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Paboyas mporpamma cocTaBieHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHMIA K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTesIbHON POTrpaMMBI, IPEOCTaBICHHBIX B DeiepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM
cTaHgapTe 0CHOBHOTO o01miero oOpazoBanusi( mpuka3 Ne 1897»00 yrBepxaenun deaepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHaapTa 00IIero o0pa3oBaHus») ,B COOTBETCTBUM ¢ KoHenuei
npenojaBanus yueOHoro npeamera» Xumus»ot 30.12. 2018r.,npuBeneHa B cooTBeTcTBUE € (henepanbHOn
00pa3oBaTeNbHON IPOTPAaMMOI OCHOBHOTO O0IIIEro 00pa3oBaHus , yTBEPKAEHHONW MpUKa3oM MUHUCTEpCTBA

npocseuienus Poccuiickoit denepanuu 370 ot 18 mas2023 rona.

Ilhanupyemot pe3ynomamol océoenus yuebno2o npeomema, Kypca

JINYHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE PE3y/IbTAThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUS AOCTHTAIOTCS B
X0e o6yquH${ XUMHUN B CIUHCTBC yqe6H0171 158 BOCHHTaTCJ'IBHOfI OCATCIIBHOCTH B COOTBETCTBHUU C
Tpa)II/II_[I/IOHHI)IMI/I pOCCI/IfICKHMI/I COIII/IOKy.]'H)TypHBIMI/I 158 }IYXOBHO'HpaBCTBeHHBIMI/I IICHHOCTAMU, HpI/IHﬂTLIMI/I
B O6III€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCO6CTBYIOT npoueccaM CaMOIIO3HaHUs, CaMOpaSBI/ITI/Iﬂ
Y COIMATN3AIMNA 00YJIarOITUXCS.

JIMIHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOMN
MMO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMA U PACIIUPEHUE OIbBITA JACITCILHOCTH Ha € OCHOBE, B TOM YHCJIC B
YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYYHOMY HACIICIHUIO,
MOHMMAaHMS 3HAYCHUs XMMHUYCCKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJCTh
JOCTOBEPHOM MH(pOpPMAIUCH O MepeIOBbIX JOCTHKCHHUSIX M OTKPBITUAX MHPOBOM U OTEYCCTBCHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHHUS O COIMAIBHBIX HOpMax W TMpaBUaX MEKINYHOCTHBIX OTHONICHUH B KOJIJICKTHURBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIIECTBEHHO IOJIC3HOH, y4eOHOMCCIICI0BATEILCKOM, TBOPUYESCKON H
JIPYTUX BHJAX JEATSIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JICATCIIBHOCTH IIPU BBITIOJHECHUH
y4eOHBIX, TI03HABATEIIbHBIX 3a7a4, BBINIOJHCHUM XHMHUYCCKHX OSKCICPUMEHTOB, CO3JIAaHHH YYeOHBIX
MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO ¥ B3aMMOTIOMOIIH B MPOIIECCE ITOH y4eOHOU JEATEIbHOCTH,
TOTOBHOCTH OIICHHMBATh CBOE IOBEICHHE M TIOCTYIIKM CBOMX TOBApHIICH C TO3UIUM HPABCTBCHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIICICTBUI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKHUE TPEJCTABJICHUSI O BEIISCTBE W XHMHUYECKOHW PEaKIMH, COOTBETCTBYIOIIUC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKW W COCTABJISIONIUE OCHOBY JUIS MIOHMMAHHUSI CYIIHOCTH HAYYHOM
KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS TMPUPOJBI, B3aUMOCBS3SIX
YeJoBeKa ¢ TPUPOJHON CPEION, O POJIM XUMHUH B IO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HANPABJICHHBIC Ha IMOJyYCHHWE HOBBIX 3HAHUI MO0 XMMHHU, HEOOXOIMMBIC
s OOBSICHEHUS HAOJIOJAAaEeMBIX IMPOLIECCOB W  SIBJICHWH, TI03HABATENBbHOW, WH(MOPMAIMOHHOW U
YUTATENILCKOM KYJIBTYPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSITECJIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPABOYHOU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEIICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYeHHUI0 W TO3HAHHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caM0oOOpa30BaHUI0, TMPOCKTHOW W HUCCIENOBATEIbCKOW JESITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTU M YPOBHS OOyUEHUsI B TAJIbHEHIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAHUE IEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOIICHMS K CBOEMY 30POBbIO, YCTAaHOBKM Ha
3I0pOBBIN 00pa3 KHU3HH, OCO3HAHHME IOCIEACTBUI M HENpPUATHE BPEAHBIX NPUBBIUEK (YHOTpeOJIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COOIOACHUS MpaBuil 0€30MacHOCTH NpU OOpaIeHUU C
XMMUYECKUMU BEIIECTBAMH B OBITY M pealibHON JKU3HU;

5) Tpy/0BOIr0 BOCIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYCHHIO Mpodeccuii u TpyAa pa3iuyHOro pojJia, YBaXEHUE K TPyILy U
pe3ynbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHMsI IPEIMETHBIX 3HAHMU IO
XUMHMH, OCO3HAaHHBIM BBIOOP HWHAMBUAYAJIBHON TpPAaeKTOPUM MPOJOJDKEHUS 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npo(hecCHOHATPHON JIEITETPHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIbHOU cpejie;

6) IK0JI0THYECKOT0 BOCTIUTAHHUSI:

HKOJIOTUYECKHU IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE e
CYLIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 370pOBOro M 0Oe30macHOro oOpasza >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3HUECKOMY M IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOIEHUS
npaBu1 0€3011aCHOTO MOBEACHHUS MIPU padoTe ¢ BELIECTBAMU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 310POBbIO
¥ YKU3HHU JIOJIEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, [OJIydaeMble NpPU HU3YYEHUH XUMHH, s pelleHus 3ajad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CPENOM, JUIsl TOBBILIEHUS YPOBHS 3KOJOTMYECKOM KYJBTYPBI,
OCO3HAHHUS TJI00ATBFHOTO XapaKTepa 3KOJOTUYECKUX MPOoOiIeM U MyTed UX pelIeHUs MOCPEICTBOM METOJIOB
XUMHUH, OKOJIOTMYECKOTO  MBIIUICHMs, YMEHHS  pPYKOBOJCTBOBAaTbCA MM B  II03HABATEJIBHOW,
KOMMYHHUKAaTUBHOM M COLIMAJIBHON IIPAKTUKE

MertanpeaMeTHbie pe3yJbTaThl

B cocraBe MeranpeaMeTHBIX Pe3yJabTaTOB BBIJCISIOT 3HAYUMBIE 7151 (GOPMHUPOBAHHSI MUPOBO33PCHHUS
oOIIeHayYHbIe TIOHATHUS (3aKOH, TEOPHSs, MPUHIMII, THMOTe3a, (PaKT, cucTema, MpOIecC, IKCIEPUMEHT M
JPYToe.), KOTOPBhIE MCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX M MO3BOJIIIOT Ha OCHOBE
3HAHUW W3 JTHX MNpeAMETOB (OPMHPOBATH TMPEJACTABICHUE O IIEJIOCTHONW HAaydyHOW KapTHHE MHpa, U
YHUBEpCaJbHbIC y4eOHBbIC ACUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), KOTOPHIC
obecrieunBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIPHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHHIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIICHHUS IPU OCBOCHUM 3HAHUI: PACKpPbIBaTh CMBICI
XUMUYECKUX TOHATUH (BBIACIATh MX XapaKTEpHBIC NMPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTUMH
MTOHSATHSIMH ), UCTIOJI30BATh MOHITHS JJI1 OOBSICHEHUS OTIACIBHBIX (DAKTOB U SBJICHUM, BHIOMPATh OCHOBAHUS
Y KPUTEPHUH TSI KIacCU(PUKAIIMN XUMHYECKUX BEIECTB U XUMUYCCKUX PEaKIMi, yCTaHABIUBATh TPUYUHHO -
CIIEJICTBEHHBIC CBSI3U MEX]y OOBEKTaMHM M3y4YCHHS, CTPOUTH JIOTUYECKHE PACCyXACHUSA (MHIYKTUBHBIC,
JIeIyKTUBHBIE, 110 AaHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKITIOUYCHHUS;

yMEHHE TPUMEHATh B IMpOLlecCe TMO3HAHUS TMOHATUS (NpeIMETHble U  METalpeAMETHEIC),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YeMble B XUMUH, MPE0OPa30BhIBaTh MIMPOKO MPUMEHSIEMbIE B
XUMHH MOJICJIbHBIE TPEICTABICHUS — XMUMHUYECKUW 3HAK (CHMBOJ JJIEMEHTa), XUMHUYeckas dopmyna U
ypaBHEHHE XUMUYECKOM peakiuu — MpU pelleHHH Yy4eOHO-TIO3HABATENBHBIX 3a7ad, C YY4ETOM STHX
MOJENBHBIX MPEACTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0OBEKTOB
— XUMHUYECKHX BEIIECTB W XHMUYECKUX PEAKIHi, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M U MMPOTHUBOPEUMS B U3y4aeMbIX MTPOIECCAX U SABJICHUSIX.

ba3zoBble nuccieanoBareabckue 1eCTBUS.

YMEHHUE MCHOJIb30BaTh IOCTABIECHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

MpHOOpeTeHne OmMbITa MO I[UIAHUPOBAHHWIO, OpraHU3allid M TPOBEICHUIO  YICHHMUYECKHUX
AKCMEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJI0M MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATEH €T0 Pe3yJbTarT,
(dbopmynupoBaTh 0000IIEHUST ¥ BBHIBOJIBI [0 pe3ylibTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIIATH
OTUéT 0 poJeNaHHOMi padoTe.

Padora ¢ undpopmanueii:



YMEHHE BBIOMPATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MH(OPMAIMIO Pa3IMYHBIX BUIOB U (hopm
MIPEJICTaBJICHHSI, TMOJIy4aeMyI W3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJSIpHAS JIMTEPATypa XUMHYECKOTO
COJIep’KaHUs, CIPAaBOYHBIC MOCOOUs, pecypchl MHTepHeTa), KpUTHYECKH OICHUBATh MPOTHBOPECUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TMPUMEHSATh pa3jMdHbie METOJBl W 3allpoChl NpHU TMOUCKe W oTOope wuHpopmamuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX JUIS BBHIMOJTHCHHS Y4YEOHBIX U IO3HABATEIBHBIX 33724
OTpENeNEHHOTO  THIA, MNPUOOpPETeHHWE OmbITa B  00JACTM  MCHOJB30BaHHUA  HMH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHiA, OBIIQJICHUE KYJIbTYpOH aKTUBHOTO MCIOJB30BAHUS PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSTEIFHO BBIOUPATH ONTHMAIEHYIO POpMY TIpEICTaBICHUS HH(DOPMAIIH U WLTIOCTPUPOBATH
pelraeMble  3aJa4dl  HECJIOXKHBIMH CXEMaMH, JuarpamMmamu, 1apyrumu  (opmamu Tpadukum W HX
KOMOHHAILIUSIMU;

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATh B IpOIecce YUeOHON M MCCIIENOBATENbCKON AEATEIbHOCTH
MHOOPMALIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3AHCTBA W TPAHCIIOPTa HA COCTOSHUE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUS:

YMEHHMs 3a7jaBaTh BOIPOCHI (B X0Ji€ Auanora v (WiM) AUCKYCCUH) MO CYHIECTBY OOCYXJIa€MOU TEeMBl,
(bopMyITHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS TPEITI0KESHHON 3a1auu;

YMEHHS TPEJICTaBIATh IOJYYCHHBIC PE3yIbTaThl IT03HABATEIHHOW JIEATSIPHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAINI0 PE3yIbTaTOB BBIMIOJHEHUS XHMHUYECKOTO JKCIEPUMEHTA
(JtrabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HABAaTEIBHOW W
WCCIIEIOBATENILCKOM JICATENIFHOCTH TPH PEUICHWH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE ydéra OOmmX
WHTEPECOB U COTJIACOBAHUS MO3UITNH (00CYXKIeHUsI, 0OMEH MHEHHUSMH, «MO3TOBBIE IIITYPMBI», KOOPIMHALIHS
COBMECTHBIX JICHCTBHI, OTIpe/ICIICHNE KPUTEPUEB TI0 OIICHKE Ka4eCTBA BHITIOJTHECHHON PadOTHI M IpyTHE).

PeryisiTuBHbBIE YHHBePCAJIbHbIE YUeOHbIE TelCcTBUSI:

YMEHHE CaMOCTOSITEIbHO ONpPENENATh LEeIH  JeSTeNIbHOCTH, IJIaHUPOBaTh, OCYHIECTBIATD,
KOHTPOJMPOBaTh M MpPH HEOOXOIMMOCTH KOPPEKTUPOBAaTh CBOIO JESITEIBbHOCTb, BbIOMpaTh Hauboliee
3¢ dexTuBHBIE CIIOCOOBI pelieHUs YYeOHBIX W TIO3HABaTEIbHBIX 3a7a4, CaMOCTOSITEIHPHO COCTaBIISATH WM
KOPPEKTUPOBATh MPEAT0KEHHBIA aJTOPUTM JCUCTBUM MPHU BBHINOJHEHUH 3aJaHUN C Y4ETOM MOJY4YECHUS
HOBBIX 3HAHUI 00 M3ydyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ynbTaTa 3asBICHHOW I€IM, YMEHUE HCIOJb30BaTh M AaHAJIMW3UPOBATh KOHTEKCTHI, IMpeajaracMbie B
YCIIOBUHM 3aJJaHU.

IIpenmeTHble pe3yJibTaThI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHIO O0S3aTENBHOTO COJEpP)KAHUS, YCTAHOBJIEHHOTO
TaHHOU (QenepaibHON paboyeil mporpamMMmoi, BBIIEISAIOT: OCBOEHHBbIE OOyJalOMIMMUCS Hay4yHble 3HAHUS,
YMEHHS U crIocoObl IeHCTBUH, crienuduueckue A MpeIMeTHOM 061acTi « XUMUs», BUJIBI IS TEIBHOCTH 110
MOJIyYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlluH, TPEoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX yUECOHBIX
Y HOBBIX CUTYaIIUSX.
K xonmy oOyuenusi B 8 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPa)aTb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN SJEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMeCh (OJHOPOAHAS W HEOJTHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAS aTOMHAs U MOJIEKYJspHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsI Macca,
MaccoBasi JIOJIsl XMMHYECKOTO JJIEMEHTa B COEAMHEHUHU, MOJSPHBIH 00BEM, OKCHA, KUCIOTa,
OCHOBaHHWE, COJIb, DJJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHUS, XHMHUUYECKas peaKkius,
KIacCU(UKAIUsS PEaKIUil: peakluu COCIWHEHUs, PEAKIMH Pa3NIOKEHUs, PEaKINH 3aMeIIeHHUS,
peakiuu 0OMeHa, 2K30- U HHJAOTEPMUUYECKUE PEAKIUU, TEIUIOBOH APEKT peakiuu, sapo aroma,
ANIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOWTalb, paJlyc aroMa, XUMHUYECKas CBS3b, MOJSpHAs U
HEMOJISIpHAasi KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas HOJis
BelllecTBa (MPOIEHTHAs KOHLEHTPAIKs) B PaCTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHH U MPUMEHSATH 3TU MOHSATHUS TPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

® CIOJB30BaTh XUMHUYECKYI0 CHMBOJUKY MJIsi COCTaBiCHUS (QOPMYT BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEaKIINi;



® ONpeAeNisATh BAJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTENCHb OKHUCICHUS
SJIEMEHTOB B OHMHApHBIX COCAWHEHMAX, NMPUHAUIEKHOCTh BEUIECTB K ONPEACIEHHOMY Kiaccy
COEIMHEHUH 1Mo (GopMysiaM, BHJ XMMUYECKON CBS3M (KOBAJCHTHAs M MOHHAs) B HEOPraHUYECKUX
COEJIMHEHUSX;

e packpeiBaTh cMmbica [lepuoanueckoro 3axona I M. MenaeneeBa: 1eMOHCTPUPOBATh NOHUMAHUE
MIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMMYECKHMX DJJIEMEHTOB OT MX IIOJIOXKEHHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHHUSI MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHMsI, 3aKOHa ABOraipo;

® ONHCHIBATh M XapakTepu3oBaTh TaOMUM4Hyr0 (opmy Illeproauueckoil CHUCTEMBbI XHUMHYECKHX
AIIEMEHTOB: pa3lnyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymnma)» u «mobouHas noarpymma (b-
IpyImna)», Majble U OOJbIIME MEPUO/Ibl, COOTHOCUTh 0003HAYEHMSI, KOTOPblE UMEIOTCS B TaOyIMLEe
«Ilepuognueckass cucrema xumuuyeckux oanemeHtoB JI. WM. MeHngeneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOLIee Ynucio
AJIEKTPOHOB U paclpeieseHUue X MO0 IEKTPOHHBIM CIIOSIM);

e iaccupuUUpOBaTh XUMHUYECKUE DJIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMUYECKUE pEeaKLuu
(M0 4KCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BEILIECTB, [0 TEMJIOBOMY 3 (DEKTY);

® XapaKTepu30BaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEILIECTB pPa3jIMUHBIX KJIACCOB,
MOATBEPK/1asi ONUCAaHUE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XUMHYECKHUX
peaKuuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUHN B Pa3IMUHBIX YCIOBUSX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMeHTa Mo (GopMyse COEIMHEHUs, MAacCOBYIO [OJII0 BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKIiu;

® TIIPUMEHATh OCHOBHBIE OIEpAaIld MBICIUTENBHON NEATeIbHOCTH — aHAIW3 U CHUHTE3, CpPaBHEHUE,
0000111eHNe, CUCTeMAaTH3allHIo, KJIacCU(PUKAINIO, BBISBICHHE MPUYMHHO-CIEACTBEHHBIX CBS3EH —
JUIsL W3y4YEHUsT CBOWCTB BEIIECTB M XWMHMYECKHX pEaKUUM, €CTECTBEHHO-HAy4YHbBIE METO/IbI
MO3HAHUS — Ha0JI0JIeHUE, U3MEPEHUE, MOJICNIMPOBAaHNE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIH );

e cJenoBaTh IMpaBWIaM IOJIb30BaHUS XMMUYECKOM MOCYNOW M J1abopaTOpHBIM 000pYAOBAaHUEM, a
TaKKe MpaBujaM oOpallleHusl ¢ BEIIeCTBaMU B COOTBETCTBUHU C MHCTPYKIUSMU I10 BBIIIOJHEHHUIO
1a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHUI0O M COOMPAHHUIO Ta3000pa3HBIX BELIECTB
(BomoOpoa W KHCJIOPOJa), TNPUTOTOBIICHUIO PACTBOPOB C OMPEASIEHHOM MAacCOBOM J0JICH
pPacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE HSKCHEPUMEHTHI 110
pacrmo3HaBaHUIO pPAcTBOPOB IIENOYEH W KUCIOT C TOMOIIbIO HMHIUKATOPOB  (JIAKMYC,
(dhenondTanenH, METHIOPAHX U IPYTHE).

K koHiy 06y4yenust B 9 kjiacce npeaMeTHbIE pe3ylIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpPMUPOBAHHOCTH Y 00YJAIOMINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHUN: XUMUYECKHI SJI€MEHT, aToM, MOJIEKya,
WOH, KAaTHOH, aHWOH, IMPOCTOE  BEIIECTBO,  CJOXXHOE  BEHIECTBO,  BaJCHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKash peaklus, XUMUYecKas CBs3b,
TerIoBOM 3¢ (eKT peakluu, MOJb, MOJSIPHBII OOBEM, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs JAUCCOIMAINS, pEeaKklUUd HOHHOTO OOMeHa, KarTajau3aTop, XUMHUYECKOe
paBHOBecHe, 0OpaTHUMble U HEOOpAaTUMBIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHUCICHHWE M BOCCTAHOBJIEHHE, AJIOTPOIHUs, amM(pOTEePHOCTS,
XUMHYECKasi CBsI3b (KOBAJCHTHAs, NOHHAs, METAaJUINYecKas), KpUCTAJUTMUECKasl PemETKa, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTh XUMHUUECKOW peaKIuu, MpeAesbHO nonmyctuMas KoHueHrpauus [1J1K
BEILIECTBA;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHH U MPUMEHSATH 3TU MOHATHUS TPU
OTIMCAHWU BEIIECTB U UX MPEBPAIlCHU;

® CIOJB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHUS (OpPMYNI BEIIECTB U YpaBHEHUU
XUMHYECKUX PEaKIINi;

® ONpeleNnsITh BaJEHTHOCTb M CTENEHb OKUCIEHUS XHUMHUYECKUX DJIEMEHTOB B COEAUHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJIacCy COEIUHEHHH Io
dbopmynaMm, BUA XUMHYECKOW CBsI3HM (KOBAJICHTHAs, HOHHAS, METaJNINYECKasi) B HEOPraHHMUECKUX



COCIIMHEHUSX, 3aps]l MOHA MO XUMHYECKOW (opmyre, xapakTep cpelbl B BOTHBIX PAacTBOPAX
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

e packpeiBaTh cMbichn [lepuonnueckoro 3akona J[. M. MeHnngeneeBa ¥ JAEMOHCTPUPOBATH €r0
MOHMMAHKE: OMUCHIBATh M XapaKTepu3oBaTh TaOIW4YHyr ¢opmy I[lepuoanyueckoii CcUCTEMbI
XUMHYECKUX D3JIEMECHTOB: pa3iMyuaTh MOHATHS «TJaBHas monarpymma (A-rpymnma)y u «mnoOodHas
noarpynna (b-rpymnma)», Manble W OOJNBIIME TMEPHOJBI, COOTHOCHUTh OO0O03HAYEHUS, KOTOPHIC
HMEIOTCSI B TIEPUOJUYECKON TabNMIle, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsia sijipa, O0IIee YUCIIO AIEKTPOHOB M PACIIPEICICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHSTH 00IIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX
COCIIMHEHUH B MpezesiaX MajblX MEPUOJIOB M TIABHBIX MMOATPYII C YIETOM CTPOCHHSI UX AaTOMOB;

e KIACCU(PUIIUPOBATh XMUMHUYCCKUE DJIEMEHTBI, HEOPTAHWYECKUE BEIIECTBA, XUMUYCCKUE PEaKIUU
(TI0 YMCITy ¥ COCTaBy YYacTBYIONIUX B PEAKIIUHU BEUIECTB, MO TEINIOBOMY (P (DEKTy, IO U3MEHEHHUIO
CTCTICHEW OKUCIICHHUSI XUMHUYECKHUX 3JICMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M CHEIUPUIECKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX M
CJIOXHBIX BEIIECTB, MOJATBEPXKIasi OIMHMCAHUE MPUMEPAMH MOJICKYISPHBIX M HOHHBIX YPaBHCHHIA
COOTBETCTBYIOIIUX XUMUYCCKHX PEAKITUI;

® COCTaBJISITh YPAaBHEHMS AJIEKTPOJUTUYECKON TUCCOIMAIIMU KHUCIOT, IIEJI0YeH U COJeH, TIOJIHbIE U
COKpaIEHHBIC ypaBHEHUS pPEaKIWid MOHHOTO OOMEHa, YpaBHECHHUS PEaKIUi, MOATBEPKIAFOIINX
CYIIIECTBOBAaHUE T€HETUUECKON CBSI3M MEXY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® PACKpHIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS
AJNIEKTPOHHOTO OajaHca 3TUX PEaAKIUi;

® TIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOYXHOCTH MPOTEKAHMS
XHUMHYECKUX TIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;

® BBIUHCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJIeMEHTa 1Mo (QopMylsie COCIWHEHHUs, MACCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKInu;

e coOmoaTh TMpaBWiIa TMOJIB30BAHUS XMMHYECKOW IMOCYIONH M J1aOOpaTOpHBIM O0OpYyIOBaHHEM, a
TaKKe IMpaBuiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB IO IOJYYEHHI0O M COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

® TMPOBOJIUTH pEaKIUH, TMOATBEP)KIAIOIMINE KAueCTBEHHBIM COCTaB  pPAa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpoMuUA-, HMOIWI-, KapOoHat-, docdar-, cummkar-,
cynbdaT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHHMS U MOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSATH OCHOBHBIE OIEpAId MBICIUTENBHON NIEATENIbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHUE,
000011IeHre, CUCTEeMAaTU3alllI0, BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUISl U3y4eHUs
CBOMCTB BEIIECTB M XUMHUYECKHX pEaKLUW, EeCTEeCTBEHHO-HAay4Hble€ METOJbl MO3HAHUSA —
HaOII0IeHNEe, U3MEPEHUE, MOJISIUPOBaHHE, SKCIIEPUMEHT (peanbHbIN

Cooepotcanue yuednozo npeomema, Kypca

8 kiaacc.

Pa3znea 1. OcHOBHbIC NMOHATHS XHMHH (YPOBEHb ATOMHO-MOJICKYJSPHBIX INpeacTABJICHHN)
(544.)

[Ipenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHus. Tesna U BewiecTsa. BelecTBa 1 UX CBOMCTBA.
UYucTele BemecTBa U cMecH. MeTO bl T03HAHUS B XUMUU: HaOII0IeHre, SKcriepuMenT. [Iprembl 6e30macHo
paboTel ¢ 00opynoBaHUEM U BemecTBaMu. CTpoeHHE MIaMeHH.

Uucteie BemectBa U cMecH. CrnocoObl OYMCTKM BEIIECTB: OTCTaWBaHUE, (HUIBTPOBAHUE,
BBITAPUBAHKE, KPUCTAJUIM3ALUS, AUCTHILIALMS. (DU3HUECKME M XUMUYECKHE SIBICHHUS. XUMHUYECKUE
peakuuu. [Ipr3Haku XUMHUYECKUX pPEeAKIUN U YCIOBUS BO3SHUKHOBEHUS U TEUEHUS XUMUYECKUX PEaKIUH.

ATOMBI, MOJIEKYJAbl W HOHBI. BeliecTBa MOJIEKYASPHOTO M HEMOJEKYJISPHOTO CTPOEHUSI.
Kpucrannuueckue wu amopdHbie BemiecTBa. Kpucrammuyeckue pelieTKd: HWOHHAs, aTOMHas W



MonekyisipHast. [IpocTeie U cloKHbIE BelecTBa. XUMUYECKUM 3JIEMEHT. MeTallibl 1 HeMeTaJlIbl. ATOMHAs
eauHua Maccel. OTHOCUTENbHASL aTOMHAsl Macca.  SI3bIK XUMUU. 3HAKU XUMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. Xumudeckue ¢opmyinsl. OTHOCUTENbHAs MOJCKYISIpHAs Macca.
KauecTBeHHBII W KOJWYECTBEHHBI COCTAaB BeEHIECTBA. BBIYMCICHUS IO XUMHUYECKHM (opmyiam.
MaccoBas 10551 XMMHAYECKOTO 3JIEMEHTA B CJI0KHOM BELIECTBE.

BanenTHOCTh XMMHYECKUX dJIeMEHTOB. OmpeeneHue BaJIGHTHOCTH JIIEMEHTOB IO (opmyrnam
OuHapHBIX coequHeHMt. COCTaBICHHE XUMHUYECKUX (DOPMYIT OMHAPHBIX COSTMHEHUH 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIpHOE yueHHEe. 3aKOH COXpaHEHHUs Macchl BemlecTB. JKU3Hb U IEATEIbHOCTH
M.B. JlomoHOCOBa. XMMHYECKHE YPaBHEHUS. THUIIBI XUMUYECKUX PEAKLIAMN.

Kucnopoa. Haxoxnenue B npupose. [lonydenue kucinopoaa B 1a00paToOpuu U MPOMBIIUIEHHOCTH.
dusnueckue W XUMHUYECKHE CBOicTBa kuciopona. ['openume. Oxcuapl. [lpumenenue Kuciopoja.
Kpyrosopot kucnopona B mpupone. O30H, auioTponus kuciaoponaa. Bo3zayx u ero cocras. 3amura
aTMocdepHOro Bo3ayxa OT 3arpsi3HeHHM i, yCUJIeHHe MapHUKOBOro 3¢ dexra, paspyuieHue 030HOBOI0
cJI0s1.

TemoBoii 3(Q¢eKT XUMHYECKOH peakuHuH, TePMOXHMHUYECKHE YPAaBHEHHHA, JK30- H
IH0TEPMUUYECKHE peaKkuuu. TONIUBO ; yroJib U MeTaH.

Bonopon. Haxoxnenne B mpupone. [lonydueHue Bomoposa B J1a0OpaTOpUH U TMPOMBIIUICHHOCTH.
duznyeckue U XMMUYECKHE CBOWCTBa Bojopoaa. Bogopon — BoccranoBuTenb. Mepbl 6€301MacHOCTH MPU
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

Bopaa. Metoapl onpeneneHust coctaBa BOAbl — aHAIM3 U CUHTE3. Pu3nvecKkue cBOMCTBa BOJIbl. Boa
B MPHUPOJIE U CHOCOOBI €e OUMCTKU. Al3palusi BoJbl. XUMHUYECKHE CBOMCTBA BOJbl. [IprMeHeHne BOJBI.
Bopa — pactBopurens. PacTBopuMocTh BemecTB B BojJie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KomuuecTtBennbie oTHomeHuss B xumuu. KosmuecTtBo BemectBa. Monb. MonsipHas Macca.
B3aumocBsi3b KOJIHYECTBA, MACChl M YHCJa CTPYKTYPHBIX €IMHHUIl BemlecTBa. 3aKoH ABOrajapo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B. (OObEMHBIE OTHOIICHHUSI Ta30B TIPH
XUMHUYECKUX PEAKIUSAX.

Baxxneiimme kitaccbl HeOpranudeckux coemuHeHuil. OKcuapl: cocTas, kinaccudukamnus. OCHOBHbBIC
U KHACIOTHBbIE OKcuapl. HomeHkimatypa okcunoB. DHU3MYECKHE M XUMHUYECKHE CBOWCTBA, MOJYYCHHE U
MIPUMEHEHHUE OKCHUJIOB.

IMaapoxcunpl. Knaccudukanus rumpoxcuaoB. OcHoBanus. Cocras. lllemoun m HepacTBopuMBbIe
ocHoBaHus. Homenknarypa. @uznueckre U XMMUYECKHME CBOMCTBA OCHOBAaHUMU. Peakuus HelTpanu3anu.
[Tonyuenue u npuMeHeHue OCHOBaHUM. AMGMOTEpHBIE OKCUIBI U TUIPOKCH/IBL.

Kucnotel. CocraB. Kmaccudukanms. Homenkmarypa. ®Pusmdeckne M XHMHYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENbHBIN s METAILIOB.

Comu. CocraB. Kimaccudukanus. Homenknarypa. dusmdeckue cBolicTBa coJield. PactBopuMocTh
COJICH B BOJIe. XUMHUYECKHE CBOMCTBA cojiel. CriocoObl mosryueHust coliel. [Ipumenenue cosiei.

['eneTnyeckas CBSI3b MKy OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX COECIUHEHMII.

JemoncTrpanun. O3HakOMIIEHHE ¢ 00pa3liaMy MPOCTHIX U CJIOKHBIX BelecTB. CocoObl OUUCTKU
BEIIECTB: KpUCTAUIM3AlUA, AUCTWUIALUSA, XpoMmaTtorpadus. OnbIThl, NOATBEPKIAIOLIME 3aKOH
COXpaHEHUs1 MACChl BEUIECTB.

[Tomyuenue u coOupanue KUCIOPOIa METOJIOM BBITECHEHUS BO3yxa U BoAbl. OnpesienieHue cocrana
Bo3nyxa. Kownexkyus negpmu, kameHHo20 yais u npooyKmos ux nepepadomxiu.
[Tonyuyenue Bogopoaa B annapare Kuna, npoBepka BogopoJa Ha YUCTOTY, TOPEHUE BOAOPOA,
coOupaHue BOAOPOIa METOJOM BHITECHEHUS BO3lyXa U BOJBI.
Awnanmus Boasl. CHHTE3 BOIEL.
3HAKOMCTBO C 00pa3IiaMu OKCUOB, KUCIOT, OCHOBaHU U coneld. HeitTtpanusanus ménoqu

KHCTIOTON B MPUCYTCTBUU WHAUKATOPA.

JlabopaTopHble onbITHI. PaccMOTpeHne BEIecTB ¢ Pa3IMyHbIMU (PU3HMUECKUMHU CBOMCTBAMHU.
Paznenenne cMecu ¢ nomotpto MarauTa. [ipumeps! puzndyeckux(njiaBjieHne BOCKa, TassHUE JIb/Aa,
pacTUpaHue caxapa B CTyIIKe, KHIIEHHe ¥ KOHJAEHCAlUs BOJbl) 1 XUMU4YeCKUX(TrOpeHne cBevn,
NPOKAJTUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJAeHCTBHE MeJIa ¢ KHUCJI0TO) siBJaeHnid. Peakunu,
WUTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKU XapaKTePHBIX peakinu(pa3iio:keHune caxapa, B3auMojeiicreue
CepPHON KUCJIOTHI ¢ XJ10puaoM 6apusi, Pazno:kenue ruipokcuia Meau npu Harpesannu) Paznoxenue
ocHoBHOTO KapOoHata meau (I1). Peakuus 3amerieHuss Meau Kelne3oM.



O3nakomiieHHE ¢ 00pa3liaMi OKCHIOB.

Bsaumopeticteue Bogopoaa ¢ okcuaom meau (11).

OHBITBI, MOATBCPKAAOIUC XUMHUYCCKUC CBOMCTBA KHCJIIOT, OCHOBAaHUIA.

Co3nanue MoJIeKyJI (IIAPOCTEPKHEBBIX).

IIpakTnuyeckne padoTsl

o [IpaBuna TexuHuku 6€30MaCHOCTH MPU PabOTe B XMMUYECKOM KabuHeTe. O3HaKOMIICHHE C
1a00paTOPHBIM 000PYIOBAaHHEM.

e OuicTKa 3arpsA3HEHHON TOBAPEHHON COJIN.

e [ToyyeHue u CBOMCTBA KUCIOPOa

e [losryueHue Bo1opoaa U U3y4eHUE €ro CBOMCTB.

e [IpuroroBiieHHE PaCTBOPOB COJIEH C OIIPENEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO
BELIECTBA.

e Pemmenme OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «OCHOBHBIE KJIACCHI HCOPTaHUYCCKUX
COCTMHEHU .

Pacyernble 3axaun:

Brruncnenue oTHOCUTETHFHOM MOJIEKYISIPHOM MaccChl BelecTBa 1o ¢popmyiie. Beruuciaenue
MaccOBOM JIOJIM 3JIEMEHTa B XMMHUUECKOM COETMHEHHUH. Y CTAHOBJIEHHUE MpocTenieil popmyIibt
BEIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxosxieHne MaccoBol J10JIM paCTBOPEHHOTO BEIIECTBA B pPACTBOPE. BhIuncieHne Maccsl
PacTBOPEHHOrO BEUIECTBA U BOJABI JUISI IPUTOTOBIIEHUS PACTBOPA ONIPENEIEHHON KOHIIEHTPAIUH.

OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUsiX.

BreramcneHns no XUMHYEeCKUM YpaBHCHUAM MACCBHI, 00BEMa U KOJTUYECTBA BEUIeCTBa OJJHOIO U3
MIPOJIYKTOB PEAKIUU TI0 MAacCce UCXOIHOTO BeIlecTBa, 00BEMY HIIM KOJMUECTBY BEILIECTBA, COJAEPKAIIIETO
ONIPEACIEHHYIO JTOJTIO MPUMECEH.

Pasznen 2. [lepuoguveckuii 3aK0H U MePUOAMYECKAS] CHCTeMAa XUMUYecKuX djiemeHToB 1. 1.
MenneneeBa. Ctpoenue aroma. (74.)

[lepBple TOMBITKM KIAaCCU(PHUKAIMM XUMHUYECKHX dJIeMeHTOB. [loHsATHE O Tpymnmax CXOIHBIX
aneMeHTOB. EcTecTBeHHBIE ceMeicTBa IIENOYHBIX METAJIOB M TaJoreHoB. bmaroponHbie rasbl
[Tepuonnueckuii 3akoH J.M.MenneneeBa. Ilepmoamyeckass cucremMa KaK €CTECTBEHHO — Hay4yHOE
Kinaccupukanus XUMUYECKUX d3JeMeHTOB. TabOnuuHas ¢opMa mpeAcTaBiIeHUs KiIacCU(UKAIMT
XUMHUYECKUX 31eMeHTOB. CTpykTypa Tabnuisl «Ilepuonnyeckas cucrema xumudeckux snemeHton J[.H.
MenneneeBa» (kopotkas ¢opma): A- u b- rpymmbl, nepuonsl. Du3MUECKUN CMBICT MOPSIKOBOTO
3JIEMEHTa, HOMepa Mepro/ia, HoOMepa rPYIIbI (A7 3JIEMEHTOB A-TPYII).

CrpoeHue aToMa: apo U dJIeKTpoHHas o0osiouka. CocTaB aTOMHBIX Si[iep: MPOTOHBI U HEUTPOHBI.
W3otonbl. 3apsj aTOMHOTO s]pa, MacCOBOE YHMCIO, OTHOCUTENbHas artomMHas Macca. CoBpeMeHHas
(bopMyTUPOBKA HOHATUS «XUMHUYECKHUI SJIEMEHT.

DnekTpoHHas 000JI0YKa aToOMa: MOHATHE OO0 PHEPreTUYECKOM YPOBHE (RJIIEKTPOHHOM CJOE), €ro
EMKOCTH. 3amojiHeHHE 3JEKTPOHHBIX CIIOEB y aTOMOB 3JIEMEHTOB IEPBOr0 — TpeThero meproios.(20
aneMeHToB) CoBpeMeHHasi GOpMYTUPOBKA MEPUOIUIECKOTO 3aKOHA.

3HaueHue nepuoAnyYecKkoro 3akoHa. Hayunbeie poctmxenuss [[.J. MenneneeBa: ucnpaBieHUE
OTHOCHUTEIIbHBIX aTOMHBIX Macc, MpeACKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, NMEPECTAHOBKU
XMUMHYECKUX JIEMEHTOB B Nepuoaudeckoii cucteme. JKuznp u gesarensHocth .M. Menneneesa.

JdemMoHcTpanum:

@u3NYeCKUEe CBOMCTBA IIENOYHBIX METAUIOB. B3auMoIeiCTBHME OKCHIOB HATpHsl, MarHus,
docdopa, cepsl ¢ BOAOH, MCCIeTOBaHNE CBOMCTB MOJIYYEHHBIX MPOAYKTOB. B3anmopelcTBre HaTpus u
Kanus ¢ BoJod. dusnyeckue CBOMCTBA rajoreHoB. BizammojeiicTBue altOMUHUS C XJIOpOM, OpOMOM U
onom.

Pa3nen 3. Ctpoenune BemecrBa.(74.)
DNEeKTPOOTPULIATEIPHOCTh XUMUYECKUX JJIeMEHTOB. (CHOBHBIE BHUJIBl XHUMHYECKOH CBSI3H:

KOBAJICHTHAsA HCIHOJIAPpHAA, KOBAJICHTHAA IIOJIAPpHAd, HWOHHAd. BaneHTHOCTh DJIEMEHTOB B CBETE
BHCKTpOHHOﬁ TCOpHUU. CrelrneHb OKHCIICHHS. HpaBI/ma ONpCACIICHUA CTEIIEHEeW OKHCJICHHS SJIEMEHTOB.



OKHCINTEJBbHO- BOCCTAHOBHUTEJIbHbIe peakuuu. IIpomecchl oOKHcCIeHHMS W BOCCTAHOBJICHMS.
OxucJInTeIN 1 BOCCTAHOBHUTEJ/IH.

JdeMoHcTpanum:

ComnocraBrieHne (PU3NKO-XUMHUYECKUX CBOWCTB COCAMHEHHH C KOBAJCHTHBIMA M WOHHBIMU
CBS3SIMMU.

N3yuyenne 00pa3noB BemecTs MeTAJI0B M HEMETAJLIOB.

B3anMmopeiicTBHe rIAPOKCHAA IMHKA € PACTBOPAMH KHMCJIOT U 1IeJI04e.

OnbIThl OKHUCJIMTE/IBLHO- BOCCTAHOBHUTEJIBHBIX peakuuii(ropeHue, peaknuu Ppa3jioKeHUs H
COeIMHEHUA)

9 kiaacc.

Pa3znen 1. MHoroo6pasue XuMH4eCKHX peaKkuui
IHepuoanyeckuii 3axoH [.M.MenneneeBa. [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€MEHTOB
J.N.Menneneea. CTpoeHne aToMOB . 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB XUMHYECKHX
3JIeMEHTOB NePBbIX TPEX MEPUOI0OB KaJIUs ,KAJIbLIHMA U UX COeJMHEHU B COOTBETCTBUM C
nojoxenueM B Ilepuoanyeckoii cucreMe M CTPOEHHUsI HX aTOMOB.
Crpoenne BeniecTBa: BU/bl XHMHY€CKOH CBA3H. THIIBI KPUCTANIHYECKUX PELIETOK,
3aBHCHMOCTDH CBOMCTB BelECTB OT THIA KPUCTAJJIMYECKOH PelIéTKY U BUA XUMHYECKOM CBS3H.
Knaccupukauusi ¥ HOMEHKJIATypa HEOPraHUu4YeCKMX BelecTs. XuMHU4YecKHue CBOMCTBA
BellleCTB, OTHOCSIIMECS K Pa3JIHYHbIM KJIacCaM HEOPraHMYeCKHX COeNHEeHUIl, TeHeTHYeCcKasi CBS3b
HEOpPraHU4ecKUX BellecTB.
Knaccudukanus XuMHUYeCKUX peakluii: COeAMHEHNUs, Pa3IoKeHHs], 3aMelIeHHs], 0OMeHa.
OKHCIINTENBHO-BOCCTAHOBUTENBHBIEC peakMi. OKUCIUTENb, BOCCTAHOBUTEND, IIPOLIECCHI
OKHCJIEHUS U BOCCTaHOBJIEHUA. COCTaBIECHUE YPaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C
MOMOIIBI0 METO/1a JIEKTPOHHOTO OajaHca.
TemoBbie 3¢ (dekThl XUMHUYECKUX peakuuid. DK30TepMHUYECKHE U SHIOTEPMHUYECKHE PEAKIIHH.
Tepmoxumuueckne ypaBHeHUs. PacdeTsl 0 TEpPMOXUMHUYECKUM YPaBHEHHUSIM.
CKOpOCTh XMMHUUYECKUX peakinil. @aKTOpBhI, BIUSIONIME Ha CKOPOCTh XUMUYECKTX PEAKIIUH.
[IepBoHauanbHOE NMpPEACTABICHUE O KaTAJINU3E.
O6patumsie peakiuu. [ToHsATHE O XUMUYECKOM PaBHOBECHUH.
XHWMHUYECKUE pEaKIMUd B BOJHBIX pPAacTBOpax. OJEKTPOJMTHI M HEIJIEKTPOJUTHI. VOHBIL
Karvonsl u aHuoHbl. I'mapartHas Teopus pacTBOPOB. ODJEKTPOJUTHYECKAS — AUCCOLMALMS KHUCIOT,
ocHOBaHUH U coneil. Cnalble U cuibHBIE AMEKTpoNUThl. CTenenp auccounanuu. CTeneHb AUCCOIHMALINH.
Peakuuu nonHoro ooMeHa. Y cnoBusi TeUEHUs peakiiii HOHHOro 0OMeHa 10 KOoHIa. XUMHYECKUe CBOICTBa
OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COEIMHEHHIl B CBETE MpEACTAaBICHUN 00 3JIEKTPOJIUTUYECKON
JUCCOLIMALMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuid. [lonsaTue o ruaponuse comneil.
JdemMoHcTpanum:
O3HakoMJiIeHHe ¢ MOJEJSIMM KPHCTAIMYECKHX PEHIETOK HEOPraHMYeCKuX BellecTB-
METAJJIOB M HeMeTA/UI0B (rpaduT U aaMa3s), CJI0KHBIX BellecTB (XJIOPU/I HATPHUSA) .
[IpuMepsl 3K30- ¥ S3HIOTEPMHUUECKUX PEAKIIMII.
B3anMopelicTBUe MHKA C COJSTHOM M YKCYCHOM KHCIOTOM. B3auMopeiicTBrHe rpaHyIupOBaHHOTO
LMHKA ¥ [IUTHKOBOM IbUIN C COJITHOM KUCIIOTOM.
B3aumopeiictBue okcuga menu (II) ¢ cepHO#l KHCIOTOM pa3sHOM KOHIEHTpALMU MpPU Pa3HBIX
TEMIEPATYpaX.
I'openue yris B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE.
I'openue cepsl B paciiaBJIe€HHOMN CENNUTPE.
HcnplTaHne pacTBOPOB BELIECTB HA JIEKTPUUECKYIO IIPOBOJAUMOCTb.
JIBMKEHNE HOHOB B JJIEKTPUYECKOM IIOJIE.
IIpakTnuyeckune padoThbI:
W3ydeHne BIUsSHUSA yCIOBUM IPOBENEHUS XUMUUECKON pEaKMU Ha €€ CKOPOCTb.
Pemenune skcrepuMEHTANBHBIX 3a7ad 1Mo Teme «(CBOMCTBA KHUCIOT, COJIEH M OCHOBAHMM Kak
IIEKTPOJIUTOB
JlabopaTopHbIe ONBITHI:



Peakinu oOMeHa MeX Ty pacCTBOPaMH AIIEKTPOJIUTOB
Pacuernbie 3agaun: BelunciieHUs 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKLIHM.

Pa3nen 2. Muorooopasue Bemectn.(384.)

Hemeramnbl. Tanorensl. [lonokeHrne B NEPUOAMYECKONW CHUCTEME XUMHUYECKUX DJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenwe B npupoje. dusuueckue M XUMHUYECKHE CBOMCTBA TrajOr€HOB.
[Tonydyenue n npumeHeHue rajnoreHoB. Xiop. @usnyeckue U XMMUYECKHEe CBOMCTBA Xiopa. [Ipumenenune
xyiopa. XnopoBogopoa. dusndeckue cpoiicta. [lonyuenue. Constuas kucinora u e€ conu. KauectBennas
peakuusi Ha XJIOpUI-UOHBI. Pacmno3HaBaHue xyopuzioB, OpomuI0B, HOauA0B. /[lelicTBue Xxjopa u
XJIOPOBOJ0OPO/Ja HA OPraHMU3M 4YesloBeKka. BaxkHelinme XJI0puabl ¥ UX HAXO0KIeHHe B IIPUPOe.

OO0mas xapakrepucTtuka 6 A rpynnbl. Oco0eHHOCTH CTPOEHHSI AaTOMOB, XapaKTepHbIe
creneHu okucjenusi. Kucnopon u cepa. Ilonoxenue kuciopona u cepsl B [ICXD, cTpoeHune ux aToMoB.
Cepa. Amotponus cepbl. @usndeckre U xumudeckue csorictsa. Haxoxnenue B npupone. [Ipumenenue
cepbl. CepoBosiopoa. CepoBoopoiHasi KucioTa U ee conu. KauecTBeHHas peakuusi Ha CyJb(UI-HOHBI.
Oxcup cepsol (1V). @usznueckue n xumudeckue cpoiictsa. [Ipumenenne. CepHucTas KUCIOTa U €€ COJIM.
KauectBennas peakuus Ha cyiab¢ut-uonsl. Okcun cepsl (VI). CepHas kuciora. XUMHUYECKHE CBONCTBA
pa3baBieHHON W KOHLEHTPUPOBAHHO — TPYMIbINA CepHOM KucIOoThl. KauecTBeHHas peakiuus Ha cyabdar-
MOHbl. XMMHMUYECKUE pEeaKlWH, Jie)Kallue B OCHOBE MOJYyYEHHUS CEPHOM KHUCIOTHI B MPOMBIIIJIEHHOCTH.
[IpuMeHeHne cepHOM KHUCTIOTBHI.

Azot u docdop. [Nomoxenue azora u pochopa B [ICXD, ctpoerne ux atoMoB. A30T, pU3NIECKHE
1 XUMHUYECKHE CBOICTBA, MoylyueHue 1 npuMeHenne. KpyroBopot a3ora B mpupojie. AMMHUaK: pu3nyeckue
U XMMHYECKHE CBOWCTBA, MosiyueHue u npumeHeHue. Comu aMMOHHs. A30THasi KUCJIOTa M €€ CBOMCTBA.
OxucauTenbHble CBOWCTBA a30THON KUCIOTHI. [lomyueHnne a30THON KUCIOTHI B 1abopaTopuu. XUMHUECKUE
peakuyy, JeKalye B OCHOBE MOJIyYEHHs a30THOM KHMCIIOTBHI B MPOMBIIIEHHOCTH. [IpuMeHeHne a30THOM
kucyoThl. CoJi a30THOM KUCTIOTHI U UX IPUMEHEHHUE. A30THBIC yI0OPECHMUS.

®docdop. Anmnorponust pochopa. dusnueckue u xumuieckue cBorictsa docdopa. Oxenn hochopa
(V). Oprodochopnas kuciora u ee con. DochopHbie yroOpeHHUs.

VYraepoa u kpemuuid. [lonoxxenune yrnepona u kpeMuusi B [ICXD, ctpoeHne ux atoMoB. YTIIEpOJ.
Amnorponust yraepona. dusmdeckne W XUMHYECKHE CBOWCTBA yriepoaa. AmcopOmus. YrapHbId ras,
CBOMCTBa M (DM3HOJOTHYECKOEe NEHCTBUE HA OpraHU3M. YTJEKUCIbIN ra3. YrojibHas KUCIOTa U €€ COJIH.
KauectBennsle peakuuu Ha KapOoHaT-MOHBL. KpyroBopor yriepona B mpupojne. OpraHudeckue
COEIMHEHMS yIiiepoJa.

Kpemunii, ero d¢u3snyeckne M XUMHYECKHEe CBOWCTBA, IOJy4eHHe W TNPUMEHEHHe.
Coenunenussi kpemHusi B npupoge. Oxcun kpemuus (4). KpemHueBasi KHCI0Ta M ee COJIHU.
CuiMKaThl, MX UCIOJIb30BaHKUE B ObITY, MEAUIUHE, IPOMBINLICHHOCTH. BaskHelilmme cTpouTe/IbHbIE
MaTepUHaJIbl: KepaMHKa CTEeKJI0, IeMeHT, O0eToH, :xeje300eToH. IIpoGiaembl Oe3omacHoOro
HCIO0JIb30BAHNS CTPOUTEIbHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HU.

Mertamnel.  [lomoxxkenue wmeramioB B IICXD  J[.M.MenneneeBa, CTpoe€HHE HMX aTOMOB.
Meramueckast cBsi3b. Du3nyeckue CBONCTBA METAJUIOB. Psl aKTUBHOCTH METAJIOB. XHWMHUYECKHE
cBoiicTBa MeTaiioB. OOme cnocoOs! moydyeHus: MetauioB. CriaBbl MeTayioB. llenoyHbie MeTaIbl.
[TonoxeHrne MENOYHBIX METAJUIOB B IMEPUOJUYECKOW CHCTEME, CTpPOEHHE UX aroMoB. HaxoxIeHue B
npupojae. Maruuii u Kanbluii, UX BaxHeimume coequHenust. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amromunuil. llonokeHune amOMUHMS B NEPUOAUYECKOM CHUCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B mpupone. dusndeckne ¥ XMMUYECKHE CBOMCTBA altOMUHUS. AM(OTEPHOCTh OKCHIA U
TUAPOKCH/IA aTFOMHUHHUSL.

XKeneso. IlomoxxeHnue xene3a B MEPUOJUYECKON CUCTEME, CTPOCHHME €ro aroma. HaxoxneHue B
npupose. dusznyeckne U XMMHUECKHE CBOWCTBA eje3a. BakHelllne COeIMHEHMs )Keje3a: OKCHUIBI,
ruapokcuabl u comu xenesa (1) u sxxenesa (111). KagectBennsle peakiinu Ha HOHBI.

JdemoHcTpaumnu:

DuU3NYECKUE CBOKCTBA TAJIOTEHOB.

[Tonyuenue xa0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJE.

AnnotponHbie Moupukanuu cepbl. OOpa3ibl IPUPOAHBIX CYIb(UIOB U CYyIb(aTOB.



[lomyyeHne amMmHuaka W €ro pactBopeHue B Boje. O3HaKOMIIEHHE C 00paslamMH MPHPOTHBIX
HUTPATOB, pochaToB

Mojenu KpUCTAJUIMYECKHX PeIIETOK anmasza U rpadura. 3HAaKOMCTBO ¢ 0Opas3laMu MPHPOTHBIX
KapOOHATOB M CHIIUKATOB

3HaKOMCTBO C OOpa3lamM BaXHEWIIMX COCAWHEHWN HATpUs, Kalus, NMPUPOIHBIX COCIAWHEHHUN

KaJpLUsl, pyJaMH XkKeje3a, COCAUHEHMSIMM allOMUHMS. B3aumoJeicTBUE LIENOYHBIX, ET0YHO3EMEIbHBIX
METaJJIOB U aJIIOMUHUS ¢ BOJoW. CxKkuranue xeie3a B KUCIOPOJIE U XJIOPE.

IIpakTnuyeckune padorThI:

[Tony4yeHue COJIIHONM KUCIIOThI U U3y4EHUE €€ CBOMCTB.

Pemenue skcnepuMeHTanbHbIX 3a7a4 o Teme «Kucimopoa u cepa»

[Tonyuenue amMmmmuaka 1 U3y4eHHe €ro CBOMCTB.

[Tonyyenue oxcuaa yriepona (1V) u uzydenue ero ceoiict. Pacro3naBanue kapOOHATOB.

Pemenue sxcriepuMeHTaNbHBIX 3a]a4 10 TeMe «MeTallibl U UX COETUHEHUS.

JlabopaTopHbIe ONBITHI:

BriTecHeHMe ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KauectBennsie peakuuu cynbdua-, cynbPur- u cyiabpaT- HOHOB B pacTBOPE.

O3zHakoMJieHHE ¢ 00pa3LaMu cepbl U €€ MPUPOJIHBIMU COETUHEHUSIMHU.

B3anMoperictBre coseil aMMOHHS CO IIEJI0OYaAMM.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakiiys Ha yrJIEKUCIBIN ras3.

N3yuenune oOpa3oB meramwioB. B3anMonelicTBrue MeTaIIOB ¢ pacTBopaMu cojieil. O3HaKOMIICHHE
CO CBOMCTBaMM U IpeBpalleHUsIMH KapOOHATOB U THIpokapOoHaToB. [lomyuenue rugpokcua aTrOMUHUS
Y B3aMMOJICVCTBHE €r0 ¢ KUCIOTaMU U 1ienodyaMu. KauecTBeHHbIE PEaKIIUK Ha HOHbI Fe?* u Fe¥*

PacyerHble 3agauu:
Boruncnenuss mo XuMUYeCKMM YpaBHEHHSAM MAacchl, 00bEMa WJIM KOJIMYECTBA BEIIECTBA OJHOTO M3
MPOJIyKTOB pEaKLUU MO Macce HWCXOTHOTO BEIeCTBa, O0ObEMY WIIM KOJUYECTBY BEIIECTBA, COJEPKALIETro
ONPEACIEHHYIO OO0 MPUMECE.

Pasznen 3. KpaTkuii 0030p BaxHeiIUX OPraHuvdecKux BeuecTn.(74.)

IIpenmer opranuyeckodl xumuu. Heopranumueckue M OpraHM4eCKHE COEIUHEHUS. YTIIEpoa —
OCHOBa *u3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI AaTOMa YIJIepo/ia B OPraHUYECKUX COCTMHEHUSX.

VYraesonoponsl. [IpenensHbie yrieBoaopoasl. MetaH, 3TaH, IpoliaH — IpoCcTeNIINe IpeaAcTaBUTEeNN
IpeeNbHbIX  YraeBoJopoJoB. CTpykTypHble (GOpMyNbl  YIriIeBOAOpOAOB. ['omosormueckuil  psn
IpelenbHbIX  yriieBoAopoaoB. ['omosorn. @usnueckue U XUMHYECKHE CBOWCTBA IpeleNIbHBIX
yriaeBoJopoJoB. Peakuuu ropenus u 3amerienus. HaxoxaeHnue B npupojie MpeaesbHbIX YIiIeBOJ0POIOB.
[IpumeHeHue meraHa.

HenpenenbHble yrieBogopoAbl. OTWIEHOBBIM PsIil HENPENENbHBIX YIIEBOAOPOIOB. OTHIIEH.
dusnyecKue U XMMUYECKHEe CBOWCTBA 3TUJICHA.

AUETWIECHOBBIM sl  HENPEAEHbHBIX  YIJIEBOLOpoAOB. AnerwieH. CBOHCTBa  aleTHIICHA.
[IpumeHeHue aneTuieHa.

IIpousBoanble yriaeBogoponoB. KpaTkuii 0030p oOpraHuMuecKMX COEIMHEHHMH: OJHOATOMHbIE
CIHPTHI, KAPOOHOBBIE KHCIIOTHI, CI0KHBIE 3(DUPBI, )KUPbI, YTIIEBO/Ibl, AMUHOKHUCIIOTHI, Oe1Ku. Ponb 6enkoB
B OpranusMe. MarepuajbHOE €IMHCTBO OPraHU4EeCKUX U HEOPraHNYECKUX BELIECTB.

[lonsiTHE O BBICOKOMOJIEKYJISPHBIX BemecTBax. CTpyKTypa IOJHUMEPOB: MOHOMED, IOJIMMED,
CTPYKTYPHO€ 3B€HO, CTEIIEHb NOIMMepHU3aluu. [lonnaTHIeH, NOIUNIpONIEH, TOJTUBUHIWIXIOPH.

JdeMoHcTpanum:

Mogenu MoJieKya OpraHMYecKMX COeIuHEeHuH. [opeHue yrieBoJopoJoB U OOHapyX eHHe
IIPOJIyKTOB UX ropenus. KauecTseHHas peakuus Ha oTwiieH. [lomydyenue stuneHa.

PacTBopenue sTuiioBoro cnupra B BoJe. PacTBopeHune rimneprHa B BOJIE.

[Tonyuenue u cBOICTBa YyKCYCHOM KHCIOTHI. MccinenoBaHue CBOMCTB KUPOB: paCTBOPUMOCTB B BOJIE
U OpPraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE pEAKIIMM HA [VIIOKO3Y U Kpaxmall.



O3nakomiieHHE ¢ 00pa3amMu U3eNUil U3 MOJMATUIICHA, TTOUITPONIIICHA, TOTMBHHUIXIOPH/IA.



Temamuueckoe naarnupoeéanue, 6 mom uucie c yuemom paﬁoueﬁ npozpammoel 6ocnumanus ¢
YKazanuem Koiuvecmea 4acoe , O0MBOOUMDBIX HA OCBOCHUE KAXNCOOIU meMbl

Yyeb6HO-TeMaTUUYECKNi nyiaH 8 Knacc

Ne n/m

HaumenoBanue
pa3aesioB U TeM

Koanue
CTBO
yacos
(Bcero)

Llenesble opueHTUPbI Pe3yIbTaTOB BOCNUTAHUA

Pazgen 1 OcHOBHBIE TTIOHITHUS

xumuH (54 yaca)

Tema 1. 21
1 IIepBoHauanbHbIC
XUMHYECKHE
IMOHATHS
2 |Tema 2. Kucnopoj. 5)
OKcuipl, TOPEHHE.
3 |Tema 3. Bomopon 3
4 [Tewmad. 8
PactBops1. Bona.
5 |Tema 5: «3akon 17

ABorazpo.
Monsipabiii 00beM
ra3oB. OCHOBHEIE
KJ1acChl
HEOPraHMYeCKUX
COEIUHEHUN.

MpakAaHCKO-NaTPUOTUUYECKOE BOCNUTAHME,
MOHMMaIOLLMIA CBOKO CONPUYACTHOCTb K MPOLLIOMY,
HacTosLleMy 1 byayliemy pogHoOro Kpas, cBoei PoauHbl —
Poccuun, Poccuitickoro rocyaapcTaa.

MMEI-OLLI,Mﬁ nepsoHa4dYasibHble NpeacTtaBieHNA O NpaBax U
OTBETCTBEHHOCTU YENOBEKA B O6LU,eCTBe, rpaxaaHCKux
npasax un o6a3aHHoOCTAX.

MPUHUMAIOLLMIA yHacTUE B X KU3HK Knacca,
obuweobpa3oBaTenbHOM OpraHn3aLUmm, B 4OCTYNHOM Mo
BO3PacCTy COLMAIbHO 3HAYMMOWN AeATENIbHOCTMU.

DKOJIOrHYeCKoro BocnuTaus .[IOHMMaKOWMIA LEHHOCTb
NpMpoAbl, 3aBUCMMOCTb KU3HW Nt04EN OT NPUPOAbI,
BANAHME NOAEN HAa NPUPOAY, OKPYKaIoLLYIO Cpeay.

Mpossnatowmin Ntob6oBb N HepekHoe OTHOLWEHMUE K
npupoae, HeNpuaATUE 4, eUCTBUMI, NPUHOCALLUX BPes,
npupoae, 0cCoO6eHHO XKMBbIM CyLLECTBAM.

Bblpa)-KalOU.LVIﬁ rOTOBHOCTb B CBOEW AeATeNIbHOCTU
npnaepxmsatbCA 3KONTONrMYECKNX HOPM.

LleHHOCTU Hay4YHOro No3HaHuA Bblpa)‘KaIOLLI,VIlZ
NO3HaBaTe/ibHbl€ NHTEPECHI, aKTUBHOCTD,
Nt0603HATENBbHOCTb M CAMOCTOSATENIbHOCTb B NO3HAHUMN,
MHTEpPEeC N yBaxKeHne K Hay4yHbiM 3HaHUAM, HayKe.

Ob6nagatowmin nepBoHa4YabHbIMW NPEeACTaBAEHUAMMN O
NPUPOAHBIX U COLMANbHbIX 0O6BEKTAX, MHOroobpasmm
06BEKTOB M ABMIEHUI NPUPOAbI, CBA3U }KUBOWN N HEXMBOM
npupoabl, 0 HayKe, HAY4YHOM 3HAHUMU.

Nmerowmin nepBoHavaibHble HaBblkK Hab O AEHN,




cMcTemaTm3aumm M OCMbICIEHUA ONbiTa B
€CTeCTBEHHOHay4YHOM N T'yMaHUTapHOM 061acTAX 3HaHUA.

Paznen 2: «Ilepuoauueckuii . Tpa)aaHCKo-NaTpnoTUYecKoe BocnuTaHue.
3aKOH U IICPUOJNICCKas
cucreMa XuMHN4YeCKux
anemeHTOoB .. Meneneena.
Crpoenne aToMa (7 4acoB) Poccuun, Poccuitckoro rocyaapcrsa.

MOHMMAIOLLLMIA CBOKO CONPUYACTHOCTb K NPOLLIOMY,
HacToAweMy 1 byayuiemy poAHOro Kpas, cBoeit PoguHbl —

Mmetowmii nepBoHavanbHble NPeACcTaBNEeHUA O NpaBax U
OTBETCTBEHHOCTU Yesl0BEKA B OOLLECTBE, FparkaAaHCKMUX
npaBax U 06A3aHHOCTAX.

MPUHMMAIOLLNI yYacTUE B KMU3HU Knacca,
0b6uweobpa3oBaTenbHOM OpraHU3aLumm, B AOCTYNHOM Mo
BO3PacCTy COLMAbHO 3HAYMMOWN AeATEeNIbHOCTMU.

IKO0JIOrH4ecKoro BocnuTaus .[TOHMMaOWMN LEHHOCTb
NPUPOAbl, 3aBUCMMOCTb }KU3HU NOAEN OT NPUPOAbI,
B/INSIHWE NIOAEN HA MPUPOAY, OKPYKAOLLYIO cpeay.

Mpossnatowmin Nntob6oBb U HepekHoe OTHOLWEHME K
npupoae, HenpuaATUe 4, eUCTBUMN, NPUHOCALLUX BPes,
npupoae, 0CO6EHHO XKUBbIM CyLLECTBAM.

Bblpa)-l-(al-OlJ.I,Mﬁ rOTOBHOCTb B CBOEW 0eATeNbHOCTU
npnaepxmeatbCA 3KOJTONMYECKNX HOPM.

LLleHHOCTU Hay4YHOro No3HaHuA Bblpa)KaI-OLLI,Mf;I
NO3HaBaTe/ibHbl€ UHTEPECHI, aKTUBHOCTD,
Nto603HATENBHOCTb M CAMOCTONATENIbHOCTL B NO3HAHWMN,
MHTEPEC N YBaXKeHne K Hay4YHbiM 3HAaHUAM, HaYyKe.

Obnapatolwmii nepBoHaYaNbHbIMU NPeACTaBNEHUAMM O
NPUPOAHBIX U COLMaNbHbIX 06bEKTAX, MHOroobpasunu
06BEKTOB M ABMIEHUI NPUPOAbI, CBA3U }KUBOWN N HEXMBOM
npupoAabl, 0 HayKe, HAyYHOM 3HaAHUMW.

Mimetowmii nepBoHaYaibHble HaBblKK HabloAEHUN,
cucTemaTm3aLmm U OCMbICIEHMA ONbiTa B
€CTeCTBeHHOHay4YHOM 1 r'ymaHMUTapHOM 061acTax 3HaHUA.

Paszien 3 Xumudeckas CBA3b. LleHHOCTU Hay4YHOro No3HaHuA BbipaxkatoLwmii

Crpoenne emiectsa. (74aC0B) || fo3yaparenbHble MHTEPECH], aKTUBHOCTb,

N0603HATENbHOCTb M CAMOCTOSATENIbHOCTb B NO3HaHUMN,




WMHTEpPEeC N yBaXKeHMe K HayYHbIM 3HAaHMAM, HayKe.

O6nagatowmin nepBoHaYaibHbIMWU NPeACTaBAEHUAMMN O
NPUPOAHbIX U COLMANbHbIX 06beKTax, MHOroobpasunu
06bEeKTOB M ABNEHWI NPUPOAbI, CBA3U KUBOW U HEXKMUBOM
npupoabl, 0 HayKe, HAY4YHOM 3HAHUMU.

Nmerowmin nepBoHaYaibHble HaBblKM Hab O AEHN,
cucTeMaTu3aLUmMm U OCMbICIEHUA ONbITa B
€CTEeCTBEHHOHAY4YHOM U 'YMaHUTAapPHON 061acTAX 3HAHUA.

HUroro: 68

Yyeb6HO-TeMaTUUYEeCKMM nnaH 9 Knacc

Ne n/n| HanmenoBanue pasaenos u| KoanuecTso || LieneBble opMeHTUPbI pe3ynbTaToB BOCMUTAHUA
TeM 4acosB
(Bcero)
5 lpa)aaHCKO-NaTpuoTHMyeckoe

HOBTOpCHI/IC OCHOBHBIX
BOITPOCOB KypcCa 8 ximacca

BOCnNUTaHue. [TOHMMAIOLLNI CBOKO
COMPUYACTHOCTb K NPOLINOMY, HAaCTOALLEMY U
6yaywemy poaHoro Kpas, ceoen PoguHbl —
Poccuu, Poccminckoro rocyaapcTaa.

Nmetowmin nepBoHavasibHble
npeacTaBNeHMA O NpaBax U OTBETCTBEHHOCTU
YyenoBeKa B 06LWECTBe, rpaykAaHCKMX NpaBax u
06A3aHHOCTSAX.

MPUHUMAIOLLMI y4acTUE B XKU3HU KNacca,
0buweobpa3oBaTenbHOM OpraH13auum, B
AOCTYNHOM NO BO3PACTy COLMANbHO 3HAYMMOM
AeATeNbHOCTMH.

LleHHOCTU Hay4YHOro No3HaHuA
Bblpa)Ka}OLLI,VIl)‘I NO3HaBaTe/ibHbleé NHTEPECHI,
dKTUBHOCTD, Ntob603HATENbHOCTb U
CaMOCTOATE/IbHOCTb B NO3HAHUWN, UHTEPEC U
yBa*XeHne K Hay4yHbiMm 3HaHNAM, HayKe.

Obnapatrowmin nepBoHavYaNbHbIMU

npeacTaBNeHUAMM O NPUPOLHbIX U




coumanbHbix 06beKTax, MHOroobpasum
0OBEKTOB M ABNEHUI NPUPOAbI, CBA3M KMUBOM
N HEXMBOM NPUPOAbI, O HAYKe, HAy4YHOM
3HaHUM.

Nmerowmin nepBoHaYaibHble HaBbIKK
HabnogeHMN, CUCTEMATMU3ALUM U OCMbICNEHMUA
OnbiTa B €CTECTBEHHOHAYYHOM U
rYMaHMTapHOM 061acTAX 3HAHUA.HAYMMOWN
neATeNbHOCTH.

Pazgen 1. 16
MHoroo0pa3ue XMuMHUYECKUX
peakuuii
Temal 6
2 | KiaccupukanusXxuMUIeCKIX
peakuui
Teopust 2AEKTPOIUTUUECKON 10

JUCCOIMHMalluH

FpaXXpaHCKo-naTpuoTuyeckoe
BOCnNUTaHue. MoOHMMaIOLLNI CBOKO
CONPMYACTHOCTb K NPOLLIOMY, HAaCTOALLEMY U
6yaywemy poaHoro Kpas, ceoen PoguHbl —
Poccuu, Poccminckoro rocyaapcTea.

Mmetowmin nepBoHavasbHble
npeacTaB/ieHMA O NpaBax U OTBETCTBEHHOCTU
YyenoBeKa B 06OLWECTBE, rpaXKAaHCKMX NpaBax u
06A3aHHOCTSAX.

MPUHUMAIOLLMI yYaCTUE B XKU3HU Kaacca,
obuweobpa3oBaTenbHOM OpraHn3auum, B
AOCTYNHOM NO BO3PACTy COLMANbHO 3HAYNMMOM
AeATeNIbHOCTMY.

LleHHOCTU Hay4YHOro No3HaHUA
Bblpa)KaIOU.LMVI NO3HaBaTe/ibHblE NHTEPECHI,
dKTUBHOCTD, Ntob603HATENbHOCTb U
CaMOCTOATE/IbHOCTb B NO3HAHUWN, UHTEPEC U
yBa*XeHne K Hay4yHbiMm 3HaHUAM, HayKe.

Obnapatowmin NnepBoHaYaNbHbIMMK
npeacTaBNeHUAMMU O NPUPOAHbIX U
coumanbHbiX 06bEKTaX, MHOroobpasum
06BEKTOB M ABNEHUI NPUPOAbI, CBA3U KMUBOM
N HEXXMBOW NPUPOAbI, O HayKe, Hay4YHOM
3HaHUW.

Nmerowmin nepBoHavaibHbie HaBbIKK
HabAloAEeHUIN, CUCTEMATU3ALNM U OCMbICNEHUA
onbiTa B €CTECTBEHHOHAYYHOM U




rYMaHWTapHOM 061acTAX 3HAHMA.HAYMMOlA
[eATeNbHOCTH.

Paznen 2. MHoroo6pasue 38

Bemiects .(384.)
4 |Tema3 I'anorenst 5)
5 |Tewma 4. IToarpymmna 6

kuciopoia. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIIUH.

6 |Tema 5. IToarpynma a3ota 9

7 |Tema 6. IToarpyrmia 8
yriepoa

8 |Tema 7. O6mme cBoiicTBa 11
METaJIOB

IK0J0rn4ecKoro BOCIHHUTANSA
.TToHMMato WK LEHHOCTb NPUPOABI,
3aBUCUMOCTb XXMU3HU NHOAEN OT NPUPOAbI,
B/INSIHWE NIOAEN HA MPUPOAY, OKPYKAOLLYHO

cpeay.

Mpossnatowmin ntobosb n HepexHoe
OTHOLLEHME K Npupoae, HenpuaTue 4,
encTBMN, NPUHOCALLMX Bpe npupoae,
0COHEHHO KUBbIM CYLLLECTBAM.

BblparkatoLwmii roTOBHOCTb B CBOEM
AeATeNIbHOCTM NPUAEPHKUBATLCA
3KONOTMYECKMUX HOPM.

dusunyeckoe BocnutaHme, opmmpoBaHume
KY/IbTypbl 340POBbSl U SIMOLMOHANBHOIO
6narononyuus

BepekHo oTHOCAWMICA K dU3nyeckomy
34,0p0BbI0, COBNOAAOWMIA OCHOBHbIE
npaswu/a 340p0OBOro 1 6esonacHoro ana cebs
W Apyrux ntogen obpasa Ku3Hu, B TOM Yncie B
nHPopMaLMOHHOM cpeae.

Bnapetowmit OCHOBHbIMM HaBblKaMU TMYHOM
M 0bLLLeCTBEHHOM rMrMeHbl, 6esonacHoro
nosegeHun B 6bITy, Npupoae, obuiecTse

Tpyaosoe BocnutaHue. Co3HaloLWmn
LEeHHOCTb TPY/Aa B XM3HU YE/1I0BEKA, CEMbMY,
obuiecTsa.

MpoABAAIOWMIA YBaXKeHUE K TpyAay, NI0AAM
Tpyaa, 6epexkHoe oTHOLEHWE K pe3yibTaTamM
TpyAa, OTBETCTBEHHOEe noTpebaeHme.

MpoABAAOLWMIA MHTEPEC K PA3HbIM
npodeccmam

LleHHOCTM Hay4yHOro NO3HaHUA Bbipakatowmii




NO3HaBaTe/ibHble NHTepeCbl, aKTUBHOCTb,
Nto603HATENIbHOCTb U CAMOCTOATE/IbHOCTL B
NMO3HAaHUU, UHTEepPeC N YyBaXKeHne K Hay4HbIM
3HaHMAM, HayKe.

Obnaparowmin NnepBoOHa4YaNbHbIMMK
npeacTaBNeHUAMM O NPUPOAHbIX U
couManbHbix 06bEKTaX, MHOro06pasum
06BHEKTOB M ABMIEHUI NPUPOAbI, CBA3M KNBOW
N HEXXMBOW NPUPOAbI, O HAYKe, Hay4YHOM
3HaHUW.

Mmetrowmin nepBoHaYaibHble HaBbIKK
HabNtoAeHWUN, CUCTEMATM3ALUN U OCMbICEHNA
onbiTa B eCTECTBEHHOHAYYHON U
rYMaHMTapHOM 061acTAX 3HAHUA.HAYMMOW
AeATeNIbHOCTMU.

Pasznen 3. Kparkuii
0030p Ba)KHEHIIMX OPraHUYeCcKuX
BellecTB

IparkaaHCKO-naTpuoTUyecKkoe
BOCnNUTaHue. [TOHMMAIOLLNI CBOLO
COMPUYACTHOCTb K NPOLIOMY, HAaCToALLEMY U
b6yaywemy poaHoro Kpas, ceoein PoguHbl —
Poccuu, Poccminckoro rocyaapcTea.

Nmetowmin nepBoHavasbHble
npeacTaBNeHMA O NpaBax U OTBETCTBEHHOCTU
YyenoBeKa B 06LWEeCTBe, rpayKAaHCKMX NpaBax u
06A3aHHOCTAX.

MPUHUMAIOLLMI yYacTUE B XKU3HU KNacca,
0buweobpa3oBaTenbHOM OpraHn3auum, B
AOCTYNHOM NO BO3PACTy COLMANbHO 3HAYMMOM
AeATeNIbHOCTMH.

LleHHOCTU Hay4YHOro No3HaHuA
Bblpa)Ka}OLLI,VIVI NO3HaBaTe/ibHbleé NHTEPECHI,
dKTUBHOCTD, Ntob603HATENbHOCTb U
CaMOCTOATE/IbHOCTb B NO3HAHUWN, UHTEPEC U
yBa*XeHne K Hay4yHbiMm 3HaHUAM, HayKe.

Ob6napgatolwmin nepBoHaYaNbHbIMM
npeAcTaBfeHUAMU O NPUPOAHbIX U
couManbHbiX 06bEKTax, MHOroobpasum




0OBEKTOB M ABNEHUI NPUPOAbI, CBA3M KUBOWM
N HEXMBOM NPUPOAbI, O HAYKe, HAy4YHOM
3HaHUM.

Nmerowmin nepBoHaYaibHble HaBbIKK
HabntogeHMN, cUcTeEMaTU3aLUNM U OCMbICNEHUA
OnbiTa B €CTECTBEHHOHAYYHOW U
ryMaHMTapHOM 061acTAX 3HAHUA.HAYMMOWN
neATeNbHOCTH.

HUroro:

68







