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HHOACHUTEJBHAA 3AIIMCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHON 00pa30oBaTEbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii @eneparumn.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABICHUE O IENAX, OOImeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNbHOE IPEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOorpaMMbl IO XMMHUU, ONPEAEIseT KOJIUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKHU COAEPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
Ipolecca, BO3pacTHbIX OCOOCHHOCTEN 00y4aroIuXcsi, ONPEeIIIeT BO3MOKHOCTU IpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE 1eJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABaTEIbHON
JEeSTEIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOIO COJIepKaHusl.

3HaHuE XUMHUH CIYXXKUT OCHOBOM U1 (hOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
NpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
IPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealMu3aliid BO3MOXKHOCTEH JJIsi caMOpa3BUTUS U (OPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  yueOHON  JEesATENbHOCTH, OKCIEPUMEHTANbHBIX U
HCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU

€CTECTBEHHO-HayYHOU I'PaMOTHOCTH O0YyYarOIINXCs;



CrocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHUs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOro ImpeaMera, KOTOPbIM SBJIETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMUCS CUCTEMbI NI€PBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPIraHUYECKOH XUMHUM U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX [IOHATUH OPTaHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO XMMHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ m3ydeHuro. CojeprkaHUE CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI MOHATHH O XuMHuyeckod peakuumu. OOGe 3TU cHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEACTaBICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMY;

— YUYEHHS O CTPOEHUH aTOMa U XMMHYECKOH CBS3H;

— IPEACTaBIEHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIMY BELIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOI0 IPUMEHEHHUS U MOJIYYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHME MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM MI03HaHUs B Hayke. M3ydyeHne xummun
NPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxarommii Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kjaace.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUIM OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUUECKOM eI TeNbHOCTH YeJIoBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKa HAayKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MTO3HAHMS MTPU U3YUYEHHUH BEUIECTB U XUMHUUECKUX PEaKIHii, B

GbopMUPOBAHUM U DPA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Y4eOHO-



MO3HABATEJILHON U y4yeOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil O€301MacHOTO
oOpallieHus ¢ BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MpPUOOpPEH TaKKe LEH, KaK:

— (popMmHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPHHATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HaNpaBJICHHOCTh OOY4YEeHHsS Ha CHCTEMaTH4ecKoe MpuoOiIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUS,
(GOpMHPYIOLTM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUH,

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO0 OOYYaIOLIMMUCS OIIbITa
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON B €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
NIOBCEHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMaHUS LICHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelbl;

— pa3BUTHE MOTUBALIMU K 00Y4EHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIIero 00yueHHs.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IMepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIGKYJbl. XHUMHUYECKHE JJIeMEHThl. CHUMBOJIBI XHUMHYECKHUX JJIEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacd€rrl mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnyeckue M XUMHUYECKHE SBJICHHS. XUMHUYecKas peakuus U e€ MpU3HaKh. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0M, MmpaBmiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpartieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, H3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIKe, KAIICHUE W KOHJCHCAIUS BOJbBI) U XUMHYCCKHUX (TOpEHUE CBEYH,
MPOKaTMBaHWE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eH e
U ONHCAaHWE TPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiuui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE >kene3a c¢ pacTBopoM coiu Mmenu (), msydenme crmocoOoB
pa3eNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (QUIBTPOBAaHHE, BHIApWBAHUE, JUCTUILIALINSA,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJCHHE W ONHCAHUE
pe3yJbTaTOB IMPOBEJIEHUS OIBbITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucinopoja B npupoje, GU3nIecKne 1 XUMUYECKHE CBOWCTBA (PEaKI[uu TOPCHHUS).

Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOMyYeHHS KHCIOpojaa B JabopaTopuu U



MpOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Boxopoga B IIpUPOIE,
¢u3nUecKkre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI MoTydeHusi. KucinoTsl u comm.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcrBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBIIICHHBIE PAcTBOpBl. PacTBopMMOCTh BemecTs B Boje. MaccoBas 1oyl BeliecTBa B
pactBope. XuMHuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEIE, aM(DOTEpHEIC) U HecolieoOpasyromue. HomeHkiatypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUM.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousndeckue U XUMHUECKHE
cBoiicTBa KUCHOT. P akruBHoctr metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa comneil. ®duznueckue U XuMudeckue cpoictBa coseil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZieNieHHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacrio3HaBaHME M HM3y4€HHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJIEHUCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (Mokapa), 03HaAKOMIICHUE C
oOpa3lilaMu OKCHIOB M OINUCAaHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, pacrno3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJIE30BaHUE BUEOMATEPHAIIOB), HAOIIOEHHE 00pa3I[OB BEIIECTB KOJUYECTBOM
1 Momb, HccaenoBaHNE OCOOCHHOCTEW PACTBOPEHMs BELIECTB C PAa3UYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,

B3aMMOJICIICTBHE BOJABI C MeTaUlaMHM (HaTpueM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMaTEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHWYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHON KHMCIOTBI, KHUCIOT C METAJUIAMH,
peakuMii HEWTpalau3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOI'O
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuenmme
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Hepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4yeckux jiemenros /[, HU.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHstne o Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoid CHUCTEMBI
xumuueckux sniemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sanep. HM3ortombsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOrO JJIEMEHTAa MO €ro IOJOKEHUIO B
ITepuoanueckoint cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u Ileproguyueckoit CUCTEMBI XUMHUECKUX DJIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . Menaenees — y4€HbIl U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

nu3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[IMHKA C PacTBOpPAMH KHUCIJIOT U IIETOYEH, MPOBEAECHUE OMbBITOB, WILTFOCTPUPYIOMIMX MPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM (rOpeHre, Peakuy Pa3oKeHHs], COSIUHEHU).

Mesxicnpeomemmuuie ceasu



Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/IE€TIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaJMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
383161, ComHIie.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpasbl, TOPHbIE MOPOJIbI, IOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITlepuognuecknit 3axkoH. Ilepuomuueckas cucrema xumudeckux oaiemeHtos [l U
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHMYECKHUX COEIMHEHUH, NeHEeTHYeCcKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakiuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonstTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanuze. lloHatne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh

XUMHUYECKOH PCaKIUU U IMOJIOKCHUC XUMHWYCCKOI'O0 pPaBHOBCCHUS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpaBHEHUU OKHUCIHTEIHHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHl. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHU 00 JIEKTPONIUTUYECKOW auccoruanuu. KadecTBeHHbIE pEaKIMH Ha HWOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTaioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAKIMU OT BO3JCUCTBHUS Pa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUICO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHWs PeakIii MOHHOTO oOMeHa (oOpa3oBaHue
ocajKka, BBIJCTICHUE Ta3za, o0pa3oBaHHUE BOJBI), OMNBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpeHUe, PeakiMu Pa3joKEHUs, COCTUHEHUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX PEaKIMil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJCHCTBHE C MeTaljaMH, HeMeTalllaMH,
nienoyamu).  XnopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelficTBue XJiopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xia0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHue M (U3HUECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHUE CBOMCTBA
ceppl. CepoBosopoI, CTpocHHE, (U3NYECKUE M XUMHUYECKHe CBoicTBa. OKCHABI CEphl Kak
MPEICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA

(oOmme Kak TpEICTaBUTENA Kiacca KHUCIOT M crnenududeckue). XUMHYECKHE PpEeaKIlu,



JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHoii KucnoThl. CoJM CepHOI KMCIOTHI, KaUeCTBEHHAs peakius Ha cyinbpaTt-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakrepucTuka 3j1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylydueHue u npumenenue. Conu aMMOHMS, UX pU3HUECKUE U XUMHUECKUE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouus. Kpyropopor yrieposaa B mpupose.
Oxcuapl yriaepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboOTKu
(6eH3uH), UX POJb B OBITY ¥ MPOMBIIIIICHHOCTH. [I0HSATHE 0 OMOIOTHYECKHN Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IMOJIY4YEHHE U MPHUMEHEHHE.

Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuume kpemuus (IV) u



KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobmembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUW Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIECKUe U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUJCOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriauBaHMs — caxapa TMOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peaklMu Ha cynb(ar-uoH W HaONoJIeHHE MpHu3HaKa eé
MPOTEKaHus, O3HAKOMJICHHE ¢ (DU3MYEeCKHMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCAUHEHUMN
(BO3MO’KHO HCIIOJIb30BaHHUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YUYEHUE CBOMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIeld KpUCTANIMYECKHX PEeHIETOK aiamasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTHBOTrasa, MoJydyeHHe, COOMpaHue, pacro3HaBaHUE
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAueCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3y4YEHHE TMPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIHeH
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEPHMEHTANbHbIX 33/1a4 Mo TeMe «BaxHeilmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M MX COeUHEHUS

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB . 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalandeckas CBsI3b M METaJNIMYecKass KpUCTalIndecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psif HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmme cnocoObl noixydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3un. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) 1
UX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTaLIbL: TTOJIOKEHUE B [leproanyueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.

N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXIEHUE B Mpupoae. PU3HMYECKHE U XUMHUUYECKHE



CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: mnoJoxkeHue B Ilepuogmueckoit
cucreme xummuueckux snemeHtoB JI. M. MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOXJCHHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOMCTBA MarHusi M Kajiblus. Bakueinne coequHeHUs
KaIblMA (OKCUI, THIPOKCHI, CON). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoKJeHHe B mpupoje. dusnueckre U XUMUYECKHE CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XuMuU4eckux a3nemeHtoB J[. H.
MemnzeneeBa, CTpoeHHE aToMa, HaXOKJeHUE B npupoje. Ousnueckrue U XUMUYECKUE CBOMCTBA
xene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMl METaUIOB M CIUIaBOB, HX (U3WYSCKUMH CBOWCTBAMH,
U3YYEHUE PE3yJIbTAaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIB30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KAJIBIUSA U HATPUs C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJI30BAaHME  BUAEOMATEpUasoB), IPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX pEaKIMii Ha MOHbI: MAarHUs, KaJblMs, aTIOMUHUS, IIMHKA, kerne3a (I1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiusl U KaJbliig (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIEOBaHNE aM(OTEPHBIX
CBOMCTB I'MJIpOKCH/Ia AJIFOMUHUS U THAPOKCH/IA [IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTabl ¥ UX COeTUHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 maTepuanbl B MOBCEJHEBHOM JKM3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas moMomrs NMpH XUMHUYECKHUX OKOTaxX M
OTpaBJICHUSX.

XVMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpelpbl (MpeaenabHas JOMyCTUMasi KOHLIEHTPaLus
BeniecTs, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIC MATEPUAJIbI).

Mesxicnpeomemmuuie ceasu



Peanunzanms MeXIpeaAMETHBIX CBS3€H MPU M3YYCHUH XUMHHU B 9 Kilacce OCyLIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJIAIOINXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO0wme ecTecTBEHHO-HAYYHbIC MOHITUS: HAay4dHbId (akT, TUIOTE3a, 3aKOH, TEOpH,
aHanM3,  CHHTe3,  Kiaccuukauusi,  IEePUOJUYHOCTb,  HAOJIOJCHUE,  IKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(PEKT, TEXHOIOTHS, MATEPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPUYCCKUIl 3aps[, NPOBOIHHMKH, IOJYIPOBOIHUKH,
JIMDIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPECHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COHIIE.

Buosnorus: ¢orocuHTe3, AbIxaHWe, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIC YIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOJIEMEHTBI, INTATEIbHBIC BEIIECTBA.

['eorpadusa: armocepa, ruapocdepa, MHUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJMYHOCTHBLIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHuUs
JOCTUTAIOTCS B X0 00YUYEeHHUsI XMMHUHU B €IUHCTBE yU4E€OHOM M BOCITUTATEIBHOM JEATCIILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HpaBCTBeHHBIMI/I ICHHOCTAMU, HpI/IHSITbIMI/I B OGH.[CCTBC HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YJaOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11a101u14xcs{ pYKOBOI[CTBOBaTI)CH
CHCTEMOM IMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPCHHME OIbITAa JEATCIHHOCTH Ha €é
OCHOBE, B TOM YHCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIEHHsI K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAaHKs 3HAYCHHS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHOUM HMH(POPMAILUCH O MEPEHOBBIX JTOCTHKEHHUSX U OTKPBITHIX
MHPOBOM U OTEUECTBEHHOW XMMUU, 3aWHTEPECOBAHHOCTH B HAaYyYHBIX 3HAHUAX 00 YCTpOUMCTBE
Mupa 1 oOlIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHUS O COIHAIBHBIX HOPMAax M MPaBUIaX MEKJINYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOHC3HOﬁ,
y4eOHOUCCIIEI0BATENBCKON, TBOPYECKOW M APYIMX BHAAX JESTEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOl COBMECTHO# ESITENbHOCTH MPU BBIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbPHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBECACHUE U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MO3UIUHN HpaBCTBeHHBIX nu
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMIECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKW W COCTABJISIONIME OCHOBY IS
NOHUMAHHUs ~ CYIIHOCTH  HAyYHOW  KapTHHBI ~MHpa, MOpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOIBI, B3AMMOCBS3SIX YeIOBEKAa C MPUPOTHON CpPEIOif, O pOJIH

XHUMHUHU B ITIO3HAHWU 3THUX SaKOHOMepHOCTeﬁ;



MO3HABATEIIbHBIC MOTHBBHI, HANpPAaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHUU 10 XHMUH,
HEOOXOMUMBIC JUIsi OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JUTEPATypOH, JOCTYINHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHUIIICM;

4) ¢popMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIII 00pa3 JKWU3HU, OCO3HAHWE TIOCIEJACTBUM W HENPUSTHE BPETHBIX
IpUBBIYEK (YHOTPEOIEHUS alKOrojis, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOICHUS
npaBuJl 0€30MacCHOCTU MpPH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY W peallbHOMN
JKHA3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil  TPpyAa pa3iIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE MpPUMEHEHUs
MpPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C YU€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

AKOJIOTHYECKHU 1IeTIecO00pa3Hoe OTHOIIECHUE K MPUPOAC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOTO M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOIEHHUS TIPaBUiI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIINX 3I0POBBIO U JKU3HU JTFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble NpPHU H3YyYECHUH XUMHH, IS PeIleHUs
3a/1a4, CBSI3aHHBIX C OKPYXalollel MPUPOIHON CPEeOM, SISl OBBIILIEHUS] YPOBHS SKOJOT MUECKOM
KYJbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHIECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATHI



B coctraBe MeTrampeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAUUMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHSATUS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MpeIMeToB (OpMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW Hay4yHOW KapTHMHE MHpa, U yHUBEpCAlbHbIE ydeOHbIe NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH JESITEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATHH  (BBIACIATH MX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONB30BATh MOHATHUS AJI1 O0BICHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCU(PHUKAIUU
XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICJCTBEHHbBIE CBS3H
MEXIy 00BEKTaMU U3YUYCHHS, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, 1€ TyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MpUMEHSEMbIE B XUMHUHM MOJICJIbHBIC MPECTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
xumMudeckass ¢GopMylna W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pElIeHud Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OSTUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaxX U SABJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHPOBAHMSI THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbBIX CYKJICHHII;

MpPUOOpPETEHUE OMbITa TO TJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XO/I0M MPOIECCa, CAMOCTOSTENIHFHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O IPOACIAaHHOM padoTe.

Pabora ¢ nnopmanmeii:



yMEHHE BBIOMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(YOPMALINIO Pa3IMIHBIX BHOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATH ITPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MIPUMEHATh Pa3IMYHbIE METO/IbI U 3aIPOCHI IIPH MOUCKE U 0TOOpE MHPOpMAIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNeIEHHOr0 TUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJCHUE KYIbTYPOH aKTHBHOI'O MCIOJIBb30BaHUS Pa3INIHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY IPEICTABICHHS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAeMble 3a/la4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBATh B IpoOIecce Y4eOHOW M HCCIIEeNOBaTENbCKON
JeATEILHOCTH MH(POPMAIIHIO O BIMSHUH ITPOMBIIUIEHHOCTH, CEIbCKOTO X03HCTBa ¥ TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHs 3aJaBaTh BOINPOCH (B XoJe nuanora u (WIM) AMCKYCCHHM) MO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3y/IbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPH PElICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJAcoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaabHble Y4eOHbIe AelicTBHUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh e AesTeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOKO JIEATEILHOCTH, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JIEHCTBHNA NpU

BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —



BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM oeiu,

YMCHUEC UCIIOJIB30BATh U AHAJIM3UPOBATHL KOHTCKCThI, IPCJIaracMbIC B YCIIOBUU 3aI[aHI/If/'I.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe INPEAMETHBIX PE3YJIbTaTOB II0 OCBOCHHIO 00513aTeNILHOTO COACPIKaHUAA,

YCTaHOBJIEHHOIO JaHHON (enepanbHOil paboueil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE

0o0y4aromuMuUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, crenupuuecKue is

HpGI[MeTHOfI obactu ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro

HHTCpIIpECTALlNH, npeo6pa30BaHmo U IPUMEHCHUIO B PA3JIMYHBIX y‘le6HHX H HOBBIX CUTYyallUAX.

K KOHLIY 06yquH;1 B 8 Kkiacce IMPEAMCTHBIC PE3YJIbTAThI HA 0a3zo0BOM YPOBHE OOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHI: aTOM, MOJIEKYJAa, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas M0 XUMHYECKOIO
JJIEMEHTa B COEIMHEHHUM, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysi, Kiaccuukanus
PeaKIUi: peakuu COSAMHEHNS, PEAKIINN PA3JIOKECHUS, PEAKIIUN 3aMEILEHUs, PEaKIUU
oOMeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
MOJISIPHAsE M HEMOJSIpHAas KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHA W IPUMEHSATH 3TH
MOHATUSA IIPU ONMCAHUU BEILECTB U UX MIPEBPAILCHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY [UISI COCTaBJ€HHS (QOpMYyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTIpe/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTpeNleIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuoguyeckoro 3akona JI. M. MenneneeBa: 1€eMOHCTPUPOBATH
IIOHUMAaHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB XMUMHYECKHX JJIEMEHTOB OT HX
nosiokeHuss B [lepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHsS MAcChl BEILECTB,

MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHUsA, 3aKOHA ABora,upo;



e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoii cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manple u OoibIIME TEPUOIBI, COOTHOCHTH
o0o3HaueHus1, KOTopble UMetoTcsi B Tabiuue «llepuonnyeckas cucreMa XMMUYECKHX
anemeHToB [[. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMHUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
dbdexry);

® XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALMHM MBICIUTENBHON ACSITEIBHOCTH — aHAIW3 U CUHTES,
CcpaBHEHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCU(PHUKALUIO, BbISIBICHUE MPUUYUHHO-
CJIIEICTBEHHBIX CBS3€M — JJI M3Y4YEHMsS CBOWCTB BEIIECTB M XMMHYECKUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEIUPOBAHKE, SKCIIEPUMEHT (peanbHbIil 1 MBICICHHBIH);

e CleJoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOpOJa M KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIIbIO MHJIUKATOPOB (JTakMyC, (peHon(TanenH, METUIIOpaHX U IpyTHe).

K konimy oOydenus B 9 kJjacce mpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

® DACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: XUMHUYECKUH JIEMEHT, aTOM,

MOJICKYJIa, NOH, KATUOH, aHUOH, ITPOCTOC BCUICCTBO, CJIOKHOC BCUICCTBO, BAJICHTHOCTD,



JNEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHHS, XUMHUYECKass PEAKLUsA, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOIO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJNIMYECKas), KpPUCTAJUIMUECKas pelérka, KOoppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM PEAaKUUH, NPENeNIbHO JOIyCTHMas
koHneHnTpauus [1JIK BemecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY Ui COCTaBlieHUs (opMyn BeEIIECTB H
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCcy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dbopmyre, xapakTep cCpelbl B BOAHBIX PAacTBOpax HEOPraHWYECKHX COCIMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca llepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepHU30BaTh TabunuHyo ¢opmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iInyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive NEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCSI B IEpUOAMYECKON Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeieNieHHe UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATh OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOIOB U TJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHe BElIeCTBa, XUMUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY

3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKUCIICHUSI XUMUYECKHUX JICMEHTOB),



XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHENU(PUUIESCKHE XUMUYECKHE CBOWCTBA
IIPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPKAAsl ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPABHEHMSI SJIEKTPOJIMTHUECKOW JUCCOLMAIIMU KUCIIOT, IIEJI0YEN U COJel,
MIOJIHBIC U COKpANIEHHBIC YPAaBHEHUS PeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOATBEPKIAOIMIMX  CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKIY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMU IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOMKHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHYECKOW PEAKIUU;

coOnrofaTh TMpaBuia MOJb30BAaHHUS XMMHUYECKOM TMOCYIol U 1abOpaTOpHBIM
o0opyIOBaHMEM, a TaK)Ke MMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIOTo ras3a);

MPOBOJUTH PEAKIINU, MOJITBEP/KIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIHMKAT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON IEATENIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BELIECTB M XMUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIMPOBAHUE,

SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (PpOBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyaibHble XUMUYECKHE NOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YelnoBeKa

12 BeliecTBa n XuMu4eckue 15 bubmmoteka IIOK

' peakuuu https://m.eds00.ru/7f41837c¢

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
99 Bonopoa. ITonstue o kucinorax 8 1 bu6muoreka [JOK

' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bu6muoreka [JOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 bubmuoreka [{OK

HEOPraHUYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢c

HWroro no pazneny 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMOB.



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

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKasi CBA3b. BuGmorexa [IOK

32 ORHCIHTEILHO- 8 2 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pastery 15 imesoonTI8STe
PesepBHOE BpeMms 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa LHOK
HeCTBa 1O Jp https://m.eds00.ru/ffod5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A o : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
o M https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbleHnnsie
37 u HIGL:HaCI)I peHHI)IE, aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB /l. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PesepBHelIit ypok. O60011IeHNE 1
58 CHCTzMaTmZp ust 3HaHI/II>'IHl / bubmorexa LHOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «Ctpoenne aroma. XuMU4ecKas CBSI3b» bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
60
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XuMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenosipHask XUMUYECKast bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnuorexa [JOK
67 CHUCTEMaTHU3aIMs 3HAHHUH 110 TEME 1
https://m.edso00.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYIECKas CBS3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumMnaeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa LOK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Eubmiorexa I[OK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bubmuorexa [JOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmoreia LOK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta q)(blxrl)m(qe?:lme u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 imnlzlec;:/le Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00aeld86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblii ypok. O600111€HNE U bubnmoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, NPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJIacCcy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM U
mabopaTOpHBIM 00O0PY/IOBaHHMEM, a TaK)Ke IMpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJYYEHUIO U COOUPaHHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOHWTaldb, paauyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TaOiuuHyto Gopmy [lepromuueckoii
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oOllee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JIUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peaxiuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknum, OKHUCJIHUTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, aAJU1I0TpOInA,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUYCCKHUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIHbHOM ACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavasIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3eMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCOAMHCHUHN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MossipHas Macca. B3anmocCBs3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/ISI

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
pabotel B saboparopuu U npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHHEM, H3yuy€HHE M ONucaHue (QU3NYECKUX CBOHCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (Gu3nueckux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOW) SBJICHWUW, HAOMIOIEHWE W OIUCaHUE
MPU3HAKOB TMPOTEKAHUA XHUMHUYECKHUX peakuuii (pa3joxkeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a C PaCTBOPOM

comm meau(ll), n3yuenue cnocoOoB pasaeneHus cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. HaxokaeHue kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJIyUYEHHUsI KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. Kpyroopot

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

MosnsipHblil 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpEL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BENIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KU3HHU 4denoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOoA. OXpaHa H OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenkinarypa oxcuaoB. Dusznyueckue M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHUYeCKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. HomeHnknartypa cosieil. @u3MYeCKHe W XMMHYECKHE CBOWCTBA COJIEH.

ITonmy4yenue conen




2.10

I'ereTnueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

211

3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE  COACpKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOeHIE B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmrozieHne OoO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJbI C MeTAJIaMU (HAaTpUEM U KaJbIHEeM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydeHue
B3aumoeicTBusi okcuga meau(ll) ¢ pacTtBopom cepHOM KHUCIOTBI, KUCIOT C
MeTallJIaMH, peakluii HeUTpaau3aluu, MoJydeHue HEPAaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOrO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
HKCIIEPUMEHTAJIBHBIX 3a/ad Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKUX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [loHsatue o
TPYIAxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENTbHBIC METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 1eMeHToB J[. 1.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepmonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B Ilepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTpI/IHaTeJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PAacCTBOPAMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKUil (TOpEeHUE, peakliuu pas3yioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XumMu4deckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUUYecKor cBsi3u. Kimaccudukammsi 1 HOMEHKIaTypa HEOPraHUIECKUX
BelleCTB (MEXIyHApOAHAas U TpUBHaJIbHAs). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K PAa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYeCKUX peakuuii o pa3IMyHbIM MpU3HaKaM (110 YHCIy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkry, o

M3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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[0 YYacTHIO KaTanu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHUYECKON PEAKIUU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUYECKONW TUCCOLMALMU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakuun voHHOro oOMeHa. YcCIOBHS HNPOTEKaHUS PeaKkLUi HMOHHOrO OOMEeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH U coJiell B CBeTe MPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIE peakunu Ha MOHBI. [[oHATHE O THAPOIU3E COoJIei

XUMUYECKUN OKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTAJUIMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
WCCIIEIOBaHUE  DIIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMN  KHCIIOT, MIeJIOYed © cojieii  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB); TMPOBEACHHUE OMNBITOB, HUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX peaklMid (FOpeHHe, PeaKluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u GuU3NUECcCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumoJielicTBHE C MeTalIaMHM, HEMeTaJJlaMH, IIeraoYaMu). XJIOPOBOAOPO.

CosngHast KUCJIOTAa, XUMUYECKHE CBOMCTBA, MTOJIyYEeHHE, MpUMeHeHue. JleiicTBre




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTeTeHH okucieHus. CTpoeHne u Gu3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOTU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢du3nueckue W XUMHYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (pU3MYECKUE W XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CCpHOfI KHCJIOThI, Ka4Y€CTBCHHAd PpCaKOusa Ha
cynb¢at-uoH. HaxoxneHue cepbl u €€ COeIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOUICH CpPEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJE,
¢du3nueckrue U XMMHYECKHe cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MUecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadecTtBeHHasi peakiiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJIydeHueE,
¢u3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yI0OpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKAromIen
Cpelbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, mosiydeHue. lcmonp3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCHIpPOCTPaHEHUE B MpHUPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopormusi. Kpyrosopot yriepoaa B mpupone. OKCHabl yriiepoaa,
ux (uznyeckre M XMMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBHIE OPraHU3MBL,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(lV); rumoresa T1100anbHOTO TOTETUICHHS KIWMATa;, MapHUKOBBIMA
apdexr. YrompHas Kuciota u €€ Ccoimu, UX (UINYECKUE U XUMHUYECKUE
CBOWCTBa, TOJY4YCHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IIPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, JTHJIEH, alleTUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKU
BRXHBIX BEIECTBAX: XHpax, OENKax, yrJieBoJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMi Ha XJIOpUI-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIHe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIoT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHME C oOpa3liaMu cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa IHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KUCIIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH M HaONMIOJEHHWE Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TOJIyYeHHEe, COONpaHne, paco3HaBaHuEe 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEJCHHE Kauye€CTBEHHBIX pEakUuil Ha HOH
aMMOHHMS U ¢ocaT-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3Yy4YEHHE MOJeNell KpUCTAIMYECKUX
pemiéTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMIIGHHE C  MPOIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYCHHE MPHU3HAKOB HMX TPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCHEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHee HeMeTauIbl 1 HX COCANHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxxenuss B Ilepuonnueckoil cucreMe XUMHUYECKHX dieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTallInyeckass pemérka. OJIEKTPOXUMHUYECKHH  psiA

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

3.3

Ouznyecknue U XUMUYECKUE CBOMCTBa MeTayuioB. O0IIKe crocoObl MOTYYSHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTauibl: mosoxkenue B llepuonuyeckoil cucTeMe XUMHUYECKUX
aneMmeHtoB [[.M1. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
TUAPOKCUIABI HATPUA W KaJiud. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeINHEHUN

3.4

[IlenoyHO3eMenpHbIE  METaUIBl MarHuid W KaJbLUN:  IIOJIOXKEHHE B
[Iepnoanueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTtpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKHME U XMMHYECKHE CBOMICTBa
Maraus u KaJlbIUsd. Baxxneimme COCIMHCHHUA KaJlbIIuA (OKCI/II[, TUAPOKCHU I,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; CTpO€HHE aToMa; HaxoxkaeHue B mpupoae. dusmdeckue u
XUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucremMe XUMUYECKuX 3aeMeHToB J[. 1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jxene3a. Okcuapl, ruapokcuabl u conu skenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MONTyYEHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIABOB,

X (pu3nueckuMH CBOMCTBAMHM; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEMN
B3aUMOJCHCTBUSA OKCHJA KajdblKUsg M HATpUs C BOJAOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); HCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
rmpoiiecca TOPEHHUsS Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIONb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amromunus, nuHka, sxenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNEe U OMMCaHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHU WOHAMH HATPHS,
Kaiuss W Kaiublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCUIA
[IMHKA; PEIICHNE YKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMe «Bakueime MeTauuibl U

X COCOUHCHU A

XuMmus 1 OKpYyKaromas cpcaa

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTHUM. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHue BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " MIPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 00pa3loB MaTepuasoB (CTEKIIO, CIIaBbI

MCTAJJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBoW I(PQEKT peakiuu, dK30- U
SHIOTEPMUUYECKUE PEAKIIMHU, PACTBOP, MAcCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MaccoBas J10JI M IPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-H03HaBaTCJII>HBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ, OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (I), uunka, xenesa (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW KM3HH, TIPABHIIAMH TTOBEJICHUS B IIEISIX COCPeIKECHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil nosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUJI-,
uomua-, cymnedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU
ABJICHUSIMU U TIPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas opmyia. BaleHTHOCTh aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnognueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. aﬂeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaiws, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumuyeckasi cBsi3b. KoBaneHTHass (mojisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxwneimme MNPpEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIeOOpa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMI U
aM(}OTepHBIX THAPOKCH]IOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH

411

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil 1Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepoaa, KpeMHHUSI U UX COEIUHEHUN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEJMHEHMSX
yrieposaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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