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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma mo XuMuM Uid 00y4arOUIUXCs C 3aJePHKKON MCUXUUECKOTO
pasutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI COCTABJICHA B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
ocHOBHOTO 0bmero oopazosanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021
r. Ne 287, 3apeructpupoBan MunnctepctBoM toctuniuu Poccuiickoit deneparuu
05.07.2021 r., per.mHomep 64101) (mamee — ®I'OC O0O0), DenepanpHOil pabodyeit
nporpaMMbl  yuyeOHOro mpeamera «Xumus» (0a30BbIil ypoBeHB), (eaepaabHOM
IporpaMMoil BOCHUTaHUS OOYyYalolUMXCS MpPH TOJYYEHHUH OCHOBHOIO OOIIETo
o0pa3oBaHuUsl, C YYETOM PACIPEEICHHBIX MO KJlaccaM MPOBEPSIEeMbIX TPeOOBaHU K
pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesibHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsS M DJIIEMEHTOB COJEP)KaHMsI, TNPEJCTABICHHBIX B YHHUBEpPCAIHLHOM
koaudukaTope o xumuu, KoHuenuuu npenojiaBanusi yaeOHOro npeaMera « XuMus,
B o0Opa3oBaTeIbHBIX OpraHu3alusIx PO, peanu3yronmx OCHOBHBIE
o01eoOpa3zoBaTeabHbIE MPOrPaMMBI.

OO0was xapakrepucTiKa yueOHoro npeamera «XumMus»

[TporpaMMa no XxuMuu Ja€T NpeacTaBiIeHUE O LEesX, 00IIel cTpaTeruu 00yyeHus,
BOCIUTAHUA U pa3BUTUs OOY4YaIOIIMXCS CpPEACTBAMH Y4eOHOro mpeaMera,
yCTaHaBIMBAaeT 00s3aTelbHOE MPEAMETHOE  COACpKAHME, MPEoyCMaTpUBAET
pacopesesieHue ero Mo KiaccaM W CTPYKTYpHpOBaHHWE IO pazlielaM M TeMaMm
OporpaMmMbl 1O  XHMHH, OIpPEACNSICT KOJIMYECTBEHHbIE W  KAaYECTBEHHBIE
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3YUYECHHUS
XUMHUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4E€OHOrO
poliecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXcs, OMPEEIsieT BO3MOKHOCTH
npeaMeTa g peanu3alud TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTeILHON pOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI, a TAKKe
TpeOOBaHUil K pe3ynbTataM oOyueHHUs: XMMUU Ha YPOBHE LIeJIel U3y4eHHUs MpeMeTa U
OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAESITEIbHOCTH OOyyarolerocs 1o
OCBOCHHIO YUYEOHOTO COJICP>KaHMUS.

3HaHME XUMHUHM CIIY>)KUT OCHOBOM JUis  (POPMHUPOBAHUS MHUPOBO33PEHUS
0OyuJaroIerocs, ero MpeiCcTaBIeHU 0 MaTepraibHOM €IMHCTBE MHUpPA, BaXHYIO POJIb
urpaiot (GopMHUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U
00 HBOJIONMU BELIECTB B MPUPOJE, O MYyTSIX pEUIeHUs TJIOOAIbHBIX MpoOJieM
YCTOMYMBOIO PA3BUTHUS YEIOBEYECTBA — CBHIPHEBOM, JHEPrETUUYECKOW, MUIIEBOM WU
AKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

-CIIOCOOCTBYET peanu3alyd BO3MOXHOCTEH JIJIsi caMOopa3BUTUSL U (POPMHUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U GYyHKIMOHATBHOW IPAMOTHOCTH;

-BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICEHUS WU TBOPYECKUX CIOCOOHOCTEN
oOyyarolmuxcs, HaBBIKOB WX  CaMOCTOSTENbHOM  y4eOHOM  JesSTeNbHOCTH,



DKCIEPUMEHTAIbHBIX U  MCCIEIOBATEIbCKUX YMEHMM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B PO(HECCHOHATBLHON ACSITEbHOCTH;

-3HAKOMHUT CO CHEHU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €QUHCTBO IIPUPOJBI U YEJIOBEKA, ABISETCA OTBETCTBEHHBIM
JTAIOM
B (D OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOIINXCS;

-CIIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO--
HAy4YHBIM 3HAaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUsST B OOYYEHMM XUMUM OO€CIedYMBaIOTCs CrenupuKon
colepkaHusi ~ y4eOHOro  IpeaMeTa,  KOTOpbI  SBISETCS  MEJAaroruyecku
aJlalITUPOBAHHBIM OTpa)KeHUEM 0a30BOMl HAyKHM XMMHHU Ha ONPENCIEHHOM dTamne eé
pa3BUTHS.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO OOHIEro 0Opa3OBaHMs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPTraHWYECKON XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MTOHATUN OPraHUYEeCKOM
XUMUH.

CrpykTypa cojaepxaHusi HpOrpaMMmbl MO XHUMHH cQOpMHUpOBaHa Ha OCHOBE
CUCTEMHOr0 mnonaxoaa Kk €€ umszyudeHnto. Conep:KaHue CKIIAIBIBAETCS U3 CHCTEMBI
MNOHATUN O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI MOHATUH O XMMHUYECKOU
peakuuu. OOe 3T CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl IO  MPHUHLMILY
IIOCJIEIOBATEIBHOTO PA3BUTHSA 3HAHUM HAa OCHOBE TEOPETUYECKHMX IPEACTABICHUIM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUs O CTPOEHUHM aTOMa U XMMUYECKOM CBS3H;

— MpeJCTaBIeHUN 00 ANEKTPOJUTUUECKOMN TMCCOMALMU BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HAHUSA PacCMaTPUBAIOTCSA HA OCHOBE YMITMPUYECKH ITOITYYEHHBIX
U OCMBICIEHHBIX (DAKTOB, PAa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOrO YPOBHS K
JIPYroMy, BBINOJIHASL YHKIMU OOBSICHEHHS M IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U
BO3MOYKHOCTEM MPaKTHYECKOT0 MPUMEHEHHUS U MOTYUYEHUS U3Y4aeMbIX BEIECTB.

OcBoeHue nporpaMMbl MO0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPE/ICTABICHUS
O XHMHMYECKOM COCTABIIOLIEH HAYYHOM KAPTHUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOMU
IPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAaHHUIO M METOJAM IO3HAHUS B
Hayke. M3yueHrne XMMHH IPOUCXOUT C IPHUBJICYEHUEM 3HAHUN U3 paHEEe N3YUYECHHBIX
y4eOHbIX TpeaMeToB: «Okpyxatouuit Mup», «buonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Ipy M3yyeHUH XUMHUHU TIPOUCXOIUT (POPMUPOBAHWE 3HAHWUN OCHOB XMMHUYECKOU
HayKM Kak OO0JIaCTU COBPEMEHHOIO E€CTECTBO3HAHUSA, MPAKTHUYECKOH NEesSTEIbHOCTH
YyeJloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KyJIbTYyphl. 3ajaya y4yeOHOro
peaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEUILINX
(GakToOB, MOHATUM, 3aKOHOB M TEOPETHUYECKUX IMOJOXKEHUMN, TOCTYMHBIX 0000IIEeHNN
MHPOBO33PEHYECKOTO XapaKTepa, sA3blKa HAyKu, B MPUOOIIEHNN K HAYYHBIM METO/1aM



MO3HAHUS TMPU HU3YYEHUU BEIIECTB M XMMHUYECKUX peakiuii, B (HOPMUPOBAHUM U
pa3BUTUU TMO3HABATENBHBIX YMEHUN U MX MPUMEHEHUU B yue€OHO-TIO3HABATEIHHOU U
y4eOHO-UCCIIEeIOBATENIbCKOM  JCSATENbHOCTH, OCBOGHHUU TpPaBUI  OE30MaCHOTO
oOpallleHus C BEeIIeCTBAMHU B TIOBCETHEBHOM KU3HU.

W3ydyeHnne XxumMuM CrnocoOCTBYeT (OPMUPOBAHUIO Y OOYYAIOMIMXCS HAYyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHIO OOIIEHAYYHBIX METOJIOB (HAOIIOJICHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHHUE), OCBOCHUIO MPAKTHYECKOTO0 MPUMEHEHUs Hay4YHBIX
3HAHUW, OCHOBAHHOTO HAa MEXIPEAMETHBIX CBA3SIX C mpeameramu «OKpyKarolun
mupy, «®Dusukay, «buonorus», «l'eorpadus», «Marematuka» u GopMHUpPYET
KOMIIETCHIIUM, HEOOXOJMMBbIE [JIsi MPOJOJDKEHHMs 00pa3oBaHMsi B 00OJacTu
€CTECTBEHHBIX HAYK.

N3yyenue xumuu CrnocoOCTByeT pa3BUTHIO y oOywawomuxcs ¢ 3IIP
IMPOCTPAHCTBEHHOTO  BOOOpaxkeHus, (YHKIMOHAJIBLHOM TpPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAJIU3UPOBATh HH(POPMALIUIO, MPEACTABICHHYIO B
paznuyHbIX (hopmMax. 3HAYUMOCTh IPEAMETA JIsl PA3BUTHUS KU3HEHHOW KOMIETEHIIUU
oOyuaromuxcst ¢ 3IIP 3akmrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKHUX 3HaHUM,
HEOOXOJMMBIX Il OBCEIHEBHOW W3HU; HABBIKOB 3/JI0POBOr0 M OE€30MacHOrO s
YEJIOBEKa U OKPYXalollel ero cpeasl 00pasa )Ku3HU; GOPMHUPOBAHUN IKOJIOTUYECKON
KYJbTYPBI.

[Iporpamma oTpakaer cojepkaHue OOydeHHs MNpeaMeTy «XUMHUS» C YYEeTOM
0c00bIX 00pa3oBaTeNbHbIX NOTpeOHOCTEN 00yyatonuxcs ¢ 3[IP. OBnanenue yueOHbIM
IpeaIMeToM «XHUMHUS» MPEACTABISET ONPEACICHHYIO TPYAHOCTD JUIsl 00yUYaroIUXCsl C
3IIP. D10 CcBSI3aHO C OCOOCHHOCTSIMU MBICIUTEIBHOUIEATEILHOCTH, IEPUOIUIECKIMU
KOJI€OaHUSIMU BHUMAaHUs, MajblM OOBEMOM IaMATH, HEIOCTATOYHOCTHIO OOLIETO
3armaca 3HAHWM, NOHM)KCHHBIM IT03HABATEJIBHBIM HHTEPECOM U HU3KHUM YPOBHEM
pEYEeBOro pa3BUTHSL.

st mpeoponeHuss TPYAHOCTEH B M3YYEHHH YYEOHOro mnpeamera «XuMHus»
HeoOxoaMMa afanTaiys 00beMa 1 XapakTepa ydeOHOro MaTepuasa K o3HaBaTeIbHbIM
BO3MOXKHOCTSIM JJaHHOW KaTeropuu OOYy4aroIIUXCsl, y4eT UX OCOOCHHOCTEN pa3BUTHSL:
WCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX CBA3EH,
IIOCTENIEHHOE YCJIOKHEHNE N3Yy4aeMOTo MaTepHaa.

[Ipy wu3yyeHMH XHMHHM HEOOXOJUMO OCYUIIECTBIISATh B3aMMOJEHCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopernuecknii MaTepuall PEKOMEHIYETCsl U3y4yaTh B MPOLIECCE IMPAKTUUYECKOU
nesTeabHOCTH. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB HA pEUIEHUE 33/1a4 B CBA3U
CO CIIO)KHOCTBIO aHanm3a Tekcta oOydarommmucs ¢ 3IIP. Opranuyeckoe €IUHCTBO
MPAKTUYECKOH W MBICIUTEILHON AESTENbHOCTH OOYYAIOIIMXCS HA YPOKAaX XUMUU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0A3MCHBIX XUMHMUYECKUX 3HAHUIM
u ymenuil. Oco0oe BHUMaHHWE TMpPU H3YYEHUU XHUMHHM YAENACTCA HW3YYECHHIO
«CKBO3HBIX» MOHATUN U (POPMUPOBAHUIOHABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Hean u 3agaum u3yyeHus1 y4eOHOro npeamera « XuMus»



ITpy m3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOI'O OOILEro OOpa3oBaHMsI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— ¢popMUPOBaHHE  HHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATUIO pELICHUI,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBICHHOCTh OOYYEHHUs Ha CUCTEMATHYECKOE IPHOOIIEHNE 00ydaromuxcst K
CaMOCTOATENIbHON MO3HABAaTEIbHON JEATEIbHOCTH, HAay4YHBIM METOJAM IIO3HAHMS,
(OopMUPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieueHue YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0y4YarOIUMUCS
OIbITa Pa3HOOOpPA3HON JEATEIBbHOCTH, IO3HAHHWA U CAMOIO3HAHMS, KIIIOUEBbIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), KMMEIOLIUMX YHUBEPCAJIBHOE 3HAYEHUE JUIA
Pa3JINYHBIX BUJIOB ACSATEIBHOCTH;

— ¢popMupoBaHue  oOmEH  (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCHOJIb3Ys 3HAHUA U OIBIT, OJYYECHHbIE TPU U3YUEHUN XUMHUH, IPUMEHSITh UX
IIPU pEeUIEHUU IPOOJIEM B OBCEIHEBHOW KU3HU U TPYIOBOM JAESATEIBHOCTH;

— ¢opMHpOBaHKE Yy O0YyYarOMXCSl TYMaHUCTUYECKUX OTHOILIEHUN, MOHUMAHHMS
LHEHHOCTH XWMHUYECKUX 3HAHUW I BBIPAOOTKH SKOJOTMYECKU LEIECO00pPa3HOro
NOBEAECHUS B OBITY U TPYAOBOM JI€ATEIBHOCTH B IIEJISIX COXPAHEHUS! CBOETO 3/I0POBbS
Y OKpY>Karollel MPUPOJHOMN CPENBL;

— pa3BUTHE MOTUBAallMM K OOYYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTaHMIO Ha OCHOBE YCBOCHUS 00II€YeIOBEUECKUX [IEHHOCTEHN, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIS U HAIPABJIEHHOCTU JaJIbHEHIIETO 00YUEeHMUS.

Oco0enHocTH 0TOOpPA M aJaANITAIMU Y4€OHOT0 MATEPHAJIA 10 XUMHUU

OOyueHne y4yeOHOMY MpPEAMETY «XHUMHS» HEOOXOAUMO CTPOUTH Ha CO3JIaHHUU
ONTUMAJIBHBIX YCJIOBHUH JJII YCBOEHUS MPOTPAMMHOIO Marepuana 00y4yaroIUMHUCS C
3I1P. bonpuioe BHUMaHUE JNOJKHO OBITh yAeleHO OTOOpY y4eOHOro marepualia B
COOTBETCTBUM C NPUHIUIOM JOCTYIHOCTH TP COXpPaHEHUH 00I1Iero 0a3oBOro
ypoBHSI. OH JOJDKEH MO COJACPKaHUI0 U 00beMy OBbITh aJalTHUPOBAHHBIM s
oOyuaromuxcss ¢ 3[IP B cooTBercTBUM ¢ WX 0COOBIMH OOpa30BaTEIbLHBIMU
notpebHocTsiMu. Crieyetr o0JerynTh OBliaJieHue Marepuaiomooydaronumucs ¢ 311P
IOCPEACTBOM €r0  JETAJbHOTO OOBSICHEHHSI C CHCTEMaTHYECKUM IOBTOPOM,
MHOT'OKpPaTHOM TPEHUPOBKOM B IPUMEHEHHM 3HAHHUU C HUCIIOJIb30BAHUEM IIPUEMOB
AITOPUTMH3AIMU U BU3YATBHBIX OMOP, 00YUEHUSCTPYKTYPUPOBAHUIO MaTepHraa.

Bonbiioe 3HadeHue N7 MOJIHOLIGHHOTO YCBOEHMS Y4eOHOro Marepuaia MMeeT
ornopa Ha MEXIPEIMETHbIE CBSI3U BOIPOCOB, U3y4aeMbIX B JJAHHOM KypcCe, CTAKUMHU
yueOHbIMU TpenMmeramu kak «['eorpadus», «®Puzuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € Yy4eOHbI Marepuand C pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHbBIE CBSI3U CIIOCOOCTBYIOT €r0 JYyUYIIEMY OCMBICIIEHHIO, OOJIEEIPOUYHOMY
3aKPETJICHUIO MOJYyYEHHbBIX 3HAHUI U MPAKTHYECKUX YMEHUH.

[Tpu MOArOTOBKE K ypOKaM y4YUTENb JOJDKEH MPeaycMOTpeTh (OpPMUPOBAHUE Y
oOydJarommMxcsi YMEHHMHM aHAJIW3UPOBATh, CpPaBHHUBATh, 0000MIATh W3y4YaEMBbIH



MaTepuai, IJIaHUPOBaTh MNPEACTOSALIYI0 padoOTy, OCYIIECTBIATH CAMOKOHTPOJIb.
Heo0xoaumMoO MOCTOSHHO CJHEIWTh 3a MPaBUIBHOCTBIO PEYEBOTO  OGOPMIICHHS
BbICKa3bIBaHUM oOydarommxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTSIMH MOBEJEHUS U JedaTeslbHOCTH oOyvaroutuxcst ¢ 3[IP
(pacTOpMOKEHHOCTb, HEOPTraHW30BAaHHOCTH) HEOOXOAUM CTPOXKAWIIUN KOHTPOJb
COOJTIOICHUS TIPaBUII TEXHUKU 0€30MacHOCTH MPHU MPOBEACHUHU TaOOPaTOPHBIX padoT
B XMMHUYECKOM KaOWHETE.

IIpumepHble BUAbI AesiTebHOCTH oOydawomuxcsa ¢ 3IIP, o0ycioBieHHbIe
0co0bIMH  00pa30BaTeJIbHBIMH  NOTPEeOHOCTAMM W o0ecnedyuBalOUIHe
OCMBICJICHHOE OCBOCHHE COePKAHUN 00pa30BaHus MO npeaMeTy « XuMHs»

Hns obyuaromuxcs ¢ 3[IP cyiiecTBeHHBIMU SBISIIOTCS MPUEMBI PabOTHI C
JEKCUYECKUM MaTeprasioM Mo mpeamery. [lpoBoautcs crnemnuanbHas padoTa 1o
BBEJICHUIO B aKTUBHBIM CIIOBaph OOYYAalOUIMXCS COOTBETCTBYIOIIEH TEPMHHOIOTHH.
N3ydaemble TEpMUHBI BBOJSATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s13aTE/IbHA BU3YallbHAs
NOJIEPHKKA, aJITOPUTMBI PA0OTHI C OIPEEIICHUEM, OTIOPHBIE CXEMBI JIJIS1 aKTyaIU3allu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «XumMus» B y4eO0HOM ILIaHe

B coorBerctBUM ¢ @DenepalbHbIM TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111ero oOpa3oBaHus y4eOHBIN peaMeT «XUMUS»BXOJUT B
peaMETHYI0 001acTh «EcTecCTBEeHHOHAYYHBIE MPEIMETHI» U SIBIISIETCS 0053aTeIbHBIM
JUISL U3YUYECHHS.

OO0miee 4rCIIoO 4acoB, OTBEAEHHBIX JJI M3yUYCHUS XMMHU Ha YPOBHE OCHOBHOTO
oO1iero oopazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKXAHUE YYEBHOI'O IIPEMETA «XUMM»

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[peamer xumun. Ponb xumuu 6 sHcusnu yenosexa’. Tena u Bemectsa. OU3nyecKue
CBOMCTBa BEIIECTB. ATpEraTHOE€ COCTOSIHHE BEIIECTB. Xumus 6 cucmeme HAYK.
YucTteie BemecTBa U cMecu. CriocoObl pazaenenusi cmeceid. [IpaBuna 6e3o0macHOTo
oOpallleHHsI C BEIIeCTBaMHU | JIabopaTOpHBIM 000pyioBaHueM. [louamue o memooax
NO3HAHUSL 8 XUMUU.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE DJIEMEHTHI. 3HAKU (CHUMBOJIBI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHAs aToMHas macca. lIpocTble M CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmyia. BaleHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKoH
nocmosancmea cocmasa seujecmg. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas
JI0JIsI XUMUYECKOT0 2JIEMEHTa B COCMHEHUH.

Ou3nyecKkne H XHUMHUYECKHE SBICHUS. XuMmuudeckas peakiusa. [Ipusznaku
XUMHAYECKUX PEAKINNA. Y PABHEHUS XUMAUYECKUX PEAKINNA. 3aKOH COXPAHEHUS MACCHI
BemecTB. Kraccudukaius XUMHUYECKUX peakiuid (COeAUHEHHUs, Pa3JIOKEHHUS,
3aMeIeHus, OOMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOHM, C MpaBUIaMU
paboThI B J1abopaTOpuu U MpUEMaMH 00paIieHusl ¢ JIabopaTOPHBIM 000PYAOBAHUEM;
U3y4YeHUE U OMNHCaHuE (PU3NYECKUX CBOMCTB OOpa3I[OB HEOPTaHMYECKUX BEIIECTB;
HaOmo/leHue (pu3nveckux (IUIaBJICHHE BOCKA, TasHUE JIbjia, pACTHUpaHUE caxapa B
CTYIIKe, KHUIIEHUE W KOHJIEHCAIlUS BOJbI) MU XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJMBAHUE METHOM MPOBOJIOKH, B3aUMOJICUCTBHUE MeJla C KUCJIOTOM) SIBJICHUIA,
HaOJI0/ICHUE U OTMCAHNE TPU3HAKOB MPOTEKAHUSI XUMHUUECKHUX pEaKIni (pa3ioskeHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, Ppa3iOKEHUE
ruapokcuia Meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kejle3a C paCTBOPOM COJIH
Menu (Il));u3yuenue cmocoOOB pas3feneHuss cMeced (C MOMOIIBI0 MarHuTa,
buIbTpOBaHME, BHIMTAPUBAHKE, TUCTUILIALMS, XpoMaTorpadusi), IpOBEICHUE OYUCTKU
MOBApEHHON COM; HAOJIOJICHWE W OINKCAHUE PE3YJIbTaTOB IPOBEACHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MAacChl; CO3JaHUE MoOJeNed MOJEKYI
(ILapocTepIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopog — 3J€MEHT U MPOCTOE
BeliecTBO. HaxoxmeHue kuciaopoma B mpupojae, (U3NUECKHE U XUMHUYECKHE
cBoiicTBa. Peakiiuu ropeHusi MpOCThIX M CIOKHBIX BemiecTB. CocoObl MOMyUeHHUS
KHCJIOpOJa B 1abopatopuu u npomvlutienHocmu. Ilpumenenue kuciaoponaa. [lonstue
00 oxcugax. Kpyrosopor xkucimopoga B npupoae. O30n — aniomponHas
MOOUuKayusi KUCI0pooa.

Tennosoii 3¢pgpexm xumuueckou peakyuu, mepmoxumMuyecKue ypagHeHus, 3k30- u

1 3II€CB " Jajaee KypCuBOM 0003HaYEHBI TEMbI, U3YYCHHUE KOTOPBIX IPOBOJAUTCA B O3HAKOMUTECJIILHOM IIJIaHE.



SHAOTEPMUYECKUE peaKUuuu. TOonaueo: y2oib u Memawu. 3azpszHeHue 6030yXd,
ycunenue napHuKo8o2o 3¢ggexma, paspyuieHue 030H08020 ClOAL.

Bonopon — anemeHT M mpoctoe BemecTBo. HaxoxaeHne Bogoposa B IMPUPOJE,
du3nUecKre 1 XUMUYECKHE CBOWCTBA (HA TPUMEPE B3aUMOJICHCTBHUS ¢ HEMETaUTAMH
M OKCHUJAMHU METAJUIOB), IPUMEHEHUE, cnocodwbl noaydenusi. [loHATHE O KUCIOTaX U
COJISIX.

KonnuectBo BemectBa. Moabs. MoisipHast macca. 3akoH ABorazapo. MosipHbIii
00béM razoB. Pacuetl mo xumuueckod dopmyne. Pacuersl MaccoBoi onu
XUMHUYECKOTO 3JIEMEHTAa B COEAMHEHHMH, KOJUYECTBA BEIIECTBA, MOJSPHOW MAacChl,
MOJISIPHOTO 00beMa ra3oB. Pacy€Thl o XUMUYECKUM YpaBHEHUSIM.

Qusuueckue ceoticmaa 8oovl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYJbl. Boda kak
pacmeopumeins. PacTBopsl. [lonamue 0 HaCbIUeHHbIX U HeHACLIUWEHHbIX PACMBEOPAX.
Ilonamue pacmeopumocmu eujecms 8 gode. Pacuer MacCoBOM /107U BellleCTBa B
pacTtBope (MpOLIEHTHasi KOHIEHTpaiwus). MaccoBasi J0Jis BEIECTBA B PaCTBOPE.
Xumuueckue ceoticmea 00bl (pasiodicenue, peakyuu ¢ Hampuem, OKCUOOM KATbYUsl,
oxcuoom cepul (\V) peaxyuu ¢ memanniamu, KUCIOMHLIMU U OCHOBHHIMU OKCUOAMU).
llonsimue 06 ocnosanusix. Ponv pacmeopos 6 npupode u 6 JHCU3HU UYenoseKd.
Kpyeosopom 600wl 6 npupode. 3arpsizHeHHE NPUPOJHBIX BojA. OXpaHa U OYUCTKA
MIPUPOJIHBIX BOJI.

Knaccuduxanus HeopraHudeckux coeAuHeHud. OKCUbI: COCTaB, KiIacCU(UKAIIUS
(KUCTIOTHBIE, OCHOBHBIE, amgomepHvle, Hecoleobpazyrowue - Ha npumepe OKCUuod
yenepooa (1) u oxcuoa aszoma (1)), nomenxknamypa. I[lonyyenue u XUMHUECKHUE
CBOMCTBA OKCUJIOB (B3aUMOJICHCTBUE C BOAOW, KUCIOTaMHU, IIEJI0OUYaMH).

OcnoBanus. Kiaccudukanys ocHOBaHUM: MIETOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuili. @u3nyeckue M XUMUUYECKHE CBOMCTBA OCHOBAHMM.
Ilonyuenue ocnoganuii.

Kucnotsl: coctaB, kiaccudukaiys, HOMEHKIaTypa, (GU3NYECKUe U XUMHUYECKUE
CBOMCTBa (B3aMMOJICUCTBHME C METa/lIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMU,
COJISIMH, Ha TIpPUMEPE COJITHOW W CEPHOM KHCIOT), cnocobbl noiydeHnus. Psn
aktuBHocTu MeTauioB H. H. bekerosa.

Conu (cpenHue): HOMEHKJIATypa cojieil. Du3nyeckue U XUMHUYECKUE CBOMCTBA
conen. [Tomyyenue coineil.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

XUMHUUYECKHUM IKCIIEPUMEHT: KaUECTBEHHOE OIPENIECIICHUE CONEPKAHUS KUCI0POa
B BO3AyXe; TOJY4YeHHE U U3YYCHHUE CBOWMCTB KHUCJIOPOJA; HAOJIOJCHUE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHUS M TPEKPALLCHUSA
ropenus (mokapa); o3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMMCAaHUE UX CBOWCTB;
MOJIydYeHHUE W H3y4YeHHE CBOWCTB BOoponaa (ropeHue); HabOmoaeHHEe 00pas3IoB
BEILIECTB KOJUYECTBOM | MOJIb; HCClIeIOBaHUE OCOOCHHOCTEN PaCTBOPEHUS BEIIIECTB
C pa3IM4HOM PACTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA; B3aUMOIEUCTBUE BOJBI C METAJLUIAMU
(HatpueM W KajblMeM) (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUIEOMATEPUAIIOB);



ONpENEICHUE PACTBOPOB KHUCIOT M WIENOYEH C IOMOIIBI0 HWHIUKATOPOB;
UCCIIeIOBaHHE O0pa3lOB HEOPraHMYECKMX BEIIECTB PAa3IMYHBIX  KJACCOB;
HaOJII0ICHUE M3MEHEHUs OKPAaCKH MHIMKATOPOB B PacTBOpPax KHUCIOT M IIEIOYEH;
u3ydyeHue B3anmozeicTeus okcuaa meau(ll) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT
C METaJUlaMH, PEaKUUH HEWTpalu3aluu; MOJYyYEHUE HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOTO MeTajla JIpyTMM M3  pacTBopa COJMU;  pELIECHUE
AKCIIEPUMEHTAJBHBIX 3aJa4y Mo TeMme «BakHeilne Kiacchl HEOPraHWUYECKHX
COEIMHEHUN.

IMepuoauueckuii 3akoH u Ilepuognyeckas cucrema

xummn4yeckux 3ieMeHToB . . MenaeneeBa. CtpoeHue aToMOB. XMMHYECKAs
cBA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKINH

[TepBbie ONBITKU KJIacCU(PUKAIIMA XUMUYECKUX 3J1eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX JJEMEHTOB (IICJIOYHBIE M IICTOYHO3EMEJIbHBIE METaJUIbl, TaJOTCHBI,
WHEpPTHBIE Ta3bl). ODiemenmvl, KOmopwvie 00pazyom amgomepuvie OKCUObl U

2UOPOKCUOBDL.
[lepnomnueckuit 3akoH. Ilepuonnueckas cHcTEMa XUMHYECKUX DJIEMEHTOB
. . MeHnaeneena. Koporkonepuoanas U ONIUHHONEPUOOHAS] (bopmbl

[lepnogmueckon cucremel xumuaeckux dnemeHToB 1. M. Menneneesa. [lepuoasl u
rpynnbl. @U3NYECKUN CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne aromMoB. CocTaB aTOMHBIX siAep. HMzomonwvi. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX ~ O0OJIOYEK aTOMOB  MepBbIX 20  XMMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucrembl JI. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA 10 ero nonoxeHur B [lepuoanueckont cucreme /1. . Menneneena.

3axkoHomepHOCMU U3MEHEHUs CBOUCME INEMEHMO8 MAbIX NEePUO008 U 2NIABHbIX
noo2pynn, 6 3a8UCUMOCMU Om amMOMHO20 (NOpsAOK08020) HOMepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemuvl XUMUYECKUX INEMEHMOE Ois
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuénulii u eparicoanuH.

Xumuyeckass cBs3b. KoBaneHTHass (MOJIipHAsT W HEMOJSIpHAsi)  CBSI3b.
InexmpoompuyamenbHOCmb amomMo8 XumMudeckux s1emenmos. VlonHas cBs3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchr
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUH JKCHEPUMEHT: H3y4YeHHE OOpas3IloOB BEIIECTB METAJIOB H
HEMETAJUIOB; B3aUMOJICUCTBUE THAPOKCHUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEIOYEH;
IIPOBEJICHUE OTBITOB, WJUTFOCTPUPYIOIIUX IPUMEPHI OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakuii (rOpeHre, peakuy pas3ioKeHUs, COCTUHEHHUS).

MesxknpeaMeTHbIe CBSI3H

Peanuzanusa MeXNpeAMETHBIX CBA3€M NPU HM3YYEHUM XHUMHUU B & Kjacce
OCYILIECTBIISIETCS Yepe3 UCTI0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHSATUM,
TaK Y MOHATUMN, ABJISIOIIUXCA CUCTEMHBIMU [T OTAECIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YyHOI'O ITMKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYIHBIN (PaKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaIM3, CHHTE3, KiIacCHU(PUKAIUS, TMEPUOIUIHOCTh, HAOJIOJCHHE, DKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOICIIb, SIBJICHHE.

dusnka: MaTepus, aTOM, 3JICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIIUI, U30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, SJICKTPUYECKUN 3apsif, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3NYeCKre BETMINHBI, €TMHUIIBI H3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOIBI, TMOJE3HbIC
MCKOTIaeMBbIE, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAS] PeaKUMsI

[lepnomnueckuit 3akoH. Ilepumonnueckass cucTteMa XHMHYECKHX DJJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KAIBLIMUS U UX COSIUHEHUN B
COOTBETCTBHHU C MOJIOKEHUEM 3JIeMEHTOB B [leproinueckoi cucteMe U CTpOEHUEM UX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAIITMYECKHUX PEIIETOK,
3A6UCUMOCIb CBOUCME Geujecmea om Muna Kpucmaniiudeckou peuémrku u euoda
XUMUYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYSCKUX BEIIECTB (MEXIyHApOIHaAs U
TpUBHAJIbHAs). XHWMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIIUMXCA K Pa3IMYHBIM
KJIaCCaM HEOPTaHWYECKHUX COCIMHEHUM, TEeHETUYeCKas CBS3b HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus XuMHUECKUX PeaKIui M0 pa3IudHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YUaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TETIOBOMY 3 (PEKTY, M0 U3BMEHEHUIO
CTETICHEN OKUCIICHUS XUMHYECKHX DJIEMEHTOB, MO 00pamumMocmu, HO YYacmuio
kamanuzamopa). IK30- U DHJIOTEPMHUUECKHUE peEakiuu. Tepmoxumuyeckue
VpPasHeHUsl.

Ilonamue o ckopocmu xumuyeckou peaxyuu. Illowsmue 06 obpamumvix u
HeoOpamumbulx Xumuyeckux peaxyusx. llowsmue o0 20MO2EHHbIX U 2emepOceHHbIX
peaxyusx. Ilonamue o xumuueckom pasnogecuu. Cmewenue XUMULECKO20
pasHnogecus. Dakmopwl, 81UAIOWUE HA CKOPOCTNL XUMUYECKOU Peakyuu U NoJ0HCeHue
XUMUYECKO20 PABHOBECUSL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxuu, AJIEKTPOHHBIHN OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM peaKInH. CocTtaBieHue ypaBHEHUI
OKHMCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIMid ¢  HUCIOJb30BAaHUEM  METOoJa
3JICKTPOHHOTO OajaHca.

Teopus 3AEKTPOJMTHYECKON NUCCOLUALMU. DJICKTPOJIUTHYECKAS TUCCOLMALINS.
OJIEKTPOJUTBI M HEdJIEKTpOoJuThl. KaTuoHbl, aHWOHBL. Mexanuzm ouccoyuayuu
geujecms C PpAa3uUYHLIMU GuUOamMu Xumudeckou cesazu. Illonamue o cmenenu
ouccoyuayuu. CUIIbHBIC U CTTA0BIE DJICKTPOIUTHI.



Peakunyn noHHOro oOmeHa. YcCIOBMsI MPOTEKaHUS PEAKIUM HMOHHOrO OOMEHa,
IIOJIHBIE U COKPALIEHHBIE HOHHBIE ypaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAaHUI
U coleil B CBETE MPEACTaBICHUHA 00 3IIEKTPOIMTHYECKOW JIHCCOLUMALNU.
KauecTBeHnnble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONE.

XHWMHYECKUI HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTAIUIMYECKUX
peIETOK HeOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJIoB (rpadura u anmasa),
CIIOKHBIX BEUIECTB (XJOpUAA HATPUs); MCCIECIOBAHUE 3aBHCHUMOCTH CKOPOCTH
XUMHYECKOW peakIuu OT BO3ACHCTBUS PA3JIMYHBIX (PAKTOPOB; HCCIEIOBAHHE
IEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, ITPOLIECCA AUCCOLUALIMY KUCIIOT, IEN0YEH
U cojeill (BO3MOYKHO MHCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB); IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKYU MPOTEKAaHUSI PeaKIUid MOHHOTO oOMeHa (oOpa3oBaHue
0CajKa, BbIJIEJIEHUE raza, 00pa30BaHUE BOJIbI); ONBITOB, WILTIOCTPUPYIOIIMX IPUMEPHL
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (rOpeHHe, peaklUuu pasJIoKeHUs,
COEIMHEHHS ); paClI0O3HABAHNE HEOPTaHUYECKHUX BEIIECTB C MOMOUIBIO KAU€CTBEHHBIX
peaKlMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6miast  xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOWCTBA IMPOCTBIX
BEILIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MpUMeEpe XJopa (B3auMOAEICTBIE
C MeTallaMH, HEMeTaUlaMHh — BOJOPOJAOM U KHUCJIOPOJIOM, Welouamu).
Xnopooaopoa. ComnsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, no/1y4YeHue, IPUMEHEHHE.
eiicmeue xnopa u x10po8o0opooa Ha opeanu3m denogexka. Baxxkueime XJopuasl U
UX HaXO0XKJICHHE B IIPUPOJE.

Oo6mast xapaktepuctuka osneMeHToB VIA-rpynmnel. OCOGEHHOCTH CTpOEHUSA
aTOMOB KHMCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKHUCIICHUSI.

Crpoenrie u (U3MYECKUE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnorponHsle MOAU(GUKAIUMU KUCIOPOJa U Cepbl. XHUMHUYECKUE CBOWCTBA CEPbI
(B3aMMOJEHUCTBUE C HeMemanlamu — BOJOPOAOM M KHUCIOPOJIOM, MeTaJlJlaMH,
KOHYEeHMPUPOBAHHbIMU A30MHOU U cepHou kuciomamu). CepoBOAOPOI: CTPOEHUE,
(du3nuecKrue 1 XUMUYECKHUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA).
Oxkcuapl cepbl Kak NPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa:
dbuzuyeckre U XUMHUYECKHe cBoicTBa (oOmme u crnenuduueckue). Conu cepHOi
KHCJIOThI, KaUeCTBEHHas peakius Ha cylbdar-uoH. CepHucras Kuciora. Xumuueckue
peaxkyuu, nexcaujue 8 0CHo8e NPOMbIUIEHHO20 CNOCO0OA NOTYYeHUs CEPHOLL KUCIOMbL.
Haxoxnenue cepsl u €€ coequHenun B npupojie. [ [pumMenenne cepol 1 ee COeIMHEHU I
B OBITY U B TNPOMBIIUIEHHOCTU. Xumuueckoe 3azpsA3HeHue OKpyicarowel cpeovl
COeOUHeHUAMU cepbl (KUCTIOMHble 00M#COU, 3d2psA3HeHUe 8030YXa U 6000EMO8),
CnocooblL e20 NPedoOmMBPALUeHUsL.

O61as xapakTepucTrka 31eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOSHHS aTOMOB
azora u pocdopa, xapakTepHbIC CTSIICHU OKUCIICHUS.

A30T, pachpocTpaHeHHE B TMpUpojae, (PU3MYECKUE M XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METAJJIJaMH M HEMETaUIaMH - KHUCJIOPOJAOM U BOJOPOIOM).



Kpyrosopor azora B mpupoae. AMMUAK: (PU3NYECKHE M XUMUYECKHUE CBOICTBA
(oKHCcneHne, OCHOBHBIE CBOMCTBA BOJHOIO PacTBOpa), nojyyeHue W TMPUMEHEHUE.
Conn amMMOHMS: CcOCTaB, (U3MUYECKHE M XHMHUYECKHE CBOMCTBa (pa3ioKeHUe,
B3aUMOJICHCTBUE CO IIEJI0YaMH), npuMeHeHue. KadecTBeHHass peakuus Ha HOHBI
aMMOHUS. A30THasi KUCIO0Ta, €€ (PU3NUECKHe M XMMHYECKHUE CBOWCTBA (0OIIME |
cnenuduueckue), nonyuenue. Hutpatel (pasnoxenue). A3oTHcTas KHUCIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B Ka4e€CTBE MUHEPAIILHBIX YI00pEHUH.
Xumuueckoe 3azpsazneHue OKpyscaroujel cpeovl COeOUHEHUAMU a30ma (KUCI0mHble
002ic0U, 3azpsa3HenUe 8030YXd, NOUBbL U B000EMOB).

dochop, arromponuvie moouguxayuu gocgopa, PuU3NUECKHe U XUMHUYCCKHUE
CBOMCTBa (B3aUMOJICMCTBUE C METaUIAMH, HEMETAJUIAMHU, KOHYEHMPUPOBAHHBIMU
azomuoti u ceprou kucromamu). Oxcun docdopa (V), oprodocdhopHas Kuciora:
duznueckue M XUMHUYECKHUE CBOWCTBA, noayuenue. llowsamue o0 MUHepanbHuIX
yoobpenusx: numpamol u pocamoi. [lonsmue o komniekcHwvix yooobpenusx. O01as
xapakTepucTrka 3aeMeHTOB |V A-rpymiel. OcCOOEHHOCTH CTPOSHUS aTOMOB YTIIepo1a
1 KpeMHUsI. BaJeHTHOCTh W XapakTepHBIC CTEIICHW OKHUCICHUS aTOMOB yTriepoja U
KpeMHus. PactipocTpanenue yriepo/ia B IpUpoIe, XapaKTePHbIC CTEIICHU OKUCIICHUS.

VYrnepon, amwioTponHele Moaupukanuu (rpagur, anMmas), (U3HYECKUE W
XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB (B3aUMOJCUCTBHE C METAJJIAMH,
HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CepHOU Kucromamu). AncopOuus.
Kpyroopor yrieposa B mpupoze. OKcuabl yriiepojaa, ux Gu3sn4eckue 1 XUuMUIECKUe
CBOMCTBA, IMOJy4YeHHUE U MPUMEHEHUE, [IeWCTBHE HA OpraHu3M 4YeJIOBEKa.
Oxonoeuueckue npobaemvl, cesazanHvle ¢ okcuoom yenepooa(lV); eunomesa
21106aNIbHO20 NOMeNNeHUs KIUMAama, NapHUKossli d¢gexm. YToIbHAS KUCIOTA U €€
colid, UX (U3NYECKHUEe U XUMHUYECKHE CBOWCTBA, nOIyYeHUe U NpuUMeHeHue.
KauectBennas peakiusi Ha KapOoHaT-uOHBI. Vcronbp3oBaHue KapOOHATOB B OBITY,
MEUITNHE, TIPOMBIIIIEHHOCTH M CEIbCKOM XO03SHCTBE.

[TepBoHavanbHbIe TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSX
yraepoaa (Ha mpuMepe MeTaHa, dTHIIeHa, 3TaHOJIa, YKCYCHOM KUCIOTHI.) [IpupoaHsie
UCTOYHUKH YTJIEBOJAOPOJIOB (yrojib, NPUPOJAHBIA Ta3, He(Tb), MPOAYKTHI UX
nepepaboTku (O€H3WH), UX POJb B OBITY M IPOMBIILICHHOCTH. [TonsTue o
OMOJIOTUYECKA BaXKHBIX BEIIECTBAX: JKMpax, OCNKaxX, YIJIEBOJAX — W HUX POJIA B
KU3HU 4YeloBeKka. MamepuanbHoe eOUHCMBO OpP2AHUYECKUX U HeOpeAHUYeCcKUx
coeOuHeHul.

Kpemnuii, ero ¢pu3zndeckue 1 XuMUYECKHUE CBOMCTBA (Ha TPUMEPE B3aUMOICHCTBUS
C MEeTaJulaMH M HEMETaJUIaMU), noiyyeHue u npuMmeHeHue. CoeouneHus KpemHus 8
npupooe. Obwue npeocmasnenus oo okcude kpemuusa(1V) u kpemmnuesoii kuciome.
Cunuxamel, puzuueckue u XumuyecKue colcmaea, noyueHue U npumeHenue 6 Ovimy,
NPOMBIUACHHOCIMU (8  MEOUYUHCKOU, IAeKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvle mamepuanvi: Kepamukd, CMeK10, yemeHm, OemoH,
aocenesobemon.  Ilpobnemvr  6e30nacHo20  UCNONBL30BAHUS  CHPOUMENbHBIX
MaAmepuaios 8 NOBCEOHEBHOU HCUSHUL.

XHWMHYECKUH DKCIIEPUMEHT: H3yYCeHHE OOpa3I0B HEOPTraHWYECKHUX BEIIECTB,



CBOMCTB COJISSHOM KHMCJIOTBI; MPOBE/ICHUE KAaU€CTBEHHBIX PEAKIIUNA HA XJIOPU]I-MOHBI
1 HAOJNIOZICHUE TMPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karomue (Ppu3ndeckue u
XUMUYECKHE CBOWCTBA TAJIOTCHOB W WX COCIUHECHHH (BO3MOYKHO HCIIOJIh30BAHHE
BHUJICOMATEPHUAJIOB); O3HAKOMJIEHHE C oO0paslaMud XJIOpUJIOB (TaJOT€HUIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUSIMHU (BO3MOXKHO UCIOJIB30BaHUE
BHJICOMAaTEPHUAJIOB); HaOMIOJACHUE Mpolecca OOyriIMBaHUs caxapa MoJ JIeUCTBHEM
KOHUCHTPUPOBAHHOM CEPHOM  KHCJIOTBI; H3YYEHHE XHWMHUYECKHX CBOWCTB
pa30aBIICHHON CEPHOM KHUCIOTHI, IPOBEJACHUE KAYECTBEHHOM peakIuu Ha Ccyib(ar-
MOH W HaOJIOJIeHHE TpH3HaKa €€ MPOTEKaHWs; O3HaKOMJIEHHE C (U3UUECKUMHU
cBolicTBamMM a3zora, ¢dochopa U UX COEAUHEHUN (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPHAIOB), oOpa3aMu a30THBIX U (PochOpHBIX yA0OpEeHMI; MOITyYeHHE
aMMHaKa ¥ U3Y4YEHHUE €ro CBOMCTB; MPOBEJCHUE KAaUY€CTBEHHBIX PEaKIMil Ha MOH
aMMOHUs U (ochaT-uOH U U3yYeHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THON KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMATEPUAIIOB); HW3YYCHHE MOJENeH KPUCTAIMYECKUX pEImETOK anMasa,
rpaduTa; O3HAKOMJIEHHE C TMPOLECCOM aACcOpOIMU PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YTJIEM W YCTPONCTBOM NPOTHUBOTAa3a; MOJYYCHHE YTIICKHCIIOTO
ra3a v M3y4eHHE €r0 CBOWCTB; MPOBEACHNE KaUeCTBCHHBIX PEaKIMii Ha KapOoHAT- 1
CUJIMKAT-UOHBI Y W3yYEHHWE TPU3HAKOB WX TMPOTCKAHWSA, O3HAKOMJIEHHUE C
MPOIYKIMEH CUITMKATHOW MPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a71a9
o Teme «BakHeillre HeMeTaIbl U X COSTUHEHUS.

MeTaJiibl 4 UX COeTUHEHUSA

OO6m1as XxapakTeprucTHKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
noJioxkenus B [lepuoanueckont cucreme xuMuiyeckux 3seMeHToB 1. M. MenneneeBa
U cTpoeHus aToMoB. CTpoeHue MeTaJIOB. MeTajinueckas CBA3b U METaJlJInuecKas
KPUCTAJUIMYECKasl PEMIETKA. ODJEKTPOXUMHUYECKUN pAX HANPSHKEHUHM METaJUIOB.
dusznyecKkue 1 XMMUUYECKHUE CBOMCTBA METAIIJIOB (B3aUMOJICCTBHUE C KUCIOPOJIOM,
BOJIOM, KHcJIoTaMu). Obwue cnocobwvl nonyyenus memanios. llonamue o koppozuu
Memanios, OCHOBHble CnOCcoOblL 3awumsl ux om kopposzuu. Cniagol (cmanv, 4y2yH,
OIOPAIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8 ObIMY U NPOMBIULIEHHOCU.

[Ilenounsie MeTauibl: MOJIOKEHUE B lleproaAMYECKON CUCTEME XHUMHUYECKHX
anemenToB . . MeHneneeBa; crpoeHne aromoB. HaxoxkzaeHue B mpupoie.
Pu3nuecKkue U XUMHUYECKHUE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKCuUabl U
TUJIPOKCHUIBI HATPUS U Kains. [ [puMEeHEeHME MIEIIOUYHBIX METAJJIOB U UX COETUHEHUM.

[IlemouyHO3€eMENBHBIE METAJUUIBI MATHUHM U KAJIBIIAN: TTOJI0XKEHUE B [leprnoanyueckoi
cCHUCTeME XHMMHUYEeCKuX 3yeMeHToB [[. M. MeHzaeneeBa; CTpo€HHE WX aTOMOB;
HaxoXXAeHue B npupoae. PU3ndyeckue 1 XUMUYECKUE CBOMCTBA MAarHUsl U KaJbIIUs.
Baxueitimume coenquHeHns Kaablus (OKCHA, TUIPOKCHUI, COJIM). /KécmKrkocmb 60061 U
CcnocooObl e€ YCmpaHeHus.

AntoMuHuN: nionoxeHue B Ileproanyeckoil cUCTEME XMMHUUYECKHX HJIEMEHTOB
J. 1. MenneneeBa; CTpO€HHE aroma; HAaXOXIE€HUE B mnpupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHAA M THIPOKCU]IA



ATIOMHUHUSL.

Kenezo: monoxenune B Ilepuoanveckorl CHCTEME XUMHYECKUX 3JIEMEHTOB
. 1. Menneneesa; cTpoeHue arToma; HaxOXKICHHWE B mpupone. Pusndeckue u
XUMUYECKUE CBOWCTBA Xejie3a (B3aUMOJIEUCTBHME C METaUIlaMH, KUCIOTaMUu U
cossimu). Oxeupibl, rusipokcuibl v conu xkenesa(ll) u sxeneza(lll): coctas, cBolicTBa u
noJyyenue.

XUMHYECKHUH SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMu METAJIOB | CIIABOB, UX
(GU3HMUEeCKMMU CBOMCTBAMH; U3YUYEHHUE PE3YJIHTATOB KOPPO3UU METAILIIOB (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaTIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHZA
Kalbllud W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB);
UCCIIEJOBAHUE CBOWCTB JKECTKOM BOJBI, MPOLECCA TOPEHHUs Kele3a B KUCIOPOJE
(BO3MOKHO ~ HMCIIOJIb30BAHUE  BUJEOMATEPUATIOB);  MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, Kajbllus, aTlOMUHASA, IUHKA, xene3a(ll)
n xenesza(lll), meau(ll)); nHabGmroneHwe W omnucaHUE MPOIECCOB OKpalIMBaHUS
IJJAaMEHU HWOHAMU HaTpus, KaJius W Kajdblugd (BO3MOXXHO HCIOJb30BAaHUE
BHJICOMATEPHUAJIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBONCTB TMAPOKCUIA aIFOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay 1o teme «Bakueiimue
METAJLIBI U KX COCTUHECHUS.

Xumus u okpyscarowasn cpeoa

Bewecmea u mamepuanvt 6 nosceonesHotl sHcuznu yenogeka. Xumus u 300poswe.
bezonacnoe ucnonvzosanue eewecms u xumuueckux peakyuii 8 owimy. Ilepeas
nOMOWb NpU  XUMUYECKUX odcoz2ax u ompaenenusax. (OCHO8bl 3IKOJI02UUECKOU
epamomuocmu. Xumudeckoe 3azpsizHeHUe OKpydcaroueli cpedvl (npedeivbHas
oonycmumas Konyemwmpayusi eewjecmé — II[[K). Ponv xumuu 6 pewenuu
9KOJI02UYeCKUX npoobiem.

MexnpeaMeTHbIe CBSA3H

Peanmnszanust MeXNpEeOMETHBIX CBS3€d INpPU HM3YYEHMH XUMHM B 9 Kiacce
OCYUIECTBIISIETCS Yepe3 UCIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH,
TaK U MOHATUMN, SIBISIOIUXCS CHCTEMHBIMU JJI51 OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DAaKT, rUNOTE3a, 3aKOH, TEOpHUS,
aHaJIu3, CHUHTE3, KJjacCU(pUKaLus, MNEPUOJUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT,
MOJIEIMPOBaHNE, U3MEPEHHE, MOJIENb, SIBICHUE, TAPHUKOBBINA 3(PPEKT, TEXHOIOTHS,
MaTepHUaJIbl.

®dusnka: MaTepus, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI,
PaAOAKTUBHOCTS, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
MOJIyIPOBOIHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO0, 00BEM, arperaTHOe
COCTOSIHME BEILIECTBA, a3, pPAacTBOpP, PACTBOPUMOCTH, KPUCTALUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €IMHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTRO,
IUIAHETHI, 3BE3/161, COoMHILE.

buonorusi: ¢dortocuHte3, nbIxaHue, Ouocdepa, sKocHCTEMa, MHUHEpAIbHBIC



yI0OpEeHHsI, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATSIILHBIC BEIICCTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE MOPOAbI, MOJE3HbIE
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

BbinosiHeHHe MPaKTHYeCKUX padoT

[Ipy mnpoBeaeHHM NPAKTUYECKOM padOThl KaXIbld €€ 3Tal BbIIOJHAETCS
oOyuaronumucs ¢ 3IIP BMecTe ¢ yuuTenem M MOJ €ro pykoBojacTtBoM. Ha pocke
00513aTE€IbHO BBIBEIIMBAIOTCS IMpaBWIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BUJYy PaOOTBI, JaeTcsl MpaBUibHAS 3alHUCh (GOPMYJ M YKa3bIBA€TCS LIEJb
npoBefieHUsT paboThl. IIpu HEOOXOAMMOCTH [JaeTcsi BHU3YaJbHBIA aAJITOPUTM
BBIMOJIHEHMUS  3aJaHMsl. OTO  CIOCOOCTBYET  OCO3HAaHMIO  OOyYarolUMUCS
BBIIIOJIHAEMBIX JICHCTBHUI M ITOJIYYEHHOTO pe3yJIbTaTa.

IIpumepHBbIEe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIBI 10 XUMHUU

Jns opraHuzanvu MPOBEPKH, ydyeTa M KOHTPOJS 3HAHUM OOydarommuxcsl IO
peaMeTy NPEAYyCMOTPEHbl KOHTPOJIbHBIE pPabOThl, CaMOCTOATEIIbHBIE PaOOTHI,
3a4eThl, MPAKTUYECKUE pabOThl, TecTupoBaHue. OIHUM U3 METOJOB KOHTPOJIS
pe3yabTatoB 00yueHus: oOydaronuxcs ¢ 3IIP siBasiercss MeTo 1 moJUBapUaTUBHOTO
AKCIIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMU OTBETaMH. Ero OTIMYUTEIHLHBIMHU
YepTaMH SIBJISIFOTCSL ONEPATUBHOCTD, BBICOKASI CTENIEHb MHAWBUAYAIN3AIMN 3HAHUM,
CPaBHUTEIIBHO MaJjble 3aTpaTbl BPEMEHM U TpyJda Ha NPOBEPKY OTBETOB
00yJarommxcs.

s obyuaroutuxcsi ¢ 3[IP Bo3MOXKHO H3MeHeHUE (QOpPMYIUPOBKH 3aJlaHUN Ha
«TIOIIATOBYIOY, aJlallTallis IpeIjiaraeMoro 00yJaronemMycsi TeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepuaja: HCIOJb30BaHUE YCTHBIX U MHUCHBMEHHBIX WHCTPYKIUH,
YIOPOIIECHUE IITUHHBIX CIOXKHBIX (HOPMYITUPOBOK HHCTPYKIIUHU, PEIICHUE C OTIOPOM Ha
aJIrOpUTM, 00pasell, CMOIbL30BaHUE CIIPABOYHON HH(pOpMALIIH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOTHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIHAH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOe OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, INOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTaTOB BBIIEISIOT 3HAYMMbIC JIIS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYMHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOUN aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B IIpollecce Y4YeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Arasiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 33/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro UWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyueHus B 8 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJeHUS (Hopmys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacrnpeneneHre ux 1o AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN NEATCTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiIaM OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OTMBITOB TI0 TIOJYYCHHUIO U COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(Bommoposia M KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpEeIEHHOU
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEMIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTtamndeckas penérka, Koppo3us METaIoB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GoOpMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmyeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpymnma)», maneie u OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JIESITEIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummuueckue 15 1 bubnnoreka IIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Boznyx. Kucnopoz. [lonsitue bubnnorexka HOK
2.1 6
00 okcHgax https://m.edsoo.ru/7f41837c
Bognopoga. Ilonstue o bubmuoreka [JOK
2.2 8 1
KHCJIOTaX M CONISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jieMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

3.1 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Kourpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
91 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umteckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cHucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopon — smeMeHT u bubmorexa HOK
AYxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTyYeHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBO. HaxoxkaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmmorexa [IOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKaIs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d55a0
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuompl, TPYIIIEL, IO/ TIbI bubmorexa HOK
P > TPYIIIBL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMHu4decKas bubmuoreka [IOK

cBs3b» / Beepoccuiickas
npoBepouHas paboTa

https://m.edso0.ru/00adb486
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edSO(I)_.[rUIOOadac34
62 KoBanenTHas nonsipHasi XuMH4Y€ECKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnoreka [JOK
o4 (CTeneH okuCIeHiLs 1 https://m.edsogru/OOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [JOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 https://m.e dSO(])_.[ru 100adb076
PesepubIit ypok. O6006111eHIE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CtpoeHue aroma. XuMu4ecKkas https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XumMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccornranuu. CHiIbHbIE U ci1a0ble Bubmaorexa ITOK
o HHALIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera OK
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubmmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTH3aIUs bub6mmorexa [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nuccoruanus. XUMHYECKHE
peaKIu B pacTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «[Tony4yenne CONTHON KUCIOTHI bubmorexa LHOK
YHCHITE C0 ’ https://m.edso0.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tomyyenue aMmmuaka, U3ydeHue bubnmorexa IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XHUMHUYECKOE bubnnorexa [IOK
yAoobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubamorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaepona, ux GU3nIecKue
U XUMHAYECKHUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o Teme
38 "[losrydeHne yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHMYECKMX BEIIECTBAX KaK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe fuHeHU bubmorexa HOK
p https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edso00.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxkueii1e HEMETaLTBI U UX

COCONHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 ODIEKTPOXUMHUUECKU P bubmorexa HOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoteka IIOK
a7 €JIOUHBIEC METAJIBI
= https://m.edsoo.ru/00ae14hb2
48 Okcuabl ¥ THAPOKCU/IBI HATPUSA U bubmuoreka [IOK
Kaus https://m.edsoo.ru/00ae14hb2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeqUHEHNS KaIbIIH buGnnorexa [IOK
g t https://m.edso00.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3aIUsI
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COEAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxHe#mme MeTaIbl B UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XUMHUYECKUH HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJIHUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS ~ pEaKlHil: peakluu COCAMHEHUs, PEeaKIuu
pa3noXKeHusl, peakuy 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MNPHUMCHATH OTU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaAT6 CMBICII 3aKOHOB COXpaHCHHUA MacCChbl BCUICCTB,
NMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCAKINU (HO qucil1y U COCTaBy

Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCTISITE MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIYUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI IIO3HAHUS — HAOII0JICHHE,
W3MEpEHUe, MOJACITUPOBAaHUE, OKCICPUMEHT (peajbHBId U
MBICJICHHBIN )

[To Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSTHUH: OKCHII,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K Ol'[peI[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHMUSI XMMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUECKHUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

MHIMKATOPOB (JaKkMyc, (peHodTaaer, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOMN pEeaKIIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUND)

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TOHSTHH: AApO atroMma,

BHCKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc artroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHUOH, AHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu3oBaTh Tabamunyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIbIIHE) MEPpUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MMOHUMAHUE TEPHUOJUYECKON  3aBUCUMOCTH
CBOMCTB XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sApa, oOliee dYHciIo

QJICKTPOHOB U PpaCpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

OTPENEATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs M HWOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKasK PEAKIIUS)

11

PACKpBIBATE CMBICII OCHOBHBIX XHWMHWYCCKUX MIOHSTHMH: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHYCCKAA AUCCOIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aMm(pOTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJUIM4ecKas), KpUCTAJUIMYecKash pelETKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKiuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakiuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIA

OIMMCAHUC TIIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMTPOTCKAHUA XUMUUCCKHUX HpeBpaHleHI/IfI B pa3JIMYHbIX

YCIIOBUSIX

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX ONBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpoOBOAWUTE pPE€AKUOWM, IMMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYECHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

HpI/IMeHHTB OCHOBHBEIC onepauym MBICJIPITCJIBHOfI JNCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3€I>'I — JJIA I/ISY‘ICHI/ISI
CBOMCTB BEIIECCTB M XUMHYECKHX DPEAKIIMI,; €CTCCTBCHHOHAYUYHBIC
METOJIbl TIO3HAHUS — HAONIOACHHE, W3MEPEHUEe, MOCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Pons XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BC€IICCTB

IlonsTue o METOJaXx IIO3HAaHUA B XUMHH. YucTele BCIIECTBa U CMECH. Crioco051

paszaeneHus cMecen

1.3

14

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70l XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Mosb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COCIUMHECHUM

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKasl PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHs  MacChl  BEUIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B T1ab0paTopuu U mpruéMaMu 00paleHus ¢ 1ab0paTopHBIM
0o0opy0OBaHHEM, HM3YYCHHE W ONHCaHHe (HU3UIECKUX CBOUCTB 00pasIoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoAeHue (u3uueckux (ITUIaBlIeHUE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJa C KHUCIOTOW) SIBJICHHWI, HAOMIOJCHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XHMMHUYECKUX peakIuii (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKeHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICICTBHE JKele3a ¢ pacCTBOPOM




conu Meau(ll), usyuenne cnoco6oB pazaenenus cMecei (C TOMOIIbI0 MAaTHHUTA,
(¢buIpTpOBaHUE, BHIAPUBAHUE, TUCTUIULIIMS, XpoMaTorpadus), mMpoBeaeHNE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

Moelield MOJIeKyI (IIapOCTEePKHEBBIX )

Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — anemMeHT U mpocToe
BenlecTBo. HaxoxaeHue kucimoponaa B npupoze, Guandeckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJIy4eHHUsl KHUCIopojaa B jJabopatopuu U MpoMbIieHHOCcTH. Kpyrosopor

KUCIIopo/a B mpupoje. O30H — alIoTponHas MoAu(GUKALHs KUCIOpoIa

2.2

TemnoBoii 3(p(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pyllieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOITY4EHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHHUSIM

dusnyeckue cBoicTBa BoAbl. Boma kak pactBopurens. PacTBopbl.
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasgs 101 BeliecTBa B pacTBope. XUMUYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponp pacTBOpoB B Npupojie M B KU3HM ueioBeka. Kpyrosopor
BOABl B IMpPHUpPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3ywoomiue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loirydenre ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTu MetayuioB H.H. Bekerosa.

[Tonyyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJieHHe COJepKaHus
KHCIIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3YyUCHHUE
CBOICTB KUCJIOpOAA, HAOJII0IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BOSHUKHOBEHHSI ¥ TPEKpAIeHUs TOpeHus (1oXkKapa), 03HAKOMIICHHE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJYy4Y€HHE, COOUpaHHE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOJIOpOAA C OKCHUIIOM meu(ll) (BO3MOXHO HCII0JIb30BAHUE
BUJICOMATEPHAIIOB), HAOIOIEHUE OOpa3IOB BEHIECTB KOJUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HMCIOJB30BAaHUE BHICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HHJIUKATOPOB B PACTBOpPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCTIOTBI, KHCIOT C MeTalUlaMH, peakIuil HeWTpaiu3aluu, MOTy4yeHUe
HEpaCTBOPHMBIX OCHOBaHWI, BBITECHEHHWE OJHOTO MeTala JPYTUM W3
pacTBopa COJIM, pelieHre SKCIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeitmme

KJIaCCbhl HECOPTraHNYCCKUX COGI[I/IHGHI/II\/’I »

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KIacCUPHUKAIUU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIIaxX CXOJTHBIX AJIEMEHTOB (IIETIOYHBIC U IIETOYHO3EMENIbHBIC METAJLIHI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoaHas U JUIMHHONEpPHOAHAs (HOPMBI
[Tepuoanueckoit cucrtembl xumuueckux odiemMeHtoB J[.M. Menpaeneena.
Ilepuoasl u rpymnmnbl. OU3NYECKU CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA




3.3

3.4

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMAYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB MO TpYINIaM U MEPUOJAM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKHu W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBaseHTHas (mosisipHasi YW HEHOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KNS, KalbLUsil MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XMMUYECKOW CBA3M. THIBI KPUCTAITIMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKOU
pemIETKH M BHJA XHMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMUYECKIX pEaklrid M0 pa3IMyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YUYacCTBYIOIIMX B peaklMW BEIIECTB, MO TeIioBoMy 3ddexty, mo
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

14

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XUMHUYECKOW PpEaKLUu U

IMMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECCHU S

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHI3M UCCOLUAIMN BEILECTB € Pa3IMUYHBIMU BUIaMHU
XuMU4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiun nonHoro oOMeHa. Y caoBUS NPOTEKAHUS peakUil HOHHOro oOMeHa,
IIOJIHBIE U COKpAalll€HHbIE MOHHbBIE ypaBHEHHUs peakuuil. CBOHCTBa KHCIOT,
OCHOBaHMH U coOJed B CBeTE€ MpPEJICTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHU3e coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTALTMUECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHIA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOpPOB  BEIECTB, Ipoliecca
JUCCOLMANY  KUCJIOT, IIenodeil M comell (BO3SMOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJCHHUE ONBITOB, WUIIOCTPUPYIOLUINX MPU3HAKU
IPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peaklUil (TOpeHHe, peakiuu pas3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIUHCHU A

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XHUMHUYECKHUE CBOMCTBAa Ha MPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/llaMi, HEMETaJIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJOpOJAa HAa OPraHU3M 4YejoBeKa. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHue 1 pu3ndecKre CBoicTra
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
dusznyueckue W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKHUE U XUMHUYECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIyuyeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ cOeqUHEHUN B pUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU CEepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpCaOTBpalllCHHA

OO6mas xapakTepuctuka 3ieMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTENEHU OKHUCICHUA. A30T, PpACIPOCTPAHEHHUE B
npupoe, pusnueckue u XuMuieckue cBoiictsa. Kpyrosopot asora B npupoze.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHUE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conav aMMOHUS, UX (PU3MYEeCKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
Hojy4eHue, (pusnueckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHS B KauecTBe MHUHEpAIbHBIX yJOOpeHUil. XuMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3HECHUE

BO3/yXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaupukanuu pocdopa, puznuecKkue 1 XMMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KucioTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. Mcmonp3zoBanue (ocharoB B KayecTBe
MHUHEpAJIbHBIX YA00peHHi

Obmas xapakrepuctuka 3m1eMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJEpOJ, aJJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupone. OKcuabl yriepoaa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA KUBHIE OPTaHU3MBI,
MOJIy4eHUE U IPUMEHEHHUE. DKOIOTUYECKHE IPOOIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIVICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Mony4yeHue u npuMmeHeHue. KayecrBenHasi peakuus Ha kapOoHaT-
uonsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U

CEBLCKOM XO03SMCTBE

[TepBoHavabHBIC MOHATHS 00 OPTaHMYECKHX BEIISCTBAX KaK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TJIHUIEPHUH, YKCyCcHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTrne o Ouoormuecku
BOKHBIX BEILECTBAX: XHUpaX, OeJKax, YrjieBoJax — W UX POJU B >KU3HU
yeloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CHIMKAThl, UX HCIIONb30BaHHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeime cTpouTeabHble
MaTepuasbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HU

2.8

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPIaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpUJ-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOpUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
0o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4yeHHe XUMHUYECKHX CBOWCTB pa30aBIEHHOM CEpHOI KUCIOTHI, IPOBEACHUE
KaueCTBEHHOW peakuuu Ha cynbdar-uoH W HaOIIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 00Opa3zlaMu
a30THBIX U (HocOpPHBIX yA0OpEHMIA; oTydeHne, coOupaHue, pacrno3HaBaHue
U U3Y4YEeHHE CBOMCTB aMMHaKa; MpPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

aMMOHHUA U (I)OC(baT-I/IOH U HU3Y4YCHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPHANIOB); H3y4EHHE MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; NpPOBEIEHUE KAayeCTBEHHBIX pEaKkUMi Ha KapOoHAT- U
CUJIMKAT-HOHBl U M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenIIe HeMEeTAJIbl U UX COEIMHEHU

Mertamisl U uX COCAUHCHUA

3.1

OO0mmas xapakKTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHH
ux nonoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtamnueckast CBsI3b
U MeTalUIMYecKas KpUcCTalinyeckas pemérka. ONeKTPOXUMHUYECKUN psil

HaIIpSKEHUN METaJlIOB

3.2

3.3

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIoB. O0IIKe CIIoCOOBI OTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE
B OBITY U IIPOMBILIICHHOCTH

[lemounsie MeTauibl: mosiokeHHe B Ilepronnveckoil cucteMe XMMHUYECKHX
anemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJI€HHE B IPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U THIPOKCUIBI HaTpusi U Kanus. [IpyMeHeHHe ILEeNOYHBIX METaJUIOB M MX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuognueckont cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XJACHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHeWmmne coelWHEHHsS Kalblus (OKCH],

TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XMMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B mpupojae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenneneeBa; CTpoeHHE aToMa; HaxoXJaeHue B mpupoae. Dusnueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUbl U conu sxeneza(ll) u

xene3a(lll), ux coctas, cBOICTBA U TTOTyUCHHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJICCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOM (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOJIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpojAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIMil HA HOHBI
(Maraus, Kambis, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIlIMBAHUS [ITAMEHU HOHAMU HATpPUS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
uccienoBanre aMm(pOTEepHBIX CBONCTB TMAPOKCUAA AFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHeime MeTamibl
U UX COCIUHEHUS»

XuUMHS U OKpYXkarolas cpeia

HoBble maTtepuanel u TexHonoruu. BemniectBa u MaTepuaiibl B IOBCEAHEBHOM
JKU3HM 4eJloBeKa. XUMUS U 310pOBbE. be3omacHoe HeIoab30BaHNe BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HCpBaH ImoMomb IIpu XUHMHYCCKUX OKOrax U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJOTMYECKOH  TI'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomiet cpenst ITJIK. Ponb xumuu B perieHu# 5K0JI0rMYECKUX MPoOIIeM.
[TpupoaHble MCTOUYHUKH YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyJabTYpbl M IMPaKTUYECKON
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUS BCHICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHIKECHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHIIINE XUMHUYECKHE ITOHATHS: XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAS U MOJEKYJsIpHas
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMeIIeHus, peakui OOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW MPOUCHTHAA




2.2

2.3

KOHILIEHTPALUs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIION
aToMma, aToOMHas OpOuTadb, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
JIIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHYECKOM peakuuu, karaimsarop, IIJIK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MpPaBWIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbI U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHH3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIYJIApHaA JIUTEparypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
MNpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMy.TI HCOPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMeHue oObSICHATH CBS3b MOJOKEHHS dJieMeHTa B [lepuonnueckon
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsija szpa, OOIIee 4YHUCIIO
AJIEKTPOHOB), PACHpPEACIICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJinyc aToma, 3JIEKTPOOTPULIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
Ilepuoauueckoit cucreme (B MaiblX M[EpUOJAaX M IJIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaAKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTEIICHh OKHUCJICHHSI XUMHUYCCKUX DJIEMEHTOB, 3apsi

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHne xapakTepru3oBath (GPU3HMUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, anamas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHM,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIPOKCHIBI

metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yrojibHas, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue CoCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPABHCHHUS PEaKInH,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XUMHYECKOTO DJIEMEHTA B COSMHCHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSM XUMHUYCCKHX PEaKIUi W HAXOJUTh KOJHYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHYCCKHUX SIBJICHUH;, yMeHHE C(HOpMYIHpPOBATH MPOOJIeMy H
MPEJIOKUTH MYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMU, XUMHUYECKOU
' MOCY/I0¥ 1 J1a00paTOPHBIM 00OPYIOBAHHEM
MpaBUJIaMU 0e30IacHoro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKM3HH, TIPABHIIAMH TTOBEACHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3ACUCTBUS Ha )KMBbIE OPraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlui
U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

MOJIyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; MOJy4yeHUE
BOJIOPOJa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHHE aMMHUAKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpOB  (JlakMyca,  METWUJIOpaHXa U
denondranenna) sl ONpeaeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBbIMU
OCHOBAHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCTajlyla JApyruM M3 pacTtBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «Baxnelmue HeMETaIbl U HuX COCAUHCHUSA,

«Baxkneiiie MeTalIbl M UX COSINHECHU

XUMHUYECKHE  OKCIEPUMEHThI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KAYeCTBCHHBIC PEaKIUu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB W TAOMUIl W BBISBISATH SMITMPUUYECKHEC
3aKOHOMEPHOCTH
YCTaHaBJIMBATb CBsA3U MCKOY pCaJIbHO Ha6JHOI[aCMLIMI/I
14.2 XUMHYECKHMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumudaeckas q)opMyna. BanentHocTh aTOMOB XHWMHUUYECKHUX JJIEMEHTOB.

CreneHb OKUCICHUA

14

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KonunuectBo BemectBa. Mosb. MonsipHass macca. ModisipHbIii 00bE€M Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA
duznyeckrue U XUMUYECKHUE SBJICHHUSI. XUMHUUYECKas pC€aKuusg nu eé IIPpHU3HAKH.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HCpI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepnozmquKa;I CHUCTEMAa XHMMHUYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKHX DJIEMEHTOB
JA.1. Menneneesa. Ilepuoasl u rpynmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECKHX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kajius, KaJbLUA (paz[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATVIMYECCKUX HW HEMCTAIIIMYCCKHUX CBOﬁCTB) n #ux COC}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHMEM OJICMCHTOB B HCpHOI[PI‘ICCKOfI CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

3.1

Crpoenue BelecTBa

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'ISIpHaH u HCHOJ'IS{pHaSI) CBA3b.
BHGKTPOOTpI/IHaTeJ'IBHOCTL XUMHYCCKHUX 3JICMCHTOB. HNonnas CB3b.

Meraminueckas CBSI3b




3.2

Tunbel KpUCTANIMYECKUX PEIIETOK (aTOMHAasl, HOHHAasg, MeETajuInyecKas),
3aBUCUMOCTbH CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKON PEMIETKH U BHAA

XUMHUYECKON CBI3U

4.1

4.2

Baxwnelie npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibsl U ux

COCOIUHECHUS. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IMIENTOYHM M HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX )

dusnyeckue W XHUMHUYECKHE CBOMCTBA IIPOCTBIX BCIICCTB-HEMCTAJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

du3nyeckre U XHMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJJIOB: JIMTHUA,
HaTpusd, KaJIvid, Marovis U KaJbOus, aJIIOMUHHA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaprI)KeHI/Iﬁ MCTaI1JIOB

dusndyeckue U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMcTBa OKCcHIOB HemetaiwioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(IV). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIA rpynn, muuka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB aJlIOMMHHUS, JKele3a, ULuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEPHBIX THAPOKCHUIOB

OO0ure XMMUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOi, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior

OO0me xuMu4yeckne cBoiicTBa cpenHux coneil. [lomyuenue coneit
[lonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu
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[Tonyyenrne ammuaka, CEpHOM U a30THOM KHUCJIOT B MPOMBbIIIEHHOCTH. O0miue

CITIOCOOBI MOJIY4YCHHUA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3InIHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit >peKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHUS.
DK30- ¥ 9HI0TEPMUYECKUE peakuH. TepMOXUMHIECKHe YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBHUTENBHBIE peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST ¥ BOCCTAHOBJIGHHUS.  DJEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEILHOI PeakIuu

Teopust aneKTpoauTUYECKON Aucconnanuu. KatnoHsl, aHHOHBI. DIEKTPOIHUTHI
U HEe3NEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAaHHA peaKI_II/Iﬁ HOHHOTI'O O6MeHa,

IIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEAKIIMM

XHUMHMA ¥ OKpYXarolas cpeaa

6.1

BemecrBa m Marepuanbsl B IIOBCEHEBHOM JKHM3HM 4YeloOBeKa. be3omacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX pEaKUUi B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroulell cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIeHNH HKOJIOTHUECKUX MpobieM. YcuiieHHe NapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IprMeneHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMHHMN, OpoH3a) B OBITY H
MPOMBIIIIIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CMOCOOBI 3aIIUTHI UX OT KOPPO3HU

[IpupoHble HMCTOYHMKM YIJIEBOJOPOJOB (Yrojib, HNPUPOAHBIN Tra3, He(Th),

MPOJIYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHaan'H)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIIECCTBAX KaK O COCAMHCHHUAX
yrjiaepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTre 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XXUpax, 6em<ax, YrjaeBoaax — v ux

POJIA B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 1o hopMynamMm XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM ypaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8- kitacc: 0a30BBIN yPOBEHb: YUCOHHK; 5-€ U3TaHME, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiOoHEepHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

* Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3aHHe, TepepaboTaHHOe
["a6puensa O.C., OctpoymoB U.I'., CraakoB C.A. AKIIMOHEpHOE OOITIECTBO

«3marensctBO «lIpocBemienre»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
bu6mmoreka IJOK

https://m.edsoo.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/
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