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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOILIEro 0Opa3oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (peiepalibHOM paboueit mporpaMMbl BOCTIUTAHUS
U C Y4YETOM KOHUENUMHU [MpEenojaBaHusl ydyeOHOro mnpeaMera «XuMUSD» B
o0Opa3zoBaTenbHbIX opranu3aiusax Poccuiickoit @eaepariuu.

[Iporpamma mo XuMuM [OAa€T NOPEACTABICHUE O LEIAX, OOLIEed CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHSI OOYYAIONIMXCA CpPEACTBAMHU Y4EOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIEpKaHMUeE,
OpPEeLyCMaTpUBAET paCIpeAesICeHHe €ro Io KiaccaM MW CTPYKTypHpPOBaHUE IIO
pazienaM M TeMaM NporpaMMbl MO XUMHUHU, OIPEIETsE€T KOJIWYECTBEHHBIE U
KauECTBEHHbIE XapaKTEPUCTUKU COJIepKaHus, PEKOMEHYEMYIO
NOCJEN0BAaTEIbHOCTh  U3YYEHHUS XHUMUU C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM  ydeOHOro  Ipolecca, BO3PACTHBIX
O0COOCHHOCTEM  00ydYaromMXCsi, ONpeleNsieT BO3MOXHOCTH  MpeAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHON 0Opa3oBaTebHOM
MporpamMMbl Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHusA, a Takke TpeOOBaHUU K
pe3ynbTatam OOy4eHHs] XUMHH HAa YPOBHE LI€JIel W3YUYEHUs MPEAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENbHONW JESATENBHOCTH OOyYaroulerocss IO OCBOEHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHUU CIYKAT OCHOBOM Il (OPMUPOBAHUS MHPOBO33PEHHUS
oOyuJarolerocsi, ero NpeACcTaBICHUH O MaTEpPUATBLHOM EIUHCTBE MHpA, BaXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEW TPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruv M 00 HBOJIIOLMHU BELIECTB B MPHUPOJAE, O MYTAX PEUICHUs TI00albHbBIX
npoOJieM YCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, JHEPTrETHUYECKOM,
MUIIEBOM M 3KOJOTMYECKON O€30MacHOCTH, TPOOIJIEM 3PaBOOXPAHEHHUS.

N3yuyeHnune xumuu:

CIOCOOCTBYET  pealu3alii  BO3MOXKHOCTEH Il  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPhI JIMUHOCTH, €€ 0011Iei U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX  CaMOCTOSITEJIbHOM  Y4eOHOW  AesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W MCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM KM3HU, TaK U B IPO(PECCHOHATBLHOM 1€ATeIbHOCTH;

3HAKOMHUT CO CHEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
LIEJIOCTHOTO B3IJISIIa HA €IMHCTBO MPHUPOJBI U YEJIOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
ATanom
B (GOpPMHpPOBAHUM  E€CTECTBEHHO-HAy4YHONW  TIpaMOTHOCTH  OOy4YarolIMXCS;

CrocoOCTBYET (DOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAay4YHBbIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B YKOJOTHYECKOE
0o0pa3oBaHUE 00YYAIOIITUXCSI.

JlanHbple HampaBiieHUsT B OOYYEHUHM XUMHUU OOECHeUYMBAIOTCS CHElU(pUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SBIAETCA  MEJAarormyecku
aJIaITHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKM XMMHUHU HA ONMPEIEIEHHOM 3Tare eé
pa3BUTH.



Kypc xumumn Ha ypoBHE OCHOBHOTO 0OILIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBbl IMEPBOHAYAIbHBIX IOHATUH XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUM W  HEKOTOPBIX OTHAEIBHBIX 3HAYUMMBIX IIOHSATHMN
OpraHU4eCKON XUMUU.

CtpykTypa coiepxaHHs MpOrpaMMbl MO XUMHUU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOTO nonaxona K e€ u3ydeHuro. Coaep:kaHue CKIIAJbIBAE€TCS W3 CHCTEMBI
MOHATUH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOU
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BAHbl [0 IPHUHIMILY
MIOCJIEIOBATEIbHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [{. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUs O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— MpPEACTaBICHUM 00 3JIEKTPOJUTHYECKONW JUCCOLMAIMU  BEIIECTB B
pacTBopax.

Teopernyueckne 3HaHUSA PpPACCMATPUBAIOTCS HAa OCHOBE AMIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJHOTO
YPOBHSI K JPYTOMY, BBIIOIHSS (PYHKIUU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEH IPAKTUYECKOTO NMPUMEHEHUS U IOJYYEHUST U3Y4aeMbIX
BELIECTB.

OcBoeHue mporpamMmbl 1O  XUMUM  CHOCOOCTBYET  (OPMHPOBAHHUIO
MIPEACTABIICHUS] O XMMUYECKOW COCTABJIAIOIIEN HAYYHOW KapTUHBI MUpA B JIOTHUKE €€
CUCTEMHOI MPUPOJIbI, LIEHHOCTHOIO OTHOUIEHUS K HayYHOMY 3HAHHMIO M METOJaM
MO3HaHUS B Hayke. V3ydyeHHe XUMHUU MPOUCXOJUT C MPUBJICUYCHHEM 3HAHUU U3
paHee M3YUYECHHBIX Yy4deOHbIX mnpenmeToB: «Oxpyxaroumuid mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiaacey.

[Ipy wu3ydyeHUM XUMHUHM MPOUCXOAMT (POPMUpPOBAHME 3HAHUKA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTMU COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIBbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBON KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOMT B (OPMUPOBAHUM CHUCTEMbl XHMHYECKHX
3HAaHUW — Ba)XKHEHIUX (DAKTOB, IMOHATHH, 3aKOHOB M TCOPETHUCCKHUX ITOJIOKCHHM,
JOCTYNHBIX 00O0OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHNHM K HayyHbIM METOJaM T[IO3HAaHUS TP M3YyYEHUM BEIIECTB U
XUMHUYECKUX PEaKIHii, B (GOPMHUPOBAHUH U PA3BUTHUN NO3HABATENIbHBIX YMEHUM U UX
OpUMEHEHUM B Y4YEOHO-TO3HABATENIbHOW U Yy4eOHO-HCCIEA0BATEIbCKOM
JEeSTEIbHOCTH, OCBOCHHUU TPaBHJI O€30MacHOro oOOpalleHHs C BEIIeCTBAMHU B
MMOBCEIHCBHOM KU3HU.

[Ipy u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHe MPUOOPENN TaKue 11, KakK:

— (opMHUpOBAaHME HHTEJUIEKTYaJlbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMO00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITENIBHOMY IPUHATUIO PEIICHUH,
CIIOCOOHO¥ alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HAalpaBJIIEHHOCTh  OOy4YeHHMs]  HAa  CHCTEMAaTHYEeCKOe  NpHOOLIEHUE
oOyyaromuxcsi K CaMOCTOSITENIbHOM IO3HABAaTEIbHON [JEATEIbHOCTH, HayYHBIM
METOJaM MO3HaHUA, (OPMUPYIOIIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;



— obecrieueHue YyCIOBHUM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYarOITUMUCS
OTBITa Pa3HOOOpPa3HOW JAEATENHLHOCTH, TMO3HAHWA W CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIIMI), WMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3TNYHBIX BUJOB JACSTCIBHOCTH;

— opmupoBanue oOmie  (QYHKIMOHATBHOH W  €CTECTBCHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4HCIE YMCHHH OOBSICHATP U OICHUBATH SIBJICHHS
OKPYXKAIOIIET0 MHpPA, WCTOJB3YysS 3HAHWS W OIBIT, MOJYYCHHBIC TPH H3yUYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH MPOOJIeM B TOBCEAHEBHOM KU3HU U TPYIOBOU
TeSITeTTHHOCTH,

— ¢opMupOBaHUE Y 00YJAIONTUXCS TYMAHHUCTHYECKUX OTHOIICHUMN, TTOHUMAaHUS
[ICHHOCTH XUMHUYECKHX 3HAHUH JUIS BBIPAOOTKH SKOJOTHYECKH IEIeCO00pa3HOTO
NOBEJACHUS B OBITY U TPYAOBOM JEATENHHOCTH B IEJISIX COXPAHEHUS CBOETO
3JI0POBbS M OKPYKAIOUIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHUS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOdUIIS U HANTPABICHHOCTU JATbHEHIIET0 O0yUeHHUs.

(OG11Iee YKCII0 YaCOB, OTBEASHHBIX IS H3yUEeHHS XUMUU HA YPOBHE OCHOBHOTO |
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COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHa4aIbHBbIC XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. Du3nueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XUMHUHU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI W MOJNEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmysna. BaneHTHOCTP aTOMOB XHMHYECKHX DSJEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs AaTOMHAs Macca.
OTtHOcHTENBHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuectBo BemectBa. Monbs. MossgspHast macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacy€rel mo Qopmynam
XUMHUYECKUX COCUHEHUH.

®u3znyecKre U XUMUYECKUE SBJICHUS. XUMHUYECKash peakuus U €€ NpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccuduxanums
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHnm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBUjaMHu pabOThl B J1a0OpaTOpUu M
npuémMamMu o0palleHus ¢ JabopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U ONHCAHUE
(bu3MuecKuXx CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAONIOJCHUE
¢busnueckux (MJaBJIE€HUE BOCKA, TasgHHE JIbJa, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAJTUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHUHN, HAOI0IeHUE U
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMUSI XMMHYECKUX peakui (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUIIOM Oapus, pa3jioKeHue T'MApPOKCHIA
menu (II) mpu HarpeBaHuM, B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM conu meau (11),
U3y4EHHE CIIOCOOOB pa3/ielieHHsl CMECEW: C MOMOIIbBI0 MarHuTa, (pUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHLISAINS, XpoMaTtorpadus, mpoBeIeHNe OYNCTKH MOBAPEHHOMN
COJIM, HaOJIOJEHWE U  ONHCAHHME  PEe3yJbTaTOB  MPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MAacChl, CO3[aHUE MOJENeH MOJIeKY
(IIapOCTEPIKHEBBIX ).

BaxHeiiniue npeacraBuTe M HCOPraHMYECKUX BELeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3imeMeHT U mpoctoe
BemecTBo. HaxoxneHwe kuciopojga B MpHPOAE, (PU3NYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kucnopona. CrocoObl



MOJIyYeHHUs] KHUCIIOpoJa B JabopaTopud U MNpOMBINIIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoze. O30H — aioTporHas MoAuUKaIus Kucaopoaa.

TemnoBoit 3p(deKT XUMHUECKON peaklnud, TePMOXUMUYECKHE YpaBHEHUS,
9K30- U HHAOTEPMHUYECKHE peakUuH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBO. HaxoxaeHue Boaopona B
npupoae, GuMYeckue MW XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 006EM ra3oB. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Bojga kak pactBoputesb. PacTBOpEIL
HacplllieHHbIe W HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s1 BEIIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpoB B MpHpoje U B KU3HU YesloBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuabl. Kiaccudukaims
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckne U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Kraccudukaruss oOcHOBaHUW: IIETOYM W HEPACTBOPHUMbIC
ocHoBaHusA. Homenkmarypa ocHoBaHuil. dusznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lommyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucnot. dusndeckue u
XUMHYECKHE CBoMcTBa KHCIOT. Psn aktuBHocTtHm MetayuioB H. H. bexerosa.
[lony4yeHne KUCIIOT.

Conu. Homenknatypa coiieil. @u3nueckue U XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBSI3b MEK/y KJIACCAMU HEOPTAHUYECKUX COEIMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEIEICHUE COAEPKAHMS KUCIOPOa B BO3/LyX€, IMOIYUYEHUE,
coOuMpaHue, pacrno3HaBaHWE M HU3Y4YEHHE CBOMCTB KHUCIOPOJa, HaOII0JeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HMKHOBEHHUS U
MpeKpamieHns: TopeHus (Tokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB U
OMHMCAHWE WX CBOMCTB, TOJy4YeHHE, COOHMpaHWe, pPACIO3HABAHWE U M3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojercTBue Bojaopoga ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUACOMATEPHUAIOB), HaOMIOACHHE 00pa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, MPHUIOTOBICHHE PACTBOPOB C OMNPEACIIEHHON
MAaCCOBOHM J0JIEWM PaCTBOPEHHOIO BELIECTBA, B3AUMOJICUCTBUE BOJBI C METAIIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



UCCJeIOBaHUEe O0pa3lioB HEOPraHMYECKUX BEIIECTB Pa3jMYHbIX  KJIACCOB,
HaO0JI0ICHNE U3MEHEHUsI OKPACKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U IICJIOYEH,
uzydeHue B3zaumojieiictBus okcunga meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KHCJIOT C METAJUIaMH, PEaKUuid HEWTpaau3aluu, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METa/Ia APYTMM M3 PAcTBOpPA COJM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BakHeuime KiacChl HEOPTraHMYECKUX
COCIMHECHUN.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoenme aromMoB. XHMHYECKAsi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIUKM XUMHYECKUX 3jieMeHTOB. [loHsTue o
IPYIIAaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IICTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTepHbIE OKCHUIBI
Y TUIPOKCUIBI.

Ilepnonnueckuit 3akoH. [lepronnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
HN.  MenneneeBa.  KopoTkonepuonHas ¥ JJIMHHONEPUOAHAA  (POPMBI
Ilepunonnueckoit cucrembl xumudeckux 31neMeHToB . M. Menneneesa. Ilepuonasr
u rpynnbl. PU3NMYECKUH CMBICHI IOPAJKOBOIO HOMEpa, HOMEPOB IIEpuoJa u
TPYNIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX snaep. M3oTonel. DnekTponsl. CTpoeHune
AJNIEKTPOHHBIX ~ 000JI0OYeK aTOMOB TMepBbiX 20 XMMHUYECKHX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUs pajJnyca aTOMOB XUMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U EPUOJAM.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckoi CUHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BuTUs Hayku W npaktuku. . V. MenaeneeB — y4y€HbIA U
IPpaXKIaHUH.

Xumuyeckass cBsi3b. KoBalieHTHast (MONsIpHAsE M HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPHULIATEIIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iporiecchl OKUCIIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEIOYEH, IMPOBEACHUE ONBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUui
(ropenue, peakiiiy pa3ioKeHUs, COSTUHEHN).

Mescnpeomemmnnie ceasu



Peannzanuss mMeXnpeaMETHBIX CBSI3€M NpU HM3YYEHWH XUMHUHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHUE KaK OOLMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TAK U MOHITUH, SBISIIOIIUXCA CUCTEMHBIMU NI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIE MOHITHS: HAy4YHBIM (hakT, TUMIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHUHTE3, KIacCuPUKalus, T[EepUOAUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
M30TOIIBI, PAAUOAKTUBHOCTD, MOJEKYJA, IEKTPUUYECKUN 3apsij, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3BE€3/bl, CoNHIIE.

buonorus: potocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE TMOPOJIBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKas peakuus

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJNOB, Kalus, KajlblUsi U UX
COCOMHEHUN B COOTBETCTBUM C TIIOJIO)KEHUEM OJJeMEeHTOB B llepmoguueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

CtpoeHue BemecTBa: BUAbI XUMHUYECKOW CBS3U. THMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTALINYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJACCAM HEOPraHWYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMuaeckux peakiifil o pa3iMdHbIM MpU3HaKaM (10 YuCIy
W COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEMIoBOMY 3(dekry, 1o
W3MEHEHHUIO CTETIEHEH OKHCIICHUS] XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, TO
YYaCTHUIO KaTajlnu3aTopa). JK30- U SHAOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUECKUE
YPaBHEHMUSL.

[lonsitTue o ckopoctu xumuuecko peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOTEHHBIX U T'€TEPOTESHHBIX
peakuusx. [lonarue o karanusze. [lonsitne 0 XxumuueckoM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOM PEaKUUM W MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE  pEaKIMU,  dJJEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBleHHME  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIUALMU. DIEKTPOIUTH U HEAJIEKTPOJIUTHI.
Karnonel, aHnoHbl. MexaHU3M JOUCCOLMAIIMM BELIECTB C Pa3IU4YHBIMH BHUIAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTrO 0OMeHa. Y ClIOBUS NPOTEKAHUS peaKllii HOHHOTro 0OMeHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBAa KHCIOT,
OCHOBAHMM W COJEd B CBET€ IMPEACTABICHUA 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISMHA KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (rpadura M anMasa), CIOKHBIX BEIECTB
(xJ0puaa HaTpuUsi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pPEaKIMU
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEHIECTB, MpoLecca JUCCOUMALMM KHCJIOT, IIEJI0Ye W  COJier
(BO3MOXKHO  HCIIOJIb30BaHME BUAECO MaTEpPHANIOB), IPOBEACHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  T[POTEKAHMUS  peakUuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIIEJICHHE ra3a, o00pa30oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHI
(ropeHue, peakiu pas3iokKEHUs, COSIUHEHMs), pacllO3HABAHUE HEOPTaHUYECKUX
BEIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HWOHBL, pELICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 UX coeIMHEHUsI

O6miass xapakTtepucTtuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha IIPUMEPE  XJIOpa
(B3aMMOJEHCTBUE C METalllaMH, HEMEeTaJulaMH, IuejaoyaMu). XJIOPOBOJIOPOA.
ConsiHast KHCIIOTa, XUMMUYECKUE CBOMCTBA, MOJIydeHUE, NpUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOJIa HAa OPraHM3M YeJoBeKa. BakHeWlme XJIOpuAbl U HX
HAXOXKJEHUE B IPUPOJE.

Ob6mrast xapaktepucTrka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHue M (u3nueckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJTIOTPOIHbIE MOAU(PUKALIUYA KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kmcioTa, (Qu3HUecKMe © XHMHYCCKHE CBoicTBa (oOmme Kak
NpeACTaBUTENS Kjacca KHUCIOT H crnenuduueckue). XUMHUYECKUE peaKilui,
JeXalue B OCHOBE MPOMBINIJIEHHOTO Croco0a TMOJyYeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PeaKLMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHHN B MpUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeibl COCNMHEHHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHs. A30T, pacpoCTpaHEHUE B NPHUPOJE,
duznyeckue u xumMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHaK, ero
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MoydyeHue u npuMenenne. Coinu aMMOHMS,
ux (U3MYEecKue U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MOJIydeHue, (PU3UYEeCKHe U XUMHUYECKHE
cBOMcTBa (00IIME KaK TMPEICTABUTENS Kilacca KHCIOT M CHEHH(PHUYECKHE).
Hcnonb3oBaHWE HUTPATOB M COJEH aMMOHHUA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4ECKOe 3arpsi3HEHNE OKPY KaIOILIEH Cpesibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIHW, 3arpsA3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop,
aloTponHele Momudukauu Qgocdopa, QuanyUecKre W XHUMHUYECKUE CBOICTBA.
Oxkcup docdopa (V) u hocdopnas kuciora, Guznyeckue 1 XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mas xapakrepucThka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHs.  YIJIEpOA,  aJUIOTPOITHBIE
Moau(pUKalMM, pPAcpOCTpaHEHHE B MpUpoAe, (U3HUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yraepona B mpupozae. Okcuabl yriaepoja, ux
¢uznyeckue M XUMHUYECKHE CBOMCTBA, [JEHCTBUE HA IKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MpPOOJIEMbl, CBA3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a T1/100adbHOTO TOTEIUICHUS KJIMMaTta, MNapHUKOBBIN
addekr. YronapHas KuciaoTa U €€ coiu, X (U3NYECKUEe U XUMUUYECKHUE CBOMCTBA,
nojyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTA U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIe MOHATHA 00 OPraHMYECKHUX BEIECTBAX KaK O COCTUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJ, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOJHBIA Ta3, HEDTH),
NPOAYKTHl UX mepepaboTku (O€H3MH), WX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUPAX, OeliKax, yriaeBolax — U X
poJiM B KM3HM 4eJlOBeKa. MarepualbHOE€ €IUHCTBO OPraHHYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, IIOJYYEHHE H
npumenenue. CoenuHeHHs KpeMHUs B npupoje. OOuiye mpencraBieHUs 00
okcunie kpemuusi (IV) u kpemHueBor kucinore. CWIMKAThl, UX KCIOJIb30BaHUE B
OBITYy, B IIPOMBIIUIEHHOCTH. BakHelllne CTpOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobiemMbl Ge30MacHOro MCMOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm

U3y4YeHHEe 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIOTHI,
NPOBEJCHIE KAU€CTBEHHBIX PEaKIMil Ha XJIOPHI-MOHBI U HAOIIOJACHHUE MPU3HAKOB
WX TIPOTEKAaHMs, OMbITHI, OTpaxaroue (U3NUYECKUEe W XUMUYECKHE CBOMCTBa
raJIOTEHOB U HUX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJIOpUIOB (TaJOTeHHIIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COCOUHEHHSIMH  (BO3MOXXHO  HCIOJB30BaHUE
BUJICOMATEpHAIOB), HAOIIOACHHUE Mpollecca OOYIIMBaHUs caxapa MoJ JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, M3YYCHHE XUMHUUYECKUX CBOMCTB
pa30aBlIeHHOM CEpHOM KUCIOTHI, TPOBEICHUE KaYeCTBEHHON peakiMK Ha Cyibdart-
MOH W HaOJIOJIEHWE MpU3HAKA €€ NPOTEKAaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBOicTBaMU a30Ta, (ochopa M UX COEOTUHEHUH (BO3MOMXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yAOOpPEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHME€ U HW3Y4YCHUE CBOWCTB aMMHakKa, IPOBEICHUE
KaueCTBEHHBIX peaKkluii Ha MOH aMMOHUS U ¢docdaT-uoH U U3yUdeHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOU KHUCIIOTBI C MEIBIO
(BO3MOKHO VCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), N3y4YECHUE Mozenen
KPUCTAJUIMUECKNX PEIMIETOK anMmasa, rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJIy4eHHE, COOMpaHHe, pacro3HaBaHUE U U3YUEHUE
CBOMCTB YIJIEKHCIIOrO ras3a, MpoBEACHHE KAaueCTBEHHBIX pEaKUui Ha KapOoOHAT U
CUJIMKAT-UOHBl W W3y4Y€HUE TMPU3HAKOB MX NPOTEKAaHUs, O3HAKOMIICHHE C
NPOAYKIMENH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTausibl 4 UX COeIMHEHUS

OO6m1ast XxapakKTepUCTUKAa XUMUYECKUX IJIEMEHTOB — METAJNIOB HA OCHOBAHHH
uxX mnoyioxkeHuss B llepuomnueckor cucreme xumMuueckux aemeHtoB J[. N.
MenneneeBa u ctpoeHuss aroMoB. CTpoeHue MeTamuioB. Mertaimnyeckas CBA3b U
METAJIMYECKas ~ KPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXUMHUYECKUM  psf
HaMpsHKeHUN MeTauioB. OU3nUeckre W XMMHUYECKHe CBOMCTBA MeTauioB. OO0mue
cocoObl moiydeHus MeTawioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3alUThl MX OT Koppo3uu. CmiaBbl (CTajgb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsle MeTaibl: NONOXKEHUE B llepuoanueckon CUCTEME XUMHUYECKUX
anementoB /. M. Menneneesa, CTpO€HHE HMX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIBI U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMEHeHHe WIENOYHbIX METAIOB MU HX
COEIUHCHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHuid M KajJdbIUM: IIOJIOXKEHHE B
[lepnognueckon cucreme xumudeckux sieMmeHToB J[. M. Menneneesa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. Pu3ndecKkue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxkdeilmme coequHeHuss Kaibls (OKCHI, THAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AJroMHuHUNA: TIO0KeHUE B [lepnoanyeckoin cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHe aroMa, HaXOXAcHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIIPOKCUIA
AIIFOMUHUS.

Kenezo: nmomoxenne B [leprnoandeckoil CUCTEME XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHME aToMa, HaxoXKJIeHWE B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA kelie3a. OKCHIIbI, THIPOKCHIBI M coir kene3a (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3laMd METAUIOB M CIUIABOB, HUX (U3HMUECKUMHU
CBOMCTBaMH, HU3YYEHHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHIA
KaJblIU W HATpUsi C BOJAOW (BO3MOXKHO WCIIOIB30BaHUE BHJICOMATEPHAIIOB),
VCCIIEIOBAHUE CBOWCTB XECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOKHO  HCIIOJIb30BAHME  BHUACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMiA HA MOHBI: MarHusl, KaJIbIUs, AJIIOMUHMS, [IMHKA, Keje3a
(IT) u xeneza (I11), menu (I1), HaOmrOIEHNE U ONKMCAHKUE TTPOIIECCOB OKPAIIMBAHU S
IJJAaMEHH WOHAaMU HaTpusi, Kalus W KajablUus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUA ATIOMUHHUS
Y THUIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «Baxueiimme
METaJUIbl U KX COCTMHEHUS.

XuMHUS ¥ OKPYKAKOLIAS CpeAa

BemectBa n marepuanbl B MOBCEAHEBHOW >XW3HU YelOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornrs npu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY)Karoueld cpenpl (mpenesibHas AOMyCTHMast
KOHIIeHTpalus BeulecTs, aaiee — [1JIK). Poyib xumMum B pemieHun 3KOJOTHUECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasIoB MaTepHasioB (CTEKIO, CTUIABhl METAJJIOB, MOJUMEPHBIC
MaTepuabl).

Meosicnpeomemmnunie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€ NpU HM3YYEHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIIOJb30BAaHHE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U TOHATHH, SBISIOMIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAYyYHbIE MOHATHS: HAay4YHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCUPHUKAIMA, TMEePUOJUYHOCTb, HAOIIOICHHE,
HKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJelb, SBJICHUE, MNaPHUKOBBIH
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: wmarepus, aToM, ODJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DSJCKTPUUECKUN 3apsis, MPOBOIHHKH,
HOJyIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, paCTBOPUMOCTb, KpUCTAIIINYECKAs]
pemérka, CruiaBbl, (pU3NYECKHE BETUYMHBI, €IUHHIIBI U3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3]1bl, CONHILE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOpPHBIE IOPOAIBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUsl JOCTUralOTCsl B X0/€ OOy4YeHMS XMMHUM B €IUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOU IESATENBHOCTH B COOTBETCTBUH C TPAAULMOHHBIMUA POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSTHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT TpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ PE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAMU U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'0 OTHOULICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACIIEIMI0, MOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HHQOpMAIMe o
MEPEIOBbIX JTOCTMXKEHUSIX M OTKPBITUSX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOILIECTBA;

2) rpa’kIaHCKOT0 BOCTIUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaxX M TMpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATEeIbCKOW,  TBOPYECKOW W JOPYrUX  BUJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NESITENbHOCTH MpHU
BBINIOJIHEHUHU YYEOHBIX, IO3HABATENbHBIX 3a7a4, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX MTPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpollecce H3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEAEHHE M IIOCTYIIKM CBOMX TOBApUILEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

MHPOBO33PEHYECKUE MPEACTABICHUSA O BELIECTBE M XMMHMYECKOM pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAy4YHOW KApTHUHBI MHUpA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJABI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA MOJYyYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHUS HAOJIOAAEMbIX MPOILIECCOB U SBJICHUH,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAaMOCTOATEIBHOW paboThl € y4yeOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYPON, JOCTYNHBIMU TEXHMUECKHUMHU CpPEACTBAMU HH(POPMALIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYYEHMI0O W NO3HAaHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTHh U
CIOCOOHOCTP K  €amMo00Opa3oBaHWIO, TPOEKTHOM H  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSA OOy4YeHUS B
JaJbHEHIIEM;

4) popMupoBaHuA KYJbTYPbI 310POBbDSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBHI H
HEMPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aJIKOroJisl, HAPKOTUKOB, KypeHHUsI),
HEOOXOAMMOCTH COOJNIO/IEHNs TpaBUi O€30MaCHOCTH Mpu OOpalieHUuH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) TpyA0BOT0 BOCTIMTAHMS:

MHTEPEC K MPAaKTUYECKOMY M3YyUYCHUIO MPOPECCUil U Tpyaa pa3IMdHOrO poja,
YBXKEHHUE K TPYILy M pe3yJbTaramM TPYIOBOW NESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHMM 10 XWMHH, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOW TPACKTOPUHU MPOJOKEHU 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENHON MTPO(ECCUOHATBFHON NeATEIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGhEeCCUOHATBHOM CpEJIe;

6) 3K0JI0rHYeCKOro BOCIIMTAHHS:

AKOJIOTUYECKU 1Ie7IeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHMS, TOHUMAHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCHUXMYECKOMY 3/I0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEJIEHU MPU paboTe ¢ BEMIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJy4aeMble MPU W3YYECHUU XUMUU, IS
pEILICHUs 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEN TPUPOAHON CPENOM, I MOBBIILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHHA TJIOOAJTBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeH HMX pEIIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIILJICHUs, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW IMPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe MeranpeaMeTHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUSI MHUPOBO33PEHHUS OOIIEHAY4YHbIE TOHITHS (3aKOH, TEOopusl,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX M IO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAy4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE Y4eOHbIe NEHCTBUA (TI0O3HABATENbHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaoT (HOpMUPOBAHKE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JESITEIIbHOCTH.

Ilo3naBaTesibHBbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiCTBUA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl MCMOJB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHMUM: PacCKPhIBaTh CMBICH XUMHYECKUX MOHSATHH (BBLACIATh MX XapaKTEpHBIC
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSATHSMH), HCTIOJIH30BATh
TIOHATHS JIJI1 OOBSICHEHUS OT/IEILHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS H
KPUTEPUH IS KJIaCCHU(UKAIIMM XUMHUYECKHX BEIIECTB M XUMUYECKHUX PEaKINH,
yCTaHaBJIMBATh MPUYHUHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIeHUsl (MHIYyKTUBHbBIC, NEAYKTUBHBIC, IO aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

YyMEHHE TPUMCHATh B TPOIECCe TO3HAHUS TOHATHS (MIpeAMETHBIC U
MeTaIpeJIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEIIH, UCTIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJICJIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTa), XUMHuYeckas ¢GopMmyia U ypaBHEHHE
XUMUYECKON PEaKIy — MPHU PEIICHUH YYeOHO-TI03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEACTABICHUA BBHISBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKN U3y4aE€MbIX 00BEKTOB — XUMHUYECKHX BEIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUUYUHHO-CICJICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Ba3oBble ncciieqoBare/ibCKue 1eCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4yeCTBE OCHOBBI i1 (OPMHPOBAHHS THUIIOTE3BI TIO
MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMbBIX CY>KIECHUN;

NpUOOpPETeHNE OIbITa IO ITUTAHUPOBAHUIO, OPTraHU3AIlMUd M IPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJI0MaTh 3a XOJOM IMpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ undopmanueii:

YMCHHUE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BHJIOB U (DOPM TPEIICTABIICHHUS, MTOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XHMHYECKOTO COJEP)KAaHHS, CIIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IM4YHbIE METOJbl U 3alpOChl IPHU MOUCKE U O0TOOpE
UHPOpMAIllMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIMMBIX JUJISl BBIIOJHEHUS
y4eOHBIX U NO3HABATEJIbHBIX 3a]a4 ONpPEACIEHHOrO TUIA, IPUOOPETEHUE OIBITA B
o0JacTh  HUCHOJIb30BaHUA HMH(DOPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (pOpMY Tpe/cTaBiIeHUs] HHGOPMALIUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud HECIIOKHBIMU CXEMaMH, JHarpaMMaMi,
apyrumu popmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE HCIOJNb30BaTh W aHAIM3UPOBAaTH B Mpolecce Y4eOHOH W
UCCJIEIOBATENLCKON JIESITENbHOCTH MH(OPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IICTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
CpEIpBl.

KoMMmyHuKaTHBHBIE yHUBepCaJbHbIe YueOHbIe AeiiCTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XoAe nuanora MU (WIM) JAUCKYCCUH) TIO
cyumiecTBy  oOcCyxgaeMoll  TeMbl, (OPMYJIHpPOBaTb CBOM  TPEMAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a]a4H;

YMEHUS  NPEACTaBIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh MPE3eHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOIO SKCIIEPUMEHTA (JJaDOPATOPHOIO ONBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W HUCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALMSA
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryisiTuBHBIC yHMBEpPCAJIbHbIC y4eOHbIE 1CHCTBHUSA:

YMEHHUE CaMOCTOSITEIBHO ONPENENsATh LENU JEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOOBI PEIIeHUs] yYeOHBIX U
NIO3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTaBJIATh WJIA KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBIIOJIHEHWM 3aJaHUA C  YYETOM
MOJy4YEHHUSI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHON LEIu, yMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTATOB IO OCBOEHHUIO 00S3aTENILHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHO pabouelt mporpammoi,
BBIICTISIIOT: OCBOEHHBIE OOYYarOIIMMUCA Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NnercTBul, crneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHUI0O HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUX.

K koHniy oOyueHus B 8 kiiacce nmpeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHH: aTOM, MOJIEKYJIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10J1s1 XUMUYECKOI0 JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPUIIATEIBHOCTb, CTEICHBb
OKHUCJICHHS, XUMHUYECKasi peakius, KiaccuPuKaius peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM 3(PdeKT peakuuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToOMHas OpOUTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJSPHAS W HEMOJSPHAS] KOBAJICHTHAS CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHWOH, PacTBOp, MaccoBasl J0Jisl BEIECTBA
(porieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XHUMHUUYECKYID CHUMBOJIUKY JUIsl COCTaBjieHUs (opMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHUCJICHHSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMPEACIEHHOMY KJIACCY COEAWHEHUW T10
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBaJeHTHass M WOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaTh cMmbica [lepuoamueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAaHUE TMEPUOJINYECKON 3aBUCHMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX MOJoXeHus B Ileproanyeckoil cucreme,
3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh M XapakTepuszoBaTh TalOaMuHyr0 (opmy Ilepuoauueckoit
CUCTEMBbl XHMHUYECKHUX DJIEMEHTOB: pa3jiuyarh I[OHITUA «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynna)», mansie u
OOJBIIME TIEPHOJIbI, COOTHOCHUTH OO0O3HAYCHMs, KOTOpPhIE HMEIOTCS B
tabmune «llepuogumueckas cuctema xumudeckux odnementoB I .
MeHneneeBay € 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, o0IIee YUCIO0 AIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHYECKHUE AJIEMEHTHI, HCOPTAHMUCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBY YYacCTBYIONIUX B PEaKIIUN
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMMCAHUE MTPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJNII0 XHWMHYECKOTO »dJeMeHTa 1o QopMmyie
COCIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

MPUMEHSTH OCHOBHBIE ONEpPAllUd MBICIUTEIBHONU NESITEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, 00O0O0IleHHEe, CUCTEeMAaTHU3aIUIo, KIACCU(PHUKAIINIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — JJIi U3Y4YEHUs CBOWCTB
BCIIECTB M XUMHUYCCKHX PEaKIHWA, ECTCCTBEHHO-HAYYHBIC METOJIbI
NMO3HaHUS — HaONIOCHHEe, W3MEpPEHUE, MOJCITUPOBAHUE, SKCICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeoBaTh  MpaBWjaM  MOJB30BAHMS ~ XMMHUYECKOW  TOCYIOM U
7abopaToOpHbIM 00OpY/IOBaHHEM, a TakKe IMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMPaHHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOJa W KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB € OMPEICIEHHON MAacCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C TIOMOIIBIO WHIANKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K koHniy oOydeHus B 9 kiacce nmpeamMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IIOHATHM: XUMHUYECKUHI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BELIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKasi pPeaKIysl, XUMUYECKasi CBs3b, TEIIOBOM 3 deKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAS AUCCOLMALMs, PEAKLIMU HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PpEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCICHHE W  BOCCTAHOBJICHUE,
aloTponus, aMmpOTEepHOCTh, XUMUUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpUCTAIMYecKas peueTka, KOppo3usi METaJlJIOB,
CIUIAaBbl, CKOPOCTh XHMHUYECKON peakiuu, MPeAebHO IOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHSITHUU H
MIPUMEHSThH 3TU OHATHUS MPU OMMCAHUM BEIIECTB U UX MPEBPAILLCHUIL;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBJieHHUs (popmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh M CTEIIEHb OKUCICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUMYHOTO COCTABa, MPUHAMIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEIMHEHHM 1Mo (opMyliaMm, BUJ XUMHUYECKOU
CBs3M (KOBaJeHTHas, HOHHAs,, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMUYECKOW (opMyre, xapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX COCIUHEHUM, THUI KPUCTATIMUYECKOMN
PELIETKU KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMHUChIBATH M XapaKTepU30BaTh
Tabauunyo popmy Ileproanueckoil CUCTEMBl XUMUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHSATHS «rJiaBHas mnoiarpynna (A-rpynma)» U «mnodoyHas
noarpynmna (b-rpynma)», manbie ¥ OoiblIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMCIOTCA B TIEPUOJAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COoCTaB M 3apsa  siapa, oOOIIee YHCIO DJJIEKTPOHOB U
pacmpejielieHie HX 10 DJEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB M MX COEIUHEHUI B
npezenax MajiblX MEPUOJ0B U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTAaBy YYacCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEeHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIIECTB, MOATBEPXKAas OIMMCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW AUCCOLMALMU  KHUCIOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUs peaKlMil, MOATBEPKAAONINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XHMHUYECKHX TPEBPAIICHUH B Ppa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO H MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO0 »dJeMEeHTa 1o QopMmylie
COEJIMHEHHUSI, MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBWia  MOJB30BAHMS  XUMHUYECKOM  MOCYI0H U
7a0opaTopHbIM  00Opy/IOBaHMEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TIOJYYEHHIO U COOUPaAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIMH, TMOATBEPKIAIONINE  KAYeCTBCHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHUI-, OpoMuU-,
uonun-, kKapbonar-, Qocdar-, cunukar-, cynbdar-, THAPOKCHUI-HUOHBI,
KaTHOHbI aMMOHHUSI ¥ MOHBl M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHONU NESITEILHOCTH — aHAIIN3
W CUHTE3, CpaBHEHHE, OOOOIIEHUEe, CHUCTEeMaTU3alluIi0, BBISBICHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3€H — JUISI M3YYCHHS CBOWCTB BEIIECCTB H
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJIIOICHUE, U3MEPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT (pEasIbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KosnuyectBo yacos
Ne HaumeHnoBanme pa3iesioB u JuekTpoHHbIe (LU poBbIE)
KonTpoibHbie IIpakTuyeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE TOHATHS
Xumusi — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnmoreka [IOK

' MPAKTUYECKOU JIEATETLHOCTH https://m.edsoo.ru/7f41837c¢

YeoBeKa

12 BemectBa u xumuueckue 15 1 bubmmoreka [JOK

' peaxkuuu https://m.edsoo.ru/7f41837¢

Hroro o pazneny 20

Paznen 2. Baxkneiinme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
21 Boznyx. Kucnopon. [lonsitue 5 bu6muoreka LIOK

' 00 oKCHIax https://m.edso0.ru/7f41837¢
99 Bonopoa. [Toustre o kucinorax 5 1 bubnuoteka [IOK

' ¥ COMAX https://m.eds00.ru/7f41837¢
93 Bopna. Pacteopsr. [Tonsitue 06 5 1 1 bubnmoreka [IOK

' OCHOBaHMSAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axoH u [lepuoguueckas cucrema xumuueckux yiemeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIHH



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

[Iepronnueckuii 3aK0H U

[lepuoauueckast cuctema bu6mmoreka [IOK
3.1 7
XAMHUYECKHX AeMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKHUCIUTENBHO- 8 bubmotexa [IOK
' https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEJIbHBIC PEAKIINU
bubnnorexa [IOK
4! 1
TOTO 10 pasiey S https://m.edsoo.ru/7f41837c¢
PeszepBHOE BpeMs 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41837c¢
OBHLIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

9 KUIIACC

KosanuyecrBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iejioB H TeM uugposbie
Ne /it P Kontpoabubie | IIpakruyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTesIbHbIE
padoThbI padoThbI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bu6mmoteka [IOK
1.2 4
peakuui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS JUCCOLUALIMS. 8 1 1 bubnmnoreka [IOK
' XUMHUYECKUE PEAKLIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeraJiIbl M UX COCIMHEHUS
OO61mas xapakTepruCcTUKa XUMUYECKIX bubnmnoreka [IOK
2.1 4 1
anemeHToB VIIA-rpymmebl. ["amorens: https://m.edsoo.ru/7f41a636
OO611ast XapakTepUCTUKA XUMUYECKUX
2.2 snemeHToB VIA-rpynnel. Cepa u eé 6 brbumorexa LIOK
' PYTHHEL L6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymibl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKUX
2.4 anemeHToB [VA-Tpynmel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . PYIHBL pol https:/m.edso0.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazneny 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

Paszgea 3. Mera/usibl M X COeINHEHUS

. bubnmoreka [IOK
3.1 O6mme cRokCTR MeTANIOR 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTaiwibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kawmias cpeia
41 BertectBa u MaTepuaibl B )XHU3HU YEJIOBEKA 3 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmaorexa OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoabnbie | I[lpakTuyeckune
n/n Bcero U3YUYCHUS o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuun. Posib XUMUH B )KU3HU 1 bu6mmorexa [IOK
yejoBeKa. Telna U BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX MTO3HAHUS B XUMHHU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuna
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnnoreka [IOK
oOpaleHus ¢ 1a00paTOpHbIM https://m.edsoo.ru/ff0d23dc
000pYyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cMmeceit (Ha mpumepe 1 bubmmorexa [OK
ae . pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 A 1
TOMBT M MOTICKYIIET https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE JIEMEHTBI. 3HAKH 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIEC BEeCTBA 1 bubmmorexa [IOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmmorexa [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 BEIICCTB.

bubmuoreka [IOK

10 Xumuueckast popMyiia. BaneHTHOCTh httos://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX 2JIEMEHTOB
OtHOcUTENIbHAS aTOMHAs Macca. bubnuoreka [IOK
11
OTtHocUTENbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOT0 bubmuoreka [IOK
3JIEMEHTa B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemectBa. Mosb. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOuznvecKkrue 1 XUMUYECKHUE SIBIICHUS. bubmuoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yciioBUs IPOTEKaHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpPaHEHUSI MACChI BEIIECTB. bubnuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoanyecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUUECKHUX brbmmorexa [HOK
n . P https://m.edsoo.ru/ff0d5708
peaxuui
Knaccudukanuys XuMiuueckux peakiui
18 (coenuHeHUsI, pa3IoKEHH bubmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JlomoHOCOB — y4EHBIN-
19 SHITUKJIOTIETUCT O606yquHe u brbmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel o teme bubmuoreka LIOK
«BelecTBa 1 XUMUYECKUE PEAKLIAND) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npocroe BemecTBo. O30H

dusnyeckye 1 XUMUYECKHE CBOMCTBA

bubmuoreka [IOK

22 KHCII0pOA (peaKiLHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcruaax
CriocoObI MomydeHus: KUCIOpoia B
23 nabopaTopuu Zq I OMLIHJJIeHII){OI([:TI/I bubmorexa [IOK
PATOPHIL T TP ' htps://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermoBoii 23 HeKT XUMUUIECKOM
24 peakuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
Tormnueo (HedTh, yroias U METaH).
25 3a }ISHeI-EI/Ie 1)03 yra CIOCOOBI 21“0 bubmmorexa [OK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[IpakTuueckas padorta Ne 3 o teme
26 «[Toryuenue u cobupanme KUCIOpoIa bubmmorexa [IOK
7 1P PO, https://m.edsoo.ru/ff0d4ae?2
W3Y4YEHHE €ro CBOMCTBY
97 Bomopon — sneMeHT u mipocToe bu6mmoreka [JOK
BemecTso. Haxoxnenue B nmpupoae https://m.edsoo.ru/ff0d4dd0
28 Du3nUeCcKUe 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoza. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [JOK
29 I1
OFPITHE O KHCIOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHust BOJIOPO/Ia B bubmuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
bu6mmorexka [JOK
31 «[Tomyuyenue u cobnpanue BOAOpO/Ia,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MonsipHblif 00bEM ra3oB. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [OK
o https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHUIO peaKklly Ha OCHOBE 3aKOHA bubmmorexa [IOK
P . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI T'a30B
35 du3nYecKue U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 Cocra ocHoBaHMi. [ToHsTHE 00 bubnnoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HaceleHHbie
37 Y HEHACHIIIEHHbIE pacTBOphL. MaccoBas Bubmmorexa LIOK
H P PEL- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
IIpakTrnyeckas pabora Ne 5 o Teme
38 «[Ipurorosienue pacTBOpoB ¢ bubnuoreka LIOK
ONpeIEIEHHON MacCOBOM AOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KontponbHas pabora Ne2 no teme bubnnoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuipl: cocTaB, KacCu(PUKAIINS, bubnuoteka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnuorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUS: COCTaB, KIacCUPUKAIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonyueHne u XMUMHUYECKUE CBOKCTBA

bu6mmoreka [JOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccupukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XuMHUYECKHE CBOKCTBA bubnnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATYpa,
46 cnoco((iLII)non )eHI/I}I XHanngHe Bubmmorexa LIOK
N i > https://m.edso00.ru/00ad9474
CBOWCTBA
[IpakTuueckas pabora Ne 6. Pemienue
47 AKCIIEPUMEHTANLHBIX 3a7a4 110 TeMe bubnnoreka [IOK
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernyeckas CBsA3b MEXAY KJlIaccaMu bubnnoreka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo0.ru/00ad9a50
bu6mmoreka [JOK
49 O0600611eHre U cucTeMaTHu3aIus 3HaHU |
B H https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHMI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [loHsiTHE O bubmmorexa [IOK
) https://m.edso0.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
[Tepuoanueckuii 3aK0H U
bu6nmoreka [JOK
52 [Teproanieckas cucteMa XUMHUYECKUAX
https://m.edsoo.ru/00ada52c
anemeHToB /I. I. Menaeneena
bubnmnoreka [IOK
53 Ilepuozsl, rpynmnsl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52¢c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
snep. 3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
P P . bubmmoreka [IOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl [. . MenaeneeBa
XapakTeprucTiKa XHUMHYECKOTO
56 3JIEMEHTA 110 €r0 IOJI0KEHUIO B bubnuoteka [IOK
[Tepuonuueckoii cucteme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuoreka [IOK
MeneneeB — y4€HbIi, eJaror u https://m.edsoo.ru/00ada96e
rpaXkTaHUH
PesepBHelit ypok. O6001IeHNE 1
58 CHCTI;MaTmZp Hst 3HaHI/H‘/I'1LI / Bubmmorexa LIOK
B . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonrtponbHas pabora Ned o Teme
59 «Ctpoenne aToMa. XUMHUYECKAsT CBSI3b)» bubmorexa [TOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccutiickas mpoBepoyHas padboTa
60 DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubnuoteka [IOK
XUMHUYECKUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
61 4
ORHA XMMIHCCI CBASD https://m.edsoo.ru/00adac34
62 KoBanenTHas nmossipHas XuMu4eckas bubnnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaseHTHast HenossipHas XUMUYECKas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHHS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIE 1 bubmmoreka [IOK
peaxIuu https://m.edso0.ru/00adb076
bubmuoreka [IOK
1
66 OKUCIIUTEN U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepBusblil ypok. O000IIEHNE 1
67 CI/ICTEMaTmzp s 3HaHHﬁHfTO TeEME 1 buGnnorexa [JOK
1t https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHYECKas CBSA3bY
68 PesepBHbIii ypok. O0001mIeHNE U 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME
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9 KUIIACC

KosaunuyecrBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIE
Tema ypoka Konrposabubie | Ilpakruyeckue dp
n/n Bcero U3YyUYCHUS o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypcsl
[Iepnonnueckuit 3aKoH.

1 IIepnonnueckas cucrema 1 bubnnoreka [IOK
XUMHUYECKHX daeMeHToB [, H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [IOK
2 CBOWCTB XMMHUECKUX 3JIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Krnaccudukanus u HoMmeHKIaTypa 1 bubnuoteka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buip1 XuMHuueckoi CBSI3U U TUITBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel no Teme

5 «[loBTOpEHUE U yriyOiaeHue 3HaHHUM 1 1
OCHOBHBIX pa3ZieioB Kypca 8 Kiaccay

6 Knaccudukanus XuMu4eckux 1 bubnnoreka [IOK
peakLuil 110 pa3JIMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

bu6mmorexa [JOK
7 peakuuu. [ToHsATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIIMIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
bu6mmorexa [JOK
8 @DaxTopHl, BIUSIOLINE HA CKOPOCTh 1

XHUMHYCCKOHU PEaKIMU U MMOJIOKCHUE

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O PaBHOBCCHUA

OKHCIINTENHHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peaKknuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHUECCKON
10 I[I/IC(IJ)OI_[I/IaHI/II/I pCI/IJ'IBHBIe U cia0ble Bubmorexa LIOK
' https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonHbIe ypaBHEHUS pEaKIIUI bubmorexa LHOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI1 B CBETE IIPENCTABICHUI bubmorexa LHOK
pvﬂ https://m.edso0.ru/00add5d8
00 JIEKTPOITUTHICCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUNA 00 bubmmorexa [JOK
bex . https://m.edso00.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 TlonsTue o ruapoimse conen bubmorexa LHOK
p https://m.edsoo.ru/00add9d4
O06o01eHne 1 cucTeMaTH3aIHs bu6mmorexa [IOK
15 o
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas pabora Ne 1.
16 «Pelenue 3KCriepuMeEHTAIbHBIX Bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a49»
KontponbHas padora Ne2 no teme
17 «IIEKTPOIIMTHYUECKAS TUCCOIIHUALTNS bubmorexa LOK
p a HHATHA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIINH B pACTBOPAX»
OO01ast xapakTepUCTHKA TAJIOT€HOB.
18 Xngnqec;;e CB(I'_))I\/'ICTBa Ha IpUMeEpE bubmorexa [OK
prMEp https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBoaopoa. ComnsiHast KHCIIOTa, bu6mmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MTOJIYYCHUE,
MIPUMCHCHHE

https://m.edso0.ru/00ade104

[IpakTuueckas padora Ne 2 1o teme

bubmuoreka [IOK

20 «ITonydeHne COITHOM KUCIOTHL,
i N . https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIuil, eClIv OJIUH U3 bubmmorexa [IOK
3 ’ https://m.edsoo.ru/00ade488
peareHTOB JJaH B U30BITKE
29 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnnoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(DHUKAIIUU CEPBHI.
23 Haxoxnenue cepbl U €€ coeIMHEHUI bubnuoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBomopo1, CTpOEHHUE, bubnnoreka [IOK
24 .
¢du3nuecKre 1 XMMHYECKHEe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KUCIIOTA,
25 (I)I/I3I/I§60KI/I§ u XI/IMIi/ILIeCI(I/Ie CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peaKilnu, JeKaIlHe B
OCHOBE NPOMBIIUIEHHOTO CIIocoba
26 MIOJIy4EHUS CEPHOI KUCIIOTHI. bubmuoreka LIOK
XHWMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COETUHEHUSIMHU
cepbl
97 Brruncienue MaccoBOU JOJIH BBIXOIA bu6mmorexa [JOK
MPOJTYKTa PEAKINHT https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepruCTUKa JICMEHTOB bubnmoreka [IOK
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VA-rpynmsl. A30T, paclipocTpaHEHHE
B [IpUpOAE, GU3NUECKHE U
XUMUYECKHE CBOWCTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJYUCHUE B
A https://m.eds00.ru/00adf004
MIpUMEHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «[loryuenne amMmmuaka, U3y4eHue ero bubmmorexa [IOK
~ ya 1Y https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KucoTa, e€ pu3nuecKue u bubnuoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHWUS B KAYeCTBE MUHEPATBHBIX

32 oOpeHuit. XuMHU4ecKoe bubmmorexa [IOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTUHEHUSIMU a30Ta
®ocdop. Oxenp pochopa (V) n

33 (bOC(g)o pHas[ KI/ICJ‘Ig)Ta (z)I/II;I/I‘({e(?KI/IC u bubnuorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOyYEeHUE
Hcnonb3oBanue ¢pocdaros B

34 KaueCTBE MUHEPAIbHBIX YAOOPEHUIA. bubmmoreka [IOK
3arpsi3HeHue NPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepos, pacnpocTpaHeHHE B

35 npu lgz[e (I;)H3Hzecxie Y XUMHYECKUE bubmmorexa [HOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcupl yraeposa, ux Gu3ndeckue u bubnmnoreka [IOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoodIeMsl,
cBsi3aHHbBIE ¢ OKcHaoM yriepoja (1V)

37 VYronpHas KUCI0Ta U €€ CONU bubmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas pabora Ne 4 mo reme

38 "IlosryyeHue yrieKucioro rasa. bubnumoreka [IOK
KadectBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHaYaIbHBIC TOHITHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemnunii u ero coenuueHus bubnnorexa [JOK
https://m.edso0.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemienue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmorexa [IOK
«BakHeuIme HeMeTalJIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHECHUS»

KonTponbnas padota Ne3 o teme
42 «Baxxuenre HeMeTaIbl ¥ UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Meranauueckas CBSI3b U bu6nmoreka [JOK
METaIUIMYECKask KPUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuoreka [IOK

44 DIIEKTPOXUMUYECKUN PSI]T

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CriaBbl. Beraucienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIIUi buGnnorexa [JOK
P peaxti, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MIPUMECH
46 ITousiTre 0 KOPPO3UHU METAILIOB bubmorexa [OK
PP https://m.edso00.ru/00ae1278
bubmuoreka [IOK
47
[enourbie MeTan b https://m.edsoo.ru/00ae14b2
48 OKCHUIbI ¥ TUIPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanust https://m.edsoo.ru/00ae14b2
49 Il{emoyHO3EeMENBHBIE METAJLIBI — bubmuoreka [IOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 BaxkHelmnme coe TUHEHNS KaabIIUS bubnmorexa [JOK
8 H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CHCTEMATU3AIINA
3HAHUU
59 JKEcTKOoCTh BOJBI M CITIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso0.ru/00ae1886
IIpakTryeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOALI U METOAEI €6 bubmmorexa [JOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [JOK
54 A I
JTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCUIA U bubnnoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, THAPOKCUBI U COJIN KETIe3a

bu6mmoreka [JOK

57
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNE 1 CHCTeMaTH3AIHS
3HaHUU
[IpakTrueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe bubnmoreka [IOK
59 .
«BaxHeimme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEaKIUil, €CIIU OJIUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN bu6mmorexa [IOK
COZIEPKUT NpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXO/Ia MPOAYKTA
peaxum
61 O6001eHre U crcTeMaTH3aIHs
3HaHUU
KonTponbnas padorta Ne4 o teme
62 «BaxHel1e MeTamibl U UX
COCMHEHUS
Bemectsa u Mmarepuaiisl B bu6mmorexa [IOK
63 .
MOBCEIHEBHOM KM3HH UeJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [IOK
OKpPY KaroLlEen Cpeabl https://m.edsoo0.ru/00ae4270
65 Ponb xumun B perieHnn bubnuoreka LIOK
HKOJIOTMYECKUX MPOoOIIeM https://m.edso0.ru/00ae4270
66 Pezepublit ypok. O60011€HE U bubmuoreka LIOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHrlIit ypok. O6001IeHNE 1 bubnmoreka [IOK
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cUCTEMAaTH3aUs 3HAHUN

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

68 PesepBHrlit ypok. O0001mIeHNE 1

cUCTeEMaTHU3alusd 3HaAaHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?2
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KJIACC

Kon
NPoBEPSIEMOro
pe3yJibTarTa

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHWYCCKUC ITOHATHA»

11

pacKphIBaTh  CMBICI OCHOBHBIX XMMHUYECKMX TIOHATHM: arom,
MOJIEKYyJIa, XUMHUYECKUH 3JEMEHT, NPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs U HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIspHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas JO0Js XMMHUYECKOIO
JJIEMEHTa B COCIUHEHUHU, MOJSPHBIM O00BEM, XUMHUECKas peaKius,
KJacCU(pUKaLMsg  peakluil:  peakuuh  COECOUHEHHs,  peaKluu
pa3JIOKEHUs,, PEeaKIMU 3aMelleHHs, pPeakuuu OOMEHa, DBK30- H
SHIOTEPMUYECKUE PEAKIIUU, TEIJIOBOW A(P(PEKT peakiuu, pacTBop,

MaccoBas a0Jisd BECIICCTBA (HpOI_IeHTHaH KOHI_ICHTpaI_[I/IH) B pacTBOpC

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU U

MPUMCHATH 3TH IMMOHATHA ITPHU OITMCAHUN BCUICCTB U UX HpeBpaHIGHI/II\/II

13

HCIIOJIB30BAaTh XUMHWYCCKYHO CHUMBOJIMKY JIA COCTABJICHUSA q)OpMy.]'I

BEILIECTB M YPABHEHUI XUMHUYECKUX PEAKIUI

14

PpacKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MacCcChI BC€HICCTB,
MOCTOSAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOI'O  Y4YCHUSA, 3aKOHA

ABoraapo

15

OIpPEACIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIaCCU(UIIMPOBATh XUMUYECKHE peakuuu (M0 YHUCIAy M COCTaBy

YUYacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P PEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIDHYHO U MOJIAPHYHO MACChI

BCIICCTB




1.8

BBIUUCIIATh MAaCCOBYIO JOJI0 XMMHYECKOTO JJIEMEHTa Mo (opmylie

COCIMHCHNA,

1.9

BBIYUCJIATH MaCCOBYIO OOJIKO BEIIECCTBA B paCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYUHBIC METO/IbI IIO3HAHUS — HAOIIOICHHE,
U3MEpEeHue,  MOJEIMPOBAHUE,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

ITo Teme: «BaxHelmmue NpEaACTAaBUTCIIN HCOPIraHNICCKUX BEIICCTB

2.1

paCcKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHX MIOHATHI: OKCHI,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OIpCACIIATh INPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJ1accy

coeMHEHUH 1o Gpopmynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPXkAasi OMHUCAHHE MPUMEpPaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpOBATH CBOIICTBA BC€IICCTB B  3aBUCHMOCTHU OoT HuX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHHUA XUMHUUCCKHUX

HpeBpaHICHI/IfI B PA3JIMYHLIX YCIIOBUAX

2.6

CleloBaTh IpaBWJIaM IIOJb30BaHUS XHMMHUYECKOM TIOCYAOH H
71a0opaTOpHBIM 000pY/IOBaHHEM, a TaK)Ke MpaBUiIaM OOpaIIeHUs C
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKUUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XMMHUECKHE SKCTIEPUMEHTBHI I10
pacrno3HaBaHUIO PAcTBOPOB INEJIOYEH M KHUCIOT C IOMOUIBIO

WH/IMKATOPOB (JITaKMycC, (heHoNPTaTeuH, METUIIOPAHXK U JPYyTHe)

2.7

IIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIINN

ITo Tteme: «llepuommueckuii 3axkoH u Ilepuonnueckas cucrema
xumudeckux dneMeHToB Jl. M. Menaeneea. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaknuuun»

3.1

PacCKpeIBaTb CMBICII OCHOBHBIX XMMHUUYCCKHX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CJIOW aTOMa, aTOMHash OpOWTalb, pajnyCc aToma,

XUMHYECCKass CBiA3b, IOJIIpHad WM HCEIOJISIpHas KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBSI3b, HWOH, KAaTHOH, aHHOH,

CTCIICHb OKUCJICHUS

3.2

KHaCCI/I(bI/IHI/IPOBaTB XHUMHUYCCKUEC DJICMCHTBI

3.3

OINKCBHIBATh M XapaKTepu3oBaTh TabmuuHyro Gopmy Ileprogmueckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3JIn4yaTh IOHATHS «IJIaBHas
noarpynna (Arpymnma)» u «mo6ouyHas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIBIIIHEY IEPUOJbI

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona JI.M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DJJEMEHTOB OT HX IMojoxkeHus B I[lepuonnueckoi

CHUCTEMC

35

COOTHOCUTH  00O3HAueHHs, KOTOpble HUMEKTC B  Talnuue
«Ileppuoguueckass  cucreMa  XUMHUYECKHX  dnemMeHToB .U
MenjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX D3JIEMEHTOB (COCTaB M 3apsiji sapa, oOliee 4YHCcio

AIIEKTPOHOB M PACHPEEIIEHNE UX 10 AJIEKTPOHHBIM CJI0SIM)

3.6

OIpeaACIATh CTCIICHb OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

ONpCACIIATL BUL XHUMHUYECKOH CBS3H (KOBaJ'ICHTHaH u I/IOHHaﬂ) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBO U XMMHYECKas pcakuusa»

11

pacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSITHH: PacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIICKTPOJIUTHYECKAsT AUCCOLUALINS,
peakiuy MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE pPaBHOBECHE,
obOparumbie u HEoOpaTUMbIe peaKiuu,
OKHCJIUTEITFHOBOCCTAHOBHUTEIILHBIC peaxium, OKUCJIUTEIb,
BOCCTAHOBUTEJIb, OKHCIEHHME W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMHUYECKass  CBsA3b  (KOBaJIeHTHas,  HMOHHas,

MeTaHHI/I‘-IeCKaH), KpUCTAJNINYCCKAA peméTKa, CIIJIaBbl, CKOPOCTbH




XUMHUYECKOHN peaKkiuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

IMPUMCEHATH 3TH IOHATHSA IIPHU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKON AUCCOLMUALMU KUCIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKpAIlEHHBIC YPAaBHEHHs DPEAKLUN

HOHHOI'0 0OMeHa

14

PaCKpbIBaTh CYIIHOCTHL OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/If/'I

MMOCPEACTBOM COCTABJICHUS SJICKTPOHHOI'O OajlaHca 3TUX pCaKHI/Iﬁ

15

MpOBOAUTH paC‘IéTLI 10 YPaBHCHHIO XHUMHYECKON pCaKknuuu

IIo temam: «Hemetamnsl u uUX coeauHeHHs» U «MeTtamnbpl U HUX

COCAUHCHMUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U CrIeU(UIECKIe XUMUYECKUE
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIECTB, MOATBEPXKIAasi OIHMCAHHUE
pUMepaMu MOJIEKYJISPHBIX M HIOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX

XAMHYECKHUX PEaKLIUM

2.2

COCTaBJIATb YpPaBHCHUSA peaKL{Hﬁ, MOATBCPIKAAOIIUX CYIIECTBOBAHUC

TeHETHUYECKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IMPOrHO3NPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU MTPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/II\/’I B PAa3JIMYHBIX

YCIIOBUSIX

24

cleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOM TMOCYIOH |
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB IO MOJYYCHUIO U co614paH1/1}0

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

25

MPOBOAWTH PEAKIMH, TMOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XIOPHU-,
Opomun, womua, kapOoHat, d¢ocdar, cuIMKaT, Cyabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI W3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPaX HEOPTaHNYECKHUX BELIECTB

ITo Teme: «XuMus 1 OKpyKaromasi cpear»

3.1

pacKpbIBaTb  CMBICI ~ OCHOBHBIX XxuUMMueckux moHstuid: IIJIK

BCIICCTBA, KOPPO3UA METAIIIIOB

3.2

MNPUMCEHATE OCHOBHBIC OIICpanuu MBICITUTEIbHON JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHWE, 0000IIeHne, CUCTeMAaTHU3AIHIO,
BBISIBJICHHE IPUYMHHO-CICICTBEHHBIX CBSA3CH — JUISI  HM3YYCHHS
CBOIMCTB BEIIECTB M XUMHUYECKHX PEAKIHi; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAOJIOJCHHUE, M3MEpPEHHE, MOJCIUPOBAHUE,

AKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIN)




ITPOBEPAEMBIE QJIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumuun. Ponp XuMuM B )KM3HHM 4YEJIOBEKA. XHUMHS B CHCTEME HayK.
Tena u BemectBa. OU3HUECKUE CBOMCTBA BELIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

12

ITonsTHE O METOAAX MO3HAHUS B XUMUM. UHCTHIEC BEILIECTBA U CMECH. Crioco0bI

pas3aeneHus cMecen

13

ATOMBI H MOJICKYJIBI. Xumuyeckue dj1eMeHThl. CHMBOIBI  XHUMHUYECKHX

JJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOHGKYHH[)HOG Y4€HUC

14

Xumnueckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemiecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBast 1011 XUMHUYECKOT0 2JIEMEHTA

B COCIMHCHHUH

15

KonuuectBo BemiectBa. Monb. MonsipHas macca. B3auMoCBsi3b KOJIMYECTBA,
MacChl M 4YWCJa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuérel mo dopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMMUYECKUE SBIICHUA. XUMUYECKas peakuus U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUUYecKue ypaBHeHus. Kiaccuduxarmys

XUMHUYCCKHUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Pa3JIOXKCHUA, 3aMCIICHU, O6MeHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCYI0M, C TpaBUIIaMH
paboTel B saboparopun W npuéMamu OOpalleHuss ¢ J1abopaTOPHBIM
0o0opy/s0OBaHUEM, H3yYE€HHE U OINUCaHUE (PU3NYECKUX CBONCTB 0OpPa3IoB
HEOpPraHMYECKUX BEUIeCTB, HaOdrofeHue (QU3MUecKuX (IUIaBJICHHE BOCKa,
TasiHUE JIbJla, pAaCTUPAHKUE caxapa B CTYIKe, KUIEHHE U KOHJEHCAlUs BOJbI) U
XUMUYECKHX  (TOpeHHe CBeYd, [MpOKAMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCJIOTOHM) SIBIICHWN, HAOIIONCHWE W OIMCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiui (pa3fnokeHwe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOpUAOM Oapus, pasjoKeHue
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBHUE XKelle3a C paCTBOPOM

commu meau(Il), n3yuenne cnocoOoB pa3aeneHus: cMecei (¢ MOMOIIbIO MarHUTa,




¢wibTpoBaHMEe, BBHIAPUBAHHUE, AUCTHIULILHUA, Xpomarorpadus), MmpoBeaeHue
OYHCTKH [TOBApEHHOM COJM, HAOII0A€HUE U ONIMCAHUE PE3YIbTATOB IPOBEACHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHA MAcChl, CO3JaHUE MOJEIECH

MOJIEKYJI (IIaPOCTEPIKHEBBIX )

Baxuneimme IpeACTaBUTCIIM HCOPIraHNYCCKUX BCHICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 37€MEHT M IpocToe
BemecTBo. HaxokaeHue Kucimopoaa B mpHpoje, (GU3NYEeCKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CrocoOsl
NOJTy4eHHs KHCIOpoaa B J1abopaTopuu M MPOMBIINIICHHOCTH. KpyroBopor

Kuciopoza B mpupoje. O30H — anaoTponHas MoAU(UKAIHS KUCIOPOoIa

2.2

TemnoBoit 3¢ (HeKT XMMHUUECKON peakIni, TEPMOXUMHYECKHE YPaBHEHHUS, IK30-
1 DHJIOTEPMUYECKHE peakiuu. TOIIuBO: yrojib U MeTaH. 3arpsa3HeHue BO31yxa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

Bopmopon — anemeHT u mpoctoe BeniectBo. Haxoxxaenne Boiopoa B IpUpoOIE,
¢u3nueckue ¥ XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOMyYCHHUS.

Kucnotsl u conn

2.4

Monsipablit 00bEM Ta30B. PacuéThl M0 XMMHYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
HacellienHbple 1 HEHACBIIIEHHBIE pacTBOPbI. PacTBOPHUMOCThH BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B KHU3HU 4YeloBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEHHE MNpPUPOAHBIX BoA. OxpaHa W OYHMCTKA

IIPUPOJIHBIX BOJ

2.6

Knaccudpukanuss Heopranmveckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpa3ytone. Homenknarypa okcumoB. Pu3MUECKHe U XUMHUYECKHE

cBoOMcTBa OKCUIO0B. [lomydyeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss OcHOBaHM: MIENOYM U HEPaCTBOPHUMBIE
ocHoBaHus. HoMmeHkiaTypa ocHoBaHui. PU3NUECKHE U XUMUYECKUE CBONCTBA

ocHoBaHul. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kucinot. Ousznueckue u
XUMHYECKHe CBOMCTBa KHMCIOT. Psan aktuBHOcTH MetaiioB H.H. bekerosa.

[Tonyuyenue xkucnor

2.9

Comu. HomeHnknatypa coneil. @u3ndyeckue U XMUMHUYECKHE CBOWCTBA COJIEH.

[Tonyuenue coneit




2.10

I'enernueckas cBs3b MCXKAY KJIaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHQHI/Iﬁ

211

XVMMHYECKUN  DKCHEPUMEHT: KAa4eCTBCHHOE  ONPEICIICHHE  COIEpIKaHUs
KHCIIOpO/ia B BO3JyXe, IOJydyeHHEe, cOOMpaHMe, paclio3HaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOPOAA, HAOMIOACHNE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpAlleHus ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
o0Opa3llaMu OKCHJIOB M ONHCAaHHE WX CBOWCTB, IOJNIydYCHHE, COOHpaHHE,
pacrio3HaBaHME U M3y4EHHME CBOWMCTB BOJOpoJa (FOpEeHHE), B3aHMMOJEHCTBHE
Boziopoja ¢ okcugom meau(ll) (Bo3aMOKHO HCTONB30BaHUE BHUACOMATEPUATIOB),
HaOrofeHne oOpa3lloB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEHl PAaCTBOPEHMsI BEIIECTB C Pa3IM4YHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHON MAacCOBOM [0JIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aWMOJAEWCTBME BOJAbI C METallaMU (HATpUEM U KaJIbLUEM)
(BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), ONpEACICHUE pPacTBOPOB
KUCIOT U IIeN0Yed C IMOMOIIbI0 HHAMKATOPOB, HCCIEN0BaHUE 00pa3LoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOIACHHE W3MEHEHUs
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, H3ydyeHHue
B3auMmojieiicteua okcuga menu(Il) ¢ pacTBopom cepHOM KUCIIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUI HEUTPAIU3aLNH, [IOJy4€HNE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHNE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJM, PpELICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe «BakHelinue Kiacchl HEOPraHMYEeCKHX

COEIUHEHUIN

Ilepnonnueckuii 3axkoH u [lepnoanyueckas cucreMa XMMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHUUecKasi CBsA3b. OKUCIUTEITHHO-

BOCCTAaHOBUTCJIbHBIC pCAKIIUN

3.1

[lepBble TOMBITKM KJIACCU(MUKAIIMKM XUMHUYECKUX dyieMeHTOB. [loHsTtHe o
TPYIIax CXOJHBIX AJIEMEHTOB (IIETOYHBIE W IIETOYHO3EMENIbHBIC METaLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT amQoTepHbIe

OKCUIBI U TUAPOKCHUIBL

3.2

ITepnonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHYECKHX 3aeMeHToB [1.1.
Menneneesa. KopoTkonepuonnas u JUIMHHOTIEpUOHAS (hopMbI
Ilepponnueckolr cucreMbl XuMHuYeckux oanemeHToB J[M. Menneneesa.
Ilepunonbr n rpynnel. PU3NYECKHUH CMBICT MHOPSAJIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpynrbl 3JICMCHTA

3.3

Crpoenune aromoB. CoctaB aTOMHBIX sifep. M3oronsl. DnexTpoHsl. CTpoeHue

AJIEKTPOHHBIX  000J0YeK aroMoB mepBbIX 20 XUMHYECKMX DJIEMEHTOB




ITepuognueckoii cucrems! .M. MenneneeBa. XapakTepucTUKa XMMUYECKOIO

3JIEMEHTa 10 ero nonoxeHuto B [lepuonnueckoit cucreme /.. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKMX W HEMETAaUIMYECKUX CBOMCTB MO TpynmnaM U Iepuoiam.
3nauenue Ilepuonnueckoro 3akoHa v llepuoandeckoi CHUCTEMbI XMMUUYECKUX
AJIEMEHTOB JUIA pa3BUTHS Haykd U npaktuku. .M. MenneneeB — yu€Hblii U

I'paXKIaHH

3.5

Xumuueckass cBsi3b. KoBajnieHTHass (MOJsipHass M HEMOJSIPHAs)  CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XUMHYECKHX dJIeMeHTOB. MloHHas CBsI3b

3.6

Crenenps okucieHus. OKHCINTEILHOBOCCTAHOBUTEIILHBIC pe€aKuuu. Hpoueccm

OKHCJICHHUS U BocCTaHOBIICHUS. OKHCIIUTEIN M BOCCTAHOBHTEIIN

3.7

XVUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0Opas3loB BEIECTB METAIOB U
HEMETAJUIOB, B3aWMOJEHCTBHE THIPOKCHJA LHMHKA C pacTBOpaMH KHCIOT U
LIeJI0YEH, TPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOpEHUE, PEAKIIUH PA3I0KEHUSI, COSTUHEHUS)

9 KJIACC

Kon

HpOBepﬂeM blii DJIeMEHT CoaCpKaHusA

BemiecTtBo 1 xuMHu4eckas peaKknus. HOBTOpeHI/Ie

11

Ilepnonuueckuii 3akoH. Ilepuoanyeckas cucrema XUuMUYECKUX dy1emMeHToB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JEMEHTOB B Ileprnoanueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUABl XUMHUYECKOW CBSI3U. THIIBI KPUCTAIIMUECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKHX
BeIIeCTB (MEXAyHapoAHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIMUXCA K Pa3iIW4yHbIM  KjJaccaM HEOPraHMYECKUX COCIUHEHHUM,

TCHCTUYCCKAs CBA3b HCOPTraHNYCCKUX BEIICCTB

13

Knaccudukanus XuMuyecKkux peakiuii Mo pa3inyHbIM IpU3HaKam (110 YUCITy U
COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o

W3MEHEHMIO CTECIICHEH OKMCIICHUS XHMHYECCKHX 9JICMCHTOB, I10 06paTI/IMOCTI/I,




[0 YYacTHI0 KaTajiu3aropa). OK30- M JHIOTEPMUYECKHE  PEAKIIMH,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XHUMHYECKOM pCakunu

14

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U I€TepPOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@akTophl, BIAMSIONIME HAa CKOPOCTh XHMHUYECKON peakuMH U TOJOKEHUE

XUMHYCCKOI'0 paBHOBCCHUA

15

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C MCIOJIb30BaHMEM METO/a

AJIEKTPOHHOTO OajiaHca

1.6

Teopust ANEKTPOIIUTUYECKON AUCCOIMALMU. DJIEKTPOJIUTHl U HEIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IUYHbIMU BUIAMHU
xuMu4eckor cBs3u. Ctenenpb aucconuanui. CHUIbHBIC U CJIa0bIe JIEKTPOJIUTHI.
Peakiun MoHHOro oOMeHa. YCJOBUS NPOTEKaHUs PeakLUil MOHHOro OoOMEHa,
IIOJIHBIE U COKpAlEHHbIE MOHHbIE YypaBHEHHMs peakuuil. CBoHCTBa KHCIOT,
OCHOBaHMH U coJieil B CBeTe€ MpPEACTaBIEHUI 00 3IEKTPOIUTHYECKOM

nuccouranuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsATHE O THApPOIU3E Coneit

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTANTMYECKUX
PELETOK HEOPraHMYECKUX BEUIECTB — METAIJIOB W HeMeTalioB (rpadgura u
ajMasa), CJIOKHBIX BEILIECTB (XJIOpHUJA HATpusi); MCCIEI0BAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMHUYECKOH peakIuu OT BO3JEHCTBHUA pa3iIu4HbIX (DaKTOpOB;
UCCJIEJOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEILECTB,  Ipoliecca
JUCCOIIMALMU  KUCJIOT, Iienoyel u coned  (BO3MOXHO HCHOJb30BaHUE
BUJICOMATEpHUAIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOUINX TPU3HAKU
NPOTEKaHUs peakuii HOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIIEIEHUE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKUU (TOpeHHe, PEeaKLUUu pPas3IOoKEHHs, COCTUHEHU);
pacro3HaBaHHE HEOPTraHMUECKUX BEIIECTB C TOMOIIbI0 KaUYeCTBEHHBIX PeaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4d

Hemeramie! 1 ux COCAUHCHUSA

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOGHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u pU3nvecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XWMHYECKHE CBOICTBA Ha TMpuUMepe XJjopa
(B3aMMOICHICTBHE C METaJJIaMH, HEMETAJUTAMH, IIEI0YaMu). XIIOPOBOIOPO/I.

ConsiHas KUCI0Ta, XUMUUYECKHE CBOMCTBA, MOJIyYyeHue, npuMeHenue. Jlelicteue




XJIOpa ¥ XJOPOBOJOPOJA HAa OpraHM3M 4ejoBeKa. BaxkHenmme XJIOpUuabl U UX

HaXOXXICHUEC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne U PU3NIecKrue CBOHCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOJAa M cepbl. AJIIIOTPOIHbIE MOAUUKALNUN
KHCIIoposia U cepbl. XUMHUYECKHE cBOMCTBa cepbl. CepoBOAOPOJ, CTPOECHHE,
busznyeckue U XUMHUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK IMPEICTaBUTEIH
KHUCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE W XUMHYECKHE CBOMCTBA
(oOmme Kak mpencTaBHTENs Kiacca KUCIOT U crenuduieckne). XuMHUIECKUe
peaKIyu, JIeKalue B OCHOBE NMPOMBIIUICEHHOTO CIIOCO0a TOJTYYCHUs CEPHOMN
kucnotel. [Ipumenenue. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxmeHue cepbl U € COSAMHCHHWH B MPHUPOAC. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpebl COeAMHEHUSIMH Cepbl (KHCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPE0TBPAIICHUS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTEIIEH! OKUCIECHUSA. A30T, paClpOCTpaHEHHUE B IPUPOJIE,
¢duznueckue U XuMHUeckue cBoiicrsa. Kpyrosopor azora B npupone. AMMHaK,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBa, MmojydeHue W npumeHenue. Conu
aMMOHUs, nux (1)I/I3I/I‘~I€CKI/IG n XUMHNYECKUEC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHas1 peakiusi Ha MOHBl aMMOHUsS. A30THasl KUCIIOTa, €€ IOJy4EHHE,
buznUeckue M XUMHUYECKHE CBOMCTBa (00IIME Kak TMPEeACTaBUTENs Kjacca
KUCIOT U cneuuduyeckue). Vcnonap3oBaHue HUTPATOB M COJICH aMMOHHSA B
KayecTBE MMHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
Cpezibl COeIMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa, TOYBI

1 BOJIOEMOB)

24

®ocdop, amtorponnsie Monudpukanun Gocdopa, pusnyeckne U XUMHUYECKHE
ceorictBa. Oxcupn ¢ochopa(V) u docdopHas kuciaora, Qunyeckue wu
XMMHUYECKHE CBOWCTBa, moixydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe

MHUHEpaJIbHBIX Y100peHHi

2.5

OO6mast xapaktepuctuka 31eMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHHA. YTIIEpoJ, aJuIOTPOIHBIE
Moju(UKaIMK, pPAcIpOCTpaHEHHE B NpUpojlie, (PU3NYECKHE U XMMHUYECKHE
cBoiicTBa. Axcop6uus. Kpyrosopor yrinepona B mpupoje. OKcuabl yriepoja,
ux (uU3N4YecKue M XMMUYECKHE CBOMCTBA, JAECHCTBUE HA JKUBBIE OPraHU3MBI,

MOJIY4YCHHUC U ITPUMCHCHHUC. DKOJIOTHYECKHUE HpOGHeMBI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumore3a T1100ambHOTO TOTEIUICHHUS KJIMMATa; MapHUKOBBIMA
a¢dexr. YrompHas kucinora u e€ coid, UX (U3MUECKHEe U XUMHYECKUE
CBOICTBa, TONyueHUE W TpHMEHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHayanbHBIE TOHATHS 00 OPraHWYECKHX BEIECTBAX KAaK O COCTUHEHUSIX
yriepona (MeTaH, ATaH, ASTWIEH, AleTWIEH, JTaHOJ, TIJIMIEPHH, YKCYCHas
kucinota). Mx cocraB M xumuueckoe crtpoenue. Ilonatue o Ouonornyecku
BOXHBIX BEIECTBAaX: >Hpax, OENKax, YIJIeBOJaX — W UX POJIM B JKU3HH
YyenmoBeka. MaTepualbHOE €JMHCTBO OPTaHMYECKUX M HEOPraHWYECKHX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usnyeckme © XHMHUYECKHE CBOWCTBA, TMOJY4YEHHE W
npumenenue. CoenuHeHus KpeMmHHs B mpupoje. OOmmue mpeacraBieHus 00
okcuze kpemuusa(IV) u xpemuueBoit kuciaore. CHIIMKAThI, UX HCIIOJb30BaHUE B
OBITY, MEIUITMHE, IPOMBIIUICHHOCTH. BakHEWITNE CTPOUTEILHBIC MAaTePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl Oe30macHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MATCPHUAJIOB B HOBCCIIHGBHOI;'I KHU3HHU

2.8

XUMHUUECKUN SKCHEPUMEHT: H3ydeHHe OO0pa3lloB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; ITPOBEACHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPH]I-
HMOHbl M HaOJIIOJICHHE MPHU3HAKOB MX MPOTEKAHHUS; OMbBITHI, OTpaXKarollne
¢usnyecKkne U XMMUYECKHE CBOMCTBA rajlOr€HOB U MX COEIUHEHHI (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPHJIOB
(rajoreHuI0B); O3HAKOMIIGHHE C oOOpa3llaMH cepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO ~ HCIIOJIb30BaHME BHJIEOMATEpUaNoB); HaOMIoeHHe Mpolecca
oOyrauBaHUs caxapa IMOJ JEWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, POBEIECHUE
KaueCTBEHHONW peakIuu Ha CcynbpaT-uoH U HaOMIOJeHHe TMpu3HaKa €
NPOTEKaHUS; O3HAKOMIIEHUE ¢ (PU3MYECKHMMU CBOMCTBaMHU a30Ta, ¢pochopa U ux
coeIMHEHUN (BO3MOXKHO HCIOJb30BaHHE BHUAEOMaTepuasoB), oOpa3luaMu
a30THBIX U (POCPOPHBIX yA0OpEHMIA; OTydeHne, coOupaHnue, pacro3HaBaHue U
U3Yy4YEeHHE CBOMCTB amMMHaKka; IMPOBEJEHUE KAaYeCTBEHHBIX peakUui Ha HWOH
aMmMOoHUS ©  ¢ochaT-MOH W M3y4YEHHE T[PU3HAKOB UX IMPOTEKaHUS,
B3aMMOJICIICTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbI0 (BO3ZMOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3YYEHUE MOJAENEH KpPUCTAIIIMYECKUX
pewéTok anMasa, rpaduta, (QyiepeHa; O03HAaKOMIIEHHE C  IPOLECCOM

azcopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIVIEM U yCTPOICTBOM




NPOTHBOra3a; MOJy4YeHHEe, cOOMpaHMe, pacllO3HABaHWE W M3YUYCHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHME KAyeCTBEHHBIX peakUuil Ha KapOoHaT- u
CHWJIMKaT-UOHbl W M3YyYEHUE NPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; pPElIeHHE IKCIEPUMEHTATbHbIX

3a71a4 0o TeMe «BakHelnme HeMeTaJUIbI U UX COEIUHEHUS)

Mertamisl 1 ux COCAUMHCHUA

3.1

OO011ast XapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU HX
nosnoxkenus B Ilepuonuueckoi cucreMe XuMH4Yeckux anemeHToB J[.M.
MenneneeBa u crpoeHus aromoB. CTpoeHne MeTaiioB. MeTtannudeckas CBsA3b U
METAJJIMYECKasl ~KpUCTAUIMYECKass peméTka. ODJIEeKTPOXUMHUYECKUH  psf

HaHpH)KeHI/Iﬁ MCTaJIIIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue crnocoObl MOIy4eHUs
MeTauioB. [loHsTHE O KOPPO3UH METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YYT'YH, TIOPATIOMUHUIN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lenouynsle MeTauibl: MonoxeHue B llepmonnyeckoil cucteMe XUMHUECKHX
anemenToB [I.M1. MenneneeBa; cTpoeHHe MX aTOMOB; HaXOXXJEHHUE B MPHUPOJE.
duznyeckue 1 XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl u
TUAPOKCUABI HAaTpus W Kanus. [IpuMeHeHHe MIeNIOYHBIX METauIOB M HX

COEMHEHNN

3.4

[IlenoyHno3eMenbpHbIE  METAUIBI MAarHMd MW KajJbllUii: TMOJO0XKEHHE B
Ilepuoauueckoit cucreme xuMuueckux aineMeHToB JI.11. MenneneeBa; ctpoeHue
MX aTOMOB; HaxoOXKJIeHWE B mnpupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
MarHusi U Kajblus. Bakneimue coennHeHUs Kanblus (OKCHA, THIPOKCHU],

coin). XKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AmomuHui: monoxenue B Ilepnoandeckoil cUCTeMe XMMHUYECKHX SJIEMEHTOB
J.N. MenneneeBa; CTpO€HHE aTOMa; HAaXOXAeHUE B mpupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AMGBOTEpHBIE CBOMCTBA OKCHIA U THIPOKCH 1A

AJIFIOMUHUA

3.6

Kenezo: monoxenue B [lepuoguueckoit cucreme xumMmuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HAXOXKJAECHUE B mnpupone. DPusnyeckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcupl, ruapokcuabl u conu sxenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U IOTyYECHUE

3.7

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CILIAaBOB,

uX (QU3NYECKUMH CBOMCTBAMHU; H3y4EHHE pEe3yJIbTaTOB KOPPO3UU METAIIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSl OKCHJa Kajublusi W HaTpus C BOAOHM (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HUCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOpeHusi JKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTECKAHMS KAUYECCTBEHHBIX PEAKIMii HA MOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, skeneza(ll) m sxenmesa(Ill), memu(Il);
HaOJIIOZICHUE U ONMHUCAHUE MPOIIECCOB OKpAIllMBaHUs IJIAMEHU MOHAMH HaTpHs,
Kamuss M Kauplug ~ (BO3MOXKHO — HCIIOJIb30BAaHME  BHUJIEOMATEPHAIIOB);
uccieoBanre aM(pPOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
[IMHKA; PelIeHUe YKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHeie MeTanisl u

HUX COCAUMHCHUS)

XHUMHS U OKPY’KAIOILasl cpena
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HoBsle MaTepuansl U TEXHOJIOTMH. BemecrBa U mMarepualbl B IOBCEJHEBHOU
JKU3HM 4YeJIoBeKa. XUMHUS U 310pOBbE. be3onacHoe UCIOab30BaHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas momous npu XUMHUYECKUX 0XKOTrax U

OTPAaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'pPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomierd cpensl [1JIK. Ponp XuMun B penieHUH 3KOJIOTMUECKUX MPOOIeM.
[TpupoaHble UCTOYHUKH YIIEBOJOPOJOB (Yroiib, MPUPOIHBIA ra3, HEQTb),

MPOJIYKTHI UX TIEPEPaOOTKU, UX POJIb B OBITY U POMBIIINIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHuaJioB (CTGKJ’IO, CIIJIaBbI

MCTAaJIJIOB, ITIOJIUMCPHBIC MaTepI/IaJILI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoOBePsAEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMsI K MPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PT'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIel KyIbTypbl M IPAKTHUYECKON
JIeSTEIbHOCTH 4YeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MCCTAa XUMHUH CPCIN APYTUX €CCTCCTBCHHBIX HAYK

12

O HAYYHbIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB U U3YUCHUSA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUE  UCIIOJIB30BaTb MOACIM  IJIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cdepax mpodeccHoHATbHON ACSITEIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMHUYECKOW HAYKH, YTO ITO3BOJUT OOYYAIOIIUMCS PAcCMaTPHBAThH
XUMHIO Kak cdepy cBoeit Oyayiieil mpodecCuoHanbHOM 1eITeIbHOCTH
U clenaTb OCO3HAHHBIM BBIOOP XMMHUHU Kak MPO(UIBLHOTO IMpenMera

MIpH TIEPEX0/Ie Ha YPOBEHb CPEAHETO 00IIEro 0Opa3oBaHUs

Bnanenne cucteMoil XMMHUYECKHX 3HAHMH U YMCHHUEC MNPUMCHSATH

CUCTEMY XUMHUUYCCKHX 3HaHI/II>'I, KOTOpas BKIIKOYACT:

2.1

BaXXHEHIINEe XWMHYECKHE TIOHATHUS: XHUMHYECKHH DJIEMCHT, aToOM,
MOJIEKYJIA, BEILECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHbIE aTOMHAs W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MOJSPHBII
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb (CpPEeAHssl), XUMHUYecKas
peakuusi, peakUUd COEOUHEHMsI, DPEAKLUH pa3IO0KEHUs, peaKluu
3aMelIeHMs], peakul oOMeHa, TermjaoBoH 3((EeKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIUU, PAacTBOP, MACCOBas J10JI1 XMMHUYECKOTO
3JIEMEHTA B COEIMHEHUH, MACCOBast J10JISl U MPOLIEHTHAs! KOHLIEHTPALHSI

BEIIECTBA B PACTBOPE, PO aTOMA, FIEKTPOHHBIN CIOM aTOMa, aTOMHast




opbutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, AIEKTPOOTPULATENILHOCTD, MOJISIPHASL U HEMOJIApHAs
KOBaJE€HTHas CBSI3b, MOHHAs CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTAJZIMYECKasi pemérka (aToOMHas, HWOHHAs, MeTain4yeckKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, JIEKTPOJUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] JUCCOLMALMS, PEaKIud HOHHOTO oOOMeHa,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHM,  OKUCIUTEIb U
BOCCTAHOBUTEJb, OKHUCICHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIU3,
XMMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIC PEAKIINH,
CKOpPOCTb XMMHMYECKON peakuuu, karanuzatop, IIJK, kopposus

METAJIJIOB, CILJIABEI

2.2

OCHOBOIIOJIararomue 3aKOHbI XMMHUH: 3daKOH COXPAHCHHA MACChI,
HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHﬂeneeBa, 3aKOH IIOCTOsHCTBaA

COCTaBa, 3aKOH ABOTaapo

2.3

TEOpUHU XUMUHU: aTOMHO-MOJIEKYJIpHas Teopus, TEOpHUs

BHGKTpOHHTH‘IGCKOﬁ JHUCCoManu

Bnangenue ocHoBaMu XHUMHYECKON I'paMOTHOCTH, BKJTIOYAIOILICH

3.1

YMEHHE MPaBUIIbHO UCIIOJIB30BATh N3YUYEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM wuHclIe MMHEpaJbHbIE YIOOpEHHs, MeTaUlbl M CIUIaBBI,
NPOAYKTHl TepepadOTKH TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras,, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOM3BOJICTBE M TOHMMAaHHME 3HAYEHUS >KUPOB, OENKOB, YTJIEBOJOB
JUIS OpraHU3Ma 4yelloBeKa; yMeHHe POrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKHX IIPOHCCCOB Ha OpPraHMU3M 4YCJIOBCKAa M OKPYKAIOIIYHO

HPUPOJHYIO CpEeIy

3.2

YMCHHUC HHTCIPHUPOBATH XUMUUYCCKHUC 3HAHUA CO 3HAHUAMHU IOPYTHUX

y4eOHBIX MPEMETOB

3.3

HaJIM4Yue ombiTa paboThl C Pa3IMYHBIMU MCTOYHMKAMH HH(GOpMAIUU
0 XUMHHU (Hay4yHas M HAy4HO-IIOMYJISIpHAs JIMTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BEfIIECTBaAx, HUX
MMpeBpalICHUAX u MMPAKTUICCKOM IIPUMCHCHUN )51 YMCHUC

MCIIOJIb30BAaTh €€ JUIsl pelIeHns yueOHO-1103HaBaTEeIbHbBIX 3a/1a4

BJIaIIeHI/Ie OCHOBaMH MOHSTHMHOTO amnmnapara “ CHMBOJIMYCCKOI'O

A3bIKa XMMHHU JJIS1 COCTaBJICHHUA (OPMYJT HEOPTaHWYECKHUX BEIIECTB,




YPaBHEHMM  XMMHYECKUX  PEAKUUH;  OCHOBAMHU  XHUMHUYECKOU

nomenkiaarypsl (IUPAC u TpuBHaibHOI)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA aATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn sjupa, oOlee YHucio
AJIGKTPOHOB), PACHPENEICHHEM DJICKTPOHOB IO SHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KAINS U KaTbIIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIHHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoit cucteme (B MaybIX IME€pUOAAX U  TJIABHBIX
MOJATPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KnaccCupuIUpoBaTh:
7.1 XHUMHYSCKHE JICMCHTBI
7.2 HEOPraHWYECKHE BEIICCTBA
7.3 XUMUYECKHUE PEAKITII
8 YMeHue onpenensTh:
81 BaJICHTHOCTh M CTEMEHb OKHUCIIEHUS XMUMHUYECKUX DIIEMEHTOB, 3apsi
' HOHA
8.9 BUJ] XUMHUYECKOW CBSI3U M THII KPUCTALTUYECKOH CTPYKTYPHI B
' COCTMHEHUSX
8.3 XapakTep Cpelibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUIN)
8.4 OKHCJIUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (PU3NIECKIEC U XUMUIECKHIE CBOWCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJOPOI, TpaduT, amMmas,
9.1 KpeMHuH, a3ot, gocdop, cepa, XJIop, HATPUA, KaaHMil, MArHHIA,
KaJIBIIM, aJTFOMHHHM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PAaCTBOPOB (BOJA,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHJIBI H THIPOKCHJIBI
92 metaisoB [-IIA rpynm, amomunust, meau (II), umaka, xenesa (II u
' 1), okcunpr yrnepona (I u 1V), kpemuaus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THUCTas, a30THas,
dbocdopHas, yroiapHas, KpeMHUEBAs KHCJIOTA U UX COJIN)
9.3 MPOTHO3UPOBaTh M XapaKTEpU30BaTh  CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUSA, NPUMCHCHUC BCIHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOKHOCTD IIPOTECKAaHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJIIPHBIC U HIOHHBIE YPABHEHUS PEAKLUN, B

10
TOM YHCJIE:
10.1 peaKkIyii HOHHOTO OOMEeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIacCOB
' (rpynm) HEOpraHUYECKUX BEIIECTB
104 MOITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUIMHU
11 YMeHue BEIUUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCHUTEJIGHYIO MOJICKYJISIDHYIO M MOJISIPHYEO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO IEMEHTa B COSTMHEHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MAcCy, 00bEM ra3oB
114 M0 YPaBHCHUSM XUMHYCCKHX PEAKIUH ¥ HAXOIUTh KOJIUYICCTBO
' BEIIECTBa, 00BEM M MacCy pEareHTOB WU MPOAYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAY4YHOrO  TIO3HaHHS  (HaOJIOJEHHE,
121 U3MEepeHHe, SKCIIEPUMEHT, MOACITUPOBAHNE) MIPU U3YUYCHUHU BEIECTB U
' XUMHUYECKHUX SIBJICHUW; yMEHHEe CQHOpMYIMPOBATh NPOOIeMy U
MPEJIOKUTH MTYTU €€ PEeIICHUS
19 Oe3omacHOil pabOThl C XWMHUYECKUMHU BEIIECTBAMH, XUMHYECKOM
' MOCy/10¥ 1 1a00paTOPHBIM 000PYIOBAaHHUEM
npaBUJIaMy 0€30MacHOTO OOpaIleHus ¢ BEIIECTBAMHU, UCIOIB3YEMbIMU
B MOBCEHEBHOM JKU3HH, TIPABUIIAMU MOBEACHUS B LIEsIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAIOIIEW NPUPOJHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa >KHUBBIE OPTraHU3MBI OMPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHUS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTU4ecKUX HABHIKOB MIAHUPOBAHUS U OCYIIECTBICHHS
CIETYIOIIUX XUMUYECKUX IKCIIEPHMEHTOB:
121 W3YYCHHE U OonucaHue GU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/I‘IGCKI/IMI/I n XUMHUYECKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIUI

13.2

U3y4eHHe CIIOCO0O0B pa3IeNieHus cMeceit

13.3

IMOJIY4YEHHUE KHUCIIOpoAa MW HM3Y4YCHHUE €TI0 CBOfICTB; IMOJIy4YCHUEC
BOAOpPOJa U U3YUCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC YIJICKHUCIIOIO ra3a u

HN3YUCHHUEC €TO CBOﬁCTB; IMOJIY4CHHNEC aMMHAKa U U3YUCHUEC €TI0 CBOMCTB

13.4

MIPUTOTOBJICHHE PAcCTBOPOB C ONpEACNEHHONM MaccoBOi aonei

pPacTBOPEHHOIO BEIIECTBA

13.5

MIPUMEHEHHE WHIMKAaTOPOB (;rakmyca, METUJIOpaHKa u
dbenondranenna) ans onpenereHHs] XapakTepa cpeibl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

WCCJICIOBAHUE U OINMCAaHWE CBOWCTB HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3aUMOACHCTBHSI KICIOT C METaJUIaMU,
OKCHUJIaMH  METAJJIOB,  PAaCTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJIIMU; TIOJy4YEHHE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOI0 MeTajjla JApPYrMM W3  PacTBOpa  COJIH;
uccienoBanre aM(pOTEPHBIX CBOWCTB TUIPOKCHUIOB ATIOMUHUS H

[MUHKAa

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a/1a4 110 TEMaM: «OCHOBHEBIE KJIACChI
HCOPraHNn4CCKuX COGHHHCHHﬁ)); «QHGKTPOHI/ITI/ILIGCKEUI
JAUCCOLIM AL, «Baxnelmue HeMeTalabl U HX COCONHCHUA,

«Baxkgeiinme MeTalJIbl 1 UX COEIUHEHUI)

13.8

XUMHUYECKHE  OKCIICPUMEHTHI,  WLIIOCTPUPYIOIIAE  MPHU3HAKH
MPOTEKAHUS PEaKIWi MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HMOHBIL: XJIOpPHA-, OpoMuU-,
wonua-, cyiaedar-, ¢ocdar-, kapOboHAT-, CHIMKAT-aHUOHBHI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MarHUS, KAIBIIHSI, ATFOMUHIS,

xenesa (2+) u xenesa (3+), meau (2+), 1HKa

14

VYmenue:
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MPEJCTaBIATh  pPE3yNbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JIOKa3aTeNIbCTB, TPaUKOB W TAOJWIl W BBIIBIATH IMIIUPHUCCKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXKY PEabHO HAOII01aeMbIMH XUMHUYECKUMH
SBJICHUSIMU U TPOIIECCAMU, TPOUCXOSIIUMU B MAaKpO- U MUKPOMUPE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HNEPEYEHDB DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblIii 3J1IEMEHT COAEPKAHUA
1 [IepBoHaUaIbHBIE XUMHUYECKUE OHITHUS
1.1 YucTele BemecTBa 1 cMecH. CIocoObI pa3aeieHus cMecen
19 ATOMBI W MOJIEKYJbl. XUMHUYECKHE 53JeMeHThl. CHMBOJBI XUMHYECKHX
' a1eMeHTOB. [IpocTbIe U CII0KHBIE BELIECTBA.
13 Xumunueckas popmyia. BaneHTHOCTb aTOMOB XUMHUYECKHX 3J1€MEHTOB. CTeneHb
' OKHCJICHUS
3aKOH TIIOCTOSIHCTBAa cocTaBa BelecTB. (OTHOCUTENbHAs aToMHas —Macca.
14 OTtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBast 101 XUMUYECKOIO AJIEMEHTa
B COE/IMHEHUU
15 KomnyectBo BemiectBa. Mok, MonsipHass macca. MoJSIpHBIH 00BEM Ta30B.
' B3anMocBs3b KOMYECTBA, MACChl U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 ®u3nyecKkue U XMMUYECKHE SBIICHUA. XUMUYECKas peakuus U €€ NPU3HAKHU.
' 3aKOH COXPAHEHHUS MacChl BEIECTB. XUMUUYECKHUE YPAaBHEHUS
5 Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX HIJIEMEHTOB
.. Menneneea. CTpoeHHEe aTOMOB
Ilepuoanueckuii 3akoH. [leproanueckas cucreMa XUMHUYECKUX 3eMeHToB J[. 1.
2.1 Menneneesa. Ilepuons! n rpymnmsl. @U3NYECKH CMBICT TIOPAIKOBOIO HOMEPA,
HOMEPOB IIEPUOJA U IPYIIIBI DJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Onextponsl. CTpoeHne
2.2 JJIEKTPOHHBIX ~ 000JI04eK aToMOB mepBbIXx 20 XHMMHYECKHX  3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHYECKUX DJIEMEHTOB NEPBBIX TPEX
NEepUOOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIHHOCTH,
2.3 METAJUIMYECKUX M HEMETaJUIMYeCKUMX CBOMCTB) W HMX COEAUHEHHUH B
COOTBETCTBUM C IIOJIOKEHHWEM »3ieMeHTOB B Ilepmoamdeckoil cucreme u
CTPOEHHUEM UX aTOMOB
3 CrpoeHue BelecTBa
Xumuueckass cBs3b. KoBaneHTHass (mojsipHass M HEMOJSIpHAsi)  CBS3b.
3.1 DNEeKTPOOTPULIATEIBHOCTD XUMHUYECKMX  JJIeMEeHTOB.  MoHHas  CBA3b.

Mertannnueckas cBsI3b




3.2

Tunbl KpUCTAUIMYECKUX  PEETOK (aTOMHas, WOHHAs, MeETaJTM4ecKasi),
3aBUCHUMOCTH CBOWMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEHIETKH U BHA

XAMHUYECKOU CBA3U

Baxuelime mnpencTaBuTeNd HEOPraHUYECKUMX BellecTB. Hemeramisl W MX

COCAMHECHUS. MeTannsl 1 uxX COCIMHCHUA
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Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHH: OKCHIOB
(coneobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrone; OCHOBaHHMW (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KACIOT (KHUCIOpOACOAEpKAlUe ¥ OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOTOOCHOBHBIC); COJICH (CPETHHUX U KUCIIBIX )

4.2

®u3nyeckue M XHMHYECKHME CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAJIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOAa, CEPhI, a30Ta, (pocdopa, yriepona, KpeMHUS

4.3

dusznyeckrue ¥ XUMUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTHUA,
HaTpH:A, Kajlud, Maroivud U KaJlbOusl, aJllOMHHUA, KCJIC3A. :‘)HGKTpOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

dusznyeckrue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAIIIOB!

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKa

4.5

dusnyeckue U XMMUYECKUE CBOWCTBAa OKCHIOB HemeTayuioB: cepsl (IV, VI),
azora(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumuyeckue cBoicTBa okcuaoB: MeTaioB |IA—IA rpynm, nunka, meau(Il) u

xenesa(ll, 11). [Toaydenne OKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBaHUN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THJIPOKCUIOB  aJIOMHUHHMS, Kene3a, UuHKa). [lomydyeHne OCHOBaHHW W

aM(}OTEepHBIX THIPOKCHIIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOii, a30THOU, (ochopHOUl, KpeMHUEBOH, yrompHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIIOT.

[Tony4yenue kucnor

49

OO0mre XuMUYeCcKre CBOMCTBA cpeaHux cotiei. [lomydenne coneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/Ie, pacio3HaBaHue BOAOPOAA, KHCIOpOJd, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paTOpI/II/I

411

[Tomyyenue amMmmuaka, CEpHOM W a30THOW KHCJIOT B MpOMBIIUICHHOCTH. O01mue

CHOCOOBI MOTYYEHHUS] METAJLIOB
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I'enernueckas cBs3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COeI[I/IHeHI/II\/JI

XUMHUYECKUE pEaKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuil Mo pa3iInyHbIM MPU3HAKAM: 110 YHUCITY U
COCTaBY YYAaCTBYIOLIMX B pEaKIMH BEUIECTB, MO TEIUIOBOMY 3(]dexTy, mo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

5.2

TennoBoii 3pheKkT XUMUIECKON peaKIuu, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N OHAOTCPMHUUCCKHUE PCAKIINH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. OKHCIUTEIIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHUA u BOCCTAHOBJICHUA. :‘)HGKTpOHHBIﬁ OayaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pC€aKuuun

5.4

Teopus 37IEKTPOIIUTUYECKON Tuccoruanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CunpHbIe U cl1a0bIe QJICKTPOJIUTLI. CreneHb Jucconuranuun

5.5

Peakuuu moHHOTO obMeHa. YcioBus IMPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O O6MCHa,

IIOJIHBIE M COKpALIEHHbIE MOHHBIC YPABHEHUS PEAKIIUN

XHUMHS U OKPY’KAOIasl cpena

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOW JXM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XMMHUYECKHX peaKkIHid B J1aOOpaTopuu U OBITY.

HepBaﬁ NmoMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolied cpenpl  (KHCIOTHBIE — JTOKIM,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJK). Ponp xumum B
pELICHUH SKOJIOTMYECKUX MpobieM. YCuieHHe MapHUKOBOTO 3(dekxTa,

pa3pylieHrue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
6BITy, MCIUIOWHE, IMPOMBINUICHHOCTH W CCIBCKOM XO3SHCTBE. HpI/IMeHCHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHMNA, OpoH3a) B OBITY U
MMPOMBIINIJICHHOCTH UX COG}II/IHCHI/Iﬁ. ITonsarue o KOppO31uHu METAJIJIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHUKM YTIIEBOAOPOAOB (yroib, NPHUPOIHBIA Ta3, HE(PTh),

MPOIYKTHI UX TIepepaboTKu (O€H3MH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH

6.5

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHMSX
yriepona (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, 3TaHOJI, INIMIEPHH, YKCYCHAast KUCIIOTA).
[Tonatue o OMOIOTHUECKHU BaXKHBIX BEILIECTBAX: )KUPAX, OeJIKaX, yIJIeBoAax — M UX

POJIA B )KU3HU YCJIIOBECKA




Pacuyérrr:

7.1 1o popMyiTaM XUMHUYECKUX COCTUHEHHUH
1.2 Macchl (MacCcoOBOH) JIOJIM PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHM ypaBHEHUSIM




YUYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

» Xumusi: 8-i kimacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHue, epepadoTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narenserBo «IIpocBenienue»

» Xumusi: 9-i kacc: 0a30BbIN YPOBEHB: yUEOHUK; D-€ U3aHKE, IepepadOTaHHOE
IMabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«HBI[&TGHBCTBO «HpOCBeH_[eHI/IG»

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJISA
DnekTpoHHbBIN pecypc "Enunoe conepskanue obimiero oopasopanus’ -

Meroanueckue marepuasisl (https://edsoo.ru/metodicheskie-materialy/)

HMUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET
Poccuiickas anekrponnas mkosa (https://resh.edu.ru/)

bubmuoreka [{OK (https://mouypoxu.pd)






