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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamMmMa 10O XHMHHU Ha YypPOBEHb OCHOBHOTO oOOIIEro oOpa3oBaHUsS IS
obyuaroruxcs 8-9-x kmaccoB MAOY «COIIl n. PackoBo» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUIMMU:

. ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoii
denepanun»;

. npuka3za Munnpocsemenusior31.05.2021 No 287 «O06 yrBepkaeHuu GeaepaibHOro
roCy/1IapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O OOIIETr0 00pa3oBaHuUs»;

. npuka3za Munnpocsemenus: ot 18.05.2023 No 370 «O06 yrBepkaeHuu denepanbHOU
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00Pa30BaHUS;

. npuka3za MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsaka
OpraHM3allMd ¥  OCYILECTBJICHHUS OO0Opa30BaTEIbHONW JIEATENBHOCTH IO OCHOBHBIM

o0mieoOpa3oBarebHBIM TpOTpaMMaM — 00pa30BaTeNbHBIM TMpPOTpaMMaM  HaYaJIbHOTO
00111er0, OCHOBHOT'O OOIIIETO M CPEHEr0 0011Iero 00pa3oBaHusgY;

. benepanbHOroy4e0HOro MIaHa OCHOBHOTO 00MIeTro 00pa3oBaHus;

. benepanbHON paboueil mporpaMmbl O Y4eOHOMY IIpeaMeTy «XHUMHUSI»;

. KOHIICTIIMA TPENOJaBaHus yd4eOHOro mpenMera «XuMmus» B 00pa3oBaTelbHBIX
opranmzanusx Pocculickon @enepanuu;

. [Tonoxenuss «O pabouux mporpammax ydeOHBIX MPEIMETOB, KypcoB (B TOM 4YHUCIE

KypCOB  BHEYpOUHOH  JeATENIbHOCTH), yueOHbIXx Momynedr MAOY «COHOI .
PackoBon»

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «XUMU S »

[IporpaMMa 1O XWUMHH AAa€T TPEACTABICHUE O MEJsIX, OOMEeH CTpaTeruu OOydeHHs,
BOCIIUTaHMUSA M pa3BUTHS OOY4aIOMIMXCS CpeICTBAMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
00s13aTeNbHOE TIPEJIMETHOE CONEpKaHKe, MPETYCMaTPUBAET PACIpEIeICHHe ero Mo KiaccaM U
CTPYKTYpUPOBAHHE 1O pa3zesaM M TeMaM MPOrpaMMbl 110 XMMHHU, ONpPEAEIsIeT KOJIMYECTBEHHbIE
U Ka4yeCTBEHHBIE XapPaKTEPUCTHKH COJACP)KAaHUS, PEKOMEHIYEeMYI0 IIOCIEI0BaTEIbHOCTh
U3YYCHHS XUMHU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JOTMKH y4eOHOTO
npoiiecca, BO3PAaCTHBIX OCOOCHHOCTEH 00ydJaromuUXCsl, ONMpenesieT BO3MOKHOCTH TIpeMeTa st
peanu3anuu TpeboBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOI MporpaMmbl Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHMs, a TaKKe TpeOOBaHM K pe3ysbTaraM 00ydeHUs] XUMUH
Ha YypOBHE Leled M3y4eHus TMpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATENbHON
JEATEeTLHOCTH 00Y4aIOIIerocs 0 OCBOCHUIO YUeOHOTO COACpKaHUS.

3HaHNe XUMHUH CIYKHUT OCHOBOM /17151 POPMHUPOBAHMSI MUPOBO33PEHHS 00yJaoLIerocs, ero
NpEeICTaBICHUI O MaTepUATLHOM E€IHMHCTBE MHPA, BAXKHYIO POJIb HTPAIOT (OPMHUPYEMbIe XUMHEH
NpEeACTaBJICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 HBOJIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHns TIO00aJbHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHs UYEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKON, MUIIEBON 1 HKOJIOTHYECKON 0€301MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHUSL.

N3ydenne xumuu:

CMOCOOCTBYET peaju3allid BO3MOXKHOCTEH JUIs caMopa3BUTUS U (OPMHUPOBAHMS
KYJIbTYPbI INYHOCTH, €€ o01Iei 1 () yHKIIMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B (DOPMUpPOBAHNE MBIIIICHUS U TBOPUYECKHX CIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHON  yuyeOHOM  JEesATEeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIeIOBATEIIbCKIUX yMEHHH, HEOOXOAMMBIX KaKk B TIOBCEHEBHOW IKM3HHM, TaK W B
npoeCCUOHATLHON JACSITEIbHOCTH;

3HaKOMUT €O CHEIU(PHUKON HAydYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOIO
B3IJIsI/1a Ha €UHCTBO MPHUPOBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU TPAMOTHOCTH 00yUaroIuXCs;

CMOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K MpPHPOJE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B OKOJOrHYecKoe oOpazoBaHUE
oOydaromuxcs.



JlanHbIe HampaBieHUS B OOYyUYEHHHM XUMHUHU OOECIICUMBAIOTCS CHEIU(UKON COAepIKaHUs
yu4eOHOro TpeaMeTa, KOTOPBIM SBISETCS MEJarormyeckd aJanTUPOBAHHBIM OTPAKCHHUEM
0a30BOI HAyKW XMMHH Ha OTIPEICTICHHOM 3Tarle €¢ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHUE
00yJaroNIMMHUCs CUCTEMBI TIEPBOHAYAIBLHBIX TOHATHH XWMHH, OCHOB HEOPTraHWYECKOH XUMHUHU U
HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUNA OPraHUYECKON XUMUHU.

CTpyKTypa coiepkaHusi IpOrpaMMbl 10 XUMUU chopMUpoBaHa HA OCHOBE CHCTEMHOTO
noaxoAa kK e¢ mizydeHuto. CopepikaHue CKIAIbIBACTCSI U3 CUCTEMBI MOHATUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHCTEMbl IMOHATHH O XUMHYEeCKOW peakuuu. OO 3TH CHUCTEMBI
CTPYKTYPHO OPraHH30BaHbl MO NPHUHIMIY IOCIEAOBATEIILHOIO pPa3BUTHUsI 3HAHUW HA OCHOBE
TEOPETHUYECKHUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona /. 1. MeneneeBa kKak OCHOBHOT'O 3aKOHA XUMHUH;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3U;

— IIPEICTABJICHUHA 00 JIEKTPOJIMTHYECCKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernyeckre 3HAHHMS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH TOJYYCHHBIX H
OCMBICIICHHBIX (DaKTOB, Ppa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY,
BBITIONIHAS (YHKIMK OOBSICHEHUS W TMPOTHO3HPOBAHMSI CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH
NPaKTHYECKOTO MPUMEHEHHS U MOJy4eHUsI U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI TI0 XHMHH CIIOCOOCTBYET (OPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAaydyHOW KapTUHBI MHpa B JIOTUKE €¢ CHCTEMHON MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3ydeHue xumuu
OPOUCXOAWT C TPUBICYCHHEM 3HAHUN M3 paHee M3IYYEHHBIX YUEOHBIX MPEAMETOB:
«Oxkpyxaromuit Mup», «buonorust. 5—7 knacces» u «dusmka. 7 Kaace.

[Tpu u3yyeHNn XUMUU TPOUCXOAUT (POPMHUpPOBaAHHME 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU JIEITETHHOCTH YeJIOBeKa M KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOW KYIBTYpHL. 3ajada y4yeOHOTro MpeaMeTa COCTOUT B (HOPMUPOBAHUU
CHUCTEMbl XMMUYECKHX 3HAHUW — BaXKHEHIMX (DaKTOB, MOHSATHN, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKH, B
NPUOOIICHUHN K HAYYHBIM METOJIaM MO3HAHUS TIPU U3yUEHUH BEIIECTB U XMMHYECKUX PEaKIuil, B
GbopMUPOBAaHUM U PA3BUTHH TMO3HABATENBHBIX YMEHMH W WX TNPUMEHEHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIE0BATEIbCKON eATEeIbHOCTH, OCBOCHUH MpaBUil 0€30MacHOTO
oOpallleHus ¢ BeIECTBAMU B TIOBCETHEBHOM JKU3HU.

HEJIN 1 3AJJAYUN U3YUYEHUA YYEBHOI'O ITPEJIMETA «XUMUS»

[lpn m3ydeHWMH XWMUHM Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30oBaHMS BaKHOE 3HAUCHHE
npuoOpesy Takue LeH, Kak:

— (bopMupoBaHHE MHTEUIEKTYAIBHO PAa3BUTON JUYHOCTH, TOTOBOM K CamM0o00pa30BaHHIO,
COTPY/IHUYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PELICHUH, CIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSFOIIUMCSI YCIIOBHSIM KH3HH,

— HampaBJIeHHOCTh OOYYEHHS Ha CHCTEMaTHyeckoe MpHoOIIeHHe oOyJaromuxcs K
CaMOCTOSITENIFHOW ~ TMO3HABATENBHOM  JEATENFHOCTH, HAyYHBIM  METOJaM  IO3HaHWUS,
(opMHPYIOLTMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— olecreyeHue YCIOBHUI, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OO0YYaIOUIMMHUCS OINbITa
pPa3sHOOOpPa3HOH NEeATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KITIOUEBBIX
KOMIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JIJISl Pa3IUYHBIX BUJIOB JAEATEIbHOCTH;

— (opmupoBanue 0o0mIeH (yHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
ylciie YMEHHH OOBSCHATh U OLEHHUBATh SIBJICHHUS OKPYXAIOIIEro MHUpa, MCIONb3yd 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XHUMUH, NPUMEHATH HUX TMPU pPEUICHHUH MpodiIeM B
MIOBCEIHEBHOM JKU3HU U TPYAOBOU JCATEIBHOCTH;

— (hopmupoBanue y 00ydaommxcs TyMaHUCTUYECKHX OTHOIICHUH, TOHUMaHUS [IEeHHOCTH
XUMHUUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHMYECKU IIeJIeCOO0pa3HOro MOBEAEHHUS B OBITY U



TPYAOBOM AEATENBHOCTH B IEISAX COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOWEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YyYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHUS OOIICUEIIOBEUYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduisi U HaPaBJIEHHOCTHU JaJbHEHIIero 00y4eHus.

MECTO YYEBHOI'O IIPEJMETA «XUMUA»B YYHEBHOM ITIJTAHE
B cucreme o6mero oOpa3oBanusi «XuMHs» TpHU3HAHA O00sA3aTEIbHBIM Y4eOHBIM
IpeMETOM, KOTOpPBI BXOJUT B COCTaB IpeaMeTHOH obnactu «EcTecTBeHHO-HAaydHBIE
OPEIMETBDY.
Y4eOHBIM TUTAaHOM Ha M3ydeHue Ouojoruu oTBoauTcs 136 vacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

®OPMBbI VUETA PABOYEN ITPOI'PAMMBI BOCITUTAHU S
B PABOYEM ITPOI'PAMME I10 npenmery « XMUMU ST»

Pabouas mporpamma Bocnutanuss MAOY «COII n. KpacHbiii TekCTHIBIIMKY peanusyercs, B

TOM UHCIE€ W 4Yepe3 MHCIOJIb30BAaHHE BOCHUTATEIBHOTO IOTEHIHAAa YPOKOB XUMHH.

BocnurarenbHbli HOTEHIMAN TPEeaMETa «XUMUS) Peali3yeTcs Yepes:

e [loOyxnenne oOyuarommxcsi coONIOIaTh HA YPOKE OOLICTIPHUHSTHIE HOPMBI IOBEICHHS,
npaBuiia OOIIEHUS CO CTapUIMMH (NEAarori4ecKMMH pabOTHUKAMU) M CBEPCTHUKAMHU
(0OyJaroIIMMHUCS ), IPUHITUITB YICOHOH TUCIUTUIMHBI M CAMOOPTaHH3AIHH.

[IpuBneyenre BHUMaHHS OOYYAIOIIUXCS K LEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YypoKax

peaMETOB, SIBIICHUI, COOBITHI uepes:

— oOpaileHre BHUMaHUS Ha HPaBCTBEHHBIE aCTIEKThl HAYUHBIX OTKPBITUH, KOTOPbIE U3y4aloTCs

B JJaHHBII1 MOMEHT Ha YpPOKE;

— Ha MPEeJCTaBUTEEH YUEHBIX, CBSI3aHHBIX C M3y4Ya€MbIMU B JJaHHBIII MOMEHT T€MaMH, Ha TOT

BKJIaJl, KOTOPBI OHM BHECIIM B pa3BUTHE Halllel CTPaHbl U MUpa, Ha JOCTOWHBIE MOJpa’kaHUs

NPUMEPHI UX KU3HU, HA MOTUBBI UX MOCTYIIKOB;

BxiroueHne B ypoK MIpOBBIX MPOLENYP, KOTOpPbIE IOMOTalT MOAJEPKaTh MOTUBALUIO

oOy4aronmxcs K MOJYYeHUIO 3HAaHUM, HaTa)KUBAHUIO TO3UTHBHBIX MEKINYHOCTHBIX OTHOIICHUN

B KJIacce, IOMOTal0T YCTAHOBJIEHUIO 100pOKeNIaTeNIbHOM aTMOC(epbl BO BpeMs ypoKa.

[IpumeHeHne Ha ypOKe HHTEPaKTUBHBIX (hopM paldOThl, CTUMYIUPYIOUIUX I103HABATEIbHYIO

MOTHUBAIMIO oOyJaromuxcs. [IpuMeHeHHe rpynmnoBoil paboTel UM paboThl B Mapax, KOTOphIE

CMOCOOCTBYIOT DPAa3BUTHIO HABBHIKOB KOMAaHJHOW pabOThl M B3aUMOJICHCTBHUIO C JPYrMMHU

00yJaronMMucs.

Beibop u wucnonb3oBaHME Ha YpOKaX METO/OB, METOJIMK, TEXHOJOTHM, OKa3bIBAIOIINX

BOCIIMTATEIbHOE BO3/CICTBHE HA JIMYHOCTb B COOTBETCTBUU C BOCIUTATEIIBHBIM MHJIEANIOM,

LEJIbI0 U 33JJa4yaMU BOCIIUTAHUS.

MunnuupoBaHne U MOAJAEPKKA HMCCIEIOBATEIBCKOW JEATENFHOCTH WIKOJBHUKOB B (opme

BKJIIOUEHMSI B YPOK Pa3IUYHBIX MCCIEIOBATEIbCKUX 3aJaHUil U 3a]lay, YTO JA€T BO3MOKHOCTh

o0yyaromumcsi TpuoOpPEeCcTH HABBIKK CAMOCTOSITEIBHOIO PELICHUs TEOPETHUYECKOW MpOOIIEeMBl,

reHepupoBaHusl U oopmileHUs COOCTBEHHBIX THMIIOTE3, YBAKUTEIBHOTO OTHOIIEHUS K UYYKUM

UM, MyOJIMYHOTO BBICTYIJICHUS], apTYMEHTHPOBAHUS M OTCTAUBAHUSI CBOEH TOUKHU 3PEHUS.

VYcTaHOBNIEHNE YBAXKUTEIbHBIX, TOBEPUTEIbHBIX, HE(POPMATBHBIX OTHOIIEHUN MEXIY yYUTEIEeM
U y4eHHKaMH, CO3[JaHie Ha YpOKaxX SMOIIMOHAIbHO-KOM(MOPTHO cpebl.



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaIbHBbIC XMMHYECKHE IOHATHS

[Ipeamer xumuu. Ponb XMMHUM B KM3HHM 4eloBeka. XHMHS B CHCTEME HayK. Tena u
BellectBa. Pdusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cocTosiHME BemiecTB. l[lonsTue o
METO/ax Mo3HaHUA B XuMuH. YucTtele BenecTBa U cMecH. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYJbl. XHMUYECKUE 3JIeMEHThl. CHMBOJIBI XMMHMUYECKHUX JJIEMEHTOB.
ITpocThle u croKHbIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BalleHTHOCTb aTOMOB  XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYIsIpHas
Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KonnuectBo BemectBa. Moabs. MossipHas Macca. B3auMocCBsI3p KoiaMuecTBa, Macchl U
Yrcaa CTPYKTYPHBIX €MHUIL BenlecTBa. Pacyersl mo popmyniaMm XUMHUYECKAX COSIMHEHHH.

du3nuecKkue U XUMHUUYECKUE SBJICHHMsS. XUMHUYECKas peakius U e¢ MpHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XMUMUYECKHe ypaBHeHUs. Kimaccupukaims XUMHYECKUX peaKIui
(coemuHeHUs, Pa3I0KCHUS, 3aMEIICHUS, OOMEHA).

Xumuueckuit 3Kcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCyi0#, mpaBuiaMu paboThl B J1abopaTopuu U ImpueMamu
oOpateHust ¢ 1abOpaTOpHBIM O0OpPYIOBAaHUEM, M3YUYECHUE M ONMUCAHUE (PU3UICCKHUX CBOWCTB
00pa31loB HEOPraHUYECKHUX BEIIECTB, HaOoJeHne pru3nyeckux (IU1aBjIeHue BOCKA, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHJIEHCAIUs BOJbI) U XUMUYECKUX (FOPEHHUE CBEUH,
NPOKaJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHCIOTOW) SIBICHUHN, Ha0Ir01eHne
U ONNMCaHuEe I[PHU3HAKOB [POTEKaHHWs XUMUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aUMO/ICiCTBUE CEpHON KHCIOTHI C XJOpHUIOM Oapus, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3auMOJCHCTBUE >kene3a ¢ pactBopoMm comu Menu (II), m3ydenme cmocoOoB
pas3zeneHusi cMmecel: C TMOMOUIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, IUCTHIUIALUS,
xpoMaTtorpadus, TMpPOBEJAECHUE OUYKUCTKU TOBAPEHHOW COJM, HaOJIIOACHUE U  OIHCAHUE
pE3yIAbTAaTOB IPOBEJIEHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MaccChl, CO3JaHHE
MoieNiel MOJIEK Y (IIapOCTEPIKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHU4eCKUX BelecTB

Bo3nyx — cmech rasos. CocraB Bo3agyxa. Kuciaopon — niIeMEHT M IPOCTOE BELECTBO.
Haxoxnenue kucinopona B npupoje, Gpusndeckre 1 XMMHUYECKHe CBOMCTBA (PEeaKIMy TOpeHus).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl MONydyeHHS KHUCIOpoJa B J1abopaTopuu U
OpoMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — alioTporHas MoauduKanus
KHCJIOpOJa.

TemoBoit 3¢hdekT XuMUUecKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHS, 35K30- H
DHIOTEPMUYECKUE peaKkUMU. TOMIMBO: Yronb M MeETaH. 3arps3HEHUE BO3AYyXa, YCHIEHHE
HapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bogopon — anemeHT m mpocroe BemecTBo. HaxoxzaeHue Boaopoja B IPHUPOIE,
busnyeckue U XMMHUUYECKUE CBOMCTBA, MPUMEHEHNE, CIOcoObI nonydeHus. Kucmots! u conu.

MossipHbiit 00bEM Ta30B. PacyeTsl M0 XMMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BOJbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBILIEHHbIE PacTBOphl. PacTBopuMOCTh BewIECTB B BoJe. MaccoBas J0Js BEIIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA. Posb pacTBOPOB B NMPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupone. 3arps3HEHHE NpUPOAHBIX BoJ. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudpukanus Heopranudeckux coenuHeHnid. Oxcuapl. Krnaccugukamus OKCHIOB:
coseoOpa3ymomue (OCHOBHBIC, KUCIIOTHBIE, aM(poTepHbIe) 1 HecoseoOpasyromue. Homenkmnarypa
okcuaoB. Du3nMyeckMe MW XMMHYECKHE CBOWCTBA OKCHUIOB. IlomydeHwe  OKCHIOB.



OcnoBanusa. Kiaccudukanuss OCHOBaHM: INEJIOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuii. ®Pu3nueckue M XUMHUYECKHE CBOWCTBA OCHOBaHMH. llomydenue
OCHOBaHM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ou3nuecKue U XUMHUYECKUE
cBoicTBa KUCIOT. Psg aktuBHOcTH MeTaiuioB H. H. bekerosa. [lonyuenne kucnor.

Comu. Homenkiatypa coneil. @usndyeckue U XuMHUYECKHe cBoMcTBa coseil. [lomyuenue
COJIEH.

['enernueckas CBsA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OTNpeeNIeHUE COJep>KaHusl KUCIOpoaa B BO3AyXe, MOIyYeHHEe, coOupaHue,
pacrio3HaBaHWE W W3Yy4EHHE CBOMCTB KHCIIOpOJa, HAOIIOJEHUE B3aMMOJCHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpPEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3llaMid OKCHJOB M OIMCAHUE HMX CBOMCTB, MOJy4eHHE, COOMpAHUE, paCIO3HABAaHHE W
U3y4eHUE CBOWCTB BojAOpoJa (ropeHue), B3aumozeicTBue Bogopojga c¢ okcupom menu (II)
(BO3MOXKHO HCHOJB30BaHUE BHUIEOMATEPHAIIOB), HAOIOIeHHE 00pa3lioB BEUIECTB KOJIUYECTBOM
1 Monb, uccienoBaHne OCOOEHHOCTEH PACTBOPEHMS BEIIECTBC Pa3NUYHONW PACTBOPHUMOCTHIO,
INPUTOTOBJIEHUE PACTBOPOB C OIPEJIEICHHOM MacCOBOW Jl0JIeW pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBUE BOJABI C MeTa/llaMd (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMAaTEPUAJIOB), HCCIIEOBaHNE OOpa3lO0B HEOPraHMYECKUX BELIECTB Pa3IMUYHBIX KJIAcCOB,
HaOMI0JIeHNEe W3MEHEHHUS OKPAaCKH WHIUKATOPOB B PAcTBOpax KHCIOT U INEIOYel, h3ydeHue
B3aumogeiicteus okcuga meau (II) ¢ pactBopom cepHOM KHCIOTBHI, KHUCIOT C MeETalllaMH,
peakuuii HeWTpanau3aluuu, IOJYyYeHHE HEepacCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOPaA COJIM, PELICHUE IKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BaxHeunmmue
KJIACChl HEOPTAHUUYECKUX COCAUHEHUI».

IHepunonunyeckunii 3akoH u Ilepuoanueckass cucremMa xumudyeckux djiementos I, HU.
Mennesieesa. CTpoenne aromoB. XumMuueckasi cBsizb. OKHCJINTE/IbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble MOMBITKHM KJIacCUPUKALMKU XHUMUYECKUX dieMeHToB. [loHsTHEe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMEIbHbIE METAIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUBI U THUIPOKCHIBI.

Ilepuoguueckuin 3akoH. llepumoamyeckas cucrema xumuyeckux odsnemeHtoB /[l U.
MenneneeBa. KopoTkonepuognas u anuHHomepuonHas (opmbl Ileproanueckoil cucteMbl
xumuyeckux onementoB JI. M. Menneneesa. Ilepuoasl u rpynmbl. DU3HYECKHI CMBICI
HOPSAJIKOBOTO HOMEpa, HOMEPOB NIEPHO/1A U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aromHbIXx szaep. MW3oromsl. OnektpoHsl. CTpoeHHe
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUYECKUX JIEMEHTOB [leproandeckoil CuCTeMbI
JA. N. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOIO JJIEMEHTA II0 €ro IIOJIOKEHUI0 B
ITepuonnueckoii cucrteme J[. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJNIMYECKNX CBOWCTB I10 TPyNIaM U NEPUOaM.

3nauenue [leprnoguueckoro 3akoHa u llepnoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHUS Hayku U npakTuku. [. 1. MenneneeB — yu€HbIi U rpax/aaHuH.

Xumuueckas CBS3b. KoBanientHas (monsipHas u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHX 31€MEHTOB. MIOHHAs CBSA3b.

Crenenp  okxucineHuss.  OKHCIUTENBbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4eHue oOpa3IOoB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHIA
IMHKA C pacTBOpaMU KHUCJIOT W LIEJOYEH, IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PeaKIHil (TOpeHHe, peaKkui pa3IoKeHus, COSUHEHHUS).

Mesicnpeomemmbwle céazu



Peanu3zanust MexnpeaMeTHbIX CBA3€H NMPU U3y4EHUM XMMHHU B 8 Kilacce OCYyLIECTBISETCS
yepe3 MHCIOJIb30BaHME Kak OOMIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaKk M TOHATUH,
ABJISIFOIUXCS CUCTEMHBIMH JUTSl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OO0me ecTeCTBeHHO--HAy4HbIE MOHATHS: HAy4yHBId (PaKkT, rumore3a, TEOpHUs, 3aKOH,
aHaluu3,  CHHTe3,  KilaccupuKanusi,  MEepUOJUYHOCTb,  HAONIOJCHHME,  IKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHHE, MOJIENb, SBJICHUE.

®dusuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKHH 3apsll, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (U3MUECKUE BEIMYUHBI, CIUHHIIBI MU3MEPEHUs, KOCMOC, IIAHETHI,
3B€3b1, CoHIIE.

buonorus: porocunTes, qpixanue, 6uochepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIE
HCKOIIaeMble, TOIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoaudeckas cucrema XuMHYeckux diaementoB J[. .
MengneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJIWs, KAJIbLMUS M UX COECJUHEHHM B COOTBETCTBUHU C
HOJIOKEHHEM 371eMeHTOB B [lepuouueckoii cucreme 1 CTpOeHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBSI3U. TUNBl KPUCTAIUIMUECKUX pPELICTOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PELICTKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE CBOWCTBA
BEIIECTB, OTHOCSILIUXCS K Pa3IMYHBIM KJlaccaM HEOPraHMYECKHX COEIUHEHWM, IeHeThdecKas
CBsI3b HEOPTraHMYECKUX BEILECTB.

Knaccudukanus XuMHUUECKUX peaklui M0 pa3IMYHbIM MpPU3HAKaM (110 YUCIY U COCTaBY
YyYacTBYIOIIMX B pEaKLUH BELIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHUIO CTeneHeil
OKHUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, MO OOpaTHMMOCTH, IO YYacTHIO KaTajlu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKLINU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonarue o ckopoctu xumuuyeckoil peakuuu. IloHsTue o0 0OpaTUMBIX U HEOOpPATHMBIX
XUMHMUYECKHUX peakuusax. [IoHATHE O TOMOTE€HHBIX M Te€TEepOreHHbIX peaknusax. [lonsatue o
karanuze. llondarue o xumuueckoM paBHOBecuH. DakTopbl, BIUSIOLIME HA CKOPOCTH
XUMHUYECKOHN PEaKLUU U MOJI0KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBIA OalaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBHON peakunu. CocTaBiieHHWE YpPaBHEHHMH OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ HCIOIB30BaHUEM METO/A FIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON AUCCOLMALMH. DJIEKTPOIUTHI U HEIIEKTPOIUTH. KaThoHBI,
aHMOHBI. MexaHM3M JAHCCOIMAllMK BELIECTB C Pa3IUYHBIMU BHUJAMU XHMHYECKOH CBS3H.
Crenenp auccouuauu. CUIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakiun monHoro obMena. YciaoBHS NMPOTEKaHUS PEAKIMd MOHHOTO OOMEHA, MOJHBIC U
COKpAILLCHHBIE MOHHBIE ypaBHEHMs peakiuil. CBOICTBa KUCIOT, OCHOBAaHHUW U COJIEW B CBETE
IpEeICTaBICHUN 00 3IEeKTPOIUTUYECKOW auccouuanuu. KauecTBeHHbIE peaklUU Ha HOHBI.
[ToHsATHE O TUAPOIU3E CONEN.

Xumuueckuit Ixcnepumenm:

O03HAaKOMJIEHHE C MOJENISAMHM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJNIOB M HEMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XHMMHUYECKOH peaklMM OT BO3IACHCTBUS pa3lIUYHbBIX
(akTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLECCA AUCCOLUALMU
KHUCJIOT, IIEeJIo4Yell M coyiell (BO3MOXHO HCIOJIb30BAHME BHJEO MAaTEpUajIOB), IPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIUX HPU3HAKU TMPOTEKAHUS pPeaknuid MOHHOro obOMeHa (oOpazoBaHME
ocajika, BblIENEHHE Tra3za, OoOpa30BaHUE BOJbI), OIBITOB, MUIIOCTPUPYIOUMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUil (TOpeHHe, peaklUH pPas3IokKEHHs, COEIUHEHHUs),



pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOLIbI0 KAaYECTBEHHBIX PEAKIMHA Ha HOHBI,
pElIEeHNE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HeMmeTaJjibl M MX cOeINHEHUSA

OOmast xapakTepucTuka rajnoreHoB. OCOOCHHOCTH CTPOCHHMSI aTOMOB, XapaKTepHbIC
creneHn okucieHus. CTpoeHue M (puU3MUECKHE CBOICTBa HPOCTHIX BELIECTB — TaJIOTEHOB.
XuMu4eckrue CBOMCTBA Ha INpUMEpPE XJopa (B3aMMOJAEHCTBHE C METaUIaMM, HEMeTaJUlaMH,
menoyamu). Xsoposopopoa. ConsiHasg — KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JleicTBre Xaopa U XJIOpOBOAOPOAA Ha OpraHM3M 4elloBeKa. BakHenme Xaopuasl
U UX HaXO0XJIEHHE B IIPUPOJIE.

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (U3MYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOpOJia M Cepbl. AJIJIOTPONHBIE MOAU(UKALUU KUCIOPOJa U Cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBoJopoj, cTpoeHue, (u3uueckue M XHUMUYecKHe CBOMCTBA. OKCHJIBI Cepbl Kak
NpEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3MYecKrne W XMMHYECKUE CBOMCTBA
(oOmme kak MpencTaBUTENsl Kiacca KHCIOT M crneuuduyeckue). XUMHUYECKHE PpeaKiuH,
JeKalle B OCHOBE IPOMBIIIIEHHOIO CIoco0a MOJIy4eHHs CEpHOM KHUCIOThl. [IpumeHeHue
cepHOi KucnoTsl. Coay cepHOIl KUCIOThI, KayeCTBEHHAs peakiys Ha cyabdar-uoH. HaxoxaeHue
cepbl M €¢ COeAMHEHMH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXKaloLEeH Ccpeibl
COCMHEHUs MU cepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
OpEIOTBPALCHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHs. A30T, paclpocTpaHeHHE B NpuUpoae, (U3NYECKHE WU
XUMu4eckue coiictBa. KpyroBopot azora B npupojae. AMMHAK, €ro GU3N4ecKue U XUMHUYECKUEe
CBOWCTBa, TMoJTydeHne 1 npuMenenue. Conu aMMOHUS, UX (U3NIECKHE U XUMHUECKUE CBONCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJNYy4YEeHHE,
¢usznyeckue M XUMHUYECKHE CBOilcTBa (0OlIuMe Kak TMpeAcTaBUTENsl Kilacca KHUCIOT U
cneunduyeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoopeHuil. XuMHU4YecKoe 3arpsi3sHEHUE OKPYXKAIoIeH Cpeabl COCTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]yXa, MOYBBI M BOJ0EMOB). Pocdop, amnoTporHele MOAU(DUKALMH
docdopa, dpuznueckue u xumuyeckue coictBa. Oxcuna docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOilcTBa, moiydeHue. McmonpzoBaHue ¢(ocdaroB B KadecTBe
MUHEpaIbHbIX YI00pEHUH.

OObmast xapaktepuctuka si1eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUS. YTIEpOoJ, aJUIOTPOIHbIE MOAU(DUKAIIMH, PACTIPOCTPAHEHHE B
npupoje, pusnyeckre 1 XMMU4eckue cBoiicta. AncopOuus. KpyroBopor yriaeposa B Ipupoe.
Oxkcuppl yriaeposaa, ux ¢pu3nyecKkue U XMMHUYECKHUE CBOMCTBA, IEHCTBUE HA >KUBbIE OPTaHU3MBI,
HOJy4YeHUEe U NpUMEHEHHEe. DKOJIOTHUYEeCKHe MpoOJIeMBbl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV),
TUTIOTE3a TJIOOATBHOTO TOTEIUICHUs KJIUMaTa, MapHUKOBBIA 3(PQekT. YronbpHas KHCIOTa U €¢
CONM, UX (PU3MYECKHE M XUMHUYECKHE CBOMCTBa, IMOJIyueHHE M TNpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHar-uoHsl. lcmonb3oBanue kapOoHaToB B OBITY, MEAMIIMHE,
IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeTaH, JTaH, JTHWJEH, aUETHJEH, OSTaHOJ, TIJIMLIEPUH, YKCYCHas Kuciorta). llpuponHsie
UCTOYHHUKHU YTJIEBOJOPOAOB (Yyrojb, MPHUPOAHBIA ra3, HE(Tb), MPOAYKTHI HUX MepepadboTKu
(OeH3MH), UX poJb B OBITY M NPOMBIIIEHHOCTH. [ToHATHE O OMOIOTHYECKN Ba)KHBIX BEIIECTBAX:
xKHUpax, Oelkax, yrJeBoJax — M HMX pPOJM B JKU3HM YelOBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHNYECKUX COEIMHEHUH.

KpemHuuii, ero ¢usndyeckue M XHMUYECKHE CBOICTBA, IOJyYCHHE M IpPHUMEHEHHE.
Coenunenuss kpemHuss B mnpupoge. OOmme mnpencraBieHus o0 okcuume kpemaus (IV) u
KpeMHHUEBOM kucioTe. CUIMKATHI, MX UCIIOJNb30BaHKE B OBITY, B IPOMBILIIIEHHOCTH. BaxkHeiimme
CTPOUTENbHBIE MaTepHalibl: KEepaMuKa, CTEKJO0, IIeMEHT, OeToH, xene300eToH. I[IpoGiiemsbl
0€30IaCHOTO  UCIOJIb30BAaHMS  CTPOMTENBHBIX MAaTepUaJOB B  IOBCEAHEBHOM  JKM3HH.



Xumuueckuii IKcnepumenm:

U3yueHue 00pasloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSIHOW KHUCIOTHI, TPOBEICHHE
KAYeCTBEHHBIX PEaKUuil Ha XJIOPUA-UOHBI W HAOIIOJEHHE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkammue (GU3NYECKUe M XUMUYECKHE CBOWCTBA TaJOTEHOB M UX COCTUHEHHUH (BO3MOXKHO
UCTOJIb30BaHNE BHUAEOMATEPUANIOB), O3HAKOMJIEHHWE C oOpa3lamMu XJOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIGHHE C oOpaslaMd Cepbl W €¢ COCIAUHCHUSMU (BO3MOXKHO HCIIOIB30BAHUE
BUJEOMAaTepuasIoB), HaOJIOJeHHE TMpolecca OOYrJauBaHUS  caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpHON KHCIOTHI, U3yUY€HHE XMMUYECKHX CBOMCTB pa30aBICHHON CepHOMN
KHUCJIOTHI, MPOBEJICHUE KAaueCTBEHHOM peakiuu Ha cyiab(daT-uoH M HaAOII0JeHHEe NpHU3HaKa e¢
NPOTEKAHUs, O3HAKOMJICHHE C (PU3UYECKHMHU CBOMCTBaMH a30Ta, ¢ochopa W UX COeAMHEHHI
(BO3MOKHO HMCTIOJIB30BaHKE BUICOMATEPHATIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YIOOpEHUH,
NoJlydeHWe, coOWpaHue, pacro3HaBaHUE U M3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAYeCTBEHHBIX peakUuid Ha HOH aMMOHUA U (ochaT-MOH U HU3YUYEHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM A30THOM KHUCIIOTBI C MEIbI0 (BO3MOXHO
UCTIOJb30BaHUE BUICOMATEPHATIOB), M3yUYE€HUE MOJENECH KPUCTAIIMYECKUX DELICTOK aMasa,
rpadura, ¢yiepeHa, O3HAKOMIIGHHE C TMPOILECCOM aJCcOpOIMU PACTBOPSHHBIX BEIIECCTB
AKTUBHUPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTHUBOras3a, Mojly4eHue, coOupaHue, pacrio3HaBaHue
U W3y4eHHUE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklui Ha KapOOHAT U
CHWJIMKAT-MOHbl M H3yYEHUE TMPU3HAKOB UX IMPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKLHEH
CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeimue
HEMETAJIBI U KX COCAMHEHUS».

MeTtanjibl U X COeTUHEHUS

OOmas xapakTepUCTHUKAa XHMHYECKHUX OJJIEMEHTOB — METaUIOB HA OCHOBAaHUU HX
nosioxxeHus B [lepuonnueckoii cucreme xumuueckux snemeHToB J[. 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHHE METAIOB. MeTaludyeckas CBsI3b M METAUTMYEeCKas KPHUCTATUYecKast
pemeTka. ONEeKTPOXUMHYECKUN psiJ HampsokKeHUHM MeTauioB. DU3WYECKHe M XUMHUYECKHE
cBoiicTBa MeTaiioB. O01mue cnocoObl nmojydeHus MeTauioB. [IoHATHE O KOPpPO3MH METaNJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjaBsl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY U TPOMBIITUICHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B Ilepronueckoil cuctemMe XMuMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa, CTpoeHHE WX aTOMOB, HaxOXXJAeHHE B Tpupoje. Dusnyeckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kaius). OKCUABI U THAPOKCHABI HATpus U Kanud. [IpumeHenue
[ICJIOYHBIX METAJIOB U UX COSTUHEHUH.

[IlenoyHo3emenbHBIE METAIBl MAarHUM M KajuplWii: noJsiokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXICHUE B
npupoae. Ouznuecknue U XMMUYECKHE CBOIMCTBA MarHus M Kaiblus. BaxHeiue coeguHEeHUs
KaJbIusl (OKCUA, TUIPOKCHL, COIH). JKECTKOCTh BO/BI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoil cucreme Xumudeckux snemento /[ U.
MenpeneeBa, CTpoeHHE aToMa, HaxOXJaeHHue B mpupoje. Puznueckre U XUMHUYECKHE CBOMCTBA
anmoMuHuS. AMDOTEpHBIE CBOICTBA OKCHU/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: mnomoxenue B llepmoamyeckoil cucreme Xumuueckux osnemeHtoB JI. .
MenpeneeBa, CTpO€HHE aTOMa, HaXOXJeHUE B npupoje. Pusnueckue U XMMHUYECKUE CBOMCTBA
xenesa. Oxcunpbl, rugpokcuasl u conu kenesa (II) m xenmesa (III), mx cocras, cBoiicTBa U
MOJIy4EeHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHHE C O00pa3llaMh METalIOB U CIUIaBOB, WX (U3NYCCKUMHU CBOWCTBAMH,
U3Y4YEHHE PE3YIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAl U HATPUsl ¢ BOAOU (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHUAIIOB), HCCIICIOBAHUE CBOMCTB JKCCTKOM BOJBI, TMpollecca TOPEHHUs XKeie3a B
KHCIIOpoJe  (BO3MOXXHO  HMCIOJIb30BAaHUE  BUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KallbLIUs, allOMUHUS, [TUHKA, *kene3a (II) u xenesa
(ITT), menu (I1), HAOMrOACHNE W OMHUCAHWE TPOIECCOB OKpAIIMBAHUS TUIAMEHH WOHAMHU HATPUS,



KaJlisg ¥ KanbIus (BO3MOXKHO HMCIIOJB30BaHHE BHJICOMATEPHAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX
CBOMCTB THIPOKCH/IA AIFOMUHUS ¥ THAPOKCHUIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33134 110
TeMe «BakHeHIe MeTaIbl U HX COSIMHCHUS).

XuMHUA ¥ OKPYXKAWIIAs cpena

BemecTtBa u Marepuaibl B MOBCEIHEBHOM KM3HM 4YesIOBEKa. be3ormacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. [lepBas moMoImp mpu XUMHYECKHX OXKOTax H
OTPAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY»Karollel cpeibl (MpeaesbHas JOMyCTUMasi KOHI[EHTpaIs
BemiecTs, Aayee — [1JIK). Poib XuMuu B pelIeHHH KOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3l0B MaTEPHAIIOB (CTEKJIO, CIIJIABBI METAJIOB, TOJIUMEPHBIE MAaTEPHAIIbI).

Mescnpeomemmuole ceéa3zu

Peanuzanus MexnpeaMeTHBIX CBSI3€H MPU M3YyYEHUU XUMHUHU B 9 Kiacce OCyIIECTBISETCS
yepe3 HCMHOJb30BAaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX [MOHSATHH, TaK ¢ TOHSITHIA,
SBJISTFOIIMXCS CUCTEMHBIMU TSI OTJCIBHBIX ITPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MOHATHS: Hay4dHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJIu3, CHHTE3, KIacCU(PUKAIUs,  MEePUOJUIHOCTD, HaOJIIoIcHHE, 9KCIIEPUMEHT,
MOJICIIMPOBaHUE, K3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MATCPUAITBI.

®dusuka: Marepus, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, SJIEKTPUUECKUN 3apsl, MPOBOJHUKH, IOIYIPOBOIHUKH,
TUDJIEKTPHUKHU, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBA, ras,
pacTBOp, PAacTBOPHUMOCThb, KPUCTAUIMYECKAsl PEIISTKA, CIUIaBbl, (U3UYECKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: dorocunres, Apixanue, Ouocdepa, SKOCUCTEMa, MHHEpAIbHBIE YA0OpeHus,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MUHEpadbl, TOpPHBIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMble, TOIJTUBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O

XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yabTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JIOCTUTAIOTCS B XOJie OOyUeHHUs] XUMHUH B €IMHCTBE Y4eOHOUM M BOCIUTATENILHOM AESITEILHOCTHU B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCUMCKMMH  COLMOKYJABTYPHBIMHU U JYXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMH, MPHUHATHIMUA B OOILIECTBE MpaBWIaAMH MU HOPMAaMU IOBEACHUS U
CIOCOOCTBYIOT IpOIieccaM CaMOIO3HAHUS, CAMOPA3BUTHA U COLIUATN3AIUU 00 yJaroIUXCsl.

JIn4HOCTHBIE pPE3yAbTaThl OTPAXKAIOT TOTOBHOCTb OOYYAIOMIMXCS PYKOBOJCTBOBATHCA
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALUN U PACIIMPEHUE OMNbITA JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1)naTpuoTH4eCKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJle[INl0, NOHMMAHUS 3HAUEHUs XUMHYECKOM HayKu B JKHU3HM COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIQJIETh JTIOCTOBEPHOU MH(pOpMalMeld O MepelOBhIX AOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBOM M OTEYECTBEHHON XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOIHCTBE
MUpa U O0IIECTBA;

2)rpaxIaHCKOro BOCIMTAHMA:

IPEJICTaBICHUS O COLUUAIbHBIX HOPMax M MpaBUiaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHUKATHUBHOU KOMIIETEHTHOCTH B 00IIeCTBEHHO MIOJIE3HOM,
y4eOHO-NCCIIEIOBATEIbCKON, TBOPYECKOW MW JPYrUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JEATENbHOCTH MPHU BBHITIOJHEHUHU Y4eOHBIX, IO3HABATEIbHBIX 3a]1a4,
BBIMIOJIHEHUN XHMMUYECKUX SKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOIIOHUMAHHMIO M B3aHMMOIOMOIIM B Mpolecce 3TOM y4eOHOU NesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOC IIOBEJEHHWE U MOCTYNKH CBOMX TOBapHIIEH C MO3MIMH HPABCTBEHHBIX U
IPAaBOBBIX HOPM C Y4ETOM OCO3HAHUS NOCIEACTBHUI IMOCTYIKOB;

3)11eHHOCTH HAYYHOTI'0 TO3HAHMS:

MHUPOBO33PDEHUYECKUE  NPEIACTABICHHUA O  BEUIECTBE M XMUMHYECKOM  PEaKIMH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTaBISIOLIME OCHOBY JUIS
NOHMMaHUSl  CYIIHOCTH HAY4YHOM  KapTUHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBSI35IX YeJIOBEKa C MPUPOAHON CPEoH, O posu
XUMHH B [TO3HAHUH ITUX 3aKOHOMEPHOCTEN;

[O3HAaBaTe/IbHbIE MOTHUBBI, HAIlPaBJICHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUU IO XUMHH,
HeoOXonuMble Uil OOBACHEHHMS HAONI0aeMbIX TPOLIECCOB M SIBJICHUH, IO3HABATENBbHOIM,
UH(POPMAITMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM UHCJI€ HABBIKOB CAMOCTOSITENIbHON padOThI
C Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATYpOH, MOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU
UH(POPMAILIMOHHBIX TEXHOJIOTUH;

UHTEepeC K OOYyUeHHIO U IMO3HAHMIO, JH0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W HCCIIEI0BATEIbCKON JCSITEIIBHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBIEHHOCTH M YPOBHS 0OOyUeHUs B AallbHEHIIIEM;

4)(popMHupPOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3/I0pOBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 >KHM3HH, OCO3HAHWE TOCJIEICTBUN M HENpUSTHE BPEIHBIX
NpUBBIYEK (YMOTPEOJNICHUsI aJKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30MacHOCTH HpU OOpALEHMH C XMMHUYECKHMMH BELIECTBAMU B OBITY U peanbHOMN
JKU3HH;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3Y4EHHUIO Mpodeccuii u Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TpyAy M pe3yiabTaTaM TpPYAOBOH JEATENBHOCTH, B TOM YMCIE Ha OCHOBE IPUMEHEHUs
OpEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBHIOOP WHIAMBUAYAIbHONH TPaeKTOPHUH
NOPOAOJKEHUST 00pa3oBaHUsl C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHUH,



OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHENHOW MpOo(eCCHOHATBLHON ACATENHHOCTH |
pa3BUTHUST HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHAILHOM cpejie;
6)3K0J10rH4ecKOro BOCIIMTAHUS :

AKOJIOTUYECKH IIeJIeCO00pa3HOe OTHONICHUE K MPHUPO/IC KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €¢ CYILECTBOBaHUS, MOHMMaHUE LEHHOCTU 3JI0pOBOTO M 0e30macHOro obpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUYECKOMY M TICHXMYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTU COOJIIO/ICHUS MpaBUil 0€30IaCHOTO MOBEECHUS MPU paboTe ¢ BelleCTBaMH,
a TaK)Ke B CUTYAIUIX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUS, IOJy4aeMble MPU HU3YYCHUHM XUMHH, JIJIS pELICHUs
3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPENOIA, AJIsl TOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS NI00ATLHOTO XapakTepa SKOJOTUYECKUX MPOoOJieM U MyTeld MX pelleHus
MOCPEJICTBOM METOJOB XUMUHU, FKOJOTUUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B
MO3HaBaTENbHOM, KOMMYHUKATUBHON U COLMATBHOMN IPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe merampeaMETHBIX PE3YJAbTATOB BBIACISIOT 3HAYUMBIC sl (HDOPMHPOBAHHS
MHUPOBO33pEHUsS OOIICHAYyYHbIE MOHATUS (3aKOH, TEOpHUs, MPHUHIIUI, TUNoTe3a, GakT, CUCTEMa,
IPOIIECC, IKCIIEPUMEHT U APYToe.), KOTOPBIC HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX MPEIMETOB (JOPMUPOBATH MPEICTABICHUE O
[IEJIOCTHON HAy4yHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4eOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOpble obOecrneynBaroT (pOpMHpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIECHUIO y4eOHOH 1€ATENbHOCTH.

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble Jiornyueckue aeiicTBUA:

YMEHHUSI HCIOJb30BaTh TMPUEMBlI JIOTHYECKOTO MBINUICHUS TPH OCBOCHWU 3HAHUMA:
pacKpblBaTh CMBICI XUMHYECKUX TMOHATHH (BBIAENATh MX XapaKTEepHbE MPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMU MOHSATHUSMH), UCTIOIB30BATh MOHITHS ISl OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBIICHHM, BBHIOMpPATh OCHOBAaHUS M KPHUTEPUH IS KiaccuHKaIUH
XUMUYECKUX BEIIECTB U XMMHUYECKHX PEaKIMi, YCTaHABIMBATH MPUUYUHHO-CIIEACTBEHHBIE CBSI3H
MEXy OOBEKTaMU U3Y4YEeHHSI, CTPOUTDH JTIOTUYECKUE PACCYXKIEeHUS (MHIYKTUBHbBIC, IeTYKTUBHBIE,
M0 aHAJIOTHUH), JACJIaTh BHIBOJIBI U 3aKITIOYCHUS;

YMEHHE MPUMEHSTh B MpOIlecCe MO3HAHUS MOHATHS (MPEAMETHBIE M MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HUCIOIb3yeMbleé B XHMHH, MPEOOPA30BBIBATH IIHUPOKO
NPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TIPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
xumuueckas ¢GopMylna W ypaBHEHHE XHUMHUYECKOW pEaKIMH — TpU pelieHuHu ydeOHO-
MO3HABATENBHBIX 3a/lady, C YYETOM OTUX MOJEIbHBIX TMPEJICTABICHUN BBISIBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMUYECKUX PEaKINi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBSI3H U
IPOTHUBOPEYHS B U3YUaEMbIX MIPOLIECCAX U SBJICHUSAX.

Ba3zoBrble uccienoBarenbckue AeiicTBUA:

YMEHHUE MCHOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)ke€ B KaueCTBE OCHOBBHI Il (POPMHUPOBAHUSI THUIOTE3bI MO TMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHMUIA;

npUOOpETEeHNE OMBITa MO TUIAHUPOBAHHUIO, OPTaHHM3AIMHd M TPOBEIACHUIO YUEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IMPOIIecca, CaMOCTOSITENIFHO MTPOTHO3UPOBATH €r0
pe3ynbTar, GopMyaupoBaTh O0OOIIEHHS W BBIBOJBI IO pe3yibTaTaMm IPOBEIACHHOTO OIIBITA,
UCCIIEZIOBAHUS, COCTABIISITh OTUYET O MPOAETIaHHON padoTe.

Pabora ¢ nnpopmanmeii:

YMEHHE BBIOMPAThH, aHATM3UPOBATH U UHTEPIPETUPOBATH HHHOPMAITUIO PA3THYHBIX BHIOB
U pOpM MpeCTaBICHNUS, TOTY4aEMYI0 U3 PAa3HbIX HCTOUHUKOB (HAyYHO-MIONYJIsIpHAs JTUTepaTypa
XUMHUYECKOTO COJIep’KaHusl, CIpaBOYHbIE TocoOus, pecypchl HHTepHeTa), KpUTUYECKU
OIICHUBATh POTUBOPEUHBYIO U HETOCTOBEPHYIO HHPOPMAITHIO;



YMEHHE MPUMEHSThH Pa3IMYHbIE METO/IbI U 3apPOCHl MPU MOUCKE U 0TOOpe UHpOpMAIH U
COOTBETCTBYIOILIUX JAHHBIX, HEOOXOIUMBIX JUIS BBITIOJTHEHUS y4eOHBIX M TIO3HABATEIbHBIX 3a/1a4
OTIPENICTICHHOTO THUIIA, MPUOOPETEHHE OMbITa B O0JACTH HCIIOJB30BaHHS HWH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJaJICHHE KYIbTYpOil aKTUBHOTO MCIOJIB30BAHUS PA3THYHBIX
MOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMYy NpeICTaBICHUS
uHpOpPMALMK U WUIIOCTPHPOBATH pPELIaeMble 3aJaud HECIOXHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu hopmMamu rpadMKy ¥ ©X KOMOWHALMSMU;

yYMEHHE HCIIOJIb30BaTh W aHAIM3MPOBATh B IpolLecce y4eOHOW M HMCCIeI0BAaTENbCKON
JEeSTeNIbHOCTH UH(DOPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpPYXKarolle MPUPOJIHOMN Cpebl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe 1eiicTBHS:

YMEHHs 3aJaBaThb BOIIPOCH (B XoA€ auanora M (WiIM) AUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEIOKEHHON 3a1a4u;

YMEHHUS MPEACTABIATH NOTy4YEeHHBIC PE3yAbTaThl TO3HABATENLHOM JIEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaxX; JejaTb IPE3EHTAIUI0 PE3YIbTATOB BBIIOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (J1a0OpaTOpPHOrO OMbITa, JA0OPATOPHON pabOThI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHUS Yy4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATENbHOU U
UCCIIEZIOBATEIbCKOM N1€ATEIbHOCTH IPU PEIICHUM BO3HUKAIOUIMX IMPOOJIEM Ha OCHOBE yyeTa
OoO0IIMX HMHTEPECOB W COIJIACOBaHMs MO3UIUN (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMbI», KOOPAMHALIUSA COBMECTHBIX JEHCTBUI, ONpeaeneHue KpUTEPUEB M0 OLIEHKE KauecTBa
BBITMOJTHEHHOH pabOThI U ApyruUe).

PeryasiTuBHbIe yHUBepcaibHble YUeOHbIe AeliCTBHUS:

YMEHHE CAMOCTOSITEJILHO OINpPENENATh eI AESTeNbHOCTH, MJIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh M MNpPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BBIOMPAThH
HanOonee HS(QQeKTuBHbIE CHOCOObI pemeHuss Yy4eOHbIX M MO3HaBaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJIATh WJIM KOPPEKTHPOBATh MPENJIOKEHHBIH alropuT™M AEUCTBUM Ipu
BBIMOJIHEHUN 33JaHU C YYE€TOM IIOJIYYEHMsS] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX —
BEILECTBAX U PEAKIMAX, OLEHUBATh COOTBETCTBHE MOJYUYEHHOIO pe3ysbTara 3asBJICHHOH LemH,
YMEHHE UCIOIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, Mpe/laraéMble B YCIOBUH 3a/1aHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB [0 OCBOCHHUIO OO0S3aTEIBHOTO COJEpPIKaHMUS,
YCTAQHOBJICHHOTO JaHHOW (¢enepanbHOW pabodell NporpaMMoid, BBIJIENAIOT: OCBOECHHBIE
OoOyyarolMMHUCS HAay4Hble 3HAHMS, YMEHHS M CIOCOObl JeHCTBHU, crenupuyeckue s
npeAMeTHOW o0nacT «XHUMHUS», BHJIBl JAEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHUSA, €ro
UHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYallUsX.

K xoHmy o0yuennss B 8 kiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHe
JAOJIKHBI OTPaKATh C(POPMUPOBAHHOCTH y 00y4aOIMXCH YMEHUI1:

PacKpBIBaTh CMBICII OCHOBHBIX XUMHMYECKHX MOHSATHI: aToM, MOJEKyl1a, XUMHUYECKUH 3JIeMeHT,
IPOCTOE BEIIECTBO, CIIOHOE BEIIECTBO, CMECh (OAHOPOJAHAS W HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsI aTOMHAask U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JII XHMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHUCIEHHUS, XHUMHUYECKas peakuus,
KJacCUPUKAIUs peakluid: peakUH COEAMHEHHUS, PEaKIHUH pa3IoKEeHUs, peaklud 3aMelIeHHUs,
peakuuu OOMEHa, 9K30- M PHIOTEPMUYECKHE PEAKIMU, TEIUIOBOW A(PQEKT peakuuu, sIpo aroma,
AIIEKTPOHHBIM CIIOM aroma, aroMHasi OpOUTaj b, pPaAMyC aToMa, XMMUYECKas CBs3b, MOJSApHAS U
HEToJsIpHas KOBAJEHTHAas CBSI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH, PacTBOP, MaccoBas A0S
BelecTBa (MPOLIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUNA M MPUMEHSATH 3TH MOHATHUS MPU
OTIMCaHMU BEILECTB U UX MPEBPALLICHU;



UCIOJb30BaTh XUMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBlieHUS (QOpMyn BELIECTB U ypaBHEHHH
XUMHYECKUX PEAKIIUL;
OTpeENsATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb OKUCIICHUS
JJIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OINPEACICHHOMY Kiaccy
COoeIMHEHMH 1o GopMmysaM, BUJ XUMUYECKOU CBS3U (KOBAJIEHTHAs W MOHHAs) B HEOPTaHUYECKHX
COEIMHEHUSIX
packpsiBaTh cmbici [lepuoanueckoro 3axona J[. M. MenzaeneeBa: JEMOHCTPUPOBATH NTOHUMAHHE
NEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKHX DJIEMEHTOB OT MX I[OJOXKEHUS B
[lepuonnueckoi cucreme, 3aKOHOB COXPAHEHHUsI MAacChl BEUIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTaIpo;
ONHUCBHIBaTh M XapaKTepH30BaTh TabmuuHylo ¢opmy IlepHoauyueckoil CHUCTEMBl XUMHYECKUX
AIIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas moarpynna (A-rpynma)» u «mobounas moarpymmna (b-
rpymnmna)», Maible U OOJIbIIUE MEPHOAbI, COOTHOCUTh 0003HAUYEHHUs, KOTOpbIe UMEIOTCS B TabiIuIe
«lepuoguueckass cucrema xumuyeckux osnemeHToB J[. WM. MenneneeBay ¢ 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00lee Yucio
AJIEKTPOHOB U PACIIPENIEICHHUE UX 10 3JIEKTPOHHBIM CIOAM);
KIaCCU(PUIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUUECKHE peakiuu (1o
YHCITYy M COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BEIIECTB, MO TEIIIOBOMY 3P deKxTy);
XapaKTepu3oBaTh (ONHMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEILECTB pPa3IMYHBIX KIIACCOB,
HOJTBEPKJasi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XHMHYECKHX
peaKkuuii;
IPOrHO3MPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOXKHOCTU
NPOTEKAHUS XUMUYECKUX NPEBPALLEHUM B PA3IMUHbIX YCIOBUSX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMylle COEIMHEHUs, MAacCOBYIO JIOJII0 BEIIECTBa B pacTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
OPUMEHSATh OCHOBHBIE ONEpalll MBICIUTENbHON AEATEeIbHOCTH — aHAJU3 U CHUHTE3, CPaBHEHHE,
0000111eH1e, CUCTEMATU3AIINI0, KIAaCCU(HUKAIUIO, BBISIBJICHUE MPUUYUHHO--CJICICTBEHHBIX CBSI3EH —
JUISL U3y4EHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAyYHbIE METO/IbI NO3HAHUS
— HaOJI0IeHNE, U3MEPEHNE, MOJIEIIMPOBAHHE, SIKCIIEPUMEHT (PEeabHbIA U MBICICHHBIN);
clieZIoBaTh IPaBMUJaM MOJb30BaHUS XHMHUYECKOM mMocynoi M 1abopaTOpHBIM 00OpyIOBaHHEM, a
TaK)Ke MpaBuUiaM OOpalleHHsl C BEIIECTBAMH B COOTBETCTBMM C MHCTPYKILHUSMHU MO BBIIOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJIYYEHHI0O U COOMpaHHMIO Tra3000pa3HbIX BELIECTB
(Bomoposa M KHCIOpOJa), NPUIOTOBIEHHMIO PAcCTBOPOB C OINpPEAeICHHON MaccoBOW Joiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBaTh M IPOBOAMTH XHMMHMUECKHE OKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IEJOYed MW KHUCJIOT C TOMOINBI0 HMHIWKATOPOB  (JTAKMYC,
beHonadTanenH, METUIIOPAHXK U APYTHUE).

K xoHny o0yuenusi B 9 kjacce npeaMeTHble pe3yJibTaTbl HA 0230BOM YPOBHE 10JIKHbI
oTpaxaTh CGOPMHPOBAHHOCTH y 00y4aIOIIUXCH YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUNA: XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, NMPOCTOE BEIIECTBO, CII0)KHOE BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD,
CTETEeHb OKUCIICHHS, XUMUYECKasl PEaKIIHsl, XUMUIECKasi CBS3b, TEIIOBOM 3PPEKT peakinu, MOIb,
MOJISIPHBIA 00BEM, PACTBOP, SJIEKTPOJHUTHI, HEIIEKTPOIMUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUAIINS,
peakuy MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMble W HeoOpaTHMBbIe
peaxky, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIINUTENb, BOCCTAHOBUTEb, OKHCIECHHUE
U BOCCTAaHOBJICHHE, aJJIOTpOmNus, aM(pOTEPHOCTh, XHMMHYECKas CBs3b (KOBaJICHTHAs, HOHHAs,
MeTaJNInYecKasi), KpUCTauInuecKasi petieTka, KOppo3us METaIIOB, CIIABbl, CKOPOCTh XUMHYECKOM
peakuu, npeaenbHo aonyctumas konuneHnTpanus [IJIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUNA M MPUMEHSTH 3TH MOHSITHS MPHU
OMMCAHUH BEIIECTB U UX MPEBPAILCHUI;



UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBlieHHs (OpMyd BEIIECTB W YpaBHEHWH
XUMHYECKUX PEAKIIUL;

ONPENIeNIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XHMMUYECKHX OJJIEMEHTOB B COEAMHEHMAX
pa3IM4HOrO COCTaBa, NPUHAAJIEKHOCTh BELIECTB K OIPENEJICHHOMY KJIAcCy COEIMHEHHH IO
dopmynaM, BUJ XUMHUYECKOH CBsI3U (KOBaJECHTHas, MOHHAs, METAJUIMYEcKas) B HEOPraHUYECKUX
COCJMHEHMsX, 3aps] HOHA II0 XMMHUYECKOH (opMmyse, Xapakrep cpeldbl B BOAHBIX PacTBOPAx
HEOPraHMYeCKMX COCAMHEHHH, TUIl KPUCTAIUIMYECKON PeIETKH KOHKPETHOIO BEILECTBA;
packpsiBaTh cMmbica Ilepuonnueckoro 3akona JI. M. MeHnngeneeBa W JEMOHCTPUPOBATH €r0
IIOHUMAaHHE: ONKCHIBATh M XapaKTepu3oBaTh TaOinMuHyro @opmy Ilepuoauueckoil cucTeMsl
XUMHUYECKHX DJIEMEHTOB: DPAa3lIMuaTh MOHATHS «rJaBHas moArpymma (A-rpymma)» u <«ao0oyHas
noarpynna (b-rpynma)», Mamble W OOJNbIINE TEPHOABI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIC
UMEIOTCS B MEPUOJUYECKOM Tabnuie, C 4YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHMsS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YMCIO0 3JIEKTPOHOB U paclpesieieHue ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX
COEIMHEHMH B IIpeieax MajbIX IEPHOO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;
KJIaccu(UIMPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIraHWYECKHUE BEIECTBA, XUMUUECKUE PeaKkUuu (1o
YUCIIYy U COCTaBy YYaCTBYIOIMX B PEAKLMU BELIECTB, IO TEINIOBOMY 3G (eKTy, M0 HU3MEHEHUIO
CTENEeHeH OKUCIEeHHSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHCHIBaTh) OOmMEe M crnenu(pUIecKne XUMHUYECKHE CBOWCTBA MPOCTBIX H
CIIO)KHBIX BEUIECTB, IOJATBEP)KJasi ONMCAHUE NMPUMEPAMU MOJEKYJISPHBIX U HOHHBIX YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKHX PEaKuii;

COCTaBJIATh YPAaBHEHMS AJIEKTPOJIUTUYECKONW AUCCOLMALMM KHUCIIOT, IIEI0YEeH U CoJiel, MOJIHbIE U
COKpAIlCHHbIE YpPaBHEHUS peakluil MOHHOrOo OOMEeHa, YpaBHEHHUS PEaKIMi, MOATBEPKAAIOLINX
CYIIECTBOBAHNE T'€HETUYECKOM CBSI3M MEX/1y BELIECTBAMH Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM COCTABIIECHUS
ANIEKTPOHHOTO OajlaHCa ITHX PeaKIHii;

IPOTHO3MPOBATH CBOICTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH NPOTEKAHUS
XUMHYECKUX MPEBPAILECHUN B Pa3JINUHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCHTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMylle COEIMHEHUs, MAacCOBYIO JIOJII0 BEIIeCTBa B PpacTBOPE,
IPOBOJUTB PACUYETHI IO YPABHEHUIO XMMUUECKON PEAKIINH;

coOuroaTh MpaBHUjIa IOJIb30BAHUS XMMHUYECKOM Mocymoil M 1abopaTopHBIM OO0OpYdOBAaHUEM, a
TaKXe TpaBuiia OOpallleHUs] C BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHSMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKHUX OINBITOB MO TOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrJIeKUCIIOro rasa);

IPOBOANTH PEaKLUU, OATBEPKAAIOIINE KaUECTBEHHBIN COCTaB Pa3jIMYHbIX BEIIECTB: PaclO3HAaBATh
ONBITHBIM NOYyTeM XJOpuA-, OpomMua-, uoaua-, KapOoHaT-, Qocdar-, CHIUKaT-, Cylb(ar-,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHS M MOHBI U3Y4EHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

OPUMEHSATH OCHOBHBIE ONEpAIM MBICIUTEIBHON AESITEIbHOCTH — aHaJU3 U CHHTE3, CpPAaBHEHUE,
000011eHe, CUCTEMAaTH3aIMI0, BBISIBICHWE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — I W3Y4YEHHUS
CBOMCTB BemIECTB M XUMHYECKHUX pEaKIUil, €eCTeCTBEHHO-HAy4YHbIE METOJAbl MO3HAHHUS —
HaOJI0/IeHNEe, U3MEPEHHE, MOJIETMPOBAHUE, SKCTIEPUMEHT (peasbHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
Ne KoandecTBo yacos
HaumeHoBaHMe pa3/iesioB u JyeKTpoHHbIEe (HU(pPOBbIE)
n/n KoHTpoabHbIE IIpakTHyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1.IlepBoHavanbHble XUMHYECKHUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHHUS U 5 ) bu6aunoreka I[JOK
' MPAKTUYECKOU JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
yeJoBeKa
12 BemecTBa 1 XuMH4YeCcKue 15 1 bu6aunoreka I[JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pazges 2.Bakneiimme npeacTaBuTe/ Il HEOPraHMYeCKUX BeIleCTB
21 Boznyx. Kucnopogn. I[lonstue 6 bubnunoreka LIOK
) 00 oxcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucinorax ? 1 bubmmoreka [JOK
) U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 ) 1 bu6mmoreka [JOK
’ OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 1 1 bubaunoreka [JOK
’ HEOPTaHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Pasznea 3.I1epuoaguueckuii 3axoH u Ilepuoguyeckas cucrema xumudeckux djeMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

3.1

[Tepuoanyeckuii 3aK0H U

7

bubmmoreka [JOK



https://m.edsoo.ru/7f41837c
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[lepuoaunueckas cucrema
XHMHYECKHUX 31emenToB 1. U.
Menpene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢

XuUMH4YeCKasa CBA3k.

bubnuoreka [JOK
3.2 O - 8
R https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKLIUH
bubnuoreka [JOK
" 15

TP https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubnmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08
9 KIIACC
Koun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Hauvenopaitiie pasaei1os i Tem Konutpoanubie | Ipaktuueckne | (undposbie)
TIpOTPAMMET Beero padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nen 1.BemiecTBO 1 XUMHYeCKHE PeaKIMU
11 [ToBTOpEHUE U yriayOiaeHrue 3HaHU I 5 1 bu6nmoreka [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6nmoreka [IOK
peakuuin https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOIUALIHS. 2 1 bubnunorexa [JOK
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Paznen 2.HemeTa/JIBI M UX COeTHHEHUS
2.1 OO61as XxapakTepuUCTHKa XUMUYECKUX 4 bubnuotexa LIOK
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eMeHTOB VIIA-rpynmel. ['anorensr

https://m.edsoo.ru/7f41a636

OO0m1as XxapakTepucTUuKa XUMHUYECKUX

bubnuoreka [JOK

2.2 VIA- .C < 6
DJIEMEHTOR [PYIIIBL epa e https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as xapakTepucTUKa XUMHYECKHX
23 anemeHToB VA-rpynnbsl. A30T, hocdop u ux 7 bubmmorexa [OK
’ PYHIH: ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
O01asg xapakTepUCTHKA XUMUYECKAX
24 3ne§eHT0§ IVAp Ibl. YTJIEPOI U 8 Bubmuoreka IJOK
' . FPYHHEL poaL https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COCTUHEHUS
Uroro no pazneny 25
Pa3znen 3.MeTa/JIbI M HX COeAMHEHHUS
. bu6nmoreka [JOK
31 Obmue cBoHCTBa MeTaIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
32 B 7 16
aXKHEHNIIe METAJUIBI U UX COEINHEHUS https://m.edsoo.rw/ 7412636
Wroro no pazneny 20
Paznen 4. Xumus n okpyxkapmas cpeaa
4.1 BemectBa 1 MaTepHaibl B )KU3HHU YeIOBEKA 3 Bubmuorexa [JOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGmorera TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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