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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTenpHOM  TPOrpaMMbl  OCHOBHOTO  00mero  oOpa3oBaHUS,
npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBE QeaepanbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMKM TPETOJaBaHUs y4eOHOTO
npeaMmera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma o xumMuu Aa€T MPEACTABICHHUE O IIENSIX, OOMIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHHUS W PA3BUTHSA OOYYAIOMIMXCS CPEACTBAMHU YUeOHOTO
MpeaMeTa,  yCTaHAaBIWBAaeT  00s3aTebHOE  NPEIMETHOE  COJEpIKaHUE,
npeaycMaTpuBaeT pachupeielieHue ero mo KiaccaM U CTPYKTYPUPOBAHHE IO
paszzienaM U TeMaM MIpOrpaMmbl MO XUMHH, ONpPEAENseT KOJIMYECTBEHHBIC U
KauyeCTBCHHBIE XapaKTEPUCTHKHU coziepKaHus,

PEKOMEH Ty EMYIOITOCIICIOBATEILHOCTh U3YUCHHUSI XUMHUH C
yIETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTO
mpoliecca, BO3pacTHBIXOCOOEHHOCTEN 00ydaronuxcsi, onpeesieT BO3SMOKHOCTH
npeaMeTa Juisl peanu3alnudu TpeOOBaHUW K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTeIbLHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUs, a
Tak)ke TpeOOBAaHMIA K pe3ybTaTaM O0yUYCHHsI XUMUHW Ha YPOBHE MEJICH N3yUCHUS
IpeAMeTa ¢ OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOU JIEATEIbHOCTH
00y4Jaromierocs o OCBOCHUIO Y4eOHOTO COJEPIKaHMUS.

3HaHWE XUMHUH CIYKUT OCHOBOM it (DOPMHUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero nNpeCcTaBIeHU 0 MaTEpPUATILHOM €TUHCTBE MHUPA, BAKHYIO
pOJIb UTPArOT (HOPMHUPYEMBIE XMMHEH TPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
DHEPTUU W 00 IBOJIOIUHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUS TIIOO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH ISl  caMOpa3BUTHUS

(bopMHUpOBaHUS KYJBTYpPbI JUYHOCTH, €€ 0011l U (PYyHKIIMOHAIbHON

IPaMOTHOCTH;BHOCHUT BKJIaJl B (HOPMUPOBAHHUE MBIIIICHUS U TBOPUYECKUX

CIIOCOOHOCTEH 00yUaromuxcs, HAaBBIKOB  HX CaMOCTOSTEILHOMN

y4eOHOM  AeSATENbHOCTH,

OKCIIEPUMCHTAIBLHBIX M HCCICAOBATCIIBCKUX YMEHHUH, HEOOXOIUMBIX Kak
MOBCEIHEBHOM JXKU3HU, TaK U B MPOGECCHOHATBHON IeATEILHOCTH;

3HAKOMUT CO CICIU(PUKONH HAYIHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAJa Ha CIWHCTBO TMPUPOJLI M  YEJIOBEKa, SBJSETCS
OTBETCTBEHHBIMATAIIOM B ()OPMHUPOBAHUN €CTECTBEHHO--HAYYHONW TPAMOTHOCTH
oOyyJarommxcs;



CHocOoOCTBYET (POPMUPOBAHUIO LEHHOCTHOIO OTHOUIEHMSI K E€CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIOITUXCS.

JlanHble HampaBiIeHUs B OOYyUYEHUM XMMHHU OOECIIEUMBAIOTCS CHELU(PUKOIM
colep)KaHusl  y4eOHOro MpeaMeTa, KOTOpPbIM  SIBIsSIETCS  ME€Jaroruuecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCS CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHM XHWMHHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHSITHUM
OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MpOrpaMMbl MO XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoja K €€ u3zydeHuro. ColepKaHue CKIIAIbIBAECTCS U3 CUCTEMBI
INOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIHUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— ITepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUY€HHUA O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpEeICTaBI€HUNA 00 AIEKTPOJUTUYECKOM JOHCCOUMAlM BELIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSS. QYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAaKTUYECKOIO IPUMEHEHHUS U MOJYyYEHUs U3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
MIPEACTABIICHUS O XUMHUYECKOM COCTABIISIIOIIECH HAYYHOW KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOU NPHUPOABI, IEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHHUIO U METOJAM
NO3HaHHs B Hayke. M3ydeHHe XMMHHM NPOUCXOIUT C MPUBICYCHUEM 3HAHUMI U3
paHee M3YyYEeHHBIX YYEOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 5—7
KJ1acch» U «Pu3nka. 7 KjIace.

[Ipy wu3ydeHMH XUMUU MPOUCXOJUT (POPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a1a4ua
y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PaKTOB, TOHITHH, 3aKOHOB M TEOPETUIECKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAyKH, B MPUOOILEHUN K



HAyYHBIM METOJAaM TIO3HAHUS MPU W3YUYCHUH BEIIECTB U XUMUYECKUX PEAKIIUH, B
(bOopMHUPOBAHNY U PA3BUTUH TIO3HABATEIBLHBIX YMEHUHN U X PUMEHECHUH B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEA0BATEIBLCKON JIEITEIbHOCTH, OCBOCHUH TIPABUII
0e30macHOro 00pallleHUs C BEIIECTBAMU B IIOBCEIHEBHOU JKU3HH.

[Ipu u3ydyeHnu XMMHHU HA YPOBHE OCHOBHOTO 00Iero o0pa3oBaHUs BaXKHOE
3HauYEHUE MPUOOPENH TaKHUE 11eJU, KaK:

— (¢$opMHUPOBAHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSATEIHHOMY MPHUHATHIO PEIICHHA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOy4Jaronmxcss K CaMOCTOATENbHON I103HABATENbHOU JESITEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIOBUM, CITIOCOOCTBYIOIMIUX MPUOOPETEHHIO 00yYatOIUMUCS
OTbITa PAa3HOOOPA3HON NESITENBHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MUMEIOIINX YHUBEpPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JACSATEIBHOCTH;

— (opmupoBanue oOwmEH (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM WYHCIIC YMCHHH OOBSICHATh U OICHUBATh SIBJICHUS
OKPYKAIOIIET0 MHpA, UCIOJIb3ys 3HAHUSI U OIBIT, MOJYyYEHHbIE NPU H3yYCHUU
XUMUH, IPUMEHATh UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBOU
NEeSTeITbHOCTH;

— (QopmupoBanue y o0Oydaromuxcs TyYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWH IS BBIPAOOTKH DSKOJOTHYECKU
1eJeco00pa3HOro MOBEACHHUA B OBITY M TPYIOBOH JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 310POBbsI U OKpPYKArOIIel MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGuIiIsl ¥ HAMpPaBICHHOCTH albHEHUIIEro
oOyueHus.

OO11ee 4nco 4acoB, OTBEIEHHBIX ISl U3YYCHHS] XUMUW HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yvacoB (2 daca B
Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP KXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuu. Ponp XvMHUM B )KM3HM Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wu BemectBa. dusnueckue CBOMCTBa BeHIECTB. ATpEraTHOE COCTOSIHHE
BelecTB. [loHsATHE O MeTogax Mo3HaHMWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aeMEHTOB. [IpoCThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAsE aToMHas Macca. OTHOCHUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KonnuectBo BemectBa. Moiib. ModsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmyniam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XMMHUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpUu3HaKH.
3aKOH COXpaHEHHs MacChl BelIecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JIOKEHUs, 3aMEIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiiaMu paboThl B JIabopaTopuu U
npuémMamu oOpaileHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUEHUE U OINHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3LoOB HEOPraHMYECKUX BEILIECTB, HaOIOJIEHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpPAHUE caxapa B CTYIIKe,
KUINIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (FOPEHHE CBEUU, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
OMMCaHWE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pasiioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pazyioKeHHE THAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHUE CIOCOOOB Pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
CONM, HaOJIOJEHWE U  ONHUCAHWE  PE3yJIbTaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE Mojelied MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxHeliue npeacTraBuTe/Id HEOPraHMYeCKuX BellecTs

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M mpocToe
BemecTBo. HaxokneHuwe kuciopoja B TpUPOJAE, (PU3MYECKHEe U XUMUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenne kucimopoma. CrocoObl
MOJYYEHUs] KHCJIOpoJa B JlabopaTOpud U MPOMBINLUIEHHOCTH. KpyroBopot
KHciopoaa B mpupoae. O30H — alioTponHas MOAU(PUKALUS KUCIOPOIa.



TemnoBoit 3p(deKT XUMHYECKON peaklnu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEeakUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — aneMeHT u nipocTtoe BemecTBo. HaxoxkaeHne Bo1opo/ia B IpUpoe,
busnueckre u XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oTydeHusl. KucioTsl
Y COJIH.

MoutsipHblil 00b€M ra30B. PacuéTel o XUMHUECKUM ypaBHEHUSAM. Dusnueckre

CBOMCTBa BOJbl. Bosa kak pactBoputenb. PacTBOpHI.

HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEIIECTBAa B pacCTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B )KU3HM 4esioBeKa. KpyroBopor Boasl B Ipupoze.
3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuid. Oxcunbl. Knaccudukarus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE,  KHUCIOTHbIE, aM(pOTEpHBIE) U
HecosieoOpasyrone. Homenknatypa oxkcuaoB. DU3MYECKHE M XHUMHYECKHE
CBOIMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHMN: IUENTOYM U HEPACTBOPHUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne oCHOBaHUM.

Kucnotel. Knaccugpukanusa kucnor. HoMmeHnknatypa kucinoT. Ousznyeckue U
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHocTM MmetaimioB H. H. bekerosa.
[lony4deHnue KHUCIIoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comen.

['eneTnyeckas CBI3b MEXKy KIaCCaMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMenm:

KAuEeCTBEHHOE OIPENEICHUE COAEPKAHU KUCIOpOJa B BO3yXE, I1OJIy4YCHHE,
coOupaHue, paclo3HaBaHWE€ U W3YUYEHHE CBOWMCTB KHUCIOpOa, HAOII0JEHHE
B3aMMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUA W
IpeKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu OKCHJIOB U ONUCAHUE
UX CBOMCTB, OJy4Y€HHUE, COOMpaHUE, paClIO3HABAHNE U U3yUYE€HUE CBOMCTBBOAOPOAA
(ropenne), B3auMojeiicTBue Bogopona ¢ okcumom wMenu (II) (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOJI0IeHIE 00Pa3II0B BEIIECTB KOJTUUYECTBOM
1 ™momb, wHcclieoBaHWE OCOOEHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHOM MAaCCOBOM JI0JIEU
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJICWCTBHE BOJbI C MeTalylaMd (HaTpueM U
KaJibllieM) (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIOB), HCCIEIOBAHUE
00pa310B HEOPTraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOJEHINE U3MEHEHUS
OKPAaCKH MHJIUKATOPOB B PACTBOPAX KUCIOT U LIEJI0YEN, U3YUYEHHUE B3aUMOAEHCTBUSA



okcunia meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaUlaMH, PeaKkui
HEWUTpaIu3aluy, IOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOIO
MeTaJljla JPYTUM U3 pacTBOpa COJIM, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«BakHeume Ki1accel HEOPraHUYECKUX COCIAUHEHUIN.

Hepuoauyeckuit 3axkoH u Ilepuoguyeckas cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHue aTomMoB. XMMHUYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAUMKA XUMHYECKHX 3JIeMeHTOB. [loHsATHe o
rpynmnax CXOJIHBIX JJIEMEHTOB (IIEJOYHBIE U IETOYHO3EMENIbHbIE METaLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIEe 00pa3yroT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUJBI.

[lepnognueckuit 3axoH. [lepuonnueckas cucTeMa XUMHUECKUX JIEMEHTOB /1.
N. Menpaeneena. Kopotkonepuoanas u nnuHHonepuoaHas hopmsl [epuoandeckoi

cucTteMsl xumudeckux anemeHtoB 1. M. Menneneesa. Ilepuoasl u rpynmsl.
PU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIILI HJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonel. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000M04YeKk aroMoB TepBbIX 20 XHMHUYECKHX DJIEMEHTOB

Ilepnogmueckou cucremsl . . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
AJIEMEHTA 110 ero noyiokeHuto B Ilepunoanueckoii cucreme 1. 1. Menneneesa.
3aKOHOMEPHOCTH W3MEHEHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyINIaM U NEPUOIAM.

3naueHue [leproanueckoro 3akoHa u [leproandeckoil CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MOJsipHass M HENOJIApHAsi) CBS3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Iponecchl OkucneHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOoB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUIA ILMHKA C pAacTBOPAMH KHUCJIOT M IIEJNOYEH, INPOBENECHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemnule céasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€M NpU W3YYEHUUM XUMHHM B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO--HAy4YHbIX
MOHSATUH, TaK U MOHATUH, SBJISIOMIUXCA CUCTEMHBIMU JJIS OTACNIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO011ue ecTeCTBEHHO--HAay4HbIE MOHATHUS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaJlIW3, CHHTE3, KIacCUpUKalusi, MNEPUOAUYHOCTb, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHUE, MOJIETb, SIBICHUE.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, JJEKTPUUYECKUN 3apsiji, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIeCTBA, ra3, (QU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IJIaHEThI, 3BE€3/1b1, CoJHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIbI, TOJIC3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuus

Ilepnonnuecknii 3akoH. [lepuonnueckast cucteMa XMMUYECKUX JIEMEHTOB /.
N. MengeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX MEPUOI0B, KAIUS, KAIBLMS U UX COCTMHEHUM
B COOTBETCTBHH C MTOJIOKEHUEM 3JIEMEHTOB B lleproanueckoi cucremMme uCTpOCHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBSI3U. THUIBI KpUCTaUNIMYECKHUX
pPEETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALIMYECKON PEIIETKHA U
BHJIa XUMHYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KjaccaM HEOPraHuYeCKHX
COEJIMHEHUM, TeHETUUECKasi CBA3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukanus XuMHUUeCKUX peakiuil Mo pa3IMyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUu BEUIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
U3MEHEHHUIO CTETeHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, MO
YYAaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
ypaBHEHUSI.

[lonsiTue 0 ckopoctu XuMHuuyeckod peakiuu. [loHsTHe 00 0O0paTHUMBIX U
HEOOpaTUMbIX XUMUYECKUX peakiusx. [IoHATHE O TOMOr€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHMUYECKOW pPEaKUMH M TIOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMU,  DJCKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKuuu. CocraBienue YPaBHEHUM

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIUid C  HCIOJh30BAaHUEM METOJa
AJIIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOIMTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHU3M IHCCOLMALMU BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xumMmu4eckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHUI 00 3JEKTPOJIUTUYECKON UCCOUNALINH.
KauecTBeHHbIE peakiiuu Ha HOHBL. [IOHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB U HEMETaIOB (rpadgura W anMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU peaknu OT
BO3JCHCTBUS  Pa3NMYHBIX  (AKTOPOB, HCCIECNOBAHUE  DJICKTPOMPOBOJAHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIIMH KUCIIOT, IEI0Yel U coJiel (BO3ZMOKHO
UCIIOJIb30BaHUE BHUJEO MAaTEpPHANIOB), IMPOBEICHUE OIbBITOB, WUJUIIOCTPUPYIOLIUX
NPU3HAKM TPOTEKAHHWS pPEeakuuid HOHHOro oOMeHa (0Opa3oBaHME OCaJIKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHHE, PEaKLHH Pa3I0KECHHUS,
COCUMHEHMsSI), pACIO3HABAHME HEOPraHMYECKUMX  BEIIECTB C  [OMOIIBIO
KAauECTBEHHBIX PEaKIUil Ha HOHBI, pELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl 1 MX COeIMHEHUA

OOmiass xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XUMHUUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aMMOICHCTBHE
C MeTaJUlaMM, HeMeTajulaMu, mienodamu). XisopoBoaopon. CoinsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IMOJNy4YeHUE, npuMeHeHue. JlelictBue xijiopa u
XJIOPOBOJOPOJIa HA OPTAaHU3M YeJIOBeKa. BaxkHENIIINe XJTOPUIbI U NX HAXOXKICHUE B
IIPUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
IPOCTBIX BELECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KUCIOPOaa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3UUECKUE U
XUMHAYECKHE CBOWCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, Gpu3nYECKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTEs
KJjlacca KHCIOT M crnenududeckue). XUMHUUECKUE PEaKlUu, JiexkKallue B OCHOBE
MIPOMBITIUICHHOTO CIoco0a TMOJMy4YeHUs CEpPHOU KUCIOTH. [IpuMeHeHune cepHoi
KUCIOThl. COJIM CEepHOM KHUCIOTHI, KAaueCTBEHHas peakuus Ha Cyib(ar-uoH.
Haxoxnaenue cepel U €€ COEOMHEHUNW B mpupoae. XUMHUUYECKOE 3arps3HEHUE
OKpPYXaIoIllel Cpelbl COEIMHEHUSAMH cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmiasi xapakTepucThka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B IPHUPO/IE,
¢uznueckue U XxuMudeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUakx, ero
(¢uznyecKnue 1 XMMUUYECKHUE CBOMCTBA, NIOJyuyeHue U npuMeHenre. Coiam aMMOHus,
uX pU3NYECKue U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoilyuyeHue, (PU3nueckue M XUMHUYECKHE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPAJIbHBIX Y100pEHUI.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOLIEH Cpeibl COEAMHEHNUSMHU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Dochop, anIoTpoIHbIE
monupukammu gocdopa, pusnueckne u xumudeckue cBoiicrsa. Oxcuna docopa
(V) u dochopnas kucnora, GpU3MYECKHE U XUMUYECKHAE CBOWCTBA, MOIYUYCHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIbHBIX YA00PEHHUIA.

OO6mas xapakTepuctuka 31eMeHTOB [VA-rpynmnsl. OcOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIICHUS. YTIIEPO/I, aJNIOTPOIHbIE MOAU(PHUKAIIUH,
pacnpocTpaHeHUe B MPUPOAE, PU3NYECKHE U XMMUYECKHE CBOWCTBA. AcopOLus.
Kpyrosopor yriepona B mnpupoae. Oxcuipl yriaepoaa, HX (QU3NYECKHE H
XUMUYECKHE CBOWCTBA, JEWCTBHME HA JKUBbIE OpPraHU3MbI, NOJYYEHHE U
IpUMEHEHHE. DKOJIOTUYECKUe MpoOJeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a II00ANBHOTO MOTEIUIEHUS KJIMMara, HMapHUKOBBIM 3(¢ekT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYECKHEe W XHMHYECKHE CBOMCTBA, MOJYYEHUE H
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uMOHBL. Vcmonb3oBaHME
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, TaHOJ, IIULEPUH, YKCYCHas! KUCIIO0Ta).
[TpuposnHblE MCTOYHHMKH YIJIEBOAOPOAOB (yrojib, MPHUPOAHBIN Tra3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY M MNPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KHUpaX, OesKax, yriieBojax — 1 uxX
poiM B JKM3HM 4eJOBEeKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX MU
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IOJYyYEHHE W
npumeHenue. CoeiMHeHMs KpeMHUs B ipupojae. O61mue npeacTaBieHus: 00 OKCUae
kpemHust (IV) u kpemaueBoi kucinore. CUIMKATBI, UX MCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHele CTpOUTENIbHbIE MaTepHallbl: KEpaMHUKa, CTEKJIO,
IIEMEeHT, OeToH, Xene300eToH. [IpobGnemMbl  0Ge30MacHOro  HMCIOJIb30BaHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 0O0pa3l[0B HEOPraHWYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX pEaKlUid Ha XJIOPUJ-MOHBI U HAOIIOJeHHE MPU3HAKOB



WX TIPOTEKAHWs, OIBITHI, OTpaXKaronye (U3NYECKHE W XUMHUYECKHE CBOWMCTBA
rajoreHoB U HX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUEOMATEpPUAIIOB),
O3HaKOMJICHHE C 00pa3aMu XJIOPUIO0B (TaJIOT€HUIO0B), O3HAKOMJICHHE ¢ 00pa3iaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HaOJIFOICHHUE TIpoliecca OOYTIIMBaHUS caxapa Mo/ ICUCTBHEM KOHIICHTPUPOBAHHON
CEpHOM KHMCIJIOThI, U3yYEHUE XUMUUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KHCIIOTHI,
MIPOBEICHNE KaUYeCTBEHHON PEaKIMy Ha CyJb(aT-uoH M HaOMIOACHUE MTPU3HAKA e
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYeCKMMU CBOMCTBaMU a3zoTa, ¢ochopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOIb30BaHUE BHJIEOMATEPHAIIOB), 0Opa3laMy a30THBIX
u (dochopHBIX yaoOpeHuid, OyYeHHe, COOMpaHne, PacliO3HABAHNE W HW3yYCHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAauYE€CTBEHHBIX pEaKIMil Ha MOH aMMOHHS H
dbocharT-moH U H3ydYeHHE TPUZHAKOB UX [MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJENICH KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (QyiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCcOpOLMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOrasa, MOJy4YCHUE,
coOupaHue, paclio3HaBaHUE U W3YUYEHUE CBOMCTB YTJIEKHUCIIOTO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U W3yUYEHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHONW MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHellme HeMeTaulbl U UX
COCTUHEHUSD.

MeTaJiibl 1 MX COCAMHEHUSA

OO61ast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux i3nemeHTtoB J[. U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTrauindeckasi CBsi3b U
METAIUINYECKAS KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMHUYECKUN PSAHAIPSKEHAN
MeTau1oB. Pu3nyeckrue M XUMHUYECKHE CBOMcTBA MeTayuioB. OOIHe crnocoObl
MoJTy4eHHs] MeTaJu10B. [IoHSITHE 0 KOPPO3UU METAILTOB, OCHOBHBIE CIIOCOOBI 31U THI
ux oT Kopposuu. CIuiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OPOH3a)H UX PUMEHEHUE
B OBITY U MMPOMBIIICHHOCTH.

[lenounsie MeTaibl: noyioxkenue B Ileproguueckoil cucTeMe XUMUYECKUX
sanemenToB . 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl U
TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METaIOB MU HX
COCIMHEHUM.

IllenouyHO3eMeNIbHBIE METAIJAbl MarHui W KajJblMW: TOJIOXKCHHE B
[Tepuoanueckon cucreMe xumuueckux 31eMeHToB . 1. MenneneeBa, ctpoeHre ux
aTOMOB, HaxOxeHue B npupojae. Ousznueckne 1 XuMUYECKUE CBOMCTBA MAarHus U



Kayiblusl. BaxkHeiiine coequHeHns Kanbius (OKCUT, TUIPOKCU]T, COJn). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmmroMuHUN: ToJIokeHue B llepronnueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHue aTtoMa, HaxoXaAeHUE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cucTeMe XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHME aToma, HAXOXKICHHE B npupone. Pusmyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcubl, ruapokcu bl 1 cou xxenesa (II) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHUE.

Xumuueckuii IKCnepumenn.

O3HAaKOMJIEHHE C O0Opa3llaMud METauIOB U CIUIABOB, UX (HU3NYECKUMU
CBOMCTBaMH, M3YYECHHE  PE3YJbTATOB  KOPPO3HUH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA
KaJIblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
UCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHME  BUJEOMATEpUATIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PCAKIil HA HOHBI: MarHus, KaJbIIHs, aTIOMHHHS, [IMHKA, xkene3a (1)
u skenesa (I1), mexu (1), HaGmromeHHe W OMHCAHHME IPOLIECCOB OKpAIIMBAHHS
IJJAaMEHH WOHAaMU HaTpus, Kaiusd U KajabUus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB T'UIPOKCHU 1A ATIOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/lad no TeMe «BakHeiiiine
METAJIJIbI U KX COCTUHEHHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B MOBCEJHEBHOW JKM3HM 4YeNOBEKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XUMHUUYECKOE 3arps3HEHHE OKpYyXalollehd cpenbl (mpenaeiabHas JAOMyCcTUMast
KOoHIIeHTpaIus BemiecTs, nainee — [1JIK). Pons xuMun B permieHun 3KoI0TUYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

u3yyeHue o0pasloB MaTepuanoB (CTEKJIO, CILUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mesicnpeomemnule céasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H MpU W3YYEeHUHM XuMuH B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.



OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHSATHS: HAyYHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCUpUKAIKA, TEPUOIUIHOCTh, HAOIIOACHMUE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCIb, SBICHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

duznka: MaTepusi, aTOM, FJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJTU, U30TOTIBI,
PaMOaKTUBHOCT, MOJIEKYIa, ANEKTPUUICCKUIT 3apsi, TIPOBOTHHKH,
MOJyIPOBOJIHUKH,  JTUAJICKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, paCTBOPUMOCTH, KpUCTAIINIECKast
pemérka, CruiaBbl, (pU3MYECKHE BETWMYHUHBI, €AWHHUIIBI M3MEPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, apixanuwe, Ouocdepa, 3KOCHCTEMa, MHHEPAIbHBIC
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIEC TOPOIbI, TTOJIE3HbBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJ€ OOYy4YeHUS XWMHH B €IWHCTBE y4YeOHOU W
BOCIIUTATEJILHOMN ACATEIIBHOCTU B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKUMU
COLMOKYJITYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM, IIPUHATBIMUA B
oOlIecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COMAITA3AINHN 00yJarOIIHXCS.

JIMdHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTHBHBIX I[ICHHOCTHBIX OpPHUECHTAUHUN U
pacIIMpPEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHHMAHUS 3HAYCHUS XHUMUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOUW WH(pOpMaImeil o
IIEPEIOBBIX JIOCTHXKEHUAX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

IIPEIACTABICHUS] O COLHUAIBHBIX HOPMax M IIpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBATENIbCKOM, TBOPUYECKOW M APYrMX  BUOAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOM MESITEIBLHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBbIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B ITPOLIECCe ITON YUEOHOM IeITeTbHOCTH, TOTOBHOCTH OIEHUBATh
CBO€ TMOBEACHUE W TOCTYNKHM CBOMX TOBAPUIIEH C TMO3WMLMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUA MOCJIECACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTaBIIAIOLINE
OCHOBY JIJII TIOHUMaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aAMMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHbIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS] HAOJIOJaeMbIX MPOILIECCOB U SIBJICHUM,
MO3HABATENIbHON, MH()OPMAIMOHHOW W YWUTATEIHCKOW KYyJIbTYPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATypOi, JOCTYIHBIMU TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEeHHMIO M TIO3HAHHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMo0Opa3oBaHWIO, TMPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3/I0pPOBbI 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBUN U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aKOr0JIsl, HAPKOTUKOB, KypEeHHUS]),
HEOOXOJUMOCTH COONIIOJIEHUSI TpaBUi  O€30MacHOCTH TMPU  OOpaIleHUH C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO TPOQPECCUIl U TPyla pa3InyHOTO PoJa,
YBaXEHUE K TPYAY U pe3yJpTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YHCIIEC HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAHUM MO  XUMHUHU, OCO3HAaHHBIA  BBIOOD
WHIUBUYJIbHOM TPAeKTOPUU MPOAOJLKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHON npohecCHOHANBHON AESITEIbHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B PO(HECCUOHATIBHOM CpeE;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

AKOJIOTUYECKH 11€JIeCO00pPAa3HOE OTHOIIEHHUE K MPUPOJIE KAK UCTOUHUKY KU3HH
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHMWS, INOHUMAHWE LIEHHOCTU 3JI0POBOrO H
Oe3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYeCKOMY M TCUXUYECKOMY 3/10pPOBbIO, OCO3HAHHME LEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTE C BELIECTBAMH, a TAKKE B CUTYyaIHIX,
YIPOXKAOIIUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHH, AJIS
pELIEeHUs 33/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, sl OBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYJIbTYpbl, OCO3HAHHUA TJ00aJbHOrO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX peuieHus MOCPEACTBOM METOAOB XUMUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEIJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeagMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYMMbIC IS
(dbopMHpOBaHUSI MUPOBO33pEHHUSI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHS, TPUHIIUII,
runore3a, (Qakt, CcuUcTeMa, NPOLEcC, OHKCIEPUMEHT U JpPYyroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUI M3 3TUX MpPEeIMETOB (OPMHUPOBATH MPEICTABICHHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC yYUeOHbIE NeUCTBUS (ITI03HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYILECTBICHUIO Y4EOHOU
NESATETbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS] TP OCBOCHUH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTATH UX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOIH30BAThH
MOHATHUS Il OOBSICHEHUS OTNIENbHBIX ()AKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpPUH ISl KJacCU(PUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TMIPOIECCE TMO3HAHMUS TMOHATUA (TIPEIMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJIETBHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CMMBOJ »JJIEMEHTa), XuUMHUuUeckas QopMmysia U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapaKTEpPU30BATh CYIIECTBECHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBEISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HCIOJb30BaTh MOCTaBJIEHHBIE BOMPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B Ka4€CTBE OCHOBBI 17151 GOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOPETEHHE OIMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIlMUd M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJIOM IMpoIlecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pa6ora c undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OpMAIUIO
pPa3IMYHBIX BHJIOB U (DOPM TIPEICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaydHO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel MHTEepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOoChl IPU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIWMBIX ISl BBITIOJIHCHUS
y4eOHBbIX W TO3HABATEIbHBIX 3aJ1a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJBTYPOI aKTHBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs HHPOPMAIIUU U
WLTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpamMMamy,
JIpyruMu opMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
HCCJIEIOBATENHCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOpPTAa HAa COCTOSHHUE OKPY’KAIOLIEH MPUPOTHON
CpE/IB.

KoMMyHMKaTHBHBIE YHHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AUAJIOTa U (WJIN) TUCKYCCHH) TIO CYIIECTBY
oOcyxgaeMol Tembl, (POPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEATIOKEHHON 3a/1a4H;

YMEHHUS  TPEACTaBIATh  MOJNyYEeHHbIE  PE3yJbTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
pe3yNIbTaTOB BBIMOJIHEHUS XWMUYECKOTO JKCIEpUMEHTa (71ab0paTOPHOTO OIbITa,
71a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHMsSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHMKAMHU B COBMECTHOM
MO3HABATEIIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PELICHUH
BO3HUKAIOIIMUX TPOOJEeM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unui (00Cy X aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEWCTBUH, OIpeneseHUe KpPUTEpPUEB IO OICHKE KadyecTBa
BBHITIOJIHEHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIe 1eliCTBUS:

yMEHUE CaMOCTOSITEIbHO ONPENENsATh IETu ACATEIbHOCTU, IIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs] YIECOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MPEUIOKEHHBIA  AJITOPUTM  JAEHUCTBUM NIPU BBITOJHEHWUW 3aJaHUl C  YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW IIEJIM, YMEHUE
WCITIOJIB30BATh M AHAIM3UPOBATH KOHTEKCTHI, TIPEIJIaracMbI€ B YCIIOBHH 33 TaHUA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJNbTaTOB IO OCBOEHHUIO 00SA3aTENBLHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JJaHHOW (denepanbHON pabouelt TPOrpamMMoi,
BBIJICJISIFOT: OCBOCHHBIC O0YUYaIOIUMHUCS HAyYHbIE 3HAHUSI, YMEHHS M CIIOCOOBI



NEUCTBUN, crnenupuiIecKue s MpeaMeTHOW o0mactu «XuUMHUS», BHIbI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOTO 3HAHUS, €ro HHTEpHpeTaIu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIMSIX.

K xonmy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJIa,
XUMHUUYECKUU HJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIIATEIHLHOCTh, CTEICHb
OKHUCJICHHS, XMMHYECKasi peakius, KIacCH(PUKAIMI PEaKIUi: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(DPeKT peakiuu,
AJIpO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, paInyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAS KOBAJEHTHAs CBSA3b, MOHHAS
CBSI3b, HWOH, KaTHOH, aHWOH, pPacTBOpP, MaccoBas [0S BELIECTBa
(porieHTHAs! KOHIIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JUISl COCTaBjieHUS (HopmyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmysaMm, BHUJ XUMHYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyr0 (opMy Ilepuoanyeckoit
CUCTEMbl XHMMHUYECKHUX DJJEMEHTOB: pa3iuyaTh T[OHITUS «IJIaBHas
noarpymnma (A-rpymnma)» u «mobounas noarpymnmna (b-rpymnma)», mansie u
OOJIbIIINE TIEPUOMBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabmune «llepuonuueckas cucrema Xumudeckux osnementoB JI. .
MeHieneeBay ¢ YUCIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, O0IIee YHCIIO AIEKTPOHOB U
pacnpeiesIeHUe UX M0 AIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy Y4YaCTBYIOIIMX B pPeakLUUU
BEIIIECTB, 0 TETUIOBOMY (D (PEKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXkKAasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO 3JEMEHTa IO (QOopMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN peaKIny;

PUMEHSATH OCHOBHBIE ONEPALlU MBICIUTEIbHOMN NE€ATEIbHOCTH — AHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIeHHe, CHCTEeMaTU3alrio, KiacCu(pUKaIUIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — JJIl M3YyYEHHsI CBOMCTB
BEIIECTB M XMMHYECKUX PEAKLUUN, €CTECTBEHHO-HAYyYHBIE METOMbI
NO3HaHUsI — HAOJIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

CJIEIOBaTh MTpaBUiIaM MOJIb30BAaHUS XUMHUYECKOW OCYA0U U Ta00PaTOPHBIM
o0opyJ0BaHMEM, a TakKe IMpaBuUjiaM OOpalieHusi C BeIIeCTBaMH B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJIHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB MO MOJyUYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OIMpPEACIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMUYECKHE IKCIIEPUMEHTHI IO PACHO3HABAHHWIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, heHon(pTanenH, METUIOPAHK

U ApyTHE).

K xon1y oOyuenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHATHH: XUMHUYECKUI
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakiuu, MOJIb, MOJISIPHBIN 00BEM, pACTBOP, DJIEKTPOIUTHI, HEIJEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAs] ~ JUCCOLIMALMSA,  PpEeaklUMu  HOHHOrOo  oOMeHa,
KaTajan3aTop, XMMHYECKOE paBHOBEcHE, OOpaTHUMbIE U



HEOOpaTUMBIE pEaKIHNK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHSI,
aM(pOTEPHOCTb, XUMHAYECKas CBSI3b (xoBaJIeHTHas, MOHHAs,
MeTaNInyecKas), KpucTauimueckas perérka, Koppo3usi METaJlJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUu, MPEAEIbHO AOMYyCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALCHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIeNATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTAaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMHM 1Mo (opMmyiaMm, BUJ XUMHYECKOU
CBs3M (KOBaJCHTHasi, HOHHAs, METAUIMYECKas) B HEOPraHMYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (hopMyIie, XxapakTep Cpeiabl B
BOJIHBIX PAcTBOpax HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTALTAYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbica Ileprommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
TabnuuHyto (popmy Ilepuoauyeckoil CHUCTEMBI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MNOHATHS «IJIlaBHas mnoArpynna (A-rpymnma)» MU «oOodHas
noarpynmna (b-rpynma)», wmanbie U OOJBIIME TEPUOBI, COOTHOCHUTH
0003HaYeHUSI, KOTOPhIE UMEIOTCS B IEPUOAMUECKON TaOJIUIIE, C YUCIOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sjapa, oOIlee 4YHCIO0 DJEKTPOHOB U paclpeiesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpelesax MallbIX NEpPUOJO0B U
TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (Mo YHMCIy U COCTaBy YYacTBYIOIIMX B pPEaKINHU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHUYECKHUX DJICMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAas OMUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBJIATh YpPaBHEHHUS DJEKTPOJUTUYECKOW JAUCCOIMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, YypaBHEHHMsSI peakUud, MOATBEPKIAIONINX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KJIACCOB,;
pacKppIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITUX PEeaKIuii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBpAICHUH B Pa3ITHMYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO OJJIeMEHTa Mo (GOpMyJsie COCIMHCHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHHUIO
XUMHYECKOHN peakilnu;

cO0JTI0IaTh MIPaBHIIa TOJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opy/noBaHMEM, a TakKe TMpaBuja OOpalleHuss ¢ BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKUMSIMH 110 BBIIOJHEHUIO JaOOPaTOPHBIX
XMMHUYECKUX OTBITOB IO MOJYUYEHUIO U COOMPAHUIO Fa3000pa3HbIX BELIECTB
(aMMmaka M yrieKkHucioro ras3a);

MIPOBOJIUTDH PEAKITNH, TTOITBEPKIAIOIINE KaUeCTBEHHBIM COCTAB Pa3IMUHBIX
BEIIIECTB: PACMO3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIHI-,
kapOoHart-, (Qocdar-, cunukar-, cyinbdar-, THIAPOKCUA-HUOHBI, KATUOHBI
AMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICIUTEIHHON JAESITEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3aIl1I0, BhISIBICHUE TPUUNHHO-
CIIEICTBEHHBIX CBA3€H — I U3yuEHUs CBOMCTB BEILECTB U XUMHUYECKUX
peakuui, ecTEeCTBEHHO-HAay4yHble METOJbl [O3HAaHUA — HaOJIIOJeHHE,
U3MEepEeHHEe, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEasIbHBIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3aejioB 1

KoaunuyecTBO 4acoB

KonTpoJbHbIe

IIpakTHYeckue

DJIeKTpOHHbIe (LM (ppoBbIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMHYECKHE TIOHSITHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 2 bu6mmoreka [{OK
' MPaAKTUYECKOU AEATEITbHOCTU https://m.edsoo.ru/7f41837c
YeJioBeKa
BemecTBa u XumMuieckue bubmuoreka [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. Baxkneiiniue npeicTaBuTe M HEOPraHMYECKUX BEIIECTB
21 Bosnyx. Kucnopon. Ilonstue 5 0 0 bubnuoreka [JOK
' 00 okcHuaax https://m.edso0.ru/7f41837¢
Bonopon.ITonsitue o kucnorax bub6nuorexa [IOK
2.2 8 0 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[[. U. MenpaesneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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 3aK0H U
IIepnoanueckas cucrema

bubanoreka LJOK
31 ﬁiﬁ:ﬁ:ﬁ:gﬁ;ﬁ?&ﬂ' 1 ! https://m.edsocL).I ru/7f41837c
aToma
3 , )(;I/IMI/IHCCKS.H CBA3b. 8 Bu6moTexa HOK
. KHUCJIIUTCIBbHO-
BOCCTAHOBHTEIBHbIE PEaKLII https://m.edsoo.ru/7f41837¢
bubanoreka LHIOK
Hroro no pasneny 15 https://m.edSO(])—.[ rOu/7f41837c
PesepBHOE BpeMms 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBo M XUMHUYECKHE peaKkUU
11 [ToBTOpeHue u yroyOieHue 3HaHUN 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JieioB Kypca 8 kiiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnmnoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEeKTPONMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnmnoreka [JOK
' XHUMUYECKUE PEAKLIMU B pACTBOPaX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeTHHEHHS
51 OO11ast XapakTepUCTUKA XUMUYECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 0 0 brbsmorexa [OK
' PYHIBL- L¢P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop 1 ux 7 0 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepUCTHKA XHMHIECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N Py ' po https://m.edso0.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
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

Pa3znea 3. Mera/uibl 4 UX COeANHEHUSHA

. bubnmoreka [JOK
3.1 Obmue CBOACTBA METAIIOB 4 https://m.eds00.ru/7f41a636
. bub6nmorexa [IOK
3.2 Baxueline Metasuibsl U UX COEAUHEHUS 16 https://m.eds00.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus 4 okpy:kamomas cpeiaa
4.1 B B KA3HH Y€EJIOBEKA 3 bubmorexa LOK
' CHICCTBA 1 MaTepuae! . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p 3 bubmnorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoauuyecTBo yacon DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl

1 [Ipenmer xumuu. Ponp xumuu B 1 0 0 bubmnoreka [IOK
YKU3HM yesioBeka. Tena u BemiecTra 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 0 0 bubmuoreka [JOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1

3 «[IpaBuna pabotsl B 1abopaTopuu U 1 0 1 bubnnorexa HOK
npUEMBI 00paIIeHUS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHHEM)

4 YucThie BelecTBa U CMECH. 1 0 0 bu6nmoreka [JOK
CriocoOslI paznienenus cmecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cMmeceit (Ha mpumepe 1 0 1 bubmorexa [IOK

! . prMep 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoteka [IOK

0 ATOMBL H MOTEKYIIbI L 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYeCcKUe dJIEMEHTBI. 3HAKH 1 0 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKHX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoteka [IOK

8 IT 1 0 0

POCTRIE 11 CHONHE BelliecTra 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK

) AATOMHOMOTERYIAPHOE yietitte ! 0 0 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIia.

bu6mmoreka [IOK

10 BajieHTHOCTh aTOMOB XMMHYECKHX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB
OTHOCHTENbLHASA AaTOMHAs Macca.
11 OTHOCHUTENBHAS MOJEKYIIApHast bubmorexa HOK
YIAp 10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 0J1s1 XUMHYECKOT'O bub6mnoreka [IOK
DJIEMEHTA B COSIMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MousipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XuMHuuecKasi peaxius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs IPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHUX PEAKLIUN 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BELIECTB. bubmuorexa [JOK
XUMUYECKUE YpaBHEHHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoJIu4ecTBa, MacChl
17 BEIeCTBA [0 YPAaBHEHUSIM bubmmorexa TIOK
B P . 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
Knaccudukanms xumuaeckux
18 €aKuii (COeIMHEHUs, Pa3NIOKEeHUS Eubmorexa OK
P : : 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O0o0Imenne u bubmiorexa LHIOK
1 AHCT: Hul 07.11.2023 | https://m.edsoo.ru/ffod40c4
CHCTEMATH3alMs 3HAHUI
20 KonTponbnas padota Nel o reme bubnuorexa [IOK
«BelecTBa 1 XUMHUYECKHE PEAKITUND) 07.11.2023 | https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cMech razos. Cocran

bu6mmoreka [IOK

21 Bo3ayxa. Kuciopoz —leMent 1 14.11.2023 | https://m.edsoo.ru/ffod448e
poctoe BemecTBo. O30H
dusnueckue U XUMUYECKHUE

99 CBOMCTBA KHCIIOpOJa (peaKkiuu bubnuoreka [IOK
okucienus, ropenue). [lorsitue 00 14.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIax
Crioco0bI TOTYYEHHS KUCIIOPOIa B

23 jaboparo 1/11/11 II OMBII_HJ'IeIfH(f[CTI/I bubmmorexa [TOK

patop p ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenune kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit

24 peakuu, MOHSITHE O bubmnoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUU, DK30- 21.11.2023 | https://m.edsoo.ru/ff0d4790
1 9HJIOTEPMHUYECKUX PEAKIUIX
TomnuBo (HedTh, yroiab U METaH).

25 3ar ;13He1§1/1e(£os yxa CII0COOBI 2r0 bubmorexa HOK

p yxa, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
[TpakTuueckas padora Ne 3 o Teme
26 «ITomyuenne u coOupanme bubmorexa [TOK
Y p . 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/Ia, U3yUeHHUE €r0 CBOMCTB»

97 Bopopon — 31eMeHT 1 IpocToe bubmunorexa LIOK
BemecTBo. Haxoxxaenue B mpupose 05.12.2023 | https://m.edsoo.ru/ff0d4ddo
dusndecKue 1 XUMUYECKUE

28 cBoMcTBa Bogoponaa. [Ipumenenue bubmmorexa TIOK

Aopoda. 1p 05.12.2023 |  https:/m.edsoo.ru/ff0d4ddo
BOZIOpOJIa
29 ITonsaTHe 0 KUCIOTAX U COJISX bubnnorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
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

Crioco0ObI OJTy4eHHS BOJIOPOJIa B

bu6nmmorexa [IOK

30
naboparopun 12.12.2023 | https://m.edsoo.ru/ffod4dd0
[IpakTrueckas padota Ne 4 o Teme

31 «ITonmydenue u cobupanue Bo1opoaa bubmmorexa [JOK

g P AOPOA, 19.12.2023 | https://m.edsoo.ru/ffod4fa2
M3Yy4YEHHUE €ro CBOMCTB»

32 ModsipHbIii 00bEM razoB. 3aKOH bubmumoreka [IOK
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienns o0b€Ma, KOJIMYeCTBa

33 BEIIECTBA rasa Mo ero N3BECTHOM bubmmorexa [IOK

" o 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00bEMY
Brruucnenus 005EMOB ra30B 10

34 ABHCHMIO PEAKIIMU HA OCHOBE bubmorexa LHOK
yp "p H i 26.12.2023 | https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHH ra30B

35 DOu3nvecKrue U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBAa BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubnuoreka [JOK
MHMKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.

37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBas 1015 BelllecTBa 16.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o reme

38 «ITpuroroBneHue pacTBOPOB C bubmuorexa [JOK
onpeeaEéHHON MaccoBOM o€ 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padorta Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boxa» 23.01.2024 | https://m.edsoo.ru/ff0d6342
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OKcupl: coCcTaB, KiIacCUpUKAIUs,

bu6nmmorexa [IOK

40
HOMEHKJIAaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XuMUYECKHE CBOMCTBA
41 KUCIIOTHBIX, OCHOBHBIX U bubmorexa LIOK
’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHUYECKHUE CBOWCTBA bubnuorexa LIOK
OCHOBaHHI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kmaccudukanms, bub6mnoreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue n XuMHUYECKHE CBOMCTBA bubnuorexa [IOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 cn(J)IcIi)éLII) HIE)IJ{IH q)elfn;w XI{HKRiIH:ZSKHe brbmorexa [TOK
y Y ’ 13.02.2024 | https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
r CKas CBA3b M€
P ————— buGuorera LIOK
N P 20.02.2024 | https://m.edsoo.ru/00ad9a50
COCAMHCHMI
49 O0600611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 27.02.2024 | https://m.edsoo.ru/00ad9ch2
K aborta Ne3 o Teme
50 "(())fljgsgiialfnzccm HEOPTaHHYECKUX bubmorexa HOK
P 27.02.2024 | https://m.edsoo.ru/00ad9ela

coeqrHeHnn"
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[lepBbie NOMBITKU KiIaccupUKAIIH

bu6mmoreka [IOK

1 LI
> NUMITHCCIIIX SJCMEHTOB. LIOMATHE O 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIIAxX CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 IIepunonnueckas cucrema bub6nuorexa LIOK
XUMHYECKUX dieMeHToB [{. 1. 05.03.2024 | https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuoapl, rpymnmsl, O TITTBI bubmorexa HOK
PHOIBL TPYTHIRL HOATPY 12.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnunoreka [JOK
sep. M3oTonsr 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000710YeK
55 aToMoB a1eMeHTOoB [lepuoanaeckoit bubmorexa HOK
pron 19.03.2024 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. Menngeneera
XapakTepucTuka XUMUIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MPaKTUKU. [l bubnuoreka [IOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 26.03.2024 | https://m.edsoo.ru/00ada96e
IpaXJTaHuH
58 DIIEKTPOOTPHULIATEITLHOCTH AaTOMOB bubmuorexa [JOK
XUMHYECKHX DJICMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HonHas XxuMu4ecKas CBSI3b bubmorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMHA4YECKast bubnuoreka [JOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanentHas nenomnsipas 1 0 0 bubnuoreka [IOK
XUMHYECKas CBS3b 16.04.2024 |  https://m.edsoo.ru/00adaab9
Bbu6mmorexa [JOK
62 CTeneb okuCICHHS 1 0 0 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKuCIUTETHFHO-BOCCTAHOBUTEIILHBIC 1 0 0 bubmuorexa [JOK
peakuu 23.04.2024 | https://m.edsoo.ru/00adb076
bubmuoreka [JOK
o4 ORHCIUTEIIH 1 BOCCTAHORHTEIH! 1 0 0 23.04.2024 | https://m.eds00.ru/00adb076
K 6ota Ne4
65 «CO? nggz:ZiE;ao;?nMqungzMe 1 1 0 bubmmorexa [JOK
P ' 30.04.2024 | https://m.eds00.ru/00adbA86
CBSI3b)
66 PesepBHblit ypok. O60011eHUE 1 1 0 0 bubnunoreka [JOK
CUCTEeMAaTH3alusl 3HaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O60011eHNE U 1 0 0 bubnuoreka [JOK
cucTeMaTu3alys 3HaHU I 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypok. O600111eHUE U 1 0 0 bubnuoreka LIOK
cucTeMaTu3alys 3HaHUi 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
[MPOTPAMME
9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3y4eHusi | o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 [Tepuoanueckuii 3aKo0H. 1 0 0 bubmuoreka [IOK
[Tepuoanueckas cucrema 06.09.2023 | https://m.edsoo.ru/00adb59e
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XUMHUYECKHX d1eMeHToB /1. 1.
Menpeneena

3aKOHOM€pHOCTI/I B UBMCHCHHUH

CBOMCTB XMMHYECKUX JICMCHTOB bubmorera HOK
. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kinaccudukanust 1 HOMEHKIaTypa bubnmoreka [JOK
HEOPTraHWYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
Bujapl XUMHUYECKON CBS3U U THUIIBI bubnuorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel mo reme
«IToBTOpEHUe u yrirydneHue
3HaHMUI OCHOBHBIX Pa3/IeNoB Kypca 20.09.2023
8 kacca»
Knaccudukanus XuMu4eckux
eaK mif o ua3J'II/I‘IHLIM brbmmorexa [OK
peardt P 20.09.2023 | https://m.edsoo.ru/00adbch0
pU3HaAKaM
[ToHATHE O CKOPOCTH XUMHYECKOU
eaknuu. [IoHATHE O TOMOTEHHBIX bubmmorexa [JOK
Peariuti. 27.09.2023 |  https://m.edsoo.ru/00adbe9a
U TETEPOTCHHBIX PEAKITUIX
[TonsiTHE O XMMUYECKOM
aBHOBecHH. DaKTOPHI, BIUSIONINE
ga CKOPOCTh XI/IMI/I‘—ISCKOI\/'I eaKmpm bubmorexa [JOK
P peardt 27.09.2023 | https://m.edsoo.ru/00adc28c
1 TIOJIO’KEHUE XUMUIECKOTO
paBHOBECHS
OKHCIUTEIBHO- bu6nunorexa [JOK
BOCCTAHOBUTENbHBIE PEAKLIUN 04.10.2023 | https://m.edsoo.ru/00adcade
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Teopust PIEKTPOTUTUYECKOMN

bub6nmorexa [IOK

1 .
0 Auccounanuy. CHILHbIE 1 C1abLIe 04.10.2023 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PEaKIIUIA buGnnorexa LIOK
P pearh 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPECTABICHUN bubnmoreka [JOK
00 3JIEKTPOJIMTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAINT
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpeACTaBICHUHN 00 Bubmuorexa IIOK
. 18.10.2023 | https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON TUCCOIMAIIHN
14 Tloustue o rmaponnse couei bubnnorexa [IOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHs bubmorexa [JOK
3HAHUU 25.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perrenne 3KCIIEpUMEHTATIBHBIX Bubmaorexa ITOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»
Konrtponbnas padora Ne2 o teme
17 «ONEKTpoIUTHIECKast bu6muoreka [IOK
nuccoruanyst. XuMHYECKHE 08.11.2023 | https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
OO011ast XxapakTeEPUCTUKA
18 FaJII;I)lFeHOBp XI/IMFI)/IIIeCKI/Ie CBOIliCcTBa bubmorexa [IOK
' 08.11.2023 |  https://m.edsoo.ru/00addfe2

Ha IpUMeEpE XJ1opa
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XnopoBogopoa. CossiHas KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, TIOTyYeHUE bubamorexa LHOK
ind ’ 15.11.2023 |  https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
20 «ITomyuyeHue CoNsHON KUCIOTHI bubmmorexa [JOK
YT C0. ’ 15.11.2023 |  https://m.edsoo.ru/00ade348
U3y4YCHHE €€ CBOKCTBY
Brraucnenus mo ypaBHEHUSM
21 XUMHUYECKHUX PEaKIIHii, €ClIi OJJUH bubmmorexa LIOK
PeAKIutt, A 22.11.2023 | https://m.edso0o.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
99 OO0m1as xapakTepuCTUKA HIIEMEHTOB bubnmnoreka [JOK
VIA-rpymmsr 22.11.2023 | https://m.edsoo.ru/00ade64a
AJNIOTpOITHBIE MOIU(DUKAITUH
93 cepbl. HaxoxaeHue cepsl u e€ bubnmnoreka [JOK
COEIMHEHUH B IPUPOJE. 29.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoniopo1, cTpoeHHe,
24 (pnlznqefmljei XI/IE/II/ILICCKI/IG bubmmorexa LIOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl cepbl. CepHasi KUCIIOTA,
25 q)HzntII[eCKHI; u xmﬁnqecxne bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XVUMUYECKUE PEaKIINH, JSKAIIHIE B
OCHOBE TPOMBIIUIEHHOTO CIT0c00a
26 MOJTyYEHUs] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XUMHYECKOe 3arps3HEHHNE 06.12.2023 | https://m.edsoo.ru/00adec8a

OKPY’KaoIIeH cpeJibl
COCTMHEHUSIMU CEPhI
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Brruncnenne maccoBod qoiu

bub6nmoreka [IOK

27
BBIXO/Ia IPOJYKTA PEAKIIUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepHCTHKA DJIEMEHTOB
VA-rpynmsl. A3or,

28 acIpOCTPaHCHUE B IIPUPOJC bubmmorexa [JOK
pactpoctp PHpoxe, 13.12.2023 | https://m.edsoo.ru/00adeeab
¢du3nUecKre 1 XUMUYECKHE
CBOICTBA
AMMHaK, ero pU3NYECKUe U

29 XHMHYECKHE CBOMCTBA, ITOJTyUYCHHUC bubmorexa HOK

’ y 20.12.2023 | https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyuenre aMmmMuaKa, U3y4cHUe bubmorexa [IOK
Y . » 13y 20.12.2023 | https://m.edso00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucjoTa, e€ Gu3nvIecKkue bu6nuorexa [IOK
1 XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHSI B KAUYECTBE MUHEPAIbHBIX

32 oOpeHuii. XuMHu4eckoe bubmorexa HOK
YAODP ’ . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIOIIeH cpebl
COCTMHCHUSMH a30Ta
®docdop. Oxcua pochopa (V) u

33 docdopnas kucnota, pusndeckue bubnuotexa [JOK
1 XUMUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4YeHue
Hcnonws3zoBanue Gocharos B

34 KAaueCTBE MUHEPAIIBHBIX bu6muoreka [IOK
yaoOpeHuil. 3arps3HeHne 10.01.2024 |  https://m.edsoo.ru/00adfc20

npupoaHoii cpensl pocharamu
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Yrnepon, pacnpocTpaHeHHE B

bub6nmorexa [IOK

3% 1PHPOAE, (bmnqeicme 1 17.01.2024 |  https://m.edsoo.ru/00adfd9c
XUMHUUYECKHUE CBOMCTBA
Okcuapl yraeposa, ux Gpuzndeckue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHYECKHE IIPOOIEMBI Bubmaorexa ITOK
p ’ 17.01.2024 |  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YyTJIepo/ia
(V)
37 VYronpHasg KUCI0Ta U €€ COIu buGnnorexa LIOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 mo reme
38 "IlosrydyeHune yriekucioro rasa. bu6mmoteka [IOK
KauecTBenHnas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmorera [TOK
p 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 KpeMmunii u ero coequHeHUs bubnnorexa [IOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenne sxcniepuMeHTaNbHBIX bubmuoreka [IOK
3a7a4 no TeMe «BaxkHeme 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHU)
KonTtpomasHas pabota Ne3 mo teme
42 «BaxxHeiinne HeMeTaIbI U UX bubmorexa TOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COETUHEHUD)
43 OO0m1as xapakTeprucTruKa bubnuotexa [JOK
XUMHUYECKHUX DIIEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ae103e
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MeTauioB. MeTaminueckas cBsi3b U
METAJINYECKask KPUCTAIUIMYECKAS
peuérka. PU3n4YeCKUe CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMHUUECKUAHN P Bubmaorexa ITOK
P . P 14.02.2024 | https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METaIOB
O61mue crnocoObl MOTyYeHUs
MeTaiuioB. CruiaBel. Berauciienus
45 0 YPAaBHEHUAM XMMHUYECKUX Bubmorexa IJOK
yp N 21.02.2024 | https://m.edsoo.ru/00ael1156
peaKuuid, €CIIu OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METALIIOB Bubmaorexa ITOK
PP 21.02.2024 | https://m.edsoo.ru/00ae1278
bubmmoteka [IOK
47
Lenourere meTansl 28.02.2024 | https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJIus 28.02.2024 | https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIMA 1 Maruui 06.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxkueime coefTnHEHNUA KaJIbIUAA bubnmorexa LIOK
a H 06.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAHUN 13.03.2024
59 JKEcTKOCTh BOJEI U CITOCOOHI €8 bu6nunorexa [JOK
yCTpaHEHUs 13.03.2024 |  https://m.edso0.ru/00ae1886
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[TpakTrueckas padora Ne 6 mo Teme

bub6nmorexa [IOK

>3 "XGCTKOCTL,,BOHH 1 METOARL €€ 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnmoreka [JOK
>4 ATTrOMHHHiE 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCUIA U bu6mmoreka [IOK
TUAPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
%6 Keneso 27.03.2024 | https://m.edso00.ru/00ae1d86
57 Oxcupl, THIPOKCHIIBI U COJH bu6mmoteka [IOK
xenesa (II) u xenesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3ALUS
3HaHUH 10.04.2024
[IpakTuueckas padbora Ne 7.
59 Pemrenne sxcriepuMeHTaIbHbIX bubmmnoreka [JOK
3a7a4 1o TeMe «BakHelimue 17.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COAMHEHUS
Brrancienus mo ypaBHEHUSIM
XUMHUYECKHX peaKkluil, eciiu OJJ1uH
60 U3 PEAareHTOB JJaH B N30BITKE WU bubnmnoreka [JOK
COJIEPXKUT pUMecH. Beruncnenus 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa TPOAYKTA
peakuuu
61 O06o0011eHNEe U CUCTeMaTH3aIs
3HAHWH 24.04.2024
KonTponbnas padota Ned o reme
62 «BakHeWIe MeTauTbl B UX 94.04.2024

COCOAUHCHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecTBa u matepuaisl B 1 bubnmnoreka HOK
MOBCETHEBHOM JKM3HU YEJIOBEKA 15.05.2024 |  https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsiI3HEHHE 1 bubnmoreka [JOK
OKPYXaroIIeH Cpeabl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubnmnoreka HOK
9KOJIOTUYECKHX MPOOIIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBuelit ypok. O600611eHue 1 1 bubnmnoreka [JOK
cucTeMaTu3aIus 3HaHU I 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600IIeH e 1 1 bubnmnoreka [JOK
cucTeMaru3anus 3HaHUN 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBuelit ypok. O60011eH1e 1 1 bubmmoreka [JOK
CUCTEeMAaTH3alMsl 3HAHUHA 29.05.2024 | https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

* Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

* Xumus, 9 kinacc/ I'abpuensua O.C., Octpoymon W.I'., Cnagkor C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

Tabmuubl: [lepuonnueckas cucreMa XuMU4YeCKux anneMeHToB /1. U.
MenneneeBa, Tabyinia paCTBOPUMOCTH, IIEKTPOXUMUUECCKUN Pl HAMIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIsA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-yPOBEHb. -
Peanuzauusa-tpedoBanuii-@I'OC-0CHOBHOT0-00111€T0-00pa30BaHusL. -

Mertoauueckoe-nocooue-mis-yunrtens.pdf

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

