B COOTBETCTBUM C 3a/ladyeii KOMMYHUKAIIUU JIJIs1 BBIPQKEHHSI CBOMX YYBCTB, MbICIICH U
MOTPEOHOCTEH; MITAHUPOBAHUS U PETYISIIINK CBOEH JESITETbHOCTH; BIAJICHHE YCTHON U MICHhbMEHHOUN pedbl0, MOHOJIOTMYECKOM KOHTEKCTHON peUblo;

e (hopMUpPOBaHUE U PA3BUTHE KOMIETCHTHOCTH B 00JIACTH UCTIOIB30BaHUS MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;
e (¢dopmMHUpOBaHUE U PA3BUTHE SKOJIOTMUECKOTO MBIIJICHHS, YMEHHE MPUMEHSATh €ro B MO3HABATEIbHOM, KOMMYHHUKATUBHOW, COLMAILHONW MPaKTUKE U
npohecCHOHATBHON OpUEHTAIUH.

IIpenmeTtHbIe:

1.B no3naBartenbHOM cepe:

® J1aBaTh ONPENENCHUS M3YYEHHBIX MOHATUN: «XUMUYECKUH FIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTble U CIOXHBIE BEIIECTBA», «BEIIECTBO»,
«xummuueckas (opMmyna», «OTHOCHTENbHAsh aTOMHash Macca», «OTHOCHUTEIbHAas MOJICKYJISIpHAs Maccay, «BaJCHTHOCTBY», «CTENEHb OKUCICHHS,
CKpUCTAIUTUYECKAs PEIIETKa», «OKCUABD), «KHUCIOTBI), «OCHOBAHUS», «COIMU», «aM(POTEPHOCTh», «UHIUKATOP», «IEPUOAMYSCKUN 3aKOHY,
«IIepuognvCCKad Ta6np1ua», «U30TOIbD», «KXHMHUYCCKAs CBA3b», <«QJCKTPOOTPULATCIIBHOCTE», «XUMHUYCCKAd pPCaKOUsA», «XHUMHYCCKOC YPaBHCHUC),
«TE€HETUYECKAs CBS3bY, «OKHCIICHUEY, «BOCCTAHOBIIEHHUEY, «3JIEKTPOIUTUYECKAS TUCCOLUALIUD, KCKOPOCTh XMMUYECKON peaKIny;

® OnmucaTrb JEMOHCTPAIIMOHHBIC 1 CaMOCTOATCIIbHO ITPOBCACHHBIC XUMHNYCCKHUE OKCIICPUMEHTHI;

® OMUCHIBATh U Pa3InyaTh U3yUEHHBIE KJIACChl HEOPTaHUUECKUX COETMHEHUH, MPOCTHIE U CIOKHBIE BEUIECTBA, XUMUYECKUE PEAKIIUH;

e Kiaccu(UIIMPOBATh U3yUYEHHBIE OOBEKTHI U SIBJICHNUS,



e JienaTh BBIBOJABI M YMO3AKIIOUEHHUS U3 HAOMIOJICHUH, N3YYEHHBIX XUMUYECKHX 3aKOHOMEPHOCTEN, MPOrHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BEUIECTB I10
AHAJIOTMU CO CBOMCTBAMM U3Y4YCHHBIX;

® CTPYKTYypUPOBATh U3YUYEHHBIM MaTepUaa U XUMUYECKYIO HH(POPMALINIO, TOIYYEHHYIO U3 APYTUX UCTOUHUKOB;

® MOJIEIMPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB -3 IEPHOAOB, CTPOEHHE MTPOCTHIX MOJIEKYJI;

2.BIIeHHOCTHO — OpMEHTAIIMOHHOM cdepe:
® aHaJIM3MpPOBATH U OULCHHUBATH IIOCIICACTBUA IJIs1 01<py>1<a}01ueﬁ Cp€abl OLITOBOH H HpOH3BOJICTB€HHOI>i JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C
nepepaboTKOil BEIIecTB;
3. B TpynoBoii cepe:
® IPOBOJUTH XMMHUYECKUN IKCIIEPUMEHT;
4. B cepe 6e30macHOCTH KU3HEAESATEIBHOCTH:

® OKa3bIBaTh IICPBYIO MOMOIIB IIPU OTPABJICHUAX, OKOT'aX U APYIrUuX TpaBMax, CBA3aHHLIX C BCHICCTBAMU U J'Ia60paT0pHBIM O60py,[[0BaHI/IeM.

TemaTnyeckoe IUIAHUPOBAHUE Y4eOHOT0 MaTepuaja

Ne HasBanwue riaBbl Komnmuecto [pakTHueckue KoHTponbsHbIe
TJIaBBI 4acoB paboThI paboThI
Beenenue. O0mmas 6 Nel

XapaKTEePUCTUKA XUMUYECKUX
3JIEMEHTOB U XUMUUYECKUX
peaknuid. [leprognueckuit
3aKkoH ¥ [leprognueckas
CUCTEMA XUMHYECKUX
anemenToB /.M. MenaeneeBa

1. Mertanisl 18 Nel-3 No2
3. Hewmeramisr 28 Ne4-6 Ne3
5. 0O0001IeHE 3HAHUI 10 XUMUU 10 Ned

3a KypC OCHOBHOM IIKOJIBI.

6. Peseps 4

Hroro 70 6 4




OcHOBHOE cojiep:KaHne Kypca

Beenenne. O0mas XapakTepuCTHKA XHMHYECKHUX 3JIeMEHTOB M XUMHYecKHX peakuuii. [lepuoanyecknii 3axon u [lepuoanyeckas cucrema
xumuuyeckux 3jemeHToB . U. Menaeneea (10 u)

XapakTepucTUKa 3JIEMEHTa Mo ero noynoxeHutro B Ilepumonmueckoir cucreme xumuueckux snnemeHToB /. M. MengeneeBa. CBOMCTBa OKCHAOB, KHUCJIOT,
OCHOBAHHUH M COJIel B CBETE€ TEOPUH DIIEKTPOIUTHUYECKON JAUCCOIMAIIMA U OKUCIICHUS-BOCCTAHOBICHUS. [IOHATHE O TIEpeXOaHBIX dNeMeHTax. AM(OTEPHOCTb.
I'eneTnueckuil psa nepexonHoro anemeHrta. [lepuogumueckuit 3akoH u llepuogudeckas cucrema xumuyeckux ieMeHToB J[. M. MenpneneeBa. Xumuueckas
OpraHMU3alMs KUBOW M HEXKUBOW MPUPOIbl. XUMHUUYECKHMH COCTaB S/Ipa, MAaHTHUU W 3€MHOM KOpbl. XMMHUUYECKUE BJIEMEHTHI B KIIETKAaX >KUBBIX OPraHW3MOB.
Maxkpo- u mMukpodsieMeHTsl. O000IIeHIe CBEICHUN 0 XUMUYECKUX peakiusax. Kmaccudukamus XuMHUUECKUX Peakiuil Mo pa3luyHbIM MPU3HAKAM: «YHCIO U
COCTaB pearupyroumx U O00pa3zyIoLIUXCs BEIIECTB», «TEIUIOBOM 3P QEeKT», «HalpaBICHHE», «U3MEHEHHE CTENEHEH OKHMCIEHHUS AJIEMEHTOB, O0pa3yIOIIUX
pearupyrolue BellecTBa», «dasza», «ucronb3oBaHuE KaraimuzaTopay». lloHsaTue o ckopocTu XuMudeckod peakuuu. DakTopbl, BIUSIONIME HA CKOPOCTh
XUMHYECKUX peakuuid. Katanuzatopsl u katanu3. MHTHOUTOPEI. AHTHOKCHAAHTHI.

JdemoHcTpaumu.

Paznmmunsie gopmer tabmuner JI. Y. MengeneeBa. Mojenn aToMOB 3JieMeHTOB 1—3-T0 mepuoioB. Mojiellb CTPOCHHSI 3eMHOTO Iiapa (IOIepeuHbld pa3pes).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOW pEaKIUu OT MPUPOIbl PEarupyrollnX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaklMH OT KOHILIEHTPAlUU
pearupyromux BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHMUYECKOM peakUMHM OT IUIOIIAJU CONPUKOCHOBEHHS PEAarupylollUX BEUIECTB («KUIALIUN CIION).
3aBUCUMOCTbh CKOPOCTH XMMHUYECKOW PEAKIIMU OT TeMIIEpaTyphl pearupyronux BemecTB. | OMOreHHbIN U reTeporeHHblid KaTtainu3bl. DepMeHTaTUBHBIN KaTalus.
HNurubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlonmydyeHue ruapoOKCUa IMHKA U UCCIEIOBAHHE €ro CBOMCTB. 2.MojaenupoBaHnue noctpoeHus llepuonnueckoi cucrembl XUMHYECKUX 3jeMeHToB [l U.
MengeneeBa. 3. 3ameleHue xemne3oM menu B pactBope cynbdara menu (II). 4. 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEakiMu OT MPHUPOAbI pearupyromux
BEIIECTB HA IPUMEPE B3aUMOJAEHUCTBUS KUCIIOT C METAJIIIAMH.

5. 3aBUCMMOCTh CKOPOCTH XMMHUYECKOW PEaKIUH OT KOHIIEHTPAlUM pPEarupyrolldX BEIIECTB HA MPUMEpPE B3aUMOJCUCTBUS IMHKA C COJISTHOM KHUCIIOTOH
Pa3IMYHON KOHIIEHTPALINH.

6. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKOW pEeakIud OT IUIOMAAW COIMPHUKOCHOBEHHUS pEarupyrollux BemecTB. 7. MoAenupoBaHHE «KHUIIALIETO CIos». 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT TEMIEpATyphl pearupyoliruX BEeLeCTB Ha mpuMepe B3aumoseicTBus okcuna menu (II) ¢ pactBopom cepHoit
KHUCTIOTHI pa3inyHoOll Temmeparypsl. 9. PaznoxeHnue mepokcuaa Bojopoja ¢ momormibio okcuna mapranua (IV) u karanmasel. 10. OOGHapyxeHHe KaTajga3bl B
HEKOTOPBIX MUIIEBLIX MpoAyKTax. 11. NHrubupoBanre B3auMOJCHCTBHUS KUCIOT C METAIUIAMHU YPOTPOITMHOM.

IIpeaMeTHbIE pe3yibTaThl 00y4YeHMsI

Yyanuiics 10JIKeH ymems:

WCIIONIb30BaTh MPU XaPAKTEPUCTUKE MPEBPAILICHUM BEUIECTB MOHATUS: «XUMUUYECKAsl PEaKLUs», «PEaKUHH COCIUHECHUS», «PEaKUUHN PA3IOKEHUDY, «PEaAKIIUU
oOMEHa», «peakluu 3aMELICHUS», «PEaKIUU HEHUTpaTu3alun», «IK30TEPMUUYECKUE pEaKLUUN», <«OHIOTEPMHUECKHUE PpEaKLUUn», «0O0paTUMbIe peaKLUuun»,
«HEeoOpaTHUMbIE PEaKINI», OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMIY, «TOMOTEHHBIE PEaKIMn», «TeTEPOreHHbIE PEaKLUNy», «KaTAIUTUYECKUE PEaKIInmny,
«HEKATATUTHYECKUE PEAKITNIY, «TEIIOBOM 3PPEKT XUMUUECKON PEaKIIUN», CKOPOCTh XMMHUECKON PEaKIINI, «KaTaTn3aTopy,;

XapaKTepu30BaTh XMMUYECKHE DJIEMEHTHl 1—3-TO MEepHoJ0B MO WX MOJOXKEHHIO B Ileproandeckoit cucreme xuMmuyecknx anemMeHtoB J[. M. Menneneesa:
XUMHYECKUN 3HAK, MOPSIKOBBIA HOMEp, MEPUOJl, TPYIIa, MOATPYINa, OTHOCHTEIbHAs aTOMHAs Macca, CTpOEHHE aToMma (3apsll sapa, YUCIO MPOTOHOB U
HEHTPOHOB B si/ipe, O0Iee YUCIIO IEKTPOHOB, Paclpe/ieIeHUe HIEKTPOHOB O 3JIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (pOopMyIia, Ha3BaHUE U TUI BHICIIETO
OKCHJIa ¥ TUJIPOKCH/IA, JIETY4Ero BOJOPOIHOTO COSTUHEHHUS (17151 HEMETAILIIOB));

XapakTepu30BaTh O0IIME XMMUYECKHUE CBOWCTBAa aM(OTEPHBIX OKCHJIOB M THUAPOKCHIOB; MPHUBOIUTH MPUMEPHl PEaKLMi, MOATBEPKIAIOIINX XUMHUYECKHUE
CBOIiCTBAa aM()OTEPHBIX OKCUAOB U THIPOKCHUIOB;



JaBaTh XapaKTEPUCTUKY XUMHUYCCKMX PEaKIHWid 1O YUCITY W COCTaBYy HMCXOJHBIX BEIIECTB M TPOAYKTOB PEAKIUU; TEIIOBOMY 3(PQEKTy; HAIpPaBIICHUIO
MPOTEKAHUS PEaKLUN; U3MEHEHHUIO CTETIEHEN OKUCIICHUS JIEMEHTOB; arperaTHOMY COCTOSTHUIO HCXO/IHBIX BEHIECTB; YUYaCTUIO KaTalu3aTopa;

OOBSICHATh W MPUBOAUTH MPUMEPHI BIUSHUS HEKOTOPHIX (aKTOPOB (IPHPOJAA PEarupyrolMX BEMIECTB, KOHIEHTpAIMs BEIIECTB, NABJICHHE, TeMIIepaTypa,
KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUS PEarupyOIIUX BEIIECTB) HA CKOPOCTh XUMUUYECKUX PEAKIUA;

HaO0JI0/IaTh U OIUCHIBATh YPABHEHUS PEAKIIMI MKy BEUIECTBAMH C ITOMOIIbIO0 €CTECTBEHHOT' O (PYCCKOT0 MIIH POJIHOTO) SI3bIKA U SI3bIKAa XUMUH;

MPOBOJMTH OMBITHI, MOATBEPIKIAIONINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHAOB W THIPOKCHJIOB; 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOH pPEaKIHH OT
pa3nuYHbBIX (HaKTOpOB (NPHUPOJA PEeardupyIONINX BEIISCTB, KOHIICHTPAIWS BEIIECTB, JaBIICHUE, TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMPHKOCHOBEHUS
pearupyrommx BEIecTB).

MeTtanpeaMeTHble pe3yJabTATHI 00y4eHH s

Yyamuiics 10JIKeH ymemp:

OIpENENATh LeJdb YUeOHON NEeATENbHOCTH C MOMOIIBI0 YUUTENS U CAMOCTOSTEIbHO, UCKATh CPEACTBA €€ OCYILECTBIEHUS, padoTas Mo IUIaHy, CBEpATh CBOU
JEUCTBHS C LENbIO M MPU HEOOXOAUMOCTH HUCIIPABIISTH OMIUOKU C TIOMOIIBIO YYUTETSI M CAMOCTOSATENHHO;

COCTaBJISITh AHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJIEJIM C BBIIEJICHHEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBbEKTa M NPEICTABIEHUEM HUX B MPOCTPAHCTBEHHO-TpaUUYECKOM WIM 3HAKOBO-
CUMBOIHYECKON (hopme;

OIIpeNeTSATh BUIBI KiacCH(PHUKAINH (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBJIATh MIPSAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metamuibl (14 1)

[Tonoxenue meramnos B [lepuoanueckoil cucreMe xumMudeckux diaeMeHToB /. 1. MenneneeBa. Meraummueckas: KpUCTAIUIMYECKAs PELIETKA U METAJIINYEeCKast
XUMHU4ecKas cBsi3b. O0mme Gpuzndeckue cBoiicTBa MeTayioB. CIUlaBbl, X CBOWCTBA M 3HAYCHHE. XMMHUYECKHE CBOMCTBA METALUIOB KaK BOCCTaAHOBHUTEJEH, a
TaKXKE B CBETEC UX MOJOXKEHHUS B IJIEKTPOXUMUYECKOM DSy HampspDKeHui metamuioB. Kopposus metanioB M crmocoObl 00psObl ¢ Heil. MeTamisl B mpHupoe.
O6u1re criocoObl UX MOTYUYCHHUS.

OO0uas xapakTepuCcTHKA 1IEJ0YHBIX MeTalI0B. MeTtasutel B ipupoje. Oomue criocoosl ux moiaydenus. Ctpoenue atromoB. Lllenounsie MeTamibsl — mpocThie
BelecTBa. BakHelre coelnHeHUs] MIETOYHBIX METAJIOB — OKCHUJIBL, THAPOKCHIBI U CONMU (XJIOPUABI, KapOOHATHI, Cylb(]aThl, HUTPAThl), UX CBOWCTBA U
pUMEHEHHE B HApOJHOM X03siiicTBe. Kanuitnbie ynoOpeHus.

OO0mas xapakTepuCTHKA 3JIEMEHTOB I1aBHOM noArpynns! I1 rpynnel.

Crpoenne atomoB. lllenouHO3eMeNnbHbIE METAIUIBI — MPOCTHIE BelllecTBa. BakHelne coeAMHEHUs EJI0YH03EMENbHBIX METAINIOB — OKCH/JIbI, TUAPOKCUIBI U
conu (XJI0puasl, KapOOHATHI, HUTPATHL, CyIb(atel, pochaTsl), UX CBOMCTBAa M MPUMEHEHUE B HAPOIHOM XO3SHCTBE.

ANIOMUHH.

Crtpoenue aroma, (pu3nUecKue U XMMHUYECKHE CBOWCTBA MpocTOoro BemiectBa. CoelMHEHUs aIOMMHMSI — OKCHJ U THAPOKCHI, UX aM(pOTEpHBIH XapakTep.
Baxueiimue conu anmomMunus. [Ipumenenne antoMuHNs U €10 COEUHEHUN.

Keaeso.

Ctpoenue aToMa, (pu3Mueckue U XMMUUECKUe CBOMCTBA IIPoCcToro BemecTsa. ['enernueckue psaasl Fet? u Fe
Baxueiimue conu xxene3a. 3HaUSHUE JKeJe3a U €ro COSAUHEHUHN JUIsl PUPOJIbI U HAPOAHOT'O X034 CTBa.
JdeMoHcTpanum.

OO0pa3ipbl MEI0YHBIX U IIEJIOYHO3EeMEeIbHBIX MeTaioB. O0pa3ibl criaBoB. B3anMonelicTBrue HaTpus, TUTHUS U Kalmblusl ¢ BoJoW. B3aumoneiicTBue HaTpus u
Marausi ¢ KuciopoioM. BzaumoneiictBue meraymuioB ¢ Hemeramiamu. [lonydenue runpokcunos xenesa (I11) u (1II).

JlaGopaTopHbIe ONBITHI.

12. BzaumoneiicTBHEe pacTBOPOB KHUCIOT U coiedl ¢ metauiamu. 13. O3HakomiieHwe ¢ pyaamu xenesa. 14. OkpamvBaHue TJIAMEHHM COJNSIMU IIETOYHBIX
MetauioB. 15. BzaumogeiictBue kanbuus ¢ Bogoi. 16.11onydyenne rugpokcuia Kajiblus U UCCIEI0BAHUE €T0 CBOWCTB.
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17. IlomyyeHnue ruapoKcuaa allOMUHNS U UCCIIEIOBaHKE €ro cBOMCTB. 18. B3aumoneiicTBue jxenes3a ¢ consiHol kucinotoil. 19. Ilonydyenue ruipoKCHIoB xKenes3a
(IT) m (IIT) u u3yueHue uxX CBOMCTB.

IIpenmerHblie pe3yJbTaThl 00yYeHH s

Yyamuiics 10JIKeH ymemp:

WCIIONIb30BaTh IPU XapaKTEPUCTUKE METAUIOB M UX COCIMHEHHM NOHATHS: «METaUIbl», «PsAJ AaKTUBHOCTH METAUIOB», «IIEJIOYHBIE METAJLIbD»,
«ILET0YHO3EMEIIbHbIE METAJUIbD», UCMOJIb30BAaTh UX MPHU XAPAKTEPUCTUKE METAIOB; JaBaTh XapaKTEPUCTUKY XUMUYECKUX SJIEMEHTOB-METAIUIOB (IIETOUYHBIX
METaJIOB, MarHusi, KaJIbIUs, ATIOMUAHMS, JKeJie3a) 1Mo UX moyioxkeHuto B [lepuonnueckoit cucreme xumuueckux snemeHToB Jl. M. MenpaeneeBa (XuMuuecKkui
3HAaK, MOPSAKOBBIA HOMEp, EPUO/, TPYIIA, MOArPYIINa, OTHOCUTENbHAs aTOMHAsl Macca, CTpOeHHe aroma (3apsia siapa, YUCIOo MPOTOHOB M HEHTPOHOB B S/pE,
o0l1ee 4YuCIIO 3JEKTPOHOB, paclpeieieHUe 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO, (OpMylia, Ha3BaHHE W THUI BBICIIErO OKCHAA U
TUIAPOKCU]IA);

Ha3bIBaTh COCAMHEHUSI METAJJIOB M COCTABIIATH UX (POPMYJIBI [10 Ha3BAHUIO;

XapaKkTepu30BaTh CTPOECHUE, 00IIHe PU3NUIECKUE 1 XUMHUUECKUE CBOMCTBA POCTHIX BEIIECTB-METAIIOB;

OOBSACHATh 3aBHCUMOCTh CBOWCTB (WJIM TpPEICKAa3bIBaTh CBOMCTBA) XMMHYECKHUX DJIEMEHTOB-METAIOB (paJnyc, METAJUIMYECKHE CBOIMCTBAa 3JIEMEHTOB,
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COEIUHEHHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB U I'MAPOKCHJIOB,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MOJ0keHUs B [lepnonndeckoii cucreme xuMuueckux aiaemenToB 1. . Menneneesa;

OIKCHIBATh OOIIME XUMUYECKUE CBOWCTBA METAJIJIOB C ITOMOIIIbIO €CTECTBEHHOI'O (PYCCKOI'0 MJIM POJIHOTO) A3bIKA U S3bIKA XUMHH;

COCTABJISITh MOJIEKYJISIPHBIE YPAaBHEHUSI PEAKIUM, XapaKTEPU3YIOUIUX XMMHUYECKHUE CBOWCTBA METAUIOB M MX COEIMHEHHWH, a TaKKE€ DJIEKTPOHHBIE ypaBHEHUS
MPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS,

YPaBHEHUS AIEKTPOIUTUUECKON AUCCOUALNN; MOJIEKY/ISIPHBIE, IOJIHBIE U COKPAILlEHHbIE HOHHBIE YPaBHEHUS PEAKLIMM C yJaCTHEM 3JIEKTPOJIUTOB;
YCTaHABIMBATh IPUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHMEM aToOMa, XUMHUYECKOM CBS3bI0, THUIOM KPUCTAJUIMYECKOW PEHIETKH METANIOB U HX
COCIMHEHHH, UX 00IUMU PUZNUYECKUMHU U XUMUYECKUMH CBONCTBAMU;

OIKCHIBaTh XUMUYECKHUE CBOICTBA LIEIOYHBIX U IIEIOYHO3EMENIBHBIX METAJUIOB, @ TAK)KE AIIOMUHMS U XKEJle3a U UX COCIUHEHUM ¢ IOMOILBIO €CTECTBEHHOTO
(pyccKOro Uil POJHOTO) SI3bIKA U S3bIKA XUMHUH;

BBITIOJHSATH, HAOIIOIAaTh U OMUCHIBATh XUMUYECKHUM SKCIIEPUMEHT 10 PACMIO3HABAHUIO BAKHEHIIINX KATHOHOB METAJNIOB, THIPOKCH-HOHOB;

9KCIIEPUMEHTAIbHO UCCIIE0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUH, pEIIaTh HKCIIEPUMEHTAIbHBIE 3a]Ja4H 110 TeMe «MeTaibly;

OIKCHIBAaTh XUMUYECKHUI 3KCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOT0 (PYCCKOI'0 MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

MIPOBOAUTH PAcUEThl IO XUMHUYECKUM (pOpMyJIaM U YpaBHEHHSIM PEaKIUi, MPOTEKAIOIINX C YIaCTHEM METAIJIOB U UX COeTMHEHU .

MetanpeameTHble pe3yJbTaTbl 00y4YeHus!

Yyamuiics 10JIKeH ymemp:

paboTarh MO COCTAaBICHHOMY IUIaHY, UCIONB3Ys HAPSAIY C OCHOBHBIMU U JIOTIOJIHUTEIBHBIC CPEACTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE MTPHUOOPHL, CPEACTBA
HKT); c moMouIpio yuuTenst oTOMpaTh Ul peleHus yueOHbIX 3a/1a4 He0OXOJMMBbIE CII0BAPH, SHIUKIONEINH, CIIPABOYHHUKH, SJIEKTPOHHbIC TUCKH;
COIOCTABJIATh U OTOMpaTh MHGOPMAIUIO, MOIYYEHHYIO U3 Pa3IMYHbIX HUCTOYHHMKOB (CIOBApPH, SHUMKIIONEIUH, CIPABOYHUKU, IJIEKTPOHHBIE TUCKU, CETh
HuTtepHer);

MPEJCTABIATh HH(POPMALIMIO B BUJE TAOJIHII, CXEM, OIOPHOT0 KOHCIIEKTa, B TOM uucie ¢ npumenenuem cpencts UKT;

0(hOpMIISITH CBOM MBICIIH B YCTHOW W NMHCBMEHHOW PEYM C y4€TOM CBOMX YYEOHBIX W KM3HEHHBIX PEUYEBBIX CHUTYaIMi, B TOM YHCIIE C MPUMEHEHHEM CpPEICTB
UKT;

COCTaBJIATh PELEH3UIO HA TEKCT;

OCYILIECTBIIATH 10KA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IlpakTukym 1. CBOMCTBa METAJIOB M UX COeUHEeHUN (2 1)



1. OcymiecTBieHne MEMOYKH XUMUYECKUX TpeBpanieHuit. 2. [lomyueHue m cBOWCTBa COENMMHEHMM MeTaioB. 3. PelieHune skcneprMEHTAIBHBIX 3a/a4 Ha
pacno3HaBaHME U MOITYYEHUE COETMHEHUN METAIIOB.

IIpeamMeTHble pe3yabTaThl 00y4eHHUs

Yyamuiics 10JIKeH ymemp:

oOpaiaThes ¢ 1ab0paTopHbBIM 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU IPUOOpPAMU B COOTBETCTBUHU C IIPABHIIAMHU TEXHUKU O€30M1aCHOCTH;

HaOII0IaTh 32 CBOWCTBAMHU METAIIJIOB U UX COSAMHECHUN U SBJICHUSIMH, TPOUCXOASIINMU C HUMH;

ONMKCHIBATh XUMHUUYECKHUI IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 MJIM POAHOTO) SI3bIKA U SI3bIKA XUMUH,

JIENIaTh BBIBOJIBI 110 PE3YJIBTATAM MPOBEIECHHOIO YKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJabTATHI 00y4eHH s

Yyamuiics 10JIKeH ymemp:

OIpeNEeNATh, UCXO/IS U3 yueOHOM 3a/1aui, HE0OXOJUMOCTh UCIIOIb30BaHUS HAOMIOICHUS HIIK SKCIIEPUMEHTA.

Tema 3. Hemera/minbl (25 4)

OO6mrast xapakTepuCTHKa HEMETAUIOB: noyioxkeHue B Ilepuoanueckoit cucreme xumuueckux sinemeHToB J[. M. MeHneneeBa,0c00€HHOCTH CTPOCHHSI aTOMOB,
anekTpooTpunareabHocTh (D0) kKakMmepa «HeMeTaluTMaHOCTHY, psia D0. Kpucramimdeckoe CTpoeHHE HEMETAUIOB — MPOCTBIX BEIMIECTB. AJUIOTPOITHSI.
®dusnueckre cBoMcTBa HeMETaAIIOB. OTHOCUTENbHOCTD MOHATUN «METAIT» U «HEMETaJ.

Bonopoa.llonoxenue Bomopona B Ilepuoanueckoit cucreme xumuueckux sneMeHToB J[. M. MenneneeBa. Ctpoenue atromMa v MoJieKyibl. dusnueckue u
XUMHUYECKHE CBOMCTBA BOJIOPOAA, €0 MOJyUYEHHUE U IPUMEHEHHE.

Bona.

Crpoenue monekyibl. BonopomHas xumudeckas cBsizb. OU3MUECKHE CBOWCTBA BOJBI. AHOMAIIUU CBOWCTB BOJBL. [ mapodunbsHbie U THApOYOOHBIC BelIecTBa.
XuMHYeCcKHe CBOWCTBa BOJbI. KpyroBopor Bojawl B mpupozae. Bomoounctka. Aspanusi Boasl. beiToBeie hunbTpel. MuHepaibHbie BOAbl. {ucTuimmmpoBaHHas
BOJIa, €€ MOJTYyYEHUE U IPUMEHEHUE.

O0mas XapaKTepuCcTHKA raJloreHOB.

Crpoenune atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE COEAMHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, ¢prope u ioxe. [IpumeHeHre raoreHoB U UX COeIMHEHUIN B HAPOIHOM XO35HCTBE.

Cepa.

Crpoenue aToma, aJuIOTpONUs, CBOMCTBa U NMpuMeHeHne pombOuyeckoil cepbl. Okcuasl ceprl (IV) u (VI), ux nomnydenue, coiictBa u npumeHenue. CepHas
KHCJIOTa U €€ COJIM, X IPUMEHEHHE B HAPOJHOM X03s1iicTBE. [Ipon3BOACTBO CEpHOIM KUCIOTBHI.

A3or.

Crtpoenrie aToMa M MOJIEKYJIBI, CBOMCTBA MPOCTOr0 BelIecTBAa. AMMHAK, CTPOCHHE, CBOWCTBA, MOJydeHHE M npuMeHeHue. Coilu aMMOHUSA, UX CBOWCTBA U
npumenenue. Okcupl azota (1) u (IV).

A3OTHas KUCIIOTa, €€ CBOMCTBA U MTpUMEeHEeHHEe. HUTpaThl 1 HUTPUTHI, TPOOIIeMa UX CONEPKAHUS B CEIbCKOXO3SUCTBEHHON MPOAYKIIMHA. A30THBIC yIOOpEHUSI.
dDochop.

CrtpoeHnne aTroMa, ajuIOTPOIHs, CBOWCTBa Oemoro u kpacHoro ¢ocdopa, ux npumeHeHue. OcHoBHBIE coenuHeHus: okcun (ocechopa (V) u oprod ochopras
kucnora, pocharer. DocopHbie ynoOpeHus.

Yraepoa.

CrtpoeHue aTomMa, alIoTpomnusi, cBoicTBa Moaupukanuii, npumenenue. Oxcuasl yruepozaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsl: KalnblUT, COAa,
MOTAalll, UX 3HaYEHUE B MIPUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii.

Crpoenne aTomMa, KpUCTALIMYCCKUN KPEMHUMN, ero cBoiicTBa W npumeHeHue. Oxcup kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CHUITUKATHl. 3HAYCHUE
COEJIMHEHMI KPEMHUS B dKUBOM U HEXHUBOM npupoe. [loHsTue o cCumMKaTHON MPOMBIIIUIEHHOCTH.



JdemoHcTpanmnu.

OO0pasibl TaJoreHoB — MPOCTHIX BellecTB. B3anMoaelicTBre TaloTeHOB C HATPHEM, C allOMUHHEM. BbITecHeHHe XJI0poM Opoma UM MoJa U3 PacTBOPOB HUX
coiel. B3aumonencTsue cepsl ¢ METaLIaMU, BOJZOPOAOM U KHUCIOPOAOM. B3aumozeicTBue KOHLEHTPUPOBAHHOM a30THOM KMCIIOTBHI ¢ Meabto. [lornomenue
yTJIeM PacTBOPEHHBIX BEUIECTB MIIHM ra3oB. BoccranoBieHne Menu u3 ee okcunaa yriem. OOpasmbl MPUPOAHBIX COSAMHEHHH XJopa, cepbl, ¢hocdopa, yriaepona,
kpemHusi. OOpa3ipl BaKHEHIINX 71 HAPOAHOT0 X034iCcTBa Cyab(haToB, HUTPATOB, KapOoHaTOB, (hocdaroB. OOpa3ibl CTeKIIa, KEPAMUKH, LIEMEHTA.
JlaGopaTopHbIe ONBITHI.

20. Ilomyuenune m pacno3HaBanue Bogoponaa. 21. MccnegoBanue MOBEPXHOCTHOTO HATSDKEHHS BOJbI. 22.PacTBopeHme mepMaHraHata Kajiusli WM MEIHOTO
Kyrmopoca B Bojie. 23. 'maparamnus o6e3BoxkeHHoro cyibdara meau (I1). 24. M3roroBneHne rumcoBoro oTmnevaTka.

25. O3HaKOMIIEHHE C KOJUICKIHEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHUHEpalbHOU Bojbl. 27. KauecTBeHHas peakiivs Ha rajloreHUa-uOHbL.
28. Tlomydenne u pacriozHaBanue kuciopona. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CBoiicTBa pa3zbaBieHHOM cepHOM KuchaoThl. 31. U3yduenue
cBoiicTB ammuaka. 32. PacriosnaBanue coneri ammonwus. 33. CBoiicTBa pa30aBIeHHONW a30THOM KHCIIOTHL. 34. B3ammonmelicTBrEe KOHIIEHTPUPOBAHHON a30THOM
KUCIIOTHI ¢ Mezbto. 35. 'openne ¢pochopa Ha Bo3ayxe u B kuciopozne. 36. PacnnoznaBanue ¢ocdaros. 37. ['openue yris B kucinopoze. 38. [lonydeHnue yronpHon
KHCJIOTBI U u3yueHue ee cBorcTB. 39. [lepexos kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [lomydeHne KpeMHEBON KHUCIIOTHI M U3y4EHUE €€ CBOMCTB.

IIpeaMeTHBbIE pe3yabTaThl 00y4eHUS

VYyamuiics 10JIKeH ymemp:

WCIIOJIb30BaTh MPU XapaKTEPUCTUKE HEMETAJIOB U UX COCIUHEHUI MOHSTHS: «HEMETAJUIbl», «TaJOreHbD», «aUIOTPONHbIE BUIOU3MEHEHHUS», GKECTKOCTh
BOJIBI», «BPEMEHHAas! ’KECTKOCTh BOJIbI», «IIOCTOSIHHAS KECTKOCTh BOJBI», «00IIasi ’KECTKOCTh BOABIY;

JlaBaTh XapaKTEPUCTHUKY XMMHUYECKHX 3JEMEHTOB-HEMETANIOB (BOJOPOJA, TaJOreHOB, KUCIOPOAa, cepbl, a3ora, (ocdopa, yriepoaa, KpeMHHUS) MO HX
nonoxeHuto B [lepuoanueckoit cucreme xumudeckux saeMeHToB JI. M. MenneneeBa (XMMUYECKU 3HAK, MOPSIAKOBBIM HOMED, MEPUOJ, TPYIIa, MOArPYIIa,
OTHOCHUTETbHAS aTOMHAsi Macca, CTpPOEHUE aroma (3apsl sApa, YUCIO IPOTOHOB M HEUTPOHOB B siApe, 0OIIee YHCIIO SJEKTPOHOB, paclpe/iesieHue 3 IEKTPOHOB 110
AJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (hopMyia, Ha3BaHWE M THUIl BBICHIETO OKCHAAa W THUAPOKCHIA, (opMyna M XapakTep JETY4ero BOJOPOIHOIrO
COCJIMHEHHS ),

Ha3bIBAaTh COSAMHEHUS] HEMETAIIJIOB U COCTaBIISATh MX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTpOEHUE, 00IIHe PU3NIECKUe U XUMHUYECKUE CBOMCTBA IPOCTHIX BEIECTB-HEMETAILIOB;

OOBSICHATh 3aBHCHUMOCTh CBOMCTB (WJIM MpeACKa3bIBaTh CBOICTBA) XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB (Pajnyc, HEMETAJUIMUECKUE CBOWCTBA 3JIEMEHTOB,
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COETUHEHHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB U TMAPOKCHJIOB,
JIETYYUX BOJOPOJHBIX COCAUHEHUN, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT moyioxkeHus B [lepuoanueckoii cucreme xuMuyeckux anementos [, U.
Menneneena;

OIHKCHIBATh OOIIME XUMUYECKHE CBOMCTBA HEMETAIIJIOB C MTOMOIIBIO €ECTECTBEHHOTO (PYCCKOT0 UM POJIHOTO) A3BIKA U A3bIKA XUMHH,

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHHS PEAKLIMM, XapaKTepU3yIOINX XUMUYECKUE CBOMCTBA HEMETAIJIOB M UX COSAMHEHUH, a TAaKXKe DJIEKTPOHHBIE YpaBHEHUS
MIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS;

ypaBHEHUS AJIEKTPOIUTUUECKON AUCCOIMAIINN;, MOJIEKYJISIPHBIE, TTOJIHbIE U COKpAllleHHbIE HOHHBIE YPAaBHEHUSI PEAKIUi C y4acTHEM DIIEKTPOIUTOB;
yCTaHaBJIMBATh MPUYUHHO-CJIEC/ICTBEHHBIE CBSI3M MEXIY CTPOEHHEM aTOMa, XMMHUYECKOW CBSA3BIO, THUIIOM KPUCTAUIMYECKOW PELIETKH HEMETAIOB U HUX
COCITMHCHHH, UX OOIUMU (PU3HMUECKUMHU M XUMUICCKUMH CBOHCTBAMU;

OIKCHIBAaTh XMMHMUYECKHME CBOMCTBA BOAOPOJ]A, T'aJIOTEHOB, KUCIOpPOIA, cephl, a3oTa, ¢ocdopa, rpadura, anMasza, KPeMHHUS U UX COCAUHEHUU C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'0 MJIM POJIHOTO) S3bIKA U SI3bIKA XHUMHUH;

OIMKCHIBATH CIIOCOOBI YCTPAHEHUSI )KECTKOCTU BOJIBI U BBIMIOIHSATH COOTBETCTBYIOIINM UM XUMUUECKUIN SKCTIEPUMEHT;

BBITIOJIHATH, HAOMIOIaTh U OMKCHIBATh XMMHUYECKUN HKCIEPUMEHT 10 Paclo3HaBaHUIO MOHOB BOAOPOJAa U aMMOHUS, cynbdar-, KapOoHaT-, CHIIMKAT-, pocdat-,
XJIOpU-, OpOMUJI-, HOJUI-UOHOB;



AKCIIEPUMEHTAIbHO UCCIIE0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUH, peliaTh SKCIIepUMEHTANIbHBIE 3a1auu 110 TeMe «Hemeramibiy;

OIKCHIBAaTh XUMUYECKHI1 SKCTIEPUMEHT C MTOMOIIBIO €CTECTBEHHOT0 (PYCCKOT'0 WIIM POJIHOTO) S3bIKA U SI3bIKA XUMUH;

MIPOBOJMTH PACUETHI MO XUMUYECKUM (pOpMyaM U YpaBHEHHSIM PEaKIUi, MPOTEKAIIINUX C YIaCTHEM HEMETAIUIOB U UX COCTMHEHU .

MeTtanpeameTHble pe3yJbTAThI 00y4eHHs

Yyanuiics 10JIKeH ymems:

OpPTaHU30BHIBaTh Y4EOHOE B3aUMOJICHCTBUE B TPy (pacipenesaTh pOlid, JOrOBAPUBATHCS IPYT C APYTOM U T. 11.);

MpeABUACTH (MPOrHO3UPOBATH) MOCIIEICTBUS KOJJIEKTUBHBIX PEIICHHIA;

MMOHMMATh IPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/Ia U3 ATOW CUTYaIUU;

B IAJIOT€ C YYUTENIEM YYHUThCS BHIPA0OATHIBATh KPUTEPHUH OLEHKU U OMPEACIATh CTEIeHb YCIICITHOCTH BBIMOIHEHUS CBOEH paboThl U pabOTHI BCEX, UCXOIS U3
MMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUH OLICHKHU U TIOJIb30BAThCSl UMU B XOJI€ OIEHKH M CAMOOIICHKH,

OTCTAaMBaTh CBOK TOUKY 3pEHMUS, ApTyMEHTUPYS €€;

MOJITBEPIKIaTh ApTyMEHTHI (pakTamu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIyILIATh APYTUX, NBITATbCS IPUHUMATD IPYTYIO TOUKY 3pEHHS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar mo onpeneneHHoin Gopme;

OCYILIECTBIISATH KOCBEHHOE Pa3/IeIUTENbHOE J0Ka3aTENbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa COeJUHEHU A HeMeTAJLIOB (3 4)

1. Pemenne skcnepuMeHTalbHBIX 3a71a4 no teMe «lloarpymnma ramoreHoB». 2. Pemienue skcnepuMeHTanbHBIX 3a1ad no teme«lloarpynma xucimopoma». 3.
Pemrenue skcniepuMeHTanbHbIX 3a1a4 1o Teme «lloarpymma azoray. 4. Pemienue skcrniepuMeHTanbHbIX 3a1a4 o teme «[loarpynma yrineponay». S. [lonyuenue,
coOupaHue U pacro3HaBaHUE ra3oB.

IIpeaMeTHBbIe pe3yabTaThl 00y4eHUS

VYyamuiics 10JI2KeH ymems.

oOparmarbcs ¢ JIabopaTopHbIM 00OPYIOBAHKEM M HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBUH C MPABUIIAMU TEXHUKHA 0€30IaCHOCTH;

HaOI0IaTh 32 CBOWCTBAMHU HEMETAIIJIOB U UX COSAMHEHUHN U SIBJICHUSIMHU, TPOUCXOASIINMU C HUMU;

OIMKCHIBATh XUMUUYECKHUI SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYCCKOI0 UM POJHOIO0) A3bIKA U SI3bIKA XUMUH,

JIENIaTh BBIBOJIBI ITO PE3YJIbTATaM MPOBEIECHHOTO IKCTICPUMEHTA.

MeTanpeaMeTHbIe pe3yJabTaThl 00y4eHUs

VYyammiics 10J12KeH yments:

OIpEeNENATh, UCXO/I U3 yueOHOM 3a/1aul, He00X0JUMOCTh UCIIOIb30BaHUS HAOIOICHUS WIIM SKCIIEPUMEHTA.

Tema 5. O000IeHNEe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM HIKOJIbI.

(10 v)

[Tepuonnueckuii 3akoH u [lepuognyeckas cucrema xumudeckux 3yeMeHToB . . MenneneeBa. @uznueckuii CMbICI NOPAAKOBOIO HOMEpPA JIEMEHTA, HOMEPOB
MepuoJia ¥ Ipynmbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB M MX COEIMHEHHMI B NEpHOJaxX W IPYIIax B CBETE MPEICTABICHUNA O CTPOEHUU aTOMOB
3JIEMEHTOB.

3HavYeHHE TEPUOAMYECKOrO 3aKOHA. BHIBI XMMHUYECKHX CBSI3ed W THUIBI KPUCTAIUIMYECKUX pEIIETOK. B3auMOCBsI3b CTPOCHUS W CBOMCTB BEIIECTB.
Krnaccudukanus XuMHUUECKUX peakUi MO pa3INdHbIM MPU3HAKaM (UHCIIO U COCTaB Pearupyromux U 00pa3yroluxcs BEIIeCTB; HaTu4ne

rpaHulbl pa3gena ¢as; TemioBor 3G (GeKT; U3MEHEHUE CTETeHEeH OKHCIECHUS aTOMOB; HCIIOJIb30BAHHME KaTalM3aTopa; HalpaBiieHHe nporekaHus). CKopocTh
XUMUYECKUX PeaKIuil U (haKkTopsl, BIUAIONINE Ha Hee. OOpaTUMOCTh XUMUUECKUX PEAKIIMI U CTIOCOOBI CMEIICHUSI XUMHUYECKOTO PAaBHOBECHSI.



[Ipocthie u cioxHBIE BemiecTBAa. MeTauibl U HeMeTauibl. ['eHeTHdecKkue psapl MeTalia, HeMeTalljla U TepexomHoro metamia. OKCUABIM THUIPOKCH bl
(ocHOBaHMUsI, KACTOTHI, aM(poTepHBbIE THAPOKCUIBI), coiau. VX cocraB, KinaccupuUKaIus U OOIIHME XMMUYECKUE CBOMCTBA B CBETE TEOPHH AJICKTPOIUTHUECKON
JUCCOIMAIINH.

JIMYHOCTHBIE Pe3yJIbTAThl 00yUeHUs

VYyamuiics 10JIKeH:

3HaMb U HOHUMAMBb. OCHOBHBIC MCTOPUYECKHE COOBITHSI, CBSI3aHHBIE C Pa3BUTHEM XHMMHUHM U OOIIECTBA; MOCTHXKCHHUS B OOJIACTH XUMHUHU M KYJIbTYpHBIC
Tpaauluu (B YaCTHOCTH, HAyYHbIE TPAJUIIMN) CBOEH CTpPaHbI; OOLIEMUPOBHIE TOCTHKEHUSI B 00JIACTH XMMHH; OCHOBHBIE MPUHIUIIBI U MpPaBUiia OTHOIICHUS K
MIPUPOJIC; OCHOBBI 3JJ0POBOT0 00pa3a >KU3HH U 3/I0POBhECOEPETAIONINX TEXHOIOTUH;

MpaBUJia TMOBEJICHUS B YPE3BBIYAMHBIX CUTYaAIUSX, CB3AHHBIX C BO3JIEHCTBHEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa W OOA3aHHOCTH T'pakJaHUHA (B TOM
YHCIIe y4alllerocs), CBsi3aHHbIE C JTMYHOCTHBIM, MPOQECCHOHANBHBIM U KU3HEHHBIM CaMOOIIPEACTICHUEM;

COIMATBHYIO 3HAYUMOCTD U COJIEpKaHue PO ECcCHii, CBI3aHHBIX C XUMUEH;

UCHBLIMBIEAMb. TYBCTBO TOPAOCTH 32 POCCUUCKYI0 XMMUYECKYIO HayKy U YBaXXEHUE K UCTOPUU €€ DPa3BUTHUS; YBAXKEHUE U MPUHATHUE TOCTHKEHUM XUMHUH B
MUpE; JTI000Bb K MPUPOE; YBAKEHUE K OKPYKAIOUUM (y4JalllUMCs, YUUTEISIM, POIUTENAM U Jp.) — YMETh CIyIIaTh U CbIIIaTh NapTHEpa, IpU3HaBaTh MPaBo
KKIO0r0 Ha COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHHs C YU4ETOM IMO3UIUK BCEX YYaCTHHUKOB; YYBCTBO MPEKPACHOTO U ICTETHUECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB U UX MPEBPANICHHI; CAMOYBKEHUE F SMOIIMOHATBHO-TTOJIOKUTETHFHOE OTHOIICHHE K ce0e;

npu3Haeamy: NEHHOCTH 3JJ0POBbsI (CBOETO U IPYTUX JIIOEH); HEOOXOAUMOCTh CAMOBBIPAXKEHUS, CAaMOpEeaInu3allii, COUAIBHOTO IPU3HAHNUS;

0Co3Haeéamsp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAaMOCTOSITENIBHBIM MOCTYNMKAaM U JEHCTBUSIM, OTBETCTBEHHOCTh 33 HMX pE3YylbTaThl; FOTOBHOCTH (WU
HETOTOBHOCTh) OTKPBITO BBIpAXaTh U OTCTaWBaTh CBOIO MO3UIIMIO U KPUTUIHO OTHOCUTHCSI K CBOMM OCTYIIKaM;

npoAEAAmMb: SKOIOTMUECKOE CO3HAHUE; JT0OPOKEIATEeIbHOCTh, IOBEpUE U BHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTh K COTPYIHUYECTBY U ApY:KOe, OKa3aHUIO
MIOMOIIIH TeM, KTO B Hel HykJaeTcs; 0000IIEHHBINH, YCTONYUBBIA U N30MpPATENbHBIN TO3HABATENbHBIN HHTEPEC, MHUIIMATUBY U JIF0003HATENLHOCTh B U3yYECHUU
MHUpa BEIIECTB W PEaKIUil; IeNIeyCTPEMICHHOCTh M HACTOWYHBOCTh B JOCTIDKEHUU IIeNiel, TOTOBHOCTh K MPEOJOJICHUIO TPYTHOCTEH; yOEXKICHHOCTHh B
BO3MOXKHOCTH ITO3HAHUS MIPUPOJIbI, HEOOXOJUMOCTH Pa3yMHOI'0 UCIOIb30BaHUS JOCTHKEHUN HAYKU U TEXHOJIOTUH JUIs pa3BUTHS OOIIECTBa;

yMemb: YCTaHABIMUBATH CBSI3b MEXKAY IENbIO U3YUYCHHS XUMUU U TEM, JJIS1 YeTO OHA OCYIIECTBISETCS (MOTHUBAMH ); BBITTOIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY,
3aKIJIIOYAIONYIOCS B KOHTPOJIE 3a MPOIECCOM H3YUCHHUS XUMUU U BHECEHHHM HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTalaM U CIOCO0aM W3 YUCHHS
Kypca XHMHU; BBITIOJHATh PETPOCHEKTUBHYIO CAMOOIIEHKY, 3aKIIOUYAONIYIOCS B OIICHKE MPOIECCa M PEe3yJIbTaTa M3yYeHUs Kypca XMMHH OCHOBHOM IITKOJBI,
MO/IBEJICHUU UTOTOB HA OCHOBE COOTHECEHMS 1I€JIEN U PE3YIIbTATOB;

CTPOHTH KU3HEHHBIC W MPO(ECCUOHATBHBIC TUIAHBI ¢ YIE€TOM KOHKPETHBIX COIUAITBHO-UCTOPUYECKHX, MOJIUTHISCKIX U SKOHOMHUYECKUX YCIIOBUI; OCO3HABATh
CcOOCTBEHHBIC IIEHHOCTH ¥ COOTBETCTBUE UX

MIPUHAMAEMBIM B JKU3HHM PEIICHHUSM; BECTH IJUAJIOr HAa OCHOBE PABHOINPABHBIX OTHOLIEHWM M B3aMMHOIO YBAa)KECHHUS; BBIICNIATh HPABCTBEHHBIH AaCHEKT
MOBEICHUST W COOTHOCUTH TOCTYNKU (CBOM W JPYTUX JIIOJEH) M COOBITHS C TPUHSATHBIMA STUYSCKMMH HOPMaMH; B TpeieliaXx CBOMX BO3MOXHOCTEH
MPOTUBOJICHCTBOBATH ICUCTBUSM U BIUSHUSIM, PEJCTABIISIONIAM YTPO3Y KU3HH, 3/I0POBBIO M 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

IInanupyemble pe3yabTaThl 00y4eHHUS:

BbInyCKHUK HAay4YuTCH:

* OITMCHIBATH CBOMCTBA TBép,Z[LIX, KHUOKUX, T’ 33006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

® XapaKTCpU30BaThb BCUICCTBA IO COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHAaBJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3HW MCKAY AaHHBIMU XapPAKTCPUCTUKAMU
BEIECTBA;



* PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHSATHH «aTOM», «MOJEKYNIa», «XUMUYECKUI AJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEILIECTBO,
«BaJICHTHOCTB Y, UCMOJIB3YS 3HAKOBYIO CUCTEMY XUMMUH;

* 1300paXkaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIbI0 XUMHUUECKUX (POPMYI U CYHTHOCTh XMMUYECKHX PEAKIUI ¢ TOMOIIbI0 XUMHUYECKUX YPaBHEHHIH;

* BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE MAaCCOBYIO JOJIK0 XMMHUECKOr 0 3JIEMEHTA B COEAMHEHUSIX JJIS1 OLIEHKH
UX MPAKTUYECKONU 3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHHUS, KUCJIOTBI, COJIH;

* KJ1IacCU(UIMPOBATh OKCHUJIBI U OCHOBAHUS 1O CBOMCTBAM, KUCJIOTBI M COJIM 110 COCTaBY;

* M10JIb30BATHCA Ja00PATOPHBIM 000PYIOBAaHUEM U XMMHYECKOH MOCY10ii;

* IPOBOJIUTH HECJIOKHBIE XUMHUYECKUE OMNBITHI M HAOJIOJCHUS 32 U3MEHEHUSMHU CBOICTB BEUIECTB B MPOLIECCE WX IMpeBpallleHuil; coOmonaTh MpaBuia
TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUH HAOIIOIEHUN U OIBITOB;

* pa3iauyaTh SKCIEPUMEHTAIbHO KHCIOTHI M IIEIOYH, MOJIB3YSICh MHIMKATOPAMHU; OCO3HABaThb HEOOXOAMMOCTH COONIOEHHUS Mep Oe30MacHOCTH MPHU
o0pallleHuy ¢ KUCIOTaMHU U IIeJI0YaMHU.

* pacKphIBaTh CMBICI Iepuoauyeckoro 3akona . . Menzaeneena;

* OMKCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO (POPMY MEPUOTUUECKON CHCTEMbl XUMHUYECKHUX JIEMEHTOB;

* XapaKTEepU30BaTh COCTAaB aTOMHBIX AJIEP U PACIPEAEICHNUE YUCIIA AIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX I1€pUOI0B
MEPUOANYECKON CUCTEMBI, a TAKKE KaJINs U KaJIbLUs;

* pa3iauyaTh BUJbl XMMUUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOSPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO M METAJUIMYECKYIO;

* U300paxaTh SNEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BAHHBIX XMMHUUYECKUMHU CBS3SIMU Pa3HOTO BU/I;

* BBISIBJISATh 3aBUCHMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIINYECKUX PEIETOK: HOHHBIX, aTOMHBIX, MOJIEK YJIIPHBIX, METANINYECKHUX;

* XapaKTepU30BaTh XMMHUYECKHE FJIEMEHTHI U UX COECIMHEHUSI Ha OCHOBE MOJIOKEHHS JIEMEHTOB B MIEPUOJIUYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHPOBO33PEHUECKOE 3HAUEHUE NEPUOJNYECKOr0 3aKOHA U IEPUOAMYECKOM CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB
. U. MenneneeBa; * 00bACHATh CyTh XMMUUECKUX MPOLIECCOB U UX MPUHLIMINAIBHOE OTIANYKE OT (U3HYECKUX;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIU;

* yCTaHABIIMBATh MPUHAICKHOCTh XUMUUECKONW PEakIuy K ONpeAeIEHHOMY TUITY 110 OJHOMY M3 KJIACCU(HKAIIMOHHBIX TPU3HAKOB: 1) MO YHCITy U COCTaBy
UCXOAHBIX BELIECTB U MPOAYKTOB pEaKUMM (peaklHH COECTUHEHMs, Pa3lOoKEeHMs, 3aMelleHHs] U oOMeHa); 2) MO BBIJAEICHHUIO WJIU IOIJIOUIEHUIO TEIJIOThI
(peakuuu SK30T€PMHUYECKHE M JHAOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTeNeHEel OKHCIEHUS XUMUYECKHX »JJEMEHTOB (PEeakiuu OKHCIUTENIbHO-
BOCCTaHOBUTEIBHEIE); 4) 0 00paTUMOCTH Tpoliecca (peakiuu o0paTuMbie U HeoOpaTHUMBbIE);

* COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALUU KUCIOT, IIeJ04uel, coyieil; TOJHbIe U COKpAIl€HHbIE MOHHBIE YpaBHEHUS peakuuil oOMeHa;
ypaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI;

* IPOTHO3UPOBATh TMPOAYKTHl XHUMHUYECKMX peakiuii 1o QopMmyram/Ha3BaHUsIM HMCXOJHBIX BEIIECTB; ONPEACTATh HMCXOJHBIE BEIIECTBA 10
(dhopMynaM/Ha3BaHUSIM MIPOJLYKTOB pPEaKLUu;

* COCTaBIIATh YPABHEHUS PEaKI[fii, COOTBETCTBYIOIIMUX OCIEI0BATEILHOCTH («IIETIOUKEY) MPEeBpaIlleHU HEOPTaHUYECKUX BEIECTB PA3INYHBIX KJIACCOB;

* BBISIBIIATB B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKH, CBUIETENIBCTBYIOLINE O IPOTEKAHUU XUMUYECKON PEAKIIUY;

* IPAUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOM JIOJIEN PAaCTBOPEHHOIO BEILIECTBA;

* OMPEJENATh XapaKkTep cpebl BOAHBIX PACTBOPOB KHUCIIOT U IIET0YEH M0 U3MEHEHHUIO0 OKPACKH UHIUKATOPOB;

* IPOBOJUTH KaUE€CTBEHHBIE PEAKIMH, TIOATBEPKAAIOIINE HAIUUUE B BOJHBIX PACTBOPAX BEILECTB OTJEJIbHBIX HOHOB

* OIIpeNeNiATh MPUHAIISKHOCTh HEOPTaHMYECKUX BEIIECTB K OAHOMY W3 M3YYEHHBIX KIIACCOB/TPYNI: METAJUIBl M HEMETaJIbl, OKCHIbI, OCHOBaHUS,
KHCIIOTBI, COJIH;



* 00OBIACHSTH 3aKOHOMCPHOCTH HM3MCHCHHA (1)I/I3I/I'-ICCKI/IX W XUMHYCCKHUX CBOMCTB IMPOCTBIX BCUICCTB (MCTaJ'IJ'IOB n HGMGT&J’IJ’IOB) N WX BBICHINX OKCHIOB,

00pa30oBaHHbBIX JIEMEHTaMHU BTOPOr0 U TPETHETO MEPHO/IOB;
* Ha3bIBaTh OOIME XUMHUECKUE CBOICTBA, XapaKTEPHBIE JUIS IPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;
* Ha3bIBaTh OOIINE XMMHUECKHUE CBOICTBA, XapaKTEPHBIE /Ul KaXKJJOr0 U3 KJIACCOB HEOPraHUYECKUX BELIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKLIMM, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB: OKCUJ0B, KMCIIOT, OCHOBAaHUH U COJIEH;
* OIIPENEIATH BEIECTBO-OKUCIUTENb U BELIECTBO-BOCCTAHOBUTEIb B OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJIATh OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIN OajlaHC (U1 N3YYEHHBIX PEaKIUil) 10 MPeaI0KEHHBIM CXeMaM peaKIItii;

* IPOBOJIUTH JJa0OPATOPHBIE OMNBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

Ka.neﬂnapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC

Ne Hara Tema ypoka Tun ypoka Ilnanupyemsle pe3yabTaThl Jdomamnee
n/ NpoBeIeHs 3ajaHue
n mwian | dakr
BBenenue. O0mas XxapakTepucTUKA XUMHYECKHUX 3JIEMEHTOB H XUMHUYecKUX peakuuii. [lepuoanyecknii 3aK0oH M NepUoOAUYECKAs CHCTEMA
xumuuyeckux 3jemMeHToB JI.M.Menpaenaeena. (10u4.)
1. Beoxmubiit nacTpyKTak mo OT u Th. VYpox wusydenus | HayunTbcs xapaxTepu3oBaTh XMMUYECKUE 1eMeHTHl 1- | §1 .ynp.1-6
XapaKTepucTHKa XUMHYECKOTO HOBOT'O 3 —ro nepuopa o ux nonoxenuto [1CXD JI.U.
S/ICMCHTA Ha OCHOBAHHH CTO MOTOKCHU MaTepraa MeHeneeBa, XMMUUECKHE CBOHCTBA aM(pOTEPHBIX
B [lepuonnyeckoii cucreme OKCHUJIOB U TUJIPOKCHJIOB; UCIIOJIB30BaTh MIPU
H. X. Meneneena XapaKTEePUCTHKE BEIIECTB MMOHATHE «aM(pOTEPHOCTDHY,
2. CBoiicTBa OKCHIOB, KUCIIOT, OCHOBAaHUIA XHMHYECKHH cocras JKUBOH KJIETKH; COCTaB A1pa, IToBT.§36-41 32 8
U COJIEl B CBETE TEOPHHU KomGuunpoapn | A THH 3SCMHOH KODBI, TIPOBOZMTD OTIBITEL, KJIACC .YIIP.B TETP.
JJIEKTPOIUTHYECKON AUCCOLMALINN U BIH YPOK MOJITBEPIKAAOIINE XUMUYECKHE CBOHCTBA aM(OTEPHBIX
OKHCITEHUSI-BOCCTAHOBICHMS OKCHJIOB ¥ THIPOKCHJIOB, Ha3bIBaTh OOIINE XUMHUECKHE
CBOWCTBA KUCJIOTHBIX, OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHMH U cojieit ¢ mo3unuu TO/,
3. AmdoTepHBIe OKCHIBI U THAPOKCHIBI KoMOuHpOBaHH | JenaTh YMO3AKIIOUCHHS O XapaKTepe N3MCHCHHS §3 .ynp.2,4,6-8
Bl YPOK CBOWMCTB XMMHYECKUX JIIEMEHTOB C YBEITMYCHHUEM
3apsI0B aTOMHBIX sIep, TPUBOAUTH ITPUMEPHI peaKInid,
MOJITBEPIKAAFOIINX XUMUIECKHUE CBOWCTBA: OKCH/IOB,
4. [Tepuoanueckuii KomOunupoBann | KHCIOT, OCHOBAHWId, COJICH; IPUHAUICIKHOCTD IToBT. §1 KOHCIIEKT
3akoH u [lepuoanueckas cucrema blif YPOK XUMHMYECKOW peakUU K ONPEAEIEHHOMY TUITY 10
J. U. MenieneeBa B CBETE yUEHUS O OJTHOMY M3 KJIacCHU()UKAIIMOHHBIX IIPU3HAKOB: 1) 10
CTPOEHHH aToMa YHCITy ¥ COCTaBY UCXO/JHBIX BEIIECTB U MPOTYKTOB
peaxuu (peakuy COSAMHEHNS, PA3TI0KEHUS,
5. Xumuueckas KomOunupoBann | 3aMCLICHUS U oOMeHa); KOHCIIEKT
OpraHM3aLHs KHUBOI U HEKHBOI bt YPOK 2) 110 BBIJIETIEHHIO HITH MTOTJIOMIEHHUIO TEIUIOTHI

HPUPOABL

(peaKumI 9K30TCPMHUUCCKUC U SHZ[OTepMI/ILIeCKI/Ie);
3) 10 U3MCHCHUIO CTEIICHECH OKHCICHUS XUMUYCCKUX
9JICMCHTOB (pCaKL[I/II/I OKHUCIINTCIBHO-




Knaccudukarms
XUMHYECKUX PEAKIUH M0 Pa3THYHBIM
OCHOBaHUM

KoMOuHHUpoBaHH
BII YPOK

ITonsiTue o ckopoctu
XUMUYECKOU peaklnu

Ypoxk-nexkuus

Katanuzatopsi

KomMOuHupoBanH
BII YPOK

O0001IeHre 1 cucTeMaTH3aIus 3HaAHAH
o Teme «BBenenne»

Ypok 0600meHus
u
CHUCTEMATHU3aIUU

10.

KonTpoabhasi padoraNel
o teme «BBeneHune»

Ypok KOHTPOIS U
KOPPEKITUU

BOCCTAHOBHTENBHEIE);

4) o obpaTuMocTH TIporiecca (peakiiu 00paTUMbIe U
HeoOpaTHUMBIE), ONIPEICIISITh BEIMIECTBO — OKUCIUTEND U
BEIECTBO —BoccTaHoBUTENIbL B OBP; Ha3pIBaTh
(haKTOpBI, BIAUSIONIAE HA CKOPOCTh XUMHYECKOH
peaxuu u oOBSCHITH UX BIUSHUE Ha CKOPOCTh
XMUMHYECKOW PEaKIIMK; HA3bIBaTh (DAKTOPKI, BIUSIOIINE
Ha CMCHICHUEC XUMHUYCCKOI'O paBHOBECH,

OIMUCBIBATH U3YYCHHBIC 00BEKTHI KaK CHCTEMBI,
IIPUMCHSIA JIOTUKY CUCTEMHOI'O aHajin3a, CTaBUTh
ydeOHbIe 3a/1a4¥ Ha OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO W YCBOGHO YYAIIUMCS, M TOTO, UTO eIIé
HEU3BECTHO, ONPE/IENATh TOCIE0BATEIPHOCTh
MPOMEXYTOUHBIX L[EEeH C yUeTOM KOHKPETHOTO
pe3yabTaTa, COCTaBIATh IUIAH U aJITOPUTM JIECHCTBUI
CaMOCTOSITEIBHO BBIIIENATH U (OPMYINPOBATH
MO3HABATENLHYIO I1€]Ib, COOCTBEHHOE MHEHHE U
MO0, 3a/1aBaTh BOIIPOCHI, CTOAT ITOHATHBIC I
MapTHepa MOHATHS, IJIAHUPOBATh CBOM JEHCTBUS B
COOTBETCTBHH C ITOCTABJICHHOM 3a/1ay€il U YCIOBUSMH €€
peanuzanuu, paboTaTh MO IUTAHY, UCTIOIB3YS
CHENUallbHO MOI00pPaHHEIE CPEJICTBA. Y MEHHUE OIICHUTD
CTENEHb yCleXa WM HeyCeXa CBOeH AesITeNbHOCTH
aHaJM3UPOBATh, CPABHUBATEL U 0000IIATh U3YUYCHHBIC
OHATHS. CTPOUTH JIOTHIECKOE PACCYXKICHIE, BKITFOTAS
YCTaHOBJIEHHE IPUYNHHO — CJIEACTBEHHBIX CBSI3EH,
WCIIOJIH30BATh MIPU XapaKTEPUCTHKE TIpeBpamIeHuit
BEIIIECTB OHATHS «KaTau3aTOP», KHHTHOUTOPY,
«aHTHOKCHJIAHTBI», TPOBOIUTH HECIOKHBIE XUMUYECKHE
OTIBITHI U HAOJIFOICHUS 32 H3MCHEHUSIMU CBOWCTB
CBOICTB BEIIECTB B IIPOIECCE TTPEBPAIICHUH,
coomonats npasuna Th u OT. IlpeacraBnsatsh
WH(OPMAIUIO B BUJIC PUCYHKA

OTtcTanBaTh CBOIO TOUKY 3pEHHUS, IPUBOANTH
apryMeHThl, IOATBEepXKaast uX (hakramMu

®DopMHUpOBATE OTBETCTBEHHOE OTHOIICHHE K YICHUIO

3a]l. ¥ yIp. B TETP.

I.5,y.2-8

m.6,y.1-5

IOBT. 1. 1-6

noBT. 1. 1-6

Metanasr (1

4 )

11.

ITonmoxxenue

3JIEMEHTOB-MeTaJoB B Ilepuoanueckoi
CHCTEME

J1. . MeHeneeBa 1 0OCOOCHHOCTH
CTPOEHUS UX

Komb6unaupoBanu
Bl ypOK

Hcmonp3oBaTh IIpU XapaKTEPUCTUKE METAJIJIOB U UX
CO@I[I/IHCHI/Iﬁ TIOHATHSA: «METAJIIBD), «PAd AKTUBHOCTH
MCTAJIJIOB), «IICJIIOYHBIC MCTAJIJIBI,
«HICIIOYHO3EMEIIBHBIC METAJJIbD», UCII0JIb30BATh UX IIPU
XaPAKTCPUCTUKC MCTAJIJIOB; 1dBATh XaPAKTCPUCTUKY

§7-9 .ynp.1,4
cTp.38




aToMoB. Duznueckue
cBolicTBa MeTaiu1oB. CriiaBbl

12. XUMHYECKHE CBOWCTBA METAJIOB KomOuaupoBanH
BII YPOK
13. Merasmns! B mpupone. O0rmme KomOuHHUpoBaHH
CIIOCOOBI X BIN YPOK
MTONTydeHUS
14. Pemenue pacueTHsIx 3a1a4 ¢ noustueM | KomOnHMpoBaHH
Maccoeas 005 8bIX00a NPOOYKMdA BIii yPOK
15. [lonsaTHE 0 KOPPO3UH METAIIIIOB KomOunupoBanu
BIH YPOK
16. [lenounbIe MeTaILTBI: O0OIIas Ypok uzyueHus
XapaKTepUCTHKA HOBOTO
MaTepuaia
17. CoennHeHus MIET0YHBIX METAIIOB KomOunupoBanu
BII YPOK
18. [lenoyHo3zeMenpHBIE METAIUIBL: 00IIast KomOunupoBanH
XapaKTCPUCTUKA BIN YPOK
19. CoenuHeHUs MET0YHO3EMETbHBIX KomOunupoBaHH
MCETaJIJIOB BIU YPOK
20. AJFOMUHUI — TIEpeX OTHBIN JIEMEHT. KomOuanpoBaHH
dusnveckrne 1 XUMUYECKHE CBOHCTBA Bl YPOK
amoMunust. [lomyyeHne u npumMeHeHue
QTIOMUHHS
21. CoennHEHUS ATFOMUHUST — KomOuHHupoBaHH
OKCHJI ¥l THAPOKCHI, X aM(pOTEPHBIHI Bl YPOK

Xapakrep.

XUMHWYECKUX DJICMECHTOB-MCTAJIJIOB (HICJ'IOLIHI)IX
METaJIJIOB, MarHud, KaJblus, aJJOMUHHUAA, >Kene3a) 110 UuX
MOJIOKEHUIO B [leproanueckoil cucteMe XMMUYECKUX
anemenTtoB J1. 1. MenneneeBa (XUMHYICCKHI 3HAK,
MOPSAKOBBIN HOMED, TIEPUO/T, TPYIIIIa, TOArPYIINa,
OTHOCHTEJIbHAS aTOMHAs Macca, CTPOSHHE aToMa (3aps
SJIpa, YUCII0 MPOTOHOB U HEUTPOHOB B s/ipe, o0IIee
YHCIIO AIEKTPOHOB, pactpeeieHHe DIIEKTPOHOB I10
AIIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, hopMya,
Ha3BaHWE M THII BBICIIETO OKCH/A ¥ THIPOKCH]IA);
Ha3bIBaTh COCTUHEHHS] METAIJIOB U COCTABIIATH UX
(hopMyIIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHUE, 00ITHe Pr3ndecKrue u
XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOR;
OOBSICHITH 3aBUCHMOCTH CBOMCTB (MJIH ITPECKA3bIBATh
CBOWCTBA) XUMUYECKHX 3JIEMEHTOB-METAJIOB (Painyc,
METaJIMUECKUE CBOMCTBA 3JICMEHTOB, OKUCIIUTEIIBH O-
BOCCTAHOBHTEIHHBIE CBOWCTBA 3JIEMEHTOB) U
00pa3yeMbIX UMH COCTUHEHHUH (KACIIOTHO-OCHOBHEIE
CBOICTBA BBICIIUX OKCHJIOB M THIPOKCHIOB,
OKHCITUTENEHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT
nonoxxenus B [leproauyueckoil CHCTeMe XUMHUYECKUX
snemeHTOB J[. 1. MeHeneena,;

OIKCHIBATh OOIINE XMMHUYECKUE CBOWCTBA METAJIIIOB C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO FIIH POJIHOTO)
SI3BIKA U SI3bIKA XUMUH;

COCTaBJISITh MOJIEKYIIAPHBIC YPaBHEHHS PEaKIIHii,
XapaKTepU3YIONNX XHMHYECKIE CBOICTBA METAJIIOB U
WX COCTUHEHHUM, a TaKKe IIEKTPOHHBIC YPaBHEHHSI
MPOIIECCOB OKHCIICHUS-BOCCTAHOBIICHHSI,

YpaBHEHUS ANEKTPOIIUTUUECKON AUCCOLIUALINH;
MOJICKYJISIPHBIC, ITOJIHBIC U COKPAICHHBIC NOHHEBIC
YpaBHEHUS PEakiuii C y4aCTHEM SJICKTPOJIUTOB;
YCTaHaBJIMBATh HPUYUHHO-CJICACTBEHHBIC CBA3U MCXKIOY
CTPOCHHEM aTOMa, XUMUIECKOU CBA3BIO, TUIIOM
KPUCTAJUTMYECKON PEIIETKH METaJLIOB U UX
COEAMHEHHH, NX OOIIMMHU PU3NYECKUMH H
XUMHYECKUMH CBONCTBAMH;

OIMMCBhIBATh XMMHUUECKHE CBOMCTBA IICJIOYHBIX U
HIEJIOYHO3EMEIIbHBIX METAJIJIOB, & TAKKE ATFOMUHHUS U
JKeJie3a U MX COSAMHEHUH C MOMOIIBI0 €CTECTBEHHOTO
(pyCCKOTO WIIH POTHOTO) SI3BIKA M SI3bIKA XHUMUH;
BBITIOTHATH, HAOMIOAATh U OMUCHIBATH XUMUYECKHIA

§11 .ynp.,3,5,7

§12, ynp.2-5

C.81,3ax

6.,KOHCIIEKT.

§13, ynpl,2

§14,c 96-98 ynp.
4,5

§14 ctp.90, ynp.1 6

§15,cTp.96-98,
ymp.1-3

§15c1p.99-106,
ymp. 4-5

§16,cTp.107-
111,ynp.1-4

§16
BECh, ymp.6-7




AKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIIINX

22, IIpakTHueckas padora Nel VYpox KaTHOHOB METAJUIOB, THAPOKCH/I-HOHOB; OdopmuTh
OcyIiecTBICHNE IETOYKH XUMUYECKAX | COBEPIICHCTBOBAH | DKCIEPUMEHTAIBHO UCCIEN0BATh CBOMCTBA MEeTAIIIOB B | [Tp/pNel
TpeBpaIIeHui Wl 3HAHUH, UX COEAMHEHMH, pelaTh SKCIIEPUMEHTAIbHbIC 3a0a4UH
yYMEHHI, HABBIKOB | 11O TeMe «MeTass»;
23. Kenezo — anement VIIrpynmsr KoMOMHMpOBaHH | OMHMCHIBATH XUMHYIECKHI SKCIICPUMEHT C TOMOILBIO §17ctp.116-119,
Mo0OYHOM moArpynmbl. GU3nuecKue u BIH YPOK €CTECTBEHHOT'0 (PYCCKOT0 MIIM POJHOTO) SI3bIKa U S3bIKa
XHMHWYECKHE CBOMCTBA JKeJie3a. XUMHH;
Haxoxienue B mpupojie. MPOBOAMUTH PACUETHI [0 XUMUYECKUM (popmynam u
24. Coenunenns xenesa +2,+3 ux Kom6unnpoBags | YPABHEHHAM PEAKIMH, IPOTEKAIOMIUX C yIaCTHEM §17 Becs, ynp2,3,4,
Ka4eCTBEHHOE ONPECICHIE. BIif YPOK METaJIJIOB ¥ NIX COeAMHEHNH, paboTaTh 1Mo noxr. x ap/p Ne2
Tenernueckue psigpl Fe *2u Fe *3, COCTaBJICHHOMY ITUTaHY, UCTIONB3Ys HApsIIy C
OCHOBHBIMH U JIOTIOTHUTENBHBIE CPEJICTBA (CIIPABOYHYIO
25. IpakTuyeckas padora Ne2 Vpok-npaktikym | THTEPATypy, cloxkHbIe npubopsl, cpeactsa MKT); ¢ Odopmuts 1p/p
TloJyueHHe 1 CBOMCTBA COETHHEHHIT MOMOIIBIO YUUTENS OTOMPATh ISl PELICHHs Y9eOHBIX No2
METAILIOB 3a]]a4 HeOOXOIMMBIE CJIOBAPH, SHIIMKIIONEANH,
26. IIpakTnyeckas padora Ne3 Vpox-npaxtukym | CTPABOTHUKH, SJICKTPOHHBIC JHCKH, OdopmuTs p/p
Peilierue SKCITePHMEHTATHHbIX COIIOCTAaBIISATh ¥ OTOMPATh HHPOPMAITHIO, TOITYIEHHYIO No3
3A7a4 HA PACTIO3HABAHHE H TIONYUCHHE W3 Pa3NNIHBIX HCTOYHUKOB (CIIOBapH, SHIIUKIIOTICIHH,
COeqAHEHMH METAILIOR CIIPaBOYHHUKH, DJIEKTPOHHBIE AUCKH, ceTh HTEepHET);
MIPEJICTABIISATH HHPOPMAIIHIO B BHJIE TAOJIUII, CXEM,
OITOPHOI'0 KOHCIIEKTA, B TOM YUCIIE C TPUMEHEHUEM
27. O6001eHNE 3HaHUH 110 TeMe Vpok 0606menus | PEACTE VIKT; . . ITost. §§11-17
«MeTaIsn ; 0(hOpMIIATE CBOM MBICIIH B YCTHOM W TUCbMEHHOU peun
C Y4ETOM CBOMX YYEOHBIX U )KU3HEHHBIX PEUEBBIX
CHCTCMATU3AlUA | cyryanmii, B TOM 9HCIe ¢ NpuMeHeHueM cpeacts MKT;
COCTaBJISTH PEICH3HIO Ha TEKCT;
OCYIIECTBIIATH JOKAa3aTeIBCTBO OT TPOTHBHOTO.
28. Kourpoabnas padora Ne2 YPOK KOHTPOJIA U [TomT. §§ 11-17
o TeMe «MeTauTb» KOpPEKIIUU
Hemeramanl (25 4)
29. OO01mas xapaKTepUCTHKa HEMETAJLIOB KomOunupoBann | Mcnonbs3oBaTh pHU XapaKTEPUCTHKE HEMETAIUIOB M UX §18, ynp.1,2,4
Bl YPOK COEAMHEHHUI TIOHATHS: KHEMETAILJIBD, «TaJOreHbI»,
«aJUTOTPOIHBIE BUJOM3MEHEHHSI», «GKECTKOCTD BOJIBI»,
«BpEeMEHHasl KECTKOCTh BOJIBIY, KIIOCTOSTHHAS
30. OO611Ke XUMUYECKUE CBOMCTBA KoMOuHMpoBaHH | JKECTKOCTH BOJBI», «0OLIast )KECTKOCTH BOABDY; §18, KOHCIEKT, 331
HEeMETaJJIOB. BIiA YPOK JaBaThb XapaKTECPUCTUKY XUMHUYCCKUX IJICMEHTOB- B TETP.
Hemetasmibsl B pupoae u CIIOCOOBI UX HEMETAJIJIOB (Boz[opoz[a, TaJIoOr€HoB, KUCJI0poda, CEPhI,
TIONTyYeHHs asora, ¢ocopa, yriepoaa, KpeMHHS) IO UX
nojoxeHuto B [leprnoauyueckoit cucteMe XUMHUECKUX
31. Bonopon Kom6uanposans | 27IEMEHTOB . Y. MenaeneeBa (XUMUYECKUHN 3HAK, § 19, ynp.3,4

MOPSAJIKOBBII HOMED, IEPUO, IPYIIA, IOArPYIIIA,




BII YPOK
32. Bona KomOuHMpOBaHH
BII YPOK
33. lanorensl: 00Iast XapaKTEPUCTHKA KomOuHMpoBaHH
BII YPOK
34. CoenuHeHMs TaJIOreHOB Kom6unupoBanu
BII YPOK
35. IIpakTnyeckast padora Ned YPOK-IIpakTUKYM
Pemenne sxcriepuMeHTaIbHBIX 33124 MO
teme «[lonrpymnma ranoreHos»
36. Kucnopon KomOuHHpOBaHH
BII YPOK
37. Cepa, ee puznueKre 1 XUMHYECKHE Komb6unupoBanu
CBOICTBa BIN YPOK
38. CoenuHeHwus cepbl KomOunupoBanu
BII YPOK
39. CepHast KMCIOTa Kak JIEKTPOJINT U €€ KomOunupoBanu
colin BII YPOK
40. CepHas KHCIOTa KaK OKHCIHTENb. KomOuanpoBanH
[Tonmyuenue n B yPOK
MpUMEHEHHUE CEPHON KUCIOTHI
Komb6unupoBanu
BII YPOK

OTHOCHUTEIbHAsl aTOMHAsI Macca, CTPOeHuE aToMa (3apsiy
siipa, 9UCII0 TPOTOHOB M HEUTPOHOB B siIpe, 00IIIee
YHUCIIO SJIEKTPOHOB, PACIPEICTICHIE DJICKTPOHOB TI0
AIEKTPOHHBIM CJI0SIM), TIPOCTOE BEIIeCTBO, (hopMyia,
Ha3BaHHE M TUIl BBICIIETO OKCHJIA ¥ THAPOKCH/IA,
(dhopMmyra u XapakTep JeTydero BOIOPOAHOTO
COEMHEHHUS);

Ha3bIBaTh COCAMHEHNS HEMETAJIOB 1 COCTABIIATh UX
(opMyITBI IO HA3BAHHUIO;

XapaKTepru30BaTh CTPOCHUE, O0IIIe PU3NIECKUEC U
XAMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB;
OOBSICHITH 3aBUCHMOCTH CBOMCTB (MJIH TIPECKA3bIBATH
CBOMCTBA) XMMHYECKHX DJIEMEHTOB-HEMETAIIIOB
(paanyc, HEMETaJUIMYECKHE CBOMCTBA 3JIEMEHTOB,
OKHCJIMTEIIFHO-BOCCTAHOBHUTCIILHEIE CBOICTBA
3JICMEHTOB) ¥ 00pa3yeMbIX UMHU COEJUHEHUH
(KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHIIOB H
THAPOKCHUIOB, JIETYINX BOJOPOIHBIX COSAMHECHUH,
OKHUCJIUTEIEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT
nosnoxkenus B [lepuoauyeckoi cucTreMe XUMHUYECKUX
snemenToB /. 1. MeHeneena;

OIHUCKHIBATH OOIIME XMMUYECKHE CBOMCTBA HEMETAJLIOB C
MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 WITH POJIHOTO)
SI3BIKA U SI3BIKA XUMUH;

COCTAaBJISITh MOJICKYJISIPHBIE YPaBHEHUS PEAKITUH,
XapaKTePU3YIOMNX XUMHICCKHAE CBOMCTBA HEMETAIITOB
Y UX COCAMHECHHH, a TAaKKe DJICKTPOHHBIC YPaBHEHUS
MPOIIECCOB OKHUCIICHHS-BOCCTAHOBIICHHST,

YpaBHEHUS 3NEKTPOIUTUIECKON TUCCOIUAINH;
MOJICKYJISIPHBIE, TTOJHBIC U COKPAIIICHHBIC NOHHBIC
YpaBHEHUS PEAKIINI C y4acTUEM DJIEKTPOIUTOB;
YCTaHABIUBATh MIPUUNHHO-CIIECACTBEHHBIE CBSI3H MEXKITY
CTPOSHHEM aTOMa, XUMUUYECKOU CBSI3bI0, TUIIOM
KPUCTAJUTMYECKON PEIIETKH HEMETAIIOB U MX
COEMHEHNH, MX O0IUMHU (PU3NIECKUMHA U
XUMHYECKUMH CBOMCTBAMU;

OMMKCHIBATh XUMUYECKUE CBOMCTBA BOJOPOAA,
raJIoreHOB, KUCIOPOAa, Cephl, a30Ta, hocdopa, rpadura,
anmMasa, KpEMHUS U UX COCTMHEHUN C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO) SI3BIKA U SI3BIKA
XUMMWH;

OITMCHIBATH CITOCOOBI YCTPAHEHHUS KECTKOCTH BOIBI U
BBIIIOJIHATh COOTBETCTBYIOIIUN UM XUMUYECKUI

§ 20,21 ynp.7,8

§ 22, ynp.4,5,6

§ 23,24 ynp.2,3,4
ITonroroBuThsCA K
p/pad

0hOpMUTB
NPaKTUYECKYIO
pabotry

m 25,y.2,5,8

§26, ynp.1,2,3,4

§ 27 crp.195-196,
ymp.1,2

§27, ynp.3,8,

§27, ynp.2,4,5
IToaroToBHTLCS K
np/pad




41. IIpakTnyeckass padora Ne5 YPOK-IpaKTUKYM
Pemenne sxcriepruMeHTaIbHBIX 331249 O
teme «llonrpynna kucnopona»
42. A30T 1 ero cBolicTBa KomOuanpoBanH
BII YPOK
43. Awmmuax u ero coequaenus. Comu KomOuHHUpoBaHH
aMMOHUS BIN YPOK
44, Oxcuppl a3ora Komb6unupoBanu
BII YPOK
45, A30THas KMCII0Ta KaK JIEKTPOJIUT, € KomOunupoBanu
IIPUMCHCHUE BIN YPOK
46. A3OTHAs KMCI0Ta KaK OKUCIUTENb, €€ KomOunupoBanu
MOJIy4YCHUC BIU YPOK
47. ®dochop. Coemunenus ocdopa. KomMOuHupoBanH
[ousitre o pochopHBIX yIOOpEHHUIX B YPOK
48. VYraepon KombunupoBanu
BII YPOK
KomOunupoBanu
BIH YPOK
49. Oxcupsl yraepoaa KomOunupoBanu
BII YPOK
50. VYronpHas KACIOTA U €€ COJH. KomOuaupoBanH
XKectkocTs BoABI 1 CIOCOOHI €€ Bl YPOK

yCTpaHEHUs

IKCIIEPUMEHT;
BBINIOJIHSATD, HAOJIIOIATh U OMUCHIBATH XUMUYCCKHI
SKCIEPUMEHT I10 PacIiO3HaBaHHUIO HOHOB BOJOPO/Ia
aMMOHH4, cynb(dar-, kapOoHaT-, CHIHKAT-, pocdart-,
XJIOpUA-, OpOMUI-, MOV I-UOHOB;

AKCIEPUMEHTAILHO UCCIIE0BATh CBOWCTBA METAIIOB U
WX COCTUHEHHUM, PelaTh SKCIEPUMEHTAILHBIC 3aa91
mo TeMe «HemeTamabl»;

OIKCHIBATh XUMUYCCKUH IKCIIEPUMEHT C ITOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO) SI3BIKA U SI3BIKA
XUMUH;

MPOBOJIUTH PACYETHI IO XUMUIECKUM (HOpMyJIaM H
YpaBHEHUSIM peakIui, MPOTEKAIOIUX C yIacTHEM
HEMETAJUIOB ¥ UX COSINHEHUH.

OpraHu3oBbIBaTh Y4eOHOE B3aMMOJICHCTBUE B TPYIIIIE
(pacrmpenensiTe POy, TOrOBAPUBATHCS IPYT C IPYTOM U
T. 1.);

penBUIETH (TPOrHO3UPOBATH) TTOCTIEACTBHUS
KOJJIEKTHBHBIX PeIIeHHUH;

MMOHUMATh TIPUYHHBI CBOETO HEyCIIeXa U HaXOAUTh
CcrocoObI BEIXO/IAa U3 ATON CHTYAIlHH;

B JIAJIOTE C YYUTEIIEM YUUThCS BEIPA0AThIBATh
KPUTEPUH OIICHKH M OTPEACIATh CTEICHD YCIICITHOCTH
BBITIOJIHEHUS CBOSH PabOThI U PabOThI BCEX, UCXOMS U3
HMMEIOIIMXCSI KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPHH
OILIEHKH Y TI0Ih30BATHCSA UMH B XOJI€ OIEHKU U
CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUS, aprYMEHTHUPYS €€;
MOJITBEPIKAATH apTyMEHTHI (haKTaMu;

KPUTHUYHO OTHOCHUTBCS K CBOEMY MHCHUIO;

CIIYIIATh APYTUX, TBITATHCS IPUHUMATD JAPYT'YIO TOUKY
3peHus, ObITh TOTOBBIM U3MEHUTH CBOIO TOYKY 3PEHUS;
cocTaBJITh pedeparT 1mo onpeaeneHuon hopme;
OCYIIECTBIIATH KOCBEHHOE pa3ICIUTEIILHOE
JIOKa3aTeIbCTBO.

OdopMuTh
npakxt.pad.Ne5

§28,ymp.6-8,

§29,30 , ymp. 2,4

§31ctp.220, 3an.B
TETp.

§31 no koHIa, ,
yrp.3

§31, KOHCIEKT,
ymp.2-5

§32, ynp.2,3,4,5,6

§33 ynp.5,6,7

§34crp.242-
244 ynp.1,2,3

§34Bech,ynp.5,6,7




51. Kpemunii KomOuHMpoBaHH §35¢cTp.249-
BII YpOK 253,ynp.1-3
52. CoenuHeHMs KpeMHUS KomOunupoBanu §35 Becs, ymp. 6,
BIH YPOK
53. CunukaTHasi IPOMBIIUIEHHOCTh KomOuaupoBanH §35c1p.255-256,
BIil ypOK IloaroroButhCs K
np/pad
54, IIpakTnyeckas padora Ne6 YPpOK-TIpaKTHKyM Odopmuts p/pad
[Tonydenue, cobupanue u
pacro3HaBaHHUe ra3oB
55. O600mmenue o Teme «Hemeramisn VYpok 0600meHus [MoBToputh §18-35
u
cHCTeMaTU3a1H
56. KonTpoabnas padora Ne3 no teme YPOK KOHTpOJIS U [MoBTopuTs §18-35
«Hemeramns» KOPPEKLIUHU
O0001meHe 3HAHNI 10 XUMHUHM 32 KyPC OCHOBHOM 1IKO0JIbL. (10 1)
57. [epnoanueckuii 3aK0H 1 Ypox YMeTh ONHMCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, MOBT. 1. 1-2, 3a1. B
[epnoanyeckas cucrema COBEpLICHCTBOBAH | ra3000pa3HBIX BEIIECTB, BB UX CYIIECTBEHHBIC TETp.
. 1. MenneneeBa B CBETE TEOPUH WSl 3HAHWM, MpU3HAKH;
CTPOCHHSI aToMa YMEHHIA, HABBIKOB | * XapaKTepHU30BaTh BEIECTBA IO COCTABY, CTPOCHHIO U
58. 3aKOHOMEPHOCTH Ypoxk CBOMCTBaM, YCTaHABJIMBATh IPUUMHHO-CIICACTBCHHbIE KOHCIIEKT B
W3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COBEPIIIEHCTBOBAH | CBS3M MEXAY JAHHBIMU XapaKTEPUCTUKAMH BELICCTBA; TeTpaiy, m. 36
COEIMHEHUH B MEpUOJax U rpymnmax B Ul 3HAHUH, * KJIacCU(UIIMPOBATH OKCHIBI M1 OCHOBAHUS 110
CBETE MPEICTABICHUN O CTPOCHUN YMEHUH, HABBIKOB | CBOMCTBAM, KUCIOTHI U COJIIM IO COCTaBY;
aTOMOB 3JIEMEHTOB. 3HaUCHHE * [I0JIb30BATHCS Ta00PaTOPHBIM 000PYIOBaHHUEM U
ITepuoanueckoro XUMHMYECKOW MOCY0i;
3aKOHa * IPOBOJUTH HECTIOXKHBIE XUMUYECKHIE OIBITH U
59. Bubl XUMHYECKHX CBSI3€H U THUIIBI Ypok Ha0JIr01eH!s 32 U3MEHEHUSIMU CBOICTB BEILIECTB B 8 kmacc, m1.10-13,
KPUCTAJNIMYECKUX PELIETOK. COBEPIIEHCTBOBAH | MPOLECCE X MPEBPALIEHUH; COOIIO AT NPaBKIIA §37
B3anMocBs3b usl 3HAHUM, TEXHUKHU O€30MIaCHOCTH MPH IIPOBEACHUH HAOIIOACHHM
CTPOCHUS U YMEHUM, HAaBBIKOB | U OIBITOB;
CBOICTB BEIIECTB * pa3nMyYaTh SKCIEPUMEHTAIBLHO KUCIOTHI M HIET0UH,
60. Knaccuduxanus Ypok MOJIB3YSACh HHAUKATOPAMHU; OCO3HABATh HEOOXOAUMOCTD m. 38




XMMHUYECKUX PEAKIINH 10 pa3nuyHbIM COBEpILIEHCTBOBAH
IIpU3HAKaM. 1sl 3HaHWM,
YMEHUH, HABBIKOB
61. CkopocThb Ypoxk
XMUMUYECKUX PEaKIii COBEPLICHCTBOBAH
WS 3HAHMH,
YMEHUI, HABBIKOB
62. Knaccudukanms Ypoxk
HEOPraHWYECKUX BEIIECTB COBEPILIEHCTBOBAH
WS 3HAHUM,
YMEHUI, HABBIKOB
63. CBoiicTBa HEOPraHMUYECKUX BEIIECTB Ypok
COBEpILICHCTBOBAH
WSl 3HAHUM,
YMEHUI, HABBIKOB
64. I'eneTnueckue Ypoxk
psiaBl MeTaa, COBEPLICHCTBOBAH
HEMEeTaJlJIa U IIEPEXOAHOr0 MeTaa usl 3HaHUH,
YMEHUH, HaBBIKOB
65. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE Ypoxk
peaxuu COBEpILIEHCTBOBAH
WSl 3HAHWM,
YMEHHI, HAaBBIKOB
60. Konrpoabnas pa6ora Ned YPOK KOHTPOIIS U
KOPpEKIIUU
67 Peseps
-68

co0moaeHust Mep 0e30MaCHOCTH MpH 0OPALEHUH C
KHCIIOTaMH | IIeJI0YaMHU.

* pacKpbIBaTh CMBICI IIEPUOAUYECKOrO 3aKOHA

JI. 1. Menneneena,

* OMKCHIBATH U XapaKTEePU30BaTh TAOIHMYHYIO POPMY
MEPUOIUYECKON CUCTEMBI XUMHUECKHUX JJIEMEHTOB;

* H300paxarth ANEKTPOHHO-HOHHBIE (JOPMYJIBI BEI[ECTB,
00pa30BaHHBIX XMMUYECKHMHU CBSI3SIMH Pa3HOrO BU/IA;

* XapaKTePU30BaTh XUMUIECCKHUE DJICMEHTHI U UX
COCTMHCHUS Ha OCHOBE ITOJIOKCHHUS 3JIEMEHTOB B
MTePHOINICCKON CHCTEMEe U OCOOCHHOCTEH CTPOCHUS UX
aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE
3HaYEHHE MEPUOJUIECKOr0 3aKOHA U NEPUOANYECKON
crucTeMbl XUMHUYecKuX 35ieMeHToB . 1. Menneneesa;

* 00BSCHATH CYyTh XUMHUYECKUX MPOLIECCOB U UX
MPUHIIAITHAIBHOE OTJIUYNE OT (PU3UYCCKHUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS IPOTCKAHUS
XUMHUYECKUX PEaKIIHil;

* YCTaHABJIMBATh MPUHAAJICKHOCTh XUMHYECKOU
peakUuu K onpeneiéHHOMY TUITY IO OJHOMY U3
KIIacCH(PUKAITMOHHBIX MPU3HAKOB: 1) 10 YuCity 1
COCTaBY MCXOJIHBIX BEIECTB U MPOAYKTOB PEAKIIUU
(peakuuu COeMHEHMUS, PA3TIOKEHUSI, 3aMEIICHUS U
o0MeHa); 2) 0 BEIACTICHUIO WITU TIOTJIOIICHHIIO TETUIOTHI
(peakumu 3K30TEPMUYECKHE U YHIOTEPMHUUIECKHE); 3) 110
W3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX
AJIEMEHTOB (peaKkIiiy OKUCIUTEIHHO-
BOCCTaHOBHTENBHBIE); 4) IO 0OPaTIMOCTH IIPOIecca
(peakuuu oOpaTUMBIEC H HEOOpaTUMBIE);

* COCTaBIISATh YPABHEHUS DICKTPOITUTHUECKON
JMICCOLTHAIINH KUCIIOT, IIEJIOUEH, COJICH; MOIHBIC U
COKpalI€HHbIE HOHHBIE YPaBHEHUS peaklnii oOOMeHa;
YpaBHEHUS OKHCIIUTEIHFHO-BOCCTAHOBUTEITHHBIX
peakumii;

* IPOTHO3UPOBATh MPOAYKTHl XUMUYECKUX PEAKLIUN MO
(dhopMyrnamM/Ha3BaHUSM UCXOJHBIX BEUIECTB; ONPEILIATh
MCXOMIHBIC BEIeCTBa 110 (pOpMyliaM/Ha3BaHUIM
MPOYKTOB PEAKIINH;

* COCTaBIISATh YPAaBHEHUSI PEAKIIHI, COOTBETCTBYIONTUX
MOCIIEIOBATENFHOCTH («IIETIOUKe)) MPEBPALCHHH
HEOPraHUYECKUX BEIIECTB Pa3IMYHbBIX KIACCOB;

* BBISIBJISITh B IPOILIECCE DKCIEPUMEHTA IPU3HAKH,

.38, ymp. B TeTp.

KOHCIICKT, 11.41

m. 42, 3ax. ¢.310-
311

3aJjaHue B TETP.

m.40

3a/1aHNE B TETPaIH




CBUJICTEIBCTBYIOIIHUE O MPOTCKAHUH XUMUYECKON
peaxiuu;

* IPUTOTOBJISATh PACTBOPHI C ONpeIETEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA;

* OMPEJEIATh XapaKTep Cpelbl BOMAHBIX PACTBOPOB
KHUCJIOT ¥ IIENT0YeH 10 M3MEHEHHIO OKPACKH
WHJIMKATOPOB;

¢ IMIPOBOAUTH KAaUCCTBECHHBIC PCAKIINHU,
IMMOATBCPKAAIOIINEC HAJIMYMEC B BOAHBIX paCTBOpax
BCIICCTB OTACIIbHBIX NOHOB

* OMIPEIENATh MPUHAIIEKHOCTh HEOPTaHUIECKUX
BEIIECTB K OTHOMY M3 H3yYeHHBIX KJIACCOB/TPYII:
MeTaJlThl ¥ HEMETAJIbI, OKCUIIBI, OCHOBAHHUS, KUCIIOTHI,
cony;

* COCTaBIISATH (POPMYIIBI BEIIESCTB IO UX HA3BAHHSIM;

* OMPEJICISATh BAJCHTHOCTh M CTENICHh OKUCIICHUS
3JICMEHTOB B BEIIECTBAX;

* 00BSACHATH 3aKOHOMEPHOCTH N3MEHEHUST PUZNIECKAX
¥ XUMHUYECKAX CBOMCTB IPOCTHIX BEIIECTB (METAIJIOB U
HEMETAJJIOB) M MX BBICIIIX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETrO MePHOJIOB;

* Ha3pIBaTh OOIIME XUMUIECKHAE CBOWCTBA, XapaKTePHBIC
JUTSL TPYTIIT OKCUJIOB: KUCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMUYECKUE CBOWCTBA, XapaKTePHbBIC
JUTSE K&KIOI0 M3 KIIaCCOB HEOPraHMYECKUX BEIECTB:
KHCIIOT, OCHOBAaHHUM, COJICH;

* IPUBOJIUTH MIPAMEPHI PEAKITHH, TOITBEPKAAFOIINX
XUMHYECKHE CBOHCTBA HEOPraHMIECKUX BEIIECTB:
OKCHJIOB, KHCIIOT, OCHOBAHHI U COJICH;

* OMPEJICIATH BEIIECTBO-OKUCIIUTENb U BEIIECTBO-
BOCCTAHOBUTEJIb B OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX
peaxiusx;

* COCTaBJIATh OKUCIUTEIHHO-BOCCTAH OBUTEIBHBIN
Oananc (111 M3YICHHBIX PEAKIIHi ) 10 TPEUIOKECHHBIM
CXEMaM peaKIIMii;

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMUCHIO
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