10. Xumus
IMNOACHUTEJIBHASA 3AININCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJIcHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttaxke Ha OCHOBe (QeaepanbHOil pabdoueil mporpaMMbl
BOCIIUTAHMS U C YUETOM KOHIEIIIUU MIPETNoaBaHus yueOHOTo nmpeaMeTa « XuMuUs»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Io KiaccaM U CTPYKTypUpOBaHHUE TIO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHMUS, PEKOMEHIYEeMYHO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYaronmuxcs, OmNpenessieT BO3MOXKHOCTH — MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XUMHUH CIY)KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrpatoT (GOopMUPYEMble XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUCCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B IPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHneM 0a30BOM HAYKH XMMUM Ha OMPENeIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxoja k e€ usydeHuto. CojepikaHue CKIQAbIBACTCS U3 CUCTEMBI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJICIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIPyroMmy, BBITIONHAS (QYHKIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIONICH HAYYHOM KapTUHBI MUPA B JIOTHUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buomnorus. 57 kmacce» u «dusnka. 7 Kiacey.

[Ipy wW3yueHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH Kak O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTHYECKOMN
NEATEIbHOCTU 4YEJIOBEKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUUYECKHU X
3HAaHUN — BaKHEHUITHX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX ITOJIOKCHUH,
JOCTYMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
MpUOOIIEHNN K HAy4YHBIM METOJaM T[IO3HAHWS TP W3YYCHUW BEIIECTB U
XUMUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHOM M Yy4eOHO-HCCIEI0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpamieHus ¢ BELIeCTBAaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKUEe LIENH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTHYeCKOe MPUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00YyYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, IMO3HAHUA W CAMONO3HAHHUA, KIIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHIMI), UMEIOUIMX YHUBEpPCAJIbHOE 3HAUCHUE MJif
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o60miel (YHKIMOHATBHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OLEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, IMOJYYCHHBIC MPU H3YYCHUH
XHMUH, TPUMEHATh WX TpPH PEIICHUHW TpoOJieM B TIOBCETHEBHOW IKU3HU W
TPYIOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE Yy O0OyYalOlIUMXCS T'YMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
11eJIECO00pa3HOro TMOBEJACHUS B OBITY U TPYIOBOW JESATEIBHOCTH B UEIIX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOI Cpeibl;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuUis M HANpaBICHHOCTH JaTbHEHUIIEro
o0y4eHHUSI.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS] XMMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaBiser 136 yacoB: B 8 kiracce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTE 0 MeTOAax MO3HAHMS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKe,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoe. O30H — auioTponHas MoAUGUKAIHS KACIOPOa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U DSHJOTEPMHUYECKHE pEAKUHMHU. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »snmemeHT M mpocToe BewlecTBO. HaxoxaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuit. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3nueckue W XUMHUYECKUE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusl. HoMeHkiatypa ocHOBaHuW. PU3WUYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknatypa cosieil. @uzndeckne u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3yYEHHE CBONCTB KHUCIOPOJa, HAOJII0JEeHUE
B3aMMOJICCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJoOpoaa (ropeHue), B3aumMmozeicTBue Bogopona ¢ okcugoMm meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIIOT W MIECNIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJlad N0 TeMe «BaxkHehnmue KIacchl HEOPraHUYECKUX
COEMHECHUI.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBf3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HyieMeHTOB. lloHsTtue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE M IIEJTOYHO3EMEIbHBIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpuoAHas  (HOpMbI
[Tepunonnueckoit cucrtembl xumuueckux aneMeHToB J{. 1MI. Menneneesa. [lepuoast
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAINIMUECKUX CBOMCTB IO TpyMNaM U NepPUoaaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
CpaKJIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJisipHAss W HETMOJSpHAasi) CBS3b.
DIIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Iporieccrl OKUCIEHUST U BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oO0pas3lloB BEIISCTB METAIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamusa MeXNpeaMETHBIX CBsI3€H TMPH M3YYEHUM XMMHUU B 8 Kiacce
OCYIIIECTBIIACTCS Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TaK W TOHSITUN, SBJISIOIIAXCS CUCTEMHBIMU ST OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIHKJIA.

OO61mue ecTecTBeHHO--HAYYHBIE TTOHSATHS: HAyYHBIH (PakT, TUIIOTE3a, TCOPH,
3aKOH, aHallu3, CHHTE3, KiacCu(UKalusg, TEPHOJANIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dus3nka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWI,
W30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSHHE BEIICCTBA, a3, (PU3WUYCCKHUE BEIMYHUHBI, CIUHHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE NCKOIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOXKEHMEM JIJIEMEHTOB B Ilepuoanueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiui Mo pa3iudHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHMIO CTETIEHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakuusiX. [IoHATHE O TOMOT€HHBIX M I'€T€POreHHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUU U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE ~ PEaKlUM,  JJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBneHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMALMM BELIECTB C PAa3JIMYHBIMU BUIAAMHU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble DJIEKTPOIIUTHI.

Peakiiun noHHOr0 0OMeHa. Y CIOBHS NMPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcCTBa KHCIIOT,
OCHOBaHM W COJIEM B CBETE MPEJACTAaBICHUN 00 DIEKTPOIUTHUIECKOM
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB W HEMETAUIoB (Tpadura W ammasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JICUCTBHS PA3NMUYHBIX (HAKTOPOB, MCCICIOBAHUE DIICKTPOMPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpolEecca IUCCOLMALMU KUCIOT, MIENIOYEed U  COJIeH
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepuajoB), MPOBEJCHUE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3oKeHUsl, COCUHEHUsI), pacllO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklUil Ha HWOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTannbl 4 MX coeTMHEHUS

OO6masi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilline XJIopuabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHne U (PU3MYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMKY KUCIOpOa
u cepbl. XuMU4eckue cBoicTBa cepbl. CepoBoAopoid, CTpoeHUe, (PU3HUYECKUE U
XuMu4eckue cBorcTBa. OKCHIBI CepPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnast kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBAa (00IIME  Kak
NpelCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKInH,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMONy4YeHUs CEPHOM KHUCTOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6miast xapaktepuctuka s1meMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusznueckre u XuMu4Yeckre cBoicTBa. KpyroBopotT azota B npupoje. AMMHUak, ero
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenue. Cou aMMOHHS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, (PU3NUecKre U XUMHUYECKHE
cBoiicTBa (0OIIMEe Kak TMPEJCTaBUTENS Kiacca KUCIOT H crhenupuyeckue).
Hcnonp3oBaHue HUTPATOB U COJEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopeHnii. XMMUYECKOE 3arpsi3sHEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMH a30Ta
(KUCIOTHBIE MTOKIM, 3arps3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
a;uoTponHeie Moaudukanmuu (ochopa, GU3MUECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, GuU3NIeCKIe U XUMUUSCKUE CBOMCTBA,
nonyuenue. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoA,  aUIOTPOIHBIE
Moau(dUKalUKU, paclpOCTpaHEHHWE B NpUPOJE, (PU3NUECKUEe U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux



¢uznueckre M XUMHUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riao0anbHOro TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUEe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue W npuMmeHenue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, YTAHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKK YIJIEBOJOPOAOB (Yyroiab, HOPHUPOAHBIA Ta3, HedTh),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yriaeBojgax — U ux
polM B KM3HM 4eloBeKa. MarepuanbHO€ €IMHCTBO OPraHMYeCKUX U
HEOpPraHMYECKUX COETUHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, MOJy4eHHE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, X UCIOJIB30BAHKUE B
OBITY, B MPOMBIIUIEHHOCTH. BakHelne crpouTesbHble MaTepHallbl: KepaMHKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydyeHre 0o0paslloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
NIPOBE/IEHNE KaUYeCTBEHHBIX PEaKIil Ha XJIOPUI-MOHBI U HAOII0/IeHHE MPU3HAKOB
UX TPOTEKaHWUs, OMNBITHI, OTpaxarouue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJoreHOoB M MUX COEAMHEHHUH (BO3MOYKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOT€HUIO0B), O3HAKOMIIGHHE C
oOpasmlaMu cepbl U €€  COCIWHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpUaJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKInK Ha Cyibdar-
MOH W HaOo/IeHWe TpHu3Haka e€ MPOTeKaHWs, O3HAKOMJICHHE C (U3MUYECKUMHU
cBoOWicTBaMU a30Ta, (ochopa U HX COeTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, paclo3HaBaHWE U HU3YYEHHE CBOWCTB aMMHaka, IpOBEJCHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS M (ochaT-uoH U U3ydeHUEe MPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aACOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3YyYEHHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KaYeCTBEHHBIX PEakiuii Ha KapOOHAT W
CUJIMKAT-UOHbBl W HW3y4Y€HHE MPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aJa4 no TeMe «BaxkHeHne HeMeTallJIbl ¥ UX COCMHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepuomuueckonn cucreme xumudeckux siaemeHtos JI. M.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  OJJNEKTPOXUMHUYECKHA  PSf
HanpspkeHuil metaoB. dusnyeckue 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToyyeHuss MeTawioB. [loHsATHE O KOppO3WHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anementoB JI. M. MenpaeneeBa, cTpoeHME HUX AaTOMOB, HAXOXJIECHUE B NPUPOE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepuonuueckout cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupojie. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnOMUHME: TIoJIo)KeHUE B [leproanueckoi cuCcTeEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckoi cUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, TuApOoKCuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAaKOMJICHHME ¢ oOpasllaMd METALIOB U CIUIaBOB, WX (PU3HMUECCKUMH
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOW BOJbI, MPOIECCa TOPEHUS MKEJI€3a B KUCIOPOIE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAKIMH HA MOHBI: MAarHus, KaJIblHs, aJIOMHHUS, IIUHKA, JKEJe3a
(1) u xemne3a (1), mequ (I1), HabGIrOCHUE W OMTUCAHKE MTPOIECCOB OKPAITNBAHUS
MJaMeHH MOHAMM HATpWs, Kajdud W Kalblusd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHHS
Y TUAPOKCHUA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunue
METAaJJIbl U UX COCAUHCHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Mmarepuansl B IOBCEIHEBHOW JXM3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B OwbTy. [lepBas momouns mnpu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas 10IMyCTUMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponp xuMuu B pemieHU# 3K0JIOTHYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKaluUsi, MEepPUOJUYHOCTb, HaOII0IEHNE,
AKCHEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, NapPHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®usuka: MaTepus, aTroM, OJJIEKTPOH, NHPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJA, O3JEKTPUYECKUN 3apsl, MNPOBOIJHUKH,
NOJYIPOBOAHUKH, JTUAJIEKTPUKUA, (POTORIEMEHT, BEIIECTBO, TeN0, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHTte3, npixaHue, Omocdepa, PKOCUCTEMA, MHHEpATIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JIEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4YeCKOro BOCIMTAHUS .

LIEHHOCTHOI'0 OTHOUIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HAacJeJuI0, TMOHMMAaHUS 3HAYCHUS XUMHUYECKOW HAyKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2)rpaxaaHCcKOro BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BUJAX
NEeSTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM eATEIbHOCTH IpU
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYNKH CBOMX TOBAPUILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABAaTEIbHbIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEpPaTypor, JOCTYNHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIUOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4)popMuUpOBaHKS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZIeHUs TMpaBwi O€30MacHOCTH TMpu  OOpallleHuH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)Tpya0oBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHMS TNPEJAMETHBIX 3HAHWM MO XWUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATLCA B MPO(EeCCHOHATBLHOM Cpejie;

6)3K0J10THYeCKOro0 BOCIIUTAHMS:

IKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHHUKY
KW3HU Ha 3emJle, OCHOBE €€ CYIIEeCTBOBaHUSI, TOHUMAaHUE 1IEHHOCTH 30pOBOT0 U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPYIKAIOUIENH IPUPOJHON CpeloH, 11 MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOM  KYyIbTYpbl, OCO3HAHHsS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAYYHBIE TOHATHUA (3aKOH, TEOpHs,
MIPUHIINAI, TUTIOTe3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIe
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYISATHUBHBIC), KOTOpHIE OOECTeUnBaOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEeATEbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAaHUMN: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACISATH UX XapaKTEpHbIE



MIPU3HAKU, YCTaHABIMBAaTh B3aMMOCBS3b C JAPYTMMU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XUMHYECKUX BEUIECTB M XMMHUUYECKUX PEAKIUU,
YCTaHABIIUBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JI€TIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CUMBOIUYECKHUE (3HAKOBBIE) MOJIEH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3aj/lau, ¢ Y4ETOM
3TUX MOJEIBHBIX TPEACTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEYHUS B U3y4aEMBbIX MTPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBaresbCcKue eiicTBUS:

YMEHHME HCIOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

npuoOpeTeHue OIMbITa MO TUIAHUPOBAHUIO, OPraHU3AMU M TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOIogaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKH OIICHMBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHMOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEeIEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJauyd HECIOXKHBIMU CXEMaMH, JuarpaMmMami,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHUE HCHOJIb30BaTh M AaHaJuM3UpOBaTh B Mpolecce ydyeOHOH U
MCCJIEIOBATEIBCKON ACATEIHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
Cpenpbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaTh BONpPOCHl (B XoAe JAuaigora U (Wiu) JUCKYCCHHM) TIO
CylIeCTBY  oOcyxjgaeMod  Tembl, (QopMyaupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  TOJY4YEHHBIE  Pe3yJbTaThl  MO3HABATEIHHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPEe3eHTAIUI0
PEe3yIbTATOB BBHIMIOJIHEHUSI XUMHYECKOTO IKCIEpUMEHTa (Ja00paTOpHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABAaTEIBHOM U HCCIENOBATEIILCKOW  JIEATEIBHOCTH  MPU  PEIICHUU
BO3HUKAIOUIMX MpOOJieM Ha OCHOBE Y4€Ta OOILIMX HMHTEPECOB U COIJIACOBAHMUS
no3unuii (00CyXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICHCTBHM, OIpeaeseHne KpPUTEPUEB MO OIEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIEe 1eiCTBHS:

YMEHUE CaMOCTOSITEIILHO OINPENeATh I[N ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTD, BbIOMpaTh Hanbosiee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHUS] YIYEOHBIX U
MO3HABATEILHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTaBIATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUNd ¢ Y4ETOM
MOJIYYEHUs HOBBIX 3HAHMU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pE3yJibTaTa 3asBICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPeAJiaracMble B YCIOBUH 3aJaHH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOW denepaibHOW paboyeil mporpaMMon,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIONUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue [ MpeaMeTHOW obmacth «XuMHS», BHUIBI
NESTENBbHOCTH TI0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
IpeoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PaCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHI: aTOM, MOJIEKYyJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHHS, XUMUYECKasi PEeaKIus, KiIacCU(UKAIMSA DPEaAKIUH: peakiuu
COCMHEHUS, PpEaKUUU pa3JIOKEHUs, PEAKIUU 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHash OpOUTalb, PaaANYC
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HETOJSpHAs KOBAJICHTHAS CBS3b,



VWOHHAsS CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MIPUMEHSITH ATH TOHATHUS MPU OMKUCAHUY BEILIECTB U X MPEBPAILICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TOHMUMAHHE TMEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jiMyaThb TMOHATUA «TJIaBHas
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, Mansie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHpeneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
U pacipeiesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEINIOBOMY 3 PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOKWCTBA BEWIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH IPOTEKaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MACCOBYIO JIOJIO XHUMHUYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKINH;

OPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHONU AESTEIbHOCTU — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3aIlHio, KiIacCH(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YUYEHUs] CBOMCTB
BCIIECTB M XHMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METO/bI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPAaBWJIAaM  TOJIb30BAaHUSA  XMMHUYECKOW  TOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHWUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TOMOIIBIO UHIUKATOPOB
(makmyc, dheHondTaneut, METUIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATUN: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHWUOH, MPOCTOE BEUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPUIATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu, MOJib,  MOJIIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
aJIoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBaJE€HTHAs, MOHHAsi,
MeTaJInyeckas), KpUCTaInueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHATUH U
IPUMEHATH 3TH HOHITHUS NIPU ONUMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JJIsi COCTaBiIeHUs Qopmyl
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB B
COEAMHEHUAX pPA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COEIWHEHUH 1o (opMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PACTBOpPAaX HEOPraHMYECKUX COECIUHEHUI, TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOTO BEUIECTRA;

packpbiBaTh cmbich [lepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynma)», Maible U OOJdbIIME NEPUOMbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HX MO DJIEKTPOHHBIM CJO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB SJIEMEHTOB M MX COEJUHEHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHUE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKHE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMy MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIUTUYECKONW JTUCCOIMALIMM  KHUCIIOT,
niesioued M CoJiel, OJIHbIC U COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKIMi, TOATBEPKAAIONIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3TUIHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISITH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOMoaTh  TMpaBWwiIa  IOJB30BAaHUS  XMUMHUYECKOW  TOCYIOM U
nabopaTopHbIM O0OpYJIOBAaHHEM, a TakKKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIUH, MOATBEPKAAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMy MBICIUTEIbHONU AESTEIbHOCTU — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIE/ICTBEHHBIX CBA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJIfOICHNe, M3MEpEHne, MOJICIUPOBAHUE, DKCIICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U Komrecrno qac}tzzHT odLHLIe HoaKTmaeckie DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero pago TI:) i D ;) GOTEI o0pa3oBaTe/ibHbIE pecypchl
Paznen 1.IlepBonauanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bu6moteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4eckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Wroro mo pazueny 20
Pa3znen 2.BaxHeiilme npeacTaBUTE I HEOPraHNYeCKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
00 oxcuaax https://m.edsoo0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xummnueckunx 31emMenToB . U. MengesneeBa. CTpoenne aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 0 0 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
3.2 XuUMHUUYecKas CBS3b. 8 1 0 bubmuoteka [[OK
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OxucinuTenpHo- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEJIbHBIE PEAKIIUU
Hroro mo paszeity 15 ]r?t?fsﬂ/?gs;s%g 8/5f41837c
PesepBHOE Bpems 3 0 Eéﬁ/?&fgs%g 8/5f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[TPOTPAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:::Fn;(;};:);:::me PAsAEIon H TeM Beero KonrTpoabubie | IlpakTuueckue %I;(Eig::lbme
padoThI padoThI pecypebi
Paszpnen 1.BemiecTBo 1 XUMHYeECKHE peaKIIUH
11 [ToBTOpEeHME U yriuyoieHue 3HaHUH 5 1 0 bubnuoreka [IOK
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuoreka [IOK
peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIMALIMS. 8 1 1 bubnuoreka [JOK
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2.HemeTasIbl M UX cOeANHEHUS
21 OO01as XxapakTepuCTUKa XUMUYECKHX 4 0 1 bubnunoreka [JOK
aneMeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
22 oneenros ViArpymm Coparn et 6 0 0 Bu6morera LIOK
COETHHEHHS https://m.edsoo.ru/7f41a636
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.3 BHeMeHTOII: VA—Ir)pynnLI. A3oT, hocdop u ux 7 0 1 Egg?ﬁ%f;%ggﬁf 112636
COEIMHEHUS
24 OO11ast XapakTepUCTUKAa XMMHUYECKUX 8 1 2 bubnuoreka [IOK
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anemeHToB |VA-rpynmnel. Yriepon u https.//m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHUS
Wroro mo pazueny 25
Paznen 3.MeTa/iibl M UX COETMHEHUST
3.1 OO01re CBOMCTBA METAJIIOB 4 0 0 Et?ri?ﬁ%féf;gg%f 412636
3.2 Baxneiimre MeTaibl M UX COSTUHEHUS 16 1 2 Et?r?sn;;fé(;gr(aﬁ £414636
Wroro mo pazueny 20
Pasznen 4.Xumus u okpyxkaomnas cpeaa
4.1 BemmecTBa 1 MaTepualibl B )KU3HA YeIIOBEKA 3 0 0 bubunorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Peseparoe pens 3 0 1 ipsimedaooru/Tte1asss
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 8
IMOYPOYHOE INVIAHUPOBAHMUME
8 KJIACC
Kosn4yecTBo 4acos JJIeKTPOHHBbIE
JI:{;_H Tema ypoxka Beero Konrtpoasnbie | IlpakTuyeckue i[;;‘?eﬂnﬂ :)Ig[?a[;gf;;fenbﬂm e
padoThI padoThI pecypeb
1 IIpeamer xumun. Poss XUMUU B KU3HA 1 0 0 bu6mmoreka [JOK
yejoBeka. Tella u BemiecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
2 ITonaTtue o MeTo1ax MO3HaHUS B 1 0 0 bubnuoreka [JOK
XUMUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1 «[IpaBuia
3 paboThI B 1aOOPAaTOPUH U PUEMBI 1 0 0 bubnuoreka [IOK
oOpailieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yuctele BemecTBa 1 cMecu. CrocoObl 1 0 0 bu6mmoreka [JOK
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pazzieseHusi cMecei 13.09.2023 |  https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «lg);;;TeI/JIIqeiICI/II(ea iﬁzcgg EEHa npumepe bubmmorexa [JOK
. 18.09.2023 |  https://m.edsoo.ru/ff0d28c8
OYMCTKU NTOBAPEHHOM COJIM)»
6 ATOMBI 1 MOJIEKYJIbI bubnmorexa LIOK
20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE AIIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cI0XKHBIC BEMIECTBA bubinorexa LIOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE bubmorexa LOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3 .
o | peee e e BuGorea 101
pMyJa. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JICMEHTOB
11 OtHocHTeNnbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIPHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuorexa [JOK
3JIEeMEHTAa B COCJIMHECHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bubmuorexka [JOK
Mounsipaast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBIICHUS. bubnuoreka [JOK
XuUMHUYEcKasi peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus NPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PeaKInit 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
B
17| memecrna o ypaskcsmay xmiriccri BuGiorera LIOK
N P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
18 Knaccugukanus XuMHUUECKUX peakui bubnuoreka [IOK
(coenmHeHwMs, pa3IoKEeHHUS, 08.11.2023 | https://m.edsoo.ru/ff0d3f34
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3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

19 sunukiaomneauct. O0o0IeHne 1 Bubmuoreka HOK
) . 13.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allUsl 3HAHUI
20 KonTtposnsHas padota Nel mo Teme bubmmoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKIIUID) 15.11.2023 | https://m.edsoo.ru/ff0d4290
B — .
21 Bc?:ﬂyxa K;Efg Bor%f 3]?601\:2123 i Bubmrorexa OK
Ayxd. poat 20.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
| S x e ot B 10K
POJIa IpeaKil ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcuaax
R R Ao BuGmorera L1OK
patop P ) 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3 ekt XuMuIecKou
24 peaKkuuu, MOHSITHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKITUIX
35 | Sarpamenne souapte, enooabm e BuGmorexa LIOK
p yxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
26 | omyecsme m sobupanc anenopor BuGmorera LIOK
Y1 oip poaa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTB
27 Bogopoa — snemeHT u ipocToe bubnunoreka [JOK
BenecTBo. HaxoxaeHue B npupo/ie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
BoJiopoJa. IIpumenenune Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlousaTue o KuCI0TaxX U COJISIX brbmorexa LJOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnioco6bl nosryyeHHst BOAOPOaa B bubnuoreka [IOK
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nabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
II 04
p | Loy 1o 4o e Sumorea 10K
v Hp AOPOZa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
30 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
B N
| Do o o Bumorea 10K
m My 08.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B N
34 B;Eiiiillzm :f; erp? lP;L’: ?)300;011-3[: 3aKOHA bubmorexa [JOK
ypas DEAKII 1 10.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
35 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI 15.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousitue 06 bubmuorexa [JOK
HHIUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
| Bempemepen B Busmorea 101
m P PPl 22.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBa B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
onpeneaEéHHON MacCCOBOM JI0JICH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIESCTBAY»
39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Bona» 29.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
H N
4| wienomm, ocobimix i aMGoTSpIIX BuGorexa LIOK
’ 05.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUM 12.02.2024 |  https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT 19.02.2024 | https://m.edsoo.ru/ffOdfee2
P I - BuGiorera LIOK
N ya ’ 21.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHHMYECKHIX 26.02.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MKy KiaccaMH bu6moreka [IOK
HEOPraHMYECKUX COCTMHEHUI 28.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaHUU 04.03.2024 | https://m.edsoo.ru/00ad9ch2
S0 "Ocnosmmie ctacent neoprasacexin BuGmoexa LIOK
o p 06.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
SL | ek oneventon. Hlonamie o Bu6orera LIOK
) 11.03.2024 |  https://m.edsoo.ru/00ad9ffa
IPYIIAaX CXOAHBIX SJIEMEHTOB
H N
52 Hzgﬁgiﬁzzziﬁl (?Ijg;):MI/&II XUMHUYECKUX Eubmorexa TOK
13.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB [l. 1. Menneneepa
53 [Tepuop1, TPy, TOATPYIIIHI Eubmorexa TOK
’ ’ 18.03.2024 |  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
snep. M3otonsl 20.03.2024 | https://m.edsoo.ru/00ada342
55 CTtpoeHue IeKTPOHHBIX 000I0YeK bubnunoreka [JOK
aToMOB 3J1IeMeHTOB [lepnoanueckoit 01.04.2024 | https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

cucremsl /1. 1. MenpeneeBa

XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B

bubmmoreka [{OK

56 [lepuoauueckoii cucreme /1. 1. 03.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuoanueckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuorexa [JOK
MenpeneeB — yu€HbIHN, IEAror u 08.04.2024 | https://m.edsoo.ru/00ada96e
TpaXIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHX AJIEMEHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuveckast CBsI3b bubmrorexa [JOK
15.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTnas nossipHast XuMu4ecKkas bubnuoreka [IOK
CBSI3b 17.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenmosipHasi XMMUYECKast bubnuoreka [JOK
CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmrorexa [JOK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnmuoreka [JOK
peakuuu 29.04.2024 | https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIIH bubmnorexa [JOK
06.05.2024 | https://m.edsoo.ru/00adb076
KonTtponsnas pabora Ne4 mo teme
bubnuoreka [JOK
65 «CtpoeHue aroMa. XuMHUYECKast 08.05.2024 https://m.eds00.ru/00adbAs6
CBSI3b)»
66 PezepBHblit ypok. O0o01IeHNE U bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI 13.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
cHUCTeMaTH3allusl 3HAHUI 15.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
CUCTEMATHU3AIUA 3SHAHUHN 20.05.2024 | https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecmle W3ydenus 06PA30BATEbHBIC
padoTsI padoThI pecypesI
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bubnuorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 01.09.2023 | https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEpHOC 3M€He

2 CBEI‘/'II;T:I XEIII\{/H/I:eP::II:I/II;I( gdn:M:II{/I;IOB 1 0 0 bubmorexa LIOK

N 06.09.2023 | https://m.edsoo.ru/00adb6h6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPraHMYECKHUX BEIIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBSI3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponbnas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1 0 15.09.2023
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca

6 Kinaccudukanus XxumMmuaeckux 1 0 0 bubnuoreka [JOK
peakLMii 0 pa3IMYHbIM NpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0

7 peastum Tomwmme o rovorenmexn | 1 0 0 Bu6mrorera LIOK
PCaKIHH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIHIX
[ToHsiTHE O XUMUYECKOM

p | e ow e | ; B LOK

P peartt 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 0 0 bubnuoreka [IOK

peakuuu 29.09.2023 | https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus dIEKTPOIUTHYECKON

bubmuoreka [JOK

10 pmccounaunn. CHILHBIC 1 Clabhie 04.10.2023 | https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI
11 HoHHbIE ypaBHEHHUs peaKkui bubmorexa [JOK
06.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIAN
X < -
5| e e e BuGorsa 101
peil N 13.10.2023 | https://m.edsoo.ru/00add8b?2
AIEKTPOJIATHICCKON TUCCOITUAITTT
14 [TonsiTue o ruapoIU3€E coyeit brbmiorexa LIOK
18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubmuorexa [JOK
3HAHUM 20.10.2023 | https://m.edsoo.ru/00addd12
I1 oora Ne 1.
16 «I?;;Telf{jlzcngnpelI/;)I\I:HT;JILHLIX bubmorexa LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
17 | O oo Brbmorexa LIOK
p A [HALHA. 08.11.2023 | https://m.edsoo.ru/00addecO
XHMMHYCCKUE PEAKIIUU B PACTBOPaX»
18 | Xomsoms oo s oo Bubmorexa LIOK
p p 10.11.2023 | https://m.edsoo.ru/00addfe2
XJI0pa
PR acesstin slotsasminnntin BuGmorexa LIOK
? ya > 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
I1 02
20 | oot to Bubmiorexa LIOK
. N ? 17.11.2023 | https://m.edsoo.ru/00ade348
M3y4YeHue e€ CBOMCTB
21 Brruncnenus o ypaBHEHUsIM bubnuoreka [IOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMUYECKUX PEaKIHi, eCIIU OJIUH U3 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 24.11.2023 | https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHI.
23 Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
B IIpHUpOJIe. XUMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoa0po1, CTPOCHHUE, bubnuoreka [JOK
(bu3HYecKre U XMMHUYECKUE CBONCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
| e o Copr e Bumorea 10K
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO CItoco0a
26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XHUMHUYECKOE 3arps3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
27 Brruncnenune MaccoBoii 10K BBEIXOa 13.12.2023 BI/I6J'.II/IOTeKa [HOK
MPOJYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTUKA SIIEMEHTOB
28 VA-rpynmsl. A30T, bubnuoreka [JOK
pacrpocTpaHeHue B IPUPOJE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(busznuecKkue U XMMHUYECKUE CBOMCTBA
Am
29 XI/IMNI[/II/‘IIaeIf;KiIreO CCP];I(/)II;HCIT{Z;KEZ; eHue u Eubmorexa TOK
> THOTYH 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
0 lonyuenme ammaka, wysene er Butmiotexa LIOK
ol > M3YH 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KUCIOTa, € Pu3nueckue u bubmorera [JOK

https://m.edso0.ru/00adf306



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

XUMHYECKHUE CBOUCTBA

27.12.2023

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX

bubmmoreka [{OK

32 yAoOperni. Xumiieckoe 10.01.2024 | https://m.edso0.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSIMU a30Ta
®ocop. Oke ocgopa
33 q)ocgogHaﬂKK:IIfn%)Ta ®®§3H(t1\g)cfne u Bubmrorexa OK
N 12.01.2024 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUICHUE
Ucnonws3oBanue docdaTtoB B
34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHHEe TPUPOTHON CPEIIbI 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
35| npupose, (et n nmacorie BuGmorera LIOK
PHpoIe, 19.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE MPOOIIEMBI, 24.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ oKcuaoM yriepoa (1V)
37 VYroJibHAs KUCIOTA U €€ COJn Brbmaoreka LJOK
26.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
38 "[TomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha kapOOHaT- 31.01.2024 | https://m.edsoo.ru/00ae027e
HOH"
S BuGnorera LIOK
P t 02.02.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoia
40 KpemHuuii u ero coennHeHus Eubmiorexa LTOK
07.02.2024 | https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. bubmiorexa LIOK

https://m.edso00.ru/00ae0bf2



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Pemenue skcnepuMeHTaNbHBIX 3a0a4
1o TeMe «BaxxHelIe HeMeTalIbl U
UX COEIUHEHUI

09.02.2024

KonTtposnsHas padota Ne3 mo teme

bubmmoreka [{OK

42 «B@XHEHIIMEC HEMETAILIBI 1 HX 14.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01as XxapakTeprucTUKa
XUMHAYECKUX DJIEMEHTOB —

43 METaJIJIOB. MeTajnueckas CBsI3b U bubmmoreka [{OK
MeTaJUTMYeCcKasi KpUCTaIMuecKast 16.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. Gu3nyecKkre CBOMCTBa
METAILIOB

P N A 21.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJUIOB
OO6mme cnocoObI MOTyICHUS

5 | ypasmionnms xmmnmcommt postan, Bumorexa L1OK
yp PCAKIITH, 23.02.2024 | https://m.edso0.ru/00ael156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
pUMeCcH

46 [ToHsaTHE O KOPPO3UU METAJLIOB Eubmorexa TOK

28.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [JOK

4t [Henounie MeTams! 01.03.2024 | https://m.edsoo.ru/00ael4b?2

48 OKcubl ¥ TUAPOKCU]IBI HATPUS U bubnunoreka [JOK
Kalus 06.03.2024 | https://m.edsoo.ru/00ael14b?2

49 [I{ero4HO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJILIIUM 1 MarHUH 13.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqUHEHUS KaJIbIIU bubanorexa LIOK

15.03.2024 | https://m.edsoo.ru/00ael5e8

51 O0001IeHNE U CUCTEMATH3 AU

3HAHUH

20.03.2024



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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JKécTtrocTh BOJBI M cIOCOOBI €8

bubmuoreka [JOK

52 yCTpaHEHUS 22.03.2024 | https://m.edsoo.ru/00ae1886
I1 0
o | Hoammecas pabors 1o 6o Brmorera 10K
" A A 03.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bubmmoreka [{OK
54 AmommHii 05.04.2024 | https://m.edsoo.ru/00aelc64
AmpoTepHble cBONCTBA OKCHIA U bubnuorexa [JOK
o5 TUJIPOKCHIA 10.04.2024 https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 12.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6moreka [IOK
(I u xenesa (I11) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUHI 19.04.2024
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o Teme «BakHene MeTalIbl ¥ UX 24.04.2024 | https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns 26.04.2024 | https://m.edso00.ru/00ae1750
MaccOBOM JOJU BBIX0J1a IPOAYKTA
peaKIuu
61 O000I11IeHNE U CUCTEMATH3ALMS
3HAHUH 03.05.2024
KonTtponsnas pabota Ne4 mo teme
62 «Baknennne MeTalIbl M UX 08.05.2024
COETUHEHHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK
MOBCEIHEBHOM KHU3HH YeJIOBEKa 10.05.2024 | https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
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
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XHUMUYECKOE 3arpsA3HEHUE

bu6mmoreka [{OK

64 OKpYXarollen cpeibl ! 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIIEM 17.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIusl 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cUCTeMaTH3als 3HaHUH 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 29.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Joponskun B.H., bepexnas A.I'. "Xumus - OI'D - 2023", PocToB - Ha -
Hony, 2023 1.

2. loponwskun B.H., bepexnas A.T'. "O6mmas xumus", Poctos - Ha - [loHy,
2023 1.

3. Hoponbkun B.H., bepexnas A.I'. "Heopranuyeckast xumusi'", PocToB - Ha -
Hony, 2023 1.

4. Tpodumona A.U. "Xumus - airOpUTMbI BBIMTIOJTHEHUS] TUTIOBBIX 3aaHUN
OI'D", Mockaa, 2020 r.

5. Kynuosa A.B. "Xumus - OI'D", Mocksa, 2021 r.

6. loponbkun B.H., bepexnas A.I'. "Onumnuane! no xumun", PocToB - Ha -
Hony, 2019 1.

7. botiko JLIIL. "TIpenmernsie onumnuabl o xumun'", Bonarorpan,2010 r.
8. N.I'.Xomuenko "Pemrenne 3agad mo xumun'", Mocksa, 2017r.

9. T'abpuensa O.C. "Uzyuaem xumuto B 8 kiacce", Mockga, 2001 r.

10. H.O. Bappaga "Xumus - 8-11 xmaccer", Mockga, 2022 r.

11. SctpeboBa O.H. "Iloypounbie pa3paboTku o XxuMuu B § Kiacce',
Mockaa, 2019 .

12. T'opxoenko M.IO. "Iloypounsie pa3paboTku o xumuu B 9 kiacce",
Mockaa, 2022 r.

13. .M. HoBomunckuii, H.C. Hoommuckas "Tumsl XuMudeckux 3a1a4d",
Mocksa, 2019 r.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/ - Enunas koyekmus g poBhIX
o0pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/

http://www.alhimik.ru/
http://www.chemistry.narod.ru/

http://hemi.wallst.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.htmi



