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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (penepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
M C Yy4€TOM KOHIICMIMU TMpenojiaBaHusi y4yeOHOro mnpeaMera «XUMHUS» B
oOpazoBaTeabHbIX opraHuzamnusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Aa€T TPEACTABICHHE O UENSIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABIIUBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KiaccaM W CTPYKTypUpPOBaHHUE TIO
pa3denaM M TeMaM NOporpaMMbl IO XHUMHH, OIpPEAECHSAET KOJUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAe/sIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE II€JIEH U3y4YeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIT  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronmmxcsi, HABBIKOB HX CAMOCTOSITEIBHOM Y4EOHOW JIESTEIBHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCICOBATEILCKAX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYaIOIINXCS;



criocoOCTBYyeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHONIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHble HampaBieHUs B OOyYEHUUM XMMHH OOECIIEUMBAIOTCS CHELUPUKOIM
COJEep)KaHusl  yuyeOHOro TMpeAMeTa, KOTOpBIM  SIBISETCA  ME€Jaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCSA CHUCTEMbl NEPBOHAYAJIBHBIX IMOHATHM XHMHHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEJIBHBIX 3HAYUMBIX ITOHATHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxona K €€ uszydeHuro. ColepaHHe CKIIAJBIBAECTCS U3 CHCTEMBI
IOHATHN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIMILY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akoHa /[. 1. MeHeneesa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMA U XUMHYECKOM CBS3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJUTUYECKOM JUCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K IpyrOMY, BBITIOJIHSASI YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U MOIYUYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKONW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
€€ CUCTEMHOM IIPUPO/IbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U METOIaM
IIO3HAHUA B Hayke. V3yueHune XMMUM NPOUCXOAWT C IPUBIICUCHHEM 3HAHUU W3
paHee M3YyYCHHBIX YUYEOHBIX mpeameToB: «Oxpyxaromuid mup», «buomorus. 5—7
KJacch» U «du3nka. 7 Kjaace.

[Ipy wu3ydeHWH XUMUU TPOUCXOIUT (HOpPMHUpPOBAHME 3HAHUNA OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4e0HOTO0 MpeAMEeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PaKTOB, MOHITHIH, 3aKOHOB U TEOPETUYECKUX MOJOKEHH, JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOIO XapaKTepa, A3blka HAyKH, B IPUOOILEHUH K



HAyYHBIM METOJAaM TIO3HAHUS MPU U3YYCHUHU BEIIECTB U XUMUYECKUX PEAKIIUi, B
GbopMHpPOBAaHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEA0BATEIBLCKON JIESITEIbHOCTH, OCBOCHUH TIPABUII
0e30macHOro 0OpallleHUs ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HH.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (¢$opMHUPOBAHHWE WHTEIJICKTYallbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPHUHATHIO PEHICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTb OOYy4YEHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOyJaromuxcs K CaMOCTOSATEIbHOW IMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTbITa PAa3HOOOPA3HON NESITENLHOCTH, MO3HAHUS W CAMOTMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— ((dopmupoBanue oOmEeH QYHKIMOHAIBHOW UM E€CTECTBEHHO-HAYyYHOUH
IrPaMOTHOCTH, B TOM YHCJI€ YMEHHUM OOBSICHATH M OIEHUBATH SBJICHUS
OKPYXKAIOIIEr0 MHpa, WCIONB3ys 3HAHWS W OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUH, PUMEHSITh UX TIPH PEIICHUH MPOOJIEM B TTIOBCEAHEBHOM KU3HU B TPYI0BOM
NEeSATEeTbHOCTH;

— ¢opmupoBaHHe y OOy4YalOIIMXCS TyMAaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
LIEJIeCO00Pa3HOro MOBENECHUST B OBITY M TPYAOBOM JAESATENBHOCTH B LENIAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOIIECH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIIs W HAMpPaBICHHOCTH IajlbHEHUIIIEro
oOy4eHus.

OO1ee 9rcno 4acoB, OTBEIEHHBIX I U3yUYEHHUsI XUMUW Ha YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 waco: B 8 kiacce — 68 dacoB (2 vaca B
Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. du3nyeckue CBOMCTBA BEHIECTB. ATIpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHUX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOocHUTeNbHAs aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast A0J1s1 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHHH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmyniam
XUMHUUYECKUX COCTUHEHUH.

du3nuecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKasi peakius U €€ MpUu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKINil (COeqMHEHUS, Pa3JI0KEHUS, 3aMEIIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYy/I0H, MpaBuiaMu paboThl B abopaTopuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lLoB HEOPraHMYECKUX BEIIECTB, HaOIOJIEHHE
¢u3nueckux (IJJaBjIeHUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIKE,
KUIICHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUH, MPOKAITMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
ONMMCaHWE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (paslioKEeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, paziioKeHHE TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBUE Keie3a ¢ pacTBopoM cojiu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: ¢ MOMONIbI0 MarHura, GuibTpOBaHHE,
BBITIAPUBAHUE, JUCTHILISAINSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPCHHOU
COJIM, HaOJIOJEHWE W  ONHUCAHHE  PEe3yJbTAaTOB  IPOBEJAEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYyI
(I1IapOCTEePKHEBBIX ).

BaxHelllnne npecTaBUTEIM HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — aineMeHT U MpOCTOe
BemecTBo. Haxoknenuwe kuciopoja B Tpupojae, (PU3NYecKue W XUMHUUYECKHE
cBoiictBa (peakmumu TopeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoOsI
MOJIYYCHHUST KHCIOpoja B JabopaTopud W MPOMBINIIEHHOCTH. KpyroBopoT
KHciopoa B mpupoje. O30H — aioTponHast MOAU(PUKALIUS KUCIOPOIa.



TennoBoit 3¢ (deKT XMMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsA3HCHHE
BO3]lyXa, YCUIIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — aneMeHT u ripoctoe BemecTBo. HaxoxkaeHne Boiopoia B Ipupo/ie,
busnueckre 1 XMUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ToTydeHus. KucioTsl
Y COJIH.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMHUYECKUM YPaBHECHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Pose pacTBOpOB B mpupoZie M B KU3HHU YelOBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, amMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckne U XUMUYECKUE
CBOICTBA OKCUJIOB. [loyueHne okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTm MetawuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknarypa coseil. @uzndeckue u XMMUYECKAE CBOMCTBA COJICH.
[TomydyeHue couei.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHECHUIA.

Xumuueckuii IKCnepumMenm:

KAUYECTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3YXE, MOJIyYECHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOpOAa, HabIoIeHne
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HMKHOBEHUS U
npeKpalleHus ropenus (rmoxapa), 03HakOMJIEHUE ¢ 00pa3aMu OKCHIOB M OTIHCaHHe
WX CBOMCTB, MOJy4eHUE, COOHMpaHHE, paclo3HABAaHUE W H3YyUYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTBue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOII0IeHHE 00pa3IioB BEIIECTB KOJINYECTBOM
1 w™momb, wWcclenoBaHWE OCOOCHHOCTEM pPACTBOPEHMSI BEIIECTB C Pa3IMYHOMN
PacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJEU
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICUCTBHME BOJLI C MeTalaMH (HaTpueMm u
KaJbllieM) (BO3MOKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3TMUHBIX KIIACCOB, HAOIIOACHIE H3MEHEHUS
OKpacCKH MHJIUKAaTOPOB B PACTBOPAaX KUCJIOT U LIEJIOYEH, U3YUYEHHUE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT ¢ METAUIAMU, PEAKIUI
HEWTpaIu3aluu, IMOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHWI, BBITECHEHHE OJIHOTO
MeTaJljla JPYTUM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
«BaxHeiire K1acchl HEOPraHUYECKUX COCTUHEHUIN).

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XHMHYECKAasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTtne o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBbIE W IIETOYHO3EMENIbHbIE METaIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIEe 00pa3ytoT aM(OTEpPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckunit 3akoH. llepuonnueckas cucTeMa XUMHUECKUX JJIEMEHTOB /1.
N. Menaeneena. Kopotkonepuoanas u nnuHHonepuoaHas hopmsl [lepuoanueckoi

cucteMbl xumudeckux anemeHtoB . M. Menneneesa. Ilepuoasl U rpynmsl.
PU3NYECKUAN CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK atoMoB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTM M3MEHEHUs paJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepunoandeckoro 3akona u [lepuognueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — ydéHbll U
IpaKIaHUH.

Xumuyeckass cBsi3b. KoBajieHTHast (TOJIApHAsE YW HEMOJSIPHAs) CBS3b.
DNEeKTPOOTPULATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucneHua. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporiecchl OKUCIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuui IKCnRepumMenm :

U3ydeHue oOpaslloB BEIIECTB METAIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIMI
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Mescnpeomemmoie ceasu

Peanuzanusi MeXNpeaMETHBIX CBS3EH MpU M3YYCHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK U MOHATHUH, SBIIOLNIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJU3, CHUHTE3, KiIaccuPuKauus, TMEepUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, MOJICIIb, SIBIICHUE.

®duszrka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUN 3apsiji, BEIIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHHE BEIIECTBA, ra3, (U3UYECKUE BEIUYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COoMHIIE.

buonorus: orocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPObI, TOJIE3HBIC
HCKOMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. [lepuonnueckasi cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
. MenaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHs, KABLIUS U KX COCTMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHne BeliecTBa: BUAbl XMUMHYECKOW CBsI3U. THIMBI KPUCTAIMYECKHUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUMA KPUCTAIUTMYECKON PEIIETKH U
BHJAa XUMHYECKOHN CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKHUX
COCJIMHEHUI, TEHETHUECKasi CBA3b HEOPTaHUYECKUX BEIIIECTB.

Krnaccudukaimsa XuMUYeCKUX peakiiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIrioBoMy 3 dexTy, mo
U3MEHEHHIO CTETNEHEH OKHUCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajlu3aTopa). DK30- U SHIAOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTne 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHITHE 0 TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusx. [loustue o karanuse. [lonsatue o xummuueckoMm paBHoBecuu. DakTopswl,
BIIMSIONIME HAa CKOPOCTh XUMHUYECKOM pEaKIUH M TIOJOKEHHE XHUMHUYECKOTrO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  JJCKTPOHHBIA  OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKuuu. CocraBienue YpPaBHEHUU

OKHCIUTCIBHO--BOCCTAaHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BaHHEM  MCTOAa
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M NHCCOLMAIMU BEMIECTB C PAa3JIMYHBIMU BUJIAMH
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakiiun noHHOTO OOMeHa. Y CnoBuUsl MPOTEKaHUs peakluii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUIN 00 3JIEKTPOIUTHYECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiu Ha HOHBL. [IOHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHHMYECKUX
BEIIECTB — METAJIOB U HEMETaoB (rpadura W anMasa), CI0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PeaKuu OT
BO3JICHCTBHSl  pA3JIMYHBIX  ()aKTOPOB, HCCIEIOBAHUE  DIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, HIEI0Yei U coel (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MAaTEPHAJIOB), IMPOBEIECHUE OIbBITOB, WIUIIOCTPUPYIOLIUX
OpU3HAKU TPOTEKaHUs pPeakluil HOoHHOro oOmeHa (oOpa3oBaHME OCajKa,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMNbBITOB, WIUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUHUH Pa3I0KECHHUS,
COCMHEHMsI), pAClO3HABAHME HEOPraHMYECKUMX  BEIIECTB C  ITOMOIIBIO
KA4EeCTBEHHBIX PEAKLIUNM HAa UOHBI, PEILIEHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaJyibl 1 MX COCAMHEHUSA

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue u (PU3HUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aUMOIECTBHE
C MeTaJUlaMM, HeMeTajulaMu, mienodamu). XisopoBoaopon. CoissHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, I[IOJly4eHHE, NpuMeHeHue. JlelicTtBue XxJjiopa H
XJIOPOBOJOPOJIa HA OPTaHM3M YeI0BeKa. BaxkHelIre XJIOpUIbl U UX HAX0KICHUE B
IIPUPOJIE.

O6mast xapakrepuctuka daeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3HUecKue CBOWCTBA
IPOCTBIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UUECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pu3nYecKue U XMMUYECKHE CBOMCTBRA (00IIME KaK MpeICTaBUTEs
KJjlacca KHCIOT M crnenuduyeckue). XUMHUUECKUE PeaKlMH, JieXkKallie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs CEepHOW KUCIOThl. [IpumeHeHue cepHOM
KUCIOThl. COJIM CEepHOM KHUCIOTHI, KAaueCTBEHHas peakuus Ha Cyiab(}aT-uoH.
Haxoxnenue ceppl U €€ COCOMHEHUM B NPUPOAEC. XHUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpenbl COEIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH, 3arpsi3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUA. A30T, paclpoCTpaHEHHE B MPHUPOJE,
¢uznueckue u xuMudeckue cBoiicrsa. KpyroBopot a3ora B mpuponae. AMMuUakx, ero
(¢uznyecKre U XMMUUYECKHUE CBOMCTBA, IOJyuyeHue U npuMeHenre. Coiau aMMOHus,
uX pU3NYecKrue U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
VMOHBI aMMOHUS. A30THas KUCJIOTa, €€ MOJy4YeHUe, (PU3NYEeCKHe U XUMHUYECKHE
CBOMcTBa (0OLIME KaK NPEACTaBUTENs Kiacca KHCIOT U cleuuduyeckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPATIbHBIX Y100pEHUH.
XHUMHYECKOE 3arpsI3HEHNE OKPYKAOLIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3AyXa, MOYBBl M BOAOEMOB). Dochop, anIoTpoIHbIE
Moaudukauuu gocdopa, puzndeckue U XxumMuueckre cBoictea. Okcua docdopa
(V) u dochopnas kucnora, GuMUecKne W XUMHUYECKUE CBOWMCTBA, MOJyUYCHHE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATIBbHBIX YI00PEHHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmnsl. OcCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. YTIIEpO/1, aJNIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHUe B MPUPOAE, PU3NUECKHE U XMMUYECKHE CBOWCTBA. AcopOLHs.
Kpyrosopor yrinepona B mnpupoae. Okcuipl yriepoaa, HX (QU3NYECKHE H
XUMHUYECKME CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPraHU3MBbI, IIOJy4CHHE W
IPUMEHEHUE. DKOJIOTHYECKUe MpoOJIeMbl, CBSI3aHHBIE ¢ OKcuAoM yriepona (IV),
TUMoTe3a TJIOOAIBHOIO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(PdeKT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYECKHE U XMUMHUYECKUE CBOICTBA, MOIYYEHUE U
npumeHenue. KadecTBeHHas peakuus Ha KapOoHaT-MOHBL. Vcmonb3oBaHME
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJ, IIULEPUH, YKCYCHas! KUCIIO0TA).
[TpuposnHblE MCTOYHHMKHM YIJIEBOAOPOJOB (yroyib, HPUPOAHBIN Tra3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJib B OBITY W MNPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJgax — 1 ux
poid B KM3HM 4elloBeka. MarepuanbHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TIOJIyYeHUE U
npumeHenue. CoenMHeHus KpeMHUs B pupojae. O6mue npeacTaBieHus 00 OKCUae
kpemaust (IV) u kpemaueBo kuciote. CUIMKATHI, UX MCIOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTU. Ba)kHelnMe CTpOUTENbHBIE MaTEepHalIbl: KEpaMUKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpoOmembl  O€30IMaCHOrO0  HCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3ll0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHON KHMCIIOTHI,
NpOBEJCHNE KaueCTBEHHBIX PEaKlUi Ha XJIOPU-MOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpAXKAIOLIMEe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
raJIOrTeHOB M WX COEIMHEHHH (BO3MOXHO HCHOJB30BAHKHE BUIECOMATEPUAIIOB),
O3HaKOMJIEHHE C 00pa3aMu XJIOPUIO0B (TAJIOT€HUI0B), O3HAKOMJICHHE ¢ 00pa3laMu
ceppl M €€ COeIUHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
HaOII0/IeHUE TIpoIecca OOYTIIMBaHUS caxapa MoJ JeHCTBHEM KOHIIEHTPHUPOBAHHON
CEpHOM KHCIJIOThI, U3YYEHUE XUMUUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KHCIIOTHI,
MPOBE/ICHNE KaUEeCTBEHHOM peaKIMy Ha Cylb(aT-uoH U HAOII0ACHUE MTPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYEeCKUMU CBOMCTBaMU a3oTa, ¢ochopa U ux
COEIMHEHHUI (BO3MOXHO HCIIOIb30BAHNUE BHUJIEOMATEPHAIIOB), 00Opa3uaMu a30THBIX
u (ochopHBIX yI0OpeHUi, MOJyICHUE, COOMPAHKE, PACIIO3HABAaHUE U M3YUYCHHE
CBOIMCTB aMMHaka, MPOBEIACHUE KAuYE€CTBEHHBIX pPEAKLUMid HAa WOH aMMOHUS H
docdar-uoH W U3yYEHHE [PU3HAKOB MX MPOTEKaHMs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEJbI0 (BO3MOYKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HU3YYEHHE MOJENIed KPHUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcOpOLMHU PACTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa, IIOJIyYCHHE,
coOupaHue, pacrno3HaBaHUE M U3yUYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
POTEKaHUsl, O3HAKOMIIEHHE C NPOAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEepPUMEHTANbHBIX 3a/ad Mo TeMe «BakHeillline HeMeTaibl U UX
COEIMHEHHUSD.

MeTtasibl U MX COEIMHEHUSA

OO01ast XxapaKTepUCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux anemeHToB JI. H.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HaIpspKeHU MeTaioB. @U3nYecKre U XMMUYECKHe CBOWCcTBa MeTaiioB. OOmue
criocoObl monydeHus MeTaioB. [loHsATHE O KOpPpO3WHM METAJUIOB, OCHOBHBIE
CTIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CIiiaBsl (CTalb, 9yT'YH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B [lepuonuyueckoil cucteMe XUMHUYECKHUX
anemeHToB . 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). Okcuiabl u
TMAPOKCUIBl HAaTpusi W Kanusa. [IpuMeHeHue WIeNOYHBIX METANIOB U HX
COCIMHEHUM.

[IleoyHO3EMENBHBIE METAUIBI MAarHud W KAIBLMWW: TOJIOKCHUE B
ITepuoanueckon cucreMe xumudeckux 3yeMeHToB . . MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJeHue B npupoae. u3nyeckue 1 XuMUYECKUE CBOMCTBA MAarHus U



Kayiblusl. BaxkHeiire coequHenns Kanbius (OKCUl, TUIPOKCU]I, coJin). ZKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHECHUS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHne atoma, HaxoxiacHue B mnpuponae. dusnueckue u
XUMHUYECKHE CBOMCTBA aFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
N. MeHnneneeBa, CTpO€HHME aToma, HaXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKUE CBOMCTBA *kene3a. Okcuibl, TMAPOKCcHabl U comu xene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ oOpasllaMd METa/lIOB M CIJIaBOB, HX (DU3UYECKUMU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHA
KaJblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOWCTB XKECTKOM BOJBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOKHO  HCIOJIb30BAaHWE  BHJACOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MarHHsI, KaJIbIUs, AIIOMUHUS, ITUHKA, xene3a (1)
u skenesa (I1), mexu (1), HaGmromeHHe W OMHCAHHME IPOLIECCOB OKpAIIMBAHHS
IJJAaMEHH WOHAaMU HaTpusl, Kalus U KajublUus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATIOMUHUS U
TUJIPOKCHUAA LIMHKA, PEIICHUE YKCIEPUMEHTANIBHBIX 3a7ay 1o teMme «Baxueimue
METAJIJIbl U KX COCTUHEHHUS.

XHMMUA M OKpPY:KaOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCTHMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pelieHr 3K0JI0THYECKUX
po0aem.

Xumuyeckuui IKcnepumenm:

u3ydeHue oOpasioB MartepuanoB (CTEKJIO, CIJIaBBl METAUIOB, MOJMMEPHBIE
MaTepualbl).

Mesrcnpeomemmnnie ceéa3u

Peanuzanmsi MeXNpeaMETHBIX CBs3€H Mpu M3y4eHUM XxuMuu B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiaccUpUKAIMsa, MEPUOAUYHOCTh, HAONIOACHHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIEINb, SBJICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duszrka: MaTepus, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJTU, U30TOIIBI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUYECKUIN 3aps, IIPOBOTHUKH,
MOJyIPOBOJHUKY, JTUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPHUCTAIIINYECKAs
peméTKa, CruiaBbl, (U3UYECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, 3KOCHCTEMA, MUHEpAIbHBIC
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIEC TOPOIbI, TTOJIE3HBIE
UCKOIIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XUMHH B €IMHCTBE Y4YCOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIM4HOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX ILICHHOCTHBIX OpUEHTALlMH U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEIWIO, TTOHUMAaHMS 3HAYEHUS XWMHYECKOM HAYKUM B JKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAAETh JAOCTOBEPHOW MH(pOpMaMein o
IIEPENOBBIX JIOCTH)KCHUSX W OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWMCTBE MUpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Y4eOHO-HMCCIEAOBATEIbCKOM, TBOpPUECKOW HW  APYrMX  BUJAX
NEeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOW MESITEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATENbHBIX 3aJay, BBINOJIHEHUH XHMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
Y B3aMMOITOMOMIH B MpoILIecce 3TOW yueOHOM NesITeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJECHWE WM IOCTYIIKM CBOMX TOBAapUUIEHM C MO3WIMM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE ISl OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHHIM,
M03HABATENIbHOM, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM 4YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYHHBIMU TEXHUYECKHMMH CpPEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHMI0O W NO3HAaHHUIO, JI0O003HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMo00pa3oBaHWIO, TMPOEKTHOM M  HMCCIEA0BaTEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBIEHHOCTH M YpOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKU3HHM, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KHU3HH, OCO3HAHHWE MOCIEACTBHMA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIONICHUsT MpaBui O€30MaCHOCTU TMpU  OOpAIICHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peasIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpPEC K NPAKTUUECKOMY M3yUYEHUIO Npodeccuil ¥ Tpyia pa3aIudyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM JESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUs  NPEAMETHBIX 3HAaHUW 1O  XUMHUH, OCO3HAaHHBIM  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIEeIHOW pOo(eCcCUOHATIBHON AESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCS B MPO(ECCUOHATILHON Cpelie;

6) 9KOJI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UICTOYHUKY KU3HU
Ha 3emyle, OCHOBE €€ CYyIIECTBOBAaHWS, INOHUMAHWE LIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIOJEHUS
paBuJ OE30MACHOTO MOBEAEHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MIPUPOIHON CPENON, sl TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
(dbopMHpOBaHUSI MUPOBO33PEHHUSI OOIIEHAYYHBIE MMOHATHUS (3aKOH, TEOpHUS, TPUHIIUII,
runore3a, (QaxkT, CHCTEMa, IMpolecC, OJKCHEPUMEHT U JIpyroe.), KOTOpbIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax M TO3BOJSIIOT Ha
OCHOBE 3HaHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIC), KOTOpble oOecneynBaioT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCHU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3W MEXIy OOBEKTaAaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHATh B TMpOIECCe TMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTaIpeMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, UCIIOIh3YEMbIC B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HaK (CUMBOJ JJIEMEHTA), XUMHUYecKas ¢opmysia U YypaBHEHHUE
XUMHUYECKON peakiuy — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaKIIH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJIh30BaTh TOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI 11 JOPMHUPOBAHUS TUTIOTE3HI 11O TIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

NpUOOpPETEHNE ONbITa IO TUIAHUPOBAHUIO, OPTaHMU3AIMU M TMPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM Tpollecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3YJIBTaTaM MPOBEAEHHOTO OITBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAsE JUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTHYECKU OLIEHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI W 3aMpOoChl MPU MOUCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHbIX W MO3HABATEIbHBIX 3a]1a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJNIb30BaTh MW aHAJIM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIMIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepPCcaibHbIe YueOHbIe 1eliCTBUS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOZ€ JUayiora 1 (WIK) AUCKYCCUH) IO CYILIECTBY
oOcykgaemMoll TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJHEHMS ITPEIJIOKEHHON 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIsITh  MOJYyYEHHBIE  pPe3yibTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX M THCHbMEHHBIX TEKCTaxX; JefaTh MPE3ECHTAIHI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOIO SKCIIEPUMEHTA (JJaDOPATOPHOIO OMBITA,
7abopaTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIIMX TPOOJIeM Ha OCHOBE ydéra OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCWCTBUH, OIpeAeseHue KpUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATeIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX M PEaKLUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/IaracMble B YCIIOBUH 3a/I1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 00s3aTENBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanpHO paboueid MmporpaMMoil,
BBIJIETISIFOT: OCBOCHHBIE 00YUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MPeAMETHOM o0jacT «XUMHUS», BUIBI
JEATEIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCupUKaIusi PEeaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAs
CBS3b, HWOH, KaTHOH, aHHWOH, PAacTBOpP, MaccoBas [0S BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUM U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguueckas cucrema xumudeckux osnemeHtoB /Jl. U.
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps sijipa, oOlIee YUCIO 3JIEKTPOHOB U
pacrpeiesieHrue UX MO AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B PeEakLUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/IAsi ONMMCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS XHUMHYECKHX TMPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JEMEHTa IO (QopMylie COECIUHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IIPUMEHATH OCHOBHBIE ONEPALIMHA MBICIIUTEIBHOM ACITENBHOCTH — AHAIIN3 U
CUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEeMaTU3allrio, KiacCU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBSA3€H — MJIs M3yYEHHs CBOMCTB
BEIIECTB M XMMHYECKUX PEAKLUUN, €CTECTBEHHO-HAyYHbIE METObI
NO3HaHUS — HaAOJIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJIb30BAHUS XUMHUECKOW OCYA0M U TaO0paTOPHBIM
o0opyJoBaHMEM, a TakKKe IMpaBUjiaM OOpallleHusi C BellecTBaMU B
COOTBETCTBUM C HHCTPYKUMSIMH 110 BBINOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB IO MOJyYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PaCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, peHoa(pTaIenH, METUIIOPAHXK
U Jpyrue).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKMX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIGHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBsI3b, TETUIOBOM A PexT
peakuuu, MOJlb, MOJSPHBIA  O0BEM,  PacTBOpP,  AIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IHUCCOLMALUS, PEAKIUU HOHHOIO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBaJIeHTHas, MOHHAs,
MeTaNInYecKas), KpucTauimueckas perérka, Koppo3usi METalIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAETbHO AOMYCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OMPENIECNATh BAJIGHTHOCTh U CTENEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH Mo (opmysiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaAKTEPU30BaTh
tabnnunyio (opmy Ilepuogmdeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYeHUS1, KOTOPhIE UMEIOTCS B IIEPUOANUECKON TaOJINIIE, C YUCTIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsan  sAApa, OOLIee YHWCIO JJIEKTPOHOB U PACIpENENeHHEe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejenax MallbIX MEepUoJOB U
TJIABHBIX MOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 4YMCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHCICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIAsi OMHCAHUE
npuMepaMu MOJEKYISPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJUTUYECKOM JUCCOIMALMUA  KHUCIIOT,
1IEJIOYEUN U COJIEU, TIOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJTF0 XUMHYECKOTO 3JeMEHTa Mo (QopMylie COCTUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOM peaKIlnu;

COOJTI0IaTh TIPAaBHIIA MTOJIB30BAHUS XUMUYECKON TTOCYI0M U Ta00paTOPHBIM
o0opy/ioBaHMEM, a TakKXKe TMpaBuia OOpallleHHs] C BEIIECTBaMH B
COOTBETCTBHUHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB IO IMOJYUYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yriIeKUCiIoro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIINE KAYECTBEHHBIM COCTaB Pa3IMIHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACITEIHPHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3aI1I0, BBISIBICHUE TPUUNHHO-
CJICJICTBEHHBIX CBSI3€H — ISl M3YYCHHS CBOMCTB BEIIECTB U XMMHUUYCCKHUX
peaKIuii, eCTeCTBEHHO-HAyYHBIC METOJbI II03HAHUS — HaAONIOJEHUE,
U3MEpPEHHEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEeabHbIA U MBICIICHHBII).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHnoBanue pa3aesioB u

KoanuyecTBO 4acos

KonTpoJbHbIE

IIpakTn4yeckue

JuaekTpoHHbIe (HU(pPOBbHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

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

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bub6mnoreka [IOK

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

Hroro o pasneny 20

Paznen 2. Baxuelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
51 Boznyx. Kucnopog. [lonstue 5 bubnuoreka [IOK

' 00 oKkcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilondarue o kuciorax 8 1 bubnuoreka [IOK

' ¥ COJISAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COEAUHEHUN https://m.edso00.ru/7f41837c

Hroro o pazneny 30

Pa3nen 3. [lepunoanueckuii 3axon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHHne aTOMOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUU



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

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

31 XHMIHECKHX OtemenToB /. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoenue
aroma
XuUMHYeECKasa CBI3b.
3.2 OKHUCITUTENBHO- 8 buGnnorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIUH
bubmuoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa TOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMUMHUYECKHE peaKkUU
11 [ToBTOpEeHue u yriayonenue 3HaHUN 5 1 bubnnorexka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLUALIHS. 8 1 1 bubnunoreka [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl M MX COETHHEHHS
OO11ast xapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 1
aneMeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTUIRL L-6p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 1 bubmorexa HOK
' PYTHEL ’ p https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01as XxapakTepUCTUKA XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazneny 25



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

Pasznea 3. MeTa/sibl 4 UX COeINHEHNSA

. bu6mmoreka [JOK
3.1 Obmpae croMCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueiimue MeTamibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus U okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHalnl B )KU3HU YEJIOBEKa 3 bubmmorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne nmudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 bu6nuoreka [IOK
yenoBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
2 IToHsiTHE O METONAaX IMO3HAHUS B XMMUHU 1 bubmmorexa [JOK
8 https://m.edso0.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna paboTsr
3 B J1a00paTOpUH M MPHEMBI OOpAIIEHHS C 1 bubmmorexa [JOK
patop P patll https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYIOBAHUEM)
Yucrele BemecTBa 1 cMech. CriocoOb! bubmmoteka [IOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3aenenue
5 cafeceﬁ (Ha T I/II:I)VIG € OYHCTKHU nolllaa E€HHOM 1 bubmorexa HOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuorexa [JOK
6 A 1
TOMBIH MOJICKYIBT https://m.edsoo.ru/ff0d2a6¢c
5 XUMHUYECKHUE dJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIIEKYJIIPHOE YUYCHHUE 1 bubmorexa TIOK
YAp ye https://m.edsoo.ru/ff0d2d50



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

3aK0H IOCTOSTHCTBA COCTaBa BCIIIECTB.

bu6nmorexa [IOK

10 X .B
umuyeckas popmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ffod2eae
XUMHYECKHUX 3JIEMEHTOB
OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubnuorexa [JOK
COCJIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. Mossipaast bubnmnoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
XuMHU4YEcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus KojimyecTBa, MacChl BEIIECTBA bu6nuorexa [IOK
10 YPaBHEHUAM XMUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakiuit
18 (coe I/IH(I;HI/ISIH A3TI0KEHUS 3a1\12e eLII-II/I}I bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONETUCT O60gII eHue 1 bubmmorexa [IOK
B JHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
KonTponbnas pabota Nel mo teme bubmuoreka [IOK
20
«BelecTBa 1 XUMHYECKUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk razos. CocTtaB Bo3yxa.
X X bubmuorexa [JOK
21 Kucnopon — a5eMeHT 1 IpoCcToe BEIIECTRO.

O3o0H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

dusnyeckue u XUMHUYECKUE CBOMICTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa LHOK
poAa (peartt » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTrie 00 OKCHIAX
CriocoObI MOJIyYeHHUsT KHCI0poia B
23 71a00paTOpPUX U MPOMBIIUIEHHOCTH bubmorexa LHOK
' https://m.edsoo.ru/ff0d497a
[TpuMmeHeHue Kucaopoaa
TemtoBoit 3¢ (heKT XMMHUECKON peakiinu,
24 MOHITHE O TCPMOXHMHYECKOM YPABHCHHH bubmmorexa [JOK
P P : https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUYECKUX PEAKIIHIX
Tomnuso (He)Th, Yroiab ¥ METaH).
25 3ar ;13H61§He?303z[yr a, CII0COOBI ;ro Bubmorexa IIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
PE0TBPALICHHS
[IpakTrueckas pabora Ne 3 o Teme
26 «Hpon eHHe I/II(::)O6I/I aHue KUCIopoaa brbmmorexa [OK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonopox — anemMeHT 1 mpocToe BELIECTBO. bubmuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 ®dusnvecKue 1 XMMUYECKHEe CBONCTRA bubmmoteka [IOK
Bozopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPOIa B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme
31 «Ilonmydenue u coOupanue BOI0poOIa bubmorexa [JOK
1 1P HOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MomnsipHblii 00bEM Ta30B. 3aKOH ABOraipo bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrancnenus O6’béMa, KOJIMYECTBA BCIICCTBA

bu6nmorexa [IOK

33 rasa o €ro u3BECTHOMY KOJIUYECTB
. Y Y https://m.edsoo.ru/ff0d55a0
BElIECTBA UIN 00bEMY
Brruncnenus 06b€MOB ra3oB 10 ypaBHEHHUIO
34 peaKuy Ha OCHOBE 3aKOHA 0ObEMHBIX bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
OTHOIICHUH T'a30B
35 Ou3nyecKkue U XMMUYECKHUE CBOMCTBA BOJIbI bubmmorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bu6mmoteka [IOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE 1
37 HeHacmuepHHHe paCTBO bl. MaccoBas 1o buGnnorexa LIOK
PacTBOPHL. https://m.eds00.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 no Teme
38 «[IpuroToBiieHHE PACTBOPOB C ONPEACIEHHOM bubmioreia LIOK
P N N P p . pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J10J1€i paCTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccuduKaIus, bubmmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XUMHYECKHE CBOMCTBA bubmuoreka [IOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHnue u XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 ['eHeTnyeckas CBsI3b MEX]y KJIaCCaMH bubmnorexa [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O06o01IeHre U cucTeMaTH3alus 3HAaHUH
- . https://m.edsoo.ru/00ad9ch?2
KoHTtponbras padora Ne3 o teme
50 "OCH(I:))BHLIC I(J'II::ICCBI HEOPTaHUYECKUX bubmmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITAN
51 XAMHYECKHX d71eMeHTOB. [ToHsTHE 0 rpymmax bubmorexa [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JICMEHTOB
[Tepuoanueckuii 3axoH 1 [leproandeckas
pHO pHOA Bu6nnotexa LIOK
52 crucTemMa XuMu4deckux anemeHToB 1. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Teproabl, TPYIIbI, OATPYIIIEI bubmorexa [IOK
PHOJEL, TPYITHIRL, TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK

HN30TomEI

https://m.edsoo.ru/00ada342
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CTpOCHI/IC OJICKTPOHHBIX 000JI0UEK aTOMOB

. bu6nmorexa [IOK
55 anemeHToB [lepuoauyeckoit cucremsr [1. 1. https://m.edsoo.ru/00adashe
Meupeneena
XapakTeprucTuKa XUMHYECKOTO 3JIEMEHTA T10
. bu6nmoreka [IOK
56 ero nojoxkenuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
J. . Menneneena
3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTUs Hayku U npaktuku. 1. U. bu6mmoteka [IOK
57 ..
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETILHOCTH ATOMOB bubnmnoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
u
59 OHHAA XUMUACCKasd CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XMUMAYECKas CBA3b bubnmorera [TOK
p https://m.edsoo.ru/00adaab8
61 KoBanienTHas HEOIsIpHAs XUMUYECKasl CBSA3b bubnmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 Crenens, okucieHms https://m.edsoo.ru/00adae28
63 OKUCIUTEIFHO-BOCCTAHOBUTEIBHEIE PEAKIIAU bubmorexa TTOK
peaxi https://m.edso0.ru/00adb076
64 OKHCIATEIN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponbhas padora Ne4 o teme «Ctpoenue bubmuoreka [IOK
aToMa. XuUMHUYECKas CBI3L) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60611eHNE U bubnmoreka [JOK

CUCTeEMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
CHCTEMAaTH3alMsl 3HaHU I https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpouabusie | Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Tepunoanyueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuorexa [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MCHCHHUH

5 CBOMCTB XMMUUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIEPUOJIOB
Knaccudukamnus u

3 HOMCHK(JI'I)aT a 1 bubmmorexa [JOK

yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIICCTB
By XuMH4eCcKoOU CBSI3H U
4 THIIBI KPUCTATUTHICCKHIX 1 bubmorexa [JOK
n P https://m.edsoo.ru/00adbac6
peméToK
KonTponsnas pabora Nel no

5 teme «lloBTOpeHue n 1 1
yriIyOJieHHe 3HaHUN OCHOBHBIX
pa3nelnoB Kypca 8 kimacca
Knaccudukamnms XuMudeckux

6 €eaKIUil Mo pa3IuuHbIM 1 bubnmorexa LOK
P p https://m.edsoo.ru/00adbch0
MPU3HAKAM



https://m.edsoo.ru/00adb59e
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[TonsTue o ckopocTu
XUMH4ecKon peakuuu. [lonstue

bubmuorexa [JOK

! O TOMOT'€HHBIX U I'€TEPOr€HHBIX https://m.edsoo.ru/00adbe9a
peaKkiusx
[ToHsITHE O XMMUYECKOM
paBHOBecuu. DaKTOPHI,

3 BIIMSIOIINE HA CKOPOCTh bubnmoreka [JOK
XMMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHNE XMMUYECKOTO
paBHOBECHs

9 OkucnauTenbHo- bubnuorexa [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOTUTHICCKOM

10 mucconuanuu. CUIbHBIE U Bubmaorexa ITOK
T — https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHNs peakuuil bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT
1 OCHOBaHUM B CBETE
12 Mpe/iCTaBICHHI 00 bubmorexa HOK

. https://m.edso0.ru/00add5d8
AIEKTPOIUTUUECKOM
JMCCOLMAIN
XUMHYECKHE CBOMCTBA COJICH B

13 CBETE TIPEICTABICHUI 00 bubnuotexa [JOK
AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JMCCOLMAIN

14 [TonsTHEe O THAPOIU3E COMEH bubmmorexa ITOK

https://m.edsoo.ru/00add9d4
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O0001IeHYE ¥ CUCTEMATU3 AU

bu6nmoreka [IOK

1 3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PelIeHIe bu6nmmoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAJIbHBIX 3a/1a4»
KonTtponsHas padora Ne2 o
17 TeMe «DNEKTPOIUTHIECKAs bubnmnoreka [JOK
qucconnanusa. XuMUYECKUe https://m.edsoo.ru/00addecO
peaKkiuu B pacTBOPAX»
06
18 | ranorerion, Xunticoxne buSmiorera LIOK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEpE XJIopa
Xnoposogopoa. CosnsiHas
19 KHCJIOTa, XUMHUYECKHUE bubmmoreka [IOK
CBOWCTBA, OJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
ITpakTuyeckas pabora Ne 2 o
20 teMe «llonydenue conssHOM bubmmnoreka [JOK
KHUCJIOTBI, U3y4eHue e€ https://m.edsoo.ru/00ade348
CBOWCTB»
Beruncnenus mo ypaBHEHUAM
91 XUMUYECKUX PEAKIUH, €CIIN bu6nunorexa [JOK
OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast XxapakTeprucTruKa bubnmoreka [JOK
a5eMeHTOB VIA-rpynisl https://m.edsoo.ru/00ade64a
93 ANOTpOIHBIE MOJU(PHUKAIINN bubnuorexa IIOK

cepnl. Haxoxaenue cepbl u €€

https://m.edsoo.ru/00ade64a
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COEAMHEHHH B IIPUPOJIE.
XUMUYECKUE CBOMCTBA CEPBI

CepoBoaopo/i, CTpOeHHUE,

24 ¢bu3nvecKue 1 XUMUYECKHe bubmmorexa [JOK
. https://m.edso0.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHas
o5 KHCIIO0Ta, (PU3NIECKHEe U bu6nuoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIeXKAIIKE B OCHOBE
MPOMBIIIICHHOTO CIIoco0a
26 MTOJIYYEHUS CEPHOM KHCIIOTBI bubmorexa LHOK
ye P ' https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HeHUE
OKpY’KaroIen cpesl
COCTMHEHUSIMH CePhI
97 Breraucnenne maccoBoi 10m bubmmoteka [IOK
BBIX0/1a IPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTrKa
3JeMeHTOB VA-TpyIIibel. A30T
28 acmpocT aHeHI/IIe)}l;HH HPOJIE , bubmorexa [IOK
pacipoctp PHPOZE, https://m.edsoo.ru/00adeea6
(bu3nUecKre 1 XUMHUYECKHE
CBOMCTBa
AMMHak, ero GuU3NYecKue u
29 XAMHUYECKHE CBOMCTBA bubmorexa [HOK
’ https://m.eds00.ru/00adf004
MOJTyYCHUE ¥ PUMCHCHHE
[TpakTuueckas padbota Ne 3 mo
bubnunorexa [JOK
30 teme «[lonmydyenune ammuaxa,

W3yYE€HHUE €r0 CBOMCTB)

https://m.edso0.ru/00adf180
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A30THas KUCJI0Ta, e

bubnmoreka [IOK

31 (bmfl HCCIIE I XUMHHCCIie https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb30BaHre HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
32 MUHEPAIbHBIX YA0OpEHHHA. bu6mmoreka [IOK
XHWMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>KaroIlen cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V) u
33 dbocdopHas Kuciora, bubnmoreka [JOK
¢busnvecKne 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Hcnonb3oBanue pocdaros B
34 Ka4yeCTBE MUHEPAIBHBIX bubmmnoreka [JOK
ynoOpeHut. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
MIPUPOIHON cpeabl pocharamu
VYraepon, pacpocTpaHeHHE B
35 HpHp(P;z[i[, E)I/IBI/II‘)IGCKII)/IC " bubmorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Okcupel yriepoja, ux
¢buznveckrue 1 XUMU4YeCcKHe
36 CBOMCTBA. DKOJIOTHYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOIEMBl, CBA3aHHBIE C
okcuziom yriepona (1V)
N bubnuotexa [JOK
37 ¥TONbHA KHCTOTA H €€ coTli https://m.edsoo.ru/00ae006¢
38 [Ipaktuyeckas padora Ne 4 o bubnuorexa IIOK

teme "[lonydyeHue yriaekucaoro

https://m.edsoo.ru/00ae027e
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raza. KauectBeHHas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘IaJIBHBIG IIOHATHS 00

bu6nmmoreka [IOK

39 OPFAfICCiX BEMECTBAX KAk O https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIiIepoaa
40 KpeMmuuii u ero coenuHeHus brubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemrenue sxcnepuMeHTaIbHBIX bubnmnoreka [JOK
3ama4 no Teme «Baxxueiimme https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COCIUHCHHUS
Konrtponsnas padora Ne3 o
42 TeMe «BaxHelme HeMeTalIbl bubmmorexa [JOK
https://m.edsoo0.ru/00ae0e18
1 UX COSTUHCHUS
OO6mras XxapakTepucTrKa
XHMHYECKUX DJIEMEHTOB —
MeTaJI0B. MeTamnueckas
43 CBSI3b M METaJUTMYECKast bubmiorexa LIOK
B https://m.edsoo.ru/00ae103e
KpUCTAJUITMYECKas pelIETKa.
dusznueckue CBOMCTBA
METAJLJIOB
XuMHUYecKrue CBOMCTBA
44 METAJIJIOB. but6mmorekxa [IOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB
OO6mwme crmocoOb! MOTyIeHUS
45 MeTajnoB. CIIIaBEI. bubnunorexa [JOK

Beruncrienus no ypaBHEHUAM
XUMUYECKHUX PEAKLUMN, ECIIH

https://m.edsoo0.ru/00ael1156
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OIVH U3 pCarcHTOB COACPKUT

puMecH
46 [TonsiTHE O KOPPO3UHU METAIIOB bubmmorexa [JOK
https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47 [lenoumbie MeTaNIEI https://m.edsogrUIOan14b2
48 Oxkcuzbl ¥ TUIPOKCUIBI HATPUS bubnmoreka [JOK
U Kanus https://m.edsoo.ru/00ae14b2
49 [llenouyno3eMenbHBIC METAILTBI bubnuorexa [JOK
— KaJILOUH U Mardaui https://m.edsoo.ru/00ae15e8
50 Baxwneriue coequHeHus bubnnorexa [JOK
KaJbLHS https://m.edsoo.ru/00ae15e8
51 O606HVICHI/I€ U CHCTEMaTH3aIus
3HAHUI
59 JKEcTKOoCTh BOABI U CITOCOOBI €€ bu6nuorexa [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
o | o o
METOIb 68 yoTpaHeHHs" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AJOMHHHH https://m.edsogrUIOanlc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA bubmuoreka [IOK
Y TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edsogru/Oanld86
57 Oxkcubl, THIPOKCUIBI U CONTU bubnuotexa [JOK

xenesa (I1) u xemesa (111)

https://m.edso0.ru/00ae35e6
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O0001IeHYE ¥ CUCTEMATU3 AU

58 .
3HAHUU
[TpakTnueckas padora Ne 7.
59 Pemenue sxcneprMeHTaIbHBIX bu6mmoteka [IOK
3a1ad4 1o reMme «Baxkneiime https://m.edsoo.ru/00ae3de8
METaJIJIBI U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JaH B
60 I/I36I>ITK€pI/IJII/I COJICPIKUT buomiorexa LIOK
Aep https://m.edsoo.ru/00ae1750
npuMecu. Beruucnenus
MacCOBOH JI0JIM BBIXO1a
MPOJYKTA PEaKuu
61 O06o011eHne U cucTeMaTUu3aIus
3HAHUU
KonTponsnas padora Ne4 no
62 Teme «BaxxHeiie MeTauibl 1
WX COCIMHECHUS
63 BemectBa u marepuassi B bu6nuorexa [IOK
MOBCEIHEBHON KU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HCHHE bubnmnoreka [JOK
OKpPY KaroLlEen Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnn bubmuoreka [IOK
HKOJIOTHYECKUX MPpodIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00011eHNE bubmuoreka [IOK
¥ CHCTEMAaTH3aIns 3HaHUH https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O60611eHNE bubnmoreka [JOK

U CUCTEMAaTU3aIusg 3HaHUU

https://m.edsoo.ru/00adb33c
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68 PesepBHblit ypok. O6001eHne 1 bubnnoreka [IOK
U CUCTEMAaTH3alusl 3HaHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA

Xummus, 8 kiacc /I"adpuensa O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEPHOE 00IIECTBO
«M3narenscTBO «lIpocBemenne»
Xumus, 9 knacc /I"abpuensa O.C., , AkimonepHoe o01ecTBo «M3aarenbeTBo

«Ipocsemienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacTonbHas kKHura yuuresns.
Xumus. 8 ki1.: Meroamueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensu O. C., SmrykoBa A. B. Terpans ams 1ab0paTOPHBIX OMBITOB M MPAKTHYECKUX
pabort. 8 k1. K yue6uuky O. C. ['abpuensina «Xumus. 8 kinace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueonuky O. C. 'abpuensna «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckune kaptol K yaeouuky O. C. ['abpuensHa «Xumus. 8 ximace :
Metomdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHoiornyeckue kapTol kK yueoHuky O. C. 'abpuensna «Xumus. 9 kimacey :
metoauueckoe nocodue / JI. . Acanosa. — M. : [lpoda, 2018

7. Xumus. 8 xi1.: KontposbHble u ipoBepouHble padoThl kK yueOHuKy O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

JNaHHLIE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://him.1september.ru EamnHas Konnekuma LLOP: MpeameTHas Koanekumsa «Xummsa»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuYHble SKCMEPUMEHTbI: XUMMUS.
Konnekuyus Poccuiickoro obuieobpasoBaTeibHOro noprana


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru ANXUMMUK: cait /1.H0. Annkbeposoi

http://www alhimik.ru Bcepoccuiickas onMmnunaga WKobHUKOB MO XMMUU
http://chem.rusolymp.ru OpraHuyeckas XMMmaA: 3NEKTPOHHbIN y4ebHMK ANA CpeaHei LWKOobI
http://www.chemistry.ssu.samara.ru OCHOBblI XUMWW: 3NEKTPOHHbIN YYeBHUNK

http://www hemi.nsu.ru OTKpbITbIA Konneax: Xumus


http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/




