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ITosicHUTENbHAA 3aNIHCKA

PabGouast mporpamMMa IO XMMHM JUIi OCHOBHOW IIKOJIBI COCTaBlieHa Ha OCHOBe: (DyHJaMEHTAIbHOrO sapa COAep’KaHUs oO0Iero obpa3oBaHMS,
TpeboBanuii K pe3yabTaTaM OCHOBHOrO o0mero oOpas3oBaHusi, npezacraBieHHbIX B @enepanbHoMm ['ocynapctBenHoMm Cranmapre OOmiero
O6pazoBanust Broporo nokonenus (IIpuka3 MunoO6puayku ot 17.12.2010r. Nel897); mpumMepHBIX mporpamMm 1o y4eOHbIM mpeameraMm «Xumusi 8-9
KJaccbl» (ctaHaapTsl BToporo mnokosnenusi) M., IIpocsemenue, 2011; aBropckoii yuebnoit nporpammsl O.C.I'aOpuensna «IIporpamma ocHOBHOTO
obmero obpazoBanus. Xumus. 8-9 kimacce». M.: Ilpoda,2012; (®I'OC); Hannas pabodast mporpaMMa OpMEeHTHPOBaHA HA UCIOJIb30BaHNE yUeOHUKOB
110 XMMHUU U yueOHO-MeToindeckux nocoouit YMK, co3nanHbIX KOJIEKTUBOM aBTOPOB 1o pykoBojacTBoM O.C.I'abpuensHa.

OO0mas xapakrepucTuKa y4eOHOro npeaMera XuMHA.

B cootBercTBUM ¢ DenepanabHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHbBIM CTaHAAPTOM OCHOBHOT'O 00IIero oOpa3oBaHus ydaluecs JAOJKHBI OBIAIETh
TAKMMU MTO3HABATEIBHBIMUA YY€OHBIMH JCHCTBUAMH, KaK yMeHHE (OpMYyIUpPOBATh MPOOIEMYy M THUIIOTE3Y, CTABUTH IETH M 337a4d, CTPOUTH IUIAHBI
JOCTHIKEHUS L1eJIel U PeLIeHUs TOCTAaBIEHHBIX 3a/1a4, IPOBOJIUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JeJIaTh BHIBOJIbI U YMO3AK/IFOUEHUs, IPEJICTABIATh UX
M OTCTauBaTh CBOIO TOUKY 3peHHs. Kpome Toro, yyamumecs TOJKHBI OBJIQACTh MPUEMaMH, CBI3aHHBIMU C ONPEICIICHHEM MOHITHI: OTPaHUYNBATD HX,
OIUCHIBATh, XapaKTepU30BaTh M cpaBHUBaTh. Cien0BaTeNbHO, IPU M3YYEHUH XMMHMM B OCHOBHOM IIKOJIE ydallMecs TOJKHBI OBJIAAETh YUeOHBIMHU
TEWCTBUSIMH, TTO3BOJISIOIIMMHU UM JIOCTUYh JIMYHOCTHBIX, MPEIMETHBIX U METAINIPEIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaToB.OCOOCHHOCTH COJepKAHUS
0o0y4eHHs XMMUU B OCHOBHOM HIKOJIE€ 00YCIOBIEHBI CIEHU(pUKON XUMUU KaK HayKH U MOCTaBJIEHHBIMU 3aa4aMu. OCHOBHBIMH MPOOJIEMaMU XUMUHU
SBIISIIOTCSIM3YYCHHE COCTaBa W CTPOCHUS BEUIECTB, 3aBHCUMOCTH WX CBOKMCTB OT CTPOCHHS, TIOJYYEHHE BEIIECTB C 3aJaHHBIMH
CBOWCTBaMM, UCCIIEI0BaHHE 3aKOHOMEPHOCTEH XUMUUECKUX PEAKIIMI U ITyTel yIpaBlIeHUs] UMHU B LIEJISX NOJIYUYEHUs BEILECTB, MATEpHAIIOB, SHEPTHH.
ITpeqyiaraemoe mocoOue 1Mo XMMHU PacKpbIBaeT BKJIAJA y4eOHOro IpeAMeTa B JOCTHIKEHHE Lellell OCHOBHOIO O0Iero oOpa3oBaHMs M ONpEAEIseT
Ba)KHEHUIIIME COoJiep KaTesIbHbIE JIMHUY MpeIMeTa:

e  «BEIIECTBO» — 3HAHHE O COCTABE M CTPOCHHUHU BEIIECTB, NX CBOHCTBAX M OMOJIOTUYECKOM 3HAUCHUH;

* «XUMMHYECKas peakUus» — 3HAaHHWE O MPEBpallleHUSX OJHUX BEIIECTB B JpPYyrHe, YCIOBHIX NPOTEKAHUS TaKUX IpPEBpalleHHH U crocobax
VIIpaBJICHUS PEaKIUSIMHI,

e  IPUMEHEHHUE BEIIECTB)» — 3HAHUE U OIBIT 0€30MacCHOr0 OOpaIleHuUs C BELIeCTBaMH, MaTeprajaMy M MpolieccaMy, HeOOXOAUMBIMU B OBITY U
Ha MPOU3BOJICTBE;

e «I3BIK XUMHUH» — OIEPUPOBAHUE CUCTEMON BaXKHEUIIMX XUMUYECKUX TMOHATHHA, 3HaHNE XUMHUECKON HOMEHKJIATYyphl, T.€. UX Ha3BaHUS (B TOM
Yrcie W TPHUBHAJBbHBIE), BIIAJCHUE XMMHUYECKOW CHMBOJIMKON (XMMUYECKHMHU (popMylaMH W YpaBHEHUSIMH), a TaKKe IpaBHia IMEpeBoja
MH(pOPMAIIUU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHH U 00paTHO.

[TockombKy OCHOBHBIE COZIEp)KATENBbHBIC JTHHUU MIKOJBFHOTO Kypca XMMHHU TECHO TepervieTeHbl. B mporpamme conep)kaHHe MPENCTaBICHO HE TI0
JMHUAM, a [0 pa3/ieiaM.



3HaYUTEIbHOE MECTO B COJEPKAHUU Kypca OTBOJIUTCS XMMHUYECKOMY 3KcrepuMeHTy. OH no3BoisissieT c(OpMHUpPOBaTh y YYaIUXCs ClEHUAIbHbIE
IIpeIMETHBbIE YMEHMsI pabOTaTh C XUMUYECKMMH BELECTBAMH, BBIIIOJIHATH IIPOCThIE XUMHUUYECKUE OIBITHI, HAYYUTh UX 0€30IaCHOMY M 3KOJIOIMYECKH
IrpaMOTHOMY OOpaIllEHHIO C BEIIECTBAMU B OBITY U Ha IPOU3BOJICTBE.
[TpakTuyeckne pabOTHI CrPyNIUPOBAaHBl B OJOKM — XUMHUYECKUE MPAKTHKYMBI, KOTOPBIE CIy>KaT HE TOJBKO CPEICTBOM 3aKpEIUICHUS YMEHHH U
HaBBIKOB, HO M KOHTPOJIS KauecTBa UX c(HOPMHUPOBAHHOCTU. IIo cBOEMy yCMOTpEHMIO, a TAaKXKe HUCXOMs, U3 BO3MOXHOCTEH ILKOJIBHOTO KaOMHeTa
XMMHUH, YYUTEIb MOKET U3MEHUTh U CTPYKTYPY HPEACTABICHHOTO B MPOrpaMMe MPAKTUKyMa, HApUMep, YBEIUYUTh YU CII0 JTabOpaTOPHBIX padoT 3a
CYET COKpPALICHUS IEMOHCTpaLUi.
3T0 BO3MOXHO IPY HEOOJIBIION HATIOTHIEMOCTH KJIACCOB B CEJICKUX IIKOJIAX, 0COOEHHO MaIOKOMIUIEKTHBIX.
I'maBHOE OT/IMYMeE MpeJIaraéMoi MporpaMmbl 3aKJIF0YAETCs B IBYKPaTHOM YBEJIMYEHUH BPEMEHM, OTBEJCHHOI0 Ha U3ydeHue pasjena «MHorooOpasue
BELIECTB». JTO CBSI3aHO CO CTPEMJIEHHEM aBTOPOB OCHOBATEIBHO OTPAO0TaTh BaXKHEHUIIINE TEOPETUUECKUE TOJI0KEHUS Kypca XMMUHM OCHOBHOM IIIKOJIbI
Ha OoraToM (akTOJIOrMYECKOM MaTepHajie XMMHHU 3JIEMEHTOB U 00pa30BaHHBIX MU BEILECTB.
MecTto yueOHOro nnpeagMera B y4eOHOM IJIaHe
B mponecce ocBoeHust mporpaMmbl Kypca XMMUU AJI1 OCHOBHOM ILKOJIBI YYalHecs OBJIAZEBAl0T YMEHUSAMHU CTaBUTh BOIPOCHI, HAOI0AaTh, OOBICHATH,
KJaccu(UIUpoBaTh, CpPaBHUBATh, MPOBOJUTH IKCIIEPUMEHT M WHTEPIPETHPOBATH BHIBOABI HA €T0 OCHOBE, ONPEACISATh MCTOUYHUKH XUMHUYECKOU
uHpoOpMalMK, [OJy4YaTh U aHAJIU3UPOBATh €€, a TaKKe FOTOBUTh Ha 3TOHl OCHOBE COOCTBEHHBIM MH()OPMAIMOHHBINA MPOIYKT, IPE3EHTOBATh €0 U
BECTH JIUCKYCCHIO.
IIporpamma Kypca XMMHUHM Ul OCHOBHOM HIKOJBI pa3padaTblBajlach C Y4ETOM I€pBOHAYAJbHBIX MPEJCTABICHUH, MOJYYEHHBIX y4allUMHUCS B
HavyaJbHOM IIKOJE MpU M3YYEHUU OKpyXkatomero mupa. Ilpennaraemas mporpaMma, XOTS U HOCUT OOILLIEKYJIBTYPHBIN XapakTep U HE CTaBUT 3aJady
npo¢eCCHOHATBLHON MOJArOTOBKM YYaIlMXCs, TEM HE MEHee, MO3BOJIIET MM ONpPEIEeTUThCS ¢ BHIOOpOM mpoduis oOydeHus B crapiueil mkone. B
IporpaMMe MpeaycMOTPEHO PEe3epBHOE BPEMsl, TAK KaK peajibHask MPOJIOJKUTENIbHOCTh Y4EOHOTO IoJla BCEr/1a OKa3bIBA€TCsS MEHbIlIE HOPMAaTUBHOM. B
CBSI3U C IIEPEX0JIOM OCHOBHOI IIIKOJIBI HA TaKyto (OopMy UTOTOBOM arTecTanuu, kak ' 1A, B Kypce npenycMoTpeHo BpeMst Ha IOATOTOBKY K HEH.
VY4eOHoe copepkaHue Kypca XUMHUU BKIIIOYAET:
Xumus. 8 knace. 684, 29 B HEIENIIO
Xumus. 9 knacc. 68 4, 29 B HEZIENIO
JINYHOCTHBIMM pe3y/IbTaTaMM U3y4eHUS NpeaMeTa « XUMHUSA» B 8 KJIacce ABISIOTCS CIENYIOINE YMEHHUS:
® 0CO3HaBaTh €JAMHCTBO M LEJIOCTHOCTHh OKPYKAIOIIET0 MHUpPa, BO3MOXKHOCTH €ro MO3HAaBAEMOCTU M OOBSICHHMOCTH Ha OCHOBE JTOCTHUKEHUI
HayKH;
® [IOCTENEHHO BHICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33pPEHME: OCO3HABATh MOTPEOHOCTH W FOTOBHOCTHh K CaMOOOPa30BaHUIO, B TOM
qHCIIE U B PAMKaX CaMOCTOSITEIIbHOU JEATEIBHOCTH BHE LIKOJIBI;
® OIICHUBATh KU3HEHHBIE CUTYAIIMU C TOUKHU 3peHHsI Oe30macHOro o0pa3a )KM3HU U COXpPaHEeHHUsI 3/10POBbS;
® OIEHUBATH SKOJOTMUECKUI PUCK B3aMMOOTHOIICHHUI Y€JI0BEKA U TPUPOJIBI.
e (dopMHPOBATh 3KOJOTUYECKOE MBIIIJICHUE: YMEHHE OLIEHUBATh CBOIO JESATENHOCTh M MOCTYIKU IPYTHX JIOJEH C TOUKU 3pEHUS COXPaHEHUS
OKpY Karolllel CpeJibl - TapaHTa KU3HU U OJaronoyyus Jirojen Ha 3emie.
MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHs Kypca «XUMUs» SIBISETCs JOPMHUPOBAHUE YHUBEPCATbHBIX YueOHbIX AericTBuil (YVY /).
Peeynamusnvie YYII.




® CaMOCTOSITEIbHO OOHAPYKUBATh U HOPMYIUPOBATh YUEOHYIO IPOOIEMY, ONIPEAEIATh LIedb YUeOHOH e TeIbHOCTH;
® BBIJBUIaTh BEPCUU pEIIEHHUs NPOOJEeMbl, OCO3HABaTh KOHEYHBIN pe3ylbTaT, BbIOMpPATh W3 MPEAJOKEHHBIX M MCKATh CaMOCTOSTEIbHO
CpeACTBa JOCTHIKEHUSI LIENIH;

® COCTaBJIATh (MHAUBUIYAJIbHO WIH B IPYIIE) IJIaH PELICHUS IPOOIIEMBI;

e paboTas 10 IJIaHy, CBEPATH CBOU ACUCTBUS C LEINBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OMIMOKH CAMOCTOATENIBHO;

® B JIMAJIOre C YUUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENILHO BEIPAOOTaHHbBIE KPUTEPHH OLIEHKU.
lloznasamenvhnvie YVJI:

® aHAJIM3UPOBATh, CPABHUBATD, KIACCUPHUIIMPOBATH U 000011aTh (DaKThI U SIBJICHUS. BBISBIATH IPUYHUHBI U CIICACTBUS MPOCTHIX SIBICHUM.
OCYIECTBIISITH CPAaBHEHUE, KIIACCH(PHUKAIINIO, CAMOCTOSTEILHO BEIOMPAsi OCHOBAHUS M KPUTEPUH JUIS YKa3aHHBIX JJOTMUYECKUX OIEpalnii;
CTPOUTBH JIOTUYECKOE PacCYKICHHE, BKIIOYAIOIIEe YCTAHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEMAaTUYECKHE MOEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
COCTABIIAThH TE€3HCHI, PA3JINYHBIC BU/IBI TUITAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).
peoOpa3oBbIBATh HH(POPMAIMIO M3 OJHOTO BHJIA B APYroil (Tabiuily B TEKCT U Mp.).
YMETh ONpPEIEATh BO3MOXKHbIE MCTOUHUKH HEOOXOJUMBIX CBEIEHHH, MPOU3BOJUTH MOUCK MH(OpMAIUM, aHATIU3UPOBaTh U OLCHUBAThH €€
JIOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocTosATenbHO OpraHM30BBIBaTh yueOHOE B3aMMoJieiicTBHE B rpymme (OmpenensTh oOLue Ied, pacupeaeasTh PoJid, JOrOBapUBATHCS APYT C
JIPYTroM | T.1.).
Kpurtepun nu HopMBbI OleHMBaHusI Ppa0oT N0 XMMHH ydammxcs 8-9 kiaccos.
O1ueHKa yCTHBIX OTBETOB.
OtmeTka «5» - CTaBUTCS B TOM Cllyyae, €CJIM yJallluiicsl MOKa3blBaeT BEpHOE MOHUMAHHWE XUMHUYECKOW CYIIHOCTH pPacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHi, JaeT TOYHOE OIpEesIeHHEe M HMCTOJKOBAHWE OCHOBHBIX IMOHITHH, 3aKOHOB, TEOPHUH, a TaKKe NMPaBUIBHOE
OIpeJIeIeHue XUMHUECKUX BEIMYHMH, UX €AMHUI] U CHOCOOOB M3MEPEHMS; MPABUIBHO BBIMOJHIET YEPTEKH, CXEMbl M I'paUKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COTIPOBOX/IAET paccka3 HOBBIMU IPUMEpPAaMH, YMEET MPUMEHHUTh 3HAHHs B HOBOW CHTYallMW TPHU BBITIOJHEHUN MPAKTHYECKUX
3aJJaHU; MOXKET YCTAaHOBUTH CBS3b MEXKIY M3y4aeMbIM U paHee M3yYeHHbIM MaTepHalioM IO KypCy XUMHH, a TaK K€ ¢ MaTepuanoM, YCBOCHHBIM IO
W3YUYEHHIO IPYTUX MPEIMETOB.
OtmeTKa «4» - CTAaBUTCS, €CJIM OTBET YUCHUKA YOBJIETBOPSET OCHOBHBIM TPeOOBAHUSAM K OTBETY Ha «5», HO J1aH 0e3 UCIOJIb30BaHUs COOCTBEHHOTO
TUTaHa, HOBBIX TIPUMEPOB, 0€3 MPUMEHEHUSI 3HaHUI B HOBOW CHUTYaIlH, 0€3 UCTIOB30BaHUS CBS3EH C paHee H3yUCHHBIM MaTepUaIOM, YCBOSHHBIM TIPH
M3YYEHHUH JPYTUX MPEIMETOB; €CIIU YUalUiics JOMyCTUII OJIHY OIIMOKY MIIM He OoJiee IByX HEI0UETOB U MOXET UX UCHPABUTh CAMOCTOSITETILHO I C
HEeOOJIbIION MTOMOIIBIO YUUTETIS.
OtmeTka «3» - CTaBUTCS, €CIIM YYallUiics MPaBUIbHO MOHMMAET XMMHUYECKYIO CYITHOCTh PacCMaTPHUBAEMBIX SBICHHH M 3aKOHOMEpPHOCTEH, HO B
OTBETE HWMEIOTCS OTHENbHBIE MPOOETsl B YCBOGHHH BOMPOCOM Kypca XHMHH, HE TNPENSATCTBYIOIIHE AIbHEHIIEMY YCBOSHHIO IMPOTPAMMHOTO
MaTepHuaia; yMeeT NMPUMEHSATh MOJIY4YEeHHBIE 3HAHUS MpPH PELICHWH MPOCTHIX 3a/ad C HMCIOJIb30BAaHHEM TOTOBBIX ()OPMYI, HO 3aTpyAHSETCS HpU
pelIeHny 3aja4, TpeOyouX npeodpa3oBaHusl HEKOTOPBIX (GOpPMYIT;JOMYCTHII He OoJjiee 0HOM Ipy0oil omMOKHU 1 ABYX HEN04YeTOB, HE OoJsiee OJHOU




rpy0oii U OJTHOM He TpyOol omuOKH, He Oosee IBYX-TpeX HE TPYOBIX ONMIMOOK, OAHOW HE rpy0oil OIMMOKK M TPEX HEI0YETOB, NOMYCTHII YEThIPE WU
SITh HEJIOYETOB.

OTMeTKa «2» - CTaBUTCS, €CJIM yYalIUIICS HE OBJIaJIe)l OCHOBHBIMH 3HAHUSIMU M YMEHHH B COOTBETCTBUHU C TPEOOBAHUSIMU MTPOTPAMMBI U JJOTTYCTHII
OoJIbIIIe OMIMOOK M HEAOYETOB, YU€M HEOOXOINMO IS OLEHKH «3) .

OuneHka nMcbMeHHBIX padoT.

OtMmeTKa «5» cTaBUTCS 32 pabOTY, BHIIOIHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJOUYETOB.

OtMmeTka «4» cTaBUTCS 32 pabOTY, BHIITOJHEHHYIO MOJHOCTBIO, HO IIPH HAJIUYKU B HEell He OoJiee 0HOM rpy0oil OIMOKY U OJTHOTO HEJI0YeTa ; He
0ojee Tpex HEJTOUYETOB.

OtMeTKa «3» CTaBUTCS, €CITU YYCHHUK BBIMOIHII MPAaBUIBLHO HE MeHee 2/3 Bcel paboThl WK JOMYCTHII He OoJiee 0IHOM rpyOoi OIIMOKY U IBYX
HE/I04EeTOB, He OoJiee 0/IHOM IpyOo M OAHOM HerpyOoi ommnoOkH, He OoJee TpeX HerpyObIX OMMOOK, OJHON HETpyOoil OIMOKH M TPEX HEJOYETOB, IIPH
HAJIMYUU YEThIPEX-TISATH HEAOYETOB.

OTtMmeTKa «2» CTaBHUTCS, €CITH YHCIIO OIIMOOK M HE0YETOB MPEBBICHIIO HOPMY OLIEHKH «3» HIIM BBHIITOJHEHO MPAaBMUIIBHO MeHee 2/3 Bcei paboThl.
Ouenka KOMOMHMPOBAHHBIX KOHTPOJILHBIX padoT.

[Ixana nepeBoja B NATHOAIIIBHYIO CUCTEMY OLIEHKH

Otmetka «5» ctaBuTtcs 3a BoinonHenue 90-100% paboTsl.

Otmetka «4» ctaButcs 3a BoinonHeHue 70-89 % pabotsl;

Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIojHeHHE MeHee 50%,

Kpurtepnu onieHuBaHNs TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ixana nepeBoa B NATHOAIIIBHYIO CUCTEMY OLIEHKU

Otmetka «5» craButcs 3a BoinoiaHeHune 90-100% paboTsl.

Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;

Otmetka «3» cTaBuTCs 3a BhinonHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIojHeHHE MeHee 50%,

Kpurtepun oneHuBaHNs IKCIEPUMEHTAIbHBIX YMEHHH (J1200paTOPHbIE M MPAKTHYECKHE 32JAHNA).

OtMmeTKa «5» cTaBHUTCS eciii paboTa BHIIOJIHEHA ITOJIHOCTHIO U MPABHIILHO, CHIEaHbI TPABUIIHHBIE HAOIIOICHHUS U BBIBOJIBI,

HKCHEPUMEHT OCYIIECTBIIEH I10 IJIaHY C YY€TOM TEXHHKH 0€30MacHOCTH U MpaBuiI paboThI ¢ BelllecTBaMU U 000py10BaHUEM;

MIPOSIBJICHBI OPTAaHU3AIMOHHO - TPYJOBBIE YMEHUS, TOJIEPKUBAIOTCS YHCTOTA pad0Yero MecTa U IMOPSI0K (Ha CTOJIE, SKOHOMHO HCIIOIB3YIOTCSI
pEaKTUBBI)

OtMmeTKa «4» CTaBHUTCS eci paboTa BHIITOJIHEHA MTPABHIIBLHO, ClIEIaHbl TPABUIIbHBIE HAOIOACHHUS M BRIBOJIBI, HO TIPH ATOM SKCIIEPUMEHT MTPOBECH HE
MOJTHOCTBIO MJTH JIOMYILIEHBI HECYIIECTBEHHbIE OIIMOKH B padoTe C BelIeCTBaMU 1 000pyIOBaHHUEM.

OtmeTKka «3» cTaBHUTCS ecii paboTa BHIIOJIHEHA MTPABHIIFHO HE MEHEee YeM HAIOJIOBHHY WM JIOMYIICHA CYIIECTBEHHAS OITHOKA B X0/ AKCIIEPUMEHTA
B OOBSICHEHUH, B OPOPMIICHUH PAOOTHI, B COOIOACHNN MPaBUJI TEXHUKU 0€30MacHOCTH Ha padoTe ¢ BellecTBaMu U 000pyJ0BaHUEM, KOTOpast
WCTIPABIISIETCS TI0 TPEOOBAHHIO YIUTEIIS



OTtMeTKa «2» CTaBUTCS €CIIU AOMYIIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0J1€: IKCIIEPUMEHTA, B 00bSICHEHUH, B 0OpMIIeHUH PabOTHI, B
COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ BEIIECTBAMH U 000PYAOBaHHEM, KOTOPbIE YUAIIUNCS HE MOYKET UCIPABUTH JIaXKe MO
TpeOOBaHUIO YUUTEIS.

OneHka NpoeKTHBIX padoT.

OTtMeTKa «5» CTaBUTCS €CIIU 1ENb YeTKO chopmynrpoBaHa 1 yoeauTebHO o0ocHOBaHa. [IpeacTaBiieH pa3BepHyThIN MJIaH JOCTUKEHUS LIETTU
npoekra. Tema nmpoexra pacKphITa IIOJHOCTBIO U UCYEPIIBIBAOLLIE.

PaGota comepxuT JOCTAaTOYHO MOJHYIO HHPOPMAIIUIO U3 PA3IUYHBIX HCTOYHUKOB. [IpesicTaBien ananu3 cuTyaluii, CKJIaJpIBaBIINXCS B X0/1€ PaOOTHI,
clieanbl He0OXOAMMBIE BBIBOJIbI, HAMEUEHBI IEPCIEKTUBBI Pa0OThL. PaboTa oTiaMyaeTcss TBOPUECKUM MOAXO0I0M, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOIIIEHHEM aBTOpa K ujee mpoekra. Pabora oTianyaeTcss 4eTKUM U TPaMOTHBIM 0(hOpMIIEHHEM B TOYHOM COOTBETCTBUU C YCTAHOBICHHBIMU
IpaBwiaMu. BeICTyIieHHE COOTBETCTBYIOT TPEOOBAaHUSAM IIPOBEACHUS PE3EHTALlMN, OHO HE BBILIUIO 32 PAMKH pEerjlaMeHTa, aBTOp BIaJEET KyIbTypoi
OOIIeHHSI ¢ ayTMTOPUEH, MPE3EHTAIUS XOPOIIO MOArOTOBJICHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHIO. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBAaHUAM KauecTBa (ICTETUYCH, YA0OCH B MCIIOJIb30BaHUH, COOTBETCTBYET 3asBICHHBIM IIEIISIM).

OtMeTKa «4» CTaBUTCS €ClH 1IeJib cPOpMyTUpOBaHa, HO He oOocHoBaHa. [IpeAcTaBneH KpaTKWil MiIaH JOCTHXKEHUS LENH IMpoekTa. Tema mpoekrta
packphITa He MOTHOCTHI0. PaboTa copmepkuT He3HAUUTENbHBIA 00BhEM MOAXOIAIIEH HHPOPMALIMU 13 OTPAaHUYEHHOTO YHCIa OJHOTHITHBIX HCTOYHUKOB.
[IpencraBien pa3BepHyTHI 0030p pabOTHI MO JOCTUKEHHIO IIeJIeH, 3asBIEHHBIX B MpoekTe. PaboTa camocTosTeNbHAS, IEMOHCTPUPYIOIIAs CEPhE3HYIO
3aMHTEPECOBAHHOCTh AaBTOPA, HPEIIPHUHSITA MONbITKA MPEJICTaBUTh JMYHBIM B3IJIAJ HA TEMYy IPOEKTa, MPUMEHEHbI 3JEMEHTbl TBOPYECTBA.
[IpennpuHsaThl MONBITKA O0GOPMUTH PabOTy B COOTBETCTBUM C YCTAHOBJICHHBIMU MpaBHJIaMH, NPUIATh €l COOTBETCTBYIOIIYIO CTPYKTYpY.
BricTymieHre cooTBETCTBYIOT TpeOOBaHUSAM IPOBEJACHHS MPE3EHTAllMM, OHO HE BBILIUIO 32 PAMKH pPErJIaMEHTa, HO aBTOP HE BIAJEET KYJIbTYpOu
o01IeHus ¢ ayquTopuelt (yMEHHE OTBEYaTh Ha BONPOCHI, JOKA3bIBaTh TOUKY 3peHus). [IpoyKT He MOTHOCTBIO COOTBETCTBYET TPEOOBAHUSAM KayecTBa
OrMerka «3» cTaBUTCS €CIU LI€Tb CPOPMYIMpPOBaHA HEUETKO MO0 He chopMynupoBaHa. [IperncraBieHHbIN MJIaH HE BEAET K JOCTHIKEHHIO LIEIH
npoekTa. Tema mpoekTa packpeiTa (pparMeHTapHO. bosblas 4acTe mpeicTaBIeHHON MH(OPMaLMM HE OTHOCUTCA K TeMe padoThl. AHAJIN3 3aMEHEH
KpaTKUM OINHMCAaHWEM XO/Ja W Mopsiaka paboThl. ABTOp NpOSBUI HE3HAUUTENbHBIM MHTEPEC K TEME IPOeKTa, HO He MPOJEMOHCTPUPOBA
CaMOCTOSITENILHOCTH B paboTe, He MCIHOJIb30BaJ BO3MOXKHOCTH TBOPUECKOrO MOAX0/a. B muchMeHHOH 4acTH paboThl OTCYTCTBYIOT YCTAHOBJICHHBIE
MpaBWJIaMHd TOPSAJOK M 4YeTKas CTPYKTypa, IOMYIIEHbl OUIMOKM B OodopMieHHH. BBICTyIJI€HHE HE COOTBETCTBYET TPEOOBAaHUSM IPOBEACHUS
npe3eHTanuu. [IpoeKkTHBIH NMPOJYKT HE COOTBETCTBYET TpeOOBaHUAM KadecTBa (ICTETHKA, yIO0OCTBO MCIIOJIb30BAHMS, COOTBETCTBHE 3asIBIECHHBIM
LETISIM )

Ounenka ymeHHu#i peliaTb pacyeTHbIe 3a1a4H.

OtMeTKa «5» CTaBUTCS €CIIU B JIOTHUECKOM PacCyKJICHUH U PEIICHUH HET OMMOOK, 3a7aua penieHa palioHaJIbHbIM CIIOCOO0M;

OTtMmeTKa «4» CTaBUTCS €CIIU B JIOTHYECKOM PACCYXJIECHUU U PELICHHUs HET CYLIECTBEHHBIX OIIMOOK, HO 33ja4a pelleHa HepaluOHaIbHBIM CIIOCO00M,
WM JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtmeTka «3» CTaBUTCS €CITU B JIOTHYECKOM PAacCYXJIEHHHM HET CYLIECTBEHHBIX OLIMOOK, HO JOIMYIIEHA CYIIECTBEHHAs OIMOKAa B MAaTEeMAaTUUYECKUX
pacyerax.

OTtMmeTKa «2) CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE OLIMOKU B JIOTHYECKOM PACCYKJICHUU U B PEIICHUH.

OuneHka yMeHUi#l peliaTh IKCIePUMEHTAIbHbIE 3a1a4H.

ITpu ouieHKE 3TOTO YMEHHUS CIIEAYET YUUTHIBATh HAOIIOICHHS YUUTENS U IPEIbIBIIEMbIE yHallUMCsI pe3yIbTaThl BBIMOJIHEHUS OMBITOB.



OtmeTka «5» CTaBUTCS €CIIU IUIaH PELICHUs 33[Ja4d COCTaBJIEH NPABWJIBHO, OCYILECTBIIEH MOJ00P XUMHUYECKUX PEaKTUBOB U 00OPYHOBaHMs, JaHO
MIOJTHOE OOBSICHEHHE U CIICJIaHbl BHIBOIBI.

OTtmeTKka «4» CTaBUTCA €CJIU IUIAH PELIEHUS COCTABJICH MPaBHJIBHO, OCYLIECTBICH 000D XUMHUECKUX PEAKTUBOB M 00OpPYIOBAaHHUSA. JOMYIIEHO HE
0oJj1ee IBYX HECYIIECTBEHHBIX OITMOOK (B OOBSICHCHHH U BBIBOJIAX ).

OTmeTKa «2» CTaBUTCS €CJM IUIAH PELICHMs] COCTABJIECH MPaBHIIBHO, OCYILECTBJIEH NOJ0OP XUMMUYECKHX PEAKTHBOB M OOOPYIOBaHUS. JOIYyILEHA
CYIIECTBEHHAs OIIMOKA B OOBSICHEHUHU U BBIBOJAX.

OTmeTKa «2» CTaBUTCs €CIIM JONYILIEHbl JBe M Oosiee OMOKM (B IUIaHE pPELIEHMs, B MOAOOPE XMMHUUYECKUX, PEAKTHBOB M 00OpYyJOBaHUS, B
OOBSICHEHUH U BBIBOJAX ).

Ouenka pedepara.

N3noxxeHHOE MOHUMaHKe pedepara Kak LEeJOCTHOTO aBTOPCKOr0 TEKCTA ONPEEIIeT KPUTEPUHN €TI0 OLEHKHU:

- HOBM3HA TEKCTa;

- 000CHOBaHHOCTbH BBIOOpA HCTOYHHKA;

- CTETIEHb PACKPBITHS CYIIHOCTH BOIIPOCa;

- 000 1eHUs TPeOOBAHUN K 0(OPMIIEHHUIO.

HoBu3na Tekcra:

a) aKTyaJIbHOCTh TEMBbI UCCIICIOBAHHS;

0) HOBH3HA M CaMOCTOATENBHOCTh B IOCTAaHOBKE NP00JIeMbl, (HOpMyIMpOBaHHE HOBOT'O ACMEKTa U3BECTHOM MPOOIEMBI;

B) YMEHHE paboTaTh C JIUTEPATYPOH, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTEpHa,

I') CAMOCTOSITENIbHOCTh OLIEHOK U CY)KJICHMIA;

1) CTUJIEBOE €IMHCTBO TEKCTAa, €AMHCTBO KAHPOBBIX YEPT.

CreneHb pacKpbITUS CYIIHOCTH BOIIpOCa:

a) COOTBETCTBHUE IJIaHA TeMe pedepara;

0) COOTBETCTBHE COJICpKaHMs TEME U IUIaHy pedepara;

B) IIOJIHOTA U TJIyOMHA 3HAHUII 110 TEME;

') yMeHHue 000011aTh, Ae71aTh BEIBOAbI, COMOCTABIATH Pa3IMYHbIC TOUKH 3pEHUS [0 OTHOMY BOIIPOCY

O60CcHOBaHHOCTH BbIOOPA UCTOYHUKOB:

a) OIIEHKa HMCIIOJIb30BAaHHOW JIMTEpaTyphl: MPUBJIECUYEHBI JIM Haubosee W3BeCTHbIE pabOThl MO TeMe UCCIeAOBaHMs (B T.4. )KypHAJIbHbIE MyOJUKAI[UU
MOCJICTHUX JIET, MOCIICIHAE CTATUCTUYECKHE JaHHbIE, CBOIKH, CIPABKH U T.1T.).

Cobronenue TpeboBaHui K 0(hOPMIIEHUIO:

a) HaCKOJIBKO, BEPHO, 0(OPMIICHBI CCHUTKM HA MCIIONIB3YEMYIO JTUTEpaTypy, CIIHCOK JIUTepaTyphl; 0) OllEHKa TPaMOTHOCTH M KYJIbTYPHI U3JIOXKEHUS (B
T.4. opdorpaduieckoil, TyHKTyalluOHHOH, CTHJIMCTUYECKON KYJIbTYpHI), BlaJIeHHE TEPMUHOJIOTHEH;

B) cobmoienne TpeboBaHui kK 00bEMY pedepara.

VYuamuiics npeacTaBisieT pedepar Ha pelieH3UI0 He MO03/JHEee YKa3aHHOTO CPOKa.

JI1s1 yCTHOTO BBICTYIUIEHHS ydamemycs 1octatouHo 10-20 MuHyT.



OtmeTka «5» cTaBUTCS €ClIM BBIIOJIHEHBI Bce TPeOOBaHMS K HAIIMCAHMIO U 3alluTe pedepaTa: 0003HaueHa npodieMa 1 000CHOBaHa €€ aKTYaJlbHOCTb,
CHIeJIaH KPAaTKUW aHaJHM3 Pa3IMYHBIX TOYEK 3pEHHs HAa pacCMaTpUBAEMYIO MPOOJIEMY M JIOTUYHO HM3JI0’KEHA COOCTBEHHAs MO3ULUS, C(HOPMYITHPOBAHBI
BBIBOJIbI, TEMA DPACKPBITA IOJHOCTBIO, BBIAEPKAH O00BEM, cOOMIONEHBI TPeOOBAaHUS K BHEUIHEMY O(OPMIIEHHUIO, JaHbl NpPaBUJIbHbIE OTBETHl Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI.

OtmeTKa «4» CTaBUTCS €CIIU BBIIIOJHEHbI OCHOBHBbIE TpeOOBaHMs K pedepaTy M €ro 3aluTe BBINOJHEHbI, HO NPU 3TOM JOMYIIEHbl HelNOouETHl. B
YaCTHOCTH, MMEIOTCS HETOYHOCTH B W3JIOKEHWM MaTepualia; OTCYTCTBYET JIOTMYECKas IMOCIENIO0BATEIbHOCTh B CYXKACHUSAX; HE BBIACPXKAH O0BEM
pedepara; uMeroTCs ynylieHus B 0OpMIIEHUH; Ha IOTIOJHUTENIbHBIE BOIIPOCHI IIPU 3aIIUTE J1aHbl HETIOJIHbIE OTBETHI.

OtmeTka «3» CTaBUTCS €CIIM UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOoBaHMW K pedepupoBaHuio. B gacTHOCTH: Tema OCBELICHA JIHIIb
YaCTUYHO; JIOMYILEHb! (PaKTHUYEeCKHEe OLIMOKU B coJiepKaHuU pedepara Wi IpyU OTBETE HA JIONOJHUTEIbHBIE BOIIPOCH]; BO BPEMs 3aILIUThl OTCYTCTBYET
BBIBO/I.

OTtMmeTKa «2» CTaBHUTCS €clii TeMa pedepaTta He pacKpbITa, 0OHAPYKUBAETCS CYIIECTBEHHOE HEITOHUMAHKE MTPOOIEMBI

CopeprkaHue yuebHoro npegmera

[{eHHOCTHBIC OPUEHTUPBI Kypca XUMHUHU B OCHOBHOM IITKOJIC OTPEICIIIOTCS CIIeM(UKON XUMHUH KaK Haykd. [IOHSITHE «IICHHOCTH» BKJIFOYAET IMHCTBO
OOBEKTUBHOTO (caM OOBEKT) U CYObEKTHBHOTO (OTHOIICHHE CyOBEKTa K OOBEKTY), MOITOMY B KadeCTBE LIEHHOCTHBIX OPUEHTHPOB XMMHUYECKOTO
o0pa3oBaHMs BBICTYNAIOT OOBEKTHI, U3y4aeMbIE B Kypce XHMHHU, K KOTOPOMY y OOyJarommxcsi GopMUpPYETCs EHHOCTHOE oTHomeHue. [Ipu atom
BEYIIYIO POJIb UTPAIOT MO3HABATENbHBIC IIEHHOCTH, TaK KaK JAHHBIA y4EOHBIH MPEIMET BXOJIUT B TPYIIY NPEAMETOB IO3HABATEIHLHOTO IUKIIA,
TJIaBHAS 11€JTh KOTOPBIX 3aKJIFOYASTCS B U3yUCHUHU TIPUPO/IBI.
OcCHOBY MO3HaBaTENbHBIX IEHHOCTEH COCTABIAIOT HAy4YHBIE 3HAHUS, HAYYHBIE METOJbI MO3HAHUSA, a IIEHHOCTHBIC OpPHEHTalUd, (popMupyeMble y
00yJaromuXxcsi B MPOIeCcce N3yUCHUST XUMHH, TTPOSBIISIOTCS:

e B IIPU3HAHUU [IEHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

e B IICHHOCTH XUMHUYECKHX METOJIOB HCCIICIOBAHUS KHUBOW U HEKUBOW TTPUPO/IBI,

e B IIOHUMaHUH CIOKHOCTH U TPOTUBOPEUNBOCTH CAMOTO Ipoliecca MO3HAHMS KaK U3BEYHOTro cTpemiieHus kK VcTune.
B kadecTBe OOBEKTOB IIEHHOCTEH TpyJa W ObITAa BBICTYNAIOT TBOpPYECKAas CO3WIATENbHAs NEATCILHOCTH, 3JI0POBBI 00pa3 >KM3HU, a IICHHOCTHBIC
OpHUEHTAIINH COCPKaHUS Kypca XMMHUH MOTYT paccMaTpuUBaThbcs Kak (OpMUPOBAHUE:

e  YBaXUTEIILHOTO OTHOIICHUS K CO3UAATCIHLHOM, TBOPUCCKON NeATSIIEHOCTH,

e TMOHUMAaHUS HEOOXOAMMOCTH 37J0POBOTO 00pa3a KHU3HHU;

e TMOTPeOHOCTH B OE3YCIIOBHOM BBITIOJTHEHUH MPABUIT 0€30IIaCHOTO UCIOJIb30BaHUS BEIIECTB B IIOBCEAHCBHOM KU3HU;

e  CO3HATEIBHOTO BBIOOpA Oyaymiei mpohecCuOHATBHOM NeTEIbHOCTH.
Kypc xumum o0iiagaet BO3MOXHOCTAMHU Ui (DOPMUPOBAHHUS KOMMYHHKATHBHBIX IICHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIIOT IPOIECC OOIICHHS,
rpaMOTHAsl pedb, a IICHHOCTHBIC OPUEHTAIINH HAIIPABJICHBI HA BOCTIUTAHHUE Y YYAIIUXCSI:

e  TMPaBUIBHOTO HUCIOJIE30BAHUS XMMHUYECCKOH TEPMHUHOJIOTUN U CHMBOJIUKH;

e MOTPeOHOCTH BECTH JAMAJIOT, BBICTYIINBATH MHEHHE OMIMOHEHTA, Y9aCTBOBATh B AUCKYCCHU;

e CIIOCOOHOCTH OTKPBITO BBIPAXKATh M APTYMEHTHPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PCHHUS.
Y4eOHblIif peaMer «XUMHsI», B COAEPIKAHUU KOTOPOTO BEAYITUM KOMIIOHEHTOM SIBJISTFOTCSI HAYYHBIE 3HAHUSI M HAYYHBIE METObI TO3HAHMSI, I03BOJISIET
HE TOJBKO (POPMHUPOBATH Yy yYAIIMXCS HEIOCTHYIO KapTHHY MHUpPA, HO M MPOOYXKJIaTh Y HAX SMOIIMOHAIBHO-IIEHHOCTHOS OTHOIICHUE K M3y9aeMOMY



MaTepuaiy, Co31aBaTh yCIOBUA JUIsl (POPMHUPOBAHUS CUCTEMBI LIEHHOCTEH, ONpeaelstoniel TOTOBHOCTh: BbIOMPATh OINPENCIIEHHYI0 HAlpaBIEHHOCTb
JENCTBUI; 1eHCTBOBATh OIIPEIEIEHHBIM 00pa30M; OLIECHUBAaTh CBOU JAECUCTBUS U AEUCTBUS APYTUX JIIOJEH 110 ONPEEIIEHHBIM LIEHHOCTHBIM KPUTEPUSM.
OCHOBHBIM Pe3yJbTaTOM [103HABATEJIBHOI'O OTHOIIEHHS K MUDPY B KYJIbTYp€ SBISETCS YCTAaHOBJIEHHE CMbICIIA U 3HAYEHUs COJEp’KaHHUs OOBEKTOB U
ABNCHUI Tmpupoasl. Takum oOpa3om, mo3HaBarenbHas (YHKIHMS Y4eOHOrO MIpeaMera «XUMHUS» 3aKII0YaeTcss B CIOCOOHOCTH €ro CoepiKaHus
KOHIIEHTPUPOBATh B ce0€ KaK 3HAHUS O BEIIECTBAX U XUMHUYECKUX SBJICHUAX, TaK U NO3HABAMENbHbIE YEHHOCMU.

OMHOWEHUS K.

XUMHUYECKMM 3HAaHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYpBl Y€JIOBEKa Hapsay ¢ APYTMMH €CTECTBEHHOHAYYHBIMU 3HAHMAMM, €IUHOU
Pa3BUBAIOILECICS CUCTEME;

OKpPYXKaloIlleMy MUPY KaK MUPY BELIECTB U IIPOUCXOJAINX C HUMH SIBJICHUM;

MIO3HABATEJIbHON 1€ATEIbHOCTH (KaK TEOPETUUECKOM, TaK U AKCIIEPUMEHTAIbHON) KaK HCTOYHUKY 3HAHMUIA;

NOHUMAHUS

00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHUM O BEIIECTBAX U MIPOUCXOAIINX C HUMHU SBJICHUSX;

CJIO)KHOCTU M OECKOHEYHOCTH Ipoliecca Mo3HaHus (Ha MpUMepe UCTOPUU XUMUYECKUX OTKPBITHI);

JIeCTBHUS 3aKOHOB TIPUPOBI M HEOOXOIUMOCTH HX Y4eTa BO BceX cdepax NesITeIbHOCTH YeTIOBEKa;

3HAYEHUs XMMHUYECKHUX 3HAHUH s pelleHus II00aJbHbIX IMpoOJieM uelloBeuecTBa (IHEPreTUUECKOM, ChIPhEBOM, MPOJOBOJILCTBEHHOMH,
3J10pOBbS U JOJIT0JIETUS YEJI0BEKA, TEXHOJOTUUECKUX aBapHii, IN100aJIbHON SKOJIIOTUHU U Jp.);

Ba)XHOCTH Hay4HbIX METO/I0B MO3HaHUS (HAOIIOACHUS, MOIETMPOBAHNUS, SKCIIEPUMEHTA U JIp.) MUpA BELLECTB U pEeaKLUil.

Pacmupenue cdep uenoBedeckoil NEATETbHOCTH B COBPEMEHHOM COIIMYME HEU30EKHO BJIEYET 3a CO00M HEOOXOAUMOCTh (hOPMHUPOBAHHS Y
y4aluxcs KyJIbTypbl TPyAa U ObITa IPU U3YUYEHHH JH0O0r0 y4eOHOro mpeaMeTa, KOTOpoe HEBO3MOXKHO 0€3 BKIIIOUEHHsI COOTBETCTBYIOIIUX YeHHOCmell
mpyoa u 6blma B coJiepKaHue yueOHOTo peaMeTa « XuMUs»:

OMHOWEHUS K.

TPYAOBOM AESITETbHOCTH KaK €CTECTBEHHOU (PU3NYECKON M MHTEJUIEKTYalIbHON OTPEOHOCTH;

TPYAy KaK TBOPYECKON AESITEIbHOCTH, O3BOJIAIONIEN IPUMEHATh 3HaHUS Ha MPAKTHKE;

HOHUMAHUSL HE0OX0OUMOCIU:

y4deTa OTKPBITBIX U U3YUYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUN O BEILIECTBAX U UX MPEBPAILEHUSAX B TPYJOBOU JAESITEIBHOCTH;

MOJIHOM peanu3anuy (U3NYECKUX U YMCTBEHHBIX BO3MOXKHOCTEM, 3HAHUN, YMEHHUH, CIIOCOOHOCTEH MpHU BBINOJIHEHWH KOHKPETHOTO BUAA
TPYZIOBOH ACATEIBHOCTH;

COXpaHEHHUs U MOJJIepP>KaHNs COOCTBEHHOTO 3/I0POBBS U 3/I0POBbs OKPYKAIOIIUX, B TOM YHCJIE MUTAHUS C YYETOM COCTaBa M SHEPreTH4eCcKoi
LIEHHOCTH THILIY;

coOrofieHHs TpaBHJl 0€30IaCHOTO MCIOJIb30BaHMs BEUIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEACTB OBITOBOM XMMHHU, NMECTUIUAOB, TOpIOYE-
CMa304YHbIX MaTEPUAJIOB U Jp.) B IOBCEJHEBHON KU3HU;

OCO3HAHHUS JOCTHKEHUS JIUYHOTO yCreXa B TPYIOBOM JNEATENIbHOCTH 3a CYET COOCTBEHHON KOMITIETEHTHOCTH B COOTBETCTBUM C COLMAIIBHBIMU
CTaHJapTaMH U TOCIEAYIOUIMM COLMAIBHBIM O0JJOOpPEHUEM JOCTHKEHUH HAyKHM XMMHUHU U XMMUYECKOTO MPOM3BOJCTBA JJIS PA3BUTHUS COBPEMEHHOI'O
oOmiecTBa.



OnpIT 5MOIMOHATIBHO-IIEHHOCTHBIX OTHOUICHHWM, KOTOPBIM ydaliydecs IMOJy4aloT NpU M3YyYEHHUH Kypca XUMHH B OCHOBHOH IIKOIE,
CHOCOOCTBYET BBICTPAMBAHHUIO UMH CBOCH KM3HECHHOW TIO3UIIHH.

Copnepxanue yueOHOro MpeAMEeTa BKIII0OUAET COBOKYITHOCTb HPABCMBEHHbIX YEHHOCHEN:

OMHOWEHUS K.

cebe (oco3HaHHe COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO JI0JITa, JUCIUIUIMHUPOBAHHOCTD, YeCTHOCTh U MPABIUBOCTb, IPOCTOTA
¥ CKPOMHOCTbH, HETEPIIUMOCTh K HECTIPABEAJIMBOCTH, MPU3HAHUE HEOOXOUMOCTH CaMOCOBEPIICHCTBOBAHUS );

JIPYTUM JIOJsM (TyMaHHU3M, B3aMMHOE YBa)KEHUE MEX]Ty JIF0JIbMHU, TOBapuUIleckasi B3aMMOIOMOIIb U TPeOOBATEIbHOCTh, KOJUIEKTUBU3M, 3a00Ta
0 IPYTHX JIIOASX, aKTUBHOE PEearupoBaHUE Ha COOBITHS (eAepalbHOTO, PErHOHATBHOIO, MYHUIIUTIAIBHOTO YPOBHEH, BHITIOJHEHHE OOIIECTBEHHBIX
MOpyYeHUi);

cBOEMY TpyAy (I0OpOCOBECTHOE, OTBETCTBEHHOE WCIOJHEHHE CBOMX TPYIOBBIX M YUCOHBIX OOS3aHHOCTEH, pa3BUTHE TBOPYECKHX Hadal B
TPYIOBOH AESITENbHOCTH, IPU3HAHUE BAYKHOCTU CBOETO TPYJIa M PE3YIbTaTOB TPyAa APYTUX JIIOIEH);

npupoje (OepekHOEe OTHONICHWE K €€ OOraTcTBY, HETEPIUMOCTh K HAPYIICHUSM JKOJIOTMYECKUX HOPM M TPeOOBaHUM, IKOJIOTHYECKU
IpaMOTHOE OTHOIIEHHE K COXPAHEHUIO Tuapocdepsl, aTMochepsl, MOUBbI, Ouochepbl, YeTOBEUECKOr0 OpraHu3Ma; OIleHKa JeHCTBHsI BOPEKU 3aKOHAM
MIPUPOJIBI, PUBOASAIIAS K BOSHUKHOBEHUIO TII00ATBHBIX MPOOIIeM);

NOHUMAHUSL HEOOXOOUMOCMU.

YBOXHUTEIHLHOTO OTHOIICHHS K JOCTH)KCHHSIM OTCUSCTBEHHOW HAYKH, HCCIEAOBATEIbCKON NEATEIHbHOCTH POCCHUCKHX YYCHBIX XHUMHKOB
(MaTpuoOTUYECKUE YYBCTBA).

OO0pa3oBaHue TIpeICTaBICHHA, (POPMHUPOBAHKE IMOHATHI B O0yYEHUH XUMHUHU MPOUCXOIUT B MPOIECCe KOMMYHHKAITUN C HCIIOJIb30BAHUEM HE
TOJIBKO €CTECTBEHHOTO $3bIKa, HO U XUMUYECKUX 3HAKOB, (OPMYJ, YPABHEHH XUMUYECKUX PEaKIIMii, 0003HAYAIONIUX ATH BEIIECTBA U SBJICHHUS, T. €.
XUMHUYECKOTO  s3blKa. TakuM  oOpa3oM, yueOHbIH  mpeamerT KXUMHUS>> UMeeT  OOoJbIllMe  BO3MOXKHOCTH i (OPMUpPOBaHUS Y
yUYaAIIUXCS KOMMYHUKAMUBHBIX YEHHOCM el

He2amueHo20 OMHOULEHUs K.

HaApPYIICHUIO HOPM f3bIKa (€CTECTBEHHOT'O M XMMHUYECKOT0) B pa3HbIX UCTOUHHUKAX nH(popmanuu (nureparypa, CMU, UntepHer);

3aCOPCHUIO PEYH;

NOHUMAHUSL HEOOXOOUMOCMU.

MPHHSITHS PA3IMYHBIX CPEJCTB M MPUEMOB KOMMYHUKAIINH;

nosydeHus: THGOPMAIUHU U3 Pa3IUNIHBIX HCTOUHUKOB;

apryMEHTHPOBAHHOMN, KPUTHUYECKOM OIEHKH WH(POPMAITUH, TOTYICHHON U3 Pa3InIHBIX HCTOYHUKOB;

COOOIIeHNs] TOYHOM U JOCTOBEPHOI HH(pOpMaIHH;

SICHOCTH, JJOCTYITHOCTH, JOTHYHOCTH B 3aBUCUMOCTH OT IIEJIH, TTOJTHOTHI TN KPATKOCTH U3JIOKEHUS UH(POPMAITUH;

CTpEMJICHHS TIOHSATH CMBICI OOpaIeHHON K YeIOBEKY pedr (YCTHON M MUCHMEHHOM);

BEJICHUS JIMAJIoTa JUIS BBISBJICHHS Pa3HBIX TOYEK 3PCHHS HA paccMaTpUBaeMyr0 WH(GOPMAIIUIO, BBIPAKCHUS JIMYHBIX OIICHOK W CYKICHHM,
MPUHSTHSI BBIBO/A, KOTOPBINA (hOpMUPYETCS B TIPOIIECCE KOMMYHHUKAIIUU;

MIPEIBSABIICHUS CBUJICTEIHCTB CBOCH KOMITETCHTHOCTH W KBATM(DUKAIIMH IO PaCCMAaTPUBAEMOMY BOTIPOCY;

YBaKCHHUSI, TPUHSITHSL, TTOJIICPIKKU CYIECTBYIOIMUX TPATUINA U OOIINX HOPM SI3bIKa (€CTECTBEHHOTO M XUMHUYECKOT0);



CTPEMJICHHSI TOBOPUTH, UCIIOJIB3YS H3ydyaeMble XMMHUYCCKHNE TEPMUHBI U IMOHATHUS, HOMEHKJIATYPY HEOPraHWYSCKUX U OPraHUYECKUX BEIIECTB,
CUMBOJIBI, (DOPMYITBI, MOJICKYJIIPHBIC M HOHHBIC YPABHEHUS PEAKITUH.

Jlist hbopMUpPOBaHUS JTYXOBHOM JIMUHOCTH MPEXKJIE BCEr0 HEOOXOIUMO Pa3BUBATH ICTECTHUECKOE OTHOIICHHE YeIOBEKa K JCHCTBUTEIHHOCTH,
TBOPYECTBO M COTBOPYECTBO MPHU BOCIPHUATUU ICTETUUCCKUX SIBICHUN, KOTOPBIMH B KypC€ XMMHH MOTYT CIIY>)KHTb: MpUpoAa (MUHEPAIIbl); U3ICTHs,
M3rOTABJIMBAEMBIC YEJIOBEKOM M3 PA3JIMYHBIX BEIICCTB M MATEPUAIIOB (FOBCIIMPHBIC YKPAIICHUS, TAMITHHUKH apXUTEKTYPhI U T. JI.). XUMHS [T03BOJIICT
Takxe (popMupoBaTh MOTPEOHOCTH

YeJIOBEKa B KPacoTe U JICITCILHOCTH 10 3aKOHAM KPAaCOTHI, T. €.

acmemudecKue YeHHoCmu.

HO3UMUBHOE 4Y8CMBEHHO-YEHHOCMHOe OMHOUEHUE K.

OKpYKaroIeMy MHUpY (KpacoTa, COBEpPIIICHCTBO U TAPMOHUS OKPYKAIOIICH MTPUPOIBI 1 KOCMOCA B IIETIOM);

NPUPOJHOMY MHPY BEIIECTB M UX MPEBPAIICHUI HE TOJBKO C TOYKU 3PCHHUS MOTPEOUTENs, a KaK K UCTOYHUKY MPEKPACHOT0, TApMOHHYHOTO,
KpPacuBOTO, IMOYHHSIONIETOCS 3aKOHOMEPHOCTSIM, TTPOITOPIUOHAILHOTO (HA TIPUMEPE B3aUMOCBSI3U CTPOCHUS M CBOHMCTB aTOMOB U BEIIIECTB);

BBIIIOJIHCHUIO YYEOHBIX 3a/lad KaKk K IMPOIECCy, JOCTaBISIFOIIEMY ASCTETUYECKOE YIOBOJIBCTBHE (KPAacHBOE, W3SIIHOE PEIICHUE WIN
JI0Ka3aTeNIbCTBO, MPOCTOTA, B OCHOBE KOTOPOU JIC)KUT TAPMOHUS ),

noHuManue HeobxoouMocmiu.

M300paXCHUsSI WCTHHBI, HAyYHBIX 3HAHWA B YYBCTBEHHOH (opme (Hampumep, B TPOM3BEICHHUSIX HMCKYCCTBA, IOCBSIICHHBIX HAyYHBIM
OTKPBITUSM, YUEHBIM, BEIIECTBAM M UX IPEBPAIIICHUSM ),

MPUHSITHS TPATMYECKOTO KaK JIPAMATHYECKOW (POPMBI BBIpAKEHUS KOH(MIMKTA HEMPUMHUPHUMBIX IMPOTHBOITOJIOKHOCTEH, UX CTOJIKHOBEHHS (HA
MpUMepe BBIIAIONIUXCS HAYUYHBIX OTKPBITHI, KOH(INKTA 9yBCTBA U JIOJITa, OOIIECTBA M TUYHOCTH, PEAIbHOCTH U Ueana).

Taxum oOpazom, cosepkanre Kypca XMMUHA OCHOBHOM MIKOJIBI TTO3BOJISIET CPOPMUPOBATH Y YUAIIUXCS HE TOJIBKO MO3HABAaTEIbHbIE IIEHHOCTH, HO U

APYIrue KOMIIOHCHTBI CUCTCMbI LICHHOCTEH: Tpyda U 6BITa, KOMMYHUKATUBHBIC, HPABCTBCHHBIC, 5CTCTHYCCKUC.

O0mme cBegeHus:
TemaTnueckoe miannpoBanue(8 Kiacc)

Ne ypokos HasBanue pasnena, rmas | KonudecTBo yacos
Bceero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIBHBIX | MMPAKTHYECKUX
pabot pabot

1 Beenenue 5 - 1

2 ATOMBI XUMHYECKHUX 10 1 -
DJIEMEHTOB

3 ITpocTeie BeniecTBa 8 1 -

4 CoeanHEeHNsT XUMUYECKHUX 10 - 1
DJIEMEHTOB

5 W3meneHns, 13 1 1




NPOUCXOSIIUE C
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 22 1 2
CaolicTBa pacTBOpOB
JJIEKTPOJIUTOB
UTOTO 68 4 5
TemaTnueckoe mianupoBanue(9 Kiacc)
No ypokoB HaszBanue pasnena, rinas KonmuecTBo yacoB
Bcero N3 aux (hopmbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTHYECKUX
pabor pabor
1 Bsenenue. Oo6as 9 1 -
XapaKTEePUCTHKA
XUMHUYECKUX JJIEMEHTOB U
XUMHYECKUX PEAKIUI
Ilepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. Menpeneena
2 MeTasuibl 19 1 3
3 Hemeraiis 23 1 2
4 Oprannyeckue BeleCcTBa 11 - -
5 000011IeHNE 3HAHUI 110 XUMHHU 6 1 -
34 KypcC OCHOBHOM IIKOJIBI.
6 HUroro 68 4 5

Coaeprxanue 0CHOBHOrO0 001iero odpasosanus o Xumun8-9 kiaccel

Pazoen 1. Ocnoenvie nonsamus xumuu (YypoeeHsb amoMHO-MONEKYIAPHBIX HPEOCHAB/1eHUIL)

[Ipenmer xumuu. MeToapl TMO3HAHHUS B XHMHH: HAOIOJIEHUE, DKCTICPUMEHT, M3MepeHue. VICTOUHMKH XUMHYECKOH HHQOpMAIMH: XUMHUYeCKas
nureparypa, UaTepHer.

Uucteie BemiecTBa U cmecu. Ouuctka BenlecTB. [IpocThie M CoXHBbIE BellecTBa. MeTallibl U HEMETaJUIbl. XUMUYECKUN 3JIEMEHT, aTOM, MOJEKYJa.
3HaKM XMMHYECKHX JJIEMEHTOB. XuMuueckas ¢opmysa. BaaeHTHOCT XHMUYECKUX 3yieMeHTOB. CocTaBieHue GopmMys OMHAPHBIX COCAMHEHHUH IO
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB M ONPE/IEICHNE BAICHTHOCTH aTOMOB XUMUYECKHX 3JIEMEHTOB 10 (opMyliaM OMHAPHBIX COSAMHEHUN .
OtHocuTenpHas aToMHass Macca. OTHOCUTENBHAS MOJIEKYJIsipHasi Macca. MaccoBasi 10JIsl XUMHYECKOTO dJIEMEHTa B CIIOKHOM BeriecTBe. KomnuecTBo
BemecTBa. Moib. MonsipHast Macca M MOJISIPHBIN 00bEM.



®uznueckue SBICHUS U XUMHUYecKue peakiuu. [Ipu3Haky M yclnoBHsS NMPOTEKAHUS XUMHUYECKUX PEaKUUW. 3aKOH COXPaHEHHsI MacChl BELIECTB IpU
XUMHAYECKHX DPEaKUUsAX. XUMUUeckue ypaBHeHHsA. KoapuuueHTs! B ypaBHEHHMSX XMMHUYECKMX DPEAKUUH KaK OTHOIICHUS KOJIMYECTB BEIIECTB,
BCTYMAIOIIUX U 00pa3yIoLuxcs B pe3ybTaTe XuMU4Yeckoi peakiuu. [Ipocreiiiiye pacueTsl 0 ypaBHEHUSIM XUMHUECKUX PEaKLIUM.

OcHOBHbBIE KJIaCChl HEOpraHu4eckux coeauHeHuil. HomeHnknarypa Heopranmdeckux sewiecTB. Kuciopon. Boznyx. I'openme. Oxcupbl. Oxcuib
MeTaJuIoB U HemeTaioB. Bogopoa. Bona. Ouuctka Boabl. Aspauus Boabl. B3aumonecTBue BOAbl ¢ OKCHIAMH METAJJIOB U HeMeTauioB. Kuciorsl,
Kiaccu(uKanus U CBOMCTBA: B3aMMOCHCTBUE C METaJUIaMH, OKcHIaMH MetaiioB. OcHOBaHHMsA, KiaccH(UKalMs M CBOMCTBA: B3aUMOJICHCTBHE C
OKCHJIaMU HEMETAJIOB, Kuciuotamu. AM¢orepHocTs. Kuciaotno-ocHoBHble nHAMKaTOphl. Conu. Cpennue conu. BzaumonelictBue coneit ¢ MeTajliamu,
KHMCJIOTaMH, 11esaoyamMu. CBs3b MEKIy OCHOBHBIMH KJ1aCCaMU HEOPTAaHUYECKUX COEAMHEHUH.

[lepBoHayanbHbIE IPEACTABICHUS O €CTECTBEHHBIX ceMENCTBaX (IpyMax) XUMUYECKUX FIEMEHTOB: IIeJI0YHBIE METAIIJIbI, TAJIOT€HBI.

Pa3zoen 2. Ilepuoouueckuii 3aKkon u nepuoouyeckas cucmema xumuueckux nemenmos /I.U.Menoeneeea. Cmpoenue eeuwjecmea.

[lepuoanueckuit 3akoH. lcTopust OTKPBITUS IEPUOIUYECKOTO 3aKOHA. 3HAYEHHE NTEPUOANYECKOr0 3aKOHA JIsl pa3BUTHSI HAYKH.

[lepuoanueckast cucreMa Kak €CTECTBEHHOHay4Hasl KiacCU(PHUKaIUs XMMHUYECKUX 3JeMeHTOB. TabmuuHas ¢opMa mpencTaBieHMs Kiaccupukaruu
XUMHUECKUX dsneMeHToB. Ctpykrypa Tabmuubl «llepuoanueckas cuctema xumuueckux snemeHToB [[. M. MennpeneeBay. dusnueckuii cMbICI
MOPSIIKOBOTO (aTOMHOT'0) HOMEPa, HOMEPA Mepruoga U HoMepa TpyNIbl (J1sl SJIEMEHTOB A-TpyIii).

Crtpoenue aToma: siApo u 3IEKTPOHHAsE 0060104Kka. COCTaB aTOMHBIX sIep: MPOTOHBI U HEUTPOHBI. M30TOMBL. 3aps aTOMHOTO Apa, MacCOBOE YHCIIO U
OTHOCHTEIIbHAS aTOMHAsl Macca. DIIEKTPOHHAs 000JI0YKa aTOMa. DIIEKTPOHHBIE CJIOM aTOMOB AJIEMEHTOB MaJIbIX IIEPHOIOB.

XuMHuueckasi CBA3b. DJIEKTPOOTPULIATEIBHOCTh aTOMOB. KoOBajleHTHas HemojsipHas W mojsipHas cBA3b. MoHHas cBs3b. BaneHTHOCTb, CTENEHb
OKHCJIEHUS, 3apsi/i HOHA.

Pa3zoen 3. Muozoobpazue xumuueckux peaxyui.

Knaccupukanus XUMHUECKUX peaKlUMi: peakuud COEAVHEHUs, pAa3JOoKEeHMs, 3aMelIeHHs, OoOMeHa, SK30TepMHUYECKHE, HHAOTEPMUYECKUE,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE, HEOOPATUMBIE,00paTHMBIE.

CKopocTh XMMHUYECKUX peakluid. DakTopsl, BAMSIONINE HA CKOPOCTh XUMUYECKUX PEaKIUH.

PacTBopbl. DnekTponutuyeckas AMCCOLUAMA. JINEKTPOIUTBI U HENEKTPOIUThl. KaTHoHb! M aHMOHBI. J(Mcconuanys cojiel, KUCIOT U OCHOBAHUN B
BOJHBIX pacTBopax. Peakuinn noHHOro oOMeHa B pacTBOpax 3JEKTPOJIUTOB.

Pa3zoen 4. Muozooopaszue eeujecme.

EcTtecTBeHHbIE ceMeNCTBA XMMHUYECKHX 3JIEMEHTOB METAJUIOB M HeMeTasioB. OOmias XapakTepHCTUKAa HEMETaUIOB Ha OCHOBE HX IIOJIOKEHUS B
NEepUoIMYecKoil cuctemMe. 3aKOHOMEPHOCTH W3MEHEHMs (PU3MUECKUX M XUMHUYECKHUX CBOMCTB HEMETAJUIOB — IMPOCTHIX BEIIECTB, UX BOJOPOIHBIX
COEIMHEHMH, BBICIIUX OKCHJIOB M KUCJIOPOACOEPKAIIKUX KUCIOT Ha MPUMEPE 3JIEMEHTOB BTOPOI'O U TPETHEr0 NEPHUOI0B.

OOmrast XapakTepUCTUKA METANIOB Ha OCHOBE MX IMOJIOKEHUS B TIEPUOJUUECKON CUCTeMe. 3aKOHOMEPHOCTH M3MEHEHUs! (PU3NYECKUX M XMMHYECKHX
CBOMCTB METAJZIOB — TMPOCTHIX BEIIECTB, UX OKCHIOB M THUIPOKCHIOB Ha IMpHUMEpPE 3JIEMEHTOB BTOPOTO M TPEThEro MepuosioB. AMpoTepHbIe
coeanHeHus amoMuHM. OOIIas XapaKTepUCTHKA JKelle3a, €ro OKCHJIOB U THPOKCH/IOB.

Pa3zoen 5. Ikcnepumenmanvnan xumus

JleMOHCTPalMOHHBIIE M JadopaTopHblii 3kcnepuMeHnT. 1. IIpumepsl ¢usnyeckux sBiaeHuil. 2. IlpuMmepbl XUMHUYECKHX peakIMid € SPKO
BBIPXEHHBIMU M3y4aeMbIMU NMpU3HAaKaMU. 3. Peakiuu coelnHEHUs,pa3iokKeHHs], 3aMelleHns, ooMeHa. 4. Peakuuu, WUTIOCTPUPYIOIIME CBOWCTBA U
B3alMOCBSA3M OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEAMHEHUH. 5. OMBITHI, WLTIOCTPUPYIOIIME 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB HIEIOYHBIX



METaJUIOB U TaOreHoB. 6. OIbIThI, WITIOCTPUPYIOIIUE 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB THJIPOKCUIOB M KHUCIOPOJACOAEPKAIIMX KHUCIOT
3JIEMEHTOB OJHOTO nepuoja. 7. [Ilpumepbl OKMCIUTENBHO-BOCCTAHOBUTENIBHBIX peakiuil.8. DaKTOphl, BIMUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKLIMII.
9.1Tpumepsl 3HI0- U 3K30TepMuUeckux peakuuil. 10. CpaBHEHUE 3JEKTPONPOBOJHOCTH PACTBOPOB AJECKTPOJIUTOB U HEAJIEKTPOJHUTOB. 11. Peaknuu
MOHHOTO 0oOMeHa. 12. OBIThI, WILTIOCTPUPYIOIINE PU3NUECKUE U XMMUYECKHE CBOWCTBA U3YyYa€MbIX BEILIECTB.

IIpakTuueckue padornl 8 kiaace 1. [IpaBuna TexHuku 0e30macHOCTU Mpu padoTe B xuMudeckoM kabuHerte. [IpueMbl oOpaieHus ¢ 1adbopaToOpHBIM
000pyZ0BaHUEM U HarpeBaTebHbBIMU Ipubopamu.2. IIpuroToBienne pacTBopa caxapa U pacieT ero MacCOBOM JIOJH B pacTBOpE

4. YcnoBus TeUEHUsI XUMUYECKUX PEAKLIUNA MEXKIY PACTBOPAMHU JIEKTPOJIMTOB JI0 KOHIA.

5. PelieHne sKkCiepUMEHTANIBHBIX 3a1a4.

IpakTuyeckne padorel.9 kiaace 1. OcyiecTBieHHe LEMOYKM XMMHYECKUX IpeBpanieHui. 2. [lonydyeHue u cBOMCTBAa COEIMHEHUI METAJIOB. 3.
Pemenue skcriepMMeHTalIbHBIX 3a/lad HAa PAacHO3HABAaHUE U TOJIYYEHHE COEIMHEHUN METauioB. . PellleHne sKCnepuMEHTANbHBIX 3aJady 10 TeMe
«[Toarpymma kucnopona». 5. [lonydenue, cobupanue u pacro3HaBaHUE ra30B.

PacueTrnsble 3a1auu. 1.Berauciienne OTHOCUTEIBHON MOJIEKYIISIPHON M MOJISIPHOI MacChl BEIIECTBA 110 €0 XUMUYECKO# Gopmyrie. 2. Pacyer maccoBoii
JI0JIA XMMHUYECKOI'0 3JeMEHTa B coeauHeHuu. 3. Pacuer mMaccoBOW J0JIM pAacTBOPEHHOI'O BelIEeCTBa B pacTBope. 4. BpluMcieHUs MO XMMUYECKUM
YpaBHEHUSIM MAacChl WJIM KOJMYECTBA BEIIECTBA OJHOIO M3 YYACTBYIOLIUX WJIM IOJIYYAIOLIMXCS B pEaKUUU COEAMHEHMM IO M3BECTHOM Macce WIH
KOJIMYECTBY BEIIECTBA APYTOr0 COCAMHEHUS.

OCHOBHOE COJEPKAHHUE

8 knacc

Beenenue

[Tpenmer xumun. MeToibl IO3HAHUS B XUMUU: HAOIIOJCHNE, SKCIEPUMEHT, MO/IeIMpoBaHue. VICTOUHUKM XUMUYECKOH HHpOpMaLuy, ee MoydeHue,
aHaJIM3 M TPEJCTABIIEHUE €ro pe3yibTaToB. [IOHATHE O XMMHUYECKOM 3JeMEHTe M (opMax €ro CyHIeCTBOBAHMS: CBOOOJHBIX aTomax, MPOCTHIX H
CIIO)KHBIX BemecTBax. [IpeBpamienuss BemiecTB. OTiIMYME XMMHUYECKHUX peakiuil oT ¢(uznyeckux sBieHuil. Poib XMMUM B JKM3HU YeJOBEKa.
Xemopuiua u xemodobus. KpaTkue cBeleHUs U3 HCTOPUM BO3HUKHOBEHMSI M Pa3BUTHUA XUMHUHU. POJb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU
XMMHYeCcKOoi Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, [I. V1. MenneneeBa. Xumuueckasi CAMBOJIMKA. 3HAKU XMMUYECKHX JIEMEHTOB U
MIPOUCXOXACHNE UX Ha3BaHUN. Xumuueckue popmynsl. Maaekcsl u ko3pduirienTs. OTHOCUTENbHBIE aTOMHAs U MOJIeKyJsipHas macchl. [IpoBenenue
pacyeToB MaccOBOHM JI0JIM XMMHUYECKOIO 3JIEMEHTa B BELIECTBE Ha OCHOBE ero ¢opmyinsl. Ilepmonuueckas cuctema Xxumudeckux snemeHtoB JI. U.
MenpeneeBa, ee CTpyKTypa: MaJible U OOJIbIINE IEPUO/IbI, TPYIIbI U MOArpymsl. [lepuonnyeckas cucrema Kak CpaBOYHOE MocoOue JUIsl MOy eHHs
CBEJICHUN O XUMUYECKUX JIEMEHTaX.

demoncrpauuu. 1. Moaenu (mmapoctepkaeBsie u CTioapta—bpurieda) pa3mudHbIX TPOCTHIX U CJIOKHBIX BEIIECTB.

2. Konnekuus CTEKISIHHON XUMHUYECKOM nocyapl. 3. Koyekus MaTeprasioB U U3/IEIUi U3 HUX Ha OCHOBE antoMuHus. 4. BzanmogeiictBue mpamopa ¢
KHUCJIOTOW M IOMYTHEHUE W3BECTKOBOW BO/JIBI.

Tema 1. ATOMBI XUMH4YECKHUX 3JICMEHTOB

ATombl Kak ¢opMa CYHIECTBOBAHMUS XMUMHUYECKHUX 3JeMeHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHMM aTOMOB. JlokazaTenbCcTBa CIOXKHOCTHU CTPOCHHUS
atromoB. OnbIThl Pesepdopaa. [lnanerapHas Mosienb CTpOeHUS aToOMa.

CocTaB aTOMHBIX siiep: HPOTOHBI, HEUTpPOHBL. OTHOCHUTEIbHAsI aTOMHas Macca. B3auMMOCBSA3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs
aTOMHasl Maccay.



W3menenue yncna MpoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.

N3meHeHne yuciia HeUTPOHOB B sIpe aToMa — 00pazoBaHue M30TOMOB. COBPEMEHHOE ONPEISIICHUE MMOHATUS «XUMUYECKUH JIeMeHT». M30TOnbI Kak
Pa3HOBUIHOCTU aTOMOB OJJHOI'O XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHUE IEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKHUX AJIEMEHTOB MaJIbIX MepuooB. [IoHATHE O 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepuoanueckas cucrema xumudeckux siaemeHtoB [|. . MenneneeBa u cTpoeHre aTOMOB — (U3UYECKUN CMBICT MOPSIKOBOTO HOMEpA 3JIEMEHTa,
HOMeEpa rpyIIbl, HOMEpPA MEPUOA.

W3meHneHue yucina 3J1eKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATEIbHBIX
noHOB. MoHbI, 00pa3oBaHHBIC aTOMaMH METAJUIOB U HEMETAJUIOB. [[pUYMHBI H3MEHEHHUS METAUIMYSCKUX U HEMETAJUIMYECKUX CBOWCTB B MEPUOJIAX U
rpynmnax. O6pa3zoBanue OuHapHbIX coenuHeHui. [lonstue 06 noHHOM cBs3u. CXeMbl 00pa30BaHUS HOHHOM CBSI3H.

B3aumopieiicTBE aTOMOB JJIEMEHTOB-HEMETAUIOB MEXIy c000if — o00pa3oBaHWE JBYXaTOMHBIX MOJICKYJ IPOCTHIX BemlecTB. KoBajaeHTHas
HEeMNoJIsIpHasi XUMUYECKasi CBA3b. DJCKTPOHHBIE M CTPYKTYpHBIE (hopMynbl. B3anmozeiicTBie aTOMOB HEMETAIIOB MEXIY coOoi — oOpa3zoBaHHE
OMHAPHBIX COCJAMHCHUN HEMETaUIOB. DIJIEKTPOOTPHIIATEIHHOCTh. KoBasieHTHas! mosisipHasi cBsi3b. [IOHSATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa30BBIBaTh KOBAJIGHTHBIE XUMHUYeckue cBs3u. CocraBineHue (opMys OMHAPHBIX COEIUHEHHI MO BaJleHTHOCTU. HaxoKieHue BaJIEeHTHOCTU II0
(dhopMyIie OMHAPHOTO COSAMHCHHUS.

BiaumopeiicTBiue aToOMOB METaJNIOB MEX]y cO00i — 00pa3oBaHKe METANTNYECKUX KpucTaiioB. [IoHsATHE 0 MeTaIMYECKOil CBSI3U.

JdemoncTpauuu. Mojenn aroMoOB XHMHYECKHX 3JIeMEHTOB. llepuommyeckas cuctema xumuueckux sneMmeHtoB J[. M. MenneneeBa (pa3nudHbie
¢dopmel). M3rotoBienne Moaeneil MoieKyn OMHApHBIX cOeqMHEeHMI. MI3roToBieHre MoIeH, UIUTFOCTPUPYIOIIEH CBONCTBA METAJUTMUECKOHN CBSI3H.
IIpakTuyeckne padorbl 1. IlpaBuna TexHUKH O€30MACHOCTH TpH paboTe B XUMHUYECKOM KaOuHere. [Ipuembl oOpareHusi ¢ 1a00paTOpPHBIM
000py/IOBaHUEM M HarpeBaTeIbHBIMU MTPHOOPAMHU.

KonTtpouabHnas padora 1 o reme: « ATOMbI XUMHUUECKHUX 3JIEMEHTOBY

Tema 2 IIpocTslie BemecTBa

[Tonoxxenne MeTaiuioB U HEMETAIOB B [leproinueckoi cucteMe XMMUYECKUX 3JIEMEHTOB

JI. U.MenneneeBa. BaxHueiilue mpocThie BEIIeCTBA — METAJIbI (JKENe30, allOMUHUN, KalblMi, MarHuid, HaTpuil, xammii). O0mue Qundeckue
CBOICTBa MeTa/IOB. BaxkHeliine mpoCcThie BEllecTBa-HEMETAIIBI, 00pa30BaHHbIE aTOMaMU KHCIIOPO/a, BOJIOPO/a, a30Ta, cephl, ¢hocdopa, yriaeposa.
Monekyibl IPOCTBIX BELIECTB-HEMETANIOB — BOJOPO/1a, KUCIOPOa,

azoTa, rajoreHoB. OTHOcCUTENbHasT MoJieKysipHas macca. CrocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K OOpa30BaHUIO HECKOJIBKHX IMPOCTHIX
BEIIECTB — aJUIOTPONUs. AJTOTpomHbIE MoaudHKAIMU Kuciaopona, ¢ocdopa, omoBa. MeTauiMueckue MU HEMETaIHMYEeCKHE CBOWCTBA IMPOCTHIX
BemecTB. OTHOCUTENBHOCTD 3TOTO MOHSTHS.

Uucno Asoragpo. KommdectBo BemiectBa. Monb. MomsipHas macca. MonsipHblii 00beM ra3000pa3HbIX BemiecTB. KpaTHbIe €IWHUIIBI U3MEPEHHUS
KOJIMYECTBA BEIIECTBA — MIJLIUMOJb U KHJIOMOJIb, MUJUTUMOJISIPHAS. U KUJIOMOJISIPHAsT MacChl BEIIECTBA, MUJUTUMOJISIPHBIA M KHJIOMOJISIPHBIA O0BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucmonp30BaHIEM MOHSITHI «KOJTUYECTBO BEMIECTBAY, «MOJIIPHAS MAacCay, «MOJISIPHBIM 00HEM Ta30B», «IUCIO ABOTAIPOY.

JemoncTpanuun. O3HaKOMIIEHHE C KOJUJIEKIIMEeH MeTaiioB. O3HaKOMIIEHUE ¢ KOJUIEKIIMEW HEMETAJIOB.

KounTtpoabsnas pabdora 2 o teme: « [IpocTeie BemecTBay

Tema 3. CoenHeHUs XHMMYECKHUX 3JI€MEHTOB



Crenenp okucienusa. CpaBHEHUE CTENEHU OKUCICHHS M BalleHTHOCTU. OmpeesneHre CTENeHH OKHUCICHHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX.
Cocrasiienue GhopMysl OMHAPHBIX COSTUHEHHH, 00N CIT0Cc00 WX HAa3BaHMIA.

bunaphbie coelMHEHUsI METAJIJIOB M HEMETAJUIOB: OKCUIBI, XJIOpUIbL, Cynbdusl u np. CoctaBienue ux Gopmys. bunapHbele coeJMHEHNs] HEMETaJJIOB:
OKCHUJIpl, JIETy4yue€ BOJOPOAHBIC COCAMHEHMUS, MX COCTaB M Has3BaHusA. lIpencraBuTenn OKCHIOB: BOJA, YIVICKUCIBIM a3, HEralleHas W3BECTb.
[IpeacraBuTenu JieTydux BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPOI U AaMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTH OCHOBaHUM B Boje. [IpencraBurenu mienodeil: ruipoKCUIbl HATpUs, Kayus U Kanbuus. [lonstue
00 MHAMKATOpaX U Ka4YeCTBEHHBIX PEAKIUIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukauums kucnot. IIpencraButenu KUCIOT: cepHasi, coysHas, a3oTHas. [loHATHE O IKajge KUCIOTHOCTH
(mkana pH). I3meHeHne okpacku HHAUKATOPOB.

Conu Kak NpoM3BOAHBIE KHUCIOT M OCHOBAHWM, MX COCTaB M Ha3BaHudA. PacTBopumocTh cosieli B Boje. IlpencraBurenu cosieil: xjopuj HaTpus,
KapOoHaT 1 GocdaT KabIIus.

AMop@dHBIE U KPUCTAJUINYECKUE BEIIECTBA.

MexMoneKyIapHbIe B3aUMOIEUCTBUS. THIIBI KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAILIMYECKUX PELIETOK.
YucTeie BemecTBa U cMecH. [IpuMepsl KUAKHX, TBEPAbIX U Ta3000pa3HbIX cMeceld. CBOICTBa YHCTHIX BEIMIECTB M cMmeceil. Mx coctaB. MaccoBas u
o0BEMHas 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsi3aHHbIE C UCTIOIB30BAHUEM TTOHSATHUS «TOJIS».

demoncrpauuu. O6pasipl OKCHAOB, KUCIOT, OCHOBAaHUHN U coJield. Mojeln KpUCTANTMYECKUX PEIIETOK XJIOpuaa HaTpusl, aiMasza, OKCHJIa yriiepojaa
(IV). KucnoTHo-11e7109HbIe MHIUKATOPHI, U3MEHEHUE UX OKPACKU B PA3NIMYHBIX Cpelax. YHHBEpCATbHBIH MHIUKATOP U U3MEHEHHUE €ro OKPacKU B
pasnuuHbIX cpenax. [kana pH.

JlabopaTopubie onbIThl. O3HaKOMJIEHHE CO cBoWcTBaMHM aMMuaka. Omnpeznenenue pH pacTBopoB KucioTsl, mienoun U Bonel. Ompenenenue pH
JUMOHHOTO U 0JIOYHOTO COKOB Ha cpe3e IuofoB. O3HaKOMJIEHHE ¢ KoJuleKIuel cosieil.O3HaKOMJIEHHE € KOJIJIEKIMEH BEIIEeCTB C pa3HbIM TUIIOM
KpHUCTaNIN4ecKoil pemeTku. M3roropnenne Mosienelt KpUCTaNIMYeCKUX pemeTok. O3HakoMiIeHue ¢ 00pa31ioM ropHOH MOPOAbI.

IIpakTuyeckune padorsl 2. [IpurotoBiieHne pacTBOpaA caxapa M pacyeT ero MacCOBOM JIOJIH B pacTBOPE

Tema 4. U3MeHeHNs1, TPOMCXOASIINE € BeLIECTBAMH

[TonsiTHe sBIIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOIAIIMMHU C BEILIECTBOM.

SIBneHus, cBsI3aHHbIE C U3MEHEHUEM KPUCTAJUIMYECKOrO CTPOEHHUS BEILIECTBA IMPU MOCTOSIHHOM €ro cocTaBe, — (Qu3nueckue siBieHus. duznueckue
SIBJIGHUSI B XMMMHU: TUCTWUISILINS, KPUCTAJIM3allKsl, BBINTAPUBAHUE U BO3TOHKA BEIIECTB, GUIbTPOBAHUE U EHTPU(DYTUpOBaHHUE.

SIBneHusl, CBSI3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, — XHMMHMUYECKHE peakuuu. [Ipu3Haku M yClIOBHA NPOTEKaHUS XUMHUYECKHX pEaKILU.
Brigenenue TennoTel v cBeTa — peakuuu ropeHus. [lonsTue 06 3K30 - U SJHITOTEPMUUYECKUX PEAKIUX.

3aKOH COXpaHEHHMsI MacChl BEIIECTB. XMMHYECKHE YpaBHEHHUS. 3HaueHUE HHJEKCOB M Kod(¢uiuentoB. CocTaBleHHE YpaBHEHHH XUMHUECKUX
peaKkuuid.

PacueTsl MO0 XUMHUYECKUM ypaBHEHUsM. PerieHue 3agau Ha HaXOXKJICHUE KOJUYECTBA, MacChl WM 00beMa MPOAYKTa PEaKIMU MO KOJUYECTBY, Macce
Wi 00beMYy MCXOJHOTO BeliecTBa. PacyeTsl ¢ MCIONb30BAaHUEM MOHSTUS «I0JIsD», KOTJIa MCXOJHOE BEIIECTBO J1aHO B BMJIE PacTBOpa C 3a/laHHOM
MacCOBOH J0JIEN PACTBOPEHHOI'O BEIIECTBA UIIU COACPIKUT ONPEIAECICHHYIO OO IIPUMECEN.

Peaknun paznoxenus. [IpencraBnenne o ckopoctn xuMuueckux peakumil. Katanuzaropsl. @epmentsl. Peaknnn coequnenus. Karanmntnueckue u
HEKaTaJIMTUUECKUE PEaKLIMU, oOpaTHMble M HeoOpaTUMble peakiuu. Peakiuu 3amernieHus. Psj akTUBHOCTH METaJUIOB, €rO HCIIOJIb30BAaHHUE IS



IIPOrHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKIMM MEXKIy METAIIAMM M KUCIOTAMHM, PEaKLUH BBITECHEHHUS OJHUX METAJUIOB M3 PAaCTBOPOB HX
coneit npyrumu merauiamu. Peakninun oOMeHa. Peakium HeliTpanm3amnuu. Y CIIOBUS POTEKAHUS peakilnii 0OOMeHa B pacTBOpax J0 KOHIIA.

Tunsl XMMUYECKUX PEAKLMI HA IPUMEPE CBOMCTB BOJBL. Peakuys pas3iioskeHnuss — IIEKTPOJIN3 BOJbL. Peakiuy coequHeHns: — B3aMMOZICHCTBUE BOJIBI
C OKCHJAMHU METaJUIOB M HEMETAJUIOB. YCJIIOBHE B3aMMOJCHCTBHS OKCHUIOB METAJUIOB U HEMETAUIOB C BOAOM. IlonsaTme «ruapokcuasly. Peakuuun
3aMeIleHUs — B3auMO/JIeiiCTBHE BOJIbI ¢ MeTaJlIaMU. Peakiiuy oOMeHa — ruiposIn3 BEILeCTB.

Jemoncrpauuu. [Ipumepsr ¢usnveckux sBICHUN: a) IulaBiIeHue mnapaduua; 0) BO3TOHKA HOJa WJIM OCH30WHOW KHCIOTBHI, B) pPacTBOPEHHE
OKpAIIEHHBIX coslel; I') TudQy3ust AyIUCTHIX BELIECTB C ropsllel JaMIIOUKU HakaiuBaHus. [Ipumepbl XUMUYECKUX SIBJICHUI: a) TOpEeHHE MarHus,
docdopa; 6) B3auUMOJECHCTBUE COJISHOW KHUCIOTHI C MPaMOpPOM WJIH MeJioM; B) monydeHue runapokcuna meau (II); r) pacTBopeHHe MOIYy4EHHOTO
TMJIPOKCUAA B KHCIOTax; 1) B3aumozelcTtBue okcuga meau (II) ¢ cepHoil kucioToil mpu HarpeBaHuM; €) pas3jioKEHUE MEepMaHraHara Kalus; X)
pa3oKeHue NepoKcuaa

BOJIOPO/1a C MOMOIIBIO JUOKCHa MapraHila ¥ KaTaias3sl KapToQens WM MOPKOBH; 3) B3aUMOJEHCTBUE pa30aBICHHbBIX KUCIOT C METaJIaMH.
IIpakTnyeckne padorsl 3. [Ipu3Haku XUMUYECKUX PEAKLIMM.

KonTtpouabnas padora 3 o teme: «3MeHEHMs1, TPOUCXOALINE C BELIECTBAMMY

Tema 5. PactBopenue. PactBopbl. CBoOMCTBa pacTBOPOB JIEKTPOJIMTOB

PacTtBopenue kak (usnko-xumudeckuil npouecc. Ilonsatue o rugparax u Kkpucramioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJIEIb
3aBHUCHUMOCTH PACTBOPUMOCTH TBEPJIBIX BELIECTB OT TeMIiepaTypbl. HachlllieHHbIE, HEHACBILIEHHBIE U MEPECHIIEHHbIE PACTBOPBL. 3HAUEHUE PACTBOPOB
JUIS IPUPOABI U CEIBCKOTO X03HCTBA.

[TonsiTrie 00 ANEKTPOIUTUYECKON TUCCOLMALINN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M IMCCOLMALUN IEKTPOIUTOB € Pa3IMYHbIM XapaKTepoM
cBs13u. CTeneHb 2IeKTPOoIUTHYECKON aucconuanyy. CUilbHbIE U cllabble AIEKTPOIMTHI.

OcCHOBHBIE MOJOXKEHUS TEOPUU NEKTPOIUTHYECKON Juccounanuu. MlonHble ypaBHeHus peakuuil. Peakunnu oOMeHa, uaymuye 10 KOHIa.
Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPUHU AEKTPOIUTUUECKOHN nucconuanuy. MoseKyaspHble 1 HOHHBIE
ypaBHEHUs peakuuil. BzanMmonelicTBre KUCIOT ¢ METaJlJIaMH. DJIEKTPOXUMUYECKUH Pl HANIPSKEHUN METAIIOB. B3aumMoaeicTBrE KUCIOT C OKCH JaMH
MeTauioB. B3amMojaeicTBuEe KUCIOT C OCHOBAaHUSMHU —pEaKIUs HeWTpamuszanuu. B3aumopaeicTBue KuciaoT ¢ cossiMu. Mcmonp3oBaHue TaOIHIIbI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccudukanus. Jucconuanus OCHOBaHMM M MX CBOMCTBA B CBETE TEOPHM 3JEKTPOIMTHUYECKOH aucconuanuu. B3aumonerncTBue
OCHOBaHHUH ¢ consMu. Vcronb30Banue TabauIbl PACTBOPUMOCTH [T XapaKTEPUCTHUKN XMMHUUECKUX CBOMCTB OCHOBaHM. B3anmoseiicTBue mesnodei ¢
OKCHJ/IaMU HEMETAJIJIOB.

Conu, UX TUCCOIMALMS U CBOMCTBAa B CBETE€ TEOPUH DIIEKTPOJMTHUECKON Iucconuanuu. B3anmoneiicTBue coneil ¢ MeTamuiaMu, 0COOGHHOCTH 3THX
peakuuii. Bzanmopeiictue coneil ¢ conamu. Mcnonb3oBanre TabaUIbl pACTBOPUMOCTH /71l XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJIEH.
O06o0u1ieHne cBeneHit 00 okcuaax, UX KIacCU(pUKAIMKU U CBOMCTBAX.

I'enernueckue psapl MeTaia U HeMeTaa. [ eHeTruueckas CBSI3b MEKIy KJlacCaMU HEOPTaHUYECKUX BEILECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



Omnpenenenue CTENEHEW OKUCIECHMS JUIsl 3JEMEHTOB, OOpa3yIoIIMX BEIIeCcTBAa pPa3HBIX KiIaccoB. Peakiuu MOHHOTO OOMEHa U OKHUCIMTEIbHO-
BOCCTAHOBUTENbHBIE peakuuu. OKUCITUTENb W BOCCTAHOBUTENb, OKHCIEHHE M BoccTaHoBiieHHe. CoCTaBieHHE YpaBHEHUM OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi METOJOM AJIEKTPOHHOIO OaiaHca.

CBoiicTBa NPOCTHIX BEIIECTB — METAJJIOB M HEMETAJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.

JemMoHcTpanuu. B3auMoelicTBue pacTBOpOB XJIopuaa HaTpusi U HUTpata cepedpa. [lomyuenue HepacTBOPUMOro rUAPOKCHAA U B3aUMOJICHCTBHE €To
C KucinoTaMu. B3auMonencTBue KUCIOT ¢ OCHOBaHUSMU. B3auMOAEHCTBUE KUCIOT C OKCUAAMU METAUIOB. B3auMoAelnCcTBUE KUCIOT ¢ METAJIAMH.
Bs3auMoelicTBuE KUCIIOT ¢ COIIMHU. B3anMonencTBre nienouel ¢ KuciaoTaMyu. BzanMoneincTBre 1ieIouel ¢ OKCUIaMUA HEMETAIOB. B3anMoaelncTere
miesaoyeit ¢ consimu. [lomydeHue u CBOWCTBA HEPACTBOPHMBIX OCHOBaHWH. B3amMonelcTBHE OCHOBHBIX OKCHJOB C KHUCIOTaMu. B3anmojeiicTBue
OCHOBHBIX OKCHJIOB C BOJIOW. B3ammojeiicTBUEe KUCIOTHBIX OKCUIOB C IIEIIOYaMH.

IIpakTuyeckne padoThl 4. YCIIOBUS TEUCHUS XUMUYECKUX PEAKLIUNA MEXKTy PAaCTBOPAMH JIEKTPOIUTOB /10 KOHIIA.

5. PelieHne skCiepUMEHTANIbHBIX 3a/a4.

Hrorosasi koHTpoJIbHasi padoTa 3a Kypc XuMuH 8 KJjacca

9 kacc

Bgenenue. O01masi XapakTepuCcTUKA XUMHYECKUX 3J1EMEHTOB M XMMUYECKHUX peaKiuii

Mepuoauueckuii 3akon u [lepnoanyeckasi cucrema xumMmudeckux 3jaeMmenToB /. U. MenjaesieeBa

XapakTepucTuKa dJIeMEHTa 10 ero nojoxkeHuto B [lepuonnueckoit cucreme xumuyeckux 3meMeHToB . M. Menpaeneesa. CBoMCTBa OKCHIOB, KHUCJIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPUH JIEKTPOJIUTHUECKONU JUCCOIUALMU U OKUCIEHUS-BOCCTAHOBJICHUSI.

[TonsTe 0 mepexoHbIX AIeMeHTax. AM(POTEpHOCTh. [ eHeTHUeCKUi psii EPEXOIHOTO DIEMEHTA.

[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumudeckux aaeMeHToB 1. M. Menzaeneena.

XHAMHYECKass OpraHu3alysl )KUBOW M HEXUBOM MPUPOAbI. XUMUYECKHNA COCTAaB SApPAa, MAHTUHM U 3€MHOW KOpbl. XMMHYECKHE DJIEMEHTHI B KJIETKaX
KUBBIX OPTaHU3MOB. Makpo- U MUKPO3JIEMEHTHI.

O06001IeHne CBeICHNI 0 XUMUYECKUX peaknusax. Kinaccudukaius XuMAYECKUX PeaKIil M0 pa3IuIHbIM MMPU3HAKAM: «UUCJIO U COCTaB pearupyrommux
U 00pa3yIoIIUXCsl BEIIECTBY», «TEMIOBOH Y(PQEKT», «HANpaBICHHUE», «M3MEHEHHE CTETEHEH OKHCIEHHUS DJIEMEHTOB, OOpa3yIUX pearupyroiine
BEIIIECTBA», «(a3ay, «MCMOIb30BaHUE KaTaau3zaTtopay. [IoHsATHE 0 CKOPOCTH XUMUYECKON peakiuu. DaKTOphl, BIUSIIONME HA CKOPOCTh XUMHUECKHUX
peaknuii. Katanuzarops! u katanus. MTHruOUTOphl. AHTHOKCHIAHTHI.

demoncrpauuu. Pazmuunsie dopmsl Tabmuie [, U.MenneneeBa. Monenu atoMoB 31eMeHTOB 1—-T0 neprnoaoB. Mojienb CTpOeHUs 3€MHOTO Iapa
(momepeuHslii pa3pe3). 3aBUCUMOCTh CKOPOCTH XHMMUYECKOW pEaKIMu OT MPUPOJAbl PEarrpyrolIuX BELIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM
peaKkuuu OT KOHUEHTPALMHU PEArHPYIOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOM[AAN CONMPUKOCHOBEHHS PEarupyrommnx
BEIIECTB ((«KHUTISIINHA CTIOW»).

JlaGoparopHbie onbIThI 1. [lonydyeHne ruipokcHuia NUHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2. MoaenupoBanue noctpoenus llepuoanyeckoil cuctemsl
XUMHYECKUX 3neMeHToB [, 1.MeHaeneeBa

JAnarHocruyeckasi KOHTpPOJIbHasi padora

Tema 1. Metasibl



[Tonoxenne meramnoB B Ilepumonnueckoir cucreme xumuueckux syeMeHToB [[. M. MenneneeBa. Metainuyeckas KpUCTAJLIMYECKas peUIETKAa U
MeTajuIndecKas XuMudeckast cBsa3b. Oomme pusnueckue cBoiictBa MetamioB. CIjiaBbl, X CBOHCTBA U 3HAU€HUE. XMMHUECKUE CBOIICTBA METAJIJIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJOKEHUS B JIEKTPOXUMUYECKOM PsIIy HAIPSHKEHUI METAIIOB.

Koppo3sus meTamnoB u ciocoObl 60ps0bI ¢ Hell. MeTtaisl B mpupoae. O0mmue crnoco0bl MX HOTYYEeHUSI.

OO0mas XxapakTepUCTUKA IIEeJOYHbIX MeTaL10B. MeTtamisl B npupojae. O6mue crnocods! ux nonydenus. Ctpoenne atoMoB. Llenounbie MmeTamibl —
IPOCTHIEC BellecTBa. BaykHelne coeIMHEHNs ETOYHBIX METAJUIOB —OKCH/IbI, THAPOKCUIBI U COJH (XJIOPUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinpie ynoopenus.

OO0mas xapakTepucTHKa 3j1eMeHTOB riaBHoi nmoarpynnsl Il rpynnel. Ctpoenue atomoB. 1llenouno3zeMenbHble METAUIBI — MIPOCThIE BELIECTBA.
Baxueiimme coeinHeHUs MIEI0YHO3EMENbHBIX METAJUIOB — OKCH/IbI, THAPOKCUIBI U CONU (XJIOPUABI, KapOOHATHI, HUTPATHI, Cynb(haTsl, pocdaTsr), ux
CBOICTBA U NIPUMEHEHNE B HAPOJITHOM XO3S5ICTBE.

AmomuHuii. CTpoeHue atoma, (U3NYECKUE U XUMHUYECKHE CBOICTBa mpocrtoro BemlecTBa. CoeNMHEHUS AOMUHUS — OKCHJl M THIPOKCHI, UX
amgoTtepHblii Xapaktep. Baxxneiiue conu antomunus. [IpuMeHeHre aTtoMUHUS U €r0 COEIMHEHUH.

Keneszo. Ctpoenue aroma, puznuecKue U XMMHUUECKHUE CBOMCTBA MPOCTOro BemiecTBa. [ enernueckue psansl Fe2+ u Fe3+. Baxueiimue conu xenesa.
3HaueHue jKeJe3a U ero COeAMHEHUH JJIs IPUPOJIbI U HAPOJHOTO XO3SICTBa.

Jemoncrpanun. O0pa3ipl MIETOYHBIX W IIETOYHO3eMENbHBIX MeTaioB. OOpa3ipl cijiaBoB. B3aumonelcTBUE pacTBOPOB KHUCIOT U COJEH ¢
MetaiutamMu. [lonmydeHne TUAPOKCHIA AFOMUHHS W HCCIEIOBAHUE €ro CBOWCTB. B3ammoneiicTtBue xene3a ¢ coyistHOM kucinotou. [lomydenue
ruapokcuoB xenesa (I1) u (II1) u u3ydyenune ux cBOUCTB.

IIpakTnueckune padornl. 1. OcyiiecTBiIeHNE LEMOYKH XUMUUECKUX IpeBpamieHuid. 2. [lonyyenue u cBoiicTBa coequHeHu mMetamuioB. 3. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 Ha PAaCllO3HABAHME U MOTYyYEHUE COCTMHEHUI METAIIJIOB.

Koutpoabsnas padora Nel no teme : MeTtamib»

Tema 3. HemeTrasibl

OO6mrast xapakTepucTHKa HEMETAIIOB: TIoyiokeHue B [lepuonnueckoii cucreme xumuueckux snemeHToB J[. U.Menneneena,

0COOEHHOCTH CTPOEHMSI aTOMOB, JIEKTPOOTpHULAaTENbHOCTh (D0) Kak Mepa «HeMeTalInaHocTy, paa 0. Kpucraminyeckoe cTpoeHHe HEMETAIIIOB —
MPOCTHIX BemiecTB. AtoTponust. Puznyeckue cBoWcTBa HeMeTaIoB. OTHOCUTENbHOCTh MOHATUN «METaI» U «HEMETaJLD.

Bonopon. [Tonoxenne Bogopoaa B Ilepuognueckoit cucreme xumudeckux aeMeHToB Jl. . MenneneeBa. CTpoeHue aroma U MoJeKyiibl. Puznueckne
1 XUMHUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJIyY€HHE U IPUMEHEHHE.

Bona. Ctpoenne Mmosiekynsl. Bonmoponnas xumuueckas cBsi3b. PDusnyeckue CBOMCTBa BOJBL. AHOMAIMU CBOWCTB BOJBL. [ uapoduibHble u
rupodoOHbIe BellecTBa. XUMHUECKHe cBoWcTBa Boibl. Kpyrosopor Bonmbl B mpuposae. Bomoounctka. Aspamnus Boabl. BbeITOBble (GUIBTPHI.
MunepanbHble BOAbL. JJUCTHIIIIMPOBaHHAs BOJA, €€ NOJIyYEHUE U IPUMEHEHHUE.

Oo0mas xapakrepucrtuka rajoreHoB. CtpoeHre aToMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHHMS TaJOT€HOB, X CBOMCTBA. KpaTkue cBeneHus
o0 xJiope, 6pome, dpTope u noze. IlpumeHeHne rajloreHoB U UX COeAMHEHUI B HAPOIHOM XO3SHCTBE.

Cepa. CtpoeHue aroma, aJJIOTPOINHUs, CBOMCTBA U NpuMeHeHHe pombOuueckoi cepbl. Okcunbl cepbl (IV) m (VI), ux momydyenue, cBoiicTBa U
npuMeHeHne. CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHHNE B HApPOJHOM X03sicTBe. [Ipon3BOACTBO CEpHON KUCIIOTHI.



A3zot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOICTBA MPOCTOrO BelIECTBAa. AMMMAK, CTPOCHHE, CBOICTBA, MoJdydeHHe u npumeHeHue. Coau aMMOHUS, UX
cBoiicTBa u mpuMmeHenune. Oxcunpt azota (II) u (IV). A3oTHast KHcIOTa, €e CBOWCTBA U MpUMEHEeHHe. HUTpaThl 1 HUTPUTHI, IPOOIIeMa UX COJICPKAHHS B
CEJIbCKOXO03SCTBEHHON NPOAYKIIUU. A30THBIE YIOOPEHHUS.
®ocdop. CtpoeHne aroma, alIOTPOIUs, CBOMCTBA Oeroro u kpacHoro docdopa, ux npumenenue. OcHoBHBIE coenuHeHus: okcunl (ocdopa (V) u
oprodocdopnas kuciora, hpocharel. DochopHbie yanoOpeHusi.
Yraepoa. CtpoeHue aroma, aljioTporus, cBoicTBa momudukanuid, npumenenue. Oxcuasl yraepoaa (II) m (IV), ux cBoiicTBa W NpPUMEHCHHE.
KapOoHnaTsl: KanbLUuT, cOAa, MOTAIll, UX 3HAYEHHUE B MIPUPOJIC U )KU3HH YEIOBEKA.
Kpemunii. CTpoeHue aToma, KpUCTaJNIMYECKUI KpeMHMI, ero cBoiicTBa u npumeHeHue. Oxcupg kpemuus (IV), ero npupogHsle pa3HOBUIAHOCTH.
Cunukatel. 3HaU€HUE COSAMHEHUN KPEMHUS B )KUBOW M HEXKUBOU npupoze. [ToHsaTHe 0 CHIIMKAaTHOM MPOMBIILIIEHHOCTH.
Jemonctpauuu. [lonydenne u pacrnosznaBanue Bogopoaa. KauecTBeHHas peakimus Ha TaJlOT€HUA-WOHBL. BzanMmoseiicTBHe KOHICHTPHPOBAHHOU
a30THOM KUCJIOTHI C MEJIBIO.
JlabopaTopuble onbIThbl. O3HaKOMIIEHHE C COCTaBOM MuHepaiabHOW Bojbl. 30. CBoiicTBa pa30aBiIeHHONW CEpHOM KUCIOTHL. M3yueHue CBOICTB
ammuaka. PacrioznaBanue coneit ammonusi. ['openue dochopa Ha Bozmyxe u B kuciopone. PacnosnaBanue docdaros. ['openue yris B KUCIopoze.
[lepexon kapOOHATOB B THAPOKAPOOHATHI.
IIpakTnueckune padornl. 4. Penenne skcnepuMeHTANbHBIX 3a1a4 o TeMe «[loarpymnma kucnopoaa». 5. [lomyuenue, coOupanue U pacro3HaBaHHE
ra3os.
Kounrpoabsnas padora Ne2 no teme : Hemeramibny
Tema 5. O000mIeHNe 3HAHUI 110 XUMUH 32 KyPC 0OCHOBHOM 1K0JIbl. [loaroroska k rocynapcrsensoi urorosoii arrecraunu (I'MA)
ITepuonnueckuit 3akon u Ileproanueckas cucreMa xumuuyeckux siemMeHToB J[. U.MenneneeBa. dusnueckuii cMbICI MOPSIKOBOIO HOMEpa HJIEMEHTa,
HOMEpPOB TIEpHOJIa U TPYIIBL. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB 3JIEMEHTOB M MX COEJIMHEHHWH B MEPUOJaX W TPYIIAX B CBETE MPEICTABICHHUHA O
CTPOEHHUH aTOMOB 3JIeMeHTOB. 3HaueHue [lepuoauueckoro 3akoHa.
Bupl XUMUYECKHX CBS3€H U TUIBI KPUCTAUTUIECKUX PEIIETOK. B3anMOCBS3b CTPOCHHS U CBOMCTB BEUIECTB.
Knaccugukanus XMMUYECKHX pPEaKIMH M0 Pa3TUYHBIM MpHU3HAKaM (YHCIIO U COCTAB pearupyrollux U oOpa3yIOIIMXCs BEIIECTB; HAIWYME TPAHUIIBI
pasnena a3; TemioBoi 3(pPexT; M3MEeHEeHue CTeNeHeW OKHUCIEHHsS aTOMOB; MCIOJb30BaHUE KaTaliu3aTopa; HampabieHHe npoTekaHus). CKopocTh
XUMHUYECKHUX peakuil u ¢pakTopsl, BIUsAtomMe Ha Hee. OOpaTUMOCTh XUMHUYECKHX PEAKLUH U CIOCOOBI CMEIIEHHS] XUMUYECKOT'O PABHOBECHSI.
[Tpocteie u crokHBIE BenecTBAa. MeTaibl 1 HeMeTaluTbl. | eHeTndeckue psiabl MeTajia, HeMeTaia | epexoaHoro Metamia. OKCHIIBI U THAPOKCUIBI
(ocHOBaHMS, KHCIOTBHI, aM(OTEpHbIe T'HIPOKCUIBI), coimu. Mx cocTtaB, kiaccUpUKanuss M OOLIMe XUMHYECKHEe CBOHCTBA B CBETE TEOPUHU
ANEKTPOIIUTUYECKON JUCCOIUAIIIH.
Hrorosasi koHTpOJILHAst padoTa 3a Kypc XuMuHu 9 KJiacca
IlnannpyemMsble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 peaMera
JlesaTenbHOCTh 00pa30BaTENbHOTO YUpEeXkIeHUs 00I11ero o0pa3oBaHus B 00y4eHUN XUMHHU JIOJDKHA OBITh HalpaBiieHa Ha JOCTHXKEHHE 00YyJaroUMMHUCS
CIIEAYIONINX JTUYHOCTHBIX Pe3yJIbTaTOB:

1. B IIEHHOCTHO-OPUEHTALMOHHOW cdepe - YyBCTBO TOPJIOCTU 32 POCCHUHCKYI0O XMMHUYECKYI0 HayKy, T'yMaHHM3M, OTHOLIEHHE K TPy,

L[EJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILIEHKA;
2. B TPYZIOBOH cdepe - TOTOBHOCTh K 0CO3HAaHHOMY BBIOOpY JanbHeei 00pa3oBaTenbHOI TpaeKToOpuy;



3) B mo3HaBaTeNbHOMN (KOTHUTUBHOW, HHTEJUIEKTYaIbHON) cpepe —MOTUBAIUS yUEHUS, YMEHHE YIPABIIATH CBOCH M03HABATEIHHON ACSITEIbHOCTHIO.
MeTanpeaMeTHbIMHU Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI TPOTPAMMBI 110 XUMHH SIBJISIOTCS:

1. BrnageHue yHHMBEpCaJIbHBIMU ECTECTBEHHO-HAYYHBIMU CHOCOOAMU JESTENbHOCTU: HAONIOJIEHUE, W3MEpEHUe, OSKCIEPUMEHT, YydeOHoe
WCCJICIOBAHNE; MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-UH(POPMAITMOHHBIN aHAIN3, MOJICTUPOBAHNE) ISl U3YYCHUS Pa3IMIHbIX
CTOPOH OKpY’Karollel JeHCTBUTENIbHOCTH;

2. WCIONH30BAHUE YHUBEPCATBHBIX CIIOCOOOB JIEATEIHHOCTH MO PEIICHUIO TPOOJIEM ¥ OCHOBHBIX MHTEIUICKTYaIbHBIX OMEPAli: UCTIOIh30BAHUE
OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONepaluii: GopMynupoBaHUe TUIIOTE3, aHATIU3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTeMaTH3alusl, BbISIBICHHE
MPUYUHHO-CIICCTBEHHBIX CBS3€H, MOMCK aHAJIOTOB;

3. yMEHHUE reHepHpOBaTh UJIEU U ONPENesITh CPEACTBA, HEOOXOUMBIE I UX pealn3allii;

4. yMeHHue OIpeIeNsATh IeNU U 3a7a9u ACSITeILHOCTH, BRIOUPATh CPEICTBA PEATU3AIMH LIESH U IPUMCHSTh UX HA MTPAKTHKE;

5. HCMONBb30BaHHE PA3IMYHBIX UCTOYHUKOB JJISl OTYYSHHS] XUMUYECKON HH(OPMALIUU.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHUS BBHIITYCKHUKAMU OCHOBHOM IIKOJIBI POTPAMMBI IO XUMHUU SIBJISTFOTCSI:

1. B no3naBarensHO# chepe:

- 1aBaTh ONPEICICHUS U3YYCHHBIX MTOHATUMN: BEIIECTBO (XMMUYECKUIN IJIEMEHT, aTOM, MOH, MOJIEKYJa, KPUCTAIUTMYECKAst PEIIeTKa, BEIECTBO, IIPOCThIE
U CJIOKHBIE BEIIECTBA, XUMHUEcKas (popmysa, OTHOCUTENbHAsI aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHAsE Macca, BAJIGHTHOCTb, OKCUbI, KHCIIOTHI,
OCHOBaHWUS, COJTM, aM(POTEPHOCTh, WHANKATOP, TIEPUOJAUUYSCKUN 3aKOH, MEPUOIUYECCKas CUCTEMa, TMEPUOANYECKass TaOJMIA, W30TOIbBI, XHMHYCCKas
CBSI3b, SJIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHHUS, AIEKTPOJIUT); XUMHUYECKasl peakius (XUMHUYECKOe ypaBHEHHE, TeHEeTUYeCKas CBSA3b, OKHCIICHHE,
BOCCTaHOBJICHUE, DJICKTPOIUTHYECKAs JUCCOIHAITNS, CKOPOCTh XUMHUYECKON PEaKIInN );

- opmynupoBaTh nepuoanyeckuit 3akon J.Ml.MenneneeBa u packpbIBaTh €ro CMBICIT;

- OIHUCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO TTPOBEACHHBIC IKCIIEPUMEHTHI, HCTIONB3Ys ISl 9TOTO €CTECTBEHHBIN (PYCCKUN, POAHON) SI3BIK U
SI3bIK XUMUU;

- OTKUCHIBATh U Pa3uyaTh U3YUYCHHBIE KJIACCHI HEOPTAaHUYECKUX COCIMHEHUM, TPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUUECKUE PEAKITUH;

- KJ1accu(UIMPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUS,

- HaOJI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIFHO MPOBOAUMBIE OTBITHI, XUMUYECKHE PEAKIINH, TPOTEKAIOIINE B IPUPOJIC U B OBITY;

- IeTaTh BBIBOJIBI M YMO3AKIIIOUEHHUs U3 HAOMIOIEHUH, N3YUEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUCHHBIX BEIIECTB
10 aHAJIOTHHU CO CBOWCTBAMH M3YYCHHBIX;

- CTPYKTYPHPOBATh U3yYEHHBIH MaTepral U XUMHUIECKYIO HH(OPMAIIKIO, TTONYUYEHHYIO U3 IPYTUX UCTOUYHUKOB;

- MOJIETUPOBATH CTPOEHHE aTOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPUOJIOB, CTPOCHHUE MTPOCTEHIINX MOJIEKYII.

2. B 11eHHOCTHO-OpUEHTAIIMOHHO cdepe:

- aHaJU3WPOBaTh W OIICHMBATh TOCIEACTBHUS I OKPYXKAIOIIECH Cpellbl OBITOBOM W TPOW3BOJICTBEHHOM IEATEIHLHOCTH YEJIOBEKA, CBSI3aHHOWU C
nepepaboTKOM BEIIeCTB;

- pa3bICHATH Ha MpuUMepax (MPUBOIUTH MPHUMEPHI, MOATBEPKIAOIINE) MATePHUATFHOE €IUHCTBO W B3aUMOCBSI3h KOMIIOHEHTOB JKUBOM W HEXKUBOM
MIPUPOJIbI U YETOBEKA KaK BaXKHYIO YaCTh 3TOI'O €IUHCTBA;

- CTPOUTH CBOE TIOBE/ICHHE B COOTBETCTBHUH C MPUHIIUIIAMH O€PEKHOTO OTHOIICHHS K IPUPO/IE.

3. B TpynoBoii cdepe:



- INIAHUPOBATDH U ITPOBOANUTDH XHUMHUYCCKHM OKCIICPUMCHT,

- UCTIOJB30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEAHA3HAYEHUEM U CBOMCTBAMHM, ONTMCAHHBIMU B MHCTPYKIUSAX 110 TPUMEHEHUIO.
4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:
- OKa3bIBaTh MEPBYIO MMOMOIIb MPU OTPABJICHUSX, 0KOTAX U IPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 000pyI0BaHUEM

TemaTuyeckoe IIAHMPOBAHUE SKJI. XUMMS

Ne Ne CopeprkaHne NnporpammHoOro Ko | Jata | NosTopenn | domalwH
YypoKa | ypoka | maTepuana - e ee 3aga- 3apanus, popmupytowme YY/
no no yec Hue Ncnonb3osa
npea- | Teme TBO peryna- No3HaBa- | KOMMYHU- | IMYHOCTHbI -Hue VKT
mety ya- TUBHbIE TeNbHble | KaTUBHble | e
coB
Tema 1. BBeaeHue B xumuio (6 yacos)
1 1 BBOAHbBIN MHCTPYKTaX No Th 1 1.09 ®usnuec | §1, ynp. | Popmu- dopmu- | dopmu- dopmu-
npu paboTe B KabUHeETE XUMUU. Kne 4 poBaHue poBaHMe | poBaHue poBaHue
Mpeamet xummn. Bewwecrsa. CBOWCTBA NOHATUA O | YMEHUA | YMEeHMUA MHTepeca K
, XUMUU U Habnwopa | pabotatb | HOBOMY
dunsnyec ee pon B | Tb, B Napax, npeame-Ty.
Koe Teno KU3HU henatb 0oTBeYaTb
2 2 MpeBpaweHna sewecTts. Ponb 1 2.09 ®usnuec | §2,3 yenoBeKa | BbIBOAbI | HA BupTyanbHa
XMMUU B }KU3HU YesIOBEKA. Kune npwm BONpPOCHI A
CBOWCTBa nposeae | yyutens, nabopatop
HUK yMeHue ns
3 3 MpaKruueckune pabotbi:Nel. 1 8.09 AToMm c.174 OnbITOB, | UCMONb30- MpeseHTay,
«[pnémbl ymeHua BaTb na
obpaleHns c nabopaTtopHbIM paboTtaTtb | XMMHUuecK
obopygosaHnem» C KHUTOM | Ui A3bIK,
4 4 MNepnogmnyeckaa cuctema 1 9.09 §4 nc ymeHune
XMMUYECKUX 3nemeHToB [1. . nepuoau | paboratb
MeHaeneesa. 3Haku YecKou c
XMMMUYECKUX 3/1EMEHTOB. cucre- XUMunyec-
5 5 Xnumunueckme popmybi. 1 |15.09 | HaumeHs | §5 ynp. MO¥A. KoM
OTHOCUTENbHAA aTOMHAA U wee 1,4 nocyzom.
MONEeKynApHaa macca. obLee




KpaTHoE,
aToMm,
MONIeKkyn
a
6 6 MpaKruueckune pabotbi:Ne2. 16.09 C.180
«HabnogeHune 3a ropswen
CBEYOM»
Tema 2. ATOMbI XMMUYECKUX 3/1eMeHTOB (7 yacos)
7 1 OcCHOBHble cBEAEHUA O 22.09 ATom. §6,7 dopmn- | Popmun- | dopmu- dopmu- Mpe3eHTal
CTpPOeHMM aTomoB. N3oTonbl CtpoeHue poBaHMe | poBaHMe | poBaHUe poBaHue na
A4pa aToma NOHATUIN | YMEHUA | YMEHMUA MHTepeca
8 2 CTpoeHune aNeKTPOHHbIX 23.09 DNeKTPOH §8, o cTpoe- | pabotatb | caywaTb K KOHKpeT- | lNpe3eHTay,
060/104eK aTOMOB. MNepwoga. 9¢.52 | HMH c yuutens, HOMY na
lpynna ynp.2 | atoma, KHWIOW, | BeCTK XMMUYyecko
9 3 MoHbl. NOHHaA xmmnyeckas 29.09 §10 XUMUYec | ymeHusa Aunanor c MY 3/1eMEeH-
CBA3b. ynp. 5 | Kow WUHTErpu | yumtenem | Ty, MOUCK
c.62 CBA3N U poBaTb W OPYTUMUK | AONOSTHUTE
10 4 KoBaneHTHaA cBA3b. 30.09 8§11, ee 3HaHuA yqalwmmm- | bHOM Mpe3eHTay,
ynp.2 | BMAax. n3 cA. nHPopmaum | ua
c.66 dU3nKM M O HEM.
11 5 MeTannnyeckaa xummnyeckas 6.10 §12 B MpeseHTay,
CBA3b. XUMUIIO. na
12 6 0O6obuieHne u cuctemaTnsaums 7.10 §4-12 Mpe3eHTay,
3HaHWUI No Teme: «ATOMblI MosTo na
XUMMUYECKUX 3/IEMEHTOB» pUTb
OCHOB
Hble
NOHAT
na
TeMbl
13 7 KoHTpoabHaa pabotaNel no 13.10
Teme: «KAmMomebl XUMUYECKUX
anemeHmMos»




Tema 3. MpocTble BewecTsa (5 yacos)

14 1 MpocTble BewecTBa-meTanbl. 1 14.10 dunsmueckne | §13 dopmn- | YmeHue | YmeHue Osnage- MNpeseHTay,
CBOMCTBA poBaHWe | paboTaTb | COTPYAHU | HUe ns
15 2 MpocTble BewecTBa-HemeTaNbl. | 1 20.10 dusnyeckne | §14, NOHATNA | C YaTb C HaBblKa-MHU
Annotponus. CBOWCTBA ynp.3 | o meTan- | yuebHn- | yuutenem | ona npaktu-
16 3 Konunyectso BewecTtsa. Monb. 1 21.10 OTHOCUTENbH | §15, nax, KoM, B NOUCKe yeckom
MonsapHaa macca. an aToMHas u | ynp.1- | HemeTan | AONOMHK | U cbope aeAarenn-
MONERYNApH | 3 nax, TenbHoM | HGopma | HOCTW.
as macchbl KONIMYECT | nuTepaTty | umn,
17 4 MonsApHbIit 06beEM ra3os. 1 27.10 Konnuectso | §16, Be poi.nep | caywarb
BeLllecTsa ynp_l, BeLlecT- noaunyec ero.
2 Ba. -KOW
18 5 PeweHwne 3agay no temam: 1 28.10 Konnyectso §15, cucre-
«MosnspHsili 06vem 20308, BELLECTBa, 16 MOA.
KOos1u4ecmeo sew,ecmea». MOIAPHaA ynp.
macca, 4-5,
MONSIPHbIN c.85
obbem,
NOCTOAHHAA
Asoragpo
Tema 4.CoepgMHEHMUA XMMUYECKUX 3N1emMmeHTOB (16 yacos)
19 1 CreneHb OKUCNEHMUA. 1 §17, dopmnp | YmeHue | YmeHue YmeHue MNpeseHTay,
ynp.1l, | oBaHue paboTtaTtb | paboTaTb | UCNOAb- na
2 NoHATUA | C B Napax, B | 30BaTb
20 2 BakHelwue Knaccbl OUMHapHbIX | 1 §18, o) yyebHu- | rpynnax, 3HaHMA B
coeguHeHnn. OKcnapl. ynp.1l | cTeneHn | Kom, oTBeyatb | b6bITy.
4 OoKucne- | ymeHue Ha
21 3 OcHoBaHuA. 1 §19, HUA, ConocTas | BONPOCHI
ynp.4- | Knaccos | NATb, yuutena.




5 coeguHe
22 4 Kncnotbl §20, HUR,
ynp.3, | YACTbIX
5 BelecT-
23 5 Conun §21 Bax 1
24 6 CocTtasneHune popmyn conen. §21, cmecsax.
ynp.2,
3
25 7 0606ueHne n cuctemaTmsauns MosTO
3HaHWI No Teme «BakHelwue puUTb
Knaccbl BUHApPHBbIX OCHOB
coeANHEHNIN» Hble
NOHAT
ua
Tembl
26 8 AMopdHble 1 KpUcTanandyeckue Atom. §22
BewecTtsa. Tunobl Monekyna
KPUCTaNINYECKNX peLleToK dusnyeckoe
Teno.
dunsmnyeckune
CBOWCTBA
27 9 YucTble BelecTsa U CMeCcu. Cmecu. §23
Yucrtble
BellecTBa
28 10 MpakTuueckaa paboraNe3. Cc.181
«AHann3 NOYBbI U BOADBI»
UHcTpyKkTax Tb
29 11 MaccoBas 0019 KOMMOHEHTOB B Cmecu. §24,
cmecu. Yucrtble ynp.
BellecTsa 2,4,7
30,31 | 12,13 | PeweHue 3a4a4 Ha HAaXoXKAeHME

MaccoBoOw 40111 KOMNOHEHTOB
cmecu.

paboTtaTb
c
dopmyna
MU.

Mpe3seHTay,
na




32 14 MpakTnueckana pabora Ne4. 1 C. 185
«[purotosneHmne pacreopa
caxapa € 3a4aHHOW MaccoBoOM
A0Nel pacTBOPEHHOIO
Bewwectsa» UHCcTpyKTaxK Tb
33 15 0606uleHne N cuctemaTmsauns
3HaHWUI no Teme: «CoegMHEHMUA
XUMUYECKUX 3NEMEHTOBY.
34 16 KoHTponbHas pabota N2 2 no 1 §13-
Teme «CoegmnHeHUA 24
XUMUYECKUX SINeMEHTOB» MosTO
puUTb
OCHOB
Hble
NOHAT
ua
TEMbI
Tema 5. UsmeHeHuA, npoucxoaawwme ¢ sewecrsamu (12 yacos)
35 1 dunsnyeckune aBneHna B xummn. | 1 Cnocobbl §25, dopmu- | YmeHue | YmeHue YmeHune Mpe3seHTal,
pasgeneHua | ynp.3 | poBaHue | paboTaTb | BECTH WHTErpmpos | ma
cmecel NOHATUN | C Ananor, aTb
36 2 Xumunyeckme aBneHms. 1 §26 o] y4ebHun- | paboTatb | MONYYEHHbI
XnMuyeckume peakumu. XMMUYe- | KOM, B Napax, € 3HaHWA B

37 3 3aKOH coxpaHeHMnA macchl 1 §27, CKUX nepuoan | pabotatb | NpaKTu- MpeseHTay,
BelecTsa. Xumunyeckume ynp. peakuu- | Yeckow C yeckom ua
ypaBHeHuUA. 2-3 AX, NX cucre- yyuTenem. | XKU3HMN.

38,39, | 4,5,6 PacyéTtbl N0 XMMM4eCKMm 3 Konnyectso §28, Tnnax; MO#,

40 ypaBHEHUAM. BellecTsa. ynp. yMeHua | anroput
MonapHas 2,3 nncaTb Mmom
mMmacca. peakunm paccTtaB-

MonspHbIi 7 NeHns
ob6bvem paccTtas- | Koadpdu-

41,42 | 7,8 TUnbl XMMUYECKUX peaKkLU i, 2 §29- NATb UNEHTOB




30
ynp.
1-2;
43 9 CKOpOCTb XMMMYECKUX peaKkunit. | 1 §31-
KaTtanusartopsl. 32
ynp.
2,6
44 8 MpakTyecKan paborta No5. 1 C.183
« MpU3HAKN XUMUYECKNX
peakumn»UHCcTpyKTaXK Th
45 9 0O606ueHne n cuctematmsaumnsa | 1 Peakuuun §25-
3HaHWM No Teme «M3meHeHUs, pasnoxeHusa, | 32
npoucxodawue c coeguHeHuns, | MosTto
sewecmesamu». obmeHa, pUTb
3amelleHnsa OCHOB
Hble
NOHAT
ua
TEMbI
46 10 KoHTpoabHaa paborta Ne3. no 1

Teme «M3meHeHus,
npoucxodauwiue ¢
sewecmsamu.

ypaBHe-
HuWe B
XMmumyec
KUX
peakumum
-AX.

B
XMmmyec
KNX
ypaBHe-
HUAX;
ymeHue
NHTErpu
poBaTb
3HaHuA
n3
dn3nKn
B
XUMMUIO.

Tema 6. Teopus

3NEeKTPONUTUUYECKOW AMccouMaLmMm U CB

OMNCTBa KN

accoB HeopraHMYeckux coeguHeHuit (19 yacos)

47 1 PactBopeHMe KaKk GU3nKo — 1 MoHHasn §34
XMMMYeCcKuii npouecc. Tunbl CBA3b.
pacTBOpOB.[1OBTOPHbIM KoBaneHTHasn
WMHCTPYKTaX no T.b. HenonApHaA

W nonApHas
cBA3b. MoHbI

48,49 | 2,3 DNeKTpoAUTMUECKanA 2 Kuncnorta §35-
auccoumnauma (34) v Teopua 3/ 36,

dopmu-
poBaHue
NOHATUN
o
pacTBo-
pax,
3/IEKTPO-
nntnyec

dopmunp
OoBaHue
yMeHuA
paboTtaTb
C
y4ebHUK
om,
anroput

dopmunpo
BaHWe
ymeHuA
paboTaTb
NHAMBUAY
aNbHO U B
napax,
COTpYAHMU

dopmmnposa
HWe ymeHua
NHTErpmnpos
aTb 3HAHUA
0 paccTBo-
pax, Kucno-
Tax,
OCHOBa-

MpeseHTay,
na

MpeseHTay,
na




ynp.
1,4,5
50 4 MNOHHble ypaBHEHWS peakLui OcHoBaHue §37,
ynp.2,
5
C.237
51 5 Ycnosua NpoTeKkaHma §32,3
XUMUYECKUX PEAKLNIM Mexay 7
pacTBOpamu 31eKTPoJINTOB A0 C.240
KOHULa
52-53 | 6-7 Kucnotbis ceeTe T2/ §38,
ynp.
3,4
54-55 | 8-9 OcHoBaHuA B cBeTe T[] §39,
ynp.
3,5
56 10 OKcunapl, nx KnaccndmKauma u §40
cBOlCTBa. ynp. 3
57 11 Conun, ux cBOICTBA. 8§41
ynp.
2,5
58 12 [eHeTUYecKan CBA3b MeXAay §42,
K/laCCaMM HeEOPraHUYECKNX ynp.
COeaNHEHUNA. 2-4
59 13 Mpaktuuyeckana pabora Ne6. C.241
«CBOICTBA KMUC/IOT, OCHOBaHUN,
OKCUA0B 1 conen». UHCTPYKTaX
Tb
60 14 06o06ueHne u cuctemaTusaums MNoBTO
3HaHWUI No Teme: «PacTBopeHune puTb
N pacTBopbI». NOHAT
ne o6

MOHH

Komn
auccoum
aumu,
MOHHbIX
ypaBHe-
HUAX,
Kucno-
Tax,
OCHOBa-
HUMA,
consax,
OKCUA0B,
OKUCAU-
TeNbHO-
BOCCTaHO
BUTE/b-
HbIX
peaKkuu-
AX.

Mamu
cocTaBne
HUA
NOHHbIX
ypaBHeH
N n
paccTaHo
BKM
Ko3ppu-
LUMEHTOB
B
OKMCAU-
TeNbHO-
BOCCTAHO
BUTENb-
HbIX
peakuum
-AX.

yaTb C
yuutenem,
ymeHue
3azaBaTb
BOMNPOCHI.

HMAX, CONAX

M oKcuaax B

noscea-
HEBHYIO
U3Hb.

MNpeseHTay,
na

MpeseHTay,
na

MpeseHTay,
na

MpeseHTay,
na




bIX

peaky,
nAx
61,62 | 15,16 | OKucantenbHo- 8§43
BOCCTAaHOBUTE/IbHbIE peaKLnm ynp.
(OBP). 1,7
63 17 CBOMCTBa NPOCTbIX U CAOXKHbIX MNosTo
BewecTs B cBeTe T3/ n OBP puTb
NOHAT
ne o6
MOHH
bIX
peaky,
nAax
64 18 MpakTnuyecKan pabora No7. C.242
PeweHune sKkcnepnmeHTabHbIX
3aaay no teme: «OBP»
UHcTpyKTax Tb
65 19 06obuleHne u cuctemaTusaums MNosTO
3HaHuM No Teme «PacTBopeHue. puTb
PacTtBopbl. CBOMCTBA PacTBOPOB OCHOB
3/1IEKTPOJINTOB, MOHHbIE Hble
ypaBHeHua, OBP». MOHAT
ua
Tembl
66 20 UToroBas KOHTponbHaApaboTa
Ne4 33 Kypc xumnm 8 Knacca
67,68 | 21,22 | AHanM3 UTOrOBOM KOHTPOJIbHOM C.244

paboTbl. MopTpeTHas ranepes
BEJIMKMX XMMUKOB.




9 Knacc xsumuna

Pasgen KoaunuecTBo 4acoBs B aBTOPCKOM KonunuectBo uacos B paboueit

nporpamme nporpamme
1. BBepgeHue. O6WaA XapaKTepUCTMKA XMMWUYECKUX ISNEMEHTOB U
XMMUYECKUX peakuuit. [lNepuoanyecknii 3akoH u [llepunoanyeckasn 10 10
cuctema xmmmdyeckmx asnemeHtos [.U.MeHgeneesa
2.MeTannel 14 14 +1 +2+41
3.MpakTnkym 1 «CBOMCTBA METANN0B U UX COEAUHEHWNI» 2 -
4.HemeTannbl 25 2543
5. MpakTukym 2 «CBOMNCTBA HEMETAN/IOB U UX COEAUHEHUNY 3 -
6.0606WeHMe 3HAHUN MO XMMMUK 33 KYPC OCHOBHOWM LLUKObI.
MoproTtoBKa K MNMA. 10 10
Peseps 6 4
UToro:

70 70

KaneHpapHo- TemaTuuyecKkoe niaHMpoBaHue 9 Knacc (2 yaca B Hepenio).

Ne Tema u TMN ypoKa Aarta dnemeHTbl coaepXKaHua
n/

n

MnaHupyemble pe3ynbrathbl

MpeameTHble

JINYHOCTHbIE
yya

MeTtanpegmeTHble YY/

BeeaeHue. O6wan XapaKTepUCTUKA XMMUYECKUX 31eMEHTOB U XMMUUYECKUX peaKuuii. Mepruoauyeckunii 3aKoH U nepuoguueckas cuctema XMMUYecKux
anemeHTOoB [.U.MeHaeneesa. (10u.)

1.09 BBoanbiii uncTpykTax no OT
u Th.

XapakTepucTuKa XUMHIECKOTO
3JIEMCHTA TI0 TOJI0KEHHSIO B
I[ICXD JI.11. Menaeneena.
JemoHcTpauma: moaenu
aTOMOB 371eMeHTOB 1-3 —r0o

nepnonos

1. | XapaKkTepucTtmkaxmmm
YeCKOro afieMeHTa Ha
OCHOBAHUW ero
NONIOXEHNA B
MNepnoaunyeckon
cucrteme

[. U. MeHgeneesa

Hay4amcs: xapaKkTepusoBaTb
XMMUYECKME 31emMeHTbl 1-3 —

lMosyuam 803mMoxcHOCMb
Hay4umeocCAa: onucblBaTb
N3y4YEHHbIE 06BbEKTbI KaK
CUCTEMbI, NPUMEHAA TOTURY

ro nepmopga no mnx
nonoxeHuto MNCX3 4.U.
MeHaeneesa.

PerynAatusHble: cTaBAT y4yebHble
33/1a4M Ha OCHOBE COOTHECEHMUA
TOTO, YTO Y}Ke U3BECTHO U oe
YCBOEHO y4YallMMcs, U TOFo, YTO
€llé HeEU3BECTHO
Mo3HaBaTeNbHble:CaMOCTOATEN
bHO BblAENAOT U GOPMYAUPYIOT
No3HaBaTe/IbHYO Lenb
KommyHuKaTtusHble:popmyanp

dopmunpytoT
OTBETCTBEHH

OTHOLWIEHMUE K
YYEHUIO




CNCTEMHOIO aHa/1n3a

YIOT CO6CTBEHHOE MHEHUE U
no3uumto, 3a4atoT BONPOCHI,
CTOAT NOHATHbIE ANs NAapTHepa
NOHATUA

CBolicTBa OKCUAOB, 7.09 XuUMHYECKHE CBOMCTBA OK- Hayyamcsa: Ha3biBaTb 0bLwme PerynsatusHble: cTaBAT yuebHyto | MpoasnatoT
KMCNOT, OCHOBaHWUI U CHIIOB, OCHOBAHUH , KUCIIOT, XMMUYECKMe CBOMCTBA 3aflayy, onpeaensoT YCTOMUUBbI
CONel B cBETE TEOPUMU COJICH B CBETE TCOPUH KUCNOTHbIX, OCHOBHbIX nocnenoBaTenbHOCTb yyebHo —
3NEKTPONUTUYECKON NIEKTPOIMTHYCCKOH OKCUA0B, KUCNOT, OCHOBAHUA | NPOMEXKYTOUHbIX Lesien ¢ nosHaeaTesb
ANCCOLMALLIMN U AUCCONHAlNK W OKUCIICHUS - n conei ¢ nosuumm TI/; YYETOM KOHKPETHOro HbIN MHTepec
OKWUCNEHMA- BOCTaHOBJICHHS NPUBOAUTL NPUMEPI pesynbTaTa, COCTaBAAT MAaH U | K HOBbIM
BOCCTAHOB/EHMUA peakuuii, NOATBEPKAAOWMX | aNTOPUTM AENCTBUI cnocobam
XMMUYECKMe CBONCTBA: MNo3HaBaTenbHble: pelweHuna
OKCUA0B, KUCNOT, OCHOBAHWUI, | CAMOCTOATE/IbHO BblAENAOT 3afay
coneli; onpeaensaTb BeWwecTso | GopMyanpyoT No3HaBaTeIbHYHO
— OKMCIUTENb U BELLLECTBO — Lenb, ucnonb3yn obume
BoccTtaHoBuTeNb B OBP; npuemsbl peweHna 3agad
Monyyam 803MOMHOCMb KommyHMKaTUBHbIE:
Hay4umbCA: NPOrHO3MPOBaTb | KOHTPO/b 1 OLEeHKa
CnocobHOCTb BellecTsa aencteuiinapTHepa
NPOABAATb OKUCINTENIbHbIE
WM BOCCTaHOBUTE/IbHbIE
CBOWCTBA C YYETOM CTEMNEHEN
OKMCNEHWA 3/IEMEHTOB,
BXOAALLMX B €70 COCTaB
AmdoTepHble oKkcnabl 8.09 ITonsiTve 0 MEPEXOHBIX Hayyamca: xapaktepusoBaTb | PerynatusHble: MNpoasnatoT
N rMapoKcuabl d1eMeHTax. AM(OTEPHOCTE. XMMUWYECKMe CBOMCTBA MPUHUMAIOT M COXPaHSAIOT Aobporkenat
I'enernyeckuit ps aMbOTEPHbIX OKCUA0B U y4ebHyIo 3a4a4y, y4uTbIBaloT €/1bHOCTb,0T3
HEPEXOAHOTO3JIEMCHTA. rMAPOKCUAOB; UCMONb30BaTb | BblAe/IeHHbIE yunTenem bIBYNBOCTb,
Jab.onprt: 1.ITonyyenue MPU XapaKTEPUCTUKE BELLECTB | OPMEHTUPbI AEMCTBUA B HOBOM | Kak
THApOKCH A INHKA 1 NOHATUE «aMPOTEPHOCTbY, yye6HOM MaTepuane B NOHWMaHMe
HCCIICNOBAHHE €TO CBOMCTR NpPOBOAUTb OMbITbI, COTPYAHUYECTBE C yuuTenem YyBCTB
noarsepxgatoLime Mo3sHaBaTenbHblE: apyrmxntoae
XMMUYECKME CBOMCTBA CrtaBAaTt u dopmMmynmpyroT nu




am@doTepHbIX OKCUAO0B U npobnemy ypoka, coneperkmaa
rTMAPOKCUAO0B; CaMOCTOATENIbHO CO34aK0T HUE Um
Monyuam eo3moxHocmMeo ANropuUTM AEeATENbHOCTU NPU
Hay4YumscA: 0CO3HaBaTb peweHnn npobaembl
3HaYeHWe TeopeTUYECKUX KommyHuKaTuBHbIe:
3HAHWUIM JNA NPAKTUYECKOM MpoABAAIOT aKTUBHOCTL BO
OEeATeNbHOCTM YeioBeKa B3aMMOLENCTBMM ANA peLleHnn
NO3HaBaTe/IbHbIX U
KOMMYHUKATUBHbIX
3afa4(3a4at0T BONPOCHI,
bopmynmpyroT cBom
3aTpyAHeHusa, npegnaraoT
MOMOLLb B COTPYAHNYECTBE)
Mepurogmueckmin 14.09 | Crpykrypa [ICXD 1.H. Hayyamca: onuceliBaTtb u PerynatusHble: Onpegensiot
3aKOH U Menneneea. CTpoeHUe aToMa. | xapakTepu3oBaTb TabanuHyto | MnaHMpPYIOT CBOM AeCTBMA B CBOO
MNepnoaunyeckasn DHU3NYECKUN CMBICIT dopmy NCX3 4.U. COOTBETCTBUW C MOCTAB/IEHHOM JNINYHYIO
cucrema HOPAAKOBOTO HOMEPA, HOMEPA | MeHaeneesa; aenatb 3aflayeit n ycnosmamm ee nosuyutio,
. V. Menpaeneesa 8 HCpHUOJIa, HOMEPA IPYIIIBI XU~ | yno3aKntoueHMA O xapaKkTepe | peanusauumm afeKBaTHY0
CBETE y4eHUA o Mudeckoro sementa B [ICX3 MU3MEHEHUs CBOMCTB andodepeHumn
CTPOEHUN aToOMa AN MeHneneeiaa. Lpraues: XMMUYECKUX SNEMEHTOB C Mo3HaBaTenbHble: CTABAT POBaHHYO
W3MEHEHUS CBOMCTB XUMHYE-
CKIX HTEMEHTOB 1 HX COEITH- yBEe/MYEHMEM 3aPAL0B n GOPMYANPYIOT e n CaMOOLLEHKY
HEHu B TePHOAX ¥ IPYIIAX, aTOMHbIX Agep. npobaembl ypoKa; OCO3HaHHC1 n | cBOMUX
riaBHBIX TOArpyIax TICXD Monyuam eo3moxHOCMb Nnpou13BO bHUo CTPOAT B YCTHOM M | yCNEXOB B
JLW. Menneneesa, Hay4yumscA: NPUMEHATb nUcbMmeHHoM popme yyebe
JleMOHCTPALHSI: Pa3/INUHbIE 3HAHWA O 3aKOHOMEPHOCTAX
(hOpMBI TaGIIHI] IEPHOAUYECKO nepnoanYecKkom cucTemol KommyHuKaTusHble:
CHCTEMBL. XMMUYECKUX 91eMEHTOB ANA BnapeHne moHoNOrnyeckom un
JIa6.onbiT: 2. MozienupoBanue | O6BACHEHMA M NpeaBUAEHUA | Ananormyeckon Gopmamm peun
noctpoenus [lepuoanueckon CBOMCTB KOHKPETHbIX BELLLEeCTB
cuctemsl /.M. Menaeneera
Xumunyeckas 15.09 | Xumunyeckaa opraHusaumsn Hayyamca: xapaktepusoBatb | PerynatusHble: paboTtatb no dopmupoBaH
opraHM3auma *K1Bom KMBOW N HEXUBOM NPUPOABbI. XUMUYECKUIA COCTAB KUBO naaHy, UCNO/Ab3yA CNeunanbHo | ue
W HEXXMBOM NpUpoabl XMMUYECKUI cocTas Aapa, KNEeTKW; COCTaB AA4pa, MaHTUKU | nogobpaHHble cpeacTsa. OTBETCTBEHH




MaHTUM U 3€eMHOW KOopbl. 3eMHOW Kopbl; YMeHMe OLLeHUTb CTENEHb oro
XnMmuyeckme snemeHTbl B Monyuam eo3moxHocmeb ycnexa uam Heycnexa CBoemn OTHOLUEHMA K
KNEeTKaX *KMBbIX OPraHM3MOB. Hay4umocA: 06bACHATb MUP C | AEATENbHOCTH YyUYEHUIo
MaKpo- U MMKPO3N1EMEHTDI. TOYKM 3PEHUA XMMUU Mo3HaBaTesnbHblEe:
AemoHcTpauyma:Moaenb aHa/IN3npoBaTb, CPaBHMBATbL U
CTPOEHMA 3eMHOTO LWapa B 0606WaTb N3y4yeHHble NOHATUA.
nonepeyHom paspese CTpouTb fIoruyeckoe
paccyXaeHune, BKAOYan
YCTAHOBNEHME NPUYMNHHO —
CNeACcTBEHHbIX CBA3EN.
MpeacTenaTb MHGOPMALMIO B
BMUOE PUCYHKaA
KommyHUuKaTuBHbIE:
OTcTanBaTb CBOKO TOUKY 3pEHMUS,
NPUBOAUTbL aPryMEHTbI,
noATeep:Kaan nx pakramm
Knaccnoumkauma 21.09 | O60buweHMe cBeEQEHNI O Hayyamca: yctaHasnuBaTb PerynatusHble: Onpegenatot
XMMUYECKUX peaKLmit XMMUYECKUX peaKLUsX. NPMHaaNEXHOCTb BblaBMraloT BEPCUM peLLIEHUSA BHYTPEHHIOIO
no pasIMYyHbIM Knaccndumkauma xummyeckmx XMMMUYECKON peaKkunm K npobaembl, 0CO3HaBaTb no3nuuto
OCHOBaHMAM peaKkLunit No pasInYyHbIM onpeaenéHHomy TMny no KOHEeYHbI pe3ynbTaT obyyvatowmxc
OCHOBaHMAM: O4HOMY M3 A Ha YPOBHe
COCTaBY M UNCNY pearnpyowmx | KnaccudPmKaLMoHHbIX Mo3HaBaTenbHblEe: NONOXKUTENb
n 06pasyoLLMXCA BELLECTB, npu3HakoB.: 1) no uncny u BbibupatoT ocHOBaHMA U Horo
Tennosomy apdekTy, COCTaBY UCXO4HbIX BELLECTB U | KpUTEPUM ANA KnacCUPUKaumMm | OTHOLIEHUA K
HanNpPaBAEHUIO, U3BMEHEHUIO NpoAyKTOB peaKkunn (peakunmn | MNpeobpasoBbiBaTb obpasoBaTten
CcTeneHen OKUCNEHUA COeANHEHWNSA, PA3/I0XKEHMA, MHGOPMALMIO N3 O4HOTO BUAA B | bHOMY
3/1eMeHTOoB, 06pa3yroLmX 3amelleHns u obmeHa); ApYyroi u Bbibupatb ana ceba npotieccy,
pearvpytoLwme Bewectsa, pase, | 2) No BblAENEHUIO UK ya06Hyto popmy pukcaumm NOHMMAlOT
MCNO/Ib30BaHUIO KaTain3aTopa. | NOrNOLWEHUIO TENAOTbI npeacTasneHnsa MHPopmaymm HeobxogMmo
Nab. onbITbi: (peakumm ak3oTepMUYeCKme U CTb y4YeHUA

3. 3amelleHune Keneom meam
B pactBope cysibdata meaum (Il)

3HAO0TEPMUYECKME);
3) No U3MEHEHMUIO CTeneHel
OKMCNEHUA XUMMYECKMX

KommyHMKaTUBHbIE:
OTCcTamBaTb CBOK TOYKY 3pPEHUSA,
NPUBOAMUTL apryMeHTbI,




3/1EMEHTOB (peakuun
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE);

4) no obpaTMmocTu npouecca
(peakumm obpaTMbie u
HeobpaTumble);

Mosyyam 803MoMHOCMb
Hay4UubCA: COCTaBNATb
MOJIEKYNIAPHbIE U NO/HbIE
WNOHHbIE ypaBHEHMA MO
COKpaLEeHHbIM MOHHbIM
YypPaBHEHUAM.

noATBep}Kaan nx pakramu.
PasnunyaTtb B yCTHOM peun
MHEHWe, A0Ka3aTebCTBa,
rmnoTesbl, Teopun

MoHATHE O CKOPOCTU
XUMUNYECKOM
peakumnm

22.09

lMoHATME O CKOPOCTH
XMMUYECKOM peaKkLum.
DaKTOpbI, BAKAKOLLME HA
CKOPOCTb XMMUNYECKNX
peakummn.

AdemoHcTpauun:
3aBUCMMOCTb CKOPOCTH
XMMMUYECKOM peakuum oT
NPUPOAbI PearnpyoLLmnx
BeLLecTB. 3aBUCUMOCTb
CKOPOCTU XMMUYECKOM
peakuMn OT KOHLEHTpaLMn
pearvpyowmx BeL,ecTs.
3aBUCMMOCTb CKOPOCTH
XMMUYECKOM peaKkLuum ot
nAoLwaan ConpmMKOCHOBEHMA
pearvpyowmx seL,ecTs
(«KMnAWMI cnomy»).
3aBMCMMOCTb CKOPOCTH
XMMUYECKOM peaKkLuum ot
TemnepaTypbl pearmpyowmnx

Hay4amcs: Ha3biBaTb
baKTOopbI, BAMAKOLWME Ha
CKOPOCTb XMMMUYECKOM
peakunmn 1 obbACHATL UX
B/IMAAHWE HA CKOPOCTb
XMMWYECKOIN peaKkumm;
Ha3blBaTb GpaKToOpPbI,
BAUAIOLLME HA CMeLLeHNe
XMMMUYECKOTo paBHOBECKS.

Mosny4am e03mMoxHOCMb
Hay4yumebcA: NPOrHO3npPoBaThb
pe3ynbTaTbl BO34ENCTBUA
pa3/InYHbIX GaKTOPOB Ha
N3MEHEeHNEe CKOPOCTH
XMMWYECKOMN peakuuu;
NPOrHO3MpoOBaTh pe3ybTaThbl
BO34,eMCTBUA Pa3NINYHbIX
$aKTOpPOB Ha CMelLeHMe
XMMWYECKOro paBHOBECUSA

PerynatusHble:
CamocToATeNbHO
06HapyKMBaIOT U
dopmynnpytoT npobnemy.

MNo3HaBaTenbHblE:
BbIABAAIOT NPUYMHBI U
cnepcTeunA AneHui. Ctpoat
JNIOrNYecKme paccyaeHus,
YyCTaHaB/AMBAIOT NPUYMHHO —
CNefCTBEHHbIe CBA3M

KommyHMKaTUBHbIE:
YUnTbIBAIOT pa3Hble MHEHUSA U
CTPEMATCA K KOOpAMHaALUM
Pa3NINYHbIX NO3ULUI B
coTpyaHuyectse, GopmyanpyroT
cobCcTBEHHOE MHEHME U
nosuumio

MposasnatoT
YCTOMYMBbI
y4yebHo —
no3HaBaTesNb
HbI MHTEpec
K HOBbIM
obwmm
cnocobam
peleHns
3afay




BELLEeCTB.
Nab6. OnbITbI:

4. 3aBUCMMOCTb CKOPOCTH
XMMUYECKOM peaKkuum oT
NpUpoOAbl pearnpyoLLmnx
BELLECTB Ha Npumepe
B3aMMOAENCTBUMN KUCNOT C
meTannamu. 5. 3aBUCMMOCTb
CKOPOCTU XMMMUYECKON
peaKuum OT KOHUEHTpaunm
pearmpyowmnx BeLecTs Ha
npuMmepe B3aMMogencTBuA
LMHKA C CONAHOM KNCNOTOM
pPasNNYHOM KOHUEHTPaLUMN.

6. 3aBUCMMOCTb CKOPOCTHU
XMMUYECKOM peaKkuum ot
naowaan ConpmMKOCHOBEHMA
pearmpyowmx BeLecTs.
7.MogennpoBaHue «KUNALLero
cnosa».

8. 3aBMCUMOCTb CKOPOCTH
XMMMUYECKOM peakuum oT
TEMNepPaTypbl pearmpyowmx
BELLeCTB Ha Npumepe
B3aMMOAENCTBNA OKCMAaA
meaun( Il) c pactBopom cepHom
KMC/IOTbl PAa3/INYHOM
Temnepartypsbl

KaTanusatopsl

28.09

KaTtanmnsatopbl U KaTanus.
NHrMbUTOPbI. AHTUOKCUAGHTbI.
AeMoHcTpayuum:

FOMOreHHbIN N reTeporeHHbIN

Hayuyamcs: nicnonb3oBaTb Npu
XapaKTepuCTuKe
NpPeBpPaLLEHMI BELLECTB
MOHATUA «KaTannsaTop»,

PerynatusHble:
YunTbIBaOT NPaBmIo B
NAAHMPOBAHMKU U KOHTPOAE
cnocoba pelwenus,

YcBoeHue
npasun
nHAnBMAYyan
bHOIO U




KaTanmsbl. PepmeHTaTUBHbIN «UHTMBUTOPY, OCYLLECTB/IAIOT NOLIAroBbIN 6e3sonacHoro
KaTanms. MHrmbuposaHue. «aHTUOKCUOAHTBIY, KOHTPO/1b noseaeHuA
Jla6.onbiTbl: NPOBOAUTbL HECNOXKHbIE BYC,
9. PasnoxeHune XUMHUYECKUEe ONbITbl U Mo3HaBaTesnbHblE: Yyroxatowmx
nepokcmaa soaopoaa HabnogeHua 3a CamocToATenbHO co3aatoT XU3HU N
NOMOLLLbIO OKCKAA MapraHua U3MEHEHUAMM CBOMCTB ANroOpUTM AeATENbHOCTUT NpuU 34,0pOBbIO
(IV) n kaTanassl. 10. CBOMCTB BELLECTB B NpoOLLecce | peweHnn npobaem pasanyHoro | ntoaen
O6Hapy»xeHue KaTanasbl B npespalleHuii, cobaoaatb XapakTepa
HEKOTOPbIX NULLLEBbIX npaswna Tb n OT. KommyHUKaTUBHbIE:
NpoAyKTax. lMonyyam eo3moxHocmeo [orosapnBaloTCA O COBMECTHOM
11. NIHrmbuposaHue Hay4yumscA: rPamoTHO LeATeNbHOCTU, NPUXOAAT K
B3aMMOAENCTBMA KMCNOT C 06paLaTbCA C BEWECTBAaMU B | OOLLEMY pELUEHUIO, B TOM Yncae
MmeTannamm ypoTponmHom NoBCeAHEBHOM XU3HU N CTOJIKHOBEHUIO NHTepecos
9. | O606uweHHne 1 29.09 Hayyamcsa: o6obuwaTtb 3HaHMA | PerynatuBHble:
cucTemaTusaumn W NpeacTaBAATb UX CXEM, BHocAT Heobxoanmble
3HaHWUM No Teme Tabnuu, NnpeseHTaunn KOPPEeKTUBbI B AeNCTBME Nocne
«BseneHune» ero 3aBepLueHusa Ha OCHOBE ero
W yyeTa xapakTepa caeflaHHbIX
OLWNBOK
Mo3HaBaTenbHblE:
CTpoATt peyeBoe BbiCKasbiBaHME
B YCTHOM M NUCbMEHHOMN popme
KommyKatusHble:
KOHTPONNPYIOT AeNCTBUA
naptHepa
10. | KoHTpOnbHanA 5.10 KoHTpOAb NpegmeTHbIX U Hayyamca: npumeHATb PerynatuBHble: OCyw,ecTBAAIOT BbipakatoT
paboraNel MeTanpeaMeTHbIX y4ebHbIx NONYyYeHHble 3HAHUA U NOLLAroBbIN M UTOTOBbIN ageKkBaTHoe
no teme nencTenn no teme « BeegeHue. | cGopMUpPOBAHHbIE YMEHUA KOHTPO/Ib NO pe3ynbTaTty NoHMMaHue
«BBegeHune» Obwan xapakTepuCcTmKa ANnA pelweHuns yyebHbix 3aga4 | Mo3HaBaTenbHble: NPUYnH
XMMUYECKUX CTPOAT peyeBoe BbICKa3biBaHMe | ycnexau
3/IEMEHTOB N XMMUYECKUX B YCTHOM M NUCbMEHHOM dopme | Heycnexa
peaKkunit. Mepunoanyeckuni KommyKaTuBHbIe: y4nTbIBaIOT yyebHoMm
3aKOH u Nepuogmyeckas pa3Hble MHEHWA U CTPEMATLCA K | AeATeNbHOCT




cUcTeEMa XMMUYECKUX KOOpAMHaAUMWN Pa3AUYHbIX "
3/leMeHTOB NO3nLUMI B COTPKYAHUYECTBE
4. . Mengeneesa»
Tema 1. Metannbi(18u.)
11. | NonoxeHune 6.10 NonoxkeHne metannos B Hayyamca: PerynatusHble: Onpegenatot
3/1eMeHTOB-MeTaN/I0B MNepunoanyeckon cucteme XapaKTepu3oBaTb MeTa/ibl | [TPUHMMAIOT U COXPaHAOT yuebHyo | CBOIO
8 Nepuoanyeckon XMMUYECKUX SINeMEeHTOB no ux nonoxexuto B NCX3 | 3agady, N1AHMPYIOT CBON AEUCTBUA | INYHYIO
cucreme . U. MeHpeneesa. O.N.MeHaeneesa, B COOTBETCTBWM C NOCTaBAEHHOM nosmuuto,
0. N. Menpeneesa u MeTtannunyeckasn OnucbIBaTb CTpPOEHUE 3a4a4Yen N yCnoBuaAmMu ee afeKBaTHYIO
ocobeHHOCTH KpucTananyeckan pelueTtka u du13myeckune ceomncTea peanunsauunm andodepeHum
CTpOeHuA nx MeTannnyeckaa XMmn4yecKas MeTannoB, 06 bACHATb MNo3HaBaTenbHble: pPOBaHHYtO
atomoB. Pusnueckune cBA3b. O6wme Ppusnyeckne 3aBMCMMOCTb CBOMCTB Mcnonb3yoT 3HaKOBO — CaMOOLLEHKY
CBOWCTBA METaNNOB. CBOWMCTBA META/NIOB. MeTannoB oT uUx CMMBO/IMYECKME cpeacTBa CBOMX
Cnnasebl CnnaBsbl, X CBOICTBA U nonoxeHua NCX>d KommyKkatusHble: ycnexos B
3HayeHue. O.N.MeHpeneesa; ApPrymMeHTUPYHOT CBOIO MNO3ULUIO U yyebe
JemoHcTpauuu: lMonyyam eo3moxHOCMb KOOPAMHUPYIOT €€ C No3numn
O6pasLbl cniaBoB Hay4yumeocA: NnapTHEPOB B COTpPYAHUYECTBE
NPOrHo3MpoBaTb CBOMCTBA
Heu3y4yeHHbIX 3/1IeMEeHTOB U
WX COeINHEHNI HA OCHOBE
3HAHWUI O NepMoLUYECKOM
3aKOHe.
12. | Xumunueckue 12.10 | Xummn4yeckue cBOMCTBA Hayyamca: onucbliBaTb PerynatusHble: dopmunpytoT
CBOMCTBA METaNN0B MeTaNnoB Kak CBOWCTBA BELLECTB Ha MocTaHOBKa y4ebHOM 3a4a4M Ha yMeHus
BOCCTAaHOBUTENEMN, A TAKXKe B OCHOBe HabtoAEeHUI 32 UX | OCHOBE COOTHECEHMA TOTO, YTO MCcNonb30BaT
CBeTe UX NONOXKEeHUA B npespaLweHnaAMm, U3BECTHO W1 YCBOEHO , U TOTO, YTO b 3HAHUA B
3NIEKTPOXMMMUYECKOM pALaY OEeMOHCTpUpyeMbIMHK elle Hen3BecTHo 6bITy

HanNPAXKeHU MeTannos.
JemoHcTpauuum:
B3ammopeicTeme meTansios c
HeMeTannamm.

Nab. onbITbi:

yuntenem, uccnenoBatb
CBOMCTBA BELLECTB B X04€
BbINO/IHEHMA
NabopaTopHOro onbITa,
AenaTb BbIBOAbI O

MNo3HaBaTenbHbIE:
BbiasuxeHue runoTes, nx
obocHoBaHUWe, A0Ka3aTeNbCTBO

KOMMYKaTMBHbIe:




12.B3anmopencreme
pacTBOPOB KMC/IOT U CONEN C
MeTannamm

3aKOHOMEPHOCTAX CBOMCTB
MEeTaN/I0B B Nepnogax m
rpynnax.

lMonyyam eo3moxcHoOCMb
Hay4yumeocs:
NPOrHo3MpoBaTb
XMMUYECKNE CBONCTBA
HEN3YYEHHbIX 3/1EMEHTOB U
UX COeANHEHNI Ha OCHOBEe
3HaHMM O NepuoaAnNYEeCcKom
3aKOHe.

YyaBCcTBYIOT B KOJINEeKTUBHOM

obcyxaeHnn npobnem, NpoaABAAIOT

dKTUBHOCTb BO BSBMMOLI,EI\;ICTBVIVI
Aana peweHna KOMMYHUKATUBHbIX U
NO3HaBaTe/ibHbIX 3a4a4

13. | MeTannbl B npupoae. 13.10 | MeTannbl B npupoge. Obwume Hayyamca: coctaBnatb PerynatusHble: Mopaoctb 3a
Obwue CNocobbl UX NONYYEHUA. YPaBHEHUSA peakuuit, Y4nTbIBaOT NPaBUIO B POCCUMCKYIO
CNnocobbl nx Nab. onbITbi: Nexalnx B ocHoBe NAAHUPOBAHNU U KOHTPONE HayKy
nony4vyeHun 13. O3HaKOMANEHME C pyAamu nosiy4yeHMa meTannos. cnocoba aencrema

*Kenesa 14. OKkpawmsaHue lMonyyam e03moxcHOCMb Mo3HaBaTenbHbIE:
NAAMEHN CONAMM LLENOYHbIX HAy4umeca: NnpneoaAnTb Mcnonb3yoT NONCK Heobxoanmoii
MeTaNNos npumepbl ypaBHEHUN nHpopmaumn anAa BbINONHEHUS
peakuui, nekaumx B y4ebHbIX 3aaHU C
OCHOBE NPOMbILLJIEHHbIX ncnonb3oBaHMem yyebHom
CNoco60B NosyyYeHus AunTepaTtypsl
YyryHa v ctanu. KommyKaTusHble:
YUnTbIBIOT pasHble MHEHUA U
CTPEMATLCA K KoopAMHALUU
Pa3/NYHbBIX NO3ULUI B
CcOTpyAHMyecTse

14. | PeweHune pacyeTHbIX 19.10 | PacyeTHble 3a4a4m no Hayyamca: pewaTtb PerynatusHble: OsnapeHune
33434 C NOHATMEM YPABHEHUNAM XMMUYECKUX pacyeTHble 3a4auyu no OLeHMBAKOT NPaBUABHOCTb HaBbIKaMm
maccoeas 004 peakumin, NPOTEKAOLLMX C YPABHEHMAM XMMUYECKUX BbIMO/IHEHMA AENACTBUA HA YPOBHE | ANA
8bIx00a NPoOyKmMa y4yacTMem mMeTannos U ux peakLumin, NPOTEKAKOLWMX C a[EKBATHOM PETPOCNEKNBHOM NPaKTUYeCKo

coeanHeHn" y4yacTmem mMeTansioB U Ux OLLEHKM n
coeANHEHNN. NMo3HaBaTenbHble: neAtenbHoCT
Monyuam so3moxHOCMb BbibupatoT Hanbonee n




HaAy4YumeoCA: pewaTb
oNnMnnagHble 3a4a4N.

adPeKTUBHbIE CNOCOOLI peLleHns
33434, KOHTPO/INPYIOT U
OLLeHMBAOT NPOLLECCUM pe3ynbTaT
OEeATeNbHOCTH

KommyKaTusHbie:
KoHTponupytoT gencreuns
napTHepa

15. | MoHATMe o0 Koppo3um 20.10 | Koppo3ua metannos u Hayyamca: ncnonb3oBaTb PerynatusHble: YmeHune

METaNNos cnocobbl 6opbbbl ¢ HeM NpW XapaKTePUCTUKE Pa3nnuaroT cnocob v pesynbtat MHTErpupoBa
METANN0B U UX aencreuns Tb
coeaANHEHNM NOHATUA Mo3sHaBaTenbHble: NoNy4YeHHble
«KOPpPO3MA METaNN0BY, BnagetoT o6WmMm npremom 3HaHMA B
«XMMMUYECKaA KOpPO3uaA», peweHna 3aaau NpPaKTU4ecKu
«3/IEKTPOXMMMYECKAA KommyKaTtusHble: X ycnosmax
KOppOo3usa», HaxoauTb JoroBapu1BaloTCs 0 COBMECTHOM
cnocobbl 3aLWnTbl LEeATEeNbHOCTM, NPUXOAAT K
METANN0B OT KOPPO3UM. obwemy peleHuto
lMonyyam 803moxHOCMb
Hay4yumsca : TPUMEHATb
3HaHWA O KOPPO3UK B
KU3HU.

16. | LLeno4yHbie meTanbl: 26.10 | Ob6uian xapaKTepucTmKa Hayyamoeca: paBatb PerynatusHble: Passutme
obuwan LLLeNIOYHbIX METaNN0B. XapaKTepuCTUKy MnaHMpPYIOT CBOWM AENCTBUA B CBA3U | OCO3HAHHOTO
XapaKTepucT1Ka MeTtannbl B npupoae. Obwme LLeN0YHbIM MeTannam no C NOCTaBNEHHOM 3a4a4en n ,

Ccnocobbl UX NONYYEHUA. nx noaxkeHuto B NMCXd YCNOBMAMMU ee peLleHuna YBa*KUTENbHO
CtpoeHue aTomos. O.N.MeHpeneesa, NMo3HaBaTenbHble: rou
LLleno4yHble meTannbl — nccnepoBaTb CBOMCTBA CtaBAT M1 GOPMYNMPYIOT LEen U Aobpoxkenar
NpPOCTble BelLecTsa LLLeNIOYHbIX METANNIOB — KaK | npobiembl ypoka €/1bHOTo
NPOCTbIX BELLECTB. KommyKaTusHble: OTHOLLEHMA K
lMonyyam 8o03moxHOCMb AJEeKBaTHO MCNOJb3YIOT peyeBble apyromy
Hay4umsca: rPamoTHO cpeactsa ans adPeKTUBHOro YesIOBEKY.
obpalaTbca ¢ BEWECTBaMN | pelleHna KOMMYHUKaTUBHbIX Ero mHeHuto,
B NOBCEAHEBHOM }KU3HW. 3a4a4 crnocobHocTH




BeCTun ananor

C opyrumm
NoabMU
17. | CoegnHeHmna 27.10 | BaxHelwwmne coeagnHeEHUSA Hayuyamca: PerynatusHble:
LLLe/IOYHbIX METaNN0B LLLe/IOYHbIX METaNN0B — XapaKTepu3oBaTb YunTbIBalOT NPaBUIO B
OKCUAbI, TMAPOKCMAbI N CONN dunsnyeckune n NAAHUPOBAHMN N KOHTPOE
(xnopwupgbl, KapboHaThl, XMMUYECKNE CBONCTBA cnocoba peleHus
cynbdaTbl, HUTPaATbI), UX OKCUA0B M TMOPOKCMA0B No3HaBaTenbHble:
CBOIACTBA U NPUMEHEHMUE B LLLeIOYHbIX METANNO0B, Mcnonb3ytoT NONCK Heobxoanmoii
HapPOAHOM X03AMNCTBE. COCTaBNATb XMMUYECKME nHpopmaumn gnAa BbINOAHEHUA
KanuiiHble yaoobpeHus. ypaBHeHMUS, y4€ebHbIX 3ag4aHui C
DemoHcTpauuu: XapaKkTepusytolme ncnosb3oBaHnem yvyebHoll
O6pa3sLbl LLENOYHbIX U CBOWCTBA LLLEe/IOYHbIX ANTpaTypbl
LLLe/IOYHO3EeMESbHbIX MEeTannoB., pewaTb KommyKaTusHble:
meTannos. Bsanmogencreune «UENOYKN» NpeBPaLLeHMN. | YUMTbIBAKOT pa3Hble MHEHMA U
HaTpusa, IMTUA C BOAOW. Monyuam so3moxHOCMb CTPEMATCA K KOOpANHaLMK
B3anmopencTeme HaTpua C Hay4umsca: COCTaBNATb Pa3/INYHbBIX NO3ULNI B
KMC0pPOAOM «UENOYKN» NPEBPALLEHUN. | COTPYAHMYECTBE
18. | LLlenoyHo3eme nbHbIE O6w,an xapaKTepucTmka Hayuamescsa: paBatb PerynatusHble: Passutue
MeTaNNbl: 06LWan 3N1€MEeHTOB rNaBHOM XapaKTePUCTUKY MnaHMpyIOT CBOWM AENCTBUA B CBA3M | OCO3HAHHOIO
XapaKTepUCTUKa noarpynnoi Il rpynnol. LLLe/IOYHO3EeME/IbHbIM C NOCTaBNEHHOM 3a4a4en u ,
CTpoeHne aToMoB. MeTannamM Mo nx YC/IOBUAMM €€ peLleHns YBaXUTENbHO
LLlenoyHo3emenbHble nosxenuto B MCX3 Mo3sHaBaTenbHblE: ronu
MeTan bl — NPOCTble O.N.MeHpeneesa, CrtasAT M1 GOPMYNMPYIOT LEen U Aobpoxkenar
BELLEeCTBa. XapaKTepun30BaTb COCTaB npobaembl ypoKa e/1bHOro
aTOMOB, UCCNeaoBaTb KommyKaTusHble: OTHOLUEHMA K
CBOWCTBA LLLe/IOYHbIX AZleKBaTHO MCMOb3YIOT peyeBble apyromy
METaNN0B — KaK MPOCTbIX cpeactsa ansa sdpPpeKTUBHOroO YeJsIOBEKY.
BELLECTB. peleHna KOMMYHMKATUBHbIX Ero mHeHuio,
lMonyuyam s8o3moxcHocmes | 3apau cnocobHocTH
Hay4umsocs: rPamoTHO BECTW Amanor
obpawaTbea ¢ BewecTsaMu C Apyrumm
B NOBCEAHEBHOM KM3HMU noabmu




19. | CoeguHeHuna BakHelwme coeagnHeHuUA Hayyamca: PerynatusHbie:

LLeN0YHO3EMENbHbIX LLLeIOYHO3EeMENbHbIX XapaKTepun3oBaTb YUnTbIBalOT NPaBUIO B
MEeTaNNos MeTaNN0B — OKCUAbI, du3nyeckune n NAAHUPOBAHMN N KOHTpPOJIE

TMOPOKCUAbI U CONM (XN0pUabl, | XMMUYECKMe CBOMCTBA cnocoba pelweHuns

KapboHaTbl, HATPATHI, OKCUA0B M TMOPOKCMO0B No3HaBaTesnbHblE:

cynbdaTtbl, pochatbl), nx LLLeIOYHO3EMESTbHbIX Mcnonb3yoT NoUcK Heobxoanmoii

CBOWMCTBA U NPUMEHEHNE B MeTannoB., COCTaBAATb nHbopmaumm Ana BbINOAHEHUA

Hapo4HOM X03AMCTBe. XMMUYECKUE ypaBHEHMUA, y4ebHbIX 3a4aHnI €

OemoHcTpauuu: XapakTepusytoLliue ncnonb3oBaHnem ydyebHom

B3amopencreune Kanbums ¢ CBOWCTBA LLLENOYHbIX AanTpartypbl

BoAoN. Bsaumopencrene MeTannos., pewatb KommyKaTusHble:

MarHus ¢ KNCA0POA0M. «LENOYKN» NpeBpaLLeHMN. | YUMTbIBAKOT pa3Hble MHEHMA U

Nab. onbiTbi: lMonyyam eo3moxHocmeo CTPEMATCA K KoopAnHaLmm

15. B3aumopgencreme Kanbuma | Hay4umoecA: COCTABAATb Pa3NIMYHbIX NO3MLNIA B

c Bogon. 16. MNonyyeHne «KLENOYKN» NPEBPALLEHUNA | COTPYAHMYECTBE

rTMAPOKCHAA Kanbuua n

nccnenosaHue ero

CBOICTB

20. | AnloMmuHum — CtpoeHue aToMa, pM3nYeckme Hayyameoeca: pasaTb PerynatusHble: dopmunpytoT

nepexoaHbIn N XMMUYECKMe CBOMCTBA XapaKTePUCTUKY MnaHMpYIOT CBOW AENCTBUA C MHTepec K
3/IeMEHT. ANOMUHUA KaK NPOCTOro aNIOMMUHUA MO ero NoCTaB/N€HHOM 3a434en n KOHKpPETHOMY
dusnyeckne n BellecTBa noikenuto B NCX3 YCNOBUAMMU ee peLleHUs, XUMUYECKOM
XMMUYECKUNe O.N.MeHpeneesa, OLLeHMBAOT NPABUNBHOCTb Y aN1emMeHTy

CBOMCTBA a/IlOMUHUA.

MonyyeHune n
npumeHeHue
ANOMUHUA

XapaKTepun3oBaTb COCTaB
aToMa, XapaKkTepun3oBaTb
dU3NYECKUE U XUMUMYECKUE
CBOMCTBA aIlOMUHUSA,
06BbACHATL 3aBUCUMOCTb
CBOMCTB a/IlOMUHUA OT ero
nonoxeHua s NCX3
O.N.MeHpeneesa,
06BbACHATL NPUYMHDI

BbIMO/IHEHMA AENCTBUA
Mo3HaBaTenbHbIE:
CamocCToATEeNbHO BbIAENAIT U
GOpPMyNMpPYIOT NO3HaBaTEIbHYIO
Lenb, UCNob3yoT obLme npuemol
pelweHmna 3aaay

KommyKaTuBHbIe:

JonyckatoT BO3MOXKHOCTb
Pa3MYHbIX TOYEK 3PEHMA, B TOM




XMMUNYECKOM MHEPTHOCTH yucae He COBNAAAOLMX C UX
ANIOMUHUA. cobCcTBEHHOM. M opreHTUpytoTca
lMonyyam eo3moxcHOCMb Ha NO3MLMIO NapTHepa B 06LLEeHUN
Hay4umseca: rpaMoTHO M B3aMMOAENCTBUM
obpawatbea ¢ BewecTsamm
B MOBCEAHEBHOMN KU3HU
21. | CoeanHeHua CoeaMHEHNA aNOMUHNA — Hayyamca: PerynatusHble: dopmunpytoT
ANOMUHNA — OKCUA, U TMAPOKCUA, UX XapaKTepun3osaTb Y4nTbIBaOT NPaBUIO B yMeHune
OKCUA, U TMapoKcua, aMdOoTepHbI XapakTep. dunsnyeckune n NAAHUPOBAHUU U KOHTPONE MHTErpupoBa
X am@poTePHbI BakHelLwune conm antoMmHmA. XMMUYECKNE CBONCTBA cnocoba peweHun Tb
XapakTtep. MpumeHeHWe aNtOMUHUA N ero | OKCUAA U TMAPOKCMAa Mo3sHaBaTenbHble: NoNy4YeHHble
coeaANHEHWU. ANOMUHUA, COCTaBNATb Mcnonb3yoT NOMCcK Heo6Xo4MMON | 3HaHMA B
Nab. onbITbi: XMMMYECKUE YPaBHEHMA, nHpopmaumn gnAa BbINONHEHUA NPKTUYECKYIO
17.NMony4vyeHune XapaKTepusyrowme y4€ebHbIX 3ag4aHui C KU3Hb
rMOpoKCcnaa aNtOMUHUA U CBOWCTBA a/IlOMUHUA, ncnosb3oBaHnem yvyebHoll
nccnenoBaHme pelwaTtb «LUEenoYKmu» AnTpaTypol
€ro CBOWCTB. npeBpaLeHni. KommyKaTusHble:
lMonyyam 803moxHOCMb KoHTponupytoT aencreme
Hay4umeocCA: COCTaBNATb napTHepa
«UENOYKM» NpeBpaLleHui
22. | MNpaKTnueckan OcyuwiectBneHune Lenoykm Hayuamcsa: obpawatbes ¢ PerynatusHble: Passutune
paborta Nel XUMUYECKUX NabopaTtopHbIM OcyLLecTBAAOT NOLAroBbIi KOMMYHWKaT
OcywecteneHune npespaLLeHum obopypoBaHMeM U KOHTPO/Ib NO pe3ynbraTy WUBHOTO
LEeNOYKM XMMMYECKUX HarpeBaTe/IbHbIMU KOMMNOHEHTa
npeBpaLLeHni npubopamu B Mo3HaBaTesnbHblE: B OOLLEHNN U
COOTBETCTBMMU C NpaBunamu | Bnageot obwmm npnemom COTpyAHMYEeC
TEXHWKM Be3onacHocCTH, peweHna 3aaau TBE CO
OMUCbIBATb XMMMUUYECKUN KommyKaTtusHble: CBEPCTHUKaAM
SKCNEPUMEHT C NOMOLLBLIO | YUMUTBLIBAKOT PA3HbIE MHEHUA U nu
A3blKa XMW, AenaTb CTPEMATCA K KoopAnHaLunm yuntenamm
BbIBOAbI MO pe3y/abTaTam Pa3/INYHbBIX NO3ULNIA B
3KCNepuUMeHTa. COTpYyAHMYECTBe
lMonyyam eo3moxcHocCmMeo




Hay4umoCA: 0CO3HaBaTb
HeobxoAMMOCTb
cobntoaeHnsa npasunThb u
OT ana coxpaHeHusa
3[4,0POBbS OKPYKAOLMX.

23. | ’Keneszo — anemeHT Pacnionosxxenue xene3a B Hayyamecsa: paBatb PerynsatusHble: ®opmupytoT
VIlIrpynnbl no6o4Hoii IICXD.M. Menneneesa u XapaKTePUCTUKY Xenesa MnaHMPyIOT CBOM AENCTBUA C WHTepec K
nogrpynnoi. crpoeHue ero aroma. Pusnye- no ero noaxeHuto B NMCX3 NOCTaBNEHHOW 3a4a4en U KOHKpeTHoMY
dusnyeckune u CKHE M XMMHYECKHE CBONCTBA O.N.MeHpeneesa, YCNOBUAMU ee peLleHuns, XMMUYECKOM
XMMUYecKne KCJIE3a — MPOCTOr'o BEIICCTBA | yanakTepn3oBaTh COCTaB OLLEHMBAIOT NPaBUIbHOCTb Yy 371eMeHTy
CBOICTBA Kenesa. aTOMa, XapaKTep130oBaTb BbINO/IHEHMA AENCTBUA
HaxoxaeHue B ¢dun3nyeckne n xsummnyeckne | MosHaBaTenbHble:
npupogae. CBOICTBA Kenesa, CamoCTOATENBbHO BbIAENAOT U

06BACHATL 3aBUCMMOCTb bopMynnNpPYIOT NO3HABATENbHYHO
CBOMICTB *Kesle3a oT ero LeNb, UCNOb3YIOT 06LWMeE NpUembl
nonoxeHua s NCX3 pelweHuna 3agay
O.N.MeHaeneesa, KommykatusHble:

nccnenoBaTb CBOMCTBA [onyckatoT BO3MOXHOCTb

enesa B xoge Pa3/IMYHbIX TOYEK 3PEHUSA, B TOM
BbINONHEHUA yucne He COBNAZAOLLUX C UX
nabopaTopHOro onbITa, cobCcTBEHHOM. M opreHTUpytoTca
ONMCbIBaTb XMMNYECKUI Ha NO3MLMIO NapTHepa B 06LEeHUN
3KCMepUMEHT. W B3aMMoLencTemm

Monyyam 8o3moxHocmo

Hay4umbCA: TPaMOTHO

06paLaTbCa C BelecTtBamm

B NOBCEAHEBHOM }KU3HU

24. | CoegnHeHuns Kenesa FeHeTnueckume pagbl Fe?*n Fe3* | Hayyamca: PerynatusHble: Passutune
+2,+3 nx BakHeWnwwme conu Kenesa. XapaKTepu13oBaTb YunTbiBatOT NPaBmIO B OCO3HAHHOTO
KayecTBeHHOe 3HauyeHue Kenesa dun3nyeckmne n NNAHUPOBAHUMN N KOHTPO/E ,
onpeaenexHue. N ero coeguHeHun ana XMMKUYECKNE CBONCTBA cnocoba pelweHun YBaXUTENbHO
FeHeTMYecKme pagbl npuMpoabl U HAPOAHOro OKCUA0B U T’MAPOKCMA0B MNo3sHaBaTenbHbleE: rou
Fe*?n Fe*. X03AMCTBa. »Kesiesa, cocTaBnATb Mcnonb3yoT nonck Heobxogmmon | gobpoxkenar




DemoHcTpauum. XMMUWYECKNE YPaBHEHMUS, MHbOPMaLMM ANA BbINONAHEHUSA e/bHOoro
B3avmopaencrene meTannos c XapaKtepuaytowme y4ebHbIX 334aHWI € OTHOLWIEHMA K
HemeTannamu. NonyyeHue CBOWCTBA COeANHEHUM ncnonb3oBaHMem yyebHom Apyromy
rmppokcnaos xenesa (Il) u (1l1). | kenesa, npoBoAUTb NINTpaTypbl 4yenoBeKy.
Nab. onbIiTbi: KayecCTBeHHble peaKkumu, KommyKaTusHbie: Ero mHeHuto,
18. BsaumogeincTeue Kenesa c | noaTsepraaroume YUunTbIBAOT pa3Hble MHEHUA U cnocobHocTH
CONIAHOM KMCNOTOMN. Hanuyme B BOAHbIX CTPEMATCA K KOOPAMHALMM BECTW Ananor
19. MonyyeHne rMapoKCcMAoB pacTBopax KaTMOHOB pPas/INYHbIX NO3ULNI B C Apyrumum
xenesa (1) u (1) u nsyyeHme enesa, pewatb coTpyaHuyecTse NoabMU
NX CBOMCTB. «LENOYKN» NpeBPaLLEHUN.
Monyyam 803MoMHOCMb
Hay4YumbCA: COCTaBNATb
«LENOYKN» NPeBPALLEHUN,
COCTaBAATb MOJIEKYNIAPHbIE
W NONIHbIE NOHHblE
YypPaBHEHUA No
COKPALLEHHBIM MOHHbIM
YyPaBHEHUAM
25. | NpaKTuyeckasn MonyyeHue n cBoKCTBa Hayyamca: obpawaTtbea ¢ PerynatusHble: OBnapgeHue
pabora Ne2 coeaMHEeHNN MeTannos NabopaTtopHbIM OcyLLecTBAAOT NOLAroBbIi HaBblKamMu
Mony4yeHue un obopypoBaHMeEM U KOHTPO/b NO pe3ynbTaTty ans
CBOWCTBA HarpesaTe/ibHbIMU NpPaKTU4YECKo
coeguHeHnN npubopamu B MNo3HaBaTenbHblE: n
MeTaN/oB COOTBETCTBMM C NpaBunamm | CTpoAT peyeBoe BbiCKa3biBaHMeE B AeAaTenbHoCT
TEXHUKN 6e3onacHoCTy, YCTHOW U NUCbMeHHOM popme n

ONMCbIBaTb XMMNYECKUM
3KCMNEepPMMEHT C MOMOLLbIO
A3blKa XMMWUK, AenaTb
BbIBOAbI MO pe3ynbTaTam
3KCnepMmeHTa.

Moay4am 803MOXHOCMb
Hay4umobCA: 0CO3HaBaTb
HeobxoaMMOCTb

KommyKaTuBHble:
YUnTbIBaOT pa3Hble MHEHUA U
CTPEMATCA K KoopAnHaLunm
Pa3/NYHbBIX NO3ULUI B
CcOTpyAHMyecTse




cobntoaeHnsa npasunThb u
OT ana coxpaHeHusa
304,0POBbA OKPYKAOLWMX.

26. | MpaKTnueckan PelwweHne akcnepumeHTanbHbiX | Hayyamcsa: obpawatbes ¢ PerynatusHble: OBnageHue
paborta Ne3 3a4a4 Ha pacrno3HaBaHue u NabopaTopHbIM OcywwecTBNAOT NOLWAroBbIN HaBblKaMMU
PeweHne NnonyyYyeHMe cCoeNHEHUN obopypoBaHMeEM U KOHTPO/Ib NO pe3ynbTaTy ana
3KCNepUMEHTANbHbIX MeTannos HarpeBaTe/IbHbIMU NPaKTUYEeCKO
334a4 Ha npubopamu B No3HaBaTenbHble: 7
pacno3sHaBaHue u COOTBETCTBMU C NpaBunamu | NMpoBogAT CpaBHEHUE U neaTenbHocT
nonyyeHue TEXHMKM 6e3onacHoCTH, KnaccuduKaumio No 3a4aHHbIM n
coeAnHEHUN OMUCbIBATb XMMMUUYECKNN Kputepmam
MeTannos 3KCNePUMEHT c nomolbto | KommyKaTuBHble:

A3blKa XMMUU, AenaTb JoroBap1BarOTCA O COBMECTHbIX
BbIBOAbI MO pe3yabTaTam LEeNCTBUAX B Pa3INYHbIX CUTyaLUmMax
3KCNepuUMeHTa.

Monyuam so3moxHOCMb

Hay4umscA: 0CO3HaBaTb

HeobxoAMMOCTb

cobntoaeHns npasunThb u

OT ana coxpaHeHua

CBOEro 340p0BbA U

OKpPYKatoLMX.

27. | ObobLieHne 3HaHUM Hayuamcsa: o606waTtb PerynatusHbole: BbipaxkatoT

no reme «MeTtannbi» 3HAHWA M NPeacTaBNATb UX | BHOCAT HeobxoanMble KOPPEKTMBDLI | aleKBAaTHOE
cxem, Tabnuu, B AENCTBME NOC/E €r0 3aBEPLUEHNA | MOHMMaHWeE
npeseHTauunm Ha OCHOBE €ro 1 y4yeTa XxapaKTtepa NPUYUH
CAEeNaHHbIX OWNOOoK ycnexa u
Mo3HaBaTenbHbIE: Heycnexa
CTpoAT peyeBOe BbICKa3blBaHUE B y4ebHo
YCTHOM N NUCbMEHHOM popme aeAarenbHoCT
KommyKaTUBHbIE: KOHTPOIMPYIOT | U
AencTeBnA napTHepa
28. | KoHTponbHas pabora KOHTpO/Ib NpegMeTHbIX U Hayyamca: npumeHATb PerynatusHbie: MNpoasnatoT




No2 MeTanpeaMeTHbIX y4ebHbIX NONyYeHHbIE 3HAHUA U OcyLLecTBAAT UTOFOBbIN U OTBETCTBEHH
no reme «MeTtannbi» Aenctenit no teme «Metannbl» | cGOpMMPOBAHHbBIE YMEHWUA | MNOLIArOBbIN KOHTPOb NO 0-CTb 33
ONA peleHmna y4ebHbIx pesynbTaty pe3ynbTathl
3agau No3HaBaTenbHbIE:
CTpoAT peyeBoe BbiCKa3biBaHWE B
YCTHOM M NUCbMeHHOM dopme
KommyKaTUBHbIE: KOHTPOAMPYIOT
AencTeuA napTHepa
Tema 3. HemeTtannbi(28u.)
29. | Obwasn O6wasn xapaKTepucTmka Hayyamca: pasatb PerynatusHble: dopmmposaHme
XapaKTepucTuKa HemMeTaNNoB: NONOXKEHWE B onpegeneHusa NOHATUAM MnaHMpylOT CBOWN AENCTBUA B FOTOBHOCTU U
HemeTannos Mepunoanyeckor cucteme «3/1eKTPOOTPULLATENIbHOCTL | CBA3WU C NOCTAaBAEHHOM CnocobHOCTH K

XUMMUYECKUX 3IEMEHTOB
. U. MeHpeneesa,
0COBEHHOCTU CTpOEeHMA
aTOMOB,

aneKkTpooTpuuaTesnbHocTb (30)
KaK Mepa «HeMeTa/lIMYHOCTU»,

pag 30. Kpuctannndeckoe
CTpOeHWe HeMeTaNNoB —
NPOCTbIX

BelLecTs. AnnoTponus.
dusnyeckue

CBOMCTBA HEMETA//I0B.
OTHOCUTENIbHOCTb MOHATUN
«MeTanN» n «kHemeTann»

» « aNNoTpONMA»
XapaKTepun3oBaTb
HEeMeTaNNbl NO UX
nonoxeHuto B NCX3
O.N.MeHpeneesa,
OnuncblBaTb CTPOEHME
¢du13MyecKkune cBomncTea
HemeTannoB, 06 bACHATbL
3aBMCMMOCTb CBOMCTB
HEeMeTaNNoB OT MX
nonoxeHua NCX3
O.N.MeHpeneesa;coctasna
Tb Ha3BaHUA COeANHEHN
HemeTannos no popmysie 1
$bopMyAn NO Ha3BaHMIO,
HayyaTcA AaBaTtb
onpeaeneHua
«annoTponuar,
«aNNOTPOMHbIE
moanduKaummn».
lMonyyam eo3moxcHocCmMeo

3a4a4yen U ycnoBuaAMHK ee

peleHuns

Mo3HaBaTenbHble:

CtaBaT 1 GopmMyanpYyT Leu

n npobaembl ypoKa

KommyKaTusHble:
ALLeKBATHO MCNONb3YIOT

peyeBble cpeacTBa AnA

3pdEKTUBHOrO peleHns
KOMMYHUKaTMBHbIX 33434

obyueHuno u
CaMOpPasBUTUIO U
camoobpa3oBaHM
t0 Ha OCHOBe
MOTMBALMM K
obyuyeHuno u
NO3HaHWIO




Hay4Yumocs:
NPOrHO3MpoBaTb CBOMCTBA
Hen3y4YeHHbIX 3/1EMEHTOB U
WX COeANHEHNI Ha OCHOBEe
3HAHWI O NepMoLUYECKOM
3aKOHe

30. | Obwme xummnyeckmne Ob6Lwme XxMMUYecKkne CBOMCTBA Hayyamca:. PerynatusHble: PassusatoT
CBOWCTBA HemeTannos XapaKTepun3osaTb MocTaHoBKa y4ebHOM 3aga4m OCO3HaHHOe
HEMEeTaNNos. CTPOEHME HEMETANNOB, Ha OCHOBE COOTHECEHMA TOrO, | OTHOLLEHME K
HemeTannol B obwue xumnyeckme YTO U3BECTHO M YCBOEHO , U CBOMM
npupoae 1 cnocoobbl CBOWCTBA HEMETANNOB, TOrO, YTO eLle HEM3BECTHO CcobCTBEHHbIM
WX NonyyYeHmna onucbiBaTb 0bLwme Mo3sHaBaTenbHble: NOCTYNKam

XMMUYECKNE CBONCTBA BbliaguxeHue runoTes, nx

HEMETANNO0B C MOMOLLbIO obocHoBaHue,

A3blKa XMMUWN, COCTaBNATb [L,0Ka3aTeNIbCTBO

YPABHEHUA XMMMUUYECKUX

peakumi, KommyKaTusHble:

XapaKTepuU3syoLWmx Y4aBCTBYHOT B KOJIZIEKTUBHOM

XMMUWYECKUE CBONCTBA obcyxaeHnn npobnem,

HEeMeTaNNoB UX NPOABAAOT AKTUBHOCTb BO

coeguHeHumn B3aMMoLeNcTBMn ann

lMoay4yam e03moxHOCMb peleHnsa KOMMYHUKATUBHDIX U

Hay4yumeocA: NO3HaBaTeNbHbIX 33434

NPOrHo3MpoBaTb CBOMCTBA

HEeM3y4YeHHbIX 3/1IEMEHTOB U

WX COeANHEHNIN HA OCHOBEe

3HAHMM O NepnoaANYECKOM

3aKOHe

31. | Bogopog MonoxeHne Bogoposaa B Hayyamca: PerynatusHble: dopmupytot

MNepuogmueckon cucreme XapaKTepu3oBaTb BOAOPOL | Pasnunuyatot cnocob un KOMMYHWKaTUBH
XUMUYECKMX 91eMEHTOB no ero nonoxeHutwo B NMCX3 | pe3ynbTaT AeNCTBUA bl1 KOMMOHEHT B
[. N. Mengeneesa. CTpoeHue [..UN.MeHpeneesa, Mo3HaBaTenbHbIE: obweHnn un
aToOMa U MONEKYNbI. XapaKTepun3oBaTb CTpoeHWe | BnagetoT o6WmMm npuemom COTpyAHMYecTBe




dusnyeckne n xummyeckmne
CBOIiCTBa BOAOPOAaA, €ro
nosy4yeHMe n NPUMEHEHME.
Na6. onbiTbl:

20. MNonyyeHune

M pacno3HaBaHWe Boaopoaa

aToma Bogopoaa,
06BACHATL €ro BO3MOKHble
CTENEHUN OKUCNEHUSA,
XapaKTepun3oBaTb
dU3nYEeCKMEe U XMMMYecKne
CBOICTBa BOAOPOAa,
06BACHATL 3aBUCUMOCTb
CBOWCTB BOAOPOAA OT
nonoxeHua ero B MNCX3
O.N.MeHaeneesa,
onucblBaTb NabopaTopHble
M NPOMbILUNEHHbIE
cnocobbl noayvyeHus
BO4OpOAA .

lMonyyam 8o03moxHOCMb
Hay4umocA: 06bACHATb
[BOMCTBEHHOE MON0XKEHUE
Bogopoga s NCX3
O.N.MeHaeneesa,
rPaMoTHO 0bpaLLaTbCaA ¢
Bel,ecTBaMm B
NnoBCeAHEBHOM XU3HU

pelweHuna 3agay
KommyKaTusHbie:
JoroBapusatoTca o
COBMECTHOW eATe/IbHOCTU
nog, pyKoBOACTBOM y4uUTENSA

CO CBEPCTHMKaMM
B npouecce
obpaszoBaTtesibHO
M 0eATeNnbHOCTH

32.

Boga

CTpoeHue MOJIEKYbI.
BopopoaHasa xumunyeckas
cBA3b. Pn3nyeckune cBoKcTBa
BOAbl. AHOMaNNM CBOMCTB
BoAbl. TnapodunbHbie U
rmapocdobHble BelecTea.
XrMuyeckume cBOMCTBa BOAbI.

Kpyrosopot Boabl B Npupoae.
BopgoouuncTtka. Aspaumna soapl.

BbiTOBbIE PUNBLTPBI.
MuHepanbHble BOAbI.

Hayyamca :
XapaKTepu3oBaTb CTPOEHME
MOJIEKY/Ibl BOAOPOAA,
bur3nyeckne n xummyeckue
CBOICTBA BOAbI, OOBACHATD
aHOManun BoApl, cnocobbl
OYMCTKU BOAbI, MPUMEHATb
B8 6bITy dunbTpLI ANA
OYMCTKU BOAbI, NPaBUNbHO
MCMNoNb30BaTb
MUWHEPANbHYIO BOAY,

PerynatusHble:

MnaHUpyOT CBOM AENCTBMA B
CBA3M C NOCTaBAEHHOWN
3a43Q4el N yCNoBUAMU ee
pelweHun

Mo3HaBaTenbHbIE:

CtaBAT M GOPMYAMPYIOT LLenn
n Nnpobaembl ypoKa
KommyKaTuBHbIe:
KoHTponunpytoT gencreus
napTHepa

UmetoT
LenocTHoe
MWPOBO33pPEHME,
COOTBETCTBYIOLLE
€ COBpeMeHHOoMY
YPOBHIO pPa3BUTUA
HayKu




AnctnnnnposaHHasa Boaa, ee
Nosy4yeHue 1 NpUMeHeHune.
Na6. onbiTbi:

21. UccnegoBaHue
NOBEPXHOCTHOMO HaTAMeHUA
BOAbl.

22. PactBOpeHue
nepmaHraHaTa Kaama unu
MegHoro Kynopoca B Boge. 23.
Mapatauma obe3BokeHHOro

BbINO/IHATb pPacyeTbl No
YPaBHEHUAM XMMUNYECKUX
peaKkuuii, NPoTeKatoLWwmx C
y4acTuem BoApbl.

lMonyyam eo3moxicHoCMb
Hay4umscAa: 06 beKTUBHO
OLEeHUBaTb MHOPMaLMIO O
BELLEeCTBAX M XMMUYECKNX
npoueccax, KPUTUYECKH
OTHOCUTbCA K

cynbdara ncesAoHay4HoOM
meau (11). 24. U3rotoBneHune nHbopmaumm,
rMncoBoro otnevaTka. 25. HepobpocoBecTHOM
O3HaKoOMNEHMe C KONNeKUNen | pekname
6bITOBbIX GUNBTPOB.
26. O3HaKoMneHue c COCTaBOM
MUHepasibHOM BOAbI
33. | lanoreHbl: obwan Ob6wwan xapaKTepncTmKa Hayyamca: PerynatusHble: MNpoasnawoT
XapaKTepucT1Ka raforeHoB: CTPOEHWE aTOMOB; | XapaKTepu3oBaTb CTpoeHue | MNaHMpyloT CBOM AeNCTBUA B aKosiIormyeckoe
NpPOCTble BeLLecTsa u MOJIEKY/ Fa/IOreHos, CBA3W C NOCTaB/NIEHHOM CO3HaHue

OCHOBHble coeguHeHnA
ranoreHoB, UX CBOMCTBA.
KpaTKkne cBeaeHus o xope,
6pome, dTope U oae.
MpUMeHeHWe ranoreHos u

NX COeANHEHUI B HAPOAHOM
X03AMCTBE.

AemMoHcTpayuum:

O6pasLbl ranoreHoB —
NPOCTbIX BELLECTB.
B3aMmopaencTemne raioreHos ¢
HaTpueMm, aIlOMUHUEM.
BbiTecHeHWe xnopom bpoma

ONUCbIBaTb PU3NYECKME U
XMMUYECKUE CBONCTBA
rafloreHoB Ha OCHoBe
HabnoaeHU 3a nx
npeBpaLLeHMAMMN BO BpeEMS
OEMOHCTPALMOHHbBIX
onbITOB, 06BACHATD
3aBMCMMOCTb CBOMCTB
rafloreHoB uUx oT
nonoxeHua s NMNCX3 A.W.
MeHaeneesa, COCTaBNATb
dopmynbl coeANHEHUN
rasioreHoB 1 no popmynam

334a4el N yCNoBUAMU ee
peweHns

lMo3HaBaTenbHblE:

CraBaTt u GopmMynanpyroT Lenmn
n Nnpobaembl ypoKa
KommyKaTuBHble:
AZeKBaTHO MCMOAb3YIOT
peyeBble CpeacTBa ANA
3pPEeKTUBHOrO pelleHmnn
KOMMYHMKATMBHbIX 334a4




AN Moja 13 PacTBOPOB MX
conen

AaBaTb Ha3BaHWA
COeANHEHMAM raioreHoB
lMonyyam eo3moxcHOCMb
Hay4umsCA: OCO3HABATb
HeobxoaMmocCTb
cobnoaeHnsa npasun
3KO/I0rMYECKOM
6e3onacHoOCTN Npwu
obpalleHnn ¢ ranoreHamm

34. | CoeguHeHmnA OcHOBHble coeagMHEHNA Hayyamca: yctaHasnusaTb | PerynatTusHble: BocnuTtaHue
ranoreHosB ranoreHos: CBA3b MeXAy CBOMCTBAMM Y4nTbIBaOT NPABUNO B OTBETCTBEHHOrO
rasoreHoBoA0pPOAbl, COMN COeAMHEHNM U NX NAAHUPOBAHNU U KOHTPONE OTHOLWEHMA K
rasoreHoBOAOPOAHbIX KUCAOT. | MPUMEHEHNEM, U3Y4aTb cnocoba pelweHunn npupoae
AemoHcTpauuu: CBOICTBA COeAUHEHUNN Mo3HaBaTenbHblE:
O6pa3sLbl NPUPOAHbIX ranoreHoB B Xxoae Mcnonb3yoT Nonck
coeAnHEHUI xnopa. BbIMOAHEHMA Heobxognmoi MHPopmaLmn
Nab6. onbiTbi: NabopaTopHbIX ONbITOB, ANA BbINONHEHUA Y4eOHbIX
27. KayecTBeHHas peakumsa Ha lMonyyam 803moxHOCMb 33/1aHUI C UCNOJSIb30BaHNEM
ranoreHnAa-noHbobl Hay4yumsCs: UCNONb30BaTb | y4ebHOM NUTPaTypbI
npuobpeTeHHble KommyKatusHble:
MpaKTnkym KOMMNETEeHLUM Npu YUunTbIBAOT pa3Hble MHEHUA U
BbIMO/HEHUU MPOEKTHbIX CTPEeMATCA K KoopAnHaunm
paboT No nsyyeHuto Pa3/INYHbIX NO3ULNIA B
cBoMCTB M cnocobos coTpyaHuuectee
Nosy4eHUA U
pacno3HaBaHmA
COeaMHEHWNI ranoreHoB
1 MpakTnyeckas PelueHne akcnepmumeHTanbHbiX | Hayyamcs: obpaulatbes ¢ PerynatusHble: OsnageHune
pa6orta Ne4 3aga4 no Teme «logrpynna NabopaTopHbIM OcyLecTBNAKT NOLIAroBbIn HaBblKaMu gnA
PeweHune ranoreHoB» obopynoBaHuem u KOHTPO/1b MO pe3ynbTaTty npaKkTU4eckomn
3KCMEePUMEHTANbHbIX HarpeBaTe/IbHbIMU neATeNbHOCTU

33434 no Teme
«Mopgrpynna

npmubopamu B
COOTBETCTBMM C NpaBUIaMM

MNo3HaBaTesnbHble:
MpoBoaAT cpaBHeHME U




raaoreHoBs»

TeXHUKK be3onacHocTH,
ONMCbIBaTb XMMNYECKUM
3KCNEPUMEHT C MOMOLLLBIO
A3bIKA XMMUU, Aenatb
BbIBOAbI MO pe3yibTaTam
3KCNepumeHTa.

lMonyyam 803mMoxHOCMb
Hay4umeocA: 0CO3HABaTb
HeobxoAMMOCTb
cobntoaeHuns npasunTb u
OT pnAa coxpaHeHuna
CBOEro 340p0BbA U
OKpPYXKaroLWwmx

KnaccuduKaumio no 3agaHHbIM
KpuTepusam

KommyKaTusHbie:

HaxoanaTt obuiee peweHune
y4yebHoM 3aaaum

Kuncnopog,

CTpoeHune aToma U annoTponusa
KMcnopoza; CBOMCTBa U
NPUMEHEHNE ero annoTPONHbIX
MmoauduKkaumii. J1ab. onbiTbl:
28. NMonyyeHune

M pacno3HaBaHWe Knucaopoaa

Hayyamcs:,
XapaKTepun3oBaTb CTPOEHME
MOJIEKYIbI KUC/IOPOAa,
COCTaB/IATb XMMUYECKME
YpaBHeEHMUS,
XapaKkTepusyoliue
XMMUYECKUE CBONCTBA
KMCnopopaa, o6 bACHATb
NPUMEHEHWE aNI/IOTPOMHbIX
moauduKaumin Kucnopoaa,
OnucbIBaTb labopaTopHble
N NPOMbILWNEHHbIE
CNocobbl NoNyYeHUs
KmMcnopoaa .

Moay4am 803MOXHOCMb
Hay4umsCA: TPAaMOTHO
obpalLaTbCs C BewWwecTsamm
B NOBCEAHEBHOM KM3HU

PerynatusHble:

Pasnuuatot cnocob un
pe3ynbTaT AenUCTBUA
MNo3HaBaTenbHble:
BnapgetoT o6wmMm npnemom
peweHna 3aaau
KommyKaTusHble:
JorosapusatoTtca o
COBMECTHOM feATeNlbHOCTH
noJA, pyKoBOACTBOM yyuTena

CrtpemneHue K
340poBOMY
06pasy *KN3HU

Cepa, ee pnsnyekue
N XMMUYECKMue

CTpoeHue aToma 1 annoTponua
cepbl;

Hayyamcsa:,
XapaKTepun3oBaTb CTPOEHUE

PerynatusHbie:
Pa3nnyatoT cnocob u

dopmunpytoT
OCHOBBbI




CBOWMCTBA CBOWMCTBA U NPUMEHEHNE MOJIEKYbl Cepbl pe3ynbTaT AeNCcTBUA 9KO0JIOrMyecKkoro
pombunyecKkoi cepbl. 06BbACHATL 3aBUCUMOCTb MNo3HaBaTenbHble: MbILLIEHNS
OemoHcTpauuu: CBOWCTB Cepbl OT ee Bnagetot 06wWmm npnemom
B3anmogeicraume cepbl nonoxeHua s MNCX3 4.W. peweHna 3agau
C MeTannamu, B0A0POA0OM U MeHpeneeBa, COCTaBAATb KommyKaTusHble:

KMCIOPOAOM. XMMUYECKUE YpaBHEHUA, JorosapusatoTca o
Nab6. onbiTbi: XapakTepusytoliue COBMECTHOW AeATeNbHOCTH,
29. TopeHue cepbl Ha BO34yXe | XMMWYECKMEe CBOMCTBA npuxoaa K obemy peleHnto
n B Kncnopoge cepbl, 06BACHATDL

npMMeHeHue annoTPOMnHbIX

moanduKaumin cepbl

lMonyyam eo3moxHocmeo

Hay4yumscA: rpamoTHO

06paLaTbhCA C BELeCcTBaMm

B NOBCEAHEBHOM XKM3HU

CoegmnHeHuA cepsbl Okcuabl cepbl (1V) u (VI); nx Hayyamcs:, PerynatusHble: dopmupytoT
nonyyeHue, ONMCbIBaTb CBOMCTBA YunTbIBalOT NPABUNO B WUHTepec K
CBOWMCTBA U NPUMEHEHNE coeguHEHU cepbl, NAaHUPOBAHUN N KOHTpOJIe KOHKpeTHOMY

COCTaBAATb YpaBHEHUA cnocoba peleHuns XMMUYECKOMY
peakuui, NMo3HaBaTesnbHblE: a/leMeHTy, NOUCK
COOTBETCTBYHOLLUX Ncnonb3yoT nouck AONONHUTENIbHOM

«LLenoYKe» npeBpaLLeHuUi
Monyyam 8o3moxHocmo
Hay4Yumecs:
NPOrHO3MpoBaThb
XMMUYECKMe CBOMCTBA
BELLEeCTB Ha OCHOBE UX
CBOWCTB U CTPOEHMUA

Heobxoanmol MHPopmaLmn
ANA BbINO/IHEHUSA YYeOHbIX
3a4aHWNI C UCNONb30BAHUEM
y4ebHoI AnTpaTypbl
KommyKaTuBHble:
KoHTponunpytoT gencreme
napTHepa

CepHaﬂ KMNCNO0Ta KakK
INNEKTPONUT U €€ CONN

CepHas KMCNoTa Kak
3NEKTPONUT U ee

COMN, UX NPUMEHEHME B
HapPOAHOM X035MNCTBE.

Hayyamcsa:,

onucbIiBaTb CBOMCTBA
CEepHOW KMUCNOTbI, B X0o4e
nposeaeHns

PerynatusHble:
Pa3nnyatoT cnocob u
pe3ynbTaT AencTBuA
No3HaBaTenbHble:

nHpopmaumm o
HeMm.




AdemoHcTpauun:

O6pa3sLbl NPUPOAHbIX
coeguHeHnn cepbl. O6pasupl
BaXKHEMNLIMX ANA HApOAHOro
X03alcTBa Cy/1bdaToB.

Nab. onbiTbl:

30. CeoiicTBa pasbaBaeHHOM
CEPHOWM KUCNOTbI

NabopaTopHbIX OMbITOB ,
NPOBOAMUTbL KaYeCTBEHHYO
peaKkuuto Ha cynbdaT - MOH
lMonyyam eo3moxcHoOCMb
Hay4Yumocs:
XapaKTepun3oBaTb ocobble
CBOMCTBA
KOHLEHTPMPOBAHHOM
CEPHOM KMUCNOTbI

BnagetoT o6wmm npnemom
peweHns 3aaau
KommyKaTusHbie:
JoroBapusatoTca o
COBMECTHOW [esiTe/IbHOCTM,

NPMXoAnAT K 0bLLeMy peLleHunto

CepHad KMCNOTa KakK
OKUCAUTENb.
MNonyyeHue n
npUMeHeHne cepHom
KMUCNOThI

CepHaﬂ KMCNOTA KakK
OKUCNUTEND. npOM3BO,CI|CTBO
cepHoﬁ KNCNOTbl U ee
npunmeHeHune

Hayyamcsa :coctaBnatb
ypasHeHuna OBP c yyactmem
CEepPHOM KUCNOTbI,
onucbiBaTb 0bactu
NPUMEHEHNA CEPHOM
KMUCAOTbI

lMonyyam eo3moxHocmeo
Hay4yumscA: NPUBOANTb
npuMmepbl YpasHEHUN
peakuui, nekaumx B
OCHOBe NpPOn3BOACTBA
CEePHOW KUCNOTbI

PerynatusHble:
MnaHMpylOT CBOWN AENCTBUA B

COOTBETCTBMW C MOCTAB/IEHHOM

3a43a4el 1 yCnoBuaMU ee
peanusaumm
Mo3HaBaTenbHble:
BnaaetoT o6wWmMm npuemom
peleHnn 3aaay
KommyKaTuBHble:
KoHTOoNMpyloT AencTBus
napTHepa

UcnbiTbiBatOT
4yBCTBO rop4,0CTn
33 POCCUICKYIO
HayKy

MpaKTn4yeckan
pabora Ne5
PeweHne
3KCNepuMeHTaNbHbIX
3aja4 no Teme
«Moarpynna
Kucnopoga»

PeweHue sKcnepnmeHTaIbHbIX
3a4ay no Teme «lloarpynna
Kucnopoga»

Hayuyamcs: obpalatbea ¢
NabopaTopHbIM
obopynoBaHuem u
HarpeBaTe/ibHbIMM
npubopamu B
COOTBETCTBMM C NPaBUAaMM
TEXHUKKN Be3onacHoCTy,
ONUCbIBaTb XMMUYECKUIA
9KCNEPUMEHT C MOMOLLbIO
A3blKa XMMWUK, Aenatb
BbIBOZbI MO pe3ynbTaTam
3KCNEepUMeHTa.

PerynatusHble:
OcyLLecTBAAOT NOLAroBbIi
KOHTPO/Ib MO pe3ynbTaTy

Mo3HaBaTenbHbIE:
CtposAaT peyesoe
BbICKa3blBaHWE B YCTHOM U
NUCbMEHHON popme

KOMMYKaTMBHbIe:

YuutbiBatoT Pa3Hble MHEHNA U

CTPEMATCA K KOOPAMHALMM

YmeloT ynpaBasaTb
cBOEN
nosHaBaTe/IbHOM
[eATeNbHOCTbIO




lMonyyam eo3moxcHoOCMb
Hay4umobCA: 0CO3HaBaTb
HeobxoAMMOCTb
cobntoaeHnsa npasunThb u
OT ana coxpaHeHusa
CBOEro 340p0BbA U

Pa3/INYHbIX NO3ULNIA B
COTpyAHMYecTBe

OKPY*KatoLMX
A30T 1 ero cBOWCTBa CTpoeHue aToMa U monekynol | Hayyamcs:, PerynatuBHble: dopmupytoT
a3oTa; XapaKTepm3oBaTb CTpoeHue | MnaHMpyrT CBOM AeNCTBMA B NHTEepec K
CBOICTBA a30Ta Kak NpPoCToro aTOMa M MOJIeKy/bl a30Ta, | CBA3M C NOCTaB/EHHOM KOHKpeTHOMY
BeLecTsa 06BACHATL 3aBUCUMOCTb 3a43a4el 1 yCnoBuaMU ee XUMUYECKOMY
CBOWCTB a30Ta OT ero peleHnn 3/1eMEHTY

nonoxenua s NMNCX3 4.U.
MeHpeneeBa, COCTaBAATb
XMMMYECKUE YPaBHEHMA,
XapaKTepusyrowme
XMMUYECKNE CBOMCTBA
asorta lMoayyam
B803MOMHOCMb HAY4YUMbCA:
rpamoTHO obpawaTbea ¢
BelLecTBamm B
noBCeAHEBHOM XU3HU

Mo3HaBaTenbHble:

CtaBaT 1 GopmMyanpYyOT Lenu
N Nnpobnembl ypoKa
KommyKaTusHble:
ALeKBaTHO UCNONb3YIOT
peyeBble cpeacTBa AN
3pPEKTUBHOIO peLleHmns
KOMMYHMKaTMBHbIX 33,434

AMMMaAK 1 ero
coegmnHeHua. Conum
aMMOHUA

AMMMaK, CTPOEHME, CBOMCTBA,
NoJlyYeHue U NPUMEHEHMeE.
Conn aMMOHMA, UX CBOMUCTBA U
NpUMeHeHue.

Nab6. onbiTbl:

31. 3y4yeHune cBOMUCTB
aMMMaKa.

32. Pacno3HaBaHue conen
AMMOHMUSA

Hayyamca: onvcbliBaTtb
CBOWCTBA aMMMaKa B Xxo4e
nposeaeHmA
nabopaTopHbIX OMbITOB,
NPOBOAMUTb KaYeCTBEHHYIO
peaKumto Ha UOH -
aMMOHMA

Monyyam 803mMOXHOCMb
Hay4umocA: NpnBoAUTb
npMMepbl YPaBHEHUN
peakuuit, nexxawmx B

PerynatusHble:

MnaHMpylOT CBOWN AENCTBUA B

CBA3M C NOCTaBAEHHOM

3a43Q4el N yCNoBUAMU ee

pelweHun

Mo3HaBaTenbHbIE:

CtaBAT M1 GOPMYAMPYIOT LLenn

n Nnpobaembl ypoKa

KommyKkatusHble:
KoHTpoaunpytoT aencreua

napTHepa




OCHOBE MPOMbILAEHHbIX
Ccnoco60B NosyyYeHus
amMMMaKa

10. | OKcnapl a3oTa Okcunabl asoTa(ll) v (IV) Hayyamcs:, PerynatusHble:
onncbIBaTb CBOMCTBA YunTbIBalOT NPaBUIO B
coeANHEHN a30Ta, NAAHUPOBAHMN N KOHTPOE
COCTaBAATb YPaBHEHUA cnocoba peleHus
peakumi, No3HaBaTenbHble:
COOTBETCTBYHOLMX Mcnonb3yoT nonck
«LEenoYKe» npespalLeHnii | Heobxognmoit MHPopmaLmm
Monyuam so3moxHOCMb ANA BbINONHEHUA Y4eOHbIX
Hay4umsocs: 334aHMMN C UCNO/b30BaAHMEM
NPOrHO3MpoBaTb y4ebHOM AnTpaTypbl
XMMUYECKNE CBONCTBA KommyKaTusHble:
BELLECTB HA OCHOBE MX KoHTponunpytoT gencreme
CBOWCTB M CTPOEHMA napTHepa
11. | A30THaA KNCAOTa Kak A30THaA KMCIOTa KakK Hayuyamcsa:, PerynatusHble:
3/IEKTPONUT, eé 3/IEKTPOUT, ee ONMCbIBaTb CBOMCTBA Pasnuuatot cnocob u
npMMmeHeHue CBOWCTBA U NPUMEHEHME. a30THOM KMCNOTbI, B XO4€E | pe3ynbTaT AencTBusA
AemoHcTpauuu: nposeseHuns Mo3HaBaTenbHblEe:
O6pasubl BaXKHENLLNX NabopaTopHbIX ONbITOB BnapetoT 06uMm npnemom
AN HAPOAHOro X03AMCTBA Monyuam 8o3moxHOCMb pelweHuna 3agay
HUTPATOB. Hay4yumscA: COCTaBAATb KommyKaTusHblie:
Nab. onbITbi: «LEenoYKM» npeBpalleHnin | [loroBapusatoTcs o
33. CBoucTBa no asoTy COBMECTHOM AeATEeNbHOCTM,
pa3baBneHHOM a30THOM NPUXoAnT K 0bwemy peleHnio
KMUCNOTbI
12. | A30THaA KMCNOTa Kak A30THaa KMCNOTa KaK Hayyamcsa :coctaBnAatb PerynatusHbie:

OKUC/IUTEND, €€
nosy4yeHune

oKkucauTenob. HUTpatobl 1
HUTPUTbI, Npobaema nx

codepKaHuaA B C/X NpoAyKLMN.

A30THble yaobpeHua

ypasHeHua OBP c yyactnem
a30THOM KUC/IOTb,
NPMMEHATb CONM a30THOM
KMUCNOTbl B MPAKTUYECKOM

MnaHWpyloT CBOM AENCTBMA B
COOTBETCTBMM C NOCTAaBAEHHOM
3a4a4el N yCnoBUaMU ee
peanusauum




AdemoHcTpauun:
B3anmopeicrtaume
KOHLEHTPUPOBAHHOMN a30THOM
KMCNOTbI C MeAbio.

Nab. onbITbi:

34. Bsaumogeiicteune
KOHUEHTPUPOBAHHOM a30THOM

AeATeNIbHOCTH, NPOBOAMUTD
KayeCTBEHHYIO peaKuMIo Ha
HUTPAT - MOH

lMonyyam eo3moxcHoOCMb
Hay4Yumocs:
XapaKTepun3oBaTb ocobble
CBOMCTBA

No3HaBaTesnbHbIE:
Bnagetot 06Wmm npnemom
pelweHuna 3agay
KommyKaTusHbie:
KoHTonmpytoT aencreusa
napTHepa

KMCNOTbI C MeAbto KOHLLeHTPMPOBAHHOM
a30THOM KUCNOTbI
13. | ®ochop. CoeanHeHUn CtpoeHue aToma un annotponua | Hayyamca: PerynatusHble: dopmupytoT
docdopa. MNoHATME O docdopa, ceomncTea benoro n XapaKTepun3oBaTb CTpoeHue | MAaHUPYIOT CBOU AENCTBUA B MHTepec K
docdopHbIX KpacHoro pocdopa, ux atoma ¢ocdopa, CBA3M C NOCTaBAEHHOM KOHKpETHOMY
ya06peHnax npumeHeHne. OCHOBHbIe 06BACHATL 3aBUCMMOCTb 3a4a4Yen N yCnoBuaAmMu ee XMMUYECKOMY
coeanHeHus: okeung pocoopa csoiictB dpocdopa oT ero peleHuns 3/IEMEHTY, NOUCK
(V) n opTodocdopHan Kuc- nonoxeHua s NMNCX3 4.U. Mo3HaBaTenbHblE: O0NONHUTENBHOWN
nota, pocoatbl. PocopHbie MeHaeneesa, COCTaBNATb CraBaT 1 dopmyanpyioT uenm | uHbopmaymm o
yaobpeHua. XMMUYECKUE YPaBHEHUA, n npobaembl ypoka HeMm.
DemoHcTpauuu: XapaKktepusytowme KommykatusHble:
O6pa3sLbl NPUPOAHbIX XMMMYECKME CBOMCTBA ALEeKBaTHO UCMO/b3YIOT
coeanHeHnn docoopa. asoTa peyesble cpeacTBa ANA
O6pa3sLbl BaXKHENLWMX ANA B pe3y/sbTaTe NposeaeHusA apPeKTUBHOrO peLeHmn
HapOAHOro X03ANCTBa NabopaTopHbIX OMNbITOB, KOMMYHMKaTUBHbIX 33434
docoaTos. NPOBOANTb KAYECTBEHHYIO
Nab6. onbiTbl: peakumio Ha ¢ocdart - NoH
35. lopeHue pochopa Ha lMonyyam so3moxcHocmMob
BO34yXe M B KNUciopoge. Hay4umbCA: ONUCbIBATb
36. Pacno3HaBaHue dochaTtoB | pusnyeckme n xummnyeckune
npoueccsl, ABAAOWmMeca
4YacTblo KPYroBopoTa
BeLLecT8 B Npupoae
14. | Yrnepog, CtpoeHue aToma n annotponua | Hayyamca: PerynatusHbie: dopmupytot
yrnepopaa, CBOMCTBa ero XapaKTepu3oBaTb cTpoeHue | Pasaunyatot cnocob un NHTepecc K
MmoandUKaumMm n nx aToma yrnepoaa, pe3ynbTaT AencTBuA KOHKpETHOMY




NPUMEHEHMUE.
AdemoHcTpauun:
MornoweHune yrnem

pPacTBOPEHHbDIX BELWECTB UM
rasos. BoccraHoBneHMe mean

N3 ee oKcuaa yriem.
Nab6. onbiTbl:

37. TopeHue yrna B KNChopose

06BbACHATL 3aBUCUMOCTb
CBOWCTB yriepoga OT ero
nonoxeHua s NCX3 A4.U.
MeHpeneeBa, COCTaBNATb
XMMMUYECKUE YPaBHEHMUS,
XapaKktepusyloume
XMMUYECKMe CBOMCTBA
yrnepoaa

Moay4am 803mMOXHOCMb
Hay4umbCA: ONUCbIBATb
du13MYECKME N XMMMYECKME
npoueccsl, ABAstoWMecs
YacTblo KpyroBopoTa
BELLEeCTB B Npupoae

Mo3HaBaTenbHblE:
BnagetoT obwmm npnemom
peweHns 3aaau
KommyKaTusHbie:
JoroBapusatoTca o
COBMECTHOW AeATe/IbHOCTH
noA pyKoBoACTBOM yuuTena

XMMUYECKOMY
3/IEMEHTY, NOUCK
[OMNO/HUTENIbHOM
nHbopmaumm o
HeMm.

15. | Okemabl yrnepoga Okcuabl yrnepoga (1) n (1V), nx | Hayyamcs:, PerynatusHble: dopmupytoT
CBOWMCTBA U NPUMEHEHNE ONMCbIBaTb CBOMCTBA YunTbIBalOT NPaBUNO B yMeHue
OKCUA0B yriepoaa, NAaHUPOBAHUN N KOHTpO/E NCNonb3oBaTb
COCTaBAATb YpaBHEHUA cnocoba peweHuns 3HaHUA B BbITy
peakuui, Mo3HaBaTenbHbIE:
COOTBETCTBYIOLLUNX Ncnonb3yoT nonck
«LEenoYKke» NnpesBpaLLeHmn . | Heobxoanmort nHbopmaumm
NPOBOAMTbL KAYECTBEHHYIO | A/1A BbINOAHEHUA Y4ebHbIX
peakumio no 3a/laHUI C UCNONb30BAHNEM
pacno3sHaBaHMio y4ebHoM AnTpaTypbl
yraeKkucnoro rasa KommyKaTusHble:
lMonyuyam eo3moxHocmeo KoHTponupytoT gencreune
Hay4yumsocA: napTHepa
NPOrHO3MpoBaThb
XMMMYECKMe CBOMCTBA
BeLecTB Ha OCHOBE UX
CBOWCTB M CTPOEHMUA
16. | YronbHasa kKucnota u YronbHasa kucnota. Conu Hayyamca: PerynatusHbie: dopmupytot
eé conun. YroNbHOM AaBaTb onpeaeneHns Pa3nnyatoT cnocob u yMeHUSA




"ecTtkocTb BOAbI U

KMCNOTbI: KaNbLUUT, COAQ,

NMOHATUAM «XKeCTKOCTb

pesynbTaT AencTBuA

MCNOJ/ZIb30BaTb

crnocobbl eé noTtatwu, ux BOAbI» ,0MUCbIBATb Mo3HaBaTenbHble: 3HaHuA B ObITY
YCTPaHEeHUA 3HaYeHNEe 1 NPUPOAE U KU3HU | CBOMCTBA Yro/ibHOM BnagetoT obwmm npnemom

yenoBekKa. KUCNOTbI, COCTaBNATb peweHna 3a4au

*ecTkocTb Bogbl 1 cnocobbl ee | ypaBHEHUA peakumi, KommyKaTusHble:

yCTpaHeHus. COOTBETCTBYHOLLUX JorosapusatoTtca o

OemoHcTpauuu: «LEenoYKe» NPeBpaLLEHNM , | COBMECTHOMN AEATENBbHOCTM,

O6pasubl NPUPOAHbLIX COCTaBAATb Ha3BaHUA NPUXOAAT K 06LLEMY peLLUeHUIo

coeavHEHWI yraepoaa. CONeln YronbHOM KUCAOThI,

O6pasubl BarKHENLWNX Ans NpPOBOAUTbL KauyeCTBEHHYIO

HapoA4HOro X03AMCTBa peakuMo Ha KapboHar -

KapboHaToB. WOH

Na6. onbITbi: lMonyyam e03moxcHOCMb

38. MNonyyeHune yroabHom Hay4yumecA:

KUCNOTbI U U3yYeHue ee NPOrHO3MpoBaThb

cBoiicTs. 39. MNepexon, XMMUYECKNE CBONCTBA

KapboHaToB B BeLLecTB Ha OCHOBEe UX

rmapoKapboHarThbl. CBOWCTB M CTPOEHMUA

40. PaznoxeHune

rmapokapboHaTa HaTpumA

17. | KpemHuit CTpoeHune aToma KpemHus; Hayyamcsa:, PerynatusHbie: dopmupytot

KPUCTAaNNNYECKUIN KPEMHMUIA, XapaKTepunsosaTb CTpoeHue | AgeKBaTHO BOCMPUHUMALOT MHTEepeca K

€ro CBOMCTBA M NPUMEHEeHUne aTOMa KpemHus, npeanoXeHnA U OLLEHKY KOHKpPETHOMY
06BACHATL 3aBUCUMOCTb yuyntena u 04HOKAAaCHUKOB XMMUYECKOMY
CBOWCTB KpemMHMA OT ero MNo3HaBaTenbHble: 3/IeMEeHTY, NOUCK
nonoxeHua s NMNCX3 A.W. BbibupaloT Hanbonee AOMNONHUTENBHOM

MeHgeneesa, COCTaBNATb
XMMUWYECKUE YPaBHEHMUS,
XapakTepusyouwue
XMMUWYECKMe CBOMCTBA
KpemHusa

Mosyyam 803MoMHOCMb
Hay4umbCA: TPamMoTHO

adPeKTUBHbIE CNOCOODI
pelweHna 3agau,
KOHTPOJINPYIOT U OLLEHMBALOT
npouecc un pesynbtaT
DeATeNbHOCTH
KommyKaTuBHbIe:
JorosapusatoTca o

MHPopMaLmun o
HeMm.




obpalatbea ¢ BewecTsaMmm
B MOBCEAHEBHOMN KU3HU

pacnpeaeneHnn GyHKLUM U
ponel B COBMECTHOM
OEeATeNbHOCTH

18. | CoeguHeHuA Okcug KpemHua (1V), ero Hayuamcs:, PerynatusHole:
KpemHus npupoaHble ONMCbIBaTb CBOMCTBA YunTbIBalOT NPaBUNO B
pa3HoBUAHOCTU. CUAMKATDI. OKCHAa KpemHus, NAaHUPOBAHUN N KOHTpONE
3HayeHWe coegMHEeHNN COCTaBANATb YpaBHEHUA cnocoba peleHuns
KPEMHMUA B KUBOM N HEXKNBOM peakuui, MNo3HaBaTenbHble:
npupoae. COOTBETCTBYIOLLMX Ncnonb3yoT nomck
DemoHcTpauuu: «LEenoYKe» NpeBpaLLeHnit . | Heobxoanmoit MHPopmaLmm
O6pasubl NPUPOAHbLIX NPOBOAMUTbL KAYECTBEHHYIO | A4 BbINOAHEHUA yYebHbIX
CoeaMHEHNN KPEMHUA. peaKkunIo Ha CUAMKAT - UOH | 3a4aHWNI C UCNONb30BAHUEM
Nab. onbiTbi: lMonyyam eo3moxHocmeo yyebHoM AnTpaTypsbl
41. NMonyvyeHne KPEMHEBOW Hay4YumecA: KommyKkatusHble:
KUCNOTbI U U3yYeHue ee NPOrHO3MpoBaThb YunTbIBaAOT pa3Hble MHEHUA U
CBOWCTB XMMMYECKME CBOMCTBA CTPEMATCA K KoopAnHaLmm
BeLLecTB Ha OCHOBe UX Pa3/IMYHbIX NO3MLNIA B
CBOWCTB M CTPOEHMUA CcOTpyaHuyecTse
19. | CuankaTHaAa MoHATME O CMINKATHOM Hayyamca: PerynatusHbie: dopmupytot
NPOMBILINEHHOCTb npomsblwneHHocTn. Ctekno, npakTM4eckoMmynpumeHeH | PasnmyatoT cnocob m NOHUMaHue
LeMEHT, KepammKa. W0 COEAVHEHNI KPEMHUA | pe3yabTaT AencTBua ocobeHHoCTEN
JemoHcTpauuu: lMonyyam eo03moxHOCMb NMo3HaBaTesnbHblE: KU3HWU U TPpyaa B
O6pa3sLbl CTEKNA, KEPAMUKM, Hay4yumecA: Bnagetot 06wmm npnemom YCNOBUAX
uemeHTa NPOrHO3MpoBaThb pelweHunsa 3agay nHbopmaTtmsaumm
XMMMYECKMe CBOMCTBA KommyKaTusHble: obuiectsa
BeLLecTB Ha OCHOBE UX JorosapusatoTca o
CBOWCTB M CTPOEHMUA COBMECTHOW feATeNbHOCTH
noA, pyKoBoACTBOM yuuTensa
20. | NpaKTnueckasn Mony4yeHue, cobupaHue n Hayyamca: obpawaTtbea ¢ PerynatusHbie: OsnapeHue
paboTta N26 pacrno3HasaHue NnabopatopHbIM OcyLwecTBNAOT NOLWAroBbIN HaBblKaMu nA
MonyyeHue, rasos obopypoBaHMem u KOHTPO/Ib NO pe3ynbraTy NPaKTUYeCKOM
cobupaHue n HarpeBaTeNbHbIMMU OeATeNbHOCTH




pacno3HaBaHWeE rasos

npubopamu B
COOTBETCTBMMU C MPaBUIAMMU
TeXHUKK be3onacHocTH,
OMNMCbIBaTb XMMNYECKUM
3KCNEPUMEHT C MOMOLLLBIO
A3bIKA XMMUU, Aenatb
BbIBOAbI MO pe3yabTaTam
JKCnepMmeHTa.

Moayyam 803mMOXHOCMb
Hay4umbCA: 0CO3HaBaTb
HeobxoAMMOCTb
cobntoaeHuns npasunTb u
OT pnAa coxpaHeHuna
CBOEro 340p0BbA U
OKpY»KatoLwmx

No3HaBaTesnbHbIE:

CtpoAaT peyeBoe
BbICKA3blBaHWE B YCTHOM U
nUcbMeHHo popme
KommyKaTusHbie:
YUnTbIBaOT pa3Hble MHEHUA U
CTPEMATCA K KOOpANHALNMK
Pa3/NYHbBIX NO3ULUIA B
COTpyAHMYecTBe

21. | ObobuweHure no Teme Hayyamcsa: obobwaTb PerynatusHble: BbipaxatoT
«HemeTtannbi» 3HaHWA M NpeacTaBNATb UX | BHocAT Heobxoaumble ageKksaTHoe
cxem, Tabnuu, KOPPEKTUBbI B AEMACTBME NOCAE | MOHUMAHNE
npeseHTaLnim €ro 3aBepLueHna Ha OCHoBe NPUYMNH ycnexa u
€ro y4yeTta caenaHHbIX oWKnbOoK | Heycnexa
MNo3HaBaTenbHblE: y4yebHo
Ctposart peyeBoe 0eATeNbHOCTH
BbICKa3blBaHWE B YCTHOM U
nUcbMeHHo popme
KommyKaTuBHble:
KoppekTupytot gencremna
napTHepa
22. | KoHTponbHas pabora KoHTpo/ib NpeameTHbIX U Hayyamca: npyumeHATb PerynatusHble: ocyLLeCcTBAAIOT MposasnatoT
Ne3 no teme MeTanpeaMeTHbIX y4ebHbIx NONYyYeHHble 3HAHUA U MoLIAroBblA M UTOTOBbLIN OTBETCTBEHHOCTb

«HemeTtannbi»

AencTBuUn No Teme
«HemeTannbi»

chopmMmpoBaHHbIE YMEHUA
ANA pewweHunna yyebHbix
cEVER

KOHTPO/b NO pe3ynbTaTy
MNo3sHaBaTenbHbleE:

CTPOAT peyesoe
BbICKa3blBaHWE B YCTHOM U

3a pe3y/bTaThbl




nUcbMeHHo popme

KommyKaTuBHbIE: y4nTbIBAIOT
pa3Hble MHEHMA N CTPEMATbLCA
K KOOPAWHAUMM PA3/IUYHbIX
Nno3nLMn B COTPKYAHMYECTBE

Tema 5. 0606wWweHne 3HaHUIT NO XMMKUU 33 KYPC OCHOBHOM LWKOAbI. MoarotosKka K utorosoi arrecraumm (FTUA) (10u4.)

23. | NMepuoaunyeckuni MepropmUYecKnin 3aKoH U Hayyamca: 0606watb PerynatusHble: MNpoasnatoT
3aKOH U MNepuogmyeckasa cmctema nHpopmaumto no Teme B MnaHUpylOT CBOM AENCTBMA B OTBETCTBEHHOCTb
MNepunogmueckasn XUMUYECKUX SNEMEHTOB BUAE CXEM, BbINONHATb COOTBETCTBMW C MOCTAB/IEHHOM 3a pesynbTat
cucTema 4. U. MeHgeneesa. TEecToBble 3a4aHusA 3aga4ven N ycnoBuammn ee
[. U. MeHgeneesa B DU3nYeCcKUin cmblich peanunsauum
CBeTe Teopuu nopAAKOBOro HOMepa MNo3HaBaTenbHble: CTABAT
CTpOeHMA aToma aNemMeHTa, HOMepoB nepmoga u N GOPMYNUPYIOT LENU U

rpynnbi. npobaembl YPOKa; OCO3HAHHO
M NPOUN3BOIbHO CTPOAT B
YCTHOM U NUCbMeHHOM dopme
KommyHUKaTUBHbIE:
BnageHne moHoIOrMYECKoM 1
ananorunyeckon ¢opmamm
peun

24. | 3aKOHOMEepHOCTH 3aKOHOMEpPHOCTH Hayyamca :0606watb PerynatusHblie:
M3MEHEHMA CBOMCTB N3MeHEeHMA CBOICTB nHbOpMauMio No Teme B Pasnuuatot cnocob u
3N1eMEHTOB U UX 31€MEHTOB U UX COEAUHEHUN B | BUAE CXEM, BbINONHATD pe3ynbTaT AenCcTBUA
coeguHeHnN B nepuvogax u rpynnax B cBeTe TecToByto pabory, MNo3HaBaTenbHblE:
nepuogax u rpynnax npeACTaB/JIEHNIN O CTPOEHUM BnagetoT 06WmMmM npnemom
B CBeTE aTOMOB 3/1EMEHTOB. 3HaYeHue pelweHuna 3agay
npeacTaB/eHN o MNepnogmyeckoro 3akoHa KommyKaTusHble:
CTPOEHMN aTOMOB JoroBapuBaroTca o
3/IEMEHTOB. COBMECTHOW AeATe/IbHOCTH
3HauyeHune noA pyKoBoACTBOM yumTenn
MNepuoanyeckoro
3aKOHa

25. | Buabl XuMM4eCKux BuAbl XMUYECKUMX CBA3EN U Hayuamcsa: 0606waTb PerynatusHble:




CBAA3EN U TUMbI
KpUCTaNANYECKMX
peLeToK.
B3anmocsAasb
CTPOEHMUA U
CBOWCTB BeLlecTs

TUNbl KPUCTANINYECKUX
peweToK. Bsammocsasb
CTPOEHMSA N CBOMCTB BELLECTB

nHbopmaymio no Teme B
BMAE Tabanupl, BbINONHATb
TEeCToBy paboTy

PasnnyaroT cnocob u
pesynbTaT AencTBuA
Mo3HaBaTenbHblE:
Bnagetot 06Wwmm npnemom
peweHns 3aaau
KommyKaTusHbie:
KoHTpoanpytoT aencreusa
napHepa

26. | Knaccndpukauma Knaccnoumkayma Xmummyeckmx Hayyamcsa: 0606watb PerynatusHble:
XMMUYECKUX peaKLmi peaKkLunin No pasnyHbIM nHbopmaymio no Teme B Pasnuuatot cnocob un
no pasINYHbIM NpuU3HaKam (Yncno n coctas BMAE CXeM, BbINONHATb pe3ynbTaT AenUCTBUA
npusHakam. YXP no pearvpyoLwmx u TecToBble 3afaHuA MNo3sHaBaTenNbHblE:
reHeTUYeCKUM pagam obpasylowmxca BewecTs; BnagetoT 06WMM Nnpremom
HeM Hanuuune rpaHuupbl pasgena pelleHuna 3agau

¢as; KommykatusHble:
TeNnoBon 3PPEKT; MU3MEHEHNE JoroBapuBatoTcs o
cTeneHen OKMCNEeHUA aTOMOB; COBMECTHOW feATeNbHOCTH
MCNo/ab30BaHMe KaTaansaTopa; noA, pyKoBOACTBOM y4YnTeNs
HanpaB/eHMe NPOoTEeKaHUs).

27. | CkopocTb CKOpOCTb XMMMYECKUX peakumn | Hayyamca: 0606watb PerynatusHble: NmetoT
XMMUYECKUX n paKkTopbl, BAKAIOWME HA Hee | MHPOPMALUIO NO TeMe B Pasnuuatot cnocob u LenocTHoe
peaKkuuii. PeweHune BMAE CXeM, BbINONHATb pe3ynbTaT AenCcTBUA MMPOBO33pEHMUE,
3ajau TecToByto paboty MNo3sHaBaTenbHblE: COOTBETCTBYHOLLE

Bnagetot 06wmm npnemom € COBpeMeHHOMY
pelleHunA 3agau YPOBHIO pPa3BUTHA
KommykatusHble: HayKu
KoHTponupytot gencrena
napTHepa

28. | MaccoBasa gons MpocTble 1 cnoXHble Hayuamcsa: o6o06waTtb MpoasnatoT
BellecTsa B BellecTBa. MeTannbi u nHbopmaumio no Teme B [obpoxkenaTenbH
pacTBopax. HemeTanNbl , COCTaB, BMAE CXeM, BbINONHATb OCTb,0T3bIBYNBOCT

Knaccuoukaymn TecToByto paboTy b, KaK
29. | O6bEmHana gona Ob6wne xMmmyeckme cBomcTBa Hayuamcsa: o6o6waTtb PerynatusHble: NOHUMaHMe




BeLLLeCcTB BPacTBOPax. OKCMAO0B 1 TMAPOKCMA0B nHbopmaymio no Teme B Pasnuuatot cnocob u YyBCTB
(ocHOBaHwMi4, KMcnoT, BMAE CXeM, BbIMONHATb pe3ynbTaT AeNCTBUA ApYrMxntogen n
amdOoTepPHbIX TMAPOKCUA0B), TectoByto paboty No3HaBaTesnbHbIE: conepexmsaHue
conun B ceete T2 BnagetoT o6wmm npnemom nm

peweHna 3a4au
KommyKaTusHbie:
KoHTponupytot gencreuna
napTHepa
30. | l'eHeTn4yecKkne FeHeTn4yeckune pagbl metanna, Hayuamca: o0606waTtb PerynatusHble:

pAagbl meTanna, HemeTanna U nepexoaHoro nHbopmaymio no Teme B Pasnuuatot cnocob un

HemeTanna u meTanna BUAE CXEM, BbINONHATb pe3ynbTaT AenUCTBUA

nepexoaHoro TecToByto paboty MNo3HaBaTenbHble:

meTanna. BnagetoT 06WMM Nnpremom

CocrasneHune YXP no pelweHuna 3agay

reHeTUYeCKUM pagam KommyKaTusHble:

M. KoHTponunpytoT aencreua

naptHepa
31- | TpeHUHTr- TpeHuHr-tecTMpoBaHue no PerynatusHble: BbiparkatoT
32. | TecTupoBaHue no BapuaHTam NA npownbix net Pasnuuatot cnocob u afleKBaTHoe

BapuaHTam OlD n gemosepcunm pesynbTaT AencTeua NOHMMaAHME

NpoLwWAbIX NeT u NMo3HaBaTesnbHblE: NPUYMNH ycnexa u

AemoBepcum Bnagetot o6wmm npnemom Heycnexa

PeweHwne 3agay pelweHuna 3agay yyebHo

KommyKaTusHbie: 0eATeNbHOCTH
KoHTponupytoT gencrena
napTHepa
33 TecTnpoBaHue No BapuMaHTam Hayyamca: npyumeHATb PerynatusHble: ocyLeCcTBAAIOT

UTorosan
KOHTpo/bHaA paborTa.

A pemosepcum

NoJly4yeHHble 3HAHMA U
cbOpMUPOBAHHbIE YMEHMA
ANA pelweHunna yyebHbIx
cEVIER

NoLIaroBblA M UTOTOBbIM
KOHTPO/b NO pe3ynbTaTy
Mo3HaBaTenbHbIE:

CTPOAT peyeBoe
BbICKa3blBaHWE B YCTHOM U
nUcbMeHHo popme




KommyKaTusHbie:
34 | PeweHwne 3agay dopmynmpyroT cobcTBEHHOE
Mo sBapuaHtam O3 MHEeHMe 1 NO3nLUI0
NToro: 684

YyebHo — metToaunyeckKoe obecneuyeHue

1.MabpuensH O. C., Octpoymos W. I'. HactonbHas KHUra yumntena. Xumus. 9 K n.: MeTtoguyeckoe nocobme. — M.: poda,

2. Xumus. 9 K n.: KOHTpOIbHbIE M MPOBEPOYHbIe PaboTbl K yuebHuKy O. C. FabpuensaHa «Xumusa. 9 / O. C. Fabpuensn, M. H. BepeskuH, A. A. Ywakosa

n ap. — M.: lpoda,

3.labpuensan O. C., Octpoymos WU. I'. Usayyaem xumuio B 9 K n.: Anagaktudeckue matepumansl. — M.: Baumk natoc, 2009r.

4.Tabpuensan O. C., Awykosa A. B. Pabouas TeTpagpb. 9 K n1. K yuebHuky O. C. NabpuenaHa «Xumua. 9». — M.: ipoda, 2012r.
MarepuanbHo-TexHUUYecKoe obecneyeHue:

Jns oOyueHus: ydalquxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU C TpeOoBaHUsMU DenepanbHOr0 rocyJapCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJapTa HEOOXOoauMa pealu3alus AesITeIbHOCTHOTO MOaXoa. JeaTeTbHOCTHBIN MoaX0/ TpeOyeT MOCTOSIHHOM OMOphI Impoliecca 00yYeHUs XUMUU
Ha JIEMOHCTPAIIMOHHBIM 3KCIEPUMEHT, MPAKTUYECKHE 3aHATUS U JTAOOpPATOPHBIC OMBITHI, BBIMOJHSIEMbIE ydamumucs. KaOuMHET XUMUU OCHaIIEH
KOMIUIEKTOM JEMOHCTPAaLlMOHHOIO U JaOOpaTOpHOro O00OpYyIOBaHMS 10 XUMHUH JUIsl OCHOBHOHM LIKOJIb. B kaOuvHeTe XMMHUHM OCYILECTBISIOTCS Kak
ypouHasi, TaK ¥ BHEYpo4YHasi popMbl yueOHO-BOCHIUTATEIBHON AesITeNbHOCTU ¢ ydamuMucs. OcHaileHue B 0onblieil yacTu cooTBeTcTBYeT [lepeuHto
o0opynoBaHusi KaOMHETa XMMHMM UM BKJIIOYAET pa3IMYHbIE THUIBl CPEACTB 00ydeHMs. bonblryto yacTh 00OpYyIOBaHHUS COCTaBISIIOT Y4e€OHO-
MpaKTU4eCcKoe U y4eOHOo-IabopaTopHOe 000pyAOBaHHE, B TOM YHCIIe KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJIENIH, MPUOOPHl U WHCTPYMEHTHI IS
IMPOBCACHUA I[CMOHCTpaHI/If/'I H IMMPAKTUYCCKUX SaHSITPIfI, JACMOHCTpPAllMOHHBIC T36J’II/IIIBI, BBIXO/ B I/IHTepHeT .

HatypanbHble 06beKTbI

HaTypanbHble 06bEKTbI, MCNONb3YyEMble B OOYYEHUN XMMUU, BKAKOYAIOT B CeOA KONNEKUMM MUHEPANOB M FOPHbIX NOPOA, METaN0B U CNAaBOB.,
MWHEepPaNbHbIX yA06pEeHMI, NNACTMACC, Kay4yKOoB, BOIOKOH U T. A.

XumMmunuecKkue peakTusbl U maTepuabl

ObpaleHne co MHOTMMU BellecTBaMu TpebyeT cTpororo cobatoaeHMA NpaBua TeXHMKKM 6e30nacHOCTU, 0CO6eHHO NpW BbINOJIHEHMM ONbITOB

caMMMM yYalmmmca. Bce Heobxoammble mepbl NPefOCTOPONKHOCTU YKa3aHbl B COOTBETCTBYOLMX OKYMEHTAX U MHCTPYKLUAX.
XumunuecKan nabopartopHasa nocyaa, annaparbl U npubopbl

Xvmunyeckan nocyaa nogpasgenserca Ha ABe rpynnbl: ANA BbIMOJHEHWNA ONbITOB YYALLUMUCA N eMOHCTPALMOHHbIX ONbITOB.

YuyebHble nocobus Ha Nne4yaTHOM OCHOBE

B npouecce obyyeHMA XMMMM UCNONb3YIOTCA caeaylowme Tabauubl NOCTOAHHONO 3KCMOHMPOBaHUA: «llepMogmnyeckas cucTemMa XMMUYECKUX
anemeHToB [.U. MeHaeneesa», «Tabnvua pacTtBOPUMOCTM KUCNOT, OCHOBAHUM U CONen», «INEKTPOXMMUYECKUN PAL, HANPAXKEHUA MeTannosy,
«KpyrosoporT BeL,ecTs B npupoae» 1 ap.

Ona obecneyeHna 6e3onacHOro Tpyga KabuHeTe XMMUKU MMeeTCA:




NPOTMBOMNOXAPHbLIN MHBEHTApPb
anTeyky c HAbopom meaMKAMEHTOB M NepPeBA30YHbIX CPEACTB;
WHCTPYKITHIO 10 TTpaBujiaM 0€30MacHOCTH TPyAa JIsl 00 yJaroIIMXCs
KypHAII PETUCTPALIMU UHCTPYKTaXKA IO MpaBUiIaM 0€30IacCHOCTH TPYy/a.
Nutepatypa, ucnonblyemas yumrtenem:
2. FabpuensaH O.C. Xumus: 8 Knacc : y4ebHUK ana obuweobpasoBaTenbHbIX yupexkgeHmun. — M.: [ipoda.
1. 2. XumuA: 8 KNacc: KOHTPO/IbHbIE W MPoBepoYHble PaboTbl K yuebHMKy O.C. NabpuensHa «Xumusa. 8 knace» / O.C. FabpuenaH, MN.H. BepeskuH, A.A.
Ywakosa u gp. — M. : lpoda;

JIN4HOCTHBIE Pe3yJIbTATHI:

3. B LEHHOCTHO-OPUEHTALIMOHHOM c¢epe - YyBCTBO TOPAOCTH 32 POCCHUHCKYIO XMMMYECKYI0 HAyKy, T'yMaHU3M, OTHOIIEHHE K TpPYyAY,
LEJIEYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

4. B TpyAOBOH cdepe - FOTOBHOCTh K OCO3HaHHOMY BbIOOpY JalibHeiei 00pa3zoBaTenbHOI TpaeKTopuy;

3) B mo3HaBaTEeNbHON (KOTHUTUBHOW, HHTEIICKTYAIBHOW) chepe —MOTHBAIUS YICHUS, YMEHUE YIIPABISATH CBOCH IMO3HABATEIHHOM IS TEIHHOCTBIO.
MeTtanpeaAMeTHBIMH Pe3yJIbTATAMM OCBOCHMSI BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IIPOTPaMMBbI IO XUMHH SIBJISIFOTCSL:

6. BlazeHWE YHUBEPCAJIHHBIMH E€CTECTBEHHO-HAYYHBIMH CHOCOOAMH JESTEIbHOCTH: HaONIOIeHUe, H3MEpeHHe, OJKCIIEPHUMEHT, ydeOHoe
HCCIIeIOBaHKE; IPUMEHEHHE OCHOBHBIX METOJIOB IT03HAHMS (CUCTEMHO-UH(POPMALMOHHBINA aHAJIN3, MOJCIMPOBAHKE) AJIS U3yUCHUS Pa3IUuYHbIX
CTOPOH OKPYKarOUIEH NEeHCTBUTEIBHOCTH;

7. WCHOJB30BAHHE YHMBEPCAJIBHBIX CIIOCOOOB JIEATEIBLHOCTH MO PELICHUIO MPOOJIEM U OCHOBHBIX MHTEIJIEKTYAIbHBIX ONEpaluil: HCIOIb30BaHUE
OCHOBHBIX MHTEJJIEKTyaJIbHbIX ONepaluii: GopMynupoBaHHe TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTU3allHsl, BbISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3€EH, TOMCK aHAJIOTOB;

8. yMeHue reHepupoBaTh UICH U ONPEIEIIATh CPEICTBA, HEOOXOAMMBIE IS UX PeaT3allii;

9. yMmeHue onpeensaTh LeIH U 33a4H e TeTbHOCTH, BBIOMPATh CPEICTBA pealln3alluy L€ U IPUMEHATh UX Ha MPAaKTHKE;

10. ucrnonp30BaHUE Pa3TMYHBIX UCTOYHUKOB JIJIS OTyYEHHSI XUMHUYECKOW HHPOPMAIINH.

IIpenmeTHbIMH pe3yJIbTATAMH OCBOCHMSI BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IIPOTPaMMBbl IO XUMHH SIBJISIFOTCSL:

1. B no3naBarensHO# chepe:

- 1aBaTh ONPEACICHUS N3yUYEHHBIX OHITHUN: BEIECTBO (XMMUUECKUIN JIEMEHT, aTOM, MOH, MOJIEKYJIa, KPUCTAJUIMUECKAsl PELLIETKA, BEIIECTBO, IPOCTHIE
U CJIOKHBIE BEIIECTBA, XUMHUEcKas (popmysia, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTEIbHAsI MOJIEKYJIsipHasi Macca, BaJIECHTHOCTh, OKCH/JIbI, KUCIIOTHI,
OCHOBAaHHUS, COJIM, aM(pOTEPHOCTb, WHAUKATOP, MEPUOJUUECKUI 3aKOH, MEepHOoANYecKas CHCTeMa, MepuoanYecKas TaOynia, MU30TOIbI, XUMHUYECKas
CBSI3b, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHHUS, AIEKTPOJIUT); XUMUUECKasi peaklns (XUMHUECKOe ypaBHEHUE, TeHEeTHYecKas CBA3b, OKHCIIEHHE,
BOCCTAaHOBJICHHE, SJIEKTPOJIUTHUECKAS TUCCOIUAIINSA, CKOPOCTh XUMHUECKON PEaKIInn);

- (popmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbIBaTh €ro CMbICIT;

- ONMCBIBATh JAEMOHCTPALMOHHBIE U CAMOCTOSTENBHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIIOJIBb3Ys AJI 3TOrO €CTECTBEHHBIN (PYCCKUM, POIHOM) S3BIK U
SI3BIK XUMUU;

- OIIMCBIBATH U Pa3JInyaTh U3yUEHHBIE KIACCHl HEOPTaHUYECKUX COEIMHEHUH, IPOCTHIE U CIOXKHBIE BEIIECTBA, XUMUUECKHUE PEAKIIUY;



- KJ1accu(UUIMPOBATh U3YUECHHBIE OOBEKTHI U SIBJICHMUS,

- HaOJIFO1aTh JEMOHCTPHUPYEMBIE H CAMOCTOSTEIIHHO TPOBOAMMBIE OITBITHI, XUMUYECKUE PEAKIIUU, TIPOTCKAIOIINE B IIPUPOJIC U B OBITY;

- IeTIaTh BBIBOJIBI M YMO3AKIIIOUEHHUS U3 HAOIOICHUH, N3YYEHHBIX XMMHUUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYCHHBIX BEIIECTB
10 aHAJIOTUHU CO CBOMCTBAMU U3YYCHHBIX;

- CTPYKTYPHUPOBATh U3yYEHHBIH MaTepual U XUMHUUECKYI0 HH(GOPMAIUIO, IOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;

- MOJIETIUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOIO - TPETHETO MEPUOJIOB, CTPOCHHUE TPOCTENIINX MOJIEKYII.

2. B nenHOCTHO-OpHEHTAIIMOHHOMN cepe:

- aHaJU3MPOBATh W OLICHUBATh MOCIEACTBUS JJIA OKPY>KAIOIIEH cpellbl ObITOBOW W MPOU3BOJICTBEHHOW JIESATEIHHOCTH YEJIOBEKA, CBSI3aHHOU C
nepepaboTKOM BEIIeCTB;

- Pa3bICHATH Ha MpumMepax (MPUBOJIUTH NMPUMEPHI, IMOATBEPKIAIONINE) MaTepUATbHOE €IMHCTBO U B3aMMOCBSA3b KOMIIOHEHTOB >KMBOW U HEKWBOU
MIPUPOJIBI M YEJIOBEKA KaK BaXKHYIO YacTh STOTO €IUHCTBA;

- CTPOUTH CBOE MOBEICHHE B COOTBETCTBHUH C MPUHIIUIIAMH O€PEKHOTO OTHOIICHHS K IPUPO/IE.

3. B TpynoBoii cdepe:

- IJTAHUPOBATH U MPOBOJUTH XUMUIECCKHI IKCIICPUMEHT;

- HCIIOJIb30BATh BEIECTBA B COOTBETCTBUHU C MX MPEIHA3HAYCHUEM U CBONCTBAMU, OMUCAHHBIMU B UHCTPYKIUSAX 110 IPUMEHEHUIO.

4. B cihepe Oe3omacHOCTH KU3HEACITCITLHOCTH:

- OKa3bIBaTh MEPBYIO MTOMOIIIb IPU OTPABJICHUSIX, O’KOTaX U JPYrUX TPaBMax, CBI3aHHBIX
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