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Pabouyas mporpamma cocTaBieHa Ha OCHOBE TOJIOKEHUHN U TpeOOBaHMIA K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTesbHON POTrpaMMBI, IPEOCTaBICHHBIX B DeiepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO o0miero oOpazoBanus( mpuka3 Ne 1897»00 yrBepxaenun denepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHaapTa 00IIero o0Opa3oBaHus») ,B COOTBETCTBUM ¢ KoHIenuei
npenojaBanus yueOHoro npeamera» Xumusa»oT 30.12. 2018r.,npuBeneHa B cooTBeTcTBUE € (henepanbHOn
00pa30BaTeNIbHOM MporpaMMoil OCHOBHOTO 00111ero 00pa3oBaHus , yTBEpKAEHHOM NMpuka3oM MuHHCTEPCTBA

npocseuenus Poccuiickoit denepanun 370 ot 18 maga2023 rona.

Ilhanupyemot pe3ynomamol océoenus yuebno2o npeomema, Kypca

JINYHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE PE3y/IbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 00Opa30BaHUS AOCTHTAIOTCS B
X0Ie o6yquH${ XUMHUN B CIUHCTBC yqe6H0171 158 BOCHHTaTCJ'IBHOfI OCATCIIBHOCTH B COOTBETCTBHUU C
TPAJUIIUOHHBIMUA POCCHUCKMMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TIPUHSATHIMHU
B 00IIEeCTBE MpaBUIaMH U HOPMaMH MOBEACHHUS M CIIOCOOCTBYIOT IpoIieccaM CaMOTIO3HAHMS, CAMOPa3BUTHS
Y COIMATN3aIMNA 00YJIarOITUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMA W PACIIUPEHUE OIBITA JACITCILHOCTH Ha € OCHOBE, B TOM YHCJIC B
YaCTH:

1) naTpHOTHYECKOIr0 BOCIUTAHUS

IIEHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACIICIHUIO,
MOHMMAaHMS 3HAYCHUs XMMHYCCKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BIIAJCTh
JTOCTOBEPHON MH(pOpPMAIUCH O MepeIOBbIX JOCTHKCHHUSIX M OTKPBITUAX MHPOBOM U OTEYCCTBCHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHHUS O COIMAIBHBIX HOpMax W TMpaBUaX MEKINYHOCTHBIX OTHONICHUH B KOJIJICKTHURBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, YUeOHOUCCIIC0BATEIBCKON, TBOPUSCKOW H
JIPYruX BHIAX ACSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NESTEIBHOCTH MPH BBIOJHCHUN
y4eOHBIX, TI03HABATEIIbHBIX 3a7a4, BBINIOJHCHUUM XHMHUYCCKHX OSKCICPUMEHTOB, CO3JIAaHHH YYeOHBIX
MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO ¥ B3aMMOTIOMOIIH B MPOIIECCE ATOH y4eOHOU JEATENbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IOBEICHHE M TIOCTYIIKM CBOMX TOBApHIICH C TO3WIUH HPABCTBCHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS

MHUPOBO33PECHUYCCKHE TPEJCTABJICHUSI O BEIIECTBE W XHMHUYECKOHW PEaKIMH, COOTBETCTBYIOIIUEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKW W COCTABJISIONIUE OCHOBY JUISl TIOHMMAHHUSI CYIIHOCTH HAYYHOM
KapTUHBI MUpA, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TMPUPOJBI, B3aUMOCBS3SIX
YeJIoBeKa ¢ TPUPOIHON CPEION, O POJIM XUMHUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HANPABJICHHBIC Ha IMOJyYCHHWE HOBBIX 3HAHUI MO0 XMMHHU, HEOOXOIMMBIC
Ui OOBSICHEHUS HAOJIOAAaEeMBIX IPOLECCOB U  SIBJICHWI, TO3HABATEIBbHOW, WH()OPMAIMOHHOW U
YUTATENIbCKOM KYJIBTYPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSITEJIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPABOYHOU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYeHHUI0 W TO3HAHHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caM0o00Opa30BaHUI0, TMPOEKTHOW W HUCCIENOBATEIbCKOW JESITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBJICHHOCTU M YPOBHS OOYyUEHUsI B TAJIbHEHIIEM;



4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE IEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOILICHHMS K CBOEMY 310POBbIO, YCTAaHOBKM Ha
3I0pOBBIN 00pa3 KHU3HH, OCO3HAHHE IOCIEACTBUI M HENpPUATHE BPEAHBIX NPUBBIUEK (YHOTpeOJIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COONIOACHUS MpaBUil 0€30MacHOCTH NpU OOpAIeHUU C
XMMUYECKUMU BEIIECTBAMH B OBITY M pealibHON JKU3HU;

5) Tpy0BOTr0 BOCIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYCHHIO MPOQecCcuii U TpyAa pa3iiuyHOro pojJia, YBaKEHUE K TPyILy U
pe3ynbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YMCJIE HAa OCHOBE IPUMEHEHMs IPEIMETHBIX 3HAHHMU IO
XUMHMH, OCO3HAaHHBIM BBIOOpP HWHAMBUAYAJIBHON TPAaeKTOPUM MPOJOJDKEHUS 00pa3oBaHMsl C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npo(hecCHOHATBPHON JIETETPHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIbHOU cpejie;

6) IK0JIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOILIEHUE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€
CYLIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 370pOBOro M 0Oe30macHOro oOpasza >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3MUECKOMY M IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOIEHU 51
npaBu1 0€3011aCHOTO MOBEACHHUS MIPU padoTe ¢ BELIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 310POBbIO
¥ YKU3HHU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, I[OJIydaeMble NpPHU HU3YYEHUH XUMHH, JJs pelleHus 3ajad,
CBA3AaHHBIX C OKPYXKAWIIEW NPUPOJHOM CPENOM, JUIsl TOBBILIEHUS YPOBHS 3KOJIOTMYECKON KYJIBTYPBI,
OCO3HAHHUS TJI00ATBFHOTO XapaKTepa 3KOJOTUYECKUX MPOoOiIeM U MyTed UX pPelIeHUs MOCPEICTBOM METOJIOB
XUMHUH, OKOJIOTMYECKOTO  MBIIUICHMs, YMEHHMS  pPYKOBOJCTBOBAaTbCA MM B  II03HABATENIBHOW,
KOMMYHHUKAaTUBHOM M COLIMAJIBHON IIPAKTUKE

MeranpeaMeTHbie pe3yJbTAThI

B cocTtaBe MerampenMeTHBIX PE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIE Ui (POPMUPOBAHUS MUPOBO33PEHUS
oOlIieHay4Hble MOHATUS (3aKOH, TEOPHsl, MPUHLMI, TMIOTEe3a, (PakT, CUCTEMa, MPOLECC, IKCHEPUMEHT U
Jpyroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX MpEeIMEeTax M IMO3BOJISIOT Ha OCHOBE
3HAHMW W3 3TUX MpPeAMETOB (OPMUPOBATH MPEACTaBICHHE O LEIOCTHOW HayyHOM KapTWHE MUpa, U
yHHUBEpcajbHble YyueOHbIe NeicTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), KOTOpPbHIE
obOecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIHOMY IJITAHUPOBAHUIO U OCYIIECTBJICHHIO
y4eOHOM 1 TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIJIEHUS IIPU OCBOCHUM 3HAHUI: PACKPBIBATH CMBICI
XMUMHYECKUX TOHSTUN (BBIICNATh MX XapakTepHbIE MpPU3HAKW, YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMU
MOHATHSIMH ), UCIIOJIb30BATh MOHTHS 1151 0OBSCHEHHS OTJCNIbHBIX (DAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHHUS
U KPUTEPUU Ui KIacCU(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaklni, yCcTaHABIMBATh IPUYHUHHO -
CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMHM M3y4YCHHS, CTPOUTH JIOTUYECKHE PaCCyXACHUSA (MHIYKTUBHBIC,
JIeTyKTUBHBIE, 110 AaHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKIIOUYCHHUS;

yMEHHE TpPUMEHATh B IMpOlLlecCe TMO3HAHUS TMOHATUS (NpeIMEeTHble U METalpeAMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIETIH, UCIIOJIb3YeMbIe B XUMUH, MPE0OPa30BbIBaTh MIMPOKO MPUMEHSIEMbIE B
XUMHH MOJICJIbHBIE TPEICTABICHUS — XUMHUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUYeckas dopmyna U
ypaBHEHHE XUMUYECKOM peakiuu — MpU pelleHHH Yy4eOHO-TIO3HABATENbHBIX 3a7ad, C Y4ETOM STHX
MOJENBHBIX MPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH M3y4aeMbIX OOBEKTOB
— XUMHUYECKHX BEIIECTB W XHMUYECKUX PEAKIHi, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3HM U MPOTHUBOPEUMS B U3yUaeMbIX MTPOIECCaX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

YMEHHUE MCMOJIb30BaTh IMOCTABICHHBIE BOINPOCHl B KAaYECTBE HMHCTPYMEHTA IO3HAHUS, a TakXke B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABIIILHOCTH BBHICKA3bIBAEMBIX CYXICHHUIA,

npuoOpeTeHne OmbITa MO I[UIAHHUPOBAHHWIO, OPraHU3allMd ©  MPOBEJICHUI0  yYYCHHUECKHX
AKCMEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJA0M IMPOIIecca, CaMOCTOSTEIHHO MPOTHO3UPOBAThH €r0 Pe3ybTarT,
dbopmynupoBaTh 0000IIEHUST ¥ BBHIBOJIBI [0 pe3ylbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISTH
OTUéT 0 poJeNaHHOMi padoTe.

Padora ¢ undpopmanueii:



yMEHHUE BBIOMpaTh, aHAIU3UPOBATh U MHTEPHPETHPOBATh WH(GOPMAIMIO PA3JIMYHBIX BUAOB U (opm
MPEJCTABICHNSA, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JHUTEparypa XUMHUYECKOTO
CoJiepKaHusA, CIIpaBOYHbIE MocoOus, pecypcsl MHTEepHETa), KPUTUYECKH OLIEHUBATh IPOTHBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHUE TPUMEHSTHh pa3IMYHble METOJbl W 3alpochl MpU IOUCKE W 0TOOpe HH(pOpMAIMU U
COOTBETCTBYIOLINX JAaHHBIX, HEOOXOJWMBIX Uil BBIIOJHEHUS Y4YeOHBIX W TO3HABATEIbHBIX 3a/ad
ONpENEeNEHHOr0  TUIA, MNPUOOpPETEHHE OmbITa B  O0JACTHM  HCIOJIB30BAHHUS  HMH(OPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHA, OBIIAJICHHE KYJIbTYpOW aKTUBHOTO MCIOJH30BaHUS PA3TUYHBIX TOUCKOBBIX
CHCTEM, CAMOCTOSITEIILHO BHIOMPATh ONITUMANBbHYIO (hOpMY IIpeCcTaBIeHUS HHPOPMAIIUU U WILTIOCTPUPOBATH
pelraeMble  3aJa4dl  HECJIOXKHBIMH CXEMaMH, JuarpamMmamu, 1apyrumu  (opmamu Tpadukum W HX
KOMOHHAILIUSIMU;

YMEHHE UCIOJIb30BAaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHON M MCCIeA0BATEIbCKON JesITeNIbHOCTU
MHPOPMAIMIO O BIMSHUHM TPOMBIIUICHHOCTH, CEJIBCKOTO XO35iCTBa W TpAHCIOpTAa HA COCTOSIHHE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUS:

yYMEHHMs 3a7jaBaTh BOIPOCHI (B X0Ji€ Auaora v (WiM) AUCKYCCUH) MO CYLIECTBY OOCYKJIaeMOU TEeMB,
(GbopMyIupOBaTh CBOM MPEI0KEHNUSI OTHOCUTENIBHO BBIIOJHEHUS IPEUIOKEHHON 3a1a4uu;

YMEHHUSI TPENICTABIATh TMOJYYEHHBIC pE3YAbTAThl MO3HABATEIBHOW NEATENTPHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JAeJaTh MPE3eHTAlUI0 pPEe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIEPHMEHTa
(JtrabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHsSI y4eOHOro COTpyJHHYECTBA CO CBEpPCTHUKAaMHU B COBMECTHOM TO3HAaBAaTE€IbHOU W
HCCIIEIOBATENIbCKON JIEATENbHOCTH MPU PEIIeHHH BO3HUKAIOUIUX NpoOJieM Ha OCHOBe Yyuéra oOOIMX
WHTEPECOB U COTJIACOBAHUS TIO3HUIINH (00CYXIeHUsI, 0OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIHHAIIUS
COBMECTHBIX JCWCTBUH, OTIpE/IeTICHNE KPUTEPHUEB 110 OLIEHKE Ka4eCTBa BBHITIOJTHEHHOW PaOOTHI U IpyTHE).

PeryasiTuBHble yHUBepCabHbIC YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEIbHO ONpPENENATh LEeIH  JeSTeNIbHOCTH, IJIaHUPOBaTh, OCYHIECTBIATD,
KOHTPOJMPOBaTh M MpPH HEOOXOIMMOCTH KOPPEKTUPOBAaTh CBOIO JESITEIBbHOCTb, BbIOMpaTh Hauboliee
3¢ dexTuBHBIE CIOCOOBI pelieHUs YYeOHBIX W TIO3HABaTEIbHBIX 3a7a4, CaMOCTOSITEIIBHO COCTaBIISTH 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€NIM, yMEHUE HCMOJb30BaTh U AaHAIU3UPOBAaTh KOHTEKCTHI, MpeljiaracMbie B
YCIIOBUHM 3aJJaHU.

IIpenmeTHble pe3yJibTaThI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHIO O0S3aTENBHOTO COJEpP)KAHUS, YCTAHOBJIEHHOTO
JTaHHOU (QenepalibHON pabodeil mporpamMMoii, BBIACNAIOT: OCBOCHHBIE OOY4YaIOUIMMUCS HAay4dyHbIE 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 OTpa)aTb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN SJEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMeCh (OJHOPOAHAS W HEOJTHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHAs U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHAS. Macca,
MaccoBasi JIOJIsl XMMHYECKOTO JJIEMEHTa B COEAMHEHUHU, MOJSPHBIH 00BEM, OKCHA, KUCIOTa,
OCHOBaHHWE, COJIb, DJJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHUS, XHMHUUYECKas peaKkius,
KIacCU(pUKAIUs PEaKUi: pPeaKiuu COCIWHEHUS, PEaKIHH Pa3NOKEHUs, PEaKIHH 3aMEIICHUS,
peakiuu 0OMeHa, 2K30- U HHJAOTEPMUUYECKUE PEAKIUU, TEIUIOBOH APEKT peakiuu, sapo aroma,
ANIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOWTalb, paJlyc aroMa, XUMHUYECKas CBS3b, MOJSpHAs U
HETOJISIpHAasi KOBAJIEHTHAsI CBA3b, MOHHAs CBS3b, UOH, KaTHOH, aHMOH, PacTBOP, MaccoBas JOJIs
BelllecTBa (MPOIEHTHAs KOHLEHTPAIKs) B PaCTBOPE;

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

® CIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JMJIsi COCTaBICHUsS (QOPMYNT BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEaKIINi;



® OIpenesITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHUSX, CTENEHb OKHCIICHUS
JJIEMEHTOB B OWHAPHBIX COCOUHCHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIacCy
coenuHeHUH Mo (opMyniaM, BHJI XUMHUYECKOHN CBs3M (KOBaJCHTHAs W MOHHAS) B HEOPraHUYECKHUX
COC/IMHECHUSIX;

e packpeiBaTh cMmbica [lepuoanueckoro 3axona I M. MenaeneeBa: 1eMOHCTPUPOBATh NOHUMAHUE
MEPUOJANYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX OJJIIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXpPAaHEHHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHMsI, 3aKOHa ABOraipo;

® OIUCBHIBATh W XapakTepu3oBaTh TabMMuHyr0 ¢opmy I[lepuoanyeckoil CHCTEMbl XUMHUYECKHX
AJIEMEHTOB: Pa3INyaTh MOHATHS «IJIaBHas moarpymnma (A-rpynmna)» u «mnobdounas moarpymnmna (b-
IpyImna)», Majble U OOJbIIME MEPUO/Ibl, COOTHOCUTh 0003HAYEHMSI, KOTOPblE UMEIOTCS B TaOyIMLEe
«Ilepuognueckass cucrema xumuuyeckux oanemeHtoB JI. WM. MeHngeneeBay ¢ 4YHCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sapa, 00I1Iee Ynucio
AJIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KjacCU(UIUPOBATH XUMHUYECKUE AIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKIINu
(M0 4KCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BEILIECTB, [0 TEMJIOBOMY 3 (DEKTY);

® XapakTepu3oBaTh (OMHCHIBATh) OOIME XWMHUUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPIK/Iasi ONMKMCAHUE TIPUMEPAMH MOJIEKYJSIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKHX
peaKuuii;

® TIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOTO COCTaBa, BO3ZMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUN B Pa3IMUHBIX YCIOBUSAX;

® BBIUHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO [OJIFO
XMMHUYECKOTO 3JIeMeHTa Mo (GopMyse COEIMHEHUs, MAacCOBYIO [OJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATHh OCHOBHBIE OTIEPAIINN MBICTUTEIIBHON IS TEIIBHOCTH
— aHaJu3 M CHHTE3, CpaBHEHHE, 0000IICHHE, CHUCTEeMAaTH3aIHI0, KIACCH(UKAIUNIO, BBISBICHUE
MIPUYHUHHO-CJIECTBEHHBIX CBA3EH

e — I U3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX pEaKUUd, €CTEeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS
— HaOJIIO/ICHHE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCTIEPUMEHT (peaTbHbIN 1 MBICJICHHBIN ),
clieIoBaTh MpaBUJIaM MOJIb30BaHUSA XUMHUYECKON MOCYyA0oM M JabopaTopHBIM 00OpyIOBaHUEM, a
TaKKe MpaBujaM oOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU I10 BBIIIOJHEHHUIO
1ab0paTOPHBIX XMMHUYECKHX OIBITOB IO IMOJY4YEHHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(Boopoda W KHCJIOpOJa), MPUTOTOBICHHIO PACTBOPOB C OMpPENENIEHHON MaccoBoil mouei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATb M IMPOBOJUTH XUMHUYECKHE HKCHEPUMEHTHI IO
pacrmo3HaBaHUIO PACTBOPOB IMIEJOYEH W KHUCIOT C TIOMOINbI0 HHIUKATOPOB  (JAKMYC,
(dheHondTaNeH, METHIIOPAHX U JIPYTHE).

K koH1y 00yueHus B 9 kJiacce peIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTh Y O0YYAIOIIUXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHUN: XUMUYECKHI SJIE€MEHT, aToM, MOJIEKya,
WOH, KaTHOH, AaHHUOH, TMPOCTOE  BEIIECTBO,  CJOXXHOE  BEUIECTBO,  BaJCHTHOCTbD,
AIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKash peaklus, XUMUYecKas CBs3b,
TerIoBOM 3¢ (eKT peakluu, MOJb, MOJSIPHBII O0BEM, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs JAUCCOIMAINS, peaKUd HWOHHOTO OOMEHa, KaTanu3aTop, XUMHYECKOoe
paBHOBecHe, 00paTHUMble U HEOOpAaTUMBIE PEAKIINH, OKUCIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKHUCICHHWE M BOCCTAHOBJIEHHE, AJIOTPOIUs, amM(pOTEePHOCTS,
XUMHYECKas CBsI3b (KOBAJCHTHAs, NOHHAs, METAJUTMUECKas), KpUCTAJUTMUECKash peméTka, KOpposus
METAJUIOB, CIUIABBI, CKOPOCTh XUMHUUECKOW peaKIuu, MpeAesbHO nonyctuMas KoHueHrpauus [1J1K
BEILIECTBA;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHH M MPUMEHSATH 3TU MOHSATHUS TPU
ONMCAHUU BELIECTB U UX MPEBPAILICHHI;

® ICIOJB30BaTh XUMHUYECKYI0 CHMBOJHMKY JJs COCTaBJIeHHS (OpMyN BeEIIeCTB U YypaBHEHUU
XUMHYECKUX PEaKIINi;



® OMNpeNeNsITh BaJCHTHOCTb M CTEMEHb OKUCICHUS XHUMHUYECKUX DJIEMEHTOB B COCAUHEHUSX
pa3IMYHOIO COCTaBa, IMPUHAAIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KIACCYy COEIUHEHUH 110
dbopmMynaM, BUJ XUMHUYECKON CBsI3M (KOBAJICHTHAs, NOHHAS, METAJUTMYECKas) B HEOPraHUUYECKUX
COCIIMHEHUSX, 3aps]l MOHA MO XUMHYECKOW (opmyre, xapakTep Cpelbl B BOTHBIX PAaCcTBOPAX
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAIIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

e packpeiBaTh cMmbIci Ilepuonnueckoro 3akona J[. M. MenngeneeBa M JEMOHCTPUPOBATH €r0
MMOHMMAHKE: OINMHUCHIBATh M XapaKTepu30BaTh TaOIW4YHyr0 ¢opmy I[lepuoamyeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pasziinyaTh MOHATHS «TJiaBHas moarpynmna (A-rpymnma)y U «moOodHas
noarpynna (b-rpynma)», manble U OoibllMe MEPHOJbI, COOTHOCUTH O003HAYEHMsI, KOTOpPbIE
HMEIOTCSI B TIEPUOJUYECKON TabNMIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DIIEMEHTOB (COCTaB M 3aps]l spa, OOIIee YHCIO MEKTPOHOB M paCHpeAeICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHSTH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M UX
COCIMHEHUH B TIpe/iejaX MaJibIX MEPUOI0B U TJIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

e KjacCU(UIUPOBATH XUMHUYECKHE AIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XUMHUUYECKHE PEaKINu
(TI0 YHCIly ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY d((EKTy, 0 U3MEHEHUTO
CTETIEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M CHEIUPUISCKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX M
CJIOKHBIX BEIIECTB, MOATBEpPXKasi OMUCAaHHE MPUMEPAMHU MOJIEKYJSIPHBIX U MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJISITH YPAaBHEHHS AJIEKTPOJUTUYECKON TUCCOIMAIIMN KHUCIIOT, MIEN0YeH U COJeH, TIOJHbIE U
COKpami¢HHbIC YpaBHEHUS PEaKIuidi MOHHOTO OOMEHa, ypaBHEHHS PEaKIWi, IMOATBEPKIAIOIINX
CYIIIECTBOBAaHUE TEHETHUECKON CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

® PACKpHIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

® TIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOYXHOCTH MPOTEKAHMS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO IOJIIO
XMMHYECKOTO 3JIeMeHTa Mo (GopMysae COEIMHEHUs, MAacCOBYIO [OJII0 BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e coOmomaTh TMpaBWiIa TMOJB30BAHUS XMUMHYECKON IMOCYION W 1abopaTOpHBIM O0OpYyIOBAaHHEM, a
TaKKe MpaBuiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKHX OIBITOB IO IOJYYEHHI0O M COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKHcIIoro rasa);

® T[POBOJIUTH pPEAKIUH, MOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTaB  pa3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHI-, MOIUA-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdaT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHHMS U MOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE OIEpAId MBICIUTENBHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHUE,
00001IeHNe, CHUCTEeMAaTU3allNI0, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUIS U3ydeHUs
CBOMCTB BEIIECTB M XUMHUYECKHX pEaKlUW, eCTEeCTBEHHO-HAay4yHble METOJbl MO3HAHUSA —
HaOI0IeHNE, U3MEPEHHE, MOJISTUPOBAHHE, 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. BemlecTBa 1 UX CBOWCTBA.
UYucTele BemecTBa U cMecH. MeTo bl T03HAHUS B XUMUU: HAOII0IeHHe, SKcriepuMenT. [IpreMbl 6e30macHo
paboTel ¢ o0opynoBaHuEM | BemecTBaMu. CTpoeHHe MIaMeHH.



Uucteie BemecTBa u cMecH. CrmocoObl OYMCTKM BEIIECTB: OTCTaWBaHUE, (HIBTPOBAHUE,
BBIIIAPUBAHKE, KPUCTAJUIM3ALUS, AUCTIILUIALUS. DU3HUECKME M XUMUYECKHUE SIBICHUS. XUMHUYECKHUE
peakuuu. [Ipu3Haku XUMUYECKUX PEAKIUN U YCIOBUS BOSHUKHOBEHUS U TEUCHUS XUMUYECKUX PEaKIUH.

ATOMBI, MOJIEKYJAbl W HOHBI. BemecTtBa MOJIEKYASIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS.
Kpucramnuaeckue wu amopdHbie BemecTBa. KpucTaindeckue pelieTKdu: HWOHHAs, aTOMHAas W
MonekyisipHast. [IpocTeie U cloKHbIE BelecTBa. XUMUYECKUM 3JIeMEHT. MeTallibl 1 HeMeTaJlIbl. ATOMHAas
eauHuIa Maccel. OTHOCUTENbHASL aTOMHAsl Macca.  SI3bIK XUMUU. 3HAKU XUMUYECKUX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemlecTBa. Xumudeckue Qopmyinsl. OTHOCUTENbHAS MOJCKYISIpHAs —Macca.
KauecTBeHHBII W KOJWYECTBEHHBIH COCTAaB BEHIECTBA. BBIYHCICHUS 10 XUMHUYECKHM (opmyiiam.
MaccoBas 10751 XMMHAYECKOTO 3JIEMEHTA B CJI0KHOM BELIECTBE.

BanenTHOCTP XMMUYECKHUX 3JeMEHTOB. OmpeneneHue BAJICHTHOCTU 3JIEMEHTOB 1o (opmysnam
OuHapHBIX coequHeHMH. COCTaBICHHE XUMHUYECKUX (DOPMYIT OMHAPHBIX COSIMHEHUH 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIpHOE yueHHe. 3aKOH COXpaHEHHUs MacChl BellecTB. JKU3Hb U IEATEIbHOCTH
M.B. JlomoHOCOBa. XMMHUYECKHE YPaBHEHUS. THUIIBI XUMUYECKUX PEAKLIAMN.

Kucnopoa. Haxoxnenue B npupoze. [lomyyenue kucinoposaa B 1abopatopuy U IPOMBILIIEHHOCTH.
dusnyeckue W XUMHUYECKHE CBoicTBa kuciopona. ['openue. Oxcuapl. [lpumenenue Kuciopoja.
Kpyrosopot kucnopona B mpupone. O30H, amioTponus Kuciopona. Bo3myx u ero cocraB. 3ammrta
aTMocdepHOro Bo3ayxa OT 3arpsi3HeHHi, yCHJIeHHe MapHUKOBOro 3¢ dexra, paspyuieHue 030HOBOI0
cJI0s1.

TenioBoii 3¢QdeKT XUMHYECKOH peakuud, TePMOXHMHUYECKHME YPABHEHHHA, 3JK30- H
IH0TEPMUYECKHE peakuuu. TONIUBO ; yroJib U MeTaH.

Bonopon. Haxoxnenne B mpupone. [losydenue Bomoposa B J1a00OpaTOpUH U TMPOMBIIIUICHHOCTH.
duznyecknue 1 XUMUYECKHE CBOWCTBa Bojopoaa. Bomopoa — BoccranoBuTenb. Mepbl 6€301MacHOCTH MPH
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

Bopaa. Metoap! onpeneneHust coctaBa BOAbl — aHAIM3 U cMHTE3. Du3ndeckue cBorcTBa Bobl. Bona
B MPUPOJIC U CHOCOOBI €€ OYMCTKU. Alpanusi BOJbl. XUMHUYECKHE CBOMCTBA BOJbI. [IpUMeHEHHE BOIIBI.
Bopa — pactBopurens. PacTBopuMocTh BeliecTB B BojJie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KomnuectBeHHble oOTHOmIEHWs B xumuu. KosmuecTtBo BemiectBa. Monb. MonsipHas Macca.
B3aumocBsI3p KOJIHYECTBA, MACChl M YHCJa CTPYKTYPHBIX €IMHHUI BemlecTBa. 3akoH ABOrajapo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTh Ta30B. (OObEMHBIE OTHOIICHHUSI Ta30B TIPH
XUMUYECKUX PEAKIUSAX.

Baxkneiime kimaccsl HeOpraHudeckux coequHeHuid. OKcuapl: coctas, Kiaccudukanus. OCHOBHbBIE
U KUCIOTHBIE OoKcuapl. HomeHkiatypa okcuaoB. DHU3MYECKME M XUMUYECKHE CBOWCTBA, MOJIYYEHHE U
MIPUMEHEHHUE OKCUJIOB.

I'uapokcunpl. Knaccudukanms rugpokcuaoB. OcHoBanms. CocrtaB. lllenmoun u HepacTBOpuMBIC
ocHoBaHMs. HoMeHknaTypa. @uU3nyeckue 1 XMMUYECKUE CBOMCTBA OCHOBAaHMM. Peakius HeUTpain3anum.
[Tonyuenue u npuMeHeHue OCHOBaHUM. AMGMOTEpHBIE OKCUIBI U TUIPOKCH/IBL.

Kucnoter. CocraB. Kmaccudukanus. Homenxnarypa. dusnueckue W XUMHYECKHME CBOWCTBA
KHUCJIOT. BBITECHUTENBbHBIN S METAILIOB.

Comu. CocraB. Knaccuduxamnus. Homenkiatypa. dusudeckue coiicTBa cosieid. PactBopumocThb
coJieit B BoJie. XUMHUECKUe CBOICTBa coseid. CriocoOrI mostyueHus coiel. [Ipumenenue comeit.

['eneTnueckas CBSI3b MEXK/ly OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHEHUI.

JemoncTrpanun. O3HakoOMIIEHHE ¢ 00pa3liaMH MPOCTHIX U CIOKHBIX BemiecTB. CrocoObl OUHCTKU
BEIECTB: KpUCTANIM3AlUA, AUCTWUIALUSA, XpoMaTtorpadus. OneIThl, NOATBEPKIAIOLIME 3aKOH
COXpaHEHUsI MACChI BEUIECTB.

[Tomyuenue u coOupaHue KUCIOPOIa METOJIOM BHITECHEHUS BO3yXa U Bobl. OmnpesieieHue coctaBa
Bo3nyxa. Konnexkyus negpmu, kKameHHO20 yais u npoOYyKmMo8 ux nepepadomxiu.
[Tonyyenue Bogopoaa B annapare Kuna, npoBepka BogopoJa Ha YUCTOTY, TOPEHUE BOAOPOA,
coOupaHue BOAOPOJIa METOJIOM BBITECHEHHUS BO3[yXa W BOJBI.
Amnanu3z BoJibl. CHHTE3 BOJIBI.
3HAKOMCTBO C 00pa3iaMu OKCUIOB, KUCIOT, OCHOBaHMi U coyielt. Helrpanuszanus ménoun
KHCJIOTOM B IPUCYTCTBUU UHIUKATOPA.
JlaGopaTopHblie onbIThHI. PaccMOTpeHHe BEIIECTB ¢ Pa3IMYHBIMU (PU3MUECKUMU CBOMCTBAMHU.
Paznenenne cmecu ¢ nomonipio Marauta. [llpumeps! pusndyecknx(njiaBjieHue BOCKa, TasiHUE JIb/A,



pacTupaHue caxapa B CTyNKe, KUIIeHHEe U KOHJAeHCAUMS BOJbl) H XUMHYeCKUX(TOpeHue CBeYu,
NMPOKAJUBAHHE MeIHOM NPOBOJIOKH, B3aUMOAeICTBHE MeJIa ¢ KMCJI0TOM) siBJIeHui. Peakuuuy,
WJUTIOCTPUPYIOLIME OCHOBHBIC MPU3HAKU XaPAKTEPHBIX peakinu(pa3iio:KeHue caxapa, B3auMojaeicTBue
CEepPHOIl KMCJIOTHI ¢ XJIOPUAOM Oapus, Pa3iio:keHue ruipokcuia Meau npu Harpesanum) Pasnoxenue
ocHoBHOTO KapOoHara meau (I1). Peakuus 3amerneHuss MeIu Kele30M.

O3nakomiieHHE ¢ 00pa3liaMi OKCH/IOB.

BzaumopeiictBue Bogopoaa ¢ okcugom meau (11).

OnbIThI, MOATBEPKIAOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBaHUH.

Co31aHue MoJIeKyJI (IIAPOCTEeP:KHEBBIX).

IIpakTHYeckne padoThI

o [IpaBuna TexHuku 6€30MaCHOCTH MPU pabOTe B XMUMHUYECKOM KabuHeTe. O3HaKOMIICHHE C
1a00paTOPHBIM 000PYIOBAaHHEM.

e OuncTKa 3arpsA3HEHHON TOBAPEHHON COJIN.

e [ToyyeHue u CBOMCTBA KUCIOPOa

e [TosryueHue Bo1opoaa U U3y4eHUE €ro CBOMCTB.

e [IpuroroBiieHHE PaCTBOPOB COJIEH C ONIPENEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO
BEIIECTBA.

e Perienne skciepuMeHTaNIBHBIX 337124 110 TeMe «OCHOBHBIE KJTAaCChl HEOPTaHUYECKUX
COETMHEHU .

PacuerHble 3a1aun:

Brruncnenue OTHOCUTETHFHOM MOJIEKYISIPHOM MacChl BeliecTBa 1o ¢popmyiie. Berauciaenue
MaccOBOM JIOJIM 3JIEMEHTa B XMMHUECKOM COETMHEHHUH. Y CTAHOBJIEHHE MpocTeniieil popmyIibt
BEII[ECTBA 110 MACCOBBIM JOJISIM 3JIEMEHTOB.

HaxosxieHne MaccoBol 0JIM paCTBOPEHHOTO BEIIECTBA B pacTBOpE. Brruncienne Macchbl
PacTBOPEHHOrO BEUIECTBA U BOJABI JUISl IPUTOTOBIIEHUS PACTBOPA ONPENEIEHHON KOHIIEHTPAIUH.

OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUsIX.

Boruncnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA BEIIeCTBa OJHOTO U3
MPOJIYKTOB PEAKIUU TI0 MAacCe UCXOIHOTO BEIECTBA, 00bEMY HIIM KOJIMYECTBY BEUIECTBA, COAEPIKAILETO
ONPEACIEHHYIO JIOJTIO MPUMECEH.

Pasznen 2. [lepuoguyeckuii 3aK0H U MePUOANYECKAS] CHCTeMAa XUMUYecKuX dJjiemeHToB JI.U.
MenneneeBa. Ctpoenue aroma. (74.)

[lepBpie TOMBITKM KiIacCUPUKAIMN XUMHUYECKHX d3JeMeHTOB. [loHsATHE O Trpynmax CXOJHBIX
3eMeHTOB. EcCTecTBEHHbIE CeMEHCTBAa WICNIOYHBIX METAUIOB W TajoreHoB. biaropojHbie rassl.
[Tepuonnueckuii 3akoH J.M.MenneneeBa. Ilepumoamyeckass cucremMa Kak €CTECTBEHHO — Hay4yHOE
KJacCUpUKaUsl XUMUYECKHX dJeMeHTOB. TabmuyHas ¢Gopma mpeacTaBlieHus KiaccuuKaluuu
XUMHUYECKUX 31eMeHTOB. CTpykrypa Tabnuisl «Ilepuonnyeckas cucrema xumudeckux snemeHton J[.H.
MenneneeBa» (kopotkas ¢opma): A- u b- rpymmbl, nepuonsl. dusnueckuid CMbICT MOPSIAKOBOTO
3JIEMEHTa, HOMepa Meprojia, HoMepa IPYIIbI (A7 3JIEMEHTOB A-T'PYIII).

CrtpoeHue aToMa: apo U dJeKTpoHHas o0osiouka. CocTaB aTOMHBIX si[iep: MPOTOHBI U HEUTPOHBI.
N3oTomnbl. 3apsi aTOMHOrO siapa, MaccoBO€ YMCIO, OTHOCHUTENbHas aToMmHas Mmacca. CoBpeMeHHas
(bopMyTUPOBKA MOHATUS «XUMUYECKHUI SJIEMEHT.

DnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 PHEPreTUYeCKOM YpOBHE (RIIEKTPOHHOM CIIOE), €ro
EMKOCTH. 3amojiHeHHE 3JEKTPOHHBIX CIIOEB y aTOMOB 3JCMEHTOB IEPBOr0 — TpeThero meproios.(20
aneMeHToB) CoBpeMeHHast (GOpMYTUPOBKA MEPUOINIECKOTO 3aKOHA.

3HaueHHe mepuoanueckoro 3akoHa. Hayunele noctmxenus /(.M. MenpaeneeBa: ucrnpaBieHue
OTHOCHUTENIbHBIX aTOMHBIX Macc, MPEACKa3aHHe CYIECTBOBAHUSA HEOTKPBITHIX 3JIEMEHTOB, NIEPECTAHOBKHU
XUMHUYECKUX 3JIEMEHTOB B iepuoauueckoit cucreme. Kusnp u aestensHocts .M. Menneneena.

JdeMoHcTpanum:

®du3nyeckue CBOWCTBA IIEJIOYHBIX METaIOB. B3aumojeicTBHEe OKCUIOB HATpHUs, MarHus,
docdopa, cepsl ¢ BOMIOH, HCCIETOBaHUE CBOWCTB MOJNYYEHHBIX MPOAYKTOB. B3aumopeiicTBue HaTpus U
Kamusi ¢ BoJoi. Du3nYecKue CBOMCTBA TajoreHOB. B3ammoeicTBHE aTiOMUHUS C XJIOpoM, OpoMoM U
nonom.

Pa3nen 3. Ctpoenune BemecrTBa.(74.)



DNEeKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIeMEHTOB. (CHOBHBIE BHUJBI XUMHYECKOW CBS3H:
KOBAJICHTHAsl HEMNOJISIpHAs, KOBAJECHTHAs TNOJISIpHAs, HWOHHAsA. BalleHTHOCTh 3JJIEMEHTOB B CBETE
aekTpoHHOU Teopuu. CreneHb okucieHus. lIpaBuiia omnpenesneHUs CTENEHEH OKUCICHHUS AJIEMEHTOB.
OxkucaIuTebHO- BOCCTAHOBUTEIbHbIE peakuuu. I[Ipomecchl OKHCIEHHS W BOCCTAHOBJICHHUS.
OxucauTe/ I 1 BOCCTAHOBUTEJIH.

JdemoHcTpaumnu:

ComnocraBnenrne (PU3UKO-XUMUYECKUX CBOWCTB COCAMHEHUN C KOBAJICHTHBIMH W HOHHBIMU
CBSI3SIMU.

N3yuyenne 06pa3noB BemecTB MeTAJUIOB M HEMETAJLIIOB.

B3aumoaeiicTBue rHAPOKCHAA HMHKA ¢ PACTBOPAMH KUCJIOT U LIeJI0Yeil.

OnbIThl OKHCJIMTEIbHO- BOCCTAHOBHUTEIbHBIX peakuui(ropeHue, peakuuud pa3jioKeHUus U
COeIMHEHUA)

9 kaacc.

Pa3nen 1. MHorooopa3ue XuMHYECKHX peaKkuui
IHepuoanyecknii 3axoH [.M.MenneneeBa. [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€EMEHTOB
JA.MN.Menneneea. CTpoenne aToMOB . 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XUMHYECKHX
3JIEMEHTOB IEePBbIX TPEX NEPHOJ0B KAJMSA ,KAJbLIUA U UX COCAUHEHHH B COOTBETCTBHH C
noJioskeHneM B Ilepuoanyeckoi cucreme U CTPOEHHUs UX aTOMOB.
CrtpoeHue BemecTBa: BU/Abl XUMHYECKOH CBA3H. TUNBI KPHCTAIHYECKHX PELIETOK,
3aBMCUMOCTb CBOMCTB BEelIECTB OT THIA KPUCTAINYECKON PelIéTKH M BUIA XMMHYECKOM CBSI3H.
Knaccupukauusi ¥ HOMEHKJIATypa HEOPraHUYeCKUX BellecTB. XMMHUYeCKHe CBOMCTBA
BEIIECTB, OTHOCAIIMECH K PAa3JIMYHBIM KJIaCCaM HEOPraHMYeCKHX COCAMHEHHUI, TeHeTHYeCKasi CBSA3b
HEOPraHUYeCKUX BelleCcTB.
Knaccugukanus XuMHUUECKUX peakLuii: COEqUHEHUS, pa3IoKeHus, 3aMeleHNs, OOMEHa.
OxnCANTENbHO-BOCCTAHOBUTEIBHBIEC Peakui. OKHCIUTENb, BOCCTAHOBUTEI, IPOLIECCHI
OKHCJICHHS U BOCCTaHOBJICHHs. COCTaBJICHNE YPABHEHUHN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C
MIOMOIIIBIO METO/Ia AEKTPOHHOIO OanaHca.
TennoBble PPEeKThl XUMHUYECKHX pEaKIMA. DK30TEPMUUECKHUE U SHIOTEPMUYECKUE PEAKIIMH.
Tepmoxumuueckue ypaBHeHMs. PacueTsl 0 TEPMOXUMHUYECKUM yPaBHEHUSIM.
CkopocTh XMMHMUYECKUX peakuuil. DaKTopsl, BIUSIOIIHAE HA CKOPOCTh XUMUYECKTX PEAKLIAM.
IlepBoHauanbHOE NPEACTABICHUE O KaTAIU3E.
Oo6partumele peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHHU.
XVUMHYECKHE pEeaKUUMu B BOIHBIX PACTBOpAaX. OJIEKTPOJUTBI U HENIEKTPOJIUTHL. MOHBIL.
Karnonsl um aHuoHbl. ['mapaTHas TeopHs pacTBOPOB. OJEKTPOJMTHYECKAs  AMCCOLMALMS KHUCIOT,
ocHOBaHUHU U cosel. Cnabble U cuibHbIE 3IeKTposuThl. CTenens auccounanuu. CTeneHb JUCCOLMALUY.
Peakiun noHHOro o6MeHa. Y CioBuUs TeUSHHsI peakliuii MOHHOro oOMeHa JJ0 KOHIIa. XMMUYEeCKHUe CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEAMHEHMH B CBETE MPEJICTABICHUM 00 3JIEKTPOIMTUYECKOM
JUCCOLMALMU U OKACIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. [lonsaTue o ruaponuse coe.
JdemMoHcTpanum:
O3HakoMJIeHHEe € MOJENSAMH KPHCTAIMYECKHX PeIETOK HEOPraHn4YecKuXx BelecTB-
MeTAJVIOB M HeMeTaJUI0B (rpauT U a;aMas3), CI0KHBIX BelleCTB (XJIOPUI HATPHS) .
IIpuMepsl 5K30- ¥ SJHIOTEPMHUYECKUX PEAKLIHA.
B3anMojeinicTBre UHKA C COJISTHOM M YKCYCHOM KHUCJIOTOH. B3anMoneicTBre rpaHyIupOBaHHOTO
LIMHKA ¥ [IUHKOBOH IIBLIN C COJITHON KUCIIOTOM.
B3aumopeiictue okcuga menu (II) ¢ cepHOil KHCIOTOM pa3sHOM KOHIEHTpALMU MpPU Pa3HBIX
TEMIEPATYpax.
I'opeHue yris B KOHLIEHTPUPOBAHHON a30THOU KUCIIOTE.
I'opeHue cepsl B pacIIaBICHHON CEIIUTPE.
HcnbiTaHne pacTBOPOB BEILECTB HA DJIEKTPUUYECKYIO ITPOBOJAUMOCTb.
JIBM)KEHHE HOHOB B MJIEKTPUYECKOM II0JIE.
IIpakTnuyeckune padoThbI:



N3yuenue BIusAHNS YCIOBUM IIPOBENCHUS XUMUUECKON PEAaKIIMK Ha €€ CKOPOCTb.

Pemienne skcrnepuMeHTANBHBIX 3a7ad Mo Teme «CBOMCTBAa KHUCIOT, COJEH M OCHOBAaHUM Kak
3JEKTPOIIUTOB)

JlabopaTopHbIe ONBITHI:

Peakinu oOMeHa MeX Ty pacCTBOPaMHU AIICKTPOJIUTOB

Pacuernble 3agaun: BelunciieHUs 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKLIHM.

Pa3nen 2. Muorooopasue Bemectn.(384.)

Hemeramnel. Tanorensl. IlonoxeHue B NEPUOAMYECKON CHUCTEME XUMHUYECKHX JJIEMEHTOB,
CTpoeHHe uX aroMoB. Haxoxnenue B mnpupone. Pu3MUECKME W XMMHYECKHE CBOMCTBA TaJIOTCHOB.
[Tony4yenue u npumeHeHue rajnoreHoB. Xiop. @usnyeckue U XMMUYECKHe CBOMCTBA Xiopa. [Ipumenenune
xyiopa. XnopoBogopoa. duznueckue cpoiicta. [lomyuenne. ConstHHas kucnoTa u e€ coym. KauectBeHHas
peakuusi Ha XJIOpPUI-UOHBI. Pacmo3HaBaHue XJIOpHIOB, OpomMuI0B, HOauA0B. /[lelicTBue Xxjopa u
XJIOPOBOJ0OPO/JA HA OPraHMU3M 4YesoBeKka. BaxkHelinme XJIopuabl ¥ UX HAXO0KIeHHe B IIPUPOJIe.

OO0mas xapakrepuctuka 6 A rpynnbl. Oco0eHHOCTH CTPOEHHSI AaTOMOB, XapaKTepHbIe
creneHu okucjenusi. Kucnopon u cepa. Ilonoxenue kuciaopona u cepsl B [ICXD, cTpoeHne ux aToMoB.
Cepa. Amnotponus cepbl. @usndeckre u xumuieckue csorictsa. Haxoxnenue B npupone. [Ipumenenune
cepsl. CepoBogopoa. CepoBojopoiHas KUCIOTa U e€e coyii. KauecTBeHHas: peakiusi Ha CyIb(QHUI-UOHBI.
Oxcup cepol (1V). @usznueckue u xumudeckue cpoiictsa. [Ipumenenne. CepHucTas KUCIOTa U €€ COJIH.
KauectBennas peakuus Ha cyiabdut-uonsl. Okcun cepsl (VI). CepHas kuciora. XUMHUYECKUE CBOMCTBA
pa30aBieHHON W KOHUEHTPUPOBAHHO — TPYMIbINA cepHOM KuciaoThl. KauecTBeHHas peakius Ha cyiabdar-
MOHbl. XMMHMUYECKUE pEeaKLWH, JieXKallue B OCHOBE MOJYyYEHHS CEPHOM KHUCIOTHI B MPOMBIIIJIEHHOCTH.
[IpuMeHeHne cepHOM KHUCIIOTBI.

Azot u docdop. [Tonoxenue azora u pochopa B [ICXD, crpoerne ux atomoB. A30T, pU3NIECKUe
U XUMHUYECKUE CBOICTBA, MoydeHue 1 npuMeHenue. KpyroBopot a3ora B mpupoe. AMMHaK: puznyeckue
U XMMHYECKHE CBOMCTBA, MOJydyeHue U npuMmeHeHue. Coam aMMOHHMS. A30THas KUCIOTAa M €€ CBOMCTBA.
OKuCIUTETbHBIE CBOMCTBA a30THOM KHUCIOTHI. [lomydeHne a30THO#M KUCTIOTHI B JIabopaTopuu. XUMHUYCCKHE
peakuyy, JeKalre B OCHOBE NOJIyYEHHs a30THOM KHMCIIOTBHI B MPOMBIIIEHHOCTH. [IpuMeHeHne a30THOM
kucyoThl. CoJIi a30THOM KUCIOTHI U MX MPUMEHEHHUE. A30THBIE yI00OpEHUS.

®dochop. Amnorponust pochopa. Pusznueckrne u Xumudeckue cpoictra pochopa. Oxcun pocdopa
(V). Oprodochopnas kucinora u ee coin. DochopHbie yroOpeHuUs.

VYraepoa u kpemuuid. [lonoxxenune yrinepona u kpeMuusi B [ICXD, crpoeHne ux atoMoB. YTIIEpoJl.
Amtorponust yraepona. PU3MYECKHEe M XMMHYECKHE CBOWCTBa yriepoja. AjcopOrus. YrapHbId Tas,
CBOMCTBa M (DM3HOJIOrHYECKOE NCHCTBHE HA OpraHu3M. YTJEKUCIbIN ra3. YTojibHas KUCIOTa U €€ COJIH.
KauectBennsle peakuuu Ha KapOoHaT-MOHBL. KpyroBopor yriaepona B mnpupojne. OpraHudeckue
COEIMHEHMS yIriiepoa.

Kpemnnii, ero ¢u3snueckue M XMMHYECKHE CBOICTBa, IOJyYeHHEe U IPUMEHEHHe.
CoennHenusi kpemHusi B mnpupoae. Oxcua kpemHus (4). KpemHmeBas KucJI0Ta M ee COJIH.
CuiIMKaThl, MX UCIOJIb30BaHHE B ObITY, MEAUIIUHE, IPOMBINLICHHOCTH. BajkHelilmme cTpouTe/IbHbIE
MaTepUaJIbl: KepaMHKa CTEeKJO0, IeMeHT, O0eToH, keje300eToH. IIpobiembl 0Ge30macHOro
HCIO0JIb30BAHNS CTPOUTEIbHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HU.

Mertamnel.  [lomoxxkenue wmeramioB B IICXD  J[.M.MenneneeBa, CTpoe€HHE HMX aTOMOB.
Meramnueckast cBsi3b. DuU3NUECKHE CBONCTBA METAJUIOB. Ps/l aKTUBHOCTM METAIOB. XHUMHYECKHE
cBoiicTBa MeTauoB. O0mMe crnocoOsl noaydeHuss MetauioB. CrutaBsl MeTauioB. lllenodHble MeTasuibl.
IlonoxeHne MIENTOYHBIX METAJUIOB B IEPUOJMYECKOM CHCTEME, CTpPOEHHE HMX aromoB. HaxoxneHue B
npupoae. Maruuii u Kanbluid, UX BaXHEHIMe coequHeHHs. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHHS.

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

XKeneso. IlonoxxeHnue xenesza B MEPUOJUUYECKON CHCTEME, CTPOEHHE €ro atoMa. HaxoxnaeHue B
npuposae. dusnueckne M XMMHUYECKHE CBOWCTBA jKene3a. BakHeWlne coeAMHEHHs jKele3a: OKCHIBI,
ruapokcuabl u conu xenesa (1) u xxenesa (111). KauectBennsle peakiinu Ha HOHBI.

JdemoHncTpaumnu:



@uU3NYECKUE CBOKCTBA TAJIOTCHOB.

[Tonyuenue xa0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJIE.

AnnorpomnHsle Moaudukanuu cepsl. OOpasibl IPUPOIHBIX CYAb(GUAOB U CYIb(PATOB.

[lomyyeHne amMmmuaka W €ro pactBopeHue B Boje. O3HaKOMIIeHHE C 00paslamMH MPHPOTHBIX
HUTPATOB, pochaToB

Mojenu KpUCTaJUIMYECKHX PEemETOK anMasa M rpadura. 3HAaKOMCTBO € 00pa3laMH MPHPOTHBIX
KapOOHATOB M CHIIUKATOB

3HaKOMCTBO C OOpa3lamMu Ba)KHEWIINX COEIMHEHUH HaTpus, Kajius, NPUPOIHBIX COEAMHEHUMN

KaJIpLusl, pyJaMH XkKeje3a, COCAUHEHMSIMU allOMUHMS. B3aumoJeficTBUE LIENIOYHBIX, ET0YHO3EMEIbHBIX
METaJJIOB U aJIIOMUHUS € BOJOM. CKuraHue »xene3a B KMCIOPOJIE U XJIOpe.

IIpakTnyeckue padoThI:

[Tony4yeHue COJIIHONM KUCIIOTHI U U3y4EHUE €€ CBOMCTB.

Pemenue skcniepumMeHTaNbHBIX 3a7a4 10 TeMe «Kucnopos u cepa»

[Tonyuenue amMmmmuaka M U3y4eHHe €ro CBOMCTB.

[Tonyuenue oxcuaa yriaepoaa (1V) u uzyuenue ero cpoiicts. PacnoznaBanue kapOOHaToB.

Pemenue sxcriepuMeHTaNbHBIX 3aj1a4 1o TeMe «HeMeTramibl 1 uxX coeMHEHUsD.

XecTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Pemenue sxcrepuMeHTaNbHBIX 3a1a4 10 TeMe «MeTallibl U UX COEIUHEHUS.

JlaGopaTopHbIe ONBITHI:

BriTecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KauectBennsie peakuuu cynbGui-, CymbGuT- U Cyab(ar- HOHOB B PaCTBOPE.

O3HakoMJieHHEe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COETUHEHUSIMHU.

BsauMonelicTBue cojiell aMMOHUS CO IIIEJTOYaMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHast peakius Ha YrJI€KUCIIbIN ras3.

N3yuenue oOpa3oB meramioB. B3anMoeiicTBue MeTaiioB ¢ pacTBopaMu coJieid. O3HaKOMJIEHHE
CO CBOMCTBaMM U IpEBpalIeHUsIMH KapOOHATOB U THIpokapOoHaToB. [lomyuenue rugpokcuaa aaTrOMUHUS
Y B3aMMOJICMCTBHE €r0 ¢ KUCIOTaMU U 1iejo4amMu. KauecTBEHHbIE peakii Ha HOHBI Fe?* u Fe?*

PacyerHble 3agauu:
BrruncieHuss mo XMMUYECKUM yYpaBHEHHSM MacChl, 00béMa WJIM KOJIMYECTBA BEIIECTBA OJIHOTO W3
MPOJYKTOB PEAKIIMU 0 MAacCe MCXOJHOTO BEIIeCTBA, 00bEMY MIIM KOJHWYECTBY BEIIECTBA, COACPIKAIIETO
OTnpeneaEHHYIO 00 MPUMECEH.

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

[Ipeamer oprannueckod xumuu. HeopraHuueckwe W OpraHUYECKHE COCTUHEHUS. YTIIepoa —
OCHOBA *M3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa Yriepoa B OPraHuYeCKUX COSTUHEH UsIX.

VYrneBopoponsl. [IpenenbHbie yriaeBogopoasl. MeTaH, 3TaH, IponaH — IPOCTENIINEe IPEICTaBUTENN
MpelenbHbIX  yriieBogopoaoB. CTpyKTypHble (OpMYINBI  yriieBoJOpoAoB. ['omonoruueckuit  psia
MpelelnbHbIX  YraeBoAopoaoB. ['omosorn. dusmueckue W XUMUYECKHE CBOWCTBA MpPENENbHBIX
yriaeBoaopoaoB. Peakuuu ropenus u 3amenieHus. HaxoxxaeHue B mpupoje npeaeabHbIX YIieBOIOPOIOB.
[IpuMeHeHne MeTaHa.

Henpenenbubie yrieBoaOpoObl. OTUIEHOBBIA pPSAJ  HENPEAENbHBIX YIJIEBOJAOPOAOB. OTHIICH.
duszndyeckre ¥ XMMHYECKHE CBOMCTBA STUJICHA.

AUETUNIEHOBBI  psAl  HENpeneibHBIX  YriieBoaoponoB. AmerwieH. CBoiicTBa alleTHIICHA.
[IpuMeHeHue aneTuneHa.

[IpousBonusie yrieBogopoaoB. KpaTkuii 0030p OpraHMYECKUX COEIWHEHUH: OJHOATOMHBIE
CIUPTHI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE A(UPBI, KHUPHI, YTIEBOAbI, AMUHOKHUCIIOTHI, Oenku. Ponb 6enkoB
B opranu3Me. MaTepualibHOE €JUHCTBO OPraHMYECKUX U HEOPTraHMYECKUX BEILIECTB.

[lonaTe O BBICOKOMOJIEKYJISIPHBIX BemniecTBax. CTPyKTypa MOJIUMEPOB: MOHOMEp, MOJHUMEP,
CTPYKTYPHO€ 3B€HO, CTENEHb NoJIMMepu3auu. [lonuiTuiieH, noIunponuieH, MoIUBUHUIXIOPH/I.

JdemoHncTpauuu:



Mopnen MoJIeKyll OpraHMYeCKUX COeAMHEHUH. ['opeHue yrieBoJoposoB MU OOHapyXKeHHE
IIPOJIyKTOB UX ropenus. KauectsenHas peaxkuus Ha 3TwiieH. [lonydenue sTueHa.
PacTBOpeHue 3TuI0BOrO crupra B Boje. PacTBopeHue rimuepruHa B BOJE.
ITonydyenue u cBOWCTBa YKCYCHOM KUCIOTHL. MccimenoBanue CBOMCTB KUPOB: paCTBOPUMOCTb B BOJE
1 OPraHUvYCCKUX paCTBOPUTCIIAX.
KauecTBeHHBIE peaKkIK HA TIIOKO3Y M Kpaxmall.
O3HakoMiIeHHE ¢ 00pa3LamMy U3JEIUi U3 IOJIMATUIICHA, TOIUIIPONIICHA, TOIMBUHUIXIOPHUIA.



Temamuueckoe naanupoearue, 6 mom wucje c yuemom paﬁoueﬁ npozpammesl 60CnRUmMAanUA ¢
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 MPOLL/IOMY,
HacTosLleMy 1 byayliemy pogHoOro Kpas, cBoei PoauHbl —
Poccuun, Poccuitickoro rocyaapcTaa.

MMEI-OLLI,Mﬁ nepsoHa4dYasibHble NpeacTtaBieHNA O NpaBax U
OTBETCTBEHHOCTU YENOBEKA B O6LLl,eCTBe, rpaxaaHCKuxX
npasax un o6a3aHHoOCTAX.

MPUHUMAIOLLMIA yHacTUE B KU3HU 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 U HepekHoe OTHOLWEHME 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/ibHbleé NHTEPECDHI, aKTUBHOCTb,
Nt0603HATENBbHOCTb M CAMOCTOSATENIbHOCTb B NO3HAHUMN,
MHTEpPEeC N yBaxKeHne K Hay4yHbiM 3HaHUAM, HayKe.

Ob6nagatowmin nepBoHa4YabHbIMW NPEeACTaBAEHUAMMN O
NPUPOAHBIX U COLMANbHbIX 0O6BEKTAX, MHOroobpasmm
06BEKTOB U ABMIEHUI NPUPOAbI, CBA3U }KUBOWN N HEXMBOM
npupoabl, 0 HayKe, HAYYHOM 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 BocnurTaus .[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 nepBoHaYanbHbIMKW NPeACTaBNEHUAMMU 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
eCTeCTBeHHOHay4HOM 1 r'ymaHMTapHOM 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 HabtOAEHN,
CMCTEeMATU3aUNM U OCMbIC/IEHMA OMbITa B
€CTEeCTBEHHOHAYYHOM M T'YMAHUTAPHOM 061acTAX 3HAHUA.

HUroro: 68

Yyeb6HO-TeMaTUUYEeCKMM nnaH 9 Ksacc

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 CBOIO
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 KU3HU 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 nepBoHavasibHble
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, CBA3M KUBOWM
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 NHO4EN 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 NPUAEPKUBATLCA
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 KM3HU, B TOM YUCAE 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, bepexkHoe oTHoLWEeHMeE K pe3ynbTaTam
TpyAa, OTBETCTBEHHOEe noTpebaeHme.

MpoABAAOLWMIA MHTEPEC K PA3HbIM
npodeccmam

LleHHOCTM Hay4yHOro NO3HaHUA Bbipakatowmii




NO3HaBaTe/ibHble NHTepeCbl, aKTUBHOCTb,
Nto603HATENIbHOCTb U CAMOCTOATE/IbHOCTL B
MNO3HAaHUU, UHTEepPeC N yBaXKeHNe 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
HabntoAeHUN, CUCTEMATM3ALMU U OCMbICIEHUS
onbiTa B €CTECTBEHHOHAYYHOM U
rYMaHMTapHOM 061acTAX 3HAHUA.HAYMMOW
AeATeNIbHOCTMU.

Pasznen 3. Kparkuii
0030p Ba)KHEHIIMX OPraHUYeCcKuX
BellecTB

IparkaaHCKO-naTpuoTUyecKkoe
BOCnNUTaHue. [TOHMMaAIOLLNI CBOIO
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 KU3HU 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 Hay4yHbIM 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, cCUCTEMATMU3ALLUM U OCMbICNEHNSA
OnbiTa B €CTECTBEHHOHAYYHOW U
ryMaHMTapHOM 061acTAX 3HAHUA.HAYMMOWN
neATeNbHOCTH.

HUroro:

68







