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Pabouas mporpamma cocraBneHa B coorserctBun ¢ @PI'OC OOQO, Ha ocHOoBe «IIporpammsl Kypca
xumun s 8 — 11 kmaccoB o6mieoOpa3oBaTenbHBIX yupexaeHui», abtopsl H.E.Ky3nemosa u mp.
Paccuurana Ha 68 yacoB (2 4aca B HEJEIO).

[Iporpamma peanusyercss Ha 0a3ze oOpaszoBarenbHoro nenrpa «Touka Pocra» ectecTBeHHO-
Hay4HOU HaIlpaBJIECHHOCTH.

Il1aHupyemMsbie pe3yabTaTbl OCBOEHHSI Y4eOHOro mpejmerta.

JInuHoCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI IIPOTPAMMBbI OCHOBHOT'O OOIIETO0 00pa30BaHUS JTOCTUTAIOTCS
B xo/i¢ 00yueHUs XMMHUHM B €IMHCTBE y4eOHOW U BOCHUTATENHHOM NEATENHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU  POCCHICKUMHU  COLMOKYIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMH I[E€HHOCTSIMH,
NPUHATHIMU B OO0INECTBE MpaBWIaMM M HOpMamMH TOBEIEHUS M CIIOCOOCTBYIOT —Ipolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIUXCS.

JIndHOCTHBIE Pe3yibTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMIA U PACIIUPSHHUE OMBITA JEATCILHOCTH HAa €€ OCHOBE, B TOM YHCIIC
B YaCTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, IOHNMAHWSI 3HAYCHHSI XHMUYECKON HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HHQOpMAIel O TMepelAOBbIX JOCTHKEHUAX U OTKPBITUSX MHPOBOM U
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MIPEJICTABJICHHS O COITUATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHOUCCIIE0BATENbCKOM,
TBOPUYECKOHN M IPYTHX BUAAX JCSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JNEATEIHHOCTH
IPU BHINOJHEHUH YYeOHBIX, IMO3HABATENIBHBIX 3aJ]a4, BBINOJHEHWH XHUMUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX TIPOSKTOB, CTPEMJICHUS K B3aHMMOIOHMMAHUIO M B3aWMOIIOMOINN B MPOIIECCE ITOM
y9eOHOM JeSITeILHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEACHHWE W IOCTYIKH CBOMX TOBApPHUIICH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINE OCHOBY JJISI IOHUMAHUS CYIITHOCTH HAYIHOMN
KapTUHBI MHpPA, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJIbI, B3aUMOCBSI3AX
YeJIOBEKa C MPUPOTHOM CPEIOH, O POJIM XUMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIIbHBIE MOTHBBI, HAMpaBlIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWHA TI0 XUMHUH,
HEOOXOMUMBIC ISl  OOBSCHCHHSI HAONIOAAeMBIX IPOIECCOB W SBJICHHM, IT03HABATEIBHOM,
MH(OPMALIMOHHOW M YUTATEIhCKON KYyAbTYpPBI, B TOM YHCJE HABBHIKOB CAMOCTOATEIHHOW pPabOTHI C
VIeOHBIMH TEKCTaMH, CHPABOYHOW JIUTEPATypOH, JOCTYIIHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOIOTHI;

WHTEpPEC K OOYy4YeHWI0 W TIO3HAHHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON AESITENFHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4) popMuUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUNA U HEMPUSTHE BPEIHBIX MPUBBIYEK (YIOTpeOICHH
QJIKOTOJISI, HAPKOTHKOB, KYPEHHS), HEOOXOJIMMOCTH COOJIOJNCHUS TMpaBWI OC30MMACHOCTH TIPH
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

WHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPOPECCH U TPya pa3IMyHOTO POJia, yBaXKEHUE K TPYIY
W pe3ysibTaTaM TPYJIOBOU JIEATEITHHOCTH, B TOM YHCIIC Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIN BBIOOpP HMHIWBUIYaTbHOW TPACKTOPHH MPOJOIKCHHsSI 0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCHEmHOW MPOPECCHOHANBHON AESITETPHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHUH, TOTOBHOCTH
a/JIanTHPOBaTheA B MpodeccnoHalbHO cpee;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:



HKOJIOTHYECKH 11eJIECO00pa3HOE OTHOLICHUE K MPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CylIecTBOBaHMs, IOHUMAaHHUE LIEHHOCTH 3J0pOBOro M 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY W TCHXHYECKOMY 3[0POBBIO, OCO3HAHWE IICHHOCTHU
COOJIIOJICHHsI MPaBUJI O€30IacHOro IMOBEIEHHUs MpH padoTe C BELECTBAMHU, a TaKXKe B CUTYyalUsX,
YTPOKAIOILIUX 3/10POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUs, MOJTy4aeMble NPU WM3YYEHUM XUMUH, AJI pelleHHs 3ajad,
CBA3aHHBIX C OKPYXKalOLIEHd IPUPOAHOU CPENOM, I MOBBILEHUS YPOBHS JKOJOTMYECKOM KYJBTYPBI,
OCO3HaHMA INI00AJBHOIO XapakTepa HKOJOTMYECKUX MpoOJeM M IyTed HX PpeHIeHUs MOCPEICTBOM
METOJIOB XMMHH, IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTbCS UM B I103HABATEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yJibTaThl

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMble i1 (OPMHUPOBAHUS
MHUPOBO33pEHUS OOILICHAayYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIMII, THIIOTE3a, (PaKT, cuCTeMa, MPOoIece,
HKCHEPUMEHT M JAPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX YUEOHBIX NpeAMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHHUE O LIEIOCTHON HayYHOU
KapTHMHE MHpa, U YHUBEpcaJlbHble Yy4yeOHble JeWCTBUS (IIO3HABaTelIbHbIE, KOMMYHHKATHBHBIE,
peryIsSTHBHBIE), KOTOpble 00ecnednBaloT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHUIO YUeOHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBILUIEHUS MPU OCBOCHMM 3HAHUN: PacKpbIBaTh
CMBIC]I XUMUYECKUX TMOHATUHN (BBIAEIATh UX XapaKTepHblE NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C
APYTUMH TIOHSATHSMH), WCIOJB30BATh IMOHATUS s OOBSICHEHUS OTAEIBHBIX (DAKTOB M SIBICHUH,
BbIOMPATh OCHOBAHMS M KPUTEPUU JUIs KJIACCU(PUKAIIMA XUMUYECKHX BELIECTB U XUMHUECKUX peaKLui,
YCTAHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaAaMH H3Y4YEHHMsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh BBIBO/IbI U 3aKIIIOUECHUS;

YMEHHME MPUMEHATh B IpPOIECCe IO3HAHMUSA TMOHATUS (IpEeIMEeTHble U METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIONb3yeMble B XHMHH, MpeoOpa3oBbIBATh MIMPOKO
MpPUMEHSIEMbIE B XUMHUHU MOJICIbHBIE MPEICTaBICHUS] — XHWMHUYECKUH 3HaK (CHMBOJ DJEMEHTa),
XUMH4eckas (opMysia M ypaBHEHME XUMHUYECKOM peakluu — MpH PEelIeHUH Y4eOHO-TI03HAaBaTENbHBIX
3aja4, ¢ Y4€TOM 3THUX MOJEIBHBIX NPEJCTABICHUN BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE
NPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMMYECKHX BEIIECTB U XMMHUYECKHUX PEaKIMi, BBIABIATH OOIIME
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M W NPOTHUBOpPEUMs] B M3y4aeMbIX IpoIleccax U
SBJICHUSX.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

YMEHHE HCIOJIb30BATH MTOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

NpUOOpEeTEeHNE OMbITa MO I[UIAHUPOBAHUIO, OPraHMU3allMM M TPOBEACHHUIO YYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HaOJloJaTh 3a XOJOM IpOIEcca, CaMOCTOSTEIbHO IMPOrHO3UPOBAThH €ro
pe3ynbratr, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

Padora ¢ unpopmanmei:

yMEHHUE BbIOMpATh, aHAIM3UPOBATh W HMHTEPIPETUPOBATH MHPOPMALUIO pa3IMYHBIX BUAOB U
dbopM TpeNCTaBICHUS, MOJYyY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-MOMYJSIpHAs JHTEparypa
XMUMHUYECKOTO COJIepKaHus, CIpaBOYHBbIE MOCOOus, pecypcbl MHTepHeTa), KPUTHMUYECKH OLEHHBAThH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHUE TMPHUMEHATh pPa3IMYHble METOJbl W 3alpOChl MPH IMOHMCKE UM OTOOpe HH(OpMAIUN U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUJIsl BBIMOJIHEHUS YYE€OHBIX M TO3HABATEIbHBIX 3ajau
ONpeNeIEHHOIO THIA, MPHOOpETeHHEe OmbiTa B OOJIACTH HUCHOJB30BaHUSA WHGPOPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJIAJECHUE KYyJbTypOH aKTUBHOIO MCIOJIb30BAHUS PA3NIUYHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMPATh ONTHUMAJIbHYIO (pOpMy IpeacTaBIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMM CXEMaMH, AuarpaMMaMM, ApPYrUMH (opmamu
rpaduKu ¥ UX KOMOMHAIUSMH;



YMEHHE WCIOJb30BaTh M aHAIM3UPOBAaTh B IHpolecce Y4eOHOH M HCCIeN0BaTeIbCKON
NesITeIbHOCTH MH()OPMALMIO O BJIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOrO XO3siCTBa M TpaHCHOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEIbI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe AUayiora u (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOi
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHSI MPEATIOKEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATh IOJYyYEHHBIE PE3YJIbTAaThl MO3HABATEIbHOM AEATENBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUIO0 PE3yJbTAaTOB BBINOJIHEHHUS XUMHUYECKOTO 3KCIepUMEHTa
(J1abopaTopHOTrO OMBITa, JTA0OPATOPHOW PabOTHl MO WCCISAOBAHUIO CBOWCTB BEHIECTB, y4eOHOTO
MIPOCKTA);

yMEHUSI y4eOHOro COTPYIOHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIbHOM H
UCCIIEIOBATENLCKON JESTEIIbHOCTH NPU PEHICHUH BO3HHUKAIOUIMX MpoOJjeM Ha OCHOBE yu€ra OO0IIHX
MHTEPECOB M COIJIAaCOBaHUS MO3MIMK (00CyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JCHCTBHI, OMpeneNieHue KPUTEPHUEB IO OICHKE KadyecTBa BBHIMOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITEJIBHO OIpPENeIsTh LEIN JeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO ACSITEIHHOCTb, BHIOMpATh Hambojee
3¢ dEeKTUBHBIE CTIOCOOBI PEIICHUsT y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATH WIIN
KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JACUCTBUN MPU BBHIOJHEHUH 33/IaHUl ¢ YYETOM MOTyYSHUS
HOBBIX 3HaHUU 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX M pEAKLHUAX, OLEHUBATh COOTBETCTBUE
MOJIYUEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHUE MCIIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI,
IpeiaraéMble B yCIIOBUU 3aJJaHUM.

IIpenmeTHble pe3yJibTaThI

B cocraBe npeaMeTHBIX peE3yJabTaTOB [0 OCBOEHHUIO  00SI3aTEIIBHOIO  COJEpKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpaMMoi, BBLAETSIOT: OCBOCHHbIE 00YYarOIUMUCS
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUH, crienupuyecKue Uil MpeIMeTHOW o0aacTu «XUMHUs»,
BUJIBl JIEATENIBHOCTH 1O MOJYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTalud, NpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3TMYHBIX YICOHBIX U HOBBIX CUTYaIIHIX.

K koH1y o0y4yenus B 8 kjiacce npeMeTHbIEe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSTHI: aTOM, MOJEKYJa, XUMHYECKHUI
3JIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BELIECTBO, CMECh (OJJHOPOAHASI U HEOITHOPOIHAS ), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIsIpHash Macca, KOJMYECTBO BELIeCTBa, MOJb, MOJSIpHas Macca,
MaccoBasi J0JIsl XUMHUYECKOT0 3JIEMEHTA B COETUHEHNUHU, MOJISIPHBIA 00BEM, OKCH, KHCIIOTa, OCHOBAHUE,
COJIb, IEKTPOOTPULATENLHOCTD, CTETIEHb OKHCIIEHUS, XUMUYECKas peakius, KiaccuuKaius peaxkiuii:
pEeaKIMM COEIMHEHUs, DPEAKLUU pPA3JIOKEHHs, PEeaKkIMM 3aMelIeHHs, peakuuu OoOMeHa, 3K30- U
SHJOTEPMUUYECKHUE PEaKIUH, TETUIOBOM A(PPEKT peakiuu, sSApO aToMa, SJIEKTPOHHBIA CJIOW aToMma,
aTOMHasi OopOUTab, pauyC aToMa, XMMHUYECKas CBS3b, MOJIAPHAS M HEMOJSpHAs KOBaJCHTHAS CBA3b,
MOHHAsl CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0Js BelllecTBa (IIPOLIEHTHAs KOHLEHTpPAlIKs) B
pacTBope;

o WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHSTHH W TMPUMEHATH OTH
TIOHSTHS MPU OTIMCAHUH BEIIECTB U UX MPEBPAIEHUH;

. UCIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIs COCTaBICHHUS (POPMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

. OIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, TPUHAICKHOCTD BEIIECTB K ONpPeIeIEHHOMY KJIacCy
COEMHEHUI 1o QopmyiaMm, BUJ XMUMHYECKOH CBS3M (KOBaJleHTHAass U WOHHAsl) B HEOPTaHWYECKUX
COEIMHEHUSX;

. packpsiBaTh cMbica [lepmoamdeckoro 3akona JI. M. MenaeneeBa: J€MOHCTPUPOBATH
MOHMMaHUE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX DJIEMEHTOB OT HMX IIOJIOKEHHUS B
Ileppoanueckoil cuUCTEME, 3aKOHOB COXpPAHEHMsI MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;



. ONMKCHIBATL M XapakTepu3oBaTh TabmuuHyto ¢opmy [leprogudeckoid CHCTEMBI
XMMHUYECKHUX JJIEMEHTOB: pa3inyaTh IOHATUSA «TJlaBHas mnonarpynna (A-rpymma)» ©u «moboyHas
noarpymnna (b-rpymnmna)», mManbeie ¥ 60JbIINE TEPUOABI, COOTHOCHTh 0003HAYEHUs, KOTOPBIE UMEIOTCS B
tabnuue «llepuoanueckas cucrema xumuueckux siemeHtoB [[. M. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsjl siapa, oOIee 4Juciio
AJIEKTPOHOB U paclpeaesieHue UX 0 AIEKTPOHHBIM CIIOSIM);

o KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakiuu (10 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIULIOBOMY 3P (DEKTY);
. XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX

KJIaCCOB, TIOATBEp KJasg OMNUCAHUE NPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

° IIPpOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX Ka4eCTBEHHOI'O coCTaBa,
BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX,
L4 BBIYUCIIATE OTHOCHUTCIBbHYKO MOJICKYJIAPHYIO U MOJISIPHYIO MACChbl BCHICCTB, MAaCCOBYIO

JOJTI0 XUMHYECKOTO 3JeMEHTa MO0 (opMylie COSAMHEHHUS, MAaCCOBYIO IOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PAcUETHI 110 YPABHEHUIO XUMUYECKOM peakInu;

° IMPHUMCHATH OCHOBHBIC OIICpalliU MBICIIMTETbHOMN JACATCIIPHOCTH — aHaJlIu3 U CHHTEC3,
CpaBHEHHE, OOOOIICHHME, CUCTEMATH3AIMIO, KIACCU(UKAIMIO, BBISBICHHE MPUYHHHO-CIICICTBEHHBIX
CBsI3el — /I M3yYEHHUs] CBOWCTB BEUIECTB M XMMHYECKUX pPEaKLUil, €CTeCTBEHHO-HAyYHbIE METO[bI
MIO3HAHUS — HA0JII0/IEHUE, U3MEPEHUE, MOJEIIMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIH);

o clleIoBaTh  IpaBWJIaM  IIOJIb30BAHUS XHUMHYECKOM mocymoil u  1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXKe MpaBUJIaM OOpPAIICHUS C BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSIMH 10
BBINOJIHEHUIO J1a00PaTOPHBIX XMMHMYECKHX OIBITOB IO TMOJYYEHUIO U COOMpPAaHUIO Ia3000pa3HbIX
BEUIECTB (BOJOpOJAa M KHCIOpOJa), MPUTOTOBJIEHHUIO PAaCTBOPOB C OINpeneIEHHOW MaccoBOM JoJei
PacTBOPEHHOIO BELIECTBA, JIAHUPOBATh U MPOBOAUTH XMMUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pPacTBOPOB I€JI0YEeH U KHUCIOT C MOMOIIbIO MHJIUMKATOPOB (TakMycC, (GeHondTanienH, METUIOPaHK U

JPYTHE).

ConepxxaHue mporpamMmmal

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU YE€IOBEKa. XUMHS B CUCTeMeE HayK. Teia u BeliecTsa.
du3nuecKre CBOICTBA BELIECTB. ArperarHoe coctostHue BemlecTB. [loHATHE O MeToAax MO3HAHUS B
xuMun. Yucrele BemnecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJEKYNbl. XUMUYECKUE 37eMeHThl. CUMBOJIBI XMMUYECKUX 3J1eMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuueckass popmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTeNbHAss aToMHasi mMacca. OTHOCHUTENTbHAs MOJICKYJIsApHas Macca. MaccoBast
JI0JI1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Mosb. Monsipaas Macca. B3anmMocBsA3b KOIWYEeCTBa, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tel mo hopMyriaM XMMHUYECKUX COSTMHEHHIA.

dusndeckue U XUMUYECKUE SBICHUS. XUMHYECKash peakius U e€ MPU3HaKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHUYECKHe ypaBHeHHsA. Knaccudukamuss XUMUYECKHUX peakuuil (CoeIuHEHUs,
pasoKeHus, 3aMeleHns, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMIOCY/IOM, TpaBWjaMu pabOThl B JabopaTopuul W TpUEMAMU
oOpariieHust ¢ 1a00paTOPHBIM O00OPYJIOBAaHHEM, U3YUCHHE U OMHCAaHHE (PU3UYECKHX CBOMCTB 00pa3IoB
HEOPraHWYECKHX BEIIECTB, HaOMIOACHUE (Pu3nuecKux (TUIaBIIEHHE BOCKA, TasHUE JIbJa, PAaCTHUPAHHE
caxapa B CTyIKe, KUIIEHUE W KOHJEHCAlus BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
METHOM TIPOBOJIOKH, B3aMMOJICHCTBHUE MEJIa C KUCIIOTOM) SIBJICHUH, HAOJIIOICHUE W ONMCAHKUE MPU3HAKOB
MPOTEKAHUS XUMUYECKMX peakuuil (paszioKeHHe caxapa, B3aMMOJICUCTBHE CEPHOM KHCIOTHI C
xJopuaoM Oapusi, pasnoxkenue ruapokcuna meau (II) mpu HarpeBaHwu, B3aMMOCHCTBHE jXKele3a C
pactBopom comu wmenu (II), m3ydeHume cmocoOOB pa3ieneHusi cMecel: ¢ TMOMOINBID MarHuTa,



GbuIbTpOBaHNE, BRIIAPUBAHKE, JUCTUIUIALNS, XpoMaTorpadus, IpOBEICHIE OYUCTKH IOBAPSHHOMN COJIH,
HaOJlo/IeHue W OMKMCAHWE PEe3ylbTaTOB MPOBEACHMS OMNbITA, WIUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs
MAaccChl, CO3/IaHUE MOJIEIEH MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKNX BelleCTB

Bo3nyx — cmecp ra3zoB. CocraB Bo3ayxa. Kucinopony — 3J€MEHT UM IPOCTOE BELIECTBO.
Haxoxpaenue kucinopoga B mpupoje, (pusmueckue M XUMHUYECKUE CBONCTBA (peaklMU TOPEHUs).
Oxcunpl. Ilpumenenune kucinopomga. CnocoObl TOMY4YeHHs KHUCIOpoJa B JIabopaTopuu U
npoMebliieHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H — auioTpomHas MOAHQUKAIUSL
KHUCJIOPOJIA.

TeroBoit  3ddexT XuMUUECKOW peakiuH, TEPMOXMMHYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUUYECKUE PEAKIMU. TOIIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHHE NTapHUKOBOTO
sa¢dekra, pa3pylieHre 030HOBOT'O CIIOSI.

Bopopon — snemeHT U mpocroe BemiecTBo. HaxokaeHue Bogopoaa B mpupone, puzndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI monyyeHus. Kucimotsl u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopbl. HackleHHble U
HEHaCBILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B Bojae. MaccoBasi 10l BELIECTBA B pacTBOpE.
Xumunueckue cBoicTBa BOAbl. OcHoBaHus. Ponp pacTBOpoB B HpUpOJAE M B KU3HU YeEJIOBEKa.
Kpyrosopot Bozbl B ipupojie. 3arpsa3HeHHe NpUpOAHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcuapl.  Krnaccudukamus — OKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aMm(oTepHble) W HecoleoOpasyromue. HomeHkmarypa
okcu0B. Du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcu10B.

OcuoBanms. Knaccudukanus ocHoBaHMi: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenkiatypa ocHoBanuii. @u3nueckue 1 XUMUUYECKHE CBOMCTBA OCHOBaHM. [lonyueHne ocHOBaHUI.

Kucnorsl. Knaccudpukamust xucnor. Homenknarypa xucinor. Du3MUecKkne M XUMHYECKHE
cBoricTBa KUCnoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cporicta coseil. [lonydyenue comneit.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTaHUYECKHUX COCIUHEHHMN.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpe/e/ieHHe COJepKaHUs KHUCIOpoAa B BO3/AyXe, IOJydyeHHe, COOMpaHue,
pacrno3HaBaHHE U U3Y4YE€HHE CBOMCTB KHCIIOPOAA, HAOJI0IeHNE B3aUMO/IEUCTBHUS BELIECTB C KMCIOPOIOM
U yCJIOBHUS BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (10Kapa), 03HaKOMIIEHHE ¢ 00pa3liaMH OKCUIIOB U
ONMCAaHHWE MX CBOWCTB, MOJY4YEHHE, COOMpaHue, pacllO3HaBaHME M H3Y4YEHHE CBOWCTB BOJIOpPOAA
(ropenue), B3aumoneicTBue Bojpopona c¢ okcupom Meau (II)  (Bo3mMokHO —HcHONB30BaHME
BHUJIEOMATEpHANIOB), HaOJO/IeHHe O00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIeI0BaHUE
0COOEHHOCTEH PAaCTBOPEHMs BEIIECTB C PA3jIMYHON PacTBOPUMOCTBIO, NPHUTOTOBJIEHUE PACTBOPOB C
ONpeNeIEHHON MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, B3aWMMOJCHCTBHE BOJBI C MeETaJIaMU
(HaTpueM Hu KanbleM) (BO3MOXKHO MHCIIONB30BaHME BHJIEOMATEpHANIOB), MCCIIEOBaHUE O00Opas3IoB
HEOpPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHHE H3MEHEHHUS OKpacKd WHAMKATOPOB B
pacTBopax KHCIOT W HIeJo4el, n3ydyeHue B3aumojeictBus okcuga meau (II) ¢ pactBopom cepHoii
KHCIIOTBI, KHCJIOT C METaJlJlaMH, peakUuil HeWTpalu3allid, MOJTYy4YeHHE HEepacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'0 METajlla JPYI'MM U3 pacTBOpa COJIM, PEIIEHUE HKCIIEPUMEHTAIbHBIX 33aJa4 110 TeEME
«BaxHeimme Ki1accbl HEOPraHUYECKUX COEAMHEHUI.

Ilepuoauyecknii 3akoH u Ilepumoamyeckas cucrema xumu4yeckux djiaementos JI. H.
MenaeneeBa. CtpoeHue aroMoB. XuUMHYecKasi CBSA3b. OKHCJIANTEIbLHO-BOCCTAHOBHUTEIbHbIE
peakuun

[lepBble MOMBITKM KiIacCU(PUKAMM XUMHYECKUX 3JIeMEHTOB. lloHATHE O Tpymmax CXOTHBIX
9JIEMEHTOB (IIEJOYHBIE U ILEIOYHO3EMENbHbIE METAJIbl, I'aJloT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI 1 TUIAPOKCUIBI.

Ilepnonnueckuil 3axoH. Ilepronuyeckas cucrema xuMudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u qmuaHONIEproaHas ¢hopmsl [leproandeckoit CHCTEMbI XUMUUYECKHUX 3J1eMEHTOB /1.
N. Mengeneesa. [lepuoas! u rpynmsl. @U3HUECKUI CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOa U
TPYIIIBI 3JIEMEHTA.



Crpoenne atomoB. CoctaB aToMHBIX sifep. M3otombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0oouek aTomMoB TepBbIX 20 xumuyeckux daemMeHToB [lepuoamueckoit cuctemsl JI. M. Menneneena.
XapakTepUCTUKa XMMHMYECKOIO d3JIEMEHTa II0 ero mnojoxxeHuro B llepuommyeckon cucreme [l U.
Menpeneesna.

3aKOHOMEPHOCTH HM3MEHEHHUS pPaJuyca aTOMOB XHMUYECKUX 3JEMEHTOB, METAIIMYECKUX U
HEMETAJUTMYEeCKUX CBOMCTB IO TPYIIaM U MEPUOJIaM.

3unauenue [lepuonnyeckoro 3akoHa u Ileproanueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIi U rpakJaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOsipHAsi U HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPUILIATEILHOCTh
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. Ilponeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHHEe OOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C
pacTBOopamMH KUCJIOT U IIeJo4Yel, MPOBEACHUE OMNBITOB, WIIOCTPUPYIOIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3NI0KEHUs, COSTUHEHHS).

Mescnpeomemnwie ceasu

Peanuzarus MeXIpeIMETHBIX CBSI3eU MPU M3YYEHHHU XMMHH B 8 KIJIACCE OCYIIECTBISIETCS Yepes3
UCTOJB30BaHMUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK ¥ TIOHSATHH, SBISIOMIAXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAaydyHBIA (DaKT, TUIIOTE3a, TEOpHWs, 3aKOH, aHAIU3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MO/JI€Tb, SIBJICHUE.

®usuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaZMo0aKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsij, BELIECTBO, TEI0, 00BbEM, arperaTHOEe COCTOSHUE
BEIIECTBA, ra3, pU3nuecKue BeIMUNHbBI, €TUHHUIIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOIBI, MOJIE3HbIE HCKOMAeMbIe,
TOIUIMBO, BOJTHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne HanmenoBanue KosimvecTBo yacos DJIEKTPOHHBIE
p/p | PA3AedoB  moTem o Konrpoasusie IIpakruueckne (unposbie)
IporpamMmelI padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsbl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XumMusg — BaxHas
o0nacTh
11 CCTECTBOSHAHMA U 0 5 bubnuoteka HOK
" NIpaKTHYECKOH https://m.edsoo.ru/7f41837c
JeSITEIIbBHOCTH
4eJI0BEKa
Bemectsa u
bubnuoreka HOK
1.2 | xmmeriecine 15 1 0 https://m.edsoo.ru/7f41837c
peaxkuuu
Hroro no paszneny 20
Pa3nes 2. BakHeiimme npeacTaBuTe/ I HCOPraHMYECKHUX BeleCTB
21 Bo3nyx. Kucnopon. 6 0 0 bubnuoreka HOK
" Tlonsarue 06 okcumax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o 8 0 1 bubanoreka HOK
" KHCJIOTax U COJIsIX https://m.edsoo.ru/7f41837c



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

2.3

Bona. PacTtBOpBHI.
[Toustue 00 5
OCHOBaHHUSIX

bubnmoreka HOK
https://m.edsoo0.ru/7f41837c

OCHOBHBIE KJIACChI

2.4  HEOpraHWYECKHX 11 bubamorexa HOK
' - https://m.edsoo.ru/7f41837c
COCIIMHCHU I
Hroro no pazueny 30

Paznen 3. Ilepuoamyeckuii 3akoH u Ilepuoauyeckass cucrema xummuyeckux sjementos . W.

MenpeneeBa. CrtpoeHue aToMoB. XHMMHYeCKas CBA3b. (OKHCIHUTEIBLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

Ilepuoanueckuit

3aKOH u

[Tepnonuueckas
31 CHCTeMa 7 bubnmoreka LHOK
™ XMMHYECKHX https://m.edso0.ru/7f41837¢c

anemenroB J[. W.

Menpeneena.

Crpoenue aToma

Xumuyeckas CBS3b.
39 OKHCITUTEIEHO- bubnmoreka [HOK
"~ | BOCCTAaHOBHTEIILHBIE https://m.edsoo.ru/7f41837c

peakiuu

bubnuoreka HOK

Hroro no pasneny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa HOK

OBLIEE KOJIMYECTBO
YACOB IO 68
[TPOT'PAMME

https://m.edso0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
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KanennapHo-temaTH4yeckoe MJIaHUPOBaHHE

Ne Kou-Bo Hata
ypoka Tema ypoka 4acoB
Ilian dDakrt

1 [Ipeamer xumun. Pons xumuu B KU3HM yenoBeka. Tena u 1
BEIIECTBA

2. [TonsiTre o MeTofax NO3HAHMS B XUMUU 1
[Ipaktuyeckas pabora Ne 1 «lIpaBuna paboTsl B 1

3. nabopatopur W TNpUEMBI OOpamieHuss ¢ J1abopaTOpPHBIM
000pyIOBAaHUEM

4, UucTteie BemectBa u cMecu. CiocoObl pa3iesieHus: cMecei 1

5 [Ipaktnueckas pabora Ne 2 «Pasmenenue cmecelr (Ha 1

' IIpUMEpPE OYUCTKU OBAPEHHON COJIN)»

6. ATOMBI M MOJIEKYJIBI 1

7 XUMUYECKHE DBJIEMEHTBl. 3HAaKU (CUMBOJIBI) XUMHYECKHX 1
JJIEMEHTOB

8. IIpocTsle U CIOXKHBIE BENIECTBA 1

9. ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

10. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB. XWMHYECKas 1
¢dbopmMyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB

11 OTtHocuTeNnbHAS aToOMHast Macca. OtHocutenbHas 1
MOJICKYJISIpHAsl Macca

12. | MaccoBas 10511 XUMHYECKOT0 DJIEMEHTA B COSAMHEHUH 1

13. | KonmdectBo Bemecta. Moib. MossipHast Mmacca 1

14. | dusnyeckre U XUMUYECKHUE SIBICHUSI. XUMHUYECKasi peakius 1

15. | [Ipu3Haku u yciaoBHs IPOTEKAHUSI XUMHUUECKHX PEaKIHM 1

16. 3aKOH  COXpaHEHMs  MacChl  BEIIECTB. XHMMHUYECKHE 1
YpaBHEHHS

17 Beruucnenus KOJIMECTBA, MACCHI BELIECTBA 110 YPABHEHUAM 1
XUMHAYECKHUX PeaKIii

18 Knaccupukanusa XuMHYECKUX  peakuui  (COeIMHEHHs, 1

" | pa3noxkeHwus, 3aMeleHus;, 0OMeHa)

19 M. B. JlomoHOCOB — yqévHBIﬁ-BHHHKHOHGI[HCT. O06o061eHue 1
U cHUCTeMaTH3alus 3HaHUH

20. Kontponbnass pabora Nel mo Teme «BemectBa wu 1
XUMHUYECKHE PEAKIIUN»

21, Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopony — 1
9JIEMEHT U MPOCToe BemecTBo. O30H

29 dusnyueckne U XMMUYECKHUE CBOMCTBA KUCIOpoa (peakiuu 1
okucieHus, ropenue). [lonstue 00 okcugax

23 CrocoOpl  mosydyeHuss Kuciopona B JabopaTopuu U 1
IPOMBIIIIEHHOCTH. [IpuMeHenune kuciopoa
TernnoBoit 3¢p¢dexkT XUMUYECKOH peakuH, MOHATHE O 1

24. | TepPMOXMMHUYECKOM YpaBHEHHH, JK30- U IHIOTEPMHUYECKHX
peaKmsIx

25, TomnuBo (HedgTh, yroap M MeTaH). 3arpsi3HEHUE BO3]yXa, 1
CIOCOOBI €ro NMpeI0TBpPAIICHUS

6. [Ipaktnueckass pabora Ne 3 mo Tteme «llomyuenue wu 1
coOHMpaHue KUCIOPOAa, H3yYEHHE er0 CBOMCTBY»

27, Bonopoan — sneMeHT u nipocToe BemiecTBo. HaxoxaeHue B 1

IPUPO/IC




duznyeckue W XUMHUYECKHME  CBOMCTBAa  BOJIOPOJA.

28.
IIpumeHeHne Bogopoaa
29. | IlonsiTHe O KUCIOTaX U COJISAX 1
30. | CriocoObI mosTydeHust BOJOPOA B 1abopaTopuu 1
31 [Ipaktnueckas pabora Ne 4 mo Tteme «llonyuenue wu 1
" | cobupanue Boopoia, U3yuyeHHE €ro CBOHCTBY
32. | Momsipublii 006EM Ta30B. 3aK0OH ABOTaIpo 1
33 Brrunciienuss 00bEMa, KOJIMYECTBA BEIIECTBA rasa II0 €ro 1
" | ©3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY
34 Beruncnenuss o0bEMOB ra3oB MO YPaBHCHHIO DPEAKIIMH HA 1
" | ocHOBE 3aKOHA OOBEMHBIX OTHOLICHHH ra3oB
35. dusnueckre U XUMHUIECKUE CBOMCTBA BOJIbI 1
36. | CocraB ocHoBanui. [loHsiTHE 00 MHIMKATOPAX 1
37 Boga kak pactBoputens. HacbllleHHbIE U HEHACHIIICHHbBIC 1
pactBopbl. MaccoBast 107151 BEIIECTBA B PACTBOPE
[Ipaktnueckas pabora Ne 5 mo Tteme «lIpuroroBienue 1
38. | pacTBopoB C ONpeNeIEHHOW ~ MaccoBOW  Joieit
pacTBOPEHHOTO BELIECTBAY
39, KonTponbnaas padora Ne2 no teme «Kucimopoa. Bogopon. 1
Bonxa»
40. | Okcuppl: cocTaB, KiIaccu(UKaIus, HOMEHKIIATypa 1
41 [TonydyeHue U XUMHUYECKUE CBOICTBA KUCIOTHBIX, OCHOBHBIX 1
" | m ampOTEpHBIX OKCHUJIOB
42. | OcHoBaHuUA: cOCTaB, KiaccuuKalys, HOMEHKIAaTypa 1
43. | IlonmyyeHue u XMMHUYECKHE CBONCTBA OCHOBAHHI 1
44. | KucioTsl: cocTaB, Kiaccuukalus, HOMEHKIATypa 1
45. | IlonmyyeHue U XUMHUYECKHE CBOMCTBA KUCIIOT 1
46 Comu (cpeL[HI/Iezz HOMEHKJIaTypa, CHOCOOBI TOJIyueHHUs, 1
XUMHYECKHE CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenne skcnepuMeHTATbHBIX 1
47. |3amau mo Teme «OCHOBHBIE KJIACCHI HEOPTaHMYECKHUX
COCIMHEHUI»
48, FeHeTquCKVaﬂ CBSI3b MEXJY KJlacCaMU HEOPraHWYECKUX 1
COeAMHEHUN
49, O00011IeHIE U CUCTEMATH3aIUS 3HAHUI 1
50, Kontponbnast pabora Ne3 VH,,O TeMe "OCHOBHBIE KJIACChI 1
HEOPTaHWYECKUX COCTUHEHHIA
51 [TepBbIe MOMBITKU KJIACCU(PUKAINNA XUMHUICCKUX JIEMEHTOB. 1
[ToHsITHE O TPYIIAX CXOIHBIX DJIIEMEHTOB
50, [lepmonnueckuit  3axkoH u  Ilepmonmueckas  cucrema
XUMHYECKUX 31eMeHToB Jl. 1. MeHaeneeBa 1
53. | llepuossl, Tpynmsl, MOATPYIIITHI 1
54. | Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. M30Tombl 1
55 CtpoeHue »HJIEKTPOHHBIX OOOJIOYEK AaTOMOB DJIEMEHTOB 1
[Tepuonnueckont cucremsl /. . Menneneena
56, XapakTepucTka  XHUMHYECKOTO  JJIEeMEHTa IO  €ro 1
nonoxxeHuto B [lepuonnueckoii cucreme /. . Menneneena
3nauenue [lepuomuyeckoro 3akoHa AJsl Pa3BUTHA HAYKH U 1
57. npaktuku. J[. W. MengeneeB — yuéHbIH, memaror u
Ipa)xJIaHruH
58. | DIeKTPOOTPUIIATETLHOCTH AaTOMOB XUMHUYECKHX JICMEHTOB 1
59. | MonHas XxuMu4eckas CBsI3b 1




60. | KoBaseHTHas mossipHast XUMHYECKas CBS3h 1
61. | KoBaneHTHas HemoysipHas XMMUYECKas CBS3b 1
62. | CTeneHb OKUCICHHUS 1
63. | OKuCINTENFHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1
64. | Oxucnurenn U BOCCTAHOBUTENH 1
65, KonrponsHast pabora Ned mo teme «CtpoeHue aroma. 1
XuMuYeckas CBSI3b»
66. | PesepBHbIil ypok. O000IICHNE M CHCTEMAaTH3allUs 3HAHUT 1
67. | PesepBublii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1
68. | PesepBHbIil ypok. O600IICHHE M CHCTEeMAaTH3aIMsl 3HAHUH 1
HTtoro 68




