MyHHIHIaIbHOE GIO/KeTHOE obeobpasoBaTebHOE YYpeKaeHue

«CTapoKaKepiInMHCKas OCHOBHAs 00umeodpasoBarenbHas MKoIay»

JlpO3KkiKaHOBCKOIrO MyHHIHIIATBHOTO paiiona Pecny6muiku Tarapcran

«PACCMOTPEHO»
>vKoBoauTe 1 MO

94 CamuxoBa ©.D.

nporokon No |

oT «29» asrycra 2022 .

«COI''TACOBAHO»

3amecTuTesb mpekTopa o YBP

Kaiumona I'.P.
«29» aBrycra 2022 r.

PABOYAS IPOTPAMMA

10 XUMHH 17151 9 Kilacca
«Touka pocray

Ha 2022-2023 yye6Hsiii rox

o1 (29 dryera 2022 T,

«YTBEPXJIAIO»
JHpexTOp mKoTBI
7/ _~Xycaunos M.A.
- npukaz Ne 83

s 7

4

Yuurtens 3anantaunosa Pam3us Punatosna

PaCCMOTpCHO IIPHHATO Ha 3aCe/laHUH

INenaroruyeckoro Cosera

IIpotokon Ne 1 ot «29» asrycra 2021 r.

2022-2023 y4ebusbiii rox



HHOACHUTEJIBHAA 3AIIMCKA

Paboyasg mporpamma mo XumuMM JUig OOydaromuxcs 9 Kigacca COCTaBIIEHA Ha OCHOBE
TpeOoBanuii K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEeNbHOH NPOrpaMMbl OCHOBHOT'O
ob1ero o0pa3zoBaHusi, IpeACTaBICHHBIX B DenepaabHOM roCylapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOIro oOmero o6Opa3oBaHMsA, € Y4ETOM pacHpeieiéHHbIX 110 Kiaccam
IIPOBEPsAEMBIX TPEOOBAaHUI K pe3ysibTaTaM OCBOECHUS OCHOBHOM 00Opa3oBaTeIbHOM MPOrpamMMbl
OCHOBHOrO oOmiero o0pa3oBaHMs M JJEMEHTOB  COJAEP)KaHMs, IPEACTABICHHBIX B
VHHUBepcalbHOM KOAM(DUKATOpe IO XUMHUM, a TaKkKe Ha OcHOBe llpumepHoil mporpammbl
BOCHHUTAHUs OOY4YarOIUXCSA IMpPU MOJTYYEHHMH OCHOBHOIO 0OLIero oOpa3oBaHMsA U C y4ETOM
Konuenmun npenonaBanust yueOHOTo mpeamera «XuMus» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit denepannu, peanu3yronMX OCHOBHbIE OOIIE00pa3oBaTeIbHbIE MPOrpaMMbl (YTB.
Pemenunem Konneruun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJJMETA «XUMMUS»

Bruan yuebHoro nmpeamera «XuMUs» B JOCTHKEHUE IIEJICH OCHOBHOTO 00IIero o0pa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAu€HUEM XHMHUYECKOH Hayku B IO3HAHUHM 3aKOHOB IPHUPOJBI, B
Pa3BUTHH MTPOU3BOTUTEIILHBIX CHJI OOIIECTBA M CO3JJaHUH HOBOM 0a3bl MAaTePUAIBHOMN KYJIbTYPHI.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK PaclpOoCTpaHWiIa CBOE BIMSHHE Ha BCE
00J1acTH YeJI0BEYECKOTO CYIIECTBOBAHMS, 3aJalia HOBOE BHUJIEHHUE MHUpA, cTajda HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpbI, HEOOXOIMMBIM YCIIOBUEM >KU3HHU OOILECTBA: 3HAHUE XUMUU
CIIY’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS YEJIOBEKA, €ro IMpeACTaBICHUNA O
MaTepuaIbHOM €MHCTBE MHUPA; BaXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMHUEN IPEICTABICHUS O
B3aUMOIIPCBpAICHUAX SHEPIruu U 00 OBOJJIIOLMH BCHICCTB B IPHUPOAC; COBPEMCHHASA XHUMHA
HalpaBJieHa Ha pelIeHUe TJI00albHBIX MPOOJEeM YCTOHYMBOIO pa3BUTHS YeEIOBEYECTBA —
CBIPBEBOM, JHEPreTUYEeCcKOM, MHUIIEBOM M  3KoJormdyeckod Oe3omacHOCTH, MpodieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromero 3Ha4eHus XUMHUH B JKU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XMMHUYECKOro oOpa3oBaHus. B mutaHe coluanuzalui OHO SBISETCS OAHUM U3 YCIOBHH
(bopMHpOBaHUS UHTEIEKTA TUYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  4YeNOBEKY XUMHYECKHE 3HaHUA HEOOXOAMMBI JJs  MPUOOpETeHUs
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAMUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KHM3HU OOINECTBA, AJs OCO3HAHWS BaXXHOCTU Pa3yMHOTO
OTHOULIEHUS K CBOEMY 3J0pPOBBIO M 3J0POBBIO JIPYTUX, K OKPYKAIOUIEH NMPUPOJHON cpele, s
rPaMOTHOT'O TTOBEJICHHS MPU UCIIOJIb30BAaHUH PA3JIMYHBIX MAaTEPUAIOB U XUMHUYECKHX BEILIECTB B
MMOBCETHEBHON JKU3HH.

Xumuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCSI Oa30BBIM M0 OTHOIIEHUIO K CHCTEME
o0IIero XMMHYECKoro ooOpa3oBaHus. I[loaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanusyeT IpuUcyliye oOLEeMy XMMHUYECKOMY OOpa30OBAaHUIO KIIFOYEBBIE LIEHHOCTH, KOTOpBIE
OTPaXKaIOT TOCYJAPCTBEHHBIC, OOIIECTBEHHBIE W WHIWBHIYAJIbHBIC TMOTPEOHOCTH. OTUM
oTpefieNiieTcsl CYyIHOCTh O0IIel cTpaTeruu oOyueHus, BOCIUTAHUS U Pa3BUTHUS O0YyYaromIMUXcs
CpeAcTBaMu y4eOHOTr0 mpeaMeTa « X UMHsI».

N3ydenue npeamera:
1) cnocobcTBYeT peanu3auu BO3MOKHOCTEN AJis caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI



JUYHOCTH, €€ 001el 1 (GYHKIIMOHATBLHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS K TBOPYECKUX CIIOCOOHOCTEN MOAPOCTKOB,
HABBIKOB X CaMOCTOSITEJIbHON yueOHOM
JeSITeIbHOCTH, SKCTIEPUMEHTAIBHBIX M UCCIIEI0BATEIBCKUX YMEHUH, HEOOXOIMMBIX KaK B
MIOBCEHEBHOM KU3HU, TaK M B MPO(ECCHOHATLHON EATEIbHOCTH;

3) 3HAaKOMHUT CO crennu(pUKON HAyYHOTO MBIIIJIEHUS, 3aKJIa/(bIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HAa €IMHCTBO IPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATANOM B (HOPMUPOBAHUU
€CTECTBCHHO-HAYYHON I'PaMOTHOCTH IOJPOCTKOB;

4) cnocoOcTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM
3HAHUSM, K IPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa3oBaHue
IIKOJIbHUKOB.

Ha3Bannble HampaBiieHHs B OOy4eHUM XUMHMM OOECHeYMBAarOTCS CHElM(UKON copepikaHus
peaMeTa, KOTOPhIN SIBJsSIETCs MeJarornyecku afanTHUpPOBaHHBIM OTPaKEHHEM 0a30BOM HayKu
XHMMWH Ha OIPEACIIEHHOM JTane e€ pa3BUTHUS.

Kypc XuMuuM OCHOBHOM WIKOJIBI OpPUEHTHPOBAH HAa OCBOEHHE OOYYaIOIIMMHUCS OCHOB
HEOPraHMYECKON XUMHUHM U HEKOTOPBIX MOHSITHH U CBEIEHUN 00 OTHEIbHBIX OOBEKTax
OPraHUYEeCKON XUMHH.

Ctpykrypa conepkaHus mnpeameTra chOpMHUpOBaHA HAa OCHOBE CHCTEMHOTO MOAXO0JA K €ro
n3ydyenuro. CoaepkaHue CKIIAJbIBA€TCAd U3 CHUCTEMbl MOHATHH O XMMHYECKOM D3JEMEHTE M
BELIECTBE M CHUCTEMbl MMOHATHM O XuMudeckod peakuud. OO€ 3TH CHCTEMBI CTPYKTYpPHO
OpTaHHU30BaHbI MO0 MPUHOUITY MMOCIICAOBATCIBHOIO pa3sBUTUSA 3HAHUH Ha OCHOBE TCOPCTUICCKUX
MPEACTABICHUI PA3HOTO YpPOBHSA: aTOMHO-MOJIEKYJISIPHOTO VYYE€HHS KaK OCHOBBI BCErO
ecrecTBO3HaHusA, ypoBHs [lepuogmueckoro 3akona . M. MenaeneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHHMS O CTPOEHMHM aTOMa U XUMHUYECKOW CBSI3M, MpeACTaBleHUH 00
ANEKTPOJUTUYECKONM  TUCCOIMAllMM  BEIIECTB B  pacTBopax. TeopeTMdeckue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE OMIHMPUYECKH TMOMYYEHHBIX UM  OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEIOBATENBHO OT OAHOTO YPOBHS K IPYTOMY, BBITIOJIHAS PYHKIIMHU OOBSICHEHUS
u MIPOTHO3UPOBAHUS CBOMCTB, CTpOEHUs u
BO3MOKHOCTEH MPAKTUYCCKOIr0 IPpUMCHCHHUA U IMOJTYYCHHA N3Yy4aCMbIX BCUICCTB.

Takass opraHuzamust coJepXaHHs Kypca CIIOCOOCTBYET NPEICTAaBICHUIO XHMHYECKOM
COCTABJIAIONIEH HAay4HOM KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOW HpUpoAbl. TeM caMbIM
oOecrieunBaeTcs BO3MOXXHOCTh (POPMHUPOBAHUS Y OOYYAIOUIMXCSl LIEHHOCTHOTO OTHOILIEHUS K
HAay4HOMY 3HAaHHMIO UM METOJaM II03HaHUS B Hayke. BakHO Takke 3aMETHUTh, YTO OCBOEHUE
COZIepXKaHUs Kypca IPOUCXOAUT C NPHUBJICYCHHEM 3HAHWM W3 paHee H3YyYEHHBIX KYpCOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kiacce» U «dusnka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

K HampaBieHHIO EpBOCTENIEHHON 3HAYMMOCTH TIPHU peaTU3alii 00pa30BaTeIbHBIX (YHKITHIA
npeaMeTra «XUMHS» TPAJAULIHUOHHO OTHOCAT (JOPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW JEATSIHPHOCTH YeJOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYphI. 3ajada MpeaMeTa COCTOUT B (OPMHUPOBAHUHU
CUCTEMBl XMMHUYCCKHUX 3HAHUH —BaXHCHININUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKHX
MOJIOKEHUH, JOCTYITHBIX 00001meHnit



MHPOBO33PEHYECKOTO XapaKTepa, A3bIka HAYKH, 3HAHHI O HAYYHBIX METO/aX M3Y4CHHS BEIICCTB
U XUMHYECKMX pEaKnud, a Takke B (OPMUPOBAHMM W PA3BUTUU YMEHHH M CIIOCOOOB
ACATCIIBHOCTH, CBA3AHHBIX C IIJIAHUPOBAHUECM, Ha6HIOII€HI/IeM U OPOBCACHUCM XHMHUUYCCKOI'O
IKCIIEPUMEHTA, COOTIOCHIEM MPaBUiI O€30MIaCHOTO OOpAIEHUS C BEIIECTBAMU B IMOBCEIHEBHOMN
KHU3HH.

Hapsiny ¢ sTuM nenm usydeHusl IpeaMera B IPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOro o0mero oopasoBanus. CerogHs B
o0pa3oBaHMM 0CcO00 3HAYUMON TNPHU3HAETCA HANPABICHHOCTh OOyYeHHS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (GOopMHUpOBaHHE €€ HWHTEIEKTa W oO0med KymbTypsl. OOydeHue
YMEHHIO YUUTBCS " IPOJIOJDKATh cBoé oOpa3oBaHue
CaMOCTOSATENIFHO CTAHOBUTCS OJJHOM M3 BaKHEHINX (QYHKIUI yueOHBIX MIPEAMETOB.

B cBsa3u ¢ 3TUM npU U3Y4YEHHMM NpPEAMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOLIEE 3HAYCHHE
npuodpenu TaKHe LEJIH, KaK:
(dopMHpOBaHHE HUHTEUIEKTYaJIbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY HPHUHATHIO PEIIEeHUH, CIOCOOHOM aganTHpOBaThCs K
ObICTPO MEHSOIUMCS YCIIOBUSM KU3HU;
HalpaBJICHHOCTb ~ OOy4YyeHUs Ha  CHUCTEMaTHYeCKOoe  MPHOOIIEHHE  ydalluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOM  JESATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHMUS,
dbopmupyrOITUM MOTHBALIHIO u pa3BuUTHE crocoOHoOCTEMN K XUMHH;
o0OecrieueHrEe  YCIIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS — OIBITA
pa3sHOOOpa3HOM NeATENbHOCTH, O3HAHUS U CAMOIIO3HAHUs, KIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETEHIINI), UMEIOIUX YHHBEpPCAIbHOE 3HAYCHHME JUIS Pa3iIMYHBIX BUJOB JESITEIbHOCTH;
¢dopmMHupoBaHHE YMEHHUH OOBACHATH M OLIGHUBATh SIBICHHUS OKPYXAaloIero Mupa Ha
OCHOBaHUU 3HAHUU u OTIbITA, IIOJIyYE€HHBIX pu U3Y4YEHUH XUMMWH;
¢opMupoBaHue y OOY4YaIOIIMXCS T'YMaHUCTHUECKUX OTHOIIEHWH, MOHUMaHMS II€HHOCTH
XUMHUYECKUX 3HAHUUM NIl BHIPAOOTKM SKOJIOTMYECKH 11€JI€CO00pa3HOTo MOBEJACHUS B OBITY U
TPYIOBOM JIEATEIBHOCTH B LIENISAX COXPAHEHMS CBOETO 3/I0POBbS M OKPYKAIOIIEW MPUPOIHOMN
Cpelibl;
pa3BUTHE MOTUBAIMM K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS OOI€YeTOBEYECKUX IIEHHOCTEe, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIero 00yueHHs.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

Pa3zpnen 1. MHoroo0pa3ue XuMH4YeCKHX peaKIui

Knaccudukanus XuMUYECKUX peaklui: peakuu COCTUHEHUs, Pa3IoKeHUs, 3aMelleHus,
oOMeHa. OKHCIMTENbHO-BOCCTAHOBUTENbHBIE  peakiuuu. OKuciurenb, BOCCTAaHOBUTEID,
IIPOLECCHl OKUCIEHHs M BoccTaHOBIeHUsA. (CoOCTaBIE€HHUE YPAaBHEHMM  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi ¢ TOMOIIBIO0 METO/1a SJICKTPOHHOTO OanaHca.

TennoBble 3(P(eKTbl XUMHUYECKHUX peakuuil. DK30TepMHUECKHE U 3HIOTEPMUYECKHE
peakuuu. TepMoxuMHUUeCKue ypaBHEHUS. Pac4€Thl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CKOpOCTh XMMHYECKUX peakuuil. DakTopbl, BIMSIONIME HA CKOPOCTh XHMHUYECKHX
peakuuii. [IleppoHayasibHOE MPEACTABICHUE O KaTalu3e.

O6parumbie peaknun. [IoHATHE 0 XHMHUYECKOM PaBHOBECHH.



XUMUYECKUE PEaKIMU B BOAHBIX PACTBOpPAX. DJNEKTPOIUTHI M HEIJIEKTPOIUTHI. OHBI.
Karuons! u anuonsl. ['napartnast Teopusi pacTBOPOB. DNEKTPOJUTAYECKAS TUCCOIMALIAS KUCIIOT,
ocHoBaHUM U coisieil. Cnabple M CuiIbHBIE AMEeKTposnThl. CreneHp auccouuanuu. Peaxnumn
MOHHOTO OOMEHa. YCIIOBUS TEUYCHHS PEaKIUii HMOHHOrO OOMEHa 10 KOHIa. XUMHUYECKHE
CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHWYECKUX COCIUHEHUH B CBETE IMPEACTaBICHUA 00
3JIEKTPOJIUTUYECKON NUCCOLMAIUA U OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiuax. [lonstue o
TUJIPOJIU3E COJICH.

Pa3zgean 2. MHoroo0pa3ue BemecTB

Hewmeramnsl. I'asorenst. 11onoxenue B NepUOIUIECKON CUCTEME XUMHUUYECKHUX AJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxzaenue B npuponge. dusnyeckue M XHMHYECKHE CBOWMCTBA
rajioreHoB. CpaBHUTENbHASI XapaKTePUCTHUKA rajloreHoB. [loyueHne u npruMeHeHue rajloreHoB.
Xiop. Pu3MYEeCKHE M XUMHUYECKHE CBOMCTBA XJiopa. [IpumeneHue xnopa. XJIOpOBOAOPOA.
®usnueckue cpoiicTBa. [lonyuenue. ConsHas kuciota u €€ conu. KauecTBeHHast peakiusi Ha
XJIOpUI-MOHBI. Pacro3naBanue XJa0pua0B, OpOMHIOB, HOIAHIOB.

Kucnopon u cepa. [lonoxxeHne B NEpUOJUYECKON CUCTEME XMMHYECKHUX HJIEMEHTOB,
ctpoenue ux aromoB. Cepa. Amorponus cepbl. Du3znyeckue M XHUMHUYECKHE CBOMCTBA.
Haxoxnenune B npupojne. Ilpumenenue cepol. CepoBopopon. CepoBogopojHasi KUCIOTa U €€
comu. KauectBennas peakuust Ha cynbdua-uonsl. Oxcua cepsi(IV). Ouznueckne n XUMUYECKHE
cpoiictBa. IIpumenenune. CepHucrast kucinora u e€ conu. KauecTBeHHas peakius Ha CyiIb(HT-
wonbl. Oxcua cepbl(VI). CepnHas kucimora. XUMHUYECKHE CBOWCTBA pa30aBICHHOW U
KOHIIEHTPUPOBAaHHON cepHOM KucaoThl. KauecTBeHHas peakius Ha Cyab(haTHOHBl. XUMHUYECKUE
peakuy, JeKalyue B OCHOBE IOIY4YEHHsI CEPHOM KHUCIOTHI B NMpOMBbIIIeHHOCTU. [IpuMeHenne
CEpPHOM KUCIIOTBHI.

Azor u ¢ocdop. IlonoxeHne B NEPUOIUYECKOM CHUCTEME XUMHUYECKUX HIIEMEHTOB,
CTPOEHHUE MX aTOMOB. A30T, (pu3nyecKre U XMMUYECKHE CBOWCTBA, MOJIyY€HHE U MPUMEHEHHUE.
KpyroBopor azora B mpupojge. AMMuak. ®Puznyeckue M XUMHUYECKHE CBONCTBA aMMHaKa,
nosyueHue, npumeHenne. Conu aMMoHus. A30THas Kucjiaota U e€ cBoicTBa. OKHCIUTENbHbIE
cBOiicTBa a30THON KucHOTHL. [lonydyeHne a30THOM KHUCIOTHI B Jaboparopuu. XUMHUYECKUE
peakuuy, Jiexaliye B OCHOBE MOJyYeHHUs] a30THOM KUCIIOTHI B MPOMBIIITIEHHOCTH. [IpuMeHeHue
a30THOM K1cH0Thl. CONM a30THOM KUCIIOTHI U UX IPUMEHEHHE. A30THBIE YA00pEHHUS.

®ochop. Amnotponust pochopa. Puznyueckue U XxuMudeckue cporictsa docdopa. Oxcua
docdopa(V). Docdophuas kucnora u e€ conu. PochopHbie yI0OpEeHHUS.

Yrinepon u xpemuuil. Ilonoxenne B NepUOAMYECKON CUCTEME XUMHUYECKHX SJIEMEHTOB,
CTpOEHHE MX aTOMOB. YTiepoa. AmioTponus yrieponaa. Pu3nyeckue U XMMHUECKHE CBOMCTBA
yraepona. AncopOrus. YrapHbIid ra3, CBOMCTBAa M (DU3UOJIOTHUECKOE JIEHCTBUE HA OPTaHU3M.
VYrnekucnelii ra3. YronpHas kuciaotra u e€ conu. KauecTBeHHast peakuus Ha KapOOHAT-HOHBI.
KpyroBoport yriaepoaa B npupojae. OpraHudecke CoeIMHEHUs yriiepoa.

Kpemnnii. Oxcun kpemuusa(1V). Kpemuuenas kucinora u e€ conu. Crexiio. LlemenT.

Mertannsl. IlonoxxeHne MeTauioB B NEPUOAMYECKON CHCTEME XMMMUYECKHUX 3JIEMEHTOB,
CTpOE€HHE X aToMOB. MeTtannuueckast cBsi3b. PU3NUECKHE CBOMCTBA METAJIOB. Psii akTMBHOCTH
METAJIJIOB (IEKTPOXUMHUYECKUN Psii HANIPSHKEHUHM METaIoB). XUMHUUYECKUE CBOMCTBA METAJLIOB.
OO6mue cmocoOs! moydeHus: MeTauioB. CIuTaBbl METAJLIOB.



[Ilenounsle Metaybl. [lookeHHME IIETOYHBIX METAJZIOB B IIEPUOJUYECKOM CHCTEME,
cTpoeHue ux aroMoB. Haxoxzaenue B npuponge. dusnyeckue M XHMHYECKHE CBOWMCTBA
LIEJIOYHBIX MeTaJIOB. [IpMMeHeHNe IeTOUHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenouHo3emenbHble  MeTawibl. Ilojlo)keHHE — IIETOYHO3EMENBHBIX  METalIOB B
IIEPUOIUYECKON CHCTEME, CTpOCHUE UX aToMoB. Haxoxnenue B nmpupone. Maruuii 1 KaiabLuu,
UX BakHeHMe coeAuHeHus. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHMUSL.

AmomuHuii. [lonoxxeHue amOMHHHS B IEPUOJUYECKOW CHCTEME, CTPOCHHE €ro aToMa.
Haxoxnenune B mnpupozae. Pusznyeckue M XHMHUYECKHE CBOWCTBAa amtoMuHus. lIpumeHeHune
IIOMUHUSA. AM(DOTEPHOCTh OKCH/Ia M THIPOKCUA AITFOMUHUS.

Keneszo. Ilonoxenue xeme3a B NEPUOJUYECKOM CHUCTEME, CTPOEHHE €ro aroma.
Haxoxnenne B npupope. Pusnueckue M XMMHUYECKHME CBOMCTBA JKene3a. BakHelmue
COEIMHEHUS XKele3a: OKcHUJbl, ruapokcuasl u conu kenesa(ll) u xenesa(lll). KauectBenHble
peakiuu Ha noHbl Fe2+ u Fe3+ .

Pasznen 3. KpaTkuii 0030p BaxkHelIIIUX OPraHUYeCKUX BelleCTB

[Ipeamer oprannueckoi xumuu. Heopranmyeckue 1 OpraHu4eCKUe COCIMHEHUs. YTIIepo.
— ocHoBa u3HH Ha 3emie. OCOOEHHOCTH CTPOCHHUS aroMmMa Yriepoja B OpraHMYecKHX
COCIUHEHUSX.

VYrneBonoponasl. [IpenenbHbie (HACHIIICHHBIE) YIIEBOAOPObl. MeTaH, 3TaH, mponaH —
OpOCTEHIINE TPEACTABUTENM  TPEACIBbHBIX  YrieBomoponoB. CTpyKTypHBIE  (OPMYIBI
YII€BO0POAOB. ['oMonornueckuii psii NpeesibHbIX YIiieBoAOpo0B. I'omonoru. ®uznueckue u
XUMHYECKHE CBOMCTBA MPEACIBHBIX YIVIEBOJOPOMOB. Peaknum ropeHuss U 3aMEILEHUS.
HaxoxneHne B mpupo/ie NIpeaenbHbIX yriaeBoaopoaos. [Ipumenenne merana.

HenpenenbHble (HEHACHIIEHHBIE) YIJIEBOJOPOJBl. OTWIICHOBBIH D] HENpeaeabHbIX
yriaeBonopoaoB. OtuneH. dusnueckne M XUMHYECKME CBOMCTBA JTHIEHA. Peakuus
npucoeanHeHnsd. KadecTBeHHble peakuuu Ha dTWieH. Peakuus nmonmMepusanuu. [lonmsTriien.
IIpumeHeHune sTuieHA.

ALETUIICHOBBIM psAJl HEMpeIeNbHbIX YIiIeBOIOpoAoB. AnerwieH. CBoOHCTBa aleTHIICHA.
IIpumeHeHne aneTuieHa.

[TpousBogneie  yrieBonopoaoB. KpaTkuii  0030p  OpraHM4ecKMX  COEIUHEHUIl:
OJIHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJI ), MHOIOaTOMHBIE CIIUPTHI (STHIICHTIIMKOIb, MIULEPUH),
KapOOHOBBIE KHUCIOTHI (MypaBbUHAs!, YKCYCHAsI), CI0KHbIE 3(UPBI, KUPBI, YIIIEBOABI (TIIOK03a,
caxapo3a, KpaxmaJ, LeJJIJI03a), aMUHOKUCIIOTHI, Oenku. Posib GekoB B opranusme.

[TonsiTiE O BBICOKOMOJIEKYJISIPHBIX BemniecTBax. CTpykTypa IOJIMMEpPOB: MOHOMED,
MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENeHb moauMepuzanuu. [lonusTHieH, MNOIUIPONUIIEH,
MOJIMBUHUIIXJIOPUL.

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

I/I3y‘-ICHI/IC XHAMUHU B 9 KI1acce HaIpaBJICHO HA JOCTUKCHHUC 06y‘-IaIOIJ_II/IMI/ICH JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPCAMCETHLIX PC3YJIbTATOB OCBOCHUA y‘-IC6H01" O IpcaMmeTa.

JIMHUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHHUSI IIPOTPaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs
JIOCTUTAIOTCS B X0J1¢ 00YUCHUSI XMMHUU B €IMHCTBE yUeOHOUM M BOCTIMTATEIILHON JEATEIHHOCTH



OpraHu3anuu B COOTBETCTBUHU C TPAJAULIMOHHBIMU POCCUHCKUMH COLIMOKYIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILIECTBE PABUIAMUA U HOPMaMHU
MIOBEJICHUS U CIIOCOOCTBYIOT MTPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIIIH
o0yyJarouuxcs.

JIMYHOCTHBIE PE3yABTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpuoTHYecKoro BOCHUTAHUA

1) IEeHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHUMaHUs 3HAaYE€HUS! XUMHUYECKON HayKH B )KM3HHU COBPEMEHHOTI'0 OOLIECTBa,
CHOCOOHOCTH BIIAJIETh 1OCTOBEPHON MH(pOpMaLEel 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITHX
MHUPOBOH M OTE€YECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHbBIX 3HAHUSIX 00 yCTPONCTBE
MHpa 1 00IIeCTBa;

I'paxnanckoro BocnuTanus

2) nmpescTaBiIeHMsI O COLMAIbHBIX HOPMax U MpaBUiax MEXJINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, KOMMYHMKaTHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIE/I0BATEIbCKON, TBOPUECKON U IPYTUX BUJAX JAEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOIl
COBMECTHOH JI€ATEIbHOCTH NPH BBITIOJIHEHUH YUE€OHbIX, T03HABATEIbHBIX 33/]1a4, BHIIOJHEHUN
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUH Y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIM B IIPOLIECCE 3TON Y4eOHOH 1eATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBE/IEHNE U MOCTYIKH CBOMX TOBApHUILEH C MO3ULIUK HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

IleHHOCTH HAYYHOT0 TO3HAHUS

3) MMPOBO33pEHYECKUX MPECTABICHUN O BEIIECTBE U XMMUYECKON peakluy,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIIAIOIINX OCHOBY JUIS
NOHUMAaHMS CYLITHOCTH HayYHOH KapTHHBI MUpa; MPEICTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBS35X UEJIOBEKA C IPUPOIHON CPENOH, O pONIH
XUMHH B IO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

4) nmo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJYY€HHE HOBBIX 3HAHUI 110 XUMUH,
HEOOXOUMBIX J1J1s1 O0BSICHEHHS HaOJII01aeMbIX ITPOLIECCOB U SIBJICHUM;

5) no3HaBaTeNbHOMN, NH)OPMALIMOHHON U YUTATEIbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JTUTEPATypPOM, JOCTYITHBIMU
TEXHUYECKUMU CpeACTBaMH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K 00YUEHHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHON U UCCIIE0BATENBCKOM IEITETbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

®opMuUpOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HaHUS IEHHOCTH )KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 3/I0POBBIM 00pa3 »U3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX
NpUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOTIOACHHUS
npaBui 6€30MaCHOCTH MPH 0OpaIlIEeHUH ¢ XUMHUUYECKUMH BEIIECTBAMH B OBITY U peasIbHOM
YKU3HU;

TpyaoBoro BocnuTaHus

8) nHTEepeca K MPaKTHYECKOMY U3YYEHHUIO IPOodeccuii U Tpyaa pa3IudHOro poja, yBaKeHHEe
K TPYZly U pe3ynbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE Ha OCHOBE TPUMEHEHMSI
NPEIMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHOT'O BBIOOPA MHAUBUIYAIbHON TPAaeKTOPUHU
IPOJOJKEHUs 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,



00IIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCTICIITHON
npodeCCHOHATILHOM IEATENTFHOCTH U PA3BUTUSL HEOOXOIUMBIX YMEHUI; TOTOBHOCTh
a/IalITUPOBATHCS B MPO(ECCHOHATBHOI cpee;

IKOJOTHYECKOr0 BOCIIUTAHUS

9) 3KOJOrMYECKH 1IEIECO00Pa3HOT0 OTHOIIEHHS K MPUPOJIE KaK HCTOUYHUKY KHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHUS, TOHUMAaHHUS IEHHOCTHU 3[J0POBOTO U OE30MacCHOT0 00pasa KU3HHU,
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 37I0POBBIO,
OCO3HAHHUS IEHHOCTH COOIIOACHHUS ITPaBUIl 0€30IaCHOT0 MOBEIeHUs TpU paboTe ¢ BElleCTBaMH,
a TaKKe B CUTYALIUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJICH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, IOTy4aeMble IPU U3yYCHUN XUMUH, JUIs PELICHUS
3a/1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, MOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUS II100aJIbHOTO XapaKTepa SKOJIOIMUECKUX IPOoOJIeM U IMyTei UX peleHUs
MIOCPEJICTBOM METOJIOB XUMHUH,

11) 5KOJIOTHYECKOTO MBIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATENBLHOIA,
KOMMYHHUKATHUBHOW U COLIMATIBLHON MPAKTHKE.
METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACTSAIOT 3HAYUMbIE I HOPMHUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPHSs, IPUHIINI, TUIIOTe3a, (haKT, CUCTEMA,
IIPOLIECC, SKCIIEPUMEHT U JP.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbIX YUEOHBIX
IpeMeTax 1 MO3BOJISIFOT HAa OCHOBE 3HAHHI U3 ATUX MPEIMETOB (POPMHUPOBATH NIPECTABICHHE O
[EJIOCTHOM HAYYHOH KapTHHE MUpA, U YHUBEPCAIbHBIE YIeOHbIe NeiCTBUS (TI03HABATENbHBIC,
KOMMYHHKATHBHBIE, PETYJISTUBHBIE), KOTOpPbIE 00ecreunBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NeSITeTbHOCTH.

MertamnpeaMeTHble pe3yIbTaThl OCBOSHHS 00pa30BaTENIbHOM MPOrpaMMBbl 10 XUMHH
OTpakaroT OBJIa/ICHUE YHUBEPCAIbHBIMU MO3HABATEILHBIMU JCHCTBUSAMHE, B TOM YHUCIIE:

Ba3oBbIMH J1IOTHYEeCKMMHU AeiiCTBUSIMH

1) yMeHHeM UCTIOI30BATh PUEMBI JIOTHYECKOTO MBIIUICHHUS TIPU OCBOCHUH 3HAHHN:
PacKpbIBaTh CMBICI XUMUYECKHX TIOHSATHIA (BBIACTSATH UX XapaKTEePHbIC TPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C IPYTHMH MOHATHUSIMH ), HCIIOJIE30BATh MOHATHUS JJIS1 OObSICHEHUS
OTJIebHBIX (PAKTOB U SBIECHUI; BRIOUPATh OCHOBAHUS U KPUTEPUU JIJIS Ki1acCU(DUKAIIH
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIIUi; yCTaHABIMBATh IPUUYNHHO-CIIEICTBEHHBIEC CBS3U
MEXTy 00BEKTaMU U3YyUEHHSI; CTPOUTD JOTMYECKHE PACCYKACHUS (MHIYKTUBHBIE, IeTyKTUBHbIC,
10 aHAJIOTHH); IENaTh BHIBOJIBI U 3aKITFOUCHUS;

2) yMeHHeM MPUMEHSTH B MTPOIEcce TIO3HAHUS MOHATHS (TIPEIMETHBIE H METAIIPEIMETHEIE),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, MCIIOJIb3yeMbIE B XUMHH, IPe0OPa30BhIBATH MIMPOKO
pUMEHSIeMbIe B XUMHH MOJICITbHBIE TIPE/ICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJI JIEMEHTA),
XUMHYecKast GopMyiia 1 ypaBHEHHE XUMUYECKOH PeaKkIni — TPU PEHIeHuH YIeOHO-
MO3HABATENBHBIX 33]1a4; C YYETOM dTUX MOJEIBHBIX MPEICTABICHU BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIEC IPU3HAKN U3y4aeMbIX 00bEKTOB— XMMUYECKHUX BEIIECTB U
XUMHUYECKHX PEaKIUil; BEIBIATH O0IINE 3aKOHOMEPHOCTH, TPUYNHHO-CIIEICTBEHHBIE CBS3H U
MPOTUBOPEUMS B H3y4aEMBIX MPOIECCAX U SIBICHUSX; TIPeIaraTh KPUTEPUH JIJISl BBISIBIICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHNI; CAMOCTOSITEIIBHO BBIOMPATH CIIOCO0 perieHust yaeOHOM
3a1a4M (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHNUs, BEIOUpaTh Hanbosee MoAXOASIIUH C
y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHEB);



Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUAMHU

3) yMEHHEM UCTIONIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, &
TaKXe B Ka4eCTBE OCHOBBI U151 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

4) mproOpeTeHue OIbITa MO MIAHUPOBAHUIO, OPraHU3AIMU U TPOBEICHUIO YICHHUECKHUX
9KCIIEPUMEHTOB: YMEHHE Ha0JII0/1aTh 32 XOJIOM IPOLIecca, CaMOCTOSATEIbHO IPOrHO3UPOBATh
ero pe3yibTar, (GOpMyIUpOBaTh 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MpOeNIaHHON padoTe;

Pa6oToii ¢c nngopmanmei

5) ymeHHeM BBIOUPATh, aHAIM3UPOBATH M HHTEPIPETHPOBATH HHPOPMALIUIO PA3THIHBIX
BUOB ¥ (POPM IPEICTABICHHUS, TIOTYIAEMYIO U3 PA3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS
JUTEepaTypa XUMUYECKOTO COIEP KaHUsI, CIIPaBOYHbIE TOcOOUs, pecypcsl IHTepHeTa);
KPUTHYECKH OIICHUBATh MPOTHUBOPEUMBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

6) yMEeHHEM MPUMEHSTH Pa3IMuHbIe METO/IbI U 3aMPOCHI MPU MOUCKe U 0TOOpe nHPOpMaIuu
U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIMMBIX JJIs BBIMOJIHEHHs Y4€OHBIX U MO3HABATEIbHBIX
3aJ1a4 OMpPEeaeIEHHOTO THIIA; IPUOOPETEHUE OIbITa B 00JIACTH HCIIOIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, OBJIICHUE KYIbTYPOI aKTHBHOTO
UCTIOJIB30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSATEIBHO BHIOMPATh ONTUMAIIBHYIO
dopmy npeacTaBieHuss HHPOPMAITUN U WILTIOCTPUPOBATDH PELIaeMbIe 33]]a4i HECTIOKHBIMH
cXeMaMH, ArarpaMMamMu, ApyruMu Gopmamu rpaduki ¥ X KOMOMHAITUSIMH,

7) yMEHUEM UCIOJIH30BaTh U aHAJTM3UPOBATH B MPOIIecCe YUEOHON U UCCIIEI0BATENbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUU NPOMBIIIJICHHOCTH, CEJILCKOTO X03UCTBA U
TPAHCIOPTA Ha COCTOSIHME OKpY>Karolleld NpupoaHOM cpe/ibl;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH 1€ CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOMIPOCHI (B X0J1€ TMAJIOTa M/UIIU TUCKYCCUH) MO CYILIECTBY
o0cyxmaeMo TeMbl, (GOPMYITUPOBATH CBOH MPEIOKEHUST OTHOCUTEIFHO BBIITOTHEHHS
MPEJI0KEHHON 3a/1a4u;

9) mpuobpeTeHre onbITa MPE3CHTAIIMH PE3YIHTATOB BHIMOJHEHUS XUMHUYECKOTO
AKCTIEpUMEHTA (J1a00paTOPHOTO OMBITA, JTA0OPATOPHOI pabOTHI MO MCCIIETOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [TO3HABATENBHOM 1
UCCIIEI0BATEIbCKON AEATEIbHOCTH IPU PEIIeHNH BO3ZHUKAIOUINX Mpo0IeM Ha OCHOBE yuéTra
OOIIMX MHTEPECOB U COTTIAaCOBAHUS MO3UIHMH (00CYX1eHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIHS COBMECTHBIX JICHCTBHH, OTIpeeTICHHE KPUTEPHEB TI0 OIIEHKE
KaueCcTBa BBIMOJIHEHHOMN paboTHI U AP.);

YHuBepcaTbHbIMU PeryJsiITHBHBIMH J1eiiCTBUSIMH

11) ymeHueM caMOCTOSITETLHO ONPEENISITh LEIH AesSTEIbHOCTH, JIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESATEIbHOCTD,
BbIOMpaTh Hanbosee H3PPEeKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX U ITO3HABAaTEeNbHBIX 3a/1a4,
CaMOCTOSITENIFHO COCTAaBIIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIA aITOPUTM JIEHCTBHUH MTpU
BBITOJIHEHUH 33JaHUN C y4ETOM NOJTYUYECHHUsI HOBBIX 3HAHHMI 00 M3y4aeMbIX 00bEKTax —
BEIIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yJIbTaTa 3asBICHHOMN 11eIH;

12) ymeHueM HCIoiIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, PEJiaraéMble B YCIOBUU
3aJaHUuN.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHHIO 0053aTEIBHOIO COAEPIKAHUS,
YCTaHOBJIEHHOI'O JJAHHOM IPUMEpHON pabouell IporpaMMoii, BBIIESIOT: OCBOEHHbIE
00y4aromuMuUCs HaydyHbIE 3HAHHSI, yMEHUS U CLIOCOOBI ACWCTBUH, cenuduyeckue as
npeaMeTHON 001acTi «XUMHUS», BUIBI ICATEILHOCTH 10 TOJTYYEHUIO0 HOBOTO 3HAHUS, €r0
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

IIpenmeTHble pe3ynbTaThl IPEACTABICHBI OTPAXatOT CHOPMHUPOBAHHOCTD Y O0yUarOIIUXCS
CIEAYIOUIUX YMEHUM:

1) packpwisamv cmbici OCHOBHBIX XUMUYECKHX MOHATHIT: XUMHYCCKHUIA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CJII0KHOE BEILECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl PEaKLIMsl, XUMUYECKasl CBS3b,
TETUIOBON 3P PEKT peakinu, MOJIb, MOJSIPHBIA 00BbEM, pACTBOD; ANEKTPOIHUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAS! IUCCOLMALINS, PEAKIIMM HOHHOIO 0OMEHa, KaTaJIn3aTop, XUMHUUECKOE
paBHOBeECHE, 00paTHUMbIE U HEOOpAaTUMBbIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOINS,
aM(pOTEepHOCTh, XUMHUYECKas CBsI3b (KOBAJIECHTHAsI, MOHHAs, METAJUITMYECKast ), KpUCTALIIMYECKast
peIETKA, KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMHUYECKON PEaKLUu, IPEAEIBHO
nomnycrumas konueHtpanus (I1IJIK) Bemectsa;

2) unIoCmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX TOHITUH (CM. T1. 1) M IPUMEHSTH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MIPEBPALLECHUI;

3) ucnonvzosams XUMUYECKYIO CHMBOJIMKY ISl COCTaBJICHHsI (DOPMYJI BEIIECTB U YPAaBHECHUI
XUMHYECKUX PEAKIIUN;

4) onpedensimv BAICHTHOCTD U CTEIICHb OKUCIICHUS! XUMHUECKUX 3JIEMCHTOB B COSTUHEHHSX
Pa3IMYHOr0 COCTaBa; MPUHAMIEKHOCTD BEIIECTB K OIPEAEIEHHOMY KJIACCY COCIMHEHUM 110
bopmynaM; BUJ XMMUUYECKOHN CBSI3U (KOBaJIEHTHAsl, HOHHAs, METAJIMUECKas) B HEOPraHMUECKUX
COEMHEHUSX; 3apsi/l MOHA 0 XUMHUYECKOH (popMyiie; XxapakTep cpelibl B BOJHBIX paCTBOPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

5) packpvisame cmuicn Tlepuoanyeckoro 3akona JI. M. MenesneeBa U IeMOHCTPUPOBATh €TI0
MOHMMAaHKE: ONMCHIBATh U XapaKTepru3oBaTh TabanuHyto popmy [lepuonnyeckoii cuctemsl
XUMHUUYECKHX 3JIEMEHTOB: pa3In4aTh MOHITHS «TJIaBHas noArpynna (A-rpynna)» U «modoyHas
noarpynna (b-rpynna)», manelie u 60bIIME TEPUOABI; COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
UMEIOTCS B IEPUOIMUECKOM TabuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi] sapa, o011ee YMCIo 3JEKTPOHOB U paclpeielieHne uxX
0 AJIEKTPOHHBIM CJI0SIM); OOBACHATH OOIIIE 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHUH B IIpeeIax MajblX IEPUOIOB U ITIaBHBIX
MOATPYIII ¢ Y4ETOM CTPOECHHS UX aTOMOB;

6) kraccuguyuposamv XUMHUYECKHUE JICMEHThI, HEOPTAHUIESCKUE BEIIECTBA; XUMUUECKHE
peaxiuu (10 YKCiIy ¥ COCTaBy Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3P QEKTY, 10
M3MEHEHUIO CTENeHEeW OKHCICHHSI XUMUYECKHUX AJIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATH) OOIIKE U CrICIH(PUIECKUE XMMUYECKHE CBOHCTBA MPOCTHIX
U CJIO’KHBIX BEILLECTB, MOATBEPXK/1asl OMMCAHUE TPUMEPAMH MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

8) cocmasname ypaBHEHHS dIEKTPOIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIEI0YeH U Coleid;
HOJIHBIE U COKpAIIEHHBIE YPABHEHUS peaKIii HOHHOTO 0OMEHa; ypaBHEHHsI PEaKIid,
MOATBEPKTAIOIUX CYIECTBOBAHME FEHETUUECKOH CBSI3M MEXKy BEILIECTBAMU PA3IIMYHBIX
KJIACCOB;
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9) packpvieams cyuwHocns OKACIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIHI TOCPEACTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PEeaKLuii;

10) npoenosupoeams cBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
IIPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

11) ebruucsames OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIEMEHTa 110 (popMyIie COeTMHEHNS; MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE;
IPOBOANTH PACUYETHI 0 YPAaBHEHUIO XUMHUYECKOH peakIui;

12) cneoosame npaBuiiaM MOJIb30BaHHSI XUMUYECKOI MOCYI0H U J1a00paTOPHBIM
000py/IoBaHUEM, a TAK)KE PaBUIaM OOpAILCHHS C BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHUTIO JIa60paTOpHBIX XUMHYCCKUX OIIBITOB I10 MMOJYUYCHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTICKUCIOTO ra3a);

13) nposooums peakiyy, MOATBEPKIAFONINE KAYECTBEHHBI COCTaB PAa3INYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHU-, OPOMUI-, HOIUA-, KapOoHaT-, hochaT-, CHITUKAT-,
cynbhaT-, THIAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI M HOHBI H3yYCHHBIX METAJIIOB,
IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OTIEPALIMU MBICIUTEIBHON NEITeIbHOCTH — aHaJIHU3 U CHHTE3,
CpaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINIO, BHISIBICHHE IIPHYUHHO-CIICCTBEHHBIX CBSI3eH — ISt
HN3YUCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKHHfI; C€CTCCTBCHHO-HAYUYHBIC METOAbI ITO3HAHUA
— Habr0IeHNe, U3MEPEHNE, MOICTTMPOBAHNE, SKCIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH ).
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TEMATHYECKOE IVNIAHUPOBAHME (2 u B Hexemnto, Bcero 68 4)

TEMBI, OCHOBHOE COJEP)KAHHME I1O Jara Jara XAPAKTEPUCTHUKA OCHOBHBIX BU/10B
BXOJALIME B TEMAM (nn1an) (daxr) JNEATEJBbHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIbI YUYEBHBIX JENCTBUN)
ITPOI'PAMMBI
Pazgen 1. MHoroo0pa3ue xumudeckux peaxkuuii (15 4)
Kaaccnduxanus 1—2. OxucnurensHo- | 01.09.22 KnaccuumpoBarh XUMUYECKHE PEAKIIUH.
XHMHYeCKHX BOCCTaHOBUTENbHbIE peakuuu. Peakuuum | 05.09.22 [IpuBomuTe  HpUMEpPbl  peakuui  KaxJ0ro  THIA.
peakumii: peaknuu | COeAMHEHUs, Pa3I0KEHUs, 3aMEIICHUS U Pacnio3znaBath OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
coeUHEeHUsI, OOMEHa C TOYKM 3pEHHs OKHCICHUS U peakuuu. Omnpenenarts  OKUCIUTENb, BOCCTAaHOBMTEINb,
pa3JioxKeHusl, BOCCTAHOBJICHUS. IPOLECC OKUCIICHUS, BOCCTAHOBJICHHUS.
3aMelleHus, 00MeHa 3. TemnoBoit sddexkr xummueckux | 08.09.22 HaGnronate W omuchIBaTh XUMHUYECKHE PEAKIUU  C
OxucauTe/bHO- peakuuii. OK30- M 3HIOTEPMHUYECKHE MOMOIIBIO €CTECTBEHHOT'O SI3bIKa U A3bIKa XUMHH.
BOCCTAHOBHTEIbHbIE | PEAKLUU. HccnenoBath  ycioBHs,  BIUSIOIIME HA  CKOPOCTb
peakuuu 4. CkopocTb XUMHYECKMX peakumid. | 12.09.22 XUMHUYECKON PEaKIIUH.
JIK30- u | [lepBoHauanbHble  NPEACTABIEHUS O OnuceiBaTh ycIOBHs, BIUSIONINE HA CKOPOCTh XUMUYECKOM
JHAOTEPMHUYECKHe KaTajause. peaxiuu.
peakuuu 5. llpakTuyeckas padora 1. Uzyuenue | 15.09.22 [TpoBOIUTH TpyNIIOBHIE HAOIIOAECHUS BO BpeMsl POBEIECHUS
Oo0paTumbie W | BIMSHUSA YCIIOBHM IIPOBEACHUS JIEMOHCTPALIMOHHBIX OIBITOB.
HeoOpaTHuMBbIe XMMHYECKOHN PEaKIIMU Ha €€ CKOPOCTb. VY4acTBOBaTh B COBMECTHOM OOCYXIEHHM pPE3YyJIbTaTOB
peaknuu 6. O6patumblie U HeoOpaTuMble peakuuu. | 19.09.22 OTIBITOB.

TlousTe 0 XUMHYECKOM PpaBHOBECHUMU.
JdemoHcTpanmu.
SHJOTEPMUUYECKHIX

[Ipumepsl  3k30- U
peaKkuui.
BsauMogelicTBe IUHKA C COJISTHOM H
YKCYCHOM KHCJIOTaMH. B3ammoneincTBue

I'paHyJIMPOBAHHOI'O0 IIMHKA H LIUHKOBOM

CocTaBsITh TEPMOXUMHYCCKUEC

¢ dext

TEPMOXMMHUYECKOMY YPABHEHUIO

YPaBHEHUSI  pEaKIUi.

Breruncnste  TemioBon peakuun 1o €€
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TEMBI, OCHOBHOE COJEPKAHHME I1O Jara Jara XAPAKTEPUCTHUKA OCHOBHBIX BUJ10B
BXOJALIME B TEMAM (nn1an) (daxr) JNEATEJBbHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
ITPOI'PAMMBI

MBUIH c COJITHOM KHCIJIOTOM.

B3aumopeiicteue okcuma wmemu(Il) ¢

CEPHOM KHCIIOTOM pa3HOM KOHLEHTpa

UM TOpUd  pasHBIX  TeMIepaTypax.

l'openue yras B KOHLEHTPUPOBAHHOMN

a30THOM kucnore. l'opeHuwe cepsl B

pacIUIaBIE€HHOM CEIUTpE.

Pacuérubie 3amaum. Breruncienus 1o

TEPMOXUMHUYECKUM YpaBHEHUSIM

peakuui
XumMnueckue peakuuu | 7. CymHocTtb npouecca | 22.09.22 O06001aTh 3HAHKS O PACTBOPAX.
B BOAHBIX PacTBOPAX | AJICKTPOJIUTHUECKON JUCCOLUALIH. [IpoBoauTh HaAOMIOAEHUS 3a IIOBEIEHUEM BEILECTB B
daekTpojuTudeckass | 8. Jlucconumanus KuUCIOT, OocHOBaHUM U | 26.09.22 pacTBopax, 3a XUMUYECKUMH PEAKIMSIMU, TPOTEKAIOIINMH B
AUCCOLHALMS COJIEH. pacTBopax.
Peakuun noHHOTo | 9. Cnabble M CUJIbHBIE SJEKTPOJUTHL. | 29.09.22 @OopMyIMpOBaTh ONPEAEICHUS TOHATUN <QIEKTPOJIATY,
o0MeHa M yciaoBusl uX | CTeneHb JUCCOLMALUH. «HEDNIEKTPOJIUTY»,  <«QJIEKTPOJIUTUYECKAs  JTUCCOLMALIU».
NPOTEeKAHUSA 10. Peaknuu nonsoro oomena u ycnosus | 03.10.22 KoHKpeTH3upoBaTh NOHATHE «HOH.

UX MPOTEKaHMUS. O000maTh NOHATHS «KATHOH», «AHUOH.

11—12. XUMHYECKUE cBorictBa | 06.10.22 UccnenoBath  CBOWMCTBA  pacTBOPOB  DIIEKTPOJIUTOB.

OCHOBHBIX  KJjlaccoB  Heopranuudeckux | 10.10.22 OnuceiBaTh CBOKWCTBA BEILIECTB B XOJI€ JEMOHCTPALIMOHHOTO

COCIMHECHHI B CBETE MpEJCTaBICHUN 00
AIEKTPOJIUTUYECKON  JUCCOIHMAIIUU U
OKHCIIMTEIIFHO-BOCCTAHOBUTEIILHBIX

peaKknugx.

1 J1ab0paTOPHOTO SKCIIEPUMEHTA.

CoOiroathb npaBuja TEXHUKHA 0€30I1aCHOCTH.

XapakTepru30BaTh YCIOBHs TEUEHHs PEAKIMl B pacTBOpPax
JJIEKTPOJIUTOB 1O KOHIIA.
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TEMBbI, OCHOBHOE COIAEPKAHUE I10 Hdara Hdara XAPAKTEPUCTHUKA OCHOBHBIX BU10B
BXOJAIUE B TEMAM (mJ1an) (pakr) JAEATEJBHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
IMPOI'PAMMBbI
13. T'mppomm3 comei. O606menue mo | 13.10.22 Onpenensith BO3MOXHOCTh MPOTEKAHUSI PEAKIHUN HOHHOTO
teMaM «Krnaccudpukanus XUMHYECKUX oOMeHa.
peakuuity u  «IJIEKTPOJUTUYECKAS [IpoBoaUTH TPyNIIOBBIE HAOIIOAEHUSI BO BpEMsl IIPOBEICHUS
JUCCOLIAIUS» JIEMOHCTPALIMOHHBIX U JJAOOPaTOPHBIX OIBITOB.
14. IlpakTnuyeckas padora 2. Pemenue | 17.10.22 OO0cyx1aTh B TpyMIax pe3yibTaThbl ONBITOB.
SKCIIEPUMEHTAJIbHBIX 33Ja4 10 TeMe OOBACHATP  CYIIHOCTb  pEaKkUMi HMOHHOTO  OOMEHa.
«CBoiicTBa KMCIIOT, OCHOBAaHUI U cojeil Pacnio3naBaTh peakiiuy HOHHOTO 0OMEHa.
KaK JIEKTPOJIUTOBY» CoctaBnaTh HOHHBIE YypaBHeHHS peakiuil. CocTaBiATh
15. Kourpoabnas pabGora mo temam | 20.10.22 COKpAILEHHBIE HOHHBIE YPABHEHUSI PEAKLIMI
«Knaccupuxanus XHMHYECKHX
peakumii» "  «JIEKTPOJIUTHYECKASA
AUCCOLMALINS».
JdemoHcTpanuu. Vcnbeitanue pacTBOpoB
BELIECTB Ha AIEKTPUYECKYIO
MPOBOJUMOCTb. JIBM)KEHHWE WOHOB B
anekTpuueckomM mnoje. JlabopaTropHbie
onbIThl. Peaknuu oOMmeHa  Mexay
pacTBOpaMH JIEKTPOIUTOB
Pazgen 2. Muoroo0pasue Bemectn (43 4)
Hemeramabsl  (oOmas | 16. [Tonoxxenue rajJloreHoB B | 24.10.22 OOBACHATP  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMWCTB
XapaKTepUCTHKA MEepUOANYECKON TabIuIe U CTPOEHUE HX HEMETaJIJIOB B MepHoJax U A-Tpymnmnax.
HeMeTaJIoB 1o uXx | atoMoB.  CBolicTBa, MONy4eHHE U XapakTepu3oBaTh TaJIOT€Hbl HA OCHOBE HMX IOJOKEHUS B
I0JI0KEHU 10 B | IPUMEHEHUE TAJIOTE€HOB. nepuonuueckon  cucreme . M. MengeneeBa u

14




TEMBI, OCHOBHOE COJEPKAHHME I1O Jara Jara XAPAKTEPUCTHUKA OCHOBHBIX BUJ10B
BXOJALIME B TEMAM (nn1an) (daxr) JNEATEJBbHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
ITPOI'PAMMBI

NnepuoanvecKoi 17. Xnop. CpoiictBa u npumenenue | 27.10.22 0COOEHHOCTEHN CTPOCHUS UX ATOMOB.

cucTeMe XHMHYECKHX | XJIOpa. OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOMCTB

3J1eMEHTOB. 18.  XuopoBomopoxn: momyuenue u | 07.11.22 rajloreHoB 10 NepUoay U B A-rpynnax.

3aKoHOMEpHOCTH CBOICTBa. OmnwuchIBaTh CBOMCTBA BEIIECTB B XOJI€ JIEMOHCTPAIMOHHOTO

U3MEHeHus! B | 19. ConsiHas kucnoTa u €€ CoJu. 10.11.22 1 J1a00paTOPHOTO SKCIIEPUMEHTA.

nepuonax u rpymmax | 20.  IIpaktuueckas  paGora 3. | 14.11.22 Cobmro1aTh TEXHUKY 0€30I1aCHOCTH.

(puznyeckux u | [lomyyenne  CONAHOM  KHCIOTBI U Pacrio3HaBaTh ONBITHBIM IIYyTEM COJIIHOW KHCJIOTBI M €€

XHMHYECKNX CBOWCTB | u3yueHue e€ cBOMcTB. JleMOHCTpammu. coJu, OpOMUIBI, HOIUIBI.

MPOCTHIX BemecTB, | Pusznyeckue  CBOWCTBA  TaJIOTEHOB. Hcnonb3oBaTe NpUOOpETEHHbIE 3HAHUS M YMEHHUS B

BbICIIMX OKcuaAoB M | ITomydenue XJIOPOBOAOPOIA u NPAaKTUYECKON JAEATeNbHOCTH M TIOBCEAHEBHOM >KU3HU C

KHCJIOPOACO/AePKALUX | PACTBOPEHUE €TO B BOJE. nenpo  06e3omacHOro  oOpalieHuss C  BellecTBaMH U

KHCJIOT, JlaGopaTopHble ombIThI. BriTecHEHHE MaTepuallaMi M SKOJIOTUYECKH TPaMOTHOTO TOBEICHHS B

00pa3oBaHHBIX raJJoreHaMu JpyT Apyra U3 PacTBOPOB HX OKpYXarolien cpese.

HeMeTaJlJIaMHM BTOPOI0 | COCIMHEHUN BbIuucisaTe MaccoByr JOJIFO PAacCTBOPEHHOTO BEIIECTBA B

U TpeTbero nepuoaoB pacTtBope

I'ajiorensr

Kucaopon u cepa 21. IlonmoxxeHne kuciaopona u cepbl B | 17.11.22 XapakTepu3oBaTh 3j1eMeHThl [V-A rpynmsl (MOATpYMIbI
NEPUOINYECKON CHUCTEME XMMHUYECKHX KHCJIOPO/a) Ha OCHOBE HMX IOJIOKEHHUS B MEPUOIUYECKOM
BJIEMEHTOB, CTPOEHHWE MX  aTOMOB. cucreme J[. V1. MenzeneeBa 1 0COOCHHOCTEH CTPOSHHUS HX
AJOTpONUS CEPHI. aTOMOB.
22. CBOIiCTBa U MPUMEHEHHE CEPBHI. 21.11.22 OOBSCHATh  3aKOHOMEPHOCTH  HM3MEHEHHMsSI  CBOWMCTB
23. Cepoogopon. Cynbhusl. 24.11.22 anemeHToB IV-A rpynmel mo mepuoay ¥ B A-Tpymmax.
24.  Oxcun  cepui(IV).  Cepaucras | 28.11.22 XapakTepru30BaTh ALIOTPOIUIO KHUCIOPOAA M CEpPhl Kak

KHCJIOTa U €€ COJIH.

OJIHY U3 IPUYMH MHOT000pa3Hs BEIIECTB.
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TEMBbI, OCHOBHOE COAEPKAHME 11O Jara Jara XAPAKTEPUCTUKA OCHOBHBIX BU1OB
BXOJSIIUE B TEMAM (nJ1an) (daxkr) NAEATEJIBHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)

IMPOI'PAMMBbI
25. Oxkcup cepwi(VI). Cepnas kuciora u | 01.12.22 OnuceiBaTh CBOMCTBA BEIIECTB B XOJI€ AEMOHCTPAIMOHHOIO
e€ conu. u naboparopHoro »skcrnepuMeHTta. CoOiroAaTh TEXHHUKY
26. OKuCIHUTENbHBIC cBoiictBa | 05.12.22 0€30MacHOCTH.
KOHIICHTPUPOBAHHOUW CEPHOM KUCIIOTHI. Oxa3pIBaTh MEPBYIO TOMOIIh IPU OTPABIICHUSIX, 0KOTAX H
27. llpakTuueckas padora 4. Pemenue | 08.12.22 TpaBMaX, CBSI3aHHBIX C pPEAKTHUBAaMH U J1a0OpaTOPHBIM
OKCIEPUMEHTAIbHBIX 3a7a4 IO TEMe 000pyI0BaHUEM.
«Kucnopona u cepay. Onpenenary NMPUHAJICKHOCTh BEIIECTB K ONPEAeIEHHOMY
28. Pemrenne  pacu€rHbIX 3agad. | 12.12.22 KJ1accy COEIUHEHU. ConocTaBiaTh CBOMCTBA
JleMoHCTpaLuM. AmnnoTponHsbie pa30aBIeHHON 1 KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI.
MoaupuUKaIuu CEpBI. O6pasibt 3anuchiBaTh ypaBHEHUS peakIuii B HOHHOM BHUIE C
MPUPOAHBIX CYyTb(UIOB U CYTb(}HATOB. yKa3aHHeM Mepexo/ia ANEeKTPOHOB. Pacrio3HaBaTh OMBITHBIM
JlabopaTopHble onbIThl. O3HaKOMJIEHHE nyTéM  pacTBOPOB  KHUCIOT, CyIb(UIBL,  CYIb(UTHI,
¢ oOpasmamMu ceppl U €€ MPUPOJIHBIX cynbdarhl.
coenuHeHnil. KauecTBeHHBIE peakiy HA Hcnonp3oBaTe TPHOOpETEHHBIC 3HAHWS W YMCHUS B
cynbhua-, cyabGUT U Cylb(ar-uoHBI B MPAKTUYECKOW JEATSIIbHOCTH ¥ TIOBCETHEBHOW JKHU3HH C
pacTBope. Pacuérnbie 3aja4m. nenpio  OesomacHoro oOpaileHuss C  BeleCTBaMU M|
Brruncnenus o XUMHYECKUM MaTepuajaMi M JKOJIOTUYECKH TPAaMOTHOTO TOBEACHHUS B
YpaBHEHUSM  MaccChl, o0péMa U OKpY’Karolleu cpene.
KOJMYECTBA  BENIeCTBA  OJHOTO W3 BbaucnsaTh Mo XMMHUYECKUM YPaBHEHHSIM Maccy, 00BEM H
MPOAYKTOB  PEAKIUHU o Mmacce KOJIMYECTBO BEIIECTBA OJHOTO W3 MPOIYKTOB PEAKIMH TI0
HWCXO/JHOTO  BENIecTBa, OOBEMY WM Macce WCXOJIHOTO BEIIECTBA, OOBEMY WM KOJUYECTBY
KOJIMYECTBY  BEIIECTBA, COJIEPKAIIETO BEIIIECTBA, COACPIKAIIETO OMPEACIEHHYIO OO TPUMECEH.
ONPEACIEHHYIO JOJIIO TPUMECE ['0TOBUTH KOMIIBIOTEPHBIE MPE3CHTAIIUU 10 TEME

A3ot u ¢ocdop 29. Tlonoxenue azora u ¢ocdopa B | 15.12.22 XapakTepu3oBaTh NIEMEHTBl V-A rpynnsl (TOATPYIIIBI
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TEMBI, OCHOBHOE COJEPKAHHME I1O Jara Jara XAPAKTEPUCTHUKA OCHOBHBIX BUJ10B
BXOJALIME B TEMAM (nn1an) (daxr) JNEATEJBbHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
IMPOI'PAMMBbI
MEePUOJNYECKON CUCTEME XUMHYECKHX a30Ta) Ha OCHOBE UX MOJIOXKEHUS B MEPUOJUUECKON CUCTEME
3JIEMEHTOB, CTPOEHUE MX aTOMOB. A3OT: 1 0COOCHHOCTEM CTPOEHUS X aTOMOB.
CBOWCTBA U IPUMEHEHHE. OOBSCHATH ~ 3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
30. Ammuak. @usndeckue U xumuueckue | 19.12.22 3JIEMEHTOB V-A-TpyIibl.
cBoricTBa. [lomyueHne u mpuMeHeHue. XapakTepu3oBaTh auoTponuio Qochopa Kak OIHY H3
31. IIpakTuyeckass  pabGora 5. | 22.12.22 MPUYUH MHOTOOOpa3usi BEIIECTB.
[lonyyenne aMMuaka W H3YyYEHHE €ro OnwuchIBaTh CBOMCTBA BEIIECTB B XOJE JIEMOHCTPAIMOHHOTO
CBOWMCTB. u naboparopHoro »skcrnepuMeHTa. CoOdrOAaTh TEXHHUKY
32. Conu aMMOHUSL. 26.12.22 0€30MacHOCTH.
33.  Aszornas  kucnora. Crpoenue | 09.01.23 Oxka3bIBaTh NEPBYIO MOMOIIb IPU OTPABIEHUAX, OKOrax U
Monekyabl.  CBoiicTBa  pa30aBiIeHHOMN TpaBMax, CBS3aHHBIX C pEAaKTUBAMH M JIaOOPaTOPHBIM
a30THOM KHUCJIOTHI. 000pyI0BaHUEM. YcTaHaBIMBaTh MPUHA/IIICKHOCTh
34. CgoiictBa  KoHIEHTpupoBaHHOM | 12.01.23 BEIIIECTB K OINpPEACIIEHHOMY KJIACCy COCTUHEHUMN.
a30THON KHCJIOTHI. ComnocraBisTh CBOICTBa pa3zbaBieHHON u
35. Conu a3otHOM KucnoThl. A3zoTHble | 16.01.23 KOHLEHTPUPOBAHHON  a30THOW  KHUCJIOTBHL.  COCTaBIsAThH
yaoOpeHusl. yYpaBHEHMsI CTYNEHYaTol JMCcCOLMallMM Ha IpuMepe
36. ®ochop. Amnorpomus docdopa. | 19.01.23 dbocopHOIi KUCTOTEHI.
CaoiictBa docdopa. 3anuchiBaTh YpPaBHEHUS pEaKUUMd B MOHHOM BHJIE C
37. Oxcup dochopa(V). Docdopnas | 23.01.23 yKa3aHWeM Tepexojia NEKTPOHOB. Pacrio3HaBaTh OMBITHBIM

kucnmora u e€ comu. DocdopHbie
ya0OpeHus.
JdemoncTpauuu. [lonyyenue ammnaka u

ero pactBopeHue B Bojae. OOpasisl

IPUPOJHBIX HUTPATOB U (hocdaTos.

MyTéM aMMUaK, pacTBOPBI KUCIIOT, HUTPAT- U GochaT-nuoHsl,
WOH aMMOHWUSI.

Ucnonp3oBath mpuOOpeTéHHBIE 3HAHUS W yMEHHUS B
MPAKTUYECKON JEATEIbHOCTH W TOBCEIHEBHOW >KU3HHU C
Henp0  06e30macHoro

O6paH.ICHI/I}I C B€IIECTBAMHU U
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TEMBbI, OCHOBHOE COAEPKAHME 11O Jara Jara XAPAKTEPUCTUKA OCHOBHBIX BU1OB
BXOJSIIUE B TEMAM (nJ1an) (daxkr) NAEATEJIBHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
IMPOI'PAMMBbI
JlaGopaTopHble ONBITHI. MaTepuagaMi M 3KOJIOTMUYECKH TI'PAaMOTHOTO MOBEICHHUS B
B3aunMonelictBue cojiei aMMOHHS CO OKpYXalolleu cpee.
iesI04aMu BbruncnsTe MaccoBylO OO0 PACTBOPEHHOIO BELIECTBA B
pacTBope.
[Tonb30BaTbess MHPOPMAIUEH U3 JAPYrUX UCTOYHHKOB JUIS
IIOArOTOBKHU KPaTKUX COOOIICHHUH. l'otoBuTh
KOMITBIOTEPHBIC MTPE3CHTALIUH 110 TEME
Yriaepoa u kpeMHUI 38. Ilonoxenue yraepona u kpemuus B | 26.01.23 XapakTtepuzoBath aneMeHThl [V-A rpynmnbl (HOArpymIbL
MEePUOJNYECKON CUCTEME XUMHYECKHX yriaepoaa) Ha OCHOBE HMX IOJIOKEHHUS B TEPUOAUYECKOM
JJIEMEHTOB, CTPOCHHE HUX  aTOMOB. cUcTeMe U 0COOEHHOCTEH CTPOEHHs UX aTOMOB.
AnnotpornHbie MOAU(BUKAIIIY yIiIepoa. OOBCHATH  3aKOHOMEPHOCTH  HM3MEHEHHMsSI  CBOMCTB
39. Xwumnueckue cBoicTBa yruepona. | 30.01.23 aneMeHToB [V-A rpynmsl.
Ancopbuus. XapakTepu3oBaTh AJUIOTPONMUIO YIilepoAa Kak OJHY H3
40. VYrapubiii ras, cBolicTBa, | 02.02.23 MPUYUH MHOTOOOpa3usl BEIIECTB.
¢busnonornueckoe JefCcTBUE Ha OnuceiBaTh CBOKCTBA BEIIECTB B XOJ€ JEMOHCTPALIMOHHOTO
OpraHH3M. u naboparopHoro skcnepuMeHTa. CoOJrOAaTh TEXHHUKY
41. Yrnexkucnslii ra3. YronbHas kuciota | 06.02.23 0€301acHOCTH.
n e€ comu. Kpyrosopor yriepona B ComnocTaBnsaTh CBOWCTBA OKCHUIOB YIIepoia M KPEMHHS,
MIPUPOJIE. OOBSCHATH IPUUUHY UX PAZTUIHS.
42. IIpakTuyeckass  padora 6. | 09.02.23 YcranaBnuBarth MIPUHAIIICKHOCTh BEIIIECTB K
[Tonyuenne oxcuga yruepoma(IV) wu OonpeAeIEHHOMY KJIacCy COETMHEHUH.
u3ydueHue ero cBoicTB. PacrosHaBaHue Jloka3bIBaTh KHCIOTHBIM XapaKTep BBICIINX OKCHIIOB
KapOOHAaTOB. yriaepoja W KPEeMHHUs 3allMChIBATh ypaBHEHUS PEAKIUi B
43. Kpemnuii u ero coenunenus. Crekio. | 13.02.23 MOHHOM BHJE C YKa3aHMEM IIepeXoAa dJIEKTPOHOB.
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TEMBI, OCHOBHOE COAEPXAHME I10 Hdara Hdara XAPAKTEPUCTUKA OCHOBHBIX BUJ1OB
BXOJALIUE B TEMAM (naan) (¢akr) JAEATEJIBHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
MNPOI'PAMMBI
LlemeHT. OcymiecTBiATh  B3aUMOIIPEBpAIllEHUs  KapOOHATOB U
44. O606mmenue no teme «Hemeramns». | 16.02.23 rUIpOKapOOHATOB.
45. KounrtpoubHass padora mo Teme | 20.02.23 Pacnio3HaBaTh  ONBITHBIM NYyTEM  YIJIEKUCIIOrO  Trasa,
«HemeTanabn. KapOoHaT-uoHbI. Vcrnonb30BaTh NpUOOPETEHHBIE 3HAHUS U
JdeMoHcTpanuu. Mopenn YMEHUs B IPAKTHUYECKOW JAEITEIBHOCTH M IIOBCEAHEBHOMN
KPUCTAJIMYECKUX pEIIETOK aiamasa u JKU3HU C [EbI0 0€30MacHOro OOpalieHus C BeIECTBAMU U
rpadura. O06pa3ibl IPUPOJIHBIX MaTepuagaMi M 3KOJOTMYECKHM I'PaMOTHOIO MOBEIEHHUS B
KapOOHATOB M CUJIMKATOB. OKpY’Karolllen cpeae.
JlabopaTopHbie onbIThl. KauecTBeHHas BbruncnsaTe Mo XMMHYECKMM YypaBHEHUSIM Maccy, O0bEM
peakuus Ha YIJIEKUCIIBII ras. WIM KOJIMYECTBO OJHOTO M3 NPOJYKTOB PEAKIMM IO Macce
KayectBeHHast peakuus Ha KapOOHAT- HCXOJIHOTO BEIIECTBa, 00BbEMY MIIM KOJIMYECTBY BEIIECTBA,
noH. PacuérHbie 3amaum. Beruucienus COZEpKAIIEro ONMPEACIEHHYIO JIOII0 PUMECEH.
[0 XMMHMUYECKUM YpaBHEHHUSIM MAaccChl,
o0béMa WM KOJMYECTBA OJIHOTO U3
MPOJAYKTOB  pEaKUuu 1o Mmacce
HCXO/JHOTO BElIeCTBA, O0O0BEMY WU
KOJIMYECTBY BEIIECTBA, COAEPIKALLETO
ONPEACIEHHYIO JOJII0 ITPUMECEN
MeTtauibl (o0mas | 46. [Tomoxenue METaJIOB B | 27.02.22 XapakTepu3oBaTh METAIBI HA OCHOBE HMX TOJIOKEHUS B
XapaKTepUCTHKA) MIEPUOTUYECKON CHCTEME XMMHUYECKUX MEepPUOANYECKON CHUCTEME U OCOOEHHOCTEH CTpOEHHUS HuX
Ilesounble MeTa/IbI | DJIEMEHTOB . n. Menneneena. aTOMOB.
lénouno-3eMesibHbIe | MeTtauimueckass  CBA3b.  DPusznueckue OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB METAJNIOB
MeTaJLIbI cBoiicTBa MeTaiioB. CIulaBbl METAJUIOB. 0 MEePUOy U B A-Tpymmax.
ANOMUHMT 47. Haxoxnenue meramioB B npupoze u | 02.03.23 HccnenoBath cBOICTBa n3y4aemblX BemlecTB. OOBSICHSITH
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TEMBI, OCHOBHOE COJEPKAHHME I1O Jara Jara XAPAKTEPUCTHUKA OCHOBHBIX BUJ10B
BXOJALIME B TEMAM (nn1an) (daxr) JNEATEJBbHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
ITPOI'PAMMBI

Keaeso o01mue crnocoObl UX MOTY4YEHUs. 3aBUCUMOCTh (PU3MUYECKUX CBONCTB METAUIOB OT BHJIA
48. Xumundeckue cBoMcTBa MeramioB. | 06.03.23 XUMHUYECKOH CBSI3U MEXKIY UX aTOMaMH.
Pan  akTUBHOCTH (2JEKTPOXUMMUYECKUN HabGmtonate u  onuchiBaTh XUMHYECKHE PEAKLHUU C
P HANIPSKEHUI ) METaJLIIOB. MIOMOUIbIO ECTECTBEHHOTI'O SI3bIKA U SI3bIKA XUMUHU.
49. 1llenounsie metaybl. Haxoxaenue B | 09.03.23 HabGmtonate  J€MOHCTpUpYEMbIE M CaMOCTOSITEIIBHO
npuposae. dusznueckue M XUMHUYECKUE MIPOBOJIUMBIE OIBITHI.
CBOICTBa. OnuceiBaTh CBOMCTBA H3y4aeMbIX BEILECTB Ha OCHOBE
50. Oxkcunbl U rugpokcubl menounbix | 13.03.23 HaOMIOJEHUH 3a HWX  NpeBpamieHusMu.  Jokas3wIBaTh
MeTauioB.  IlpuMeHeHMe — IIEIOYHBIX amM(OTepHBIN XapaKkTep OKCUIOB U THAPOKCUIOB AIFOMUHMS
METaJUIOB. u sxene3a(Ill).
51. Ilénouno-3emenpHble  MeTawisl. | 16.03.23 CpaBHUBATh OTHOILIEHUE M3YyYAaEMBIX METAJUIOB U OKCHIOB
Haxoxnenne B npupone. Kanpuuii u ero METAJIJIOB K BOJE.
coequHeHus.  JKEcTkocTh  BOABI U CpaBHMBATh OTHOUICHWE THUAPOKCHIOB HATpPHs, KAJIBIUSI U
CIIOCOOBI €€ yCTpaHEeHUS!. QIFOMUHHUS K pAaCTBOpPaM KHCIIOT U ILEJIOYEH.
52. Amomunuii. Haxoxaenne B | 20.03.23 Pacnio3HaBaTh ONBITHBIM NTYTEM TUAPOKCHUI-MOHBI, HOHBI
npupone. CBONCTBA aJIFOMUHHS. Fe2+ u Fe3+.
53. AmdoTrepHOCTD OKCHJIa u | 23.03.23 CoOmroate  TEeXHMKY  Oe3omacHOro  oOpalieHus ¢
THJIPOKCUIA AITFOMUHUS. XMUMUYECKON TOCYIOH U J1abopaTOpHBIM 000pYIOBaHUEM.
54. XKenezo. Haxoxnenue B mpupone. | 03.04.23 OcymecTBIATh peakluy, MOATBEPKAAOIINE TEHETHUECKYIO
CaoiicTBa xene3a. CBA3b MEXIY HEOPTraHNYECKUMU COEIMHEHUSIMU.
55. CoeqnHeHns Kelesa. 06.04.23 3anuceiBaTh ypaBHEHUS pEaKIMii B HMOHHOM BHJE C
56. IpakTuyeckas padora 7. Pemenne | 10.04.23 yKa3aHUEM Tepexo/ia AJIEKTPOHOB.

OKCIICPUMCHTAJIBHBIX 3aJad II0 TEMCE

«MeTapl 1 UX COSAUHECHU».

O600maTe 3HAHUS W JENIaTh BBIBOJBI O 3aKOHOMEPHOCTSX
W3MEHEHUN CBOWMCTB METAIJIOB B MEpHoJax W A-Tpymmax
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TEMBbI, OCHOBHOE COIAEPKAHUE I10 Hdara Hdara XAPAKTEPUCTHUKA OCHOBHBIX BU10B
BXOJAIUE B TEMAM (mJ1an) (pakr) JAEATEJBHOCTHU YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
IMPOI'PAMMBbI
57. IloarotoBka Kk KOHTpoOJbHOM paboTe. | 13.04.22 MIEPUOIUYECKON CUCTEMBI.
58. KonTpoabnass paGora mno Tteme | 17.04.23 [Iporuo3upoBarh CBOMCTBA HEM3YUYEHHBIX 3JIEMEHTOB M HX

«MeTaLib».
JdemoncTpauuu. OOpa3ipl BaKHEUIINX
COCIMHEHHUI HATpPHs, Kaus, MPUPOJIHBIX
COEAMHEHHI

MAarHus, KaJbIIHs,

ATIOMHHMNS, pya JKenesa.
BzaumopeiicTBre IIENOYHBIX, MIETOYHO-
3eMEJIbHBIX METAJLIOB M aJIOMHHHS C
BOoJ0M. CxuraHue xene3a B KUCIOPOAE U
XJI0pe.

JlabopaTopHble

onbIThl. HM3ydeHue

oOpasnioB MeTtamioB. BzaumopeiicTBue

METAJIOB  C  PacTBOPaMH  COJICH.

O3HaKOMJIEHHE CO  CBOMCTBAMH WU

IpeBpaLeHUSIMU KapOOHATOB "
T'HJIpOKapOOHATOB. [Tonyuenne
THIPOKCHIA ATFOMUHUS u

B3aMMOJCHCTBUE €ro ¢ KHCIOTaMH |
menoyamu. KayecTBeHHbIE peaklUu Ha
nonsl Fe2+ u Fe3+.

Pacuérnbie 3amaum. Brrunciaenus 1o

XUMHNYECKUM YpaBHCHUAM MaccChl,

00béMa WUIM KOJIMYECTBA OJHOro mu3

COCIMHEHUN Ha OCHOBE 3HAHUU O MEPUOJMYECKOM 3aKOHE.
Hcnonp3oBath NpUOOpETEHHBIE 3HAHUA U YMEHUSA B
MPAKTUYECKOW JEATEIbHOCTH W TOBCEIHEBHOM JKU3HU C
oOpameHust ¢

MareprajlaMi M SKOJIOTMYCCKH I'PAaMOTHOT'O IIOBCACHHA B

Lejabl0  0e30IacHoro BEIIECTBAMH U
OKpYKarollel cpejie.

BBIUUCIIATE 110 XUMHYECKUM YpaBHEHHSIM Maccy, 00BEM
WIA KOJHMYECTBO OJIHOTO M3 MPOJYKTOB PEAKIMH 10 Macce
UCXOJIHOTO BEIIeCTBa, 00BEMY MJIM KOJMYECTBY BEIIECCTBA,
COJIepIKaIIero OTpeICIEHHYIO JIOJTIO IPUMECEH.
[Tonb30BaTbes MHpOpMALUE U3 APYTUX HUCTOYHUKOB IS
COOOIIECHMIA. I'oToBUTE

IIOATrOTOBKH KpaTKux

KOMITBIOTCPHBIC ITPE3CHTAILUU 10 TCME
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TEMBI,
BXO/SIINE B
PA3JIEJIBI
MMPOTPAMMBI

OCHOBHOE COAEPXAHME I10
TEMAM

Jlara
(m1an)

Jlara

(dpaxT)

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB
JESTEJbHOCTH YYEHUKA (HA YPOBHE
YUYEBHBIX JEVCTBHUI)

MIpOAYKTOB Macce

HCXOAHOI'0

peakiuu 110
BEIIECTBA, O00BEMY WU
KOJIMYECTBY  BEIIECTBA, COJIEPKAILIETO

ONPEACIEHHYIO JOJIIO TPUMECEH

Pasnen 3. Kparkuii 0030p BaskHelimux opranudyeckux Bemects (10 u)

59. Opranuueckas XUMHUs.
60. YraeBoopoibl.
(HACBIIIEHHBIE) YTIEBOIOPOIbI.

[IpenensHbie

61. HenpenenbHble (HEHACHIILIEHHBIE)
YTJIE€BOIOPOIBI.
62. IlpousBojHBIE  YIJIEBOJOPOIOB.

CrupTsl.

63. KapOonoBesie Kucnotsl. CIOXHBIC
3¢upsl. Kupsl.

64. YrneBossl.

65. AMuHOKHCIIOTHL. benku.

66. Ilonumepsl.

67. OO6oOmaronii  ypoKk 1O

OpraHUYEeCKHE

TeMe
«Baxneimmue
COCTMHEHUS.
68. UToroBasi KOHTPOJIbHAasI padoTa.

MOJIEKYIT
I'openue

Monenu
COCJTMHECHHH.

JdeMoHcTpanuu.
OpPraHUYECKUX

20.04.23
24.04.23

27.04.23

04.05.23

11.05.23

15.05.23

18.05.23

22.05.23
25.05.23

29.05.23

Hcnonb3oBaTh BHYTpPHU- n MCXKIIPCAMCTHLIC

CocTaBiATh MOJEKYISPHBIE U CTPYKTYPHBIE (POPMYIIBI

CBA3U.

YIJIEBOAOPO/IOB.
OnpenensaTs TPUHAICKHOCTh BEIIECTBA K ONPEICIIEHHOMY
KJIACCy OPTraHUYECKUX COCIMHEHUH. 3aUChIBATh YPAaBHCHHUS
pCaKHI/If/'I 3aMCIICHUA U HpI/ICOC)II/IHeHI/ISI C yqaCTHeM
OpFaHI/ILIeCKI/IX BCIIICCTB.

Habiro1aTh 1EMOHCTPUPYEMBIC OTIBITHI.

OnuceiBaTh CBOWMCTBA H3Y4YaeMbIX BEIIECTB HAa OCHOBE
HaOI0IEHUH 3a X MPEBPAIICHUSIMH.

Y4acTBOBaTh B COBMECTHOM OOCYXJIEHHHU pPE3yJIbTaTOB
onbITOB. [IpOBOINUTE KaUeCTBEHHBIE PEAKIIMN HA HEKOTOPHIC
OpTaHWYECKHE BEIICCTBA.

[Tonb3oBaTbes MHpOpMAIME U3 APYrUX UCTOYHUKOB JUIS
COOOIIIEHMIA. I'otoBUTE

IIOATrOTOBKH KpaTKux

KOMITBIOTCPHBIC ITPE3CHTAL[UU 10 TEME
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TEMBI, OCHOBHOE COJIEP)KAHME 110 JlaTa JlaTa XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB
BXO/ISIIIIME B TEMAM (nnan) | (dakr) JESTEJbHOCTH YYEHUKA (HA YPOBHE
PA3JIEJIBI YUYEBHBIX JEVCTBHUI)
IPOI'PAMMBI
YIJI€BOJOPOIOB u oOHapyKeHHE

IpoAyKTOB uX ropenusa. llomxydenue
stuieHa. KayecTBEHHBIE peakuud Ha
3TWIEH. PacTBOpeHne 3TUIIOBOTO cHupTa
B Bojie. PacTBOopeHue rinunepuHa B BOJE.
[Tonyyuenue w  CBOWCTBA  YKCYCHOH
KHCIIOTBHI. UccnenoBanue CBOICTB
KHUPOB: PACTBOPUMOCTH B BOJAE U
OpraHNuYecKuX pPacTBOPUTEIAX.
KauecTBeHHast peakuus Ha TIIIOKO3y U
kpaxMan.  OOpasupl  u3nenuit w3
MOJINATUIIEHA, TOJIUIPONHIIEHA
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JIner KoppeKTHPOBKHU padoyeii MporpaMmbl

Knacce

ypoka

Hazpanu
e
pasnena,
TEMBI

JlaTa
IIPOBEIECHUSA
110 TUTaHY

IIpynunna
KOPPEKTUPOBKH

Koppexrupyromue
MEpONPHUATUS

[ara

IIPOBEICHUS

1o GakKTty
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