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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeaLHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, TIPEICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (pesrepanbHON paboyeil MporpaMMbl BOCIIUTAHHS
U C Yy4€TOM KOHIENIMU TMpenojaBaHusi Y4eOHOro rmnpeameTa «XuUMHUS» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma mo XuMuUU AAET MOPENCTABICHUE O LENAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHS OOYYAIONIMXCS CpPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpefesieHde €ro Mo KjiaccaM W CTPYKTYpUpPOBaHUE II0
pazieiiaM M TeMaM MporpaMMbl 1O XHUMHH, OIpEAEiseT KOJIUYECTBEHHBIC U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEW OOydYarolmuxcs, ONpeAesIET BO3MOXHOCTH —MpeaMeTa IS
peanu3zanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOUW 00pa3oBaTelIbHOMN
IporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero odpa3oBaHus, a TakKe TPeOOBaHUN K
pe3yabTaraM 00yYeHHs] XUMUM Ha YPOBHE IIeJIel U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOW JESATEIIBHOCTH OOy4Yarolerocsi Mo OCBOCHUIO
y4eOHOTO COICpIKaHMS.

3HaHUWE XWMHUHU CIIY’)KUT OCHOBOWM st (OPMUPOBAHMUS MHMPOBO33PEHUS
00yy4aroIerocs, €ro MpeJCTaBICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib urparoT GOpMHUPYEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUSIX
DHEPTrUM M 00 HSBOJIONMK BEHIECTB B MPHUPOJIC, O MyTSIX PEIICHUS TII00AThHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, AHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUA WU
dbopMUpOBaHUsI KYJIbTYpPbl JUYHOCTH, €€ 00111eH 1 (QyHKIIMOHATILHON IPAaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CaMOCTOSATEIHHOM y4eOHOW  JIeATEeTbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KakK B
MOBCEHEBHOMN >KU3HU, TaK U B NMPO(PECCHOHATILHON AESITENbHOCTH; 3HAKOMUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3TJIAa HA
€IUHCTBO TPUPOJBI U 4YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TalloM B
dbopmHpoBaHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH oOy4Jaronmxcs;



CIIocOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYIHBIM
3HaHMUSM, K TPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBeHWs B OOYYECHHUHM XUMHUU OOCCIEUYHMBAIOTCA CHEIMPUKON
comepkaHusi  y4eOHOTO  TpeaMeTa, KOTOPBIA  SIBISETCS  TEAarorm4ecKu
aJanTUPOBAHHBIM OTpa’KeHHEM 0a30BOM HAYKH XMMHUHU HA ONPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHME OOYYarOUIUMUCS CHUCTEMbl TEPBOHAUYAIBHBIX MOHATHUM XHUMHH, OCHOB
HEOPTaHWYECKON XUMUU U HEKOTOPBIX OTAEIbHBIX 3HAUYUMBIX TOHSATUHN
OPraHUYECKON XUMUH.

CrtpykTypa cojepkaHusl TPOrpaMMbl 10 XUMHUHU cPopMuUpoBaHa Ha OCHOBE
CUCTEMHOTO moaxoaa kK e€¢ uszydeHuto. CojliepkaHUE CKIIAJBIBACTCS W3 CHUCTEMBI
MOHATUH 0 XUMHUYECKOM IJIEMEHTE M BEIIECTBE M CUCTEMBI IIOHATHHA O XHMHYIECKOM
peakmuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpTaHWU30BAaHBI 110 TPUHITUITY
MOCJIEIOBATEIHLHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUYECKUX IMPEACTaBICHHM
Pa3HOro YpOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSA

- ITepuomnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA

- YUCHHA O CTPOCHHH aTOMa U XUMHYECKOM CBiA3U,

- NpEACTAaBICHUM 00 DJIEKTPOIUTUYECKOW ITUCCOIMALIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHWS PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJTHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSISI PYHKITUW OOBSICHEHUS U TPOTHO3UPOBAHUS CBOCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHUSI U MOJIYYEHHS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHUS O XUMUUYECKOW COCTABIISIIOIIEN HAYYHON KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAaHMUS B Hayke. V3ydyeHue XMMUU MPOUCXOAUT C NPUBJICYCHUEM 3HAHUN M3
paHee M3YYECHHBIX YUeOHBIX mpeaMeToB: «Okpyxkarommii mupy», «buomorus. 5—7
KJ1acce» U «Pu3nkKa. 7 Kiaacey.

[Ipy wu3ydyeHUM XUMUU TPOUCXOJUT (OPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JIEATEIIbHOCTH YEJIOBEKA U KaK OJTHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJbTYpPhIL. 3a/1aua
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMHUYECKUX 3HAHUN —



BOKHEUUX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUIECKUX TTOJTIOKCHHH, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HayKd, B TPHUOOIICHUH K
Hay4YHbIM METOJAM IO3HaHUS NPHU U3YYEHUU BEUIECTB U XMMUYECKUX PEAKLNM, B
(dbopMHUpPOBaHNUY U PAa3BUTHN TTO3HABATEIHLHBIX YMEHUH U X MPUMEHEHUH B y4eOHO-
MO3HABATEIBHON U yueOHO-HCCIIEIOBATEICKON JEATEIbHOCTH, OCBOCHUH TPaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMHUU HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

- dbopMHUpOBaHHUE HWHTEIUICKTYaJbHO PAa3BUTOM JUYHOCTU, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

- HAIpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMATUYECKOE MpPHOOILEHUE
OoOy4JaronmMxcss K CaMOCTOATEIbHON I03HABATEIIbHON JI€ATEIbHOCTH, HAyYHbBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

- obecrieueHue YCIIOBHH, CIIOCOOCTBYIOIITNX IPUOOPETECHUTIO
00yJarOIUMUCS OIbITA PA3HOOOPA3HOM AEITeILHOCTH, IIO3HAHUS i CAMOIIO3HAHUS,
KITIOYCBBIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIIUH), HMCIOIIMX YHHUBEPCATHLHOE
3HAYCHHE [Tl Pa3TUYHBIX BUIOB JICATEIIBHOCTH,

- dbopmupoBanue oOmel (YHKIIMOHATBLHON M €CTeCTBEHHO-HAYyUYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUW OOBICHATH U OLCHUBATHh SBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHUSI U OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH MTPOOJIEM B IIOBCEIHEBHOM KU3HU U TPYAOBOU
JeATEIIbHOCTH;

- dbopmupoBaHre y OOy4YalOIMMUXCAd TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH DIKOJOTUUYECKU
1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHOM CPEBI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO1ee 9ncIiio 9acoB, OTBEAEHHBIX IS H3yUEHUSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBiseT 136 gacos: B 8§ kiacce — 68 gacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Tpenver xumun. Poiap XuMuM B KU3HU YelIOBEKAa. XMMHUS B CUCTEME HayK.
Tena wu BemecTBa. Du3nueckne CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMaX MO3HAHUS B XMMHU. UMCThIE BEHIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJIEKYJbI. XUMHYECKHE OJJIeMeHThl. CHMBOJBI XHUMHYECKUX
aneMeHToB. [IpocThie U cl0XKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumnueckasi popmysa. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BeriecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JII XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Monb. MossipHast Mmacca. B3auMocBsi3b kosindecTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IMHHUIl BemecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COSTMHEHUA.

dusnueckue U XUMUYECKHE SBICHHUS. XUMHUYECKasl peakius u e€ Mpu3HaKu.
3aKOH COXpaHEHHUs MacChl BellecTB. XWMHYeckue ypaBHeHHs. Knaccudukanms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XUMHYECKOM TOCYIOMH,
npaBuiIamMu padboThl B J1a0opaTopuu U NpuéMamu OoOpalleHus ¢ J1adbopaTOpHBIM
o0opy/ioBaHMEM, H3y4YeHHEC U oONHcaHue (HU3NYECKUX CBOMCTB 00pasIoB
HEOPTaHWYECKUX BEIIeCTB, HaOmOeHne Gu3NUecKuX (TJIaBJICHUE BOCKA, TasTHUE
JbJIa, pacCTUPaHue caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUsl BOJIbI) U XUMUYECKHUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aWUMOJICUCTBUE MeJa C
KHUCIIOTOM ) SIBJICHUM, HAOJIFOICHUE U OTMCAaHNE TPU3HAKOB IPOTEKAHMS XUMUYECKUX
peakiuil (pasyioKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOICHCTBHE
xkenesa ¢ pactBopoM cosi meau (II), uzyyenue crnocoOOB pasziesieHusi cMeceil: ¢
MTOMOIIbIO MarHUTa, (PHIIBTPOBAHNE, BRIMTAPUBAHKE, TUCTHILIAIMSA, XpoMaTorpadusi,
MIPOBEICHUE OYMCTKU MMOBAPEHHOU COJIM, HAOJIOJCHHE W OINHCAHUE PEe3yIbTaTOB
MPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE
Moelield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MeHT U MpocToe
BelecTBo. Haxoknenuwe kuciopojga B MNpupoje, (PU3NYECKUEe U XUMHYECKHE
cBoiictBa (peakmuu ropeHus). Oxcupapl. [lpumenenme kucmopoma. CrocoOsI
MOJIYYCHHUSI KHCIIOpOoJa B JA0OpaTOpUd H MPOMBINIIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — auioTporHas MoaupUKaius KUCcaopoaa.



TennmoBoit 3(hpPekT XUMUYECKOW peakIul, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojb M METaH. 3arpsi3HCHHE
BO3/yXa, YCWJIEHUE MapHUKOBOTO 3((heKTa, pa3pylIieHne 030HOBOTO CIIOA.

Bonopoa — aimeMeHT u ipocToe BemecTBo. Haxoxkaenue Bogopoa B Ipupoe,
duznyecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ToyueHus. Kucnoter
U COJIN.

MoutsipHbIil 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM YPABHEHHUSIM.

dusnyeckne CcBoOWCTBAa BOAbl. Boxa kak pactBopurens.  PacTBOpEI.
HacpllieHHBIE ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJIE.
MaccoBas f10Jis BelIecTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABI. OCHOBaHUA.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YesnoBeka. KpyroBOopoT BOIbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcuaoB. Puznueckue M XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccupukanuss oOcHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkmarypa ocHoBanunil. Duznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. Ousnueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTn MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coneil. @Pu3nyeckne 1 XMMAYECKAE CBOMCTBA COJIEH.
[lonyuenune cosen.
['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:.  KAUECTBEHHOE OIPENCICHUE COJACPKaHUS
KHCJIOpOJa B BO3/IyX€, MOTyuyeHHne, CoOnpaHue, paclio3HaBaHUE U U3yUECHHE CBOMCTB
KHCIIOpOJia, HAOJIOJICHUE B3aWMOJICHCTBUS BEIIECTB C KHUCJIOPOJIOM M YCJIOBHS
BO3HMKHOBEHUS W TPEKpAIEHUs TOpeHHs (ToKapa), O3HAKOMJICHHE C 00pasmamu
OKCHUJIOB M ONHKCAHWE HX CBOWCTB, MOJy4eHHUE, COOMpaHHE, paclo3HABaHUE U
M3y4YE€HHE CBOWCTB BOJIOpOJia (TOpeHHE), B3aUMOJICUCTBHE BOAOPOAA C OKCHIOM
meau (I1) (BO3MOXHO MCTIONB30BaHUE BUCOMATEPHUATIOB), HAOMIOICHHE 00Pa3IoB
BEII[ECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB
C pPa3IMYHON PaCTBOPUMOCTBIO, TMPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J0JIe pacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJIbI C METaIaMHU
(HatpueM ¥ KajuplueM) (BO3MOXKHO  UCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
WCCJIEIOBAaHNE OO0pa3lloB HEOPTaHWMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaOJII0/ICHNE U3MEHEHUS OKPACKU MHIAMKATOPOB B PACTBOPAX KHUCJIOT M IIIEJIOYEH,



u3ydeHue B3aumoaeiicTeus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOTBI, KUCIOT
C METaJUIaMH, peaklMil HeUTpaau3aluu, IMOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHME OJHOr0 MeTajula JpyruM U3  pacTBOpa  COJU, PELICHUE
DKCHEPUMEHTAIIBHBIX 3a1a4 N0 TeMe «Baxuenmme Kiaacchl HEOPraHUYECKHUX
COECTMHEHUI».

IMepuoauueckuii 3akoH u Ilepuognueckast cucreMa XUMHYECKHUX
aiemMenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble MOMBITKK KIACCU(PUKALUU XUMHYECKUX dyeMeHTOoB. [loHstHe O
IpYIIax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE M MIEJIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3yloT aM(OTEpPHbIE OKCHUJIBI
Y TUJIPOKCHUIBI.

[Tepunonnueckuit 3akoH. [leppoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /I,
N. Menneneesa. KopoTkonepuoanas u aimHHonepuoHas ¢popmsl [leproanueckoit
cucreMbl xumuueckux sneMeHToB /. M. MenneneeBa. llepuoabl ¥ TpyIllbL
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otomnsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYEK aToMOB TMepBbIX 20 XMMHUYECKHMX  DJIEMEHTOB
Ilepuonnueckoin cucremsl . 1. MenneneeBa. XapaKTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHsI paguyca aTOMOB XHWMHMUYECKHX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykn W npaktuku. . M. MenneneeB — y4€HbIM u
IpaKJaHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHass W HENOJSpHAs) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

CrenieHn OKHUCJICHHUA. OKHCIUTEILHO--BOCCTAHOBUTCILHBIC pE€aKnuu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. uU3ydeHHE OOpa3LOB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJECHMCTBUE THUAPOKCHAA LHMHKA C pPAcTBOpPaMU KHCIOT M
HIEJI0YEH, MPOBEICHHUE OIBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEAKIUH (TOpEHHE, PEAKIIMH PA3IIOKECHHUS], COSTUHEHUS ).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeaMETHBIX CBA3EH NpHU H3YYEHUHM XHUMHHM B & Kiacce
OCYILECTBIISIETCSl 4YEpPe3 HCIOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK U MOHATUH, SBIIIOIIMXCA CUCTEMHBIMU JUISl OTAEIBHBIX NPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEHHO--HAy4HbIE TIOHATHUS: HAyYHBIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJINW3, CHUHTE3, KIacCu(pUKalusi, MEepUOAUYHOCTb, HAONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

dusuka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIBI,
pPanvoaKTUBHOCTb, MOJIEKYJA, AJEKTPUYECKUI 3apsiji, BEIIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHUE BEIIEeCTBA, Ta3, (PU3MUECKUE BEIMYUHBI, E€IMHUILIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, rugpochepa, MUHEpPaIbl, TOPHBIE OPObL, IOJIE3HbIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBO M XUMHYECKAS PeaKIUsA

[lepnonnueckuit 3akoH. [leproanyeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue atoMoOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAJIU, KAIBLMS U UX COEAMHEHUM
B COOTBETCTBMM C IIOJIO)KEHHEM JJIeMEHTOB B Ilepuomuueckoin cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMUYECKOM CBSA3U. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THNA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX BELIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Ppa3IM4YHbIM KJacCcaM HEOPTraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakuil Mo pa3InyHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy Yy4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(dekry, Mo
WU3MEHEHUIO CTENEHEH OKHUCICHHUSI XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U S3HIOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuuecko peakuuu. llonsrue 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHEe O TOMOTE€HHBIX U T'€TePOTECHHBIX
peakuusx. [lonarue o karanuze. [lonarne o xumuueckoM paBHoBecUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTb XUMHMUYECKOM PEAaKIUU MU II0JO0KEHUE XUMHYECKOTO
paBHOBECHS.

OKUCIINTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMU,  JJICKTPOHHBIA  OayaHc
OKHCJIUTEIILHO-BOCCTAHOBUTENBbHON  peakumu.  CocraBieHne — ypaBHEHHH
OKHCIIUTEIHHO--BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HCIOJIB30BAaHHEM  METOa
3JIEKTPOHHOTO OanaHca.



Teopus 3JIEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KartnoHnsl, aHMoHbl. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIW4YHBIMH BHUIAMMU
XUMHUYECKOH cBs3u. CteneHp nucconuannu. CuibHbIE U CJ1a0bIe AIEKTPOJIUTHL.

Peakiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMil HOHHOTO OOMeHa,
MOJIHBIE M COKpAIEHHbIE HOHHBIE YypaBHEHHs peakuuid. CBOKCTBa KHUCIOT,
OCHOBAHUI1 U COJIEH B CBETE MPEACTABICHUMN 00 31EKTPOIUTUYECKON JUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJECISAMH KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB M HEMETaIoB (rpadura W ajiMasza), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIuu OT
BO3JCHCTBUS  pa3iaMuYHbIX  (AKTOPOB, HCCIEIOBAHUE  3JIEKTPOINPOBOJAHOCTH
pPacTBOPOB BEUIECTB, MPOIECCA JUCCOIMAIIUN KUCIIOT, IEI04Yel U coliel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHUAJIOB), MPOBEAEHUE ONBITOB, HILUIOCTPUPYIOLIUX
MIPU3HAKHU MIPOTEKAHUS peaKklinii HOHHOTO oOMeHa (00pa3oBaHKE 0CajlKa, BbIIEICHUE
rasa, o0Opa3oBaHUE BO/JIbI), OMBITOB, UIUTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIIHHO-
BOCCTAHOBUTENBHBIX pPEAKIUN (TOpEHHE, PEaKLUHUH pPa3IoKEHHs, COCAUHEHUS),
pacIio3HaBaHWE HEOPTraHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEAaKIINM Ha
WOHBI, PEILICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble CTereHu okucieHusa. CTpoeHue U (pu3myeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTaJllaMH, HEeMeTaJUlaMH, IerodaMmu). XiaopoBojopod. CoisiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IMOJNy4YeHUE, MpuMeHeHue. JlelicTBue Xxjopa u
XJIOPOBOJIOPO/IA HA OPTAHU3M Y€JIOBEKA. BakHENIIME XJTOPUIBI U UX HAXOXKIECHUE B
MIPUPOJIE.

OO6mast xapakrepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENeHU OkucieHus. CTpoeHHe U (PU3UUECKHE CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJNIOTPONHBIE MOAU(PUKALINKA KUCIOpOAa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpOA, CTpOCHHUE, (pU3MUecKHe U
XUMHUYECKue cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NYecKue 1 XMMUYECKHE CBOMCTBA (00LIME KaK MPEACTaBUTEINS
KJlacca KUCIOT U crneruduyeckue). XUMUYECKUE PEaKIUu, JiekKallhue B OCHOBE
IPOMBIIIJIEHHOTO CMOco0a TMOMy4YeHHsI CEpHOM KHUCIOThl. [IpumeHeHHe cepHOit
kucnoTbl. Cou CEepHOM KHCJIOTHI, KaueCTBEHHAs peakius Ha Cyiab(paT-HOH.
Haxoxnenue ceppl M €€ COCOMHEHHM B NOpUPOAEC. XUMHUYECKOE 3arps3HEHHUE



OKpY’)Karolel Ccpeapl COCIUHEHUSIMU Cepbl (KHUCIOTHBIE MOXKIU, 3arpsa3HCHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIEeHHUS.

OO6mast xapakTepucTuka 3jeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBbIE CTENEHH OKUCICHHS. A30T, pacpOoCTpaHEHHE B MPHUPOJIE,
duznyeckue u xuMuueckue cBoiictBa. KpyroBopot azota B npupoje. AMMHaK, ero
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MoTyyeHue u npuMenenne. Conu aMMOHUS,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHue, (PU3UUYECKHEe U XUMHUYECKHE
CBOWcTBa (00mME KaK TPEACTAaBUTENS KiIacca KHCIOT M CHEHH(PUIECKHE).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAJIbHBIX YJJOOPEHU.
XUMHYECKOE 3arps3HEHNE OKPY’KAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIS
TOKIM, 3arpsi3HEHHE BO3MyXa, MOYBBI M BOJOEMOB). Docdop, amIoTpomHbIC
moaudukamuu docdopa, puznueckue u xumuueckue cBoictra. Oxcun docdopa
(V) n ¢docdopnas xucinora, pusnueckre U XUMUUYECKHUE CBOMCTBA, IMOJIyYEHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

OOmas xapakrtepuctuka 3meMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHbIE CTENIEHN OKUCIICHUS. Y TIEPO/l, aJUIOTPOIHbIE MOAU(UKALIIH,
pacnpocTpaHeHue B MpUpPoe, GU3HMUECKHE U XUMHUYECKUE CBOMCTBA. AAcCopOIusl.
Kpyrosopor yraepoga B mnpupoje. Oxcuabl yriaepoaa, UX (QU3NYECKUE HU
XUMHUYECKHE CBOMCTBA, IEVCTBUE HA KUBbIE OPTaHU3MBI, [TOJIyYEHUE U TIPUMEHEHUE.
DKOJIOTUYECKUE MPpOOJIeMBbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (IV), rumotesa
rJI00JIBHOTO MOTEIJICHUS! KJIIMMAaTa, MapHUKOBBINA d(DPeKT. YTroapHas KUCI0Ta U €€
CONM, MX (PU3NYECKHME U XUMHUYECKHE CBOWCTBA, IMOJyYEHHE M NPUMEHEHHE.
KauectBenHas peakuusi Ha kKapOoHaT-HOHBI. Vcnonb30BaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IIIMLUEPUH, YKCYCHAs KACIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, MNPUPOJHBIA Ta3, HeDTh),
NPOAYKTHl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPax, OeNKax, yrieBoJax — U Ux
poid B OKU3HM 4YeloBeka. MarepuaibHO€ €IUHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usndeckue ¥ XUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npumenenue. CoequHeHus KpeMHus B mpupojie. OO1rue npeacTaBaeHus 00 OKCUae
kpemHus (IV) u xpemHueBoi kuciore. CHIIMKaThl, UX MCIOJIb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BaskHelye CTpOUTENbHbIE MaTepHallbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, xenme300eTod. [IpobGmemsr Ge30macHOr0  MCHOJIB30BAHUS
CTPOMUTEBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKU3HHU.



Xumuueckuii Ikcnepumenm: u3ydeHre o0pa3lioB HEOPraHUIECKUX BEUIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KAUECTBEHHBIX PEAKIIMI HA XJIOPHUI-UOHBI
¥ HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpa)karoiue Gu3nuecKue u
XUMHUYECKHE CBOMCTBA TaJIOT€HOB M MX COEAMHEHHWI (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOreHU0B),
O3HAaKOMJIEHUE ¢ 00pa3iamMu cepbl U €€ COeAMHEHUSIMU (BO3ZMOMXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE Tpoliecca OOyIIIMBaHUS caxapa Moja JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCJIOTBI, HW3YYEHHE XUMUYECKHUX CBOWCTB
pa30aBIEHHON CEpHON KHWCJIOTHI, TPOBEICHWE KAYeCTBEHHOW pEaKIuu Ha
Ccyab(GaTHOH M HaOMIOJeHUE TNpU3HAKa €€ TMPOTEKAHUS, O3HAKOMJICHHE C
bu3nUecKuMu CBOMCTBaMH a30Ta, ¢ocPopa W HUX COCIUHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3laMu a30THBIX U (ochOopHBIX
yI00OpEeHHil, IoJy4eHHne, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOICTB aMMHaKa,
MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (ochaT-uOH U U3yUEHUE
MPU3HAKOB KX MPOTEKAaHMs, B3aNUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOMN
KHCJIOTBI C MeJbl0 (BO3MOKHO WCIIOJNb30BAaHUE BUIEOMATEPUATIOB), W3Y4YEHUE
MoJieJIel KpUCTAJUIMYECKUX PEHIETOK aiMasa, rpadura, QyiiepeHa, O3HaKOMJICHUE
C MpoleccoOM aacopOLUU pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTUBOrasa, MoJyyeHue, coOupaHue, pacrno3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasza, MpOBEACHHE KAaYeCTBEHHBIX peakluuil Ha KapOoHAT U
CWIMKAT-UOHBl W M3y4YEHHE TMPU3HAKOB HUX TNPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEN CUITMKATHOW MPOMBIIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4
110 TeMe «BakHenIre HeMeTaulbl U UX COCIUHECHUSY.

MeTtasibl U MX COeAUHEHUS

OO01mast XxapaKTepUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosoxeHuss B llepuonnueckor cucreme xumuueckux sneMeHToB [l U.
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHHE METAIOB. MeTtajuindeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  peméTka.  DJIEKTPOXUMHYECKHM P
HaMpsHKeHUH MeTaioB. Pu3NUecKkre U XUMHYECKHE CBOMCTBA MeTauioB. OO0Iue
CIOCOOBI TIONMy4YeHUs: MeTauioB. [loHSATHE O KOPPO3WMM METAJIOB, OCHOBHBIC
criocoOBbl 3alUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyTyH, JIOPATFOMUHUM, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxkeHne B [lepuoandyeckon cucTteMe XUMHUYECKUX
anementoB /. M. MeHnneneeBa, CTpoeHME MX aTOMOB, HaXOXIEHHUE B IPHUPO/IE.
duznyeckre U XMMUYECKHUe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUBI HATpUs U Kains. [[prMeHeHne Ie0YHBIX METAIIOB U UX COCTMHEHHM.

[[lenoyHO3eMeNbHBIE METAUIBl MAarHuid W KaJIbLUA: TOJIOKEHHE B
ITepuoanueckon cucreMe xuMudeckux 31eMeHToB JI. 1. MenneneeBa, cTpoeHue ux



aTOMOB, HaXOXJIeHUE B Npupoje. PU3nUecKue U XMMUUYECKUE CBOMCTBA MarHus U
Kanblus. Baxknelinme coequHenus Kanblius (OKCUI, THIPOKCU, cor). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmomMuHUN: TTookeHne B [leproinueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHe aroMa, HaXOXAcHUE B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIIPOKCUIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [leppoandeckor cucreMe XMMHYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTPOCHHE aToMa, HaxoXJIeHWE B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcuibl, ruipokcuabl U conu xkenesa (I1) u xenesa
(IIT), mx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE C oOpasllaMd METAJJIOB U
CIUIABOB, WX (PU3WYECKUMH CBOWMCTBAMH, H3YUYCHHE PE3YJIbTATOB KOPPO3HUH
METAJTIOB  (BO3MOXXHO  MCIIOJIb30BAaHME  BHJICOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSl OKCUJA KaJbIIUsS U HATPUsS C BOAOW (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HMCCIIEIOBAHUE CBOWMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS
xKere3a B KUCIopoje (BO3MOXKHO MCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), MPU3HAKOB
MPOTEKAHUSI KauyeCTBEHHBIX pEaKIMid Ha HWOHBI: MarHus, KaJbIUs, aJIOMHHUS,
uuHkKa, sxenesa (II) u xxenesa (I11), menu (1), HabnroneHNEe U ONTUCAaHUE TTPOLIECCOB
OKpallMBaHMUS I[UJIAMEHUM HWOHAaMHM HATpus, Kajuusg ¢ Kalblusi (BO3MOXHO
WCIIOJIb30BAaHUE  BUJCOMATEpPUAJIOB), UCCIeNIOBaHHE aM(OTEpPHBIX  CBOWCTB
TUAPOKCHUA ATTFOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHEeHIIne METaIJIbl U UX COSTUHEHUSD.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOM XWU3HM 4YeJloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momornrs mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKalollel cpeabl (mpenesibHas J0MmycTUMast
KOHIIeHTpanus BeuiecTs, aanee — [[JIK). Pons XxumMuu B pelieHun 3KOJIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:
H3yueHHe 00pa3loB MaTEpUaIoB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC

MaTepHuabl).

Mesicnpeomemmuuwle céa3u

Peanuzanmsi MEXNpeaMETHBIX CBA3€H NpU W3YYEHUHW XUMHH B 9 Kiacce
OCYILECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHME KaK OOIIUX eCTECTBEHHO-HAYUYHBIX
MOHSTUN, TaK W TOHSTHM, SBISIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.



OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: HAy4YHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, AaHalu3, CHUHTE3, KJIACCU(pUKAIMI, NEPUOTUYHOCTb, HAOIIOIEHHE,
IKCIEPUMEHT, MOJICIIMPOBAHUE, W3MEpPEHHE, MOJIeNb, SIBJICHHE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, dJEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIBI,
PanvoOaKTUBHOCTbD, MOJIEKyJIa, AIIEKTPUUYECKUI 3apsi, IPOBOTHUKH,
NOJYIIPOBOJIHUKY, JUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TeElO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIMYECKAs]
pemérka, CruiaBbl, (pU3MYEecCKHe BEIUMYMHBI, €IUHHIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TIOPO/IbL, TOJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHSA NPOrpPaMMbl OCHOBHOIO OOWLIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XMMHH B €IMHCTBE y4eOHOU H
BOCIUTATEIbHON JESATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIETYPHBIMM U JTyXOBHO-HPaBCTBEHHBIMU LEHHOCTSIMHU, NPUHATHIMH B
o0IlIecTBE MpaBWIAMH M HOPMAaMH IMOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JIMYHOCTHBIE  pPE3yJbTaTbl  OTPaXarOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTUBHBIX IE€HHOCTHBIX OpUEHTAUUMNd U
pacHIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DATPHOTHYECKOTO0 BOCHHUTAHHWSI. I[IEHHOCTHOTO  OTHOIICHUS K
OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIENIHIO,
MOHUMAHUsl 3HAYEHUS XMMUYECKOM HAyKH B >KM3HH COBPEMEHHOIO OOLIECTBA,
CHOCOOHOCTH BJIQJIETh IOCTOBEPHOW MH(pOpMaLKel O MEePeloBbIX AOCTHKEHUAX U
OTKPBITUSIX MUPOBOM M OTEUYECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTU B HAaYYHBIX
3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOTO BOCIIUTAHUS S

IIPEACTABICHUS O COLMAJIBHBIX HOpPMAax W NPaBUJIaX MEKIMYHOCTHBIX
OTHOILIIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW M JIPYrUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOH MAESTENbHOCTU IPHU
BBIMIOJITHEHUM Y4€OHBIX, IO3HABATEJIbHBIX 3a/lad, BBINOJHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
Y B3aMMOIIOMOIILIY B MIPOLIECCE ATOM yUeOHOU AeSTENbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJEHUE M MOCTYNKM CBOMX TOBApUIIEH C MO3UIMM HPABCTBEHHBIX H
IPABOBBIX HOPM C Y4YETOM OCO3HAHHS IMOCICICTBHI IMOCTYIKOB; 3) HEHHOCTH
HAYYHOI0 IIO3HAHUSA. MHPOBO33PEHYECKUE IMIPEIACTABICHUS O BEUIECTBE U
XUMHYECKOMN pEAKINN, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU
U COCTAaBJSIOIIME OCHOBY JJISI NMOHMMaHUs CYIIHOCTHM HAYYHOM KapTUHBI MUpAa,
npeCTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPO/IbI, B3AUMOCBSI3IX
YEJIOBEKA C IPUPOJHOMN CPEON, O POIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA NIOJIyYEHHE HOBBIX 3HAHUH 110 XUMUH,
HEOoOXOquMble 111  OOBACHEHUs HaONIOAAEMbIX IPOLECCOB U  SIBJICHUH,
MO3HABATENbHON, MH(POPMAIMOHHON W YUTATENbCKOM KYJBTYPBl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ Y4YeOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEPATypol, JOCTYIHBIMH TEXHUYECKUMH CpPEICTBaMU HH(DOPMAIMOHHBIX



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

4) ¢opMupoBaHus KYJIbTYPbI 3I0POBbS. OCO3HAHWE IICHHOCTU KH3HH,
OTBETCTBEHHOT'0 OTHOLIEHMS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 370pOBbIN 00pa3
KU3HU, OCO3HAHUE TIOCIIEACTBUNA U HENPUITHE BPEIHBIX IPUBBIUEK (YHIOTpEOICHUS
aJIKOTOJISl, HAPKOTHUKOB, KYpEHHs), HEOOXOJWMOCTH COOJIIOJICHUSI TPaBUII
0e30MacHOCTH MpU OOpaIIeHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M peajJbHOU
’KHM3HU; 5) TPYAOBOT0 BOCIIUTAHHA:

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO Npodeccril U TpyJa pa3InyHOro poja,
YBOXKEHUE K TPYAY U PE3YyJbTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  NPEIMETHBIX 3HAaHUW 1O  XHMHH, OCO3HAHHBIA  BBIOOD
WHIMBHUIyaJIbHON TPaeKTOPUU MPOJOJDKEHUS 00pa30BaHUs € YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHEIMHONW TpOo(PecCHOHATBHON NeATEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJIallTUPOBAThCS B MPO(ECCHOHAIBHON cpele; 6) IKOJIOrn4ecKoro
BOCIIMTAHMSA: SKOJIOTMUECKHU LieJecooOpa3HOe OTHOILIEHHE K TpUpoJe Kak
VMCTOYHUKY KMW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHHE LIEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO oOpasza >KW3HU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (M3UYECKOMY U TMCUXMUYECKOMY 3/0pPOBbIO, OCO3HAHHE LIEHHOCTH
co0III0/IeHUs TTpaBuIil O€30M1aCHOrO MOBEIEHUS MTPHU paboTe ¢ BELIECTBAMH, a TaKXKe
B CUTYAaILUSAX, YTPOXKAIOMIMX 3/I0POBbIO U JKU3HU JIIOJIEH; CIIOCOOHOCTU TPUMEHSTh
3HAHMS, TOJydyaeMble MPU U3YYEHUM XUMHH, JJIsl PEIICHMs 3a]ad, CBSA3aHHBIX C
OKpYXaroUled IPUPOAHOM CPENOM, I IIOBBILMICHUS YPOBHSI 3KOJIOTHMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00aJIbHOIO XapakKTepa IKOJOTUYECKUX MPOOJIeM U IyTei
WX pElIeHUs! TOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOACTBOBATbCS UMM B II0O3HABATEIBHONM, KOMMYHMKAaTUBHOW W COLMAJIbHOU
IIPaKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B coctaBe MeTranpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MUPOBO33pEHUS OOIIIEHAYYHbIE TTOHATHUSA (3aKOH, TEOPHS, TPUHITHII,
rumnore3a, (QakT, CUCTEeMa, TMPOIecC, OKCIEPUMEHT U JPYyroe.), KOTOpHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMEeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUM U3 ATUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTUHE MUpPA, U YHUBEpCAIbHbIE YueOHbIe NEeHCTBUS (ITO3HABATEIIbHEIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpPbIE oOOecrmeunBaoT (popMupoBaHUe



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHWPOBAHUIO M OCYIIECTBICHHUIO y4eOHOMN
JEATEIIbHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbI€e nelicTBUusl ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

YMEHHSI HCHOJIb30BAaTh IPUEMBI JIOTUYECKOTO MBILUIEHUS IIPU OCBOCHUH
3HAHMI: PacKphIBaTh CMBICH XMMHYECKUX MOHATHH (BBLAEISATh MX XapaKTEPHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMH TMOHSATUSMHU), UCIOIB30BATh
MOHATHUS Il OOBSICHEHUS OTNIEIbHBIX (DAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(UKAIMM XMMHYECKHX BELIECTB M XMMHUYECKHX DPEAKLUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3y4YEHUS,
CTPOUTDH JIOTMUECKUE PACCYX ACHUS (MHIYKTUBHBIC, NE€AYKTUBHbIE, [0 aHAJIOTUN),
JIeJ1aTh BBIBOJIBI M 3aKJIFOYEHHUs; YMEHUE IIPUMEHATD B IPOLIECCE IO3HAHUS IIOHATUSA
(mpeaMeTHblE MW METalnpelMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3yEMbIE B XUMHUH, NPeoOpa3oBbIBATh IIMPOKO NPUMEHSEMBbIE B XUMHUH
MOJICJIBHBIE MPEJACTABICHUS — XUMUYECKUI 3HAK (CMMBOJI JIEMEHTA), XUMHYECKast
dbopMyna W ypaBHEHHE XWUMHUYECKOM pEaKkUMH — IMpPU PEIICHUH Y4eOHO-
ITO3HABATEIBbHBIX 3a7a4, C YYETOM 3THUX MOJEIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU M3yYae€MbIX OOBEKTOB — XUMHUYECKHUX
BELIECTB U XUMHUYECKUX PEaKUui, BBIABIATh 00IIKME 3aKOHOMEPHOCTH, TPUIMHHO-
CJIEICTBEHHBIE CBSI3M U POTUBOPEYUS B U3yUYAEMBIX IPOLECCAX U SABICHUSAX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HWCIOJB30BaTh IMOCTaBJICHHBIC BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQU€CTBE OCHOBBI /7151 (HOPMHUPOBAHUS TUTIOTE3HI 110 TTPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJEHUW; MPUOOpPETEHUE  OMbITa IO
TJTAHUPOBAHMIO, OPTAHU3AIUN U TIPOBEICHUTO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 pPe3yibTaT, (OpPMYyIUpoBaTh 00OOIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM IIPOBEIEHHOTO OIBITA, HCCIEAOBAHMS, COCTABIIATh OTUYET O
npoJie’aHHoi padore.

Pabora c nunopmanueii:

YMEHHE BBIOMPATh, AHAJTM3UPOBATH K MHTEPIIPETUPOBATH HH(DOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MMOTYYaEMYIO U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAsE JIUTEpaTypa XHMHYECKOTO COJICPKaHHS, CIPABOYHBIC
nocobust, pecypcel MHTepHETa), KPUTHUECKH OIICHHBATh IMPOTHBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHHE MPUMEHATh PAa3IMYHbIe METOJBI M 3alpOChl MPHU TOUCKE W OTOOpE
UHPOpPMAIIMU U COOTBETCTBYIONIMX JAaHHBIX, HEOOXOIWMBIX [JISi BBITIOJHEHHS
y4eOHBIX U TIO3HABATEILHBIX 33J]1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B



0o0JaCTH  WCIOJIB30BAaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMaNIbHYIO (OpMY Mpe/cTaBlieHus HHPOpMaIuU U
WUTIOCTPUPOBATh pelllaeMble 3aJa4d HECIO0KHBIMU CXEMaMH, JHarpaMMami,
apyrumu  popmamu Tpaduku M WX KOMOWHAIMSIMH; YMEHHE HCIOJIb30BaTh M
aHAIM3UpOBaTh B Ipollecce Y4YeOHOM M HCCIEIOBATENbCKON JIEATETbHOCTH
MH(OPMAIUIO O BIMSHUYM MPOMBINIJIEHHOCTH, CEITLCKOTO X035HCTBA U TpaHCIOPTa
Ha COCTOSTHHE OKPY KAIOIIEW NPUPOJHON CPEBI.

KoMMyHUKATHBHBIE YHHUBEpPCAJIbHBbIE Y4eOHbIEe 1eiCTBUS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XOJI€ AUaIora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyX/1aeMoi TeMbl, (QOPMYJIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TPEIJIOKEHHOM  3aJauyd; YMEHHUS MPEACTABIATh IOJTYYEHHbIE
pe3yabTaThl MO3HABATEIBHON NIESITEIBHOCTH B YCTHBIX M NMHCHBMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALUI0 PE3YIbTATOB BBIMOJHEHHUS XUMHUYECKOTO HKCIEPUMEHTA
(J1aGopaTtopHOro OMBITA, JAOOPATOPHOM pabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, Y4€OHOI0 MPOEKTA); yMEHHS y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATENBHON U UCCIEN0BATENBCKON AEATEIBHOCTH IPU PELIEHUN
BO3HMKAIOIIMX MPOOJEM Ha OCHOBE yud€Ta OOMIMX HMHTEPECOB U COIIACOBAHMS
no3unui (00CyXaeHUsl, OOMEH MHEHHSIMH, «MO3TOBBIE MITYPMbD», KOOPIUHALIUS
COBMECTHBIX JEWUCTBUH, ONpPEACIICHHUE KPUTEPUEB IO OILEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpPENEATh 1NN JEATEeIbHOCTH, TUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTb, BBIOMpaTh Hanbosee 3PEeKTUBHBIE CIOCOOBI PEIICHUS] YYEOHBIX U
MIO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBIATH WJIM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJNTOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LENN, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUM 3aJIaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PpE3yJbTATOB 10 OCBOCHHUIO 005S3aTEIbHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO MJaHHOW (enepanpbHO pabouell mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHMS, YMEHUS M CIOCOOBI
NeUCTBUN, crnenupudIecKue s MPEeIMETHOM 00macTh  «XUMHUS», BHUIbBI
JNEATeIbHOCTH MO  MOJIy4eHUIO HOBOTO  3HAHUSA, €ro  HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaIlUsX.



K koHiy oOydeHus B 8 kij1acce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKHX IMOHSATHWA: aTOM, MOJIEKYIa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEUIECTBO, CMECH
(omHOpOIHAS W HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIFHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCIICHUSI, XMMUYECKasi pPEaKius, KIacCU(UKALUA PEaKIuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMELICHUs, pEeaKUuu
0OM€Ha, 7K30- U 3HJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalIb, palnyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJISIPHASI KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBa
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TIOHSATHUSA MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEAENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHAPHBIX  COEJUHEHUSX,
IPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIIACCY COEAMHEHHMM 110
dbopmynam, BHJ XUMHUYECKOHW CBsA3M (KOBAJICHTHAasT U HWOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cMmbica Ilepuogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepuonumueckoit cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyo (opmy Ilepuoguueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh [MOHATUS «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
Oonblliie TEPUOAbl, COOTHOCUTH OOO3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO IEKTPOHOB
pacnpeiesIeHUE UX 0 JIEKTPOHHBIM CIIOSIM);



KJIacCU(PUIMPOBATh XUMHUYECKUE IJIEMEHTBI, HCOPTAHHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYAacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi ONMUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHWMHYECKUX MPEBpAIICHUI B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMMHUYECKOro ndjieMeHTa 1o (opMysie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

MPUMEHSTH OCHOBHBIC OTIEPALIUU MBICIIUTENLHOMN IESITEIbHOCTH — aHaJIU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3aIluIo, Kiaccu(uKaIuio,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3CH — ISl M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHUX pEAKIUH, EeCTECTBCHHO-HAYYHBIE METOMIbI
MO3HAHUA — HaAONIOJCHUE, W3MEpPEHUE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MPABHJIAM MOJH30BAHMS XMMHUYECKOH MTOCYI0H 1 TaO0OpaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUjaM oOpalieHusi ¢ BeleCTBAMH B
COOTBETCTBHUM C HWHCTPYKIHSMH TIO BBITOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OTMBITOB TI0 TIOJIYYCHHIO H COOMPaHUIO Ta3000pa3HBIX BEIICCTB
(Bommoposa ¥ KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHOM
MacCoBOM [10JIei PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHE DKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIIOYEH U
KHUCJIOT C MTOMOILBbIO MHIUKATOPOB (JIaKMyc, (eHON(PTaNICHH, METUIIOPAHK

U pyTHE).

K koHiy oOydeHus B 9 kijiacce rmpeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHUM: XWMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CI0XKHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKasi CBSA3b, TEIIIOBOU I (DEeKT
peakinuu, MOJb, MOJSIPHBIH  O0BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUA, PEAKUMU HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMbIE W
HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,



OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBajieHTHas, MOHHAs,
MeTayuInyecKas ), KpUCTaTnYecKas pemeéTka, Koppo3us METAILJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEaKIUH, MPEACTbHO JOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSTh 3TU NOHATHA MPU ONKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BaTh XUMUYECKYI0O CHUMBOJIMKY JUIS COCTAaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o (opmyiaM, BHUA XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (popMyre, xapakTtep cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATTUMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
tabnnunyto Gopmy Ileproanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynma (A-rpymnma)»y W «modouyHas
noarpynna (b-rpynmna)», mansie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOAUYECKON TaOJIUIIE, C YUCITIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YUCIO OJJICKTPOHOB U pacClpesiesieHHe UX IO
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUH B Mpejesax MallbIX MEepUOAOB U
IJIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 W3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME M CHENU(PUYECKUE XUMHUYECKHUE
CBOMCTBAa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
NpuUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMI HOHHOIO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAOIINX CYIIECTBOBAHUEC
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKlun
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN PEaKIny;

COOJTI0/IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM TOCY0M U Jab0paTOPHBIM
o0opyZoBaHUEM, a TakKe IpaBuja oOOpalleHusi C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KAaUeCTBEHHBI COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMHUI-, HOIU-,
kapbonat-, docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHOMN JIESITCIIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTeMAaTU3aIINIO0, BBISIBIICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJII U3YYECHHS CBOWCTB BEIIECTB M XUMUYECKUX
peaKkiuii, eCTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUA — HaOIIOJCHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U JJyieKkTpoHHbIE (LU pPOBbIE)
n/n TeM NPOrpaMMbl Beero Koutpoubnbie IpakTHieckue o0pasoBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U Bu6morexa [TOK
11 MPAKTHHECKON NIeATENbHOCTH > 0 2 https://m.edso00.ru/7f41837¢c
4eJioBeKa
BemecTBa 1 xumuueckue bubnuorexa [{OK
1.2 peakuuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bozayx. Kucnopon. [lonsitue bubnnorexa [JOK
2.1 00 okcuaax 6 0 0 https://m.edso00.ru/7f41837c
Bonopona.Ilonstue o kucnorax bubnnorexa [JOK
2.2 U COJIAX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 00 bubmuoreka [JOK
2.3 OCHOBaHMAX 5 1 1 https://m.edso00.ru/7f41837c
OcHoBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHWYECKUX COCTMHEHUN 11 1 1 https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30



https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuoanueckuii 3aKOH U
31 IIepunonnueckas cucrema . 0 Bu6mmorexa [{OK
: XUMUYECKUX emenToB /I, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMU4YeCcKas CBI3b.
bubnuoreka [{OK
3.2 OxucmTensHo 8 1 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIINU
bubnuoreka [{OK
Wroro no pasneny 15 https://m.edso00.ru/7f41837¢
bubnunoreka LIOK
Pesepsroe Bpemst 3 0 https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 4



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

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB 1 TeM (undposrre)
Ne i/ 00pasoBaTebHbIC
NMPOrpaMmblI Konrtpoubnbie | IIpakTnueckue
Bcero pecypcebl
padoThI padoThI
Pa3zgea 1. BemecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [JOK
11 OCHOBHBIX pa3/eoB Kypca 8 Kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuin 4 0 0 https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmoreka LIOK
13 XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX bubmuorexa [IOK
2.1 anemeHToB VIIA-rpymnmel. ["amorens 4 0 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
29 snemenToB VIA-rpynmel. Cepa u eé 6 0 0 bubmiorexa [IOK
COCTHHEHHS https://m.edso00.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
23 s5eMeHToB VA-rpynmsl. A30T, Gpochop u ux 7 0 1 bubmiorexa [IOK

COETUHEHUS

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

OO6m1as XxapakTepucTUKa XUMHUYECKUX

24 aeMenToB IVA-rpynnel. Vriepon u 8 ﬁ“@;‘oméca HO/I;:M -
KPEMHHI U UX COCIUHECHHUS ttps://m.edsoo.ru a
Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COeIUHEHUS
. bubnuoreka [IOK
3.1 Obume cBoticTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Pa3nes 4. Xumus n okpy:kawmasi cpeaa
bu6mmoteka IIOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
bubmmoteka IIOK
PesepsHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No Nara uudposeie
Tema ypoka oOpa3oBaTejibHbIE
n/n Konrpoabnbie | IlpakTHyeckue | usydyeHmus
Bcero pecypcbl
padoThI padoTshI
IIpeamer xumun. Poiap XMMUU B KU3HA bu6mmoreka [IOK
1 yeJjjoBeka. Tesa U BelecTsa 1 0 0 https://m.edsoo.ru/ff0d210c
bu6mmorexka [IOK
2 ITonsatre o MeTOdaX MO3HAHUSI B XUMHUH 1 0 0 hitps://m.eds00.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI Bu6miorexa IIOK
3 obpalieHust ¢ 17a00paTOPHBIM 1 0 1 https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 paszaenenust cMecen 1 0 0 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Pasnenenue cMeceil (Ha mpuMepe 1 0 0 brbmorera [IOK
OUMCTKH TIOBAPEHHO COITH)» https://m.edso0.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI X MOJIEKYITEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
. XHUMUYECKUE DIIEMEHTHI. 3HAKH 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 https://m.edso0.ru/ff0d2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [IOK

? ATOMHO-MOIICKYIIAPHOE YCHHE https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTABA BEILIECTB.

10 Xumudeckas popmysa. BaneHTHOCTS bubuorexa TIOK
ATOMOB XUMHUECKHX 2IEMEHTOR https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNnbHAsI aTOMHAs Macca. bubmumoreka [IOK
OTHOCHUTENIBHAS MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XUMHYECKOTO bubnuorexa [JOK

12 JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK

13 Monsipaast macca https://m.edso0.ru/ff0d5230
DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexka [IOK

14 XUMUYeCcKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS bubnnorexka [JOK

15 XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK

16 XUMHUUECKUE YPaBHEHHUSI https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl

17 BEIECTBA 110 YPABHEHHUSAM XHMHUUCCKUX bubmorexa [OK
peaxmit https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUuecKuX peakuui

18 (coeMHEHNs, pa3I0KEHNS, but6mmoreka [IOK

3aMeIIeHHs, OOMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
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M. B. JJomoHOCOB —

19 yuéHplisHIMKIoneaucT. OG00IEHnE 1 bubmorexa [OK
CHCTEMATH3AIIHS 3SHAHIIA https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo reme bubmumoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUM https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB bu6mmoreka [IOK

21 Bo3ayxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuectBo. O30H
dusnueckue U XMMUYECKHUEe CBOMCTBA

29 KUCI0poa (PEakMy OKMCIICHUS, bubnuorexa TIOK
ropenue). [lonstue 06 oKcHIax https://m.edsoo.ru/ff0d4614
CriocoObl osTy4yeHHs KUCIOpoAa B

23 1a60paTOPHH ¥ MPOMBIITIEHHOCTH. bubnnorexa LIOK
TIpuMCHEHHE KHCIOPOIA https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumuueckomn

24 PCaKIHu, TIOHATHE O bubnnorexka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SH/IOTEPMHUECKUX PEAKLUAX
Tonnuso (HedTh, yroib U METaH).

25 3arpa3HeHue BO3/1yXa, CIIOCOOBI €T0 brbnmorexa IOK
IIPEJOTBPALLICHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 o Teme

26 «Ilonyuenue u cobupanue KMCIOPOa, Brbmorexa LIOK

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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Bonopon — aneMeHT u npocroe

bubmuoreka [JOK

27 BeliecTBO. HaxoxaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

29 IlonATHE 0 KHCIOTaX H CONX https://m.edsoo.ru/ff0d50d2
CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK

30 nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme

31 «ITonyueHue u cobupanue BOIOPOA, Bubnmorexa [IOK
W3yHeHHe ero CBOMCTBY https://m.edsoo.ru/ff0d4f42
MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOJIUYECTBA

33 BEIECTBA I'a3a 10 €T0 H3BECTHOMY Bubnmorexa IIOK
KONHYECTBY BEIIECTBA WM 0GBEMY https://m.edsoo.ru/ff0d55a0
Boraucnenns 006EMOB Ta30B 110

34 YPABHEHUIO PEAKIIUK HA OCHOBE 3aKOHA bubmiorexa [IOK
06BEMHEIX OTHOIICHHI 308 https://m.edsoo.ru/ff0d5708
dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubnuotexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Boz[a KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC

bubmuoreka [JOK

37 Y HEHACBIIIEHHbIE pacTBOphl. MaccoBas
JIOJIS BENIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o reme
«[IpuroroBiienue pacTBOpOB € Bu6miorexa IIOK

38 ONpe/IeIEHHON MaCCOBOM 10JICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
KonTponbnas pabota No2 mo teme bubnnoreka [JOK

39 «Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuIpl: cOCTaB, KiIacCU(UKaIU, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubsmorexa LIOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJ1accu(UKaIIHs, bu6nmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnuotexa [JOK

43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenue 1 XuMHYECKHE CBOCTBA bubnuotexa [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI MOTYYEHHUS, XUMHYECKUE bu6morexa [HOK
CBOICTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue

47 IKCIIEPUMEHTAILHBIX 33724 110 TeMe Bu6mioreka [JOK
«OCHOBHHG KJIaCChbI HeopFaHI/IlIeCKI/IX https//medsooru/OOad9b7C
COEIUHECHUIN»

I'enernueckast cBA3b MeEXAy Kiaccamu bubnnorexa [HOK
48 HEOPraHWYECKUX COCANHEHUI https://m.edso00.ru/00ad9as50
. bu6mmorexka [IOK

49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch?
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmiorexa [OK
CcoequHeHui" https://m.edsoo.ru/00ad9ela
[TepBbIe OMBITKY KIACCH(PUKAITUN

51 XAMHYECKHUX 3JIeMEHTOB. [ToHATHE O but6mmoreka [IOK
IPYIITIAX CXOTHBIX HIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aKOH U

52 [leproanueckas cucTeMa XUMUYECKUX bubmuorexa LIOK
snementos JI. M. Menzeneesa https://m.edsoo.ru/00ada52c

bubmuorexa [JOK

53 1lepuoe!, rpymmsl, IOArPyIIEL https://m.edsoo.ru/00ada52c

E4 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK

sanaep. M3oTonsl

https://m.edsoo.ru/00ada342
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CtpoeHue 311eKTPOHHBIX 000JI04eK

55 aTOMOB 2JIEMEHTOB [1eproauIeCcKOi BH6J_IHOTeKa LHOK
cucrems JI. M. Menneneesa https://m.edsoo.ru/00ada6hc
XapakTepucTuka XMMU4YECKOTO

56 3JIeMEHTA MO €ro MOJO0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuonuyeckoro 3aKoHa Jist
pa3BUTHUA HAyKU U npakTuku. /. W. Bu6uorexa [OK

>7 Mennenees — yuéHslid, rearor u https://m.edsoo.ru/00ada96e
rpaxJ1aHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK

58 XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmorexka [IOK

59 Honnas xuMuraeckas CBAsk https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHast XMMHYECKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenossspHas XUMU4ecKas bubnuoreka [IOK

61 CBA3b https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK

62 CTenens oxucieHus https://m.edsoo.ru/00adae28
OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK

63 peaKIuu https://m.eds00.ru/00adb076

bu6mmorexa [IOK

64 OxkucnuTenu u BOCCTAHOBUTENH hitps://m.eds00.ru/00adb076

65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK
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«CTtpoenue atoMa. XUMHUYECKasI CBS3b

https://m.edsoo.ru/00adh486

Peseprublit ypok. O6o0mIeHNE U bubmmorexa [IOK
66 crucTemMaTu3alurs 3HaHUI 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHHE U bubmuorexa [JOK
67 cHUcTeMaTu3alus 3HaHUI 1 https://m.edso00.ru/00ad9ch2
Peseprublit ypok. O600mIeHNE U bubnnorexa [HOK
68 crucTemMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposIie
o/ Tema ypoka Beero KonTpoabubie | IlpakTuueckue H3yueHust o0pa3oBaTejbHbIE
padoThbI padoTbI pecypcbi
[Iepnonrueckuit 3aKoH.

1 [lepunonnueckas cucreMa XMMHYECKUX 1 0 0 Bu6mnuorexa [JOK
sneMeHToB /. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOICTB XMMHUECKUX 3JIEMEHTOB 1 0 0 bu6morexa [HOK
HEpBBIX TPEX TIEPHOJIOB https://m.edso0.ru/00adb6b6
Knaccudukanus 1 HOMeHKIaTypa bu6mmoreka [IOK

3 HEOPraHUYECKUX BEIICCTB 1 0 0 https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [JOK

4 KPUCTAJUIMYECKUX PELIETOK 1 0 0 https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme

5 «IToBTOpEHUE U yriyOIeHue 3HaHUI 1 1 0
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanmst XaMUUeCKUX peakiinii bubnuotexa [JOK

6 I10 Pa3JIMYHBIM IIPU3HAKAM 1 0 0 https://m.edso00.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 peakiuu. [ToHSTHE O TOMOTEHHBIX U 1 0 0 Brbmorexa LIOK

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.

8 @DaKxTOpBI, BAMSIOIINE HA CKOPOCTh bubuorexa TIOK
XUMHUYECKON PEaKIMH U TIOJI0KEHUE https://m.eds00.ru/00adc28¢
XUMHYECKOT'O PABHOBECHS
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK

9 peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON

10 auccorrari. CHibHbIE U C1a0ble bubmuorexa TIOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

. bu6mmoreka [IOK

1 Honme1e ypaBHeHns peakuui https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHHI1 B CBETE MPEICTaBICHUIT bubmiorexa [OK
00 SIEKTPOTMTHYECKOH UCCOIUAIIAH https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEHN B CBETE

13 npecTaBIeHuit 00 Brbmmotexa LIOK

N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
. bu6mmoreka [IOK

14 llonsTre 0 rapomase conei https://m.eds00.ru/00add9d4
O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK

15 3HAHUM https://m.edsoo.ru/00addd12
[TpakTiueckast paborta Ne 1.

16 «Pelenye SKCepUMEHTAIbHBIX bubmiorexa [IOK

3a1a9»

https://m.edsoo.ru/00addbfa
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Kontpoinbnas padora No2 o teme

17 «DIEKTPOITUTHIECKAS JUCCOLUALIMS. EH@.I;IOTe;a HO/ISO ddec
XUMHUYECKUE PEAKIIMU B pACTBOPAX) tps://m.edsoo.ru/l0addec
OO0m1as XxapakTepucTUKa rajJoreHoB.

18 XMMHUUECKHE CBONCTBA HA IPUMEPE butmorexa [OK
xj10pa https://m.edsoo.ru/00addfe2

19 XimopoBogopoa. CoJisiHast KHCIIO0TA, bu6mmoreka [IOK
XMMHUYECKHE CBOWCTBA, IIOJIyYEHHE, https://m.edso00.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme

20 «TonydyeHue cCOITHON KUCTOTHI, brbmiorexa [IOK

N . https://m.edsoo.ru/00ade348

U3y4eHue e€ CBOUCTB»
Brluucnenus no ypaBHEHUSIM

21 XUMHUYECKUX PEAKIMH, €CITU OJMH U3 bubmorexa IIOK
DPEareHTOB 1aH B H3GHITKE https://m.edsoo.ru/00ade488
OO01mmas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK

22 VIA-rpyrmsI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.

23 HaxoxeHue cepsl U €€ COeTMHEHU I Bu6auorexa [JOK
B IpUpO/ie. XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopoi, cTpoeHue, Gu3nuecKue bubnuotexa [JOK

U XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 (u3UUECcKre M XUMUYECKUE CBONCTBA, bubuorexa TIOK
NpHMeHeH e https://m.edso0o.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a

26 MOJy4YEHHUSI CEPHON KUCIIOTHI. Bu6miorexa [[OK
XHMMHUYECKOE 3arps3HEenne https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpelibl COETUHEHUSIMU
cepsl
Brranciierne MaccoBoit 107U BBIXO/1a bu6mmorexa [IOK

21 IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a

28 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
VA-rpynmsl. A30T, paclipOCTpaHEeHHE https://m.edsoo.ru/00adeea6
B Iipupoe, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA
AMMHuak, ero puznueckKue u

29 XUMHYECKUE CBOMCTBA, TIONyYEHHE U brbmorexa LIOK
NpHMeHeH e https://m.edso00.ru/00adf004
[IpakTuueckas pabora Ne 3 o teme

30 «ITonyyeHne aMMHaKa, U3y4eHHe ero Brbmmotexa LIOK
CBOMCTEY https://m.eds00.ru/00adf180

31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX

bubmuorexa [JOK

32 ynoopeHuit. XuMuyeckoe
3arps3HEHHE OKPYXKAIOLICH CPeIbl https://m.edsoo.ru/00adf518
COCAMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u

33 dochopHas kucnora, HhuUHUECcKUe U bu6morexa [HOK
XHMHYECKHE CBOICTBA, TOTydeHH e https://m.edsoo.ru/00adf68a
Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIBHBIX yI00pEHUH. BuGuorexa [IOK

34 3arpsi3HeHue NPUPOJHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHUE B

35 pupojie, GU3NIECKUE U XUMUIECKUE Bubsmoreka [OK
CBOCTRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yruepoaa, ux Qpuaudeckue u bubnnoreka [JOK

36 XUMHYECKHE CBOWCTBA. https://m.edsoo.ru/00adfebe
DKoJornyeckre mpoodaemsl,
CBsi3aHHBIE C OKcHI0M yriaepoja (IV)

. bu6mmoreka [IOK

37 YTOJIbHAs KHCIOTA U €8 COMM https://m.edso00.ru/00ae006¢
[TpakTrueckast padota Ne 4 o Teme

38 "[Tony4yeHue yriieKuciaoro rasa. Bu6morexa [JOK

KauecTBenHas peakuus Ha
KapOoHaTHOH"

https://m.edso0.ru/00ae027e
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OPraHMYECKHX BEIECTBAX KaK O Brbmorexa LIOK
COSIMHEHHUSX YITIEPO/Ia https://m.edsoo.ru/00ae054e

40 K . bubnnoreka [HOK

PEMHII | Cro COCMMHCHIA https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME Bu6mioreka [JOK

4 «BaxxHeHIIMe HEMETaIIIBI ¥ MX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTponbnas paborta Ne3 mo teme

42 «Baxkneine HEMETAILIBI U UX Bubmorexa [IOK
COEMHEHI» https://m.edso0o.ru/00ae0e18
OO11ast XapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.

13 Merannudeckas CBA3b U Bu6suorexa [JOK
METAJUTTICCKAN KPUCTATIIINICCKAA https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMHIECKUHN PAJL brbmorexa LIOK

HaHp}I)KeHI/Iﬁ MCTAJlJIOB

https://m.edsoo.ru/00ael1156
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O0611me crnocoObl MoTy4eHHs
MmeTtauioB. CruiaBel. Beruucienus mo

45 YpaBHEHUSAM XUMHUYECKUX PEAKIIUM, bubanoreka IIOK
CCIIM OJMH U3 PEAreHTOB COEPIKUT https://m.eds00.ru/00ae1156
pUMeCcH
bu6mmoreka [IOK
46 Tonsue 0 koOppo3sHK MCTAILIOB https://m.eds00.ru/00ae1278
bu6mmorexka [IOK
at IMexomHEe MCTAILITE https://m.edso0o.ru/00ae14b2
OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
48 KaJust https://m.edsoo.ru/00ae14b2
[IIenoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
49 KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
5 bu6nmoreka [JOK
50 BaxHeHIIME COCMHEHNS KabIH https://m.edsoo.ru/00ael15e8
O06o0mIeHre U cucTeMaTr3aIus
o1 3HAHUI
JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
52 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKécTkoCTh BOMIBI M METOIBI €€ bu6morexa [HOK
yeTpaneHus" https://m.edsoo.ru/00aelae8
5 bubmuorexa [JOK
54 AmomMuHui

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1c64

AmdoTepHbIe CBOICTBA OKCHIA U

bubmuoreka [JOK

55 THIPOKCHIA https://m.edso0.ru/00aelc64

56 bubmuorexa [JOK
Keneso https://m.eds00.ru/00ae1d86
Oxcuipl, TMAPOKCHU/IBI U COJIU JKEJe3a bubmumoreka [IOK

57 (IT) n xene3a (I1I) https://m.eds00.ru/00ae35e6
O06o00mIeHrne U cuCTeMaTH3aIHs

58 3HAHUMI
[TpakTuueckast pabota Ne 7. Pemenue

9 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe Bu6morexa IIOK

5 .
«BakHEHIIME METAJLIBI M UX https://m.edso0.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUAM
XUMUYECKUX PEaKIUid, €CIIH OJIUH U3
peareHTOB J1aH B U30BITKE WJIH Bubmorexa [[OK

60 COZIEPXKUT NPUMECH. BbauCIeHNS https://m.eds00.ru/00ae1750
MaccOBOM J0JIM BBIX0OJIa MPOAYKTa
peakiuu
O00011eHNEe U CUCTEMATU3ALIS

61 3HAHUM
KonTponbnas padota Ne4 o teme

62 «Baxuenmue MeTajuibl U UX
COCTMHEHUS»

63 BemectBa u marepuansl B bubnnoreka [JOK

OBCEIHEBHOMN KU3HHU YEIOBEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
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Xumudgeckoe 3arpsA3HCHUC

bu6mmoreka [IOK

64 OKPY’KaIOILeH Cpebl 1 https://m.eds00.ru/00ae4270
Ponb XUMHUH B pelieHnn bubmumoreka [IOK

65 HKOJIOTHYECKUX MPOoOIIeM 1 https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O0001ICHNE 1 bubmuorexa [JOK

66 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHHE 1 1 bubmuorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O600meHne u bubnnorexa [HOK

68 CUCTEMaTU3alus 3HAHUU 1 https://m.edso00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

» Xumusi, 8 knace/ Pyasutuc I'.E., ®enpnman @.I'., AkimonepHoe 0OIIeCTBO
«M3parenberBo «IIpocBernieHne»

» Xumus, 9 knace/ Pyasutuc I'.E., @enpnman @.I'., AkiimonepHoe 00IIeCTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d210c
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