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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMUM Ha YPOBHE OCHOBHOIO 0OIIEro o00Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOI
o0Opa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe Ha oCHOBE (penepanbHO paboyeil mporpaMMbl BOCTTUTAHUS
U C yd4€TOM KOHIICTIIMU TMpENoJaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHUTaHUS U Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMH YYEOHOIO
npeamMerTa, yCTaHaBIUBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pACIPENEICHUE €ro Mo KjiaccaM M CTPYKTYpPUPOBAHUE IIO
pazieiaM M TeMaM MporpaMMbl O XHUMHH, OIpEAEiseT KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICp KaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYECHUSI XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBA3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeACNsIET BO3MOXHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTebHOMU
IporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero oopa3oBaHHUs, a TakKe TPeOOBaHUN K
pe3ynbrataMm 0O0y4eHHUs XUMUW Ha YPOBHE IIeJIel U3y4eHHUs TIPeIMETa 1 OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHOM JIESITEIbHOCTH OO0YYalolIerocsi Mo OCBOEHUIO
y4e0HOT0 coIepKaHusl.

3HaHWE XHMHH CIYXXUT OCHOBOW s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUATIbHOM EIUHCTBE MHpPA, BAKHYIO
poib urparoT (GopMUpyEMbIe XHMHEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
OPHEPTrUM M 00 DSBOJIONMU BEHIECTB B MPUPOJE, O MyTIX PEIICHUS TIOOATbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYPhl JUIHOCTH, €€ 0011el 1 (QYHKIIMOHATLHON TPAaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHWE MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaromMxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  y4eOHOU  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U HCCIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B NPO(ECCHOHATBLHON NEITEIbHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBHI IIEIOCTHOTO B3TJIsAA HA
€AMHCTBO TPUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JSTalioM B



(bopMHPOBAaHNH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYAIOIINXCS; CIOCOOCTBYET
(hOpMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-

HAYYHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMM XUMHUHU OOECHEUYMBAIOTCS CHEIH(PHKOM
colaepkaHusi  y4eOHOro  mpeaMeTa, KOTOpPbI  SBISETCS  MEAarorH4ecKH
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOW HAYKH XMMHHU Ha OMPEICIEHHOM dTare eé
pa3BHUTHAI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMs OPHUCHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX IMOHSATHH XMMHMH, OCHOB
HEOPTraHWYECKOM XWMHUHW W HEKOTOPBIX OTHACNbHBIX 3HAYUMBIX TOHSITHMA
OPraHUYECKON XUMUH.

Crpykrypa coiepxaHusi IporpaMMBbl 110 XUMHHU C(OPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOTO Moaxoja K e m3yueHuto. Coaep)kaHuE CKIAJBIBACTCS U3 CHCTEMBI
MOHSTHUN 0 XUMHUYECKOM SJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHIA O XUMUYECKOM
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUIY
MOCJIEZI0BATEIbHOIO Pa3BUTUSI 3HAHUW Ha OCHOBE TEOPETUUYECKUX INPEACTaBICHUIM
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIDHOIO ~ y4Y€HUsT  KaK  OCHOBBI  BCErO
€CTECTBO3HAHUS;

— ITepuonnueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOTO
3aKOHA XUMUU;

— YUCHHA O CTPOCHHUHU aTOMa U XUMHUYECKOMN CBiA3U,

— IpeJICTaBICHUN 00 3NEKTPOIUTHUECKON AUCCOLMAIINY BEILIECTB B
pacTBopax.

Teopernyeckne 3HaHUS pacCMaTpPUBAIOTCI HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICTIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJHSIS (PYHKIMU OOBSICHEHHS U MPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS M BO3MOKHOCTEW NMPAKTUYECKOT0 NPUMEHEHUS U MOITYUYEHUS U3y4aEeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl 1O XUMHUU  CIOCOOCTBYET  (DOPMUPOBAHUIO
MPEJICTABJICHUS O XUMUUYECKOW COCTABIISIIOIIEH HAYYHON KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOM NPHUPOABI, HEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHHUIO U METOJaM
MO3HAHUSI B HayKe. M3ydyeHHe XUMHUHM NPOUCXOAUT C NPUBJICYEHWEM 3HAHUU U3
paHee M3Y4YEeHHBIX Y4eOHBIX NpenMeToB: «Okpyxawomuii mupy», «buonorus. 5—7
KJ1accey U «Pu3nka. 7 Kimacey.

[Ipy wu3ydeHHMH XUMUU TOPOUCXOAUT (OPMHUPOBAHUE 3HAHUI OCHOB
XUMHYECKONM HAayKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUYECKON



NEeATEIbHOCTH YEJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a/1a4a
y4e0HOTro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMHUECKUX 3HAHUN —
BaXXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIO0KEHHUH, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B MPUOOIIEHUU K
HAy4YHBIM METO/aM IMO3HAaHUS MPH M3yYECHUH BEIIECTB M XUMHUYECKHX PEaKiuil, B
(OpMUPOBAHNH U PA3BUTHHU MIO3HABATEIBHBIX YMEHUIN U UX IPUMEHEHNUHU B Y4eOHO-
MO3HABATEJILHOM U y4eOHO-UCCIIEI0BATENIbCKON JEATEIBHOCTH, OCBOCHUM IPaBUII
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TIOBCEITHEBHOM KU3HH.

[Ipu M3yuyeHnn XUMHUM Ha YPOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUs Ba)KHOE
3HaYeHHUE NMPUOOPENTU TAKUE LU, KaK:

- (1)OpMI/Ip0BaHI/Ie HHTCJUICKTYAJIbHO paBBHTOﬁ JIMYHOCTH, rOTOBOM K
CaM006pa3OBaHI/IIO, COTPYAHHUYICCTBY, CAMOCTOATCIBHOMY IIPHUHATHUIO pGHIGHHfl,
CITOCOOHOM AJJalITHPOBATHCA K 6I>ICTp0 MCHAOIIUMCS YCIIOBHAM JKU3HH,

— HaANpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYEeCKOEe MPHOOIIECHUE
oOy4Jarommxcss K CaMOCTOSITEIbHOM IO3HaBaTEIbHOM JESATEIBHOCTU, HAyYHBIM
METOJlaM MO3HaHUsI, (OPMUPYIOIIUM MOTHUBALUIO W PA3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne YCIIOBUH, CIOCOOCTBYIOITUX PUOOPETEHHIO
00yJarOIUMHUCS OTBITA PAa3HOOOPA3HOU JEATCIIEHOCTH, TIO3HAHHS U CAMOIIO3HAHMS,
KJTIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), HWMEIONIMX YHHUBEPCAIBHOC
3HAYCHHE JUISl Pa3TUYHBIX BUOB JICATEIIBHOCTH,

— dopmupoBanue o00meld (QYHKIIMOHATILHOH W €CTEeCTBEHHO-HAYyYHOMN
IPaMOTHOCTH, B TOM YHCI€ YMEHHM OOBSICHATH M OICHUBATH SIBICHHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3Yysl 3HAHWSI M OIBIT, TOJYyYCHHBIE TPH H3YYCHHH
XUMUH, TPUMEHSITH X TIPH PEIICHUH MPOOJIEM B TTIOBCEIHEBHOMN XKU3HU M TPYI0BOM
NEeSATEeTLHOCTH;

— dopMupoBaHWe y OOYYAOIIMXCS TyMaHUCTHYCCKUX OTHOIICHHA,
MOHUMAHUSI IIEHHOCTH XWMUYECKUX 3HAHUW JUIsi BBIPAOOTKU DKOJIOTHUECKH
1eJIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOW JCSATENBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOIHOUN CPEBIL;

— pa3BUTHE MOTHBAIIMU K OOYUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWMISI U HAMPABIECHHOCTH JaTbHEHIIIETO
oOy4eHwUs.

O6111ee 4KcIiio YacoB, OTBEAEHHBIX JIJISl U3yYEHUS XUMHUH HA YPOBHE OCHOBHOTO
obmero obOpa3oBanus, coctaBiseT 133 gacos: B 8§ kimacce — 67 gacoB (2 4aca B
HeJeno), B 9 kiacce — 66 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipeamer xumuu. Ponb XMMUM B )KM3HU 4yeloBeKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DuU3MUECKHE CBONCTBAa BEIIECTB. ATperaTHOE€ COCTOSTHUE
BellecTB. [loHsATHE O MeTO/ax MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEH.

ATOMBI W MOJEKYJIbl. XUMHUYECKUE »dJeMEHThbl. CHUMBOJIB XUMHYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas hopmyiia. BaareHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemiecTB. OTHOCUTENbHAsT aroMHasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMocCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rel 1o QopMynam
XUMUYECKUX COCTMHEHUM.

du3nvecKrue U XUMUYECKHUE SBJICHUSI. XUMUUYECKasl peakius U €€ MpU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUeckue ypaBHeHwus. Kiaccudukamms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XHMHYECKOM IIOCYIOH,
npaBuiamMu padboOThl B J1a0OpaTopuu U NpUEéMaMHu OOpaIlEeHUs C JaOOpPaTOPHBIM
o0OpyJOBaHUEM, HW3YyYEHHUE M ONHUCaHUue (PUBMYECKUX CBOWCTB 0Opa3loB
HEOPTaHWYECKUX BEIIeCTB, HaOmOeHne (U3NUeckuX (TJIaBJICHUE BOCKA, TasTHHUE
JbJa, paCTUpPaHUE caxapa B CTYNKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeuM, MPOKAJTUBAHUE MEIHOW MPOBOJIOKH, B3aMMOACHCTBUE Mella C
KHUCJIOTOM) SIBJICHUM, HaOJII0ICHUE U ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX
peakiui (pasyioKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanwm, B3aMMOJICHCTBHE
xkenesa ¢ pactBopoM cosid meau (II), uzydenue crnocoOOB pas3ieieHus CMecei: ¢
MOMOIIILI0 MarHuTa, (GUILTPOBAHKE, BhITAPUBAHUE, TUCTHILIALINS, XpoMaTorpadus,
MIPOBEICHUE OYMCTKU IMMOBAPEHHOW COJM, HAOJIOJEHUE W OIMMCAHUE PE3yIhbTaTOB
MPOBEJEHUS OIbITAa, WTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHue
MoJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aneMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopojga B MNpupoje, (PU3NYECKUEe W XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcuawl. [Ipumenenme kucmopoma. CrocoOsbl



MOJIYYCHHUS KHCIIOpoJa B JA0OpaTOpUM W TMPOMBINIIEHHOCTH. KpyroBopot
Kuciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TemnoBoit 3 (deKT XUMUYECKOW peakI, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M JHAOTEPMHUYECKHUE peaKUUU. TOIMIMBO: Yrojib M METaH. 3arpsi3HCHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITIOCO0b! momydeHust. KucmoTol
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne CcBOWCTBA BOAbl. Boxma kak pactBopurens.  PacTBOpsl.
HacpllieHHbIE ¥ HEHACBIIEHHBIE PAacTBOPBHL. PacTBOpUMOCTH BEIECTB B BOJIE.
MaccoBast 10Jis BElIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABI. OCHOBaHUS.
Pose pacTBOpOB B MpUpPOJE M B JKU3HU 4YETOBEKA. KpyroBOpOoT BOIBI B MPHUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHennil. Oxcuapl. Knaccudukanms
OKCHUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U
HecosieoOpaszyromue. Homenknatypa oxcujoB. Duznyeckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcnoBanusa. Knaccudukauss OCHOBaHWIA: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkimarypa ocHoBanuil. Dusznyeckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dOuzndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctn MetayuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHYECKUE CBOMCTBA COJICH.
[Tonmydyenue counen.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:.  KA4eCTBCHHOE OIPEICIICHUE COCPIKAHUS
KHCJIOPO/Ia B BO3/IyXe, MOJyYeHHEe, COOMpaHue, pacliO3HABAHUE U U3YUCHUE CBOWCTB
KHCJIOpOJIa, HAOJIOJICHUE B3aMMOJCHCTBHS BEIISCTB C KHCIOPOJOM W YCIIOBHUS
BO3HUKHOBCHUS W MPEKpaIleHUsI TOPeHHs (I0Xkapa), 0O3HAKOMIICHUE C 00pa3IamMu
OKCHJIOB M OINKHCAHHWE HMX CBOMCTB, IOJY4YCHHE, COOMpaHHEe, paclo3HaBaHUE H
U3y4eHHe CBOMCTB BOJOpoJia (TOpeHHE), B3aUMOJCHCTBHE BOAOPOAA C OKCHIOM
meru (I1) (BO3MOXKHO MCTIONB30BaHKE BUICOMATEPUAIIOB), HAOIIOIEHNE 00pa3IoB
BEIICCTB KOJIMYECTBOM | MOJIb, MCCIIeTIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIICCTB
C pa3jIM4YHOM PACTBOPHUMOCTHIO, IMPHUIOTOBJIICHUE PACTBOPOB C ONPEACIEHHOM
MacCCOBOM JI0JIei PacTBOPEHHOTO BEIIECTBA, B3aMMOCHCTBUE BOJIbI C METAJJIAMH



(HaTpueM KaJIbI[ueM) (BO3MOXKHO HCIIOJB30BaHUE  BHJICOMATEPHUANIOB),
UCCJeIoBaHUE OO0pa3lloB HEOPraHUYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B pacTBOpax KUCJIOT U HIEI0YEH,
u3ydyeHue B3aumoaeiicTeus okcuaa meau (I11) ¢ pactBopom cepHO KUCHOTHI, KUCIOT
C METAJUIAMM, PEAKLIMM HEUTpaIu3aluu, MOJy4YCHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHME OJHOr0 MeTaula JpyruM U3  pacTBOpa COJU, PELICHUE
DKCHEPUMEHTAJIBHBIX 3a/lad MO Teme «BaxHelmume Kiaacchl HEOPraHMYECKHX
COCTMHEHUI.

IHepuoauueckud 3axkoH u Ilepumogmyeckasi cucreMa XUMHYECKHUX
iemeHToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbBIC PEAKIMHU

[lepBble MOMBITKH KIAaCCUPUKAIMK XUMHUYECKUX dieMeHToB. [loHsiTue o
IpyIIax CXOAHBIX 3JEMEHTOB (ILIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METALIbL,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEpPHbIE OKCHUIBI
Y TUIPOKCUIBI.

[Tepnoanueckuit 3akoH. [lepuoanyeckas cuctemMa XUMUYECKUX 3JIEMEHTOB /1.
. Menneneesa. KoporkonepuoaHas u aAnmHHonepuogHas popmsl [leproanueckoit
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. llepuoabl U rpynisl
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB MepBbIX 20 XHMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl . M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
AJIEMEHTA M0 ero nosuoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pPaauyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [leprnoanueckoro 3akoHa u [leproanueckor CUCTEMbl XUMHYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. . M. MenngeneeB — y4€HbBIA U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (moJisipHasl M HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm. W3ydeHHE OOpPa3lOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUJPOKCHAA LHMHKA C pPacTBOpaMu KHUCJIOT U
1eJI04eil, MPOBEJAEHUE OIbITOB, WLIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peaKui (TOpeHHUE, PEAKIINH PA3JIOKEHUS, COSTUHEHNS ).

Mescnpeomemmnbnie ceasu



Peasmmszanust mMeXnpeaMETHBIX CBSA3EHM IPU M3YYEHMH XUMHHM B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHITUH, SBISIIOIIMUXCA CUCTEMHBIMU JIJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4HbIN (DaKkT, THIOTE3a, TEOpHUs,
3aKOH, AaHaJlIW3, CHHTE3, KiIacCupUKalusi, TMEePUOAUYHOCTb, HaAONIOICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®duznkKa: MaTepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJO, OOBEM,
arperaTHoe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKUE BEIMYUHBI, E€IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HbBIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC BewecTBo M1 XUMHYECKas peaKUMs

Ilepnonnueckuit 3akoH. [leprnonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KATHS, KAIBIUA U UX COEAUHEHUI
B COOTBETCTBUHM C IIOJIOKEHHUEM DJIJIEMEHTOB B Ilepuonnueckoil cucreme H
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHUYECKOM CBA3U. THIIBI KPUCTAIUIMYECKHUX
pPEETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJAccaM HEOPraHUYeCKUuX
COEJIMHEHUI, TeHETUUECKasi CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMHUueCKMX peakiuil Mo pa3IudHbIM MPU3HAKAM (IO YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(dekrty, Mo
U3MEHEHHUIO CTENEeHeW OKHCIIEHUS XMMUYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U S3HAOTEPMUYECKHE PEAKIH, TEPMOXHUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctn xummueckou peakiuu. [lonstue 06 oOpaTUMBIX U
HEOOPAaTUMBIX XMMHYECKUX peakiusx. [IoHaTHe 0 TOMOreHHBIX U TeTEepPOreHHbIX
peakuusx. [lonarue o karanusze. [loHATHE 0 XMMHYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEaKUUH M IOJOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YPaBHEHHMU



OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ C HCIIOJIB30BaHHUECM METOda
QJICKTPOHHOT'O OajaHca.

Teopus 37EKTPONIUTHYECKON TUCCONUALUU. DJIEKTPOIMTHI U HEAJIEKTPOJIUTHI.
KartnoHnsl, aHMOHBI. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHUJIAMMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIIA0BIE 3JIEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. Y cioBus IPOTEKAHUS PEAKIMI HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE MOHHBIC YpaBHEHMs peakiui. CBOHCTBA KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHYECKOU JUCCOLIALIIH.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApOIM3E CONEn.

Xumuueckuii IKcnepumenm. O3HAKOMIICHUE C MOJEISAMU KPUCTAILIMYECKUX
PEETOK HEOPTaHUYECKHUX BEIIECTB — METAIIOB M HEMETaUIoB (Tpadurta u anMasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATpHsi), UCCIEAOBAHHWE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKOM peaKkIu OT BO3JAEHCTBHUS pPa3JIMYHBIX (HDaKTOPOB, HCCIECIOBAHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IPOLECCAa JTUCCOLMALMU  KHUCIIOT,
miesouel U cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO MaTEpUajoB), MPOBEICHHUE
OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK TMPOTEKAaHUA pPEaKUUid HOHHOIO OOMEHa
(oOpa3oBaHue ocajaka, BbIIEICHHE ra3a, oO0Opa3oBaHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakiuu pas3iokKEeHUsl, COeIUHEHHsI), PACIIO3HABAHNE HEOPTaHHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHbIX pEaKkUWid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33]1a4.

Hemertanibl U MX coeinHEeHUS

O6miass xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MUYEeCKue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOICUCTBUE
C MeTaJUlaMH, HEeMeTaJUlaMH, IierodaMu). XjaopoBojoposa. CoisiHas KHUCIIOTa,
XAMUYECKUE CBOWMCTBA, MOJYy4YeHHUE, TMpuMeHeHue. JledcTtBue xiyopa U
XJIOPOBOJIOPO/Ia HA OPTaHM3M YeJIOBEKa. BaxkHENIINE XJTOPUIbI U UX HAXOXKIECHUE B
MIPUPOJIE.

O6mas xapakrepucThka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJIIIOTPOIHBIE MOAU(PUKAIINYA KACTIOPOaa
U cepbl. XUMHUYeCKue CBOMCTBa cepbl. CepoBOIOPOM, CTpPOCHHE, (PU3NUYECKUE U
XUMHYECKUe cBoMcCTBA. OKCUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucnota, GU3NYECKUe 1 XUMUYECKHUE CBOMCTBA (00IIME KaK MPEACTaBUTEINS
KJlacca KHCIOT U crenuudeckue). XUMHUUECKHE DPEaKINH, JIeKAIIue B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOMy4YeHHs] CEepHOM KHUCIOTh. [IpumeHeHHe cepHOil
KucioThl. CoOJIM CEepHOM KHUCIOTHI, KaueCTBEHHas peaklus Ha CyJab(aT-HoH.



Haxoxnenue ceppl m €€ COEAUHEHHW B NPUPOAEC. XHMHYECKOE 3arpsi3HEHUE
OKpY’>KaloIlllel Cpelpl COECIAUHEHUSMHU cepbl (KUCIOTHBIE AOXKAW, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHUS.

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
duznyeckue u xumMu4yeckue cBoiicrsa. KpyroBopot azora B npupoje. AMMHAK, €ro
busznyecKkrue U XUMUYECKHE CBOMCTBA, MONTyYeHHE U mpuMeHeHue. Cou aMMOHUS,
uX pU3NYECKUE U XMMHUYECKHE CBOMCTBA, NIpUMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCJIOTa, €€ MOJIydeHHEe, (PU3NUYECKHE U XUMHUYECKHE
CBOMcCTBa (0OIIME Kak TPEACTaBUTENS Kjacca KHUCIOT U crHenuduueckue).
Hcnonb30BaHME HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX Y0OpEHUH.
XUMUYECKOE 3arps3HEHUE OKPYIKAIOLIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCIOTHbIE
JOKIM, 3arpsi3HEHUE BO3]yXa, MOYBbl M BOJOEMOB). Docdop, amIoTpOnHbIE
Moaudukauuu Gocopa, puznueckue u xumuueckue cpoiicta. Okcup docdopa
(V) u dochopnas kucinora, puU3MYECKUE U XUMUUYECKHUE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mas xapakrepucThka 37JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTENEHN OKUCIICHHUS. YTIEPO/l, aJUIOTPOIHbIE MOAU(UKAIIIH,
pacnpocTpaHeHHe B MpUpoje, PU3nUecKrue U XMMUUECKHE CBOMCTBA. AncopOrusi.
Kpyrosopor yraepoga B mnpupoje. Oxcuabl yriaepona, UX (QHU3NYECKHE WU
XUMUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbIE OPraHU3MBbI, [TOJIyYEHUE U IPUMEHEHHUE.
DKOoJIOTHYeCKHEe MpoOJIeMbl, CBsi3aHHBIE C okcuaom yriepona (IV), rumoresa
rJI00JIBHOTO MOTEIJICHUS! KJIIMMAaTa, MapHUKOBBINA d(DPekT. YroapHas KUCI0Ta U €
CONM, MX (PU3NYECKHME U XUMHUYECKHE CBOWCTBA, IMOJyYEHHE M NPUMEHEHHE.
KauectBenHast peakiusi Ha kapOoHaT-HOHBI. Vcnonp3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCUHEHUAX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, TTTUIEPHUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMONOTMYECKU Ba)XKHBIX BEILIECTBAX: JKUpaAX, OeJIKaX, YIJeBoax — U UX
poid B KU3HM 4eloBeka. MarepuaibHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCIIMHCHUU.

Kpemuuii, ero ¢usmyeckue M XMMHUYECKHE CBOICTBA, TMOJyYEeHUE U
npumenenue. CoequHeHus KpeMHus B mpupojie. OO1rue npeacTaBaeHus 00 OKCUae
kpemuus (IV) u kxpemuueBoi kucnore. CUIMKAThI, X UCTOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHellme cTpouTeNbHble MaTepuaibl: KepaMHKa, CTEKIIO,



IIEMEHT, O0eToH, xene300eToH. [IpoOmembl 0G€30MacHOTO  HMCMOJIb30BAHMS
CTPOUTENIbHBIX MaTEPHUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IkKcnepumenm: u3yueHue o0pas3ioB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KUCJIOTHI, IIPOBEICHUE KAYECTBEHHBIX PEAKIIUI HA XJIOPUA-UOHBI
U HaOJIo/IeHNe MPU3HAKOB UX MPOTEKaHHUs, OMBITHI, OTpakaouue pusndeckue u
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M MX COEIUHEHUN (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), O3HAKOMJIEHHE C oOOpas3lamMu XJOpUJIOB (TaJIOT€HHUIOB),
O3HaKOMJIEHUE ¢ 00pa3lamMu cepbl U €€ COeAMHEHUSAMHU (BO3MOKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJEHNE Tpoliecca OOYTiuBaHUsl caxapa Moja JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, W3YYEHHE XHMHUYECKHUX CBOWCTB
pa30aBlieHHON CEpHOM KHCIOTHI, MPOBEICHHE KAueCTBEHHOW peakluu Ha
Cyab(aTHOH | HaONIOAEHUE TMpU3HAKa €€ NPOTEKaHWs, O3HAKOMIIEHHE C
(u3MYEeCKUMU CBOMCTBaMHM a30Ta, Qocpopa W HUX COECAUHEHUU (BO3MOMKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3laMu a30THBIX U (HochOopHBIX
yoOpeHuil, nojgyyeHue, CoOupanue, paco3HaBaHue U U3y4yeHue CBOICTB aMMuUaka,
IIPOBEICHHE KAaUE€CTBEHHBIX PEAKIMil HA MOH aMMOHHUS U (ochaT-uOH U U3yUEHUE
MPU3HAKOB KX MPOTEKAaHMs, B3aMMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOMN
KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIIOJb30BAaHUE BUIEOMATEPHUATIOB), H3yUEHUE
MoJieiel KpUCTAJUTMYECKUX PEeIETOK anmMasa, rpadura, QyiiepeHa, 03HaKOMJIEHUE
C TPOIIECCOM aJCcOPOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTUBOrasa, MoJyyeHUe, coOupaHue, paclo3HaBaHUE U H3yueHUE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX peaKIuii Ha KapOOHAT U
CUJIMKAT-MOHBl W H3YyYEHUE IMPU3HAKOB MX MPOTEKaHWs, O3HAKOMIICHHE C
MPOAYKIMEN CUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE KCIIEPUMEHTAIBHBIX 33/1a4
110 TeMe «BakHenIe HeMeTaulbl U UX COCIUHECHUSY.

MeTaJsibl 1 X COeIMHEHU S

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3memeHTtoB J[. W.
MenneneeBa u crpoeHus aroMmoB. CTpoeHue MetamioB. Mertaiumnyeckast CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  peméTka.  DJIEKTPOXUMHYECKHM P
HaIpsHKEeHUN MeTauioB. Ou3nuecKkre U XUMHYECKHEe CBOMCTBAa MeTaiioB. OOmue
ciocoObl monydeHuss MerawioB. [loHsATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajdb, YyTyH, AIOPATIOMUHUNA, OpOH3a)
U UX MPUMEHEHUE B OBITY U IIPOMBIIIIEHHOCTH.

[llenounsle mMeTaybl: nojoxeHue B [leprpoandeckon cucTteMe XUMUYECKUX
sanementoB /. M. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXKIEHUE B MIPUPO/IE.
duznyeckre U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbI U
TUJPOKCUJIBI HATpUs U Kanusl. [I[puMeHeHne ne104HbIX METAJIJIOB U UX COCIMHEHU .



[[lenouyno3eMenbHbIE METaIbl MarHuid W KajJbllUM: IIOJIOXKCHHE B
[Tepuoauueckont cucreMe XuMudeckux 31eMeHToB 1. 1. MeHnneneeBa, CTpoeHue ux
aTOMOB, HaXOXKJEHUE B npupoae. PU3ndeckue U XMMUUYECKUE CBOMCTBA MAarHus U
KaJibIusl. BaxkHeiire coeuHeHns Kaablusl (OKCHI, TUAPOKCHU, COIH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUN: TToN0keHUE B [lepnoanyeckoi cucTeMe XMMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHe aroMa, HaXOoXAcHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIIPOKCUIA
ATIOMHUHUSL.

Kenezo: nmomoxenue B [leproandeckol cCUCTEME XUMAYECKUX 3JIEMEHTOB /.
N. MenpgeneeBa, CTpoeHHME aroMa, HaxoxiaeHue B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U conu xenesa (I1) u sxenesa
(IIT), wux cocraB, CBOWCTBA U TOJy4YeHUE. Xumuueckuil IKCHePUMEHm
O3HaKOMJIEHUE C o0pa3liaMyd METaJIJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBONCTBAMH,
U3yYeHUE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUSI OKCHJIa KaJbI[Us U HATPHUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPHUATIOB), HUCCIEIOBAHUE CBOICTB
KECTKOM BOJIbI, ITPOIIECCa TOPEHUS Kejle3a B KUCIOPo/ie (BO3MOXKHO UCTIOIb30BAHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA HAa HOHBIL:
MarHusi, KajbIusi, amoMHUHUS, nuHKa, keneza (II) u xemeza (III), memm (II),
HaOJII0JICHUE W ONMUCAHME MPOIIECCOB OKpaIllMBaHUs IJIAMEHU HWOHAMU HaTpHs,
KaJlisg W Kajblus (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHHE
aM(pOTEPHBIX CBOMCTB THAPOKCHUJA ATIOMUHMS M TUIPOKCUIA ITUHKA, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 33J1a4 110 TeMe « BaxKHENIINe METAIIITbI U UX COCTUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa u marepuanbl B ITOBCEIHEBHOM >KM3HM 4YeJioBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoins npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpy»Karolled cpenbl (MpeaenbHas AOMyCTUMast
KOHIIeHTpaius BeuiecTs, aanee — [[JIK). Ponb XxumMuu B penieHun 3KOJIOrM4ecKux
npooiem.

Xumuueckuii IKCnepumMeHm:
n3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIIOB, TIOJIMMEPHBIC
MaTepuabl).
Mesicnpeomemmuuwle cea3u
Peanuzanus MeXmpeaMeTHBIX CBS3€H NpH WM3YyYEeHWHW XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOJIBb30BaHME KakK OOIUX eCTECTBEHHO-HAYYHBIX



HOHHTHﬁ, TaK " HOH?ITI/Iﬁ, SABJIIAIOIAXCA CUCTECMHBIMHA IJIS1 OTACJIBHBIX ITPEAMETOB
CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OO01re ecTecCTBEHHO-HAy4YHbIE MOHATHUS: HAay4YHbIH (DakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, Kiaccudukanus, MepUOJUYHOCTb, HAOIIO/ICHNUE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HW3MEPEHUE, MOJICIb, SIBJICHUE, MapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®duzuka: MmaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIbI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, AJIEKTPUUECKUHN 3apsig, MIPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TENIO, OO0OBEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, pacTBOP, PACTBOPUMOCTbD, KPUCTAJUTUYECKAS
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMUHBI, €IUHUIIBI U3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusa: ¢orocunTes, apixanue, Ouochepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yA00pEeHUsl, MUKPOAJIEMEHTHI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPaIIbl, TOPHBIE MOPOIbI, MOJIEC3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC pPeE3yiIibTaTbl OCBOCHHA IIPOIrpaMMbl OCHOBHOI'O O6IH€FO
06p&30BaHI/ISI JOCTHUTI'alOTCA B XOZIC O6y‘{€HI/IH XUMHUHN B CJIHUHCTBC y‘I€6HOI>’I 141
BOCIUTATEIHHOMN ACATCIIbHOCTU B COOTBCTCTBUH C TPAAUTTHUOHHBIMU pOCCPIfICKHMH
COOMOKYJIbTYPHBIMU MW JAYXOBHO-HPABCTBCHHBIMHU INCHHOCTAMH, IIPHUHATBIMHU B
06HICCTBG I[MpaBUJIaMH W HOpPpMaMH IIOBCIACHUA H CHOCO6CTBYIOT Imponeccam
CaMOIIO3HaHUA, CaMOPAa3BUTUA U COLUATINU3alINN 06yt1a10n11/1xc;1.

JINYHOCTHBIC PC3YJIbTAaThI OTpaxKaroT I'OTOBHOCTD 06yqa}oumxc;l
PYKOBOIACTBOBATLCA CUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ u
PaCHIupCHUC OIIbITAa ACATCIbHOCTHU Ha ee OCHOBEC, B TOM 4YHCJIC B 4aCTH:

1) [ATPHOTHYECKOT0 BOCIHUTAHMS. IICHHOCTHOTO  OTHOUICHUS K
OTEYECTBEHHOMY  KYJBTYPHOMY, HCTOPUYECKOMY H HAy4YHOMY HACJIEIHIO,
NOHUMAaHUsl 3HAYEHUS XMMUYECKOM HAYKH B >KM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(pOpMAIMEl O NMEPEAOBbIX TOCTUKEHUAX U
OTKPBITUSX MHPOBOM M OTEUECTBEHHOM XWMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HAHUSIX 00 YCTPOMCTBE MUPA M OOIIECTBA; 2) IPAXKIAHCKOTO BOCTIMTAHUS

OPENCTABICHUS O COLMAJIBHBIX HOPMAax M IpaBWiIaxX MEXINYHOCTHBIX
OTHOILIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, yUeOHOMCCIIE0BATENbCKOM, TBOPUECKON U APYTUX BUAAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3sHOOOpPa3HOW COBMECTHOM JEATEIbHOCTH TMPU BBITOJHEHUHU
yueOHBIX, MO3HABATEIbHBIX 3ajay, BBIMNOJHEHHMM XUMHYECKHX OSKCIIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOLIH
B Mpolecce 3ToN yueOHOM NIeATeTbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEACHHE
Y MOCTYIIKM CBOMX TOBApHUIIEN C MO3WLMHM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHHMS TIOCJICACTBUIl MOCTYNKOB; 3) EHHOCTH HAYYHOTO MO3HAHMA:
MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XHMHYECKOW pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W COCTABJISIOIIME
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAy4YHOM KapTUHBI MHpa, MPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHA IPUPOABI, B3aHMOCBA3SAX YEJIOBEKA C
MPUPOJHON CPEIOM, O POJAM XUMHUM B TMO3HAHMU 3ITUX 3aKOHOMEPHOCTEW;
MIO3HABATEJIbHBIE MOTUBBI, HAITPABJICHHBIC HA MTOJYyYECHHE HOBBIX 3HAHUH 110 XUMUH,
HEoOXoauMble i1 OOBACHEHHS HAOJIIOJAaeMbIX IMPOLIECCOB U  SIBJICHUH,
M03HABATENbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CaMOCTOSTEIbHONM paboOThl ¢ Y4YeOHBIMH TEKCTaMHd, CIPABOYHOM
JUTEPATYPON, JOCTYNMHBIMH TEXHUYECKUMHU CpPEICTBaMHU HUH(OOPMAIMOHHBIX



TEXHOJIOTHIA; HHTEPEC K 00YUEHUIO U TTO3HAHUIO, JTI0003HATEIFHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
JeATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M yYPOBHS OOy4YeHHS B
JIaTbHEHIIIEM;

4) cdopmMupoBaHus KyJIbTYpPbl 310pPOBbSI. OCO3HAHWE IIECHHOCTH >KH3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha 370pOBBI 00pa3
JKW3HHU, OCO3HAHKE TIOCJICICTBUN U HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIOMCHUS TIPaBUII
0€30MacHOCTU MPU OOPAIICHUN C XMMUYECKUMU BEILIECTBAMU B OBITY M pEaIbHOU
KU3HU; 5) TPYyAOBOro BOCHHMTAHMA: HMHTEPEC K MPAKTUYCCKOMY H3YUCHHUIO
npodeccHii U Tpy/la pa3IuyHOTO POJia, yBaXKEHHE K TPYIy U pe3yJibTaTaM TPYA0BOI
JESITEIbHOCTH, B TOM YHUCIIE HAa OCHOBE IMPUMEHCHUS MNPEAMETHBIX 3HAHUU IO
XUMHUM, OCO3HAHHBIM BBIOOpP WHAMBUIYAIBHON TPACKTOPUU IPOJIOTKEHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycmemHod MpodhecCHOHAIBHOM
JEATEIbBHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aIalITUPOBATHCS B
npo(heCCHOHANIBHOM cpefie; 6) IKOJOTHYEeCKOro BOCHUTAHMS: DKOJOTHUYCCKU
1eaecoodpa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3eMJie, OCHOBE
e CyIlecTBOBaHMS, TMOHMMAaHHE IIEHHOCTH 3J0pOBOTO W 0Oe3omacHoro obpasa
J)KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3WYECKOMY U
MICUXWYECKOMY 3I0POBbIO, OCO3HAHKE IIEHHOCTH COOJIOICHUS TIPaBUJI 6€30I1aCHOTO
MOBEJICHUSI MPU padoTe ¢ BEIIECTBAMU, a TAKXKE B CHUTYyaIUAX, YIPOXKAOIIUX
3I0POBBIO M KU3HM JIIOJEH; CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJy4aeMble MpHU
M3YyYCHUHU XUMUH, JJIsl PELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH MPUPOIHOU
Cpelloi, JUIS TIOBBIIMIEHHWS YPOBHS OKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUS
rJI00JIBHOTO  XapakTepa »dSKOJOTUYECKHX TMpoOJieM | TyTe WX pPEIICHHs
MOCPEICTBOM  METOJO0B  XMUMHH, DKOJOTMYECKOTO  MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCS MM B IO3HABATEIBbHOM, KOMMYHUKATUBHOM W COLMAIIBHOM
MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTtanmpeaMETHBIX PE3YyJbTaTOB BBIACISAIOT 3HAYUMBbIC IS
dbopMUpOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TCOPHUSI, PUHITHII,
rumnore3a, (QakT, CUCTEeMa, TPOIECC, OHKCIEPUMEHT U JPYroe.), KOTOphIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITHX MNPEeAMETOB (HOPMHUPOBATH MPEJICTABICHUE O IEIOCTHOM
HAay4YHOM KapTHHE MHUpA, U YHUBEpPCAJIbHbIC yUeOHbIC JIEUCTBUSA (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpPBIE oOOecrmeunBaoT (popMupoBaHUe



TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHHPOBAHUIO M OCYIICCTBICHHUIO Y4eOHOM
JIEATECIILHOCTH.

IHo3HaBaTe/IbHBIE YHHBEpPCAJIbHBIE YueOHbIe aelicTBusi ba3oBbie

Jorunyeckue 1ecTBUS:

YMEHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HaHUMW: PACKPBIBATH CMBICT XHMHUUYECKUX TMOHATHH (BBIACIATh MX XapaKTEpPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHSITHSMH), HCIIOIb30BaTh
TOHATHS I OOBSICHEHUS OTEILHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS H
KpUTEpUH 711 KJacCU(UKAIIMM XUMHUYECKUX BEIICCTB M XMMHUYECKHX PEaKIuH,
yCTaHaBJIMBATh NPUYMHHO-CJICJACTBEHHBIE CBS3U MEXKIAY OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 110 aHAJIOTUN),
JIeNIaTh BBIBOJIBI Y 3aKJIFOYEHHS; YMEHUE PUMEHSThH B IPOLIECCE MO3HAHUS TOHSITUSA
(IpeaMeTHBIE W  METalpeJMETHBIC), CHUMBOJUYECKHE (3HAKOBBIC) MOJISIH,
HCIIOJb3YyeMble B XHUMHHM, MPEeOOpPa3OBBIBATh IIMPOKO IPHUMEHSEMbIE B XUMHU
MOJIEIbHBIE MPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMUYECKast
dbopMylla W ypaBHEHHE XHUMHUYECKOW pEaKIUMU — TMPHU PEIICHUH Yy4eOHO-
MO3HABATEIBHBIX 33J1a4, C YYETOM 3THUX MOJICIIBHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPHU3HAKH M3Yy9aeMbIX OOBEKTOB — XMMHUUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEICTBEHHBIC CBA3U Y MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SBICHUSIX.

ba3oBble ucciaeaoBareibCKue 1eCTBUA:

YMEHHME HCIIOJb30BATh IOCTABJICHHBIE BOIPOCH B KAa4eCTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXXJICHHUH; TMPUOOPETEHUE  OMbITa IO
IUIAHUPOBAHUIO, OpPraHU3allMd U IMPOBEACHUID YUYEHUYECKHUX HKCIEPUMEHTOB,
yMeHue HaO0aTh 3a XOJOM IPOIIecca, CaMOCTOATEIHLHO MPOTHO3UPOBATH €T0
pesyibTar, popMyaupoBaTh 0000IIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO
OTBITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOJIeIaHHON padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpPATh, AHAIU3UPOBATH W WHTEPIPETHPOBATH HWH(OOpPMAIUIO
Pa3IMYHBIX BUJIOB M (hOPM MpPECTABICHUS, TTOJIY4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJICp)KAHUs, CIPaBOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO WH(OopMaIuio;

yMEHHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3allpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOMUMBIX JUIsl BBITOJTHCHHS
y4eOHbIX U MO3HABATEIBHBIX 33Jlay OMpPEACIEHHOIO TUIA, MPUOOpPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,



OBJIaJICHUE KYJbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeCTaBIeHUs HHGOPMAIIUU U
WUIIOCTPUPOBATh pEIIAacMble 3aJa4d HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  Gopmamu rpapuKd U UX KOMOWHAIUSIMHU; YMEHHE HCIOJb30BaTh M
aHAJIM3UpOBaTh B TpoIlecce Yy4eOHOW M UCCIENOBATENbCKON EATEIbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIBLCKOTO X035HUCTBA U TPaHCIIOPTa
Ha COCTOSTHUE OKPY KAIOIIEeH NPUPOIHOM CPEIBI.

KoMMyHUKAaTHBHBIC YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3a]1aBaTh BOIPOCHI (B X0J1€ Juanora u (Win) JUCKYyCCUU) MO CYIIECTBY
oOcykaaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHS IPEMJIOKEHHOW  3a/auyd; YMEHMsS MPEACTaBIATh IOJYyYEHHBIE
pe3yNbTaThl MO3HABATEIBLHON JEATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX;
JenaTh MPE3EHTAIMI0 PE3YNbTATOB BBIMOIHEHUS XHUMHYECKOTO 3KCIIEPUMEHTA
(J1abopaTOpHOTrO OIbITa, J1a0OpaTOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBOICTB
BELIECTB, Y4€OHOTO ITPOEKTAa); YMEHUS y4€OHOT0 COTPYJHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOH MO3HABaTEIbHOM U UCCIEI0BATEIBCKON AEATENBHOCTH ITPU PELICHUN
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE ydéra OOLIMX HMHTEPECOB U COIIACOBAHMS
no3uiuil (00cyXeHus, oOOMEH MHEHUSIMH, «MO3IOBBIE IITYPMbD», KOOpPAUHALIMS
COBMECTHBIX JECHCTBUM, ONPEACIICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHHUE CaMOCTOSITEIbHO ONPEAEHATh LEIU ACATEIbHOCTH, TJIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeILHOCTh, BBIOMpaTh Haubosee 3¢ HEKTUBHBIE CIIOCOOBI PEIICHUS YUSOHBIX U
MMO3HABATEIbHBIX 3aJ1a4, CAaMOCTOSTEIBHO COCTABIITh WIM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM  aJITOPUTM JIECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUW C Y4ETOM
MOJTYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yJbTaTa 3asBJICHHOW LIENIH, YMEHUE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUM 3aJIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pPE3yJbTATOB IO OCBOCHHUIO 0053aTEILHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl pabodeil MmporpaMMoN,
BBIJICJISIFOT: OCBOEHHBIE OOYYarONIMMHCS Hay4dHbIE€ 3HAHUS, YMEHHS U CIHOCOOBI
neucTBul, crnenuduueckue Uil MPEIMETHOM 00y1acTH  «XUMHS», BB
JNEATENPHOCTH 10  MOJYYEHHK) HOBOTO  3HAHWSA, €ro HWHTEPHpPETALUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xonity oOy4yenus B 8 kj1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:



PacCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSTHUW: aToM, MOJIEKyIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIApHAas Macca,
MaccoBasi 10151 XUMUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccu(uKanus peakuuid: peakiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
oOMeHa, 9K30- M SHAOTEPMHUYECKUE PEaKINU, TeTUIOBON APPEKT peaKinu,
SJIpO aToMa, SJICKTPOHHBIN CJI0M aToMa, aTOMHAas OpOUTAIIb, PAJINYC aTOMA,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMNOJISIPHAsl KOBAJICHTHAs! CBSI3b, HOHHAS
CBSA3b, WOH, KAaTHUOH, AaHWUOH, pPAacTBOpP, MaccoBas JOJs BellecTBa
(mpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUH BELIECTB U X MPEBPAILICHUII;
UCIIOJB30BaTh XUMHYECKYIO CHUMBOJIMKY [IJIi COCTaBieHus (opMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEMEHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApPHBIX  COCAUHEHMUSIX,
NPUHAIJIEKHOCTh BEIIECTB K ONpPENeIEHHOMY KIIacCy COEIMHEHHUH M0
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB  COXpPAHEHUs  MacChl  BEILECTB, TOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTapo;

OMHUCBHIBATh M XapaKTepu3oBaTh TaONMuHyr0 Gopmy Ilepuogndeckoi
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh IMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCHUTh OO0O3HAUCHMS, KOTOPhIE HUMEIOTCA B
tabnuie «llepuonuueckass cucteMa Xumudeckux isnemeHto J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB ¥ 3apsia sapa, 0011ee 9ucio SJIEKTPOHOB U
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpOBaTh XUMHUUYECKUE DIIEMEHTHI, HEOpPraHWYEeCKHe BEIeCTBa,
XMUMUYECKHE peakuuu (10 YHCIy M COCTAaBYy YYAaCTBYIOIIMX B PEAKIMU
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);



XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKCAHUE TPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCKMOCTH OT MUX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »dJeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTeMaTH3aIluio, Kiaccu(uKaImio,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl U3YUYEHHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKiMii, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKON MOCY10H 1 1aDOpaTOPHBIM
o0opy/ioBaHMEM, a TakK)Ke IMpaBujaM OOpallleHUsi C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIHMSMHU TIO BBITOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM J10JIEM PacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh U MPOBOIUTH
XUMHUYECKUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCJIOT C MTOMOILBIO MHJIUKATOPOB (JIAaKMYC, (eHON(PTAIECUH, METUIOPAHK
U ApyTHE).

K koniy oOyuenus B 9 ki1acce rpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATHUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJ1d, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0KHOE BEIIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl Peaklus, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALUA, PEAKUMA HOHHOIO
oOMeHa, KaTaau3aTrop, XWMHUYECKOE€ paBHOBecHe, OOpaTuMble U
HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCIIUTEIIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJIJIOTPOIINS,
amM(pOTEpPHOCTH, XUMHYECKas CBA3b (KoBaJIeHTHaA, VOHHA,
MeTaJuInYecKas ), KpUCTAININYECKas peIETKA, KOPPO3Us METAJIJIIOB, CILIABBI,



CKOPOCTh XMMHUYECKOW PEAKLHH, MPEAECTBHO JOMYCTHUMAas KOHILICHTPALUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHATHUA U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
WCITOJI30BaTh XUMHUYECKYI0O CHMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOM
CBsI3W (KOBaJCHTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAWHEHUH, TUI KPUCTAIIINYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuomnueckoro 3akona JI. WM. MengneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTepPHU30BaTh
Tabnuunyo Gopmy Ileprogudyeckoid CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpynma)» U «moOouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YHUCIO OJJICKTPOHOB U paACHpECNICHHE WX IO
AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB M WX COCAWHECHUN B MpeAenax MaJbIX NEPUOIAOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy UM COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, N0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHeW OKUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKHE XUMHUYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAsi OINUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHHU COOTBETCTBYIOLIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHUS DJICKTPOJMTUUYECKOM JHUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUN HOHHOT'O
oOMEHa, ypaBHEHUs peaKlMil, TMOATBEPKIAOIIUX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

PAaCKphEIBaTb CYIMIHOCTb OKHCJIMUTCIbHO-BOCCTAHOBHUTCIIbBHBIX peaKLII/Iﬁ
MNOoCPCACTBOM COCTABJICHHSA DJICKTPOHHOI'O OajaHca dTuX peaKHHﬁ;



IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBpPALICHUN B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHYECKOTO »dJeMeHTa Mo Gopmylie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuu;

cOOJII01aTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKON MOCYA0M U 1a00paTOPHBIM
o0OpylOBaHUEM, a TakKe TNpaBHia OOpalleHUs C BEIIeCTBaMU B
COOTBETCTBHM C WHCTPYKUMSMU IO BBIMOJHEHUIO J1a00paTOPHBIX
XMUMHYECKUX OMBITOB MO NOJYyYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(aMMmaka u yrieKucioro rasa);

IPOBOANUTD PEAKIIMH, TIOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB pPa3IMnYHbIX
BELIECTB: pACHO3HaBaTh OIBITHBIM IYyTEM XJIOpPHUA-, OpOMHI-, HOAMI-,
kapOonat-, (Qocdar-, cunukar-, cyinbdar-, TUIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS M WMOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEILHON AEATCIbHOCTH — aHAJIN3
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIIMIO, BBISBICHUE MPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUII M3YYCHHS CBOWCTB BEIISCTB M XUMHUYCCKUX
peaKIuii, eCTeCTBEHHO-HAyYHBIC METOIbI II03HAHUS — HaOIoACHHE,
U3MEpEHNe, MOCITMPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KouunyecTBo
Ne HaumeHnoBanue pasjeioB u Hacon JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM NPOorpaMMbI KonTpoabHbie IpaKTHYecKHe o0pa3oBaTe/bHbIE PeCypChl
Bcero padoThI paGoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumusi — BakHas 00J1acTh
€CTCCTBO3HAHUA U Bubauoreka HOK
11 NPAKTHYECKON JCATEIbHOCTH S 2 https://m.edsoo.ru/7f41837c
yeJioBeKa
BemectBa u xumnueckue bubnuorexa [JOK
1.2 peakuu 15 1 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopoa. [lonsitue bubnmnoreka [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopoa. Ilonstue o bubnmoreka [JOK
2.2 KHUCIIOTaX U COJIAX 8 1 https://m.edso00.ru/7f41837c
Bona. PactBopsl. [Torstue 00 bubmuotexa [JOK
2.3 OCHOBaHUX 5 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJTIACCHI bubnuotexa [JOK
24 11 1

HEOPraHWYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c
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Hroro mo pazneny 30

Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHU

[Tepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

31 XUMHYECKHX 3meMenToB JI. U. 9 2 bubsmorexa LIOK
https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue
aToMa

XHUMHYECKas CBS3b.
bubnunoreka LIOK

3.2 OKuCIHTEIEHO- 8 1 https://m.edso0.ru/7f41837¢

BOCCTAHOBUTCIIbHBIC PCAKIINH

bu6nmorexa LIOK
Urtoro no pasneny 17 https://m.eds00.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 67 4 5
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9 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (ungposrie)
Ne ni/m o0pa3oBaTe/ibHbIE
NMPOrpamMmbl Koutpoasnbie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Pa3zgea 1. BemecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eoB Kypca 8 Kiacca 6 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuin 5 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnorexa [JOK
13 XUMHUYECKUE PEAKIINM B PACTBOpAx 8 1 https://m.eds00.ru/7f41a636
Hroro no pazneny 19
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX bubnuotexa [JOK
2.1 anemeHToB VIIA-rpymnmel. ["amorens 4 1 https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
22 snementoB VIA-rpymmer. Cepa u eé 6 bubmmoreka [IOK
COCTMHCHMS https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
213 snmeMeHTOB VA-rpymimbl. A30T, hocdop u ux 7 1 bubmiorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bubnunorexa LIOK

24 anemeHToB [VA-rpynmnel. Yriaepon u 8 _
KPEMHHiT 1 X COSIHHEHHS https://m.edso0.ru/7f41a636
Wroro no pazueny 25
Pa3zgen 3. MeTa/IbI M UX COeTUHEHU S
. bubnuoreka [IOK
31 Obmue cBoficTsa METaILIOB 4 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxneiimme MeTalibl M UX COCIUHCHHUS 15 hitps://m.eds00.ru/7f41a636
Hroro o pazneny 19
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
bubnmorexa LIOK
4.1 BemectBa 1 MmaTepuansl B KU3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro o pasneny 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 66
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HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

*TBO 4aCOB DJIeKTPOHHbIE
Ne Nata uudposbie
Tema ypoka o0pa3oBaTte/ibHbIE
n/n Kourposbnbie IIpakTuyeckue H3yHeHus pecype
Bcero  pabGorsi padoTshI

[Ipeamer xumun. Pons xumuu B bu6nmorexa LIOK

1 JKU3HU YeaoBeKa. Temna u BelecTsa 1 https://m.edsoo.ru/ff0d210c
Ilonsarue o MeTonax IO3HAHHS B bubnunoreka LIOK

2 XUMHUHU 1 https://m.edsoo.ru/ff0d227e
YucTteie BemecTBa U cMecH. CriocoObl bubnunoreka LIOK

3 pasjiesieHus: cMeceit 1 https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 1 «IIpaBuna

A paboThI B 1a00paTOpUU U PUEMBI . 1 Bu6uoreka IIOK
obpaliieHust ¢ 1abOpaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0OBaHUEMY
[IpakTuueckas pa6ora Ne 2

5 «Pasznienenne cMecel (Ha mpuMepe 1 1 BH6J?HOTeKa LHOK
OUMCTKH MTOBAPEHHOM COIH)» https://m.edsoo.ru/ff0d28c8

but6mmorexa [IOK
6 ATOMBI M MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
; XuUMHUUYECKHUe FJIEMEHThI. 3HAKU 1 but6mmorexa [IOK

(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8
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bubnunorexa LIOK

8 IIpocTEIE 1 CIIOXKHEIE BEIECTBa https://m.edsoo.ru/ff0d2a6c
bubnunorexa LIOK

9 ATOMHO-MOJICKYJIAPHOE yuCHUE https://m.eds00.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYecKas popmyIa. Bu6nuoreka [IOK

10 BajieHTHOCTb aTOMOB XMMHYECKHX https://m.edsoo.ru/ffod2eae
3JIEMEHTOB
OTHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK

1 OTHOCHTENBHAS MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XUMHYECKOTO bubnuorexa [JOK

12 JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
KommuectBo BemecTBa. Moib. bu6mmoreka [JOK

13 MoutsipHas Mmacca https://m.edsoo.ru/ff0d5230
dusznyeckrue U XUMHUUECKHUE SIBIICHUS. bu6nmoreka [JOK

14 XUMUYECKas peaKIus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBUs NIPOTEKaHUS bubnuoreka [IOK

15 XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [IOK

16 XVMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konuyecTBa, Macchl

17 BEIECTBA 110 YPABHEHHUAM brbmmorexa LIOK

XUMUYECKHUX PeaKni

https://m.edsoo.ru/ff0d5708
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Knaccudukanmst XUMHYECKUX

18 peakiuii (COeIUHCHHS, PA3I0KCHHUS, Bubmmoreka IIOK
3aMeleHns, 0OMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB —

19 yuéHblivHIHKI0nEaUCT. O600mICHE bubmorexa [HOK
¥ CHCTEMATH3ALHS SHAHHI https://m.edsoo.ru/ff0d40c4
KonTtponsnast padora Nel mo teme bubnuoreka [IOK

20 «BeriecTBa U XUMUYECKHE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. CocraB

21 BO31yxa. KUCIopom — aieMeHT u Bubsmoreka [OK
npocToe BemecTso. O30H https://m.edsoo.ru/ff0d448e
dusznyueckue U XUMUYECKHE CBOWCTBA

22 KHCITOpo/Ia (peakiuu OKUCIICHHUS, but6morexa IIOK
ropente). [ToRATHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco0bI mostyyeHus KUCI0poa B

23 1ab0paToOpUu U MPOMBIIUIEHHOCTH. brbmiorera [IOK
TIpHMeHEH e KHCIOPOTA https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XuMuIecKoi

Y pEaKIuu, MOHSATUE O Bu6miorexa [[OK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edso00.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHIX
TornuBo (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmuorexa TIOK

NpeaoTBpaAIICHUA

https://m.edsoo.ru/ff0d4c4a
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[Tpaktrueckas padota Ne 3 o Teme

bu6mmoreka [IOK

26 «Ilonmydaenne u coOupanue
N https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBOMCTBY
Bonopoa — a5emMeHT u npocroe bu6mmoreka [IOK
21 BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
®Ou3nvecKrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
28 BoJiopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuorexa [JOK
29 lloHsTHE O KUCIOTAX U COILAX https://m.edso0.ru/ff0d50d2
CniocoOsbI moy4eHus BOAOPOia B bu6mmoreka [IOK
30 nabopaTopuu https://m.edsoo.ru/ff0d4ddo
31 [TpakTueckast pabota Ne 4 o Teme bubnnoreka [JOK
«Ilony4yenue u coOupanue BOAOPOJa, https://m.edsoo.ru/ff0d4f42
U3Y4YEHUE €r0 CBOMCTBY»
MounsipHblii 00BEM Tra3oB. 3aKOH bubnnoreka [JOK
§e ABOTazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMUeCcTBa
33 BEIL[ECTBA ra3a 110 €ro M3BECTHOMY BH6J_1H0TeKa LOK
KOITMHECTBY BEMECTBA WITH 0OBEMY https://m.edsoo.ru/ff0d55a0
Borunciaenust 00EMOB ra3oB 1o
34 YPaBHEHHUIO PEAKIIMU Ha OCHOBE BH6J_IH0TeKa LHOK
3aKOHa 00BEMHBIX OTHOIICHU Ta30B hitps://m.eds00.ru/ff0d5708
35 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lousrue 00

bubmuoreka [JOK

36 WHJUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputes.
HacpliieHHbIe ¥ HEHACHIIICHHBIE Bu6muorexa [JOK

37 pacTtBopbl. MaccoBast 10J1s1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuueckas padota Ne 5 o Teme
«IIpuroToBiieHHE PACTBOPOB C Bubsuorexa LIOK

38 onpeieIEHHOM MaccoBOi 1oneit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
O000I11IeHNE U CUCTEMATU3AIUS

39 3HaHui no teme «Kucmopoa. bubmorexa LIOK

https://m.edso0.ru/ff0d6342

Bonopoa. Bona»
OKcHbl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [losnydyeHne u XUMHYECKHE CBOWCTBA bubnuorexa [IOK
KHUCJIOTHBIX, OCHOBHBIX B https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnuotexa [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca

A4 Kucnotsr: cocraB, kiiaccudukanms, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[TonmydyeHnue 1 XMMHYECKHE CBOMCTBA

bubmuoreka [JOK

45 KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,

46 CHOCOOBI OTYYCHHUS, XUMHUYECKUE Bubmmorexa IIOK
CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue

47 9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe BuGuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.eds00.ru/00ad9b7c
COEIUHEHUI)

I'eneTnueckas CBA3b MEKIY

48 KJIacCaMU HEOPraHHMYECKUX Bubmmoreka [IOK
COCIMHEHHIT https://m.edsoo.ru/00ad9a50
O06o001IeHrEe U CHCTeMAaTH3 AN

49 3HaHui"OCHOBHBIC KJIACChI But6mmoreka [IOK
HeOPraHHIECKHIX COSHEHMI" https://m.edsoo.ru/00ad9ch2
[TepBbIe TOMBITKA KIIACCH(PUKAITAU

50 XMMHYECKUX 31eMEeHTOB. [ToHsTHE O but6mmoreka [IOK
IPyTIIAX CXOHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ela
[Tepuoanueckuii 3aKoH u bu6mmoreka [JOK

51 [Iepnoanueckas cucrema https://m.edsoo.ru/00ad9ffa
XUMHYECKHX deMeHToB /1. H.

Menpeneena
bu6mmoreka [JOK
52 Tlepuozet, rpymmeL, OArpymmE! https://m.edsoo.ru/00ada52c
53 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK

anep. N3oTomsl

https://m.edsoo.ru/00ada52¢
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CTpoeHue AIIEKTPOHHBIX 000JI04EK

bubmuoreka [JOK

54 aTOMOB 3JIeMeHTOB [lepuonnueckoi
cuctemst JI. 1. Menneneesa https://m.edsoo.ru/00ada342
XapakTepucTuKa XMMHYECKOTO

- 3JIEMEHTA I10 €r0 MOJIO0KEHUIO B Bu6morexa IIOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada6bc
Meupeneena
3nauenue [lepuonnyeckoro 3aKkoHa

- JUTSL pa3BUTHS HAYKH U MIPAKTUKU. []. Bubsnuorexa LIOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada824
rpaKJIaHUH
O06o001IeHNe U CHCTeMAaTH3AINS

57 3uanuit/ Beepocceniickas But6mmoreka [IOK
npoBepouHas pabora https://m.edsoo.ru/00ada96e
DIIEKTPOOTPULIATETLHOCTh aTOMOB

58 XMUMHYECKUX 3JIEMEHTOB / EtI;I@_I/P/IOTe;a HO/ISO .
Bcepoccuiickas mpoBepouHas paboTa PS-/.£as00.rurEoa ¢

bu6mmoreka [IOK

59 Monnast xumueckas caish https://m.edso0o.ru/00adb486
KoBanentnas nossipHas XuMu4ecKas

60 cBs13b. KoBasieHTHAs! HEMOIISIpHast but6mmoreka [IOK
XHMHYECKas CBI3h https://m.edsoo.ru/00adaab8
/ TIpomexxyTOYHas aTTeCTaITHsI.

61 KonTpomnpHas pabota mo Teme Bub6nuoreka [IOK

((CTpOCHI/Ie aroma. XyUMHYECKas
CBA3b»

https://m.edsoo.ru/00adac34
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bubmuoreka [JOK
62 CreneHb OKHCICHHA 1 https://m.edso0.ru/00adaab8
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK
63 peakuuu 1 https://m.edsoo.ru/00adaab8
OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
64 peaKIuu 1 https://m.edsoo.ru/00adae28
bubmuorexa [JOK
65 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.eds00.ru/00adb076
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN bubnuorexa [JOK
66 1 https://m.edsoo.ru/ff0d61c6
O06o001IeHe U CUCTEMaTH3aIs
67 3HaHUM 1Mo TeMe «CTpoeHue aroma. 1 brbmmorexa LIOK
https://m.edso0.ru/00adb076
XHUMHUYECKask CBSI3b)
OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 67 4 6

* - B cnyyae Bbi6opa BIMP no xumuu, npomexyTouHas atrectauma (ypok Ne 61) He nposoauTcs, usydaerca tema « CTEIICHb OKHUCIICHUS», @ TeMbl YpOKos No
58, 59 06beamHATCA ¢ APYTUMU TEMaMU U KOPPEKTUPYETCA NOYPOUHOEe NaaHupoBaHue, ecau BIP He 6b110 No AaHHOMY NpeaMeTy, TO M3y4YatoTcA TeMbI
ypokos Ne 58, 59 no anoctpoda n NpoBOANTCA NPOMEXKYTOUYHaA aTTecTauma — ypok Ne 61.

9 KUIIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Jlata uudposbie
Nen/m | Tema ypoka Beero Kourpoabnbie | IlpakTuyeckue u3yuenus o0pa3oBaTe/IbHbIE
padoThI padoThI pecypchl
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Ilepnonnueckuit 3aK0H.
Hepnonnqecxas{ CUCTEMAa XUMHUYCCKHUX
anemeHToB /J[. U.

Meneneena

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKHX JIIEMEHTOB
MEPBBIX TPEX MEPUOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

Bu bl XUMHYECKOM CBSI3U U THUIIBI
KPpUCTAJUIMICCKUX peH_IéTOK

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

bu6mmorexka [IOK
https://m.edsoo.ru/00ae0d0a

KontponbHas padora Nel no reme
«IToBTOpEeHue u yriydaeHne 3HaHUH
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

Knaccudukanmss XuMuueckux peakiuia
10 Pa3JIMYHBIM MTPU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

[lonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsATHE O TOMOI€HHBIX U
TETEPOreHHBIX PEAKLIUAX

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM PaBHOBECCHHU.

bu6mmorexa [IOK
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(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH
XHMHYECKOH PE€aKU U IMOJIOXKCHUC
XUMHYECKOI'O paBHOBECHUA

https://m.edsoo.ru/00adc28c

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

10 peakuuu https://m.edsoo.ru/00adcade
OKuUCIINTENIbHO-BOCCTaHOBUTEIIbHBIE bubmunorexa LIOK
11 peaKium https://m.edsoo.ru/00adb33c
Teopus 2IEKTPOIUTHYECKON
12 muccorpanuu. CUbHbIE U clla0ble bubmorexa [HOK
TEKTPOIHTHI https://m.edsoo.ru/00adcd68
. bu6mmoreka [IOK
13 VloHHEIE ypaBHEHNs peaKiui https://m.eds00.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U
14 OCHOBAHMIA B CBETE IIPEACTABICHUM 00 bubmiorexa [IOK
MEKTPOTHTHHEECKOH JMCCOUMAIIHH https://m.edsoo.ru/00add5d8
XUMHYECKUE CBOMCTBA COJIEN B CBETE
15 Mpe/ICTaBICHHI 00 brbmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
. bu6mmoreka [JOK
16 TonATne o ruapoimse cone https://m.eds00.ru/00add9d4
O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
17 3HAHUU https://m.edsoo.ru/00addd12
18 [IpakTnueckas pabora Nel. «Pemienue bubnnoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

https://m.edsoo.ru/00addbfa
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O00011IeHIE U CUCTEMATHU3ALMS
3HAHUH 10 TEME

bubmuorexa [JOK

19
«OIIEKTPOJINTUYECKAS TUCCOLHALIMSL. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

OO01mas xapakTepuCTHKA TaJIOTCHOB.

20 XuMHUYECKUE CBOWCTBA HA TIPUMEpE Brbmiorera [IOK
xopa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. CoJsiHast KHCIIOTA,

21 XMMHUYECKHE CBOICTBA, MOJIyUeHHE, brbmorera [IOK
IpEMencHHe https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 o Teme

22 «[lony4yeHnne coNTHON KUCIOTHI, bubinorexa IOK
H3yUeHHe 6 CBORCTED https://m.edsoo.ru/00ade348
Brruucnenus no ypaBHeHUSIM

23 XUMHUYECKUX PEAKIIUMA, ECITU OJIUH U3 Bubnmorexa [IOK
PEAreHTOB JaH B H3GHITKe https://m.edsoo.ru/00ade488
OO0m1as XxapakTepucTUKa JIEMEHTOB bubnmnorexa [JOK

24 VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

ot Haxoxnenue cepbl 1 €€ cCOeIMHEHUN B Bu6uorexa [JOK
npupoje. XMMHUIECKHe CBOHCTBA https://m.edsoo.ru/00ade64a
CephI

26 CepoBonopo, cTpoeHue, Gpu3nuecKue bubnmoreka [JOK

U XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunpl cepol. CepHas KUCIIOTAa,

27 (pU3MYECKUEe M XUMUYECKUE CBOWCTBA, bubmorexa [OK
NpHMEHeHHe https://m.edsoo.ru/00adea28
XUMUYECKHE peaklnu, Jiexalire B
OCHOBE MPOMBILIUIEHHOTO crioco0a

28 MOJyYECHHSI CEPHOM KHCIIOTHI. Bubmmorexa [IOK
XUMHUYECKOE 3arps3HEHNe https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeabl COeTMHEHUSIMU
CephI
Brraucnenne MaccoBoi 1071 BeIXO/a bu6mmoreka [IOK

29 MIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB

30 VA-rpynmsl. A30T, pacClipOCTpaHEHHE Bu6moreka [OK
B IPUPOJIC, PU3MUECKHE U https://m.edsoo.ru/00adeeat
XMMHYECKHUE CBOMCTBA
AMMHuak, ero puznueckue u

31 XUMHMYECKHME CBOMCTBA, MONYYEHHE U brbmorexa LIOK
NpHMeHeHHe https://m.edso00.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme

32 «IToyyeHne aMMUaKa, U3y4eHue ero Brbmmorexa LIOK
CBOMCTEY https://m.edsoo.ru/00adf180

33 A3oTHas KucioTa, e€ Gpu3nIecKkue u bu6mmorexa [IOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX

34 ynoopeHuii. XuMHIeCcKoe bubmorexa [OK
3arpsi3HEHHe OKPYKAIOIEH Cpeibl https://m.edsoo.ru/00adf518
COCTMHEHUSIMH a30Ta
dochop. Oxcun pochopa (V) u

35 dochopnas kucnora, pU3NIECKUE U Bubnmorexa IIOK
XUMIHYECKHE CBOHCTBA, MOMyUeH e https://m.edso00.ru/00adf68a
Hcnons3oBanue pocdaros B
KauecTBE MUHEPAIbHBIX YI0OpEHUH. Bu6miorexa IIOK

36 3arps3HEHHE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dhocdharamu

37 VYrnepoa, pacnpocTpaHeHuUE B bubnnoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuapl yraeposa, ux Gpusndeckue u

28 XMMHUYECKHE CBOMCTBA. Bu6miorexa IIOK
OKOIOTHIECKUE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHI0M yriaepoja (IV)

. bubnmoreka [JOK

39 YroInbHas KHCIOTa 1 €€ Cond https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

40 "ITosrydeHune yrieKucioro rasa. Bu6snmorexa LIOK

KauectBenHas peakius Ha
KapOoHaTHOH"

https://m.edso0.ru/00ae027e
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[lepBoHauanbHble TOHATHS 00

41 OpPraHMYECKHX BEIIECTBAX KaK O Bubmmorexa IIOK
COETTMHEHNSX YTIepoa https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

42 Kpemmnii n ero cocunenus https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

13 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME Bu6uorexa [JOK
«BaxHeHINe HEMETAILIBI U 1X https://m.eds00.ru/00ae0bf2
COCTMHECHUS»

O00011IeHNE U CUCTEMATU3AIS 10

44 TeMe «BakHeiiie HeMeTallIbl ¥ UX Bubmorexa [IOK
COCTHHEHIS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakKTepuCcTUKa XUMHYCCKHX
AJIEMEHTOB — METAJLIOB.

45 Mertaunueckas CBsI3b U bubanoreka IIOK
MeTaNINIeCKask KPHCTAILTHYECKas! https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKre CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

46 DIEKTPOXUMHUECKUH PsijI Bubsmoreka [IOK
HaIpSKEHU METAIUIOB https://m.edso00.ru/00ae1156
O61mure crnocoOb! MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus mo

47 YpaBHEHUSM XUMUYECKUX PEAKIN, bu6mmorexa IIOK

€CJIM OJIH U3 PEareHTOB CONEPIKUT
npuMecH

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



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubmuoreka [JOK

48 [lonsTie 0 KOPPO3UM METAILIOB https://m.eds00.ru/00ae1278
bubmuoreka [JOK
49 Ilenounble MeTasbl https://m.edso0.ru/00ae14b2
OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
50 KaJIas https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
51 KT U MarHui https://m.edsoo.ru/00ael15e8
. bubnuoreka [IOK
52 BaxHeHume coe/IMHERns KalbLus https://m.edso0.ru/00ae15e8
O0001IeHNE U CHCTEMATH3AINS
53 3HAHUH
JKécTtkoCcTh BOIBI U CIIOCOOEI €8 bu6mmoreka [IOK
54 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
55 "JKECTKOCT BOIBI U METOIBI €€ BH6J_1H0TeKa LHOK
yeTpanenHs” https://m.edsoo.ru/00aelae8
5 bu6mmoreka [JOK
56 AIIOMAHNH https://m.edso0.ru/00ae1c64
AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
57 TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
58 Keneso https://m.eds00.ru/00ae1d86
59 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmnoreka [JOK

(IT) u xene3a (I11)

https://m.edso0.ru/00ae35e6
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60

[IpakTuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxkneiue MeTajIbl U UX
COCUHCHHUS»

61

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
pPEareHToB J1aH B U30BITKE WU
COJICPKUT IpUMeCH. Beraucienus
MacCOBOM JOJIH BBIX0JIA MPOYKTa
peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

62

O0001eHUE U CUCTEMATU3 AL
3HAHUH

bu6mmorexka [IOK
https://m.edsoo.ru/00ael 750

63

KonTtponpsHast pabora o Teme
«BaxHeuime MeTauibl U1 UX
COEIMHEHUS

64

BemtecTBa " MaTepUallbl
MOBCEIHEBHON KU3HU YEIOBEKA

B

65

XUMUYECKOE 3arpsi3HEHNE
OKpy:karoleu cpensl. Ponb xumun B
pelIeHU YKOJIOTHIECKUX TTPOOIIeM

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3f50

66

O000111eHHE U CUCTEMATU3 AL
3HAHUU

bubmuorexa [JOK
https://m.edso0.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

66
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHSATHIL: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOHOE BEIIECTBO, CMECh
(omHOpOOHAsT W HEOJHOPONHAs), BAJICHTHOCTb, OTHOCUTEJIbHAS
aTOMHasg M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBasi JIOJds XHUMHUYECKOrOo »JJIEMEHTa B
COEIMHEHUH, MOJISIPHBIN 00BEM, XUMHYECKast peakuus,
KIacCU(pUKALlMs  PEaKIHil:  peakuud  COSAMHEHUS,  PEaKIHH
pa3joXKEeHUs, peakluyd 3aMelIeHHs, peaKkIuu OoOMeHa, 0JK30- U
SHAOTEPMUYECKUE PEAKIUU, TerioBod 3PGEeKT peakiuu, pacTBOp,
MaccoBas JI0JIsS BelIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs ) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHUS (GopMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

14

PaCKphIBaTh CMBICII 3aKOHOB COXPaHCHUS MACChl BEMICCTB, IOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIISIDHOT'O YYCHUS, 3aKOHA

ABoraapo

1.5

onpeaciIsATb BaJICHTHOCTb aTOMOB DJICMCHTOB B
6I/IHapHBIX COCAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XUMHUECKHE peakuuu (10 YHUCIy H COCTaBy
Y4YacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)




1.7

BBIYUCJIATh OTHOCUTCIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCCBhL
BCIICCTB

1.8

BBIYHCIISATH MACCOBYIO JIOJIFO XUMHUYECKOTO dJIeMEHTa 1o (popmyrie
COCIMHEHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

IPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI TO3HAHUS — HAOIIOJCHHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (pEaibHbI U MBICIIEHHBIH)

ITo Teme: «BakHelmmue MpeACTAaBUTCIIN HCOPIraHUYCCKUX
BCIICCTB»

2.1

PaCKpbIBaTb  CMbICJI OCHOBHBIX XUMHWYCCKHX TTOHSATHH:
OKCHJ, KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OTpeeNaTh NPUHAUICKHOCTh BEIIECTB K ONpPENCIIEHHOMY Kiaccy
coenuHeHul no popMynam

2.3

KJ'IaCCI/I(I)I/II_II/II)OBaTB HCEOPTraHNYCCKUC BCIICCTBA

2.4

XapaKTCPU30BaATb (OHI/ICBIBaTL) O6H.[I/Ie XUMHYECKHE CBONCTBA BEMIESCTB
Ppa3InIHbIX KJIaCCOB, IMOATBCPIKAAA OIMMCAaHHC nmpumMepamMun
MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKuHﬁ

2.5

IMPOrHO3NPOBATH CBOICTBa BC€IIECTB B 3aBUCHMOCTH OT HUX
KauCCTBCHHOI'0O COCTaBa, BO3MOHOCTHU HPOTCKAHHUA XHUMHYCCKUX
HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIeOBaTh MpaBWJiaM TMOJBb30BAaHUS XUMHUYECKOM TIOCYyIOW H
7a0opaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMUYECKHX OTMBITOB MO TOJMYYEHHIO U COOUpaHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PAcCTBOPOB IIENOYEH M KUCIOT C TMOMOUIBIO
WHIUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)

2.7

MPOBOAMTDH PACUEThI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu




IIo Teme: «llepuommyeckuii 3akoH u Ilepmommueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MOHSATHH: AApO aroma,
DIIEKTPOHHBIA CIIOM aToMa, aTroOMHas OpOWTal b, paauyc aToMma,
XUMHUYCCKas CBA3b, MOJIApHAsA U HCIIOJIApHAsA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpUIATCIbHOCTb, HOHHAA CBA3b, HOH, KATUOH, dHHUOH,
CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

OMHCHIBATh U XapaKTepu3oBaTh TaOimuHyro (Gopmy [lepuomudeckoit
CUCTEMBl XHMHYCCKHX D3JIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAsS
noarpynna (Arpynna)» u «nodounast noarpynmna (brpymmna)y,

«MaJple» U «OOJIBIINE) IICPpUOabl

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPHUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX NoyioxkeHus B [lepuonnueckoii cucreme

3.5

COOTHOCHUTh  O0O3HAu€HHUs, KOTOpble HUMEITCS B  TalIMIe
«Ilepnoguueckas cucrema xXumu4eckux ieMeHToB .M. Menneneesa»
C YHCJIOBBIMU XapPAKTCPUCTHKAMH CTPOCHHUA AaTOMOB XHUMHWYCCKUX
AJIEMEHTOB (COCTaB W 3apsj sijapa, OOIIee YUCIO DJIEKTPOHOB H
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM)

3.6

OonpeaAcCiIsAiTb  CTCIICHb OKHCIICHHUA 9JICMCHTOB B
6I/IHapHLIX COCAUHECHUAX

3.7

ONpeaACiIsITb BUIA XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHa}I) B
HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs




ITo Teme: «BGH_IGCTBO U XUMHYECCKasd peaKIus»

11

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUECKHUX IOHSITHHA: pacTBOP,
QJIEKTPOJIUTHI, HEJIEKTPOJIUTHI, AJIEKTPOIUTUYCCKAs JTUCCOIHALINS,
peaKkiMu MOHHOTO OOMEHa, KaTalln3aTop, XMMHYECKOe paBHOBECHE,
obpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCITUTEIIbHOBOCCTAHOBUTEIIBHBIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh,  XMMHYECKas  CBs3b  (KOBAJICHTHAs, HWOHHas,
METaJUINYeCKast), KpUCTAJUTMYEeCKasl peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkun

1.2

HIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U
MPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

COCTABJIATh YPABHEHUS DJICKTPOJUTHUECKOW JIUCCOLMUAIMH KHUCIIOT,
HIeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHEHHS pPEaKIUi
HOHHOrO 0OMeHa

1.4

pPacKpbIBaTh CYHUIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMMA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil

1.5

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaknuuu

ITo Temam: «HemeTalibl 1 UX COeAMHEHUI» U «MeTalibl U UX
COCOAUHCHUS

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIICTU(PUICCKNE XUMUUECKHE
CBOMCTBa MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasl ONHMCAHUE
MpUMEpaMu MOJICKYJIIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKHUX PeaKIun

2.2

COCTaBJIAATh YPABHCHHA peaKI.IPIfI, MOATBCPIKAAOIUX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH INPOTEKAHUSI XUMUYECKUX MPEBPALCHUN B Pa3IMYHBIX
YCIIOBHSIX




CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAaKXKe IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO

2.4 7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (AMMHUAKa U YIIIEKUCIOTO Ta3a)
IPOBOAMTH PpEaKLM{, MOATBEPXKIAIOLUINE KAadeCTBEHHbI COCTaB
pPa3NIMYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM IYTEM XJIOPUI-,
Opomun, woamna, KkapOonar, ¢docdar, cuwimmkar, cyinbdart,

2.5 TMJIPOKCUINOHBI, KaTHOHBl AMMOHUS, MOHBl HM3YYE€HHBIX METaJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB

3 I[To Teme: «XuUMUs U OKpY>KaroLas cpesiar

pacKpbIBaTh CMbICI OCHOBHBIX XuMHueckux noHsatuil: [1/IK BemecTsa;

31 KOPPO3Hsl METAILIOB

3.2 HIPUMEHSTh OCHOBHBIE ONIEPALIMH MBICIUTEIbHOMN 1S TEIbHOCTH —

aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTU3aIHIo,
BBISIBJICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3CH — JIJIst U3YUCHUS CBOICTB
BCIICCTB M XUMHYECKHX PEaKIMi; €CTeCTBEHHOHAYYHBIC METOIBI
MO3HAHUS — HAOIOICHHEe, H3MEPEHUEe, MOJICITMPOBAHNE, SKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIH )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
IIpenmer xumun. Posib XMMHUU B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena
11 U BemecTBa. GU3MUeCcKre CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB
[Tonsite o Meromax mo3HaHus B XxumMuu. Uucteie BemecTBa u cmecu. CriocoObl
1.2 pasjeneHus cMeceit
ATOMBI M MOJEKYIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJBI XUMHUYECKHX
1.3 31eMeHTOB. [IpocThie U criokHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuueckas Gopmysna. BaJeHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcuTenbHAs  aTOMHas  Macca.
1.4 OTHocuTeNnbHas MOJIEKYJISIpHAs Macca. MaccoBasi 10J1s1 XMMHUYECKOTO JIeMEHTa
B COCIMHEHUU
KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
15 MacChl M YHCIa CTPYKTYpPHBIX €IMHHUII BemecTBa. Pacuérel mo ¢opmynam
' XUMUYECKUX COCTUHEHUI
dusndeckue U XUMUYECKUE SBICHUS. XUMUYECKasl peakius U e€ MpU3HaKH.
16 3aK0H COXpAaHEHHS MACcChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. Kinaccudukarus

XUMUYECKHUX Peakinii (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)




1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYy10H, C mpaBUiiaMu
paboTel B JabopaTopur W TOpUéMaMH OOpallleHHus C J1abopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEUIeCTB, HAOMI0AeHHE PU3NYeCKUX (TIJIaBICHUE BOCKA, TassHUE
JIbAa, pacTUpaHHe caxapa B CTYyNKe, KUIEHHE W KOHICHCAlUs BOJIbI) U
XUMUYECKHX  (TOPEHHE  CBEYM, MPOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOH) SBJICHWUM, HAOJIIOJCHHUE M OIHUCAHUE
NPU3HAKOB MPOTEKAHWS XWMHUYECKUX peaknuid (pa3joxkeHWe caxapa,
B3aMIMOJICHCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHUE TUAPOKCUAA
meu(Il) mpu HarpeBanum, B3auMoeiicTBrE xelne3a ¢ pactBopom conu menu(Il),
M3y4eHUe CoCcO0O0B pa3esieHHs CMeceil (C MOMOIIbI0 MarHuTa,

¢buIpTpOBaHME, BHINAPUBAHHUE, AMCTHIULALMS, XpoMmaTtorpadus), MpOBEACHUE
OYHCTKH MTOBAPEHHOH COJIM, HAOIIOICHHUE U OIMCAHNE PE3YJIbTATOB IPOBEICHUS
OIIBITa, WITIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHUE MOJIENeH
MOJIEKYIT (IIapOCTEPIKHEBBIX )

Baxwneiimue MMPEACTAaBUTECIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucnopon — snemeHT u mpoctoe
BemecTBo. HaxoskaeHue kucimopona B MpHpoje, PU3NUYECKHE U XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CrocoObl
MOJIy4eHHUsl KUCIopojga B JabopaTopuud M MPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — aloTporHas MoAu(UKAIHS KUCIOpOaa

2.2

TennoBoit 3 dekT XuMUIECKON peakluu, TEPMOXUMHUECKUE YPABHEHHUS], IK30-
U SHAOTEpMUYECKUE peakuu. TOoIMBO: yroib U MeTaH. 3arpsi3HeHue BO3ayXa,
yCUJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Boopoia B IPUPOJIE,
¢bu3nvecKre 1 XUMHUECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TTOTYYCHHUS.

Kucnorts! u conn

2.4

MosnsipHblii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM




2.5

®dusnyeckue cBocTBa BOJbl. Bona kak pactBoputenb. PactBopbl. HackieHHbIE
Y HEHACBILLICHHBIE PAaCTBOPBI. PacCTBOPUMOCTH BelecTB B Bojie. MaccoBas 10is
BEIllECTBA B pacTBope. XUMHUYECKHME CBOMcTBa BOJbl. OcHoBanus. Poib
pacTBOpOB B IPUPOAE U B KU3HU 4esOBEKa. KpyroBopoT BOABI B MPHUPOJE.
3arpsisHeHuE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI

2.6

Knaccudukanmss nHeopranmdeckux coeauHeHuid. Oxcunbl. Kiaccudukarus
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyromue. Homenknarypa okcugoB. dusmueckne M XUMUYECKUE
cBoiicTBa okcuaoB. [lomydeHnue okcumoB

2.7

OcHoBanus. Knaccupukanust ocHOBaHMI: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBaHni. Pu3ndeckue U XMMUYECKHAE CBOKMCTBA
ocHoBanuil. [lonmyuenue ocHoBaHUM

2.8

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa xkucinor. @usndeckue u
XUMHUYECKHE CBOKMCTBA KUCIOT. Pan aktuBHoctu MmetasioB H.H. bexkeroBa.

[Tonyuyenue kucimot

2.9

Comu. Homenknarypa coneii. @usnueckne 1 XUMAYECKUE CBOWCTBA COJIEN.

[Tonyuyenue conen

2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI




2.11

XUMHUECKUI  SKCHEPUMEHT: KaueCTBEHHOE OIpEAEICHHE  COAEpIKaHUsS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, cOOMpaHMe, pacllo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOeHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIAOM U
yCJIOBHS BO3HHUKHOBEHUS M MpPEKpalleHus: ropeHus (mokapa), 03HaKOMJICHHUE C
oOpa3laMu OKCHJIOB W ONHUCAHHE WX CBOICTB, TMOJYy4YCHHE, coOHMpaHUe,
pacro3HaBaHUE€ M H3Y4YEHHE CBOWCTB BOJOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
BozopoJa ¢ okcuaoM menu(Il) (Bo3MOXKHO MCIOIB30BAaHUE BHIEOMATEPUAIIOB),
HaOmrofeHne oOpas3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEIOBaHHE
0cOOEHHOCTEH pacTBOPEHUS BEWIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBA, B3aUMOJACHCTBHE BOJAbI C MeETallaMd (HAaTpUEM U KaJlbLUEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB), ONPEACICHHE PacTBOPOB
KHCIOT M IIEJIOYeH C TOMOIIBI0O HMHIMKATOPOB, HCCIENOBaHUE OO0pasloB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJACHHE W3MEHEHUs
OKpacKM MHAMKAaTOpOB B pacTBOpax KHUCIOT M IIeJo4el, H3ydeHue
B3auMozeiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT €
MeTaJulaMH, peakuil HeWTpaau3aluy, NoJy4eHne HepacCTBOPUMbIX OCHOBaHMIA,
BBITECHEHME OJHOTO MeTajyla JpYyrdM U3 pacTBOpa COJIM, pELICHHE
HKCHEPUMEHTAIbHBIX 3a/la4 10 TeMe «BaxHellMe Kiacchl HEOPraHMYECKHX
COCTUHEHUN)

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHnue aToMOB. XUMUYECKasl CBSI3b.
OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBbie mONBITKY K1accuPUKAIIMN XUMUYECKUX 3JIeMeHTOB. [loHsTHE O rpymmax
CXOIHBIX JJIEMEHTOB (ILEIOYHBIE U IEIOYHO3EMENBHBIE METAJIbl, TaJIOTEHBI,
WHEpPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT aM(OTepHBIE OKCHUIBI U
TUIPOKCHIBI

3.2

[Iepnonnueckuit 3akoH. [lepnoanueckas cucteMa XUMAYECKUX 31eMeHTOB JI.1.
MenneneeBa. Koporkonepuoanas u JuimHHOnepuoHast ¢popmsl [leproanueckoit
cucreMbl xumuyeckux dieMeHToB .M. Menneneesa. Ilepuonasl u rpymnmsl.
@uU3NUEeCKUl CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIbI
JJIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3otonbl. Dnexktponsl. CtpoeHune
AJIEKTPOHHBIX 000JI04€K aTOMOB IEPBHIX 20 XUMUYECKUX I€MEHTOB




[Tepuonuueckoit cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIeMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUs pajauyca aroMOB XHMHUYECKHUX JIIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyINaM U MEpHOIaM.
3nauenue [lepuonnyeckoro 3akoHa u llepuoandyeckoil CUCTEMBbl XMMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npakTuku. .M. MenneneeB — y4€Hbli U
rpaxJ1aHuH

3.5

Xumuyeckass cBsa3b. KoBasieHTHass (HOJsipHAasT U HENOJSPHAas)  CBS3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

Crenennr okuciieHHs. OKHCIUTEIBHOBOCCTAHOBUTEILHBIC PCaKIu. Hpoueccm
OKUCJICHHS B BOCCTaHOBJICHHS. OKUCIIMTEIIM U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUH JKCHEPUMEHT: H3Y4eHHE O00pa3lloB BELIECTB METAUIOB H
HEMCTAJJIOB, BSaHMOHCﬁCTBHG THAPOKCHIAA LUHKAa C pacCTBOpaMH KHCIOT H
LICJIOYEH, IIPOBEJCHUE OIIBITOB, MJUTFOCTPUPYIOLIUX IIpUMEPBI
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLMN (FOpEHHE, peaklUuu pa3iokKeHUs,
COCIMHCHU)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

11

Ilepuoanueckuii 3akoH. [lepuoanueckast cucrema XuMHIecKux 3aeMeHTos J1.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB NEPBBIX TPEX IEPHUOJOB, Kalusl, KaJlbLUs M HX
COEMHEHUN B COOTBETCTBUHU C IIOJOKEHUEM 3JIEMEHTOB B llepuomnueckoi
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/IC BEIIECTBA: BUAbl XHMHYECKON CBA3H. THIIBI KpUCTAJUNIMICCKUX
pCI_HéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpPICTElJ'IHPI‘-IGCKOfI pCI_HéTKI/I
Y BUJIa XUMHYECKOM CBSI3H. KJ'IaCCI/I(bI/IKaI_II/IH W HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB (MC)KIIYHapO,Z[Ha}I n TpI/IBI/IaHBHaH). XHUMHYECKHE CBOICTBa BCIICCTB,
OTHOCAIIMUXCA K  pas3IM4YHbBIM  KJacCaM HCOPTaHUYCCKUX COCHHHGHHﬁ,
TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB




1.3

Knaccudukanus XuMU4YeCKUX peakluil 0 pa3IuyHbIM MPU3HAKaM (110 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TerIoBoMY 3d¢eKkry, Mo
M3MEHEHHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB, 110 00PaTUMOCTH,

M0 YYacTHIO  Karajau3aropa). OK30- H  JSHIOTEPMHUUYECKHE  PEaKIIHH,
TEPMOXUMHUYECKUE YpaBHeHUs. [IoHATHE O CKOPOCTH XMMHUYECKOW pEeaKIuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX M FeTepOreHHBIX peakuusx. [loHsTue o XuMu4eckoM paBHOBECHUHU.
@DakTOphl, BIMAIONIME HA CKOPOCTh XUMHUYECKOM pEaKIMH U TOJOKECHUE
XUMHUYECKOTO PAaBHOBECHUSI

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN Oananc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW  peakiun.  CocTaBlieHHE  ypaBHEHHUM
OKHCJIUTCIIBPHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I C HCIIOJIBb30BAHUEM MCTOJda
AJIEKTPOHHOTO OallaHca

1.6

Teopust 2JIEKTPOJIUTUYECKON AUCCOIUALIMHU. DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M AMCCOLMAIIMKM BEUIECTB C Pa3IUYHBIMH BUIAMU
xumMudeckoi cBsa3u. Ctenenb auccoruanui. CHUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIIOBUSI NMPOTEKaHUsl PeaKIuii HOHHOTO oOMeHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH M COJEl B CBETe MPEICTaBICHUNH OO0 SJICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [loHsATHE O THApPOIM3E coei

1.7

XUMHUUECKUH HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPUCTAJUIMYECKUX
PEelETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUIa HATpHs); HCCIelOBaHHWE 3aBUCHUMOCTHU
CKOPOCTM XHMHYECKOH peakiuu OT BO3JCHCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipoliecca
JMCCOIMALMU  KUCIIOT, wieoye u coneil  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUIMX NPU3HAKU
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHUE ra3a,
oOpa3oBaHue BOJIbI); OTIBITOB, WJUTIOCTPUPYIOIINX MIPUMEpBI
OKHUCJIUTEITbHOBOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu pasiioKeHus,
COCIMHEHUS), pPACMO3HaBaHWE HEOPTraHMYECKUX BEMIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI Ha MOHBI; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4

HemeTtamnnr u ux COCIUHCHUA




2.1

OO6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u (pu3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha [MPUMEpPE XJOpa
(B3auMoJIeHiCTBHE C METaJUIaMH, HEMETAJLJIaMU, 11eJI04aMu ). XJI0POBOAOPOI.

ComnsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, IIOJyUyeHuUE, puMeHeHue. JleiicTBue

XJiopa U XJOpPOBOAOpOJa Ha OpraHu3M 4YCJIOBCKA. Bakueitmme XJIOpUObl U HX
HaXOXXICHUE B IIPUPOAC

2.2

OO6mass xapakrepucTtuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHN OkucieHus. CTpoeHue u (pusnueckue cBoicTBa
IPOCTHIX BEIIECTB — KHCIOpOJa M Cepbl. AJIIOTPONHBIE MOAU(PHUKALUU
KHCJIOpo/a U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
¢usnyeckue M XxuMH4yeckue cBoicTBa. OKCHIBI cepbl KakK MpeAcTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKUE U XMMHUYECKHE CBOWCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT M crenuguueckue). XMMUYEeCKUe
pEaKIuy, JISKAIIMe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMONy4eHUs] CEpHON
kucinoTsl. Ilpumenenue. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl u e€ coeMHEHU B mpupoje. XUMHUYECKOe
3arpsA3HEHUE OKPY)KAIoLIeH Cpeibl COCUHEHUSMHU Cepbl (KUCIOTHBIE JTOXK[IH,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 NMpe10TBpaIeHHUs

2.3

OO6miass xapakTepucTuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEePHBIE CTETICHU OKUCIICHUS. A30T, paclpOCTPaHEHHE B IPUPOJIC,
¢duznueckue U XUMHUEcKHue cBoiictBa. KpyroBopor azora B npupoje. AMMHUAK,
ero ¢u3NYeCKue W XMMHYECKHE CBOWCTBA, MOJydyeHue W npumenenue. Comm
aMMOHUA, X (i)I/I3I/I‘—IeCKI/Ie U XUMHUYECCKUEC CBOfICTBa, IMIPUMCECHCHUC. KauectBennas
peakiusi Ha UOHbl aMMOHUS. A30THasi KHCIOTa, €€ MoyiydyeHue, pusudyeckue u
XUMUYECKHE CBOWCTBa (00mME Kak TPEICTABUTENs Kilacca KHCIOT |
cnenuduyeckue). Mcrnonb3oBaHre HUTPATOB W COJIEW aMMOHHUSI B KauecTBE
MUHEPATBHBIX yH0OpeHuil. XUMHUECKOe 3arps3HEHHE OKPYKAIOUIEH Cpemsl
COCTMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIU, 3arpsA3HEHHE BO31yXa, MOYBHI H
BOJIOEMOB)




2.4

®ochop, amtorponHsie Moaudukanuu Gocdopa, GpuMUECKHe U XUMUIESCKHE
cBoiictBa. Oxcun docdopa(V) u dochopnas xkucinora, QusnuecKkue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonb3oBanue (ochaToB B KadecTBe
MHUHEpAJIbHBIX YA00peHHiA

2.5

OO6mas xapaktepuctuka 371eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENCHM OKUCICHUA. YTJIEPOHA, aAJIOTPOIIHBIE
MOIU(UKAIMH, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriaepoza B npupozae. OKCuibl yriaepoaa, ux
duznYecKue W XUMHUYECKHE CBOICTBa, JACWCTBHE Ha JKHBBIC OPraHU3MBEI,
MOJIYYCHHEC U IIPUMCHCHHUC. DKOIOTrNYECKHUE np06neMm, CBA3aHHBIC C OKCHUJI0OM

yraepona(lV); rumoresa mio0anbHOrO MOTEIUICHUS] KIMMAaTra; MapHUKOBBIMA
a¢dekt. YTonbHas KHCI0Ta U €€ CONH, X (PH3NIeCKre U XUMUISCKUE CBOKCTBRA,
noJlyueHue M TnpuMeHeHWe. KadecTBeHHass peakmusi Ha KapOOHATHOHEI.
Hcnons3oBanne KapOOHATOB B OBITY, MEUITUHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO035I1CTBE

2.6

HepBOHaanLHBIe MOHATHSA 00 OpraHNYCCKUX BCHICCTBAX KAK O COCAUHCHUAX
yriaepoaa (MeTaH, OTaH, OJOTWIICH, alCTUWJICH, 3TAaHOJI, T[JIMLOCPHUH, YKCYCHasd
KI/ICJ'IOTa). Hx coctaB U XHMHYECKOE CTPOCHHUC. [ToussTHEe 0 OMOJOTHYECKHU
BAKHBIX BCHICCTBAX: JKUPAX, 6em<ax, yriieBoaax — 1 UX poOJIM B JKU3HU YCIIOBCKA.
MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX U HCOPTAHUYCCKUX COE€UHEHMI

2.7

KpemHuii, ero gpusnueckue 1 XAMHUUECKUE CBOMCTBA, MOJyYCHHE U TPUMEHEHHE.
CoenuHeHuss KpemHuss B mpupoje. OOmme mpencTaBieHus 00 OKCHJIEe
kpemuus(IV) u kpemaueBoit kucinore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY,
MEJUIIUHE, TPOMBIIUICHHOCTH. BaKHEWIINEe CTPOUTENBHBIC MaTepPHAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr Oe3omacHOro
UCTIOJIb30BaHUS CTPOUTEIILHBIX MATEPUAIIOB B IOBCETHEBHOMN JKU3HU




2.8

XVUMUYECKUN SKCIIEPUMEHT: H3YYCHHE OOpa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCJOTBHI, TIPOBEIECHHWE KAaYeCTBEHHBIX peakuuid Ha
XJIOPUJIMOHBI U HAOIIOZCHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPaKAIOLINE
buznyecKkue U XMMUYECKHE CBOICTBA raJIOT€HOB U MX COCIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(raloreHuI0B); O3HAKOMJIEHHME C oOpasuaMu cepbl U €€ COeTUHEHUSIMHU
(BOBMOXHO HCHOJB30BaHHE BHUIEOMATEpUaoB); HaOJIOJEHHE Mpoliecca
oOyrauBaHusl caxapa IMOJ JIeHCTBUEM KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOICTB pa30aBIICHHON CEPHOW KHCIOTHI, IPOBEIACHHE
KaueCTBEHHOMW peakiuu Ha cylnb(ar-uoH u HaOMIOJeHHE MpH3HaKa e&
MPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3UUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeUHEHUN (BO3MOYKHO HCIIOJNB30BAHHE BHUIEOMATEPUANIOB), OOpa3amMu
a30THBIX U (OCPOPHBIX YAOOPEHUI; TOydeHHE, COOUpaHue, Paclio3HaBaHUE U
W3YYCHHE CBOMCTB aMMHaKa; NPOBEJCHWEC KAYECTBEHHBIX PEAKIUi Ha HOH
ammMoHuss ®  (dochaT-HOH H HW3YYCHHE TPHU3HAKOB MX NPOTCKaHUS,
B3aUMO/ICCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIJIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAIIOB); HM3YyUYCHHUE MOJECICH KPHUCTAJUTMUECKUX
pemérok anMasa, rpadura, pyuiepeHa; 03HAKOMIICHUE ¢ ITPOIIECCOM afcopOnuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H YCTPOUCTBOM

MPOTUBOTA3a; MONyuyeHUe, COOMpaHHe, pacro3HaBaHHUE U H3y4YCHHE CBOICTB
VIJEKUCIIOro ra3a; MpOBEIEeHHWE KAayeCTBEHHBIX peakluii Ha KapOoHaT- U
CUJIMKAT-UOHBl M M3YyYEHHUE IPU3HAKOB HX NPOTEKAHMUS; O3HAKOMIIEHHE C
MPOJYKLIHUEW CUJIMKATHON MPOMBIIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTAIbHBIX
3amad o teMe «BakHelme HeMEeTaIIbl M UX COeTUHEHUS

Mertamisl 1 UX COeIMHEHUS

3.1

OO01mmas xapakTepuCTUKa XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkeHuss B llepuonnueckoi cucreme XuMH4YeCKUX dnemeHToB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaJIoB. MeTaimnyeckas CBsi3b U
METaJuIMuecKasi KpUCTauIMuecKass pemérka. OJIEKTPOXUMHYECKUH  psij
HaIpsHKEHUH METAILIIOB




3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTaisioB. [loHsTHe 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenouynsle MeTasuibl: MNosiokeHue B llepuonmyeckoll cucTeMe XHMHUYECKHX
anemeHToB JI.11. MenneneeBa; cTpoeHHE UX aTOMOB; HAXO0XICHHUE B IPUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABl HaTpusd U Kanud. [IpuMeHeHHMe IIENOYHbIX METAUIOB M HX
COCIMHEHU N

3.4

IIlemoyHo3eMeNbHBICE  METAIbl MarHuii W KajblIMH: TMOJIOKEHUE B

[Tepuonnueckoii cucremMe XxuMmuaeckux 3nemenToB JI.1. MennaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojae. PU3MYECKHe W XMMHYECKHE CBOHCTBA
MarHuss W Kajablidsg. BakHedime coeauHEHUs KaubIUs (OKCHI, THAPOKCH]I,
conu). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmomuHuit: nosioxkeHue B Ilepronnyueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aToMa; HaxoXXJAeHUE B npupoae. Ouzndeckue u
XUMUYECKHE CBOMCTBAa aMiOMUHM. AMQOTEpHBIE CBOWCTBA OKCHIA W
TUJPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB J[.1.
MeHnpneneeBa; CTpOEHUME aToMa; HaxoxaeHue B mpupone. duszuueckue u
XUMHYECKHE CBOMCTBa jxene3za. Okcuawl, ruapokcuabl u coiu sxenesa(ll) u
xenesa(Ill), ux cocras, CBOMCTBA U OTy4YEeHUE

3.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,
ux (I)I/IBI/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HN3YUCHHUC PC3YJIbTATOB KOPPO3UHU MCTAJIJIOB




(BO3MO’KHO MCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 0COOEHHOCTEH B3auMoiecTBUs
OKCHJIa KalblMsl W HaTpus C BOAOM (BO3MOXHO  HCHOJb30BaHUE
BUJIEOMATEPUAJIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BOJbI; MpoLiecca FOpeHus
’KeJe3a B KUCIIOpo/ie (BO3MOXKHO UCIIOIb30BAHNE BUEOMATEPHAIIOB); IPU3HAKOB
NPOTEKaHUs KAYEeCTBEHHBIX peakUUil Ha MOHbI (MarHus, KalbLUs, aJOMHHHUA,
nuHkKa, xenesa(ll) u xenesa(lll), mequ(1l); HabnroneHne u onvcanne NPOLECCOB
OKpalllMBaHUsl IUIAMEHM MOHAMHU HaTpus, Kauusd U Kajablus (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUA aJTIOMUHUS M THAPOKCUIA LIMHKA; PEIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o reme «BakHelIre MeTauIbl U UX COCIUHEHUD)

XuMus u OKpYyKaromasa cpeaa

4.1

HoBrle MaTCpHaJibl U TCXHOJIOIHU. BemectBa u MaTepuajibl B HOBCCHH@BHOﬁ
J)KU3HU YeJIOBEKa. XUMUS U 300POBLE. be3onacHoe ucnoib30BaHUE BEIISCTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ nmoMompb Ipu XUMHYCCKHX OKOrax H
OTpPaBJICHUAX

4.2

OCHOBBI 2KOJIOTUYECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsiI3HEHUE OKPYXKaIOLIeH
cpensl I1JIK. Ponp xuMuum B pernieHuu skosiorndeckux rnpobnem. Ilpuponnsie
WCTOYHUKU YTJIEBOJOPOAOB (yrosib, MPUPOIHBIA ra3, He(Th), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUHN SKCIIEPUMEHT: M3Y4YE€HHE 00pa3lloB MaTepuasoB (CTEKJIO, CIJIaBbI
METaJIJIOB, MTOJIMMEPHBIE MaTEpUAIIbI)

MPOBEPSIEMBIE HA OI'D IO XUMHU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
MPOBEPSAEMOro 0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHose PI'OC

1 IIpencrasnenue:
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0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAaYKH KakK obnactu COBPEMEHHOTI'O
€CTECTBO3HAHHUs, KOMIIOHCHTa 06]1.[6171 KYJIbTYpPbl H HpaKTquCKOfI
ACATCIIBHOCTH YCJIOBEKAa B YCIOBHUAX COBPEMCHHOI'O O6H.I€CTBa;
IIOHUMaHHUEC MECTa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HAaY4YHBIX MCTOAax ITO3HAaHHUA, B TOM YHUCIIEC SKCIICPUMCHTAIBHBIX U
TECOPCTUYCCKHUX MCTOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX pCaKHHﬁ; YMCHHUE UCII0JIB30BAaTh MOACIIN JJI 00BACHEHUS
CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npopecCHOHATBHON NEATEITLHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMUA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTHIKECHHSX
XMMHUYECKON HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS pPacCMaTpHUBATh
XMMHUIO Kak cepy cBoeit Oyaymiei npohecCHoHAIbHOW ACITEIbHOCTH
U CJIeJIaTh OCO3HAHHBIN BHIOOP XMMHUU KaK MPO(GHUIHLHOTO IPEMETa IPU
nepexo/ie Ha YpOBEHb CPEHET0 00IIero 00pa3oBaHus

Bnanenne cuctemMoll XHMHUYECKHX 3HAHHUM H YMCHHUEC HPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BAKHEUILIME XHWMHUYECKHE TMOHSATHUS: XHUMHMUYECKHI JJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJIHASA U
HEOJIHOPO/IHAs CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJIEKYJISIpHas
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIIOTa, OCHOBAaHHWE, COJb (CpEemHss), XUMHUYECKas
pCaKknus, pCeakKuuu COCAWMHCHUA, PCAKIUU Pa3JI0KCHHUA, PCAKIUH
3aMelIeHMs], peakluu oOMeHa, TEeIIoBOW 3(pPeKT peakiuu, 3K30- U
SHAOTEPMHUYCCKUC PCAKIMU, PACTBOP, MacCoBasg AO0J9 XUMHYECKOI'O
dJIeMEHTa B COEAMHEHUHT, MacCOBas JIOJIsl M TIPOIICHTHAS! KOHIICHTPAIIHS
BEILIECTBA B pacTBOPE, PO aTOMA, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI




opOuTanp, paadyc aroMa, BaJEHTHOCTb, CTENEHb OKUCIIEHUS,
XUMHMYECKass  CBsI3b,  DJIEKTPOOTPHULIATEIBHOCTh,  IOJAPHAs WU
HENOJIIpHAasi KOBAJICHTHAs CBSI3b, HOHHAS CBA3b, METAJUINYECKAs CBSA3b,
KpUCTaJUIM4ecKass pemérka (aToMHas, WOHHAas, MeTaJlJIMyecKas,
MOJICKYJISIpHAsi), UOH, KaTUOH, aHHOH, 3JEKTPOJUT M HEIIEKTPOJIHUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE ~ PEAKLUM,  OKHUCIUTENb U
BOCCTAHOBUTENb, OKHUCICHHME U  BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIE pPEAKIIUH,
CKOPOCTb XUMHYECKOM peakuuu, Kataimsarop, IIJAK, xopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOITOJIAralOlMe€ 3aKOHbl XHUMHHU: 3aKOH COXPaHEHHUS MaccChl,
nepuoanyeckuii 3akoH /.M. MenaeneeBa, 3aKk0OH MOCTOSIHCTBA COCTaBA,
3aKOH ABOrajapo

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:I,
TCOpUA BHCKTpOHHTquCKOﬁ JAUCCoManmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIbHO UCIIOIb30BaTh NU3YUYEHHBIE BELECTBA U MAaTEPUATIbI
(B TOM umnCIie MUHEpaAJIbHbBIE YI0OPEHUS, METAJUIBI U CILIaBbl, IPOTYKTHI
nepepaboTKU  MPUPOJIHBIX HMCTOYHHMKOB  YIJI€BOJOPOAOB  (YIJuid,
MPUPOAHOrO Ta3a, HePTH) B OBITY, CEIBCKOM XO3siiCTBE, Ha
MIPOU3BOJICTBE U MOHUMAHHUE 3HAYEHUS )KUPOB, OEIIKOB, YIJIEBOOB AJIs
OpraHM3Ma 4ejloBeKa,; YMEHHUE MPOTHO3WPOBATH BIUSHUE BEIIECTB U
XMMHUYECKHX IPOLIECCOB HAa OPraHU3M 4YeJIOBEKa MU OKPYKAIOUIYIO

MIPUPOHYIO CPENy

3.2

YMEHHME HMHTETPUPOBATh XMMHUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX IPEIMETOB

3.3

HaJM4yue OnbITa paboThl C pa3IMUYHBIMU UCTOYHUKAMU HH(pOpMaLuu 1o
XUMHUM (HayyHass M Hay4dyHO-TIONYJspHas JUTEparypa, CIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX

MPEBPALICHUSIX U IPAKTUYECKOM NMPUMEHEHUH U YMEHHE

HCIOJb30BaTh €€ s peICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aga4




BJ'Ia,Z[eHI/Ie OCHOBaMM IOHATHIHHOTO amnmnapara 1 CAMBOJIMYECKOT'O s3bIKa

4 XUMUU JUIsI COCTaBIIeHUs (POPMYIT HEOPTaHUYECKUX BEIIECTB,
YpaBHEHUH  XMMHYECKMX  PEaKIUWi; OCHOBAMH  XHMHUYECKOU
HomeHknarypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 3ieMeHTa B Ileproguueckoit
CUCTEeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio

S JJNIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOAOB, KaTUs U KAJIbLIUS
[IpencrarieHue o0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
JJIEMEHTOB (paguyc aToMa, JJIEKTPOOTPHUIATEIBLHOCTE), MPOCTBIX H
CIIOKHBIX BEIICCTB OT IOJIOKCHHS 3JIeMeHTOB B [lepmomudeckoit

6 cucteMe (B MaJIbIX MEPUOJIaX U TIIABHBIX MOATPYIIIAX ) U AICKTPOHHOTO
CTPOCHHS aToMa

7 YMmenue kinaccupuIpoBaTh:

7.1 XAMUYECKHE DIEMCHTBI
7.2 HEOPraHUYECKHE BEIIEeCTBa
7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpenensiTh:

BaJICHTHOCTh M CTETIEHb OKUCIIEHUSI XMMUUYECKUX DJIEMEHTOB, 3apsijl
8.1 HOHA

BH/JT XUMHYECKOH CBSI3U M THIT KPUCTALTMNICCKON CTPYKTYPHI B
8.2 COEIMHEHHSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeMecTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIh M BOCCTAHOBHUTEIb

9 YMeHue xapaktepu3oBarh (pu3nueckre U XMMUYECKHe
CBOMCTBA:

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, aimas,

9.1 KpeMHUH, a30T, pocdop, cepa, XJI0p, HATPUH, KaJuil, MarHUH, KaJIbIHii,

ATIOMUHHM, KEJe30)




CJIO’KHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX pACTBOPOB (BOJIa, aMMHAK,
XJIOPOBOZIOPOJI, CEPOBOJIOPOI, OKCUJIBI M THIPOKCHABI MeTaiuioB [—11A
rpynm, amomunusg, meau (II), nwmuka, sxeneza (II m III), oxcummbr
yraepoaa (Il u IV), kpemuus (IV), azora u pocdopa (IIl u V), cepsr (IV

9.2
u VI), cepuucras, cepHas, a30TUCTasl, a30THas1, pocopHasi, yroiabHas,
KpeMHHUEeBasi KUCI0Ta U X COJIN)

9.3 MPOTHO3UPOBaTh W  XapaKTepu30BaTh CBOICTBa  BEUIECTB B
3aBHUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOXKHOCTb IIPOTEKAHUS XUMUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX
YMeHUe COCTaBIATh MOJICKYJIIPHBIC ¥ MOHHBIC YPABHCHHSI PEAKITUiA, B

10 TOM YHCIIE:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIl

WUTFOCTPUPYIOIINX XHMHUYECKHE CBOMCTBA N3YICHHBIX KJIACCOB

10.3
(TpyIi) HEOPraHUYECKUX BEIIECTB

10.4 MTOJITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHnue BIYUCIATH (IPOBOAUTDH PacU€Thl):

OTHOCHUTEIIHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,

111 MacCOBYIO JIOJF0 XUMHUYECKOT0 DJIEMEHTA B COSTMHEHUH

11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
M0 YpaBHEHUSM XHUMHUECKUX pEaKIUd U HaXOIUTh KOIUYECTBO

11.4 BeleCTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB pPEaKuu

12 Bnanenue (3HaH#me OCHOB):

OCHOBHBIMH METOJJaMH HAyYHOTO TI03HaHUs (HaOII0eHIEe, H3MEPEHNE,
IKCIIEPUMEHT, MOICTTUPOBAHNUE) TIPU U3YICHHUH BEIIECTB U XUMUIECKHIX

12.1 SIBIICHUH; yMEHUE C(HOPMYIUPOBATH MPOOIEMY U MPEUIOKHUTH ITyTH €€
pelieHus
0e30macHOil paboOThl C XWMHUYECKUMH BEIIECTBAMHU, XHUMHUYECKON

12.2 MOCYI0M 1 1abOpaTOpHBIM 000PYJOBAHUEM




12.3

MpaBIWJIaMU OE30TaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YEeMBIMU
B MIOBCEJHEBHOM >KM3HH, IIPaBUJIaMH MTOBEACHUS B LIESIX COEpEeKEHUs
30POBbSl M OKPYXKAIOIIEH IPUPOAHOM Cpelbl; IOHUMAaHHUE Bpeaa
(omacHOCTH) BO3IECHCTBHMS Ha JKHUBBIE OPIraHU3MBl ONPEIEIEHHBIX
BELIECTB, CIIOCOOOB YMEHBUIECHUS W MPEAOTBPAILEHUS UX BPEAHOIO
BO3/ICUCTBUA

13

Hamuumne MPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUA M OCYIICCTBJIICHHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

131

U3Y4YE€HHE U OoNHcaHue GU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJIEHHE C
(GU3NYECKUMU U XUMUYECKHMH SIBJICHUSMU; OIBITHI,

WJUTFOCTPUPYIOLIME TPU3HAKU POTEKAHUS XUMHYECKUX
peakiuu

13.2

U3y4eHHe CIIOCO00B pa3JeNIeHUs cMecer

13.3

MOJIYUYCHHE KUCIIOPpOJa U U3YUCHUC CTO CBOI>'ICTB; MNOJIydeHHuEe BOAOpOaa
1 U3Y4YCHHEC €TO CBOﬁCTB; MOJIYYCHHC YTIJICKUCIIOIO I'a3a U U3YyUCHHUEC €TI0
CBOﬁCTB; IMMOJIY4YCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J1oJIe
PacTBOPEHHOTO BELIECTBA

135

IPUMEHEHHE WHIUKATOPOB (JlaKMyca, METUJIOpaHka u
¢deHondTanenna) Ui onpereNeHus XapakTepa cpeibl B pacTBOpax
KHCJIOT U LIeJIouen

13.6

WCCIIEIOBAHUE M OMNUCAHHE CBOWCTB HEOPraHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOJICHCTBUS KUCIOT C METAJNIAMH,
OKCHJAMU  METaJVIOB,  PAacTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMH; TIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHWI;
BBITECHEHHWE OJHOTO MeTajula JPyrMM U3  pacTBopa  COJIH;
ucciaeaoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIIOB ATIOMHUHHUS H
MHKA

13.7

pellIeHNE YKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUNY; « INEKTPOIUTHUYECKAS TUCCOLHAIU;
«Baxxkneimnne HeMeTaJJIbl ¥ UX COCTMHCHUS;

«Baxxuelnme MeTayIbl U KX COCIUHEHUS)




XUMAYECKHE  OKCIIEPHUMEHTBI,  WJUTIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHUs pPEaKIii MOHHOIO OOMEHa; KaueCTBEHHBIC PEaKLIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpAax HOHBI XJIOPUA-, OpOMHUI-,
nonua-, cyabdar-, pocdar-, kapdoHaT-, CHINKAT-aHUOHBI, THIPOKCHU/I-

13.8
HMOHBI, KATUOHBI aMMOHUS, MarHusi, KaJbIMs, aTIOMUHUSA, Kene3a (2+)
u xenesa (3+), meau (2+), nMHKA
14 YmeHue:
MPECTaBIATh PE3yabTaThl dAKCIEPUMEHTa B (OpME BBIBOJOB,
141 JI0Ka3aTelIbcTB, TpadUKOB M TAaOJUI[ W BBIABIATH SMIIMPUUYECKUC
' 3aKOHOMEPHOCTH
YCTaHABJIMBAThH CBSI3M MEXKAY pealbHO HAOII0AaeMbIMU XUMHUYECKUMU
14. SIBJICHUSIMU | TIPOIIECCAMHU, TIPOUCXOASAIIMMHU B MaKpO- U MUKPOMHUDE,

OOBACHATH IMPUYKUHBI MHOFOO6paSI/I5I BCIICCTB

INEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei
ATOMBI U MOJIEKYJTbI. XUMHUUYECKHE 371eMEHThI. CUMBOJIBI XUMUUYECKHUX JIEMEHTOB.
12 [IpocThie U CIIOXKHBIE BEIIECTBRA.
Xumuyeckasi popMyina. BaleHTHOCTh aTOMOB XUMUYECKHX AJIeMEeHTOB. CTETeHb
13 OKHUCIIEHUS
3aKkoH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAas aTOMHas Macca.
14 OTHOcuTeNpHAs MOJIEKYIIsIpHas Macca. MaccoBas oI XUMUYECKOTO DJIEMEHTa B
' COEIUHEHUY
KonugectBo BemectBa. Monbs. Momnsipraas Mmacca. MossipHbIit 00bEM Ta30B.
15
B3anMocBs3b KoIu4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
®u3znuecKne 1 XUMUYECKHE SIBJICHUS. XUMUUYECKAs pEaKIUs U €€ NPU3HAKH.
1.6

3aKOH COXpaHEHMsI MACChI BEILIECTB. XUMHUECKUE YPaBHEHUS




IIepunonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XxumMudeckux sineMenton JI.M.
MenneneeBa. Ilepuoasl u rpynmbl. uzndeckuili CMbICT TOPSIAKOBOIO HOMEPA,
HOMEPOB MEepUOa U TPYIIIBI AJIEMEHTa

2.2

Crpoenue atomoB. CoctaB aromHbIX sjep. M3otonsl. DnexTpoHbl. CtpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB NEPBbIX 20 XUMUYECKUX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB IEPBLIX TpéX
nepuoaoB, KaliuA, KaJbIHA (paL[I/cha aTOMOB, JJICKTPOOTPULATCIIbBHOCTH,
MCTAIMYCCKHUX U HCMCTATIIMYCCKHUX CBOﬁCTB) Hu ux COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUH
C ITOJIOKCHHUEM 3JICMCHTOB B HepHOZ[quCKOﬁ CUCTCMC U CTPOCHHUECM UX aTOMOB

Crpoenue BemecTna

3.1

XyUMHu4YecKas CBA3b. KoBanenTrHas (HOJ’IﬂpHa}I 151 HCHOJ'ISIpHaSI) CBA3b.
3HeKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKHUX dJIeMEHTOB. MIoHHas CBS3b.

Metannuueckas CBI3b

3.2

Tunel KpUCTaJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAs, MeTajInyecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEMIETKH M BUIA
XUMUYECKOU CBSA3U

Baxueiiiine NpEACTAaBUTCIIN HCEOPraHNMYCCKUX BCUICCTB. Hemeramner u wux
CcoeqUHEHMs. MeTauibl U UX COeTUHEHUS

4.1

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHH: OKCHIOB
(coneobpa3yroliye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpPHBIE) U HECOTIE00PA3yIOIIHUE;
OCHOBaHUH (mménoun u HEpPaCTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopozacoaepx aine u 0eCKUCIOPOIHbIE, 0THOOCHOBHBIE 1 MHOIOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

dusnuecKkrue ¥ XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOAOPO/A,
XJIOpa, KUCTIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

Ouznyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIMTHUS,
HATpUs, KaJIs, MarHUs U KaJbIusl, ATIOMUHHUS, jKeJie3a. DICKTPOXUMHUUECKUN psiJ
HanpsHKEHUH METAIIIOB




duzndyeckre U XUMHUYECKIE CBOMCTBA BOJOPOOAHBIX COC,Z[I/IHGHI/Iﬁ HEMCTAJJIOB:

4.4
XJIOPOBOAOPOJA, CEPOBOAOPOA, AMMHUAKA
®dusnueckue U XUMHYECKHE CBOKMCTBAa OKCHUIOB HemeTtamioB: cepel (IV, VI),
45 azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuausa(IV). [Tonyuenue
' OKCHJIOB HEMETAJUIOB
Xumnueckue cBoiictBa okcuaoB: MetamioB [A—IIIA rpynn, nuuka, mequ(ll) u
4.6 xenesa(1l, III). TlomyueHre OKCUI0B METaIIOB
XUMHYECKUE CBOMCTBA OCHOBaHHWI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
47 THAPOKCUIOB alIOMUHUS, JKeneza, UuHKa). [lomyuyeHme ocHOBaHUU U
' aM(}OTEepHBIX THAPOKCH]IOB
OO0mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHUEBOH, yronpHOU. OcoObie
4.8
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOU U a30THOM KHCJIIOT.
[Tomryuenue KuCIOT
4.9 OO0mre XUMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue conei
[lonyuenue, cobupaHue, paclo3HaBaHHE BOJOPOAA, KHUCIOPOJa, aMMHaka,
4.10 YTJIEKHCIIOro Ta3a B 1a00paTopuu
[Tonyuenne amMMmuaka, CEpHOM M a30THOW KHCJIOT B MPOMBIIUIEHHOCTH. OO0IIue
411 CHOCOOBI MOJTYyYEHHs METAJLIOB
4.12 I'eneTnyeckast CBSI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM
5 XHWMHYECKUE PEAKIUN
Knaccudukamnmss XuMuueckux peakiuii 1Mo pa3IudHbIM MPU3HAKaM: TI0 YUCITY U
51 COCTaBY Y4YaCTBYIOUIMX B pEaKUWU BEIIECTB, MO TEIUIOBOMY 3(dexTy, Mo
' W3MEHEHUIO CTETICHEW OKHMCIICHHUS] XUMHYECKUX YJIEMEHTOB
TennoBoii 3¢ hekT XMMUUYECKOH peakuu, TEePMOXUMHUUECKHE YpaBHEHUS. DK30- U
5.2 SHJOTEPMUUYECKHE peaKIuu. TepMOXUMUIECKHE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakuu. OKHUCIUTEIN U BOCCTAHOBHUTEIH.
53 [Ipoueccsl OKHUCJICHUS | BOCCTAQHOBIICHHSL. DNEeKTPOHHBII Oaitauc
' OKHCIUTEILHOBOCCTAHOBUTENILHON PEAKIIUN
Teopus 31eKTpoIUTUYECKON qucconranui. KaTuoHbl, aHHOHBI. DJIEKTPOIUTH U
5.4 HEeIEKTPONIUThHL. CHITbHBIC U ClIa0ble NIeKTPOIUThL. CTeNeHb AUCCOIUAIIH




PeaKHI/II/I HOHHOIO0 oOMeHa. YCJIOBHS IIPOTCKAHUA peaKuHﬁ HOHHOI'O 06M€Ha,

3.5 IIOJIHBIE M COKPAIIEHHBIE HOHHBIE YPABHEHUS peaKLuil
6 XuMHs U OKpYKarollas cpesa
BemectBa u MaTtepuaiibl B IOBCEJHEBHOM JKM3HM uenoBeka. be3omacHoe
6.1 HCIOJIb30BAHUE BELIECTB U XUMUYECKUX PEAKIIUN B JIAOOPATOPUH U OBITY.
IlepBast moMoOIb IPU XUMHUYECKUX 0’KOTaX U OTPABICHUAX
XUMHUYECKOE  3arpsi3HEHUE  OKpyKaroled  cpeabl  (KUCIOTHBIE — JI0XK]IH,
3arpsiI3HEHUE IIOYBBI, BO3[yXa U BOJOEMOB), CHOCOOBI €ro IPEIOTBPALICHUS
[Ipenenbuas ponmyctumas konmeHTpauus BemiectB (IIJK). Ponp xumuu B
6.2 pelIeHUU HKOJOTHYECKUX TpolsieM. VYCwieHne MmapHUKOBOro 3ddekTa,
pa3pylieHre 030HOBOIO CIIOs
[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaepoaa, KpeMHHUS U X COSAWHEHHUHA B
OBITY, MEIWIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM Xo3sicTBe. llpumenenue
METAJJIOB M CIUIAaBOB (CTajlb, YYyryH, AIOPAJIOMUHUN, OpoH3a) B OBITY H
6.3 IIPOMBIIIJIEHHOCTH UX coequHeHui. [oHsTHEe 0 KOppOo3UK MeTalljIoB, OCHOBHbIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
[TpupoaHble HCTOYHMKH YIJIEBOJAOPOAOB (yroib, NPUPOIHBIA ra3, HeQTh),
6.4 MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH
€pBOHAYaJIbHbIE MOHATUSA 00 OpPraHMYECKHUX BEUIECTBaX KaK O COEIMHEHUSX
I1 0
yriaepoaa (MeTaH, 3TaH, STWUJICH, AalleTUJIEH, 3TaHOJ, IJIMLEPHH, YKCycHas
6.5 kuciora). IloHaTne o OHMONOrMYECKM BaKHBIX BEILECTBAX: XHpax, Oekax,
YIJI€BO/AaX — U X POJIM B )KU3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o (opmynaMm XUMHUYECKHX COETMHEHUI
7.2 Macchl (MacCcOBOM) O PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XUMAYECKHM ypaBHEHUSIM




YUYEBHO-METOJNYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O IMPOLHECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

Xumus. 8 knacc: yueO. mis obmeoOpasoBaTenbHbx yupexaenuit / O.C.
I"abpuensH. - 3-e uzn., crpeotun. - M.: Jlpoda, 2022.

Xumus. kiacc: yueb. 1y oomeodpaszoBarenbHbIX yapexaeruit / O.C.
I"abpuensH. - 3-e uz., crpeotun. - M.: Jlpoda, 2022.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. I'abpuensn O. C., BockoboitnukoBa H. II., fAmykoBa A. B. HacronpHas
KHHUTA yuuTelnsd. Xumus. 8 Ki1.: Metoauueckoe nocodue. - M.: JIpoda, 2021. 2.
[Nabpuensn O. C., AmykoBa A. B. Terpanp nns 1abopaToOpHBIX OMBITOB U
npaktuyeckux padot. 8 ki. K yue6Huky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Ipoda, 2022. 3. T'abpuensu, O. C. Metoaudeckoe rnocodue k yueoHuky O.
C. I'abpuensina «Xumus». 8 kiacce / O. C. I'abpuensn. — M. : Jlpoda, 2021. —
109.

4. Tabpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 9 xknace / O. C. T'abpuensin. — M. : [Ipoda, 2021. — 108. 5. Xumus
: TeXHoJIorn4eckue Kaptol kK yueoHuky O. C. I'abpuensHa « Xumus. 8 Kiaacey :
meroanueckoe nocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2020 6. Xumus :
TexHoJornueckue kaptol kK yueOHuky O. C. N'abpuensna «Xumus. 9 kmacey :
Metoaudeckoe mocodue / JI. . AcanoBa. — M. : Ipoda, 2018 7. Xumusi. 8 ki.:
KoHuTposnbHbie 1 mpoBepoyHbie padoThl K yueOnuky O. C. 'abpuensna « Xumusi.
& / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymaxkosa u ap. - M.: [Ipoda,
2022. naHHBIE

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
UHTEPHET

http://him.1september.ru Enunas komnexuus L{IOP: IlpeameTnas kosekius
«XHUMHAD»
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