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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTenbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Taxke Ha ocHOBE (enepanbHON paboueil mporpamMMel
BOCITUTaHUS M C y4ETOM KOHIIEHIMH MPENoAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmn3auusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O IEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCSl CPEACTBAMU y4eOHOTO MpenMera, YCTaHaBIHMBAeT 00s3aTebHOE MPEAMETHOE
coJiepXaHue, TMpeaycMaTpUBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHWMHHU, ONPCACIACT KOJIUYCCTBECHHLIC MW KAaYCCTBCHHLIC XapaKTCPUCTHUKHU
COZIEpKaHMs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh HU3YUYECHHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIUXCs,
oIpesiessieT BO3MOKHOCTH IMpEAMETa JJIsl peau3aiuy TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMsl MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBLHOM JIESITENBHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIeOHOTO COIepKAHHUS .

3HaHWE XWMUHM CIY)KUT OCHOBOW Ui (POPMUPOBAHHS MHPOBO33PEHHsS O00Y4Yaromerocsi, ero
MPEACTABICHU O MaTepUalbHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTparOT (QopMUpyeMble XUMUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
JI00aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, IHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JIMYHOCTH, €€ 001IeH U QYHKIIHOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS. ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AEATENbHOCTH, JKCIIEPUMEHTAIbHBIX U HCCIIECIOBATEIbCKUX YMEHHIH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HH, TaK U B MPO(heCCHOHAIBHON eI TeThHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPHPOIBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM STalioM B ()OPMHPOBAHHWU €CTECTBEHHO--
HayYHOU TPaMOTHOCTH O0YYaroIINXCs;

croco0cTByeT (hOPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIA]l B 9KOJIOTHYECKOe 00pa30oBaHme 00yJatOMINXCSl.

JlaHHbIe HampaBieHUs! B OOYYEHUN XUMHN O0ECIIEUMBAIOTCS CIIEIU(UKON CoMepKaHUs YIeOHOTO
TpeaMera, KOTOPBIA ABIISETCs MeAarornieckd aJalTHPOBAHHBIM OTpakeHHeM 0a30BOil HAYyKH XUMHUH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4aloMMMHCA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX ITOHSITHIA OPTaHWYIECKON XUMUH.

CrtpykTypa comepaHus MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 IOIX0a K
e€ m3yuenuto. CopepkaHue CKIabIBACTCS U3 CUCTEMBI MTOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBbI TIOHATHUH 0 XMMHUYECKOH peakiuu. O0e ST CHCTEMBI CTPYKTYPHO OPTaHU30BaHEI 110 MPUHITAITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuommaeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHM;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(akTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOIO YPOBHS K JPYrOMY, BHIIONHSS (GYHKIMH OOBSICHEHUS



U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOIy4YEeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HayYHOH KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOW MPHUPOJBI, IEHHOCTHOTO OTHOUIEHHS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 Knacey.

[lpr wm3ydyeHWM XUMHH TPOUCXOTUT (HOPMHUPOBAHWE 3HAHUA OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX ITOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABATENBHBIX YMEHUH W WX MPUMEHEHWU B Y4eOHO-TIO3HABATEINBHOW M y4eOHO-HCCIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO OOIIIEro o0pa3oBaHMs BaKHOE 3HAYCHUE TPUOOpENH
TaKkue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHHe  yCIOBUH, CIOCOOCTBYIOIIMX  INPHOOPETCHHUIO  OOYJAIOIIMMECS — OIBITA
pa3HOOOpa3HOM JEATENPHOCTH, IIO3HAHWS M CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSACHATH U OLIEHUBATH SBJICHUS OKPY)KAIOIIEr0 MUPA, UCIOIB3Ys 3HAHUS U OIBIT, TOTyYEHHbIE
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHUCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO M CaMOBOCIIHTAHHUIO Ha
OCHOBE YCBOCHHsI OOIIEYEIOBEUECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY mpodwis u
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmiee YWCIO YacoB, OTBENEHHBIX I HW3YyYEHWs] XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 yaca B Hezeno), B 9 kiacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaNbHBIE XMMHYECKUE TOHSTHS

IIpenver xumuu. Poib XMMHMM B KM3HM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. lena M BeElIECTBa.
Ou3nuecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE BellecTB. lloHATHE O MeTomax MO3HAHHUS B
xumMud. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEcei.

ATOMBI U MOJIEKYJIBl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKHUX 3JEMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumudeckas (opmyia. BalleHTHOCTP aTOMOB XUMHYECKHUX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiectB. OTHOocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKyJspHas Mmacca. MaccoBad
JIOTIST XUMUYECKOT0 3JIEMEHTA B COCTUHCHUU.

KonmuectBo BemectBa. Monb. MomsipHas macca. B3ammocBsi3p KOMWYEeCTBA, MAacChl W 4YHCTA
CTPYKTYPHBIX €IWHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHI.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKasl peakius U e€ MpU3HAKW. 3aKOH COXPaHEHHUs
MacChl BEIIEeCTB. XHUMHUYECKHE YypaBHeHus. Kiaccupukanus XUMUYECKUX peakiuii (CoeauHEHUS,
pa3lIoKeHuUs, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY 101, TpaBUIaMy PabOThI B Ja00opaTOpuK U MpruéMaMu 0OpaIeHus
Cc J1abopaTopHbIM O0OpYy/IOBaHHUEM, H3yueHHE U ONucaHHe (U3MUECKMX CBOWCTB 00OpasIoB
HEOPTaHWYECKUX BEIIECTB, HaOmofneHne (u3mdecknx (TUIaBJICHWE BOCKA, TasHUE JIbJa, PaCTHpPaHHE
caxapa B CTyIKe, KHTICHHE W KOHJICHCAITUS BOJIBI) M XUMHUIECKHUX (TOPCHHUE CBEUH, TPOKATMBAHIEC METH O
TIPOBOJIOKHM, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBIICHWH, HAOMIOIECHWE W OIFCAHWE IPU3HAKOB
MPOTEKaHUsI XUMHUYECKIX peaklnil (pa3iokeHnue caxapa, B3anMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM
Oapwsi, paznoxkenne runpokcuna meau (1) mpu HarpeBanmu, B3aUMOJICHCTBHE JKele3a C PACTBOPOM COJIH
memu (I1), u3ydeHne crmoco0oB pa3eIeHusI CMeCcEl: ¢ TIOMOIIBI0 MarHuTa, GUIbTPOBAHUE, BHIITA PHBAHHE,
TUCTUJUIALAA, XpoMmaTorpadus, MpPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOAEHHE W OIMHCAHHE
pe3yaBTATOB TPOBENEHUS OMBITA, MILTIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeTeH
MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOAa B MpUpoie, GU3MICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropenns). Oxcuapl. [IpuMenenne
kucnopoma. CrocoOBl TMONyYeHHsT KHCIopoja B JabopaTOpMM W TPOMBIIIIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTponHast MOAu(GUKans KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peaknu. TOIUTNBO: yroidb W METaH. 3arps3HEeHHe BO3AyXa, YCHUIICHHE MapHUKOBOTO
addekra, paspymieHre 030HOBOTO CIIOS.

Bomopon — snemeHT m mpocToe BemecTBO. HaxokneHwe Bomopona B mpupone, (GH3WUYecKhe H
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI momydeHns. Kucimorsl u conu.

MonsipHblit 00bEM ra30B. PacuéThl 0 XUMHYECKUM YPaBHEHUSM.

®usnueckue CcBOMCTBa BoIbl. Boma kak pactBoputeiab. PactBopel. HacklieHHble U
HEHACHIIIIEHHBIE PAacTBOPBL. PacTBOpHMOCTE BemiecTB B Boxe. MaccoBas OIS BENIECTBA B PaCTBOPE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUS. Poib pacTBOpOB B mpupoie U B )KU3HM YenoBeka. Kpyroeopor
BOJIBI B IpUpo/ie. 3arpsi3HeHNE MPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
corneoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) U HecoieoOpasytomme. HomeHnkmatypa
okcuioB. Du3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcraoB.

OcHoBanus. Kiaccudukaius ocHOBaHUWI: MIENOYN W HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHre ocHOBaHUM.



Kucnorer. Knaccudukanus kucnor. Homenknatypa kucinor. Guznueckue 1 XUMUYECKAE CBOMCTBA
kucnot. Psag akruBnoctu MeramnoB H. H. bekerosa. [lomyyeHue Kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUeCcKHe cBolicTBa conel. [lomydenne comneil.

I'enernueckast CBSI3b MEXIY KilacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpe/elieHHe COJAepKaHUsS KUCIOpOAa B BO3AyXe, MONy4YeHHE, COOMpaHUe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM
U YCJIOBUS BO3HUKHOBEHHUS U MPEKpaIleHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHIIOB U
ONMCAaHWE MX CBOKMCTB, IOJNydeHUE, COOMpaHUE, pACIO3HABAHME W HW3YYCHHE CBONCTB BOJOpPOMA
(ropenue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3MokHO — HcCHoONB30OBaHHE
BHJICOMATEpHAIIOB), HaOII0JcHuE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOIb, HCCIieIoBaHUE OCOOCHHOCTEN
pacTBOpEHHUs BEIIECTB C Pa3IM4YHOM PaCTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OINpPEAETIEHHON
MaccoBOM J0iel pacTBOPEHHOT O BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HATPHEM M KaJbLIMEM)
(BOBMOXXHO HCIIONB30BAHME BHIEOMAaTEPHANIOB), HCCIIEIOBAaHHWE OOpa3lOB HEOPraHWYECKUX BEIIEeCTB
Pa3IUYHBIX KJIACCOB, HAOJIOJCHNE M3MEHEHHUSI OKPACKU MHJUKATOPOB B PAacTBOpax KHUCIOT M ILEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHOIl KHCIOTHI, KHUCIOT C METajuIaMH,
peaknuii HeWTpaau3aluy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJIHOI'O METaIa APYTUM
W3 PacTBOpa COJH, PEIIeHHE YKCIIEPUMEHTATBHBIX 3a/1ad 10 TeMe «BaskHele KiIacchl HEOPTaHMIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHue aTomMoB. XHMHUYECKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peaknun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JeMEHTOB (IENIOYHbIE W UIEIOYHO3EMENbHBIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepuomuueckas cuctema xumuueckux snemeHToB . M. Menpeneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. Ilepuonpsl u rpymnsl. Gusznyueckuil cMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB TepHroja U
CPYIIIBI 3JIEMEHTA.

Crpoennie atomMoB. CoctaB aTOMHBIX szaep. Mzorombl. OmekTpoHbl. CTpOCHHE SJIEKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoaunueckoit cucreme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XHWMHYECKHX JJIEMEHTOB, METAIMYECKUX U
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U NEpUOIaM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U ITpakIaHUH.

Xumudeckas cBsi3b. KoBasieHTHas (TMONApHAsh W HEMOJSAPHAS) CBSI3b. DIEKTPOOTPUIIATEIIEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIponecchl OKHUCIEHUs U
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTENU.

Xumuueckuii Ixcnepumenmn.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KUCJIOT U IIEI0Yed, IMPOBEAEHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHne, peakiiuu pa3loKeHHsI, COSTMHEHNUS).

Mescnpeomemnnie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIONb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U MOHITHIH, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OOmue ecTecTBEHHO--Hay4HbIE TOHATHSA: HaydyHBIA (pakT, rumoresa, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KiIacCH(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJCHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

dusuka: MaTepusi, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOIBI, PaJIUOaKTHBHOCTD,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ouocdepa.

Ieorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABLI, IOJE3HBIC HCKOIACMEIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux syiemeHTos JI. M. Menneneesa.
CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NnepuoJ0B, Kajluda, KaJblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIIEMCHTOB B
ITepuoanueckoi cucTeME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMUECKOW PEIIETKU U BUJA XUMUYECKOMN CBSI3U.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETNYCCKas CBA3b
HCOPraHM4C€CKUX BEIICCTB.

Kraccupukamumss XUMAYeCKHX peaKknWid 10 pa3iuyHbIM IpU3HaKaMm (M0 YHCIy W COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

[ToHsaTe 0 CKOPOCTH XHMMHYECKOWM peakiuuu. [loHsTHe 00 0OpPaTHMBIX W HEOOpPATHMBIX
XUMHYECKUX peaknusx. [IoHATHe 0 TOMOTeHHBIX M TeTeporeHHBIX peaknusx. [loHsaTne o karammse.
[lonatne o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIHUSIONIME HAa CKOPOCTh XMMHYECKON pEaKIuHu M
MTOJIOKEHIE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHWH,  JJeKTPOHHBIM  OajlaHC ~ OKHCIUTENHHO-
BOCCTaHOBHUTENbHON peakiuu. CoCTaBIeHNE ypaBHEHHH OKHCIUTENHHO--BOCCTAHOBUTENBHBIX PEAKITHI C
WCIIOIB30BaHMEM METO/Ia JIEKTPOHHOT O OajaHca.

Teopus MEKTPOIUTHUECKON TUCCOMMAINH. DISKTPOIUTHI M HEAJIEKTPOIHUTHI. KaTHOHBI, aHNOHEI.
MexaHn3M TUCCOITHAIINH BEIIECTB C PA3IMYHBIMU BHIAMU XHUMHAYECKOH CBs3H. CTereHb AUCCOIHAIINU.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakrmuun moHHOTO OOMeHa. YCIOBHS TPOTCKaHUS pPEaKIuii HOHHOTO OOMCHA, IIONHBIC |
COKpAIlEHHbIE HWOHHBIE ypaBHEHUs peakuuid. CBOHCTBa KHUCIOT, OCHOBAaHUW U CcOJIEH B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMIECKUX PEMIETOK HEOPraHMYECKUX BEIIeCTB — METAJUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOpOCTH  XHMHYECKOH peakluh OT BO3MEHCTBUS  pa3IMYHBIX  (PAKTOpOB,  HCCIEOBAHHE
ANIEKTPOIIPOBOHOCTH PACTBOPOB BEIECTB, IpoIlecca IWCCONMANMY KHCIIOT, MIeJoued | coyel
(BOBMOXXHO WCIIONB30BaHHWE BHUIECO MATEPHANIOB), MPOBENECHUE OMBITOB, HIUTFOCTPUPYIOMINX MPU3HAKA
MPOTEKaHUsl PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajlka, BEIIENEHWE raza, oOpa3oBaHHE BOJIbI),
OITBITOB, WJLTIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIhHO-BOCCTAHOBUTENBHBIX Peakiuid (TOpeHUe, peakiiuu
pPasNOXKEeHHs, COEAWHEHUS), pPAaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtanisl 1 UX coeIHHEHUS



Obmas xapakrepucTuka ragoreHoB. OCOOEGHHOCTH CTpPOEHHS aTOMOB, XapaKTEPHbIE CTENeHU
okucnenus. CTpoeHne u (HU3NIECKUEe CBOWCTBA MPOCTHIX BEIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOJEHCTBHE C MEeTaIIaMU, HEMeTalJIlaMH, Ienodamu). XiopoBogopoa. ComnsiHast
KHCNIOTa, XMMHYECKME CBOWCTBA, TOJNy4YeHHE, NMpHUMeHeHHe. JlelicTBHe XJiopa W XJIOpOBOZOpOJa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerienn okuciieHus. CTpoeHrne W (DU3MYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — KHCIOPOAA M CEPHI.
ANoTporHble MOTUGUKALIMKA KUCIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaopoj,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}Z[])I CEpbl KaK MNPCACTABUTCIIU KHCJIOTHBLIX
okcuaoB. CepHasl KHCIOTa, (M3UUECKHE U XUMHUYECKHE CBOMCTBa (00HIME Kak IMpEACTaBUTENS Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CHUSI CepHOM KHCIOTHL. [lpumeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakius Ha cyibdaTr-uoH. HaxoxkaeHue cepbl U e€ COeAMHEHUN B MpHUpoje. XUMHUECKOE 3arps3HeHUE
OKpPYXKAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIOTBPAILCHHUS.

OO0mas xapakrepuctuka 3eMeHToB VA-rpyrbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEePHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpocTpaHeHUEe B MpHpoJie, (U3MUECKHEe M XUMHUYECKHE CBOWMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUEC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IMOJTy4YCHUC, q)HSI/I‘IeCKI/IC M XUMHUYECKHUE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHHWH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoIled Cpemsl
COCJMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arpsA3HEHHE BO3Ayxa, MO4YBbI W BOoaoéMoB). docdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dbochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOHCTBa, monyuenue. Mcmnonb3oanue docdartor B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakreprctika d1eMeHToB |V A-Tpynmel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
U XHMHYECKHE cBoWcTBa. AmcopOrusa. KpyroBopor yriepoma B mpupozge. OKCuApl yrieponma, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
Okonornyeckue nmpobiaemMsl, CBI3aHHBIE ¢ okcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMAaTa, MapHUKOBBIN 3 (dekT. YTronmpHas Kuciora u e€ coiu, uX Gu3nIecKne U XUMHIECKHEe CBOWCTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OpPraHUYECKHX BEIIECTBAX KaK O COCNMHEHMSX yriepona (MeTaH,
9TaH, STHUJIEH, alleTHIIEH, 3TAHOJI, TIHUIIEPHH, YKCYCHas KUCIoTa). [IpupoaHble HCTOYHUKH YTIIEBOIOPOA0B
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYEeCKN Ba)KHBIX BEIIECTBAX: JKHpaX, OENKax, yriieBoJax — M UX
POTH B JKM3HU YeloBeka. MaTeprallbHOE eIMHCTBO OPTaHMYECKUX W HEOPTaHUIECKUX COCTMHEHHN.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
kpemHus B mpupoge. OOmme upencraBimeHus o0 okcunae kpemHus (V) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX HCMONIb30BaHHE B OBITY, B IIPOMBIIUICHHOCTH. BakHeWIe CTpOUTENbHBIE MaTepuallbl:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6e30macHOro  MCHONB30BAHHS
CTPOUTENBHBIX MaTEpHajIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumMeHm:

n3y4eHrne oOpaslloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJNSIHOM KHCIIOTHI, TIPOBEICHUE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKue M XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXHO
UCIOJIb30BaHME BUIEOMATEPHANOB), O3HAKOMJIEHHE C oOpaslamMu XJOpPHUIOB  (TaJOreHuJoB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoieHne mponecca oOyrIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
H3yYeHHE XUMUYECKIX CBOWCTB pa30aBiIeHHON CEpHOW KHCIOTHI, MPOBEICHHE KAYeCTBEHHON peakny Ha
cynbhaT-uoOH W HaOJIONEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMHU
azora, ochopa u UX coeqHEHUH (BO3MOXKHO HMCIIOIB30BaHUE BHUCOMATEPHANIOB), 0Opa3aMi a30THBIX
u ¢dochopHBIX yHoOpeHHid, MOTy4YeHHe, coOMpaHHe, pacro3HaBaHHE W HM3YUYCHHE CBOWCTB aMMHAKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAaHHONW Aa30THOW KHCJIOTBL C MeAbI0 (BO3MOXHO
WCTIOJIb30BaHME BUACOMATEPHAIOB), U3ydeHUE MOJENEH KPUCTAJUIMYECKUX PEeHmIETOK anmasa, rpadwura,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, Mojay4ueHue, cOOMpaHue, paclio3HaBaHUE W W3YUCHHE CBOWCTB YIJIEKHCIIOTO
raza, MpoOBCACHNUC KAaUCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-UOHBbI U M3YYCHHUC IIPU3HAKOB HUX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelmme HeMeTaIbl B UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTEPUCTUKAa XMUMHYCCKUX BJIEMECHTOB — MCTAJUIOB HAa OCHOBAHUH HX ITIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. MeTtajuinyeckasl CBSI3b M MeTaJUTMUecKass KpUCTaJUIM4YecKasl pemérka. DJIeKTPOXUMUYECKUN
psaa HampspkeHud MerayuioB. Dusmueckne W XMMHYECKHE CBOWCTBA MerayuioB. OOmme crocoOs
nmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrnnaBsl (cTamib, YyT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY W IPOMBIIIIEHHOCTH.

[lenounsie mertamibl: nonoxxkenue B Ilepuoguueckoid cucrteme Xxumuueckux ssementos J[. .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpud u Kaius). OKCHUIBl U THAPOKCUABI HATpus U Kaiws. [IpuMeHeHne menoyHbIX METalIoB
U UX COCAUHEHUI.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
M XUMHUYECKHE CBOWCTBA MarHusl W Kaiblus. BakHelinwe coeanHEHUS Kayblusi (OKCHA, TUAPOKCH]I,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. DH3MYECKWEe W XUMHYECKHE CBOWCTBA aFOMUHHUS.
AMdoTepHBIE CBOMCTBA OKCHAA W THAPOKCHIA ATFOMHUHHU.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOeHHE aToMa, HaxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl u comn xenesa (1) u xenesa (111), mx cocras, cBOWCTBA U MOTyYEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJIA KaJbI[US W HATPUS C BOMOW (BO3MOXKHO HCIIONH30BAHHE BHICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIMONB30BaHME BHICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA WOHBI: MarHus,
KaJIbIHsl, amoMuHus, nuHka, xenesa (1) u sxenesa (1), mexu (1), HabnroneHMe U OMKCaHUE TIPOIIECCOB
OKpallMBaHWs ITUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOBMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIIPOKCUAA ATFOMUHHS U TUIPOKCHIA IMHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3314 10 TeMe «BaykHelIme MeTamTbl 1 UX COSMHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEIHEBHOM JKU3HH YeOBEKa. be3oracHoe MCIob30BaHNE BEIIECTB
Y XUMHYECKHUX peakiuid B ObITy. [lepBast moMoIp Mpu XUMUYECKAX 0)KOTaX U OTPaBIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYKawIed cpensl (TpenenbHas JOMyCTUMas KOHIIEHTpAaIUs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuN 3K0I0ruYecKuX mpooiiem.

Xumuueckuit IKcnepumenm:



H3ydeHHne 00pas3IoB MaTepHUajoB (CTEKIIO, CIIJIABBI METAJIIOB, TOJTMMEPHBIC MATEPHAIIHI).

Mesicnpeomemnbie cea3u

Peanuzaiuss MeKIPEIMETHBIX CBSI3eH NPU M3YYEHHH XUMHH B 9 Kjacce OCYIIECTBISETCS 4epes
HCTIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CHCTEMHBIMU
JUTSL OT/ICNTBHBIX TMPEIMETOB €CTECTBEHHO--HAYIHOTO IIUKIIA.

OOmmMe ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIA (KT, TEXHOIOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, PaJIiOAKTUBHOCTb,
MOJICKYNa, DJCKTPUUYCCKUU 3apsi, IPOBOTHHKH, MONYNPOBOIHUKH, IMINEKTPUKH, (POTOIIEMEHT,
BEII[ECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBBblI, (1)I/I3I/I‘-ICCKI/Ie BCIIMYMHBI, C€AUHHIBLI U3MCEPCHUA, KOCMHUUYCCKOEC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAJbHBIC YyIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEpasbl, TOPHBIC IOPOJBI, IOJC3HBIE HCKOIAEMbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YNbTAaTBl OCBOCHUS MTPOrPaMMbl OCHOBHOTO 00IIET0 00pa30BaHus JOCTUTAIOTCS B
Xoa¢e 06y‘IeHI/IH XUMHHN B C€AUHCTBEC y’lC6HOI>'I U BOCITMTATEIbHOM JACATCIIBHOCTH B COOTBETCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU,
MPHHATHIMH B OOIIECTBE MMPaBUIAMH U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MpoIieccaM CaMONO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALNN 00yYarOIIUXCSl.

JInuHOCTHBIE pPE3YIbTaThl OTpaXarOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CUCTEMOM
ITIO3UTHBHBIX LICHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUEC OIbITa ACATCIbHOCTU Ha eé OCHOBC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAay4YHOMY
HACJIEINIO0, TIOHMMAaHHsI 3HAYCHUS XUMHUYECKOH HayKH B )KH3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH HWHGOpMAIMEd O TMEPEIOBbIX JOCTHIKECHHMSIX W OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COIIMAJIBHBIX HOPMaxX M IMpaBUIaX MEKIJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B  OOIECTBEHHO TIONE3HOH, Y4eOHO-HCCIIEA0BATEIHCKOM,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JesSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMMO3HABATCIBHBIX 3a/Ja4d, BBIIIOJIHCHUU XHUMUYCCKHUX OKCIICPUMCHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHWIO W B3aMMOIIOMOIINHN B IIPOLIECCE STOM
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBENEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
MTO3UIINH HPAaBCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBHIA ITOCTYIIKOB;

3) HIEHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XHMHUYECKOW PEaKI[MH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIOMIME OCHOBY JUISl IIOHMMAHHUS CYITHOCTH HAyYHON
KapTUHBI MHUpPA, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aWMOCBS3SIX
YyeJnoBeKa ¢ MPUPOTHON CPeIoi, O pOJIM XUMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

IMo3HaBaTeIbHbIC MOTHBHI, HAIPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH IO XUMHH, HEOOXOTUMBIE
Uit oOBsICHEeHHs] HaOMIOZaeMBIX TMIPOIECCOB U SIBJICHWH, IIO3HABATENHHOH, HWH()OPMAIMOHHON U
YUTATENbCKONH KyIbTYpHl, B TOM HYHCJE€ HaBBHIKOB CaMOCTOSTENHHOW pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOYy4YeHWI0 W TII03HAHHIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa3oBaHMIO, TIPOEKTHOM W WCCIENOBATENBCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBI0, YCTAHOBKH Ha
3II0POBBIN 00pa3 >KU3HHW, OCO3HAHHE IIOCIEICTBHI W HENPHUSTHE BPEAHBIX MPHUBHIYEK (ymoTpeOneHus
AJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BoCHUTAHMSA:

WMHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MPOECCHii U TPyAa Pa3INdHOrO PoJia, YBaXKEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOHM NEITENHbHOCTH, B TOM YHWCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU T10
XUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYAIBHOW TpPAaeKTOPUHU TMPOJOIDKEHUS OO0pa3oBaHUS C Y4ETOM
JIUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH,
ycHemHol npodecCHOHANbHON JeATEeNbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEIE;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1IeJieco00pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOUYHUKY KM3HM Ha 3emiie, OCHOBE
e cylIecTBOBaHM, MOHUMAaHHE LIEHHOCTH 3JI0POBOr0 M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusl TpaBuil 0e30MacHOro TMOBEACHUS MpHU paboTe ¢ BElIeCTBAMM, a TaKXKEe B CHTYaLHUsX,
YIPOXKAIOIIKX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEW NPUPOMHON CpenoH, Ulsl NOBBILIEHUS YPOBHSI HKOJIOTMUYECKON KYJIBTYpHI,
OCO3HaHHUS TJIO00AJIBHOTO XapakTepa HSKOJOTHYECKUX TPOoOJIeM W TMyTed WX pEHIeHUS IOCPeICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33PEHHUST 00IIEHAYYHbIE TTOHATHS (3aKOH, TEOpHsl, IIPUHIIUI, THIOTE3a, (aKT, CUCTEeMa, MPOIlecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MpeaIMEeToB (popMUpPOBATh MpeACTaBICHUE O IIEITOCTHOW HAyYHOU
KapTHHE MHpa, W YHUBEpCaJbHble y4deOHbIE JEHCTBUS (IIO3HABaTelIbHBIE, KOMMYHHMKATHBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW NeSTeTHbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckue 1eicTeus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHATHHI (BBIIENATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIHMBATH B3aWMOCBS3b C
JIPYrAMHA TIOHSITHSMH), HCIOJb30BATh IOHSATHS JUIi OOBSCHEHHS OTIEIbHBIX (PAKTOB W SIBIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaBIMBaTh IPUUYMHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMM H3Y4EHHs, CTPOUTh JIOTHYECKUE
paccyaeHus (MHAyKTUBHBIE, IelyKTUBHBIE, 110 aHAJIOTHH), JIeJIaTh BHIBOJBI U 3aKJIIOUEHMS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIIH, UCITIOIb3YEMbIe B XUMHH, ITPE0OPa30BhIBATE IIUPOKO IIPUMEHSIEMBIE
B XUMHU MOJICTBHBIC MIPEACTABICHUS — XMMUUCCKUIl 3HAK (CHMBOJ 3JIEeMEHTa), XUMH4YecKast GopMmyna u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUHA BBIABISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIE IIPU3HAKH HM3y4acMBbIX
O0BEKTOB — XMMHMYECKHUX BEIIECTB M XUMHMUYECKUX PpEAaKUWH, BBUIBJIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MTOCTABICHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA ITO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI M1 (OPMUPOBAHMS THUIOTE3Bl 110 IIPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
JKCIEPUMEHTOB, YMEHUE HaOJI0JaTh 3a XOIOM IMIPOLECCa, CaMOCTOSTEIbHO IPOrHO3HUPOBATH €ro
pesynbraT, (opmMynupoBaTh 000OIIEHHS X BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO  OIIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEeHHE BBIONPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO Pa3IMYHbIX BUIOB U (hopm
MPEACTABICHUS, NOTy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAsl JIUTEPAaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pa3IM4yHble METOABl M 3alpochl NMPH IOHCKE M 0TOOpe MHpOpMauuu MU
COOTBETCTBYIOILMX JaHHBIX, HEOOXONUMBIX JJISI BBIIOJHEHHA Y4YeOHBIX M MO3HABATENbHBIX 3a4ay
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHI, OBJaJAE€HUE KyIbTYypOH aKTHBHOTO HCIIOJNB30BaHUSA pa3IUYHBIX



MOWCKOBBIX CHUCTEM, CAMOCTOSITENBHO BBIOMpaTh ONTHMalbHYI0 (GopMy TpencTaBieHus WH(opManuu u
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JOuarpaMMaMiy, JPYrUMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMH;

yMEHHE UCIONb30BaTh M aHAJIM3UPOBATh B Mpolecce Y4YeOHOH M HMCCIeAOBaTENbCKON
JeATeIbHOCTH WH(GOPMALMIO O BIUSHUU MPOMBIIIICHHOCTH, CEBCKOr'0 XO35iCTBa M TPaHCIOpTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KomMmyHunkaTuBHbIE YyHHBepcaJbHbIE yueOHbIe el CTBUS:

YMEHUS 3aJaBaTh BOMPOCH! (B Xoae auayiora W (WIM) AMCKYCCHM) IO CYIIECTBY O0CYXIaeMoun
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIHHO BBHITIOIHEHHS IPEITI0KEHHON 3a1a4H;

YMEHHS NPEACTaBIATh IMOMYYEHHBIE DPE3yJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTAILMI0 PE3yJIbTaTOB BBIMOJHEHUS XHMHYECKOTrO 3KCIIEpUMEHTa
(J1abopaToOpHOro OIBITA, JIAOOPATOPHOM pPadOTHl IO HCCICIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOIO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
WCCIIEIOBATEILCKOW JIEATENFHOCTH IPH PElIeHWH BO3HUKAIOMIMX IMPOoOJeM Ha OCHOBE yuéra oO0IInX
WHTEPECOB M COIJIACOBAHHUS TO3MIUHA (0OCYXKIeHHsS, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI»,
KOOpAWHAILIUA COBMECTHBIX JEHCTBHM, ONpereNeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIe YHUBepCcAIbHBIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh MENW JesITeNbHOCTH, IUTAaHWPOBaTh, OCYIIECTBIATD,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3 exTUBHBIE CIIOCOOBI pelIeHHs] YIECOHBIX M MMO3HABATEIBHBIX 3a]1ad, CAMOCTOSTEIHHO COCTABIIATh A
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JEMCTBUI IPU BBIIOIHEHUM 33JaHUN ¢ Y4ETOM IOJy4EHUS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MIOJTyYEeHHOTO pe3yibTaTa 3asBJICHHOM II€NTM, YMEHUE WCIONb30BATh M AaHAJMU3UPOBATh KOHTEKCTHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC O0YUYaAOUIMMUCS HAayYHbIC 3HAHUS,
YMEHHSI ¥ CTIOCOOBI ACHCTBUH, crienupudeckre U MPeIMEeTHON 00J1acTi «XUMUSD», BUIIBI IESITeITbHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydeHus B 8 kJjiacce mpeMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXkaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

e  PACKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSATHI: aTOM, MOJIEKYyJIa, XHMUYECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHUTENbHAS] aTOMHAs M MOJIEKYIISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBas JONS XMMHYECKOrO JJIEMEHTa B COSAMHEHUH, MOJSIPHBIA OOBEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCHU(pUKAIA PeaKifii: Peaknd COSAWHEHUS, PEaKIHH Pa3JIOKEHUS, PEaKIiH
3aMeIIeHns, peakuy OOMeHa, 3K30- M JHJOTEPMUYECKHE pPEaKIUH, TeruIoBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKasi CBsI3b, MOJIIPHAS W HEIOJIIpHAsl KOBAJCHTHAS CBS3b, NOHHAS CBS3b, HOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJIS BEI[ECTBa (IIPOIEHTHAS KOHIIEHTPAIlUs) B PACTBOPE;

e  WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMWYECKUX TOHSTHA W MPUMEHATH DTH TOHSATHUS
IIPY OTIFICAHWY BEIECTB M UX IPEBPAICHUN;

e  WCHOJNH30BATh XUMHUYECKYIHO CHMBOIIMKY JJIsi COCTaBJIeHUS (HhOpMYT BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEaKITHii;

e  ONpEAENATH BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAWHEHHSX, CTEIIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIECKHOCTD BEIIECTB K ONpenenEHHOMY Kiaccy



coequHEHU 10 (¢dopMmyiaaM, BHJ XUMHUYECKOW CBS3U (KOBajJCHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHEHMSIX;

packpeiBath cMmbicn llepuogmueckoro 3akoHa [I. WM. MeHneneeBa: JOe€MOHCTPUPOBATh
MMOHMMAaHUE MEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX IOJIOKEHUS
B [lepmoanyeckoii cucteMe, 3aKOHOB COXpPAHEHHWS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO--MOJICKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJIpo;

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy I[lepuomudeckoll CHCTEMBI XUMHUYECKHX
3JIEMEHTOB: Pa3inyaTh MOHATHS «IJIaBHAs MOArpynna (A-Tpymma)» ¥ «1o0ouHas MOArpyIna
(b-rpymnma)», Manple U OONbIIME TEPUOMABI, COOTHOCUTH ODO3HAUCHHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. WM. MenneneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DIIEMEHTOB (COCTaB M 3apsil
spa, 00IIee YMCIO AIEKTPOHOB M pacIipeieiieHre WX IO AIIEKTPOHHBIM CIIOSIM);
KJaccu(UIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUIEeCKUE BEIIECTBA, XUMUYECKHE PEaKIInn
(TI0 YKCTy ¥ COCTaBy YYacTBYIOUIMX B PEAKIIMU BEUIECTB, 1O TermioBoMy 3ddekty);
XapaKTepr30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3UYHBIX KIIACCOB,
MOATBEPXKIasi ONMUCAHWE TPUMEpPAMH  MOJIEKYSIPHBIX ~ YpaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTH ITPOTEKAHMS XUMUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHAYECKOr0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJNIO BENIECTBA B PAacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pEaKIINy;

MPUMEHSTh OCHOBHBIE OIEpAIlMd MBICIUTENFHON JEATENbHOCTH — aHalu3 H CHHTE3,
CpaBHEHHE, O0O0OIIEHHE, CHUCTEMAaTH3alU0, KiIacCU(HKAIMIO, BBISBICHHE MPUYMHHO-
-CIIE[ICTBEHHBIX CBSI3€ — [UISI W3YYCHHS CBOWCTB BEIIECTB W XHMHYECKHX PEAKIIH,
€CTeCTBEHHO-HAyYHBIE METONBl TO3HAHWS — HAONIOACHWE, W3MEpEeHHe, MOJACIHpPOBaHHE,
AKCIIEPUMEHT (peaIbHBIA W MBICIICHHBIH );

CIIEIOBATh MPaBUIIAM TI0JIb30BAHHS XHMUYECKON MOCYJI0N U TabopaTopHBIM 000pYIOBAHUEM, &
TaKKe TMpaBWJiaM OOpallleHHuss C BENIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH TI0
BBITIOTHEHNIO  J1aOOpAaTOPHBIX XUMHYECKHMX OIBITOB M0 TONYyYEHWI0 H COOMPAaHUIO
ra3zoo0pa3HbIX BEIIECTB (BOAOpOJAa MW  KHCJIOPOJa), IPUTOTOBJIICHUIO PACTBOPOB C
onpenenéHHOl MaccoBOM JioJiel pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PACIO3HABaHWIO PACTBOPOB IIENOYEH M KHCIOT C IMOMOIIHIO
WHIUKATOPOB (JTakMmyc, heHoNm(pTaNenH, METUIIOPAHXK U IPYTHE).

K xonIy o0y4enus B 9 kiacce mpeaMeTHble pe3ylbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPAKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MTOHATHN: XHMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHHWOH, TIPOCTOE BEHIECTBO, CIIOKHOE  BEIIECTBO, BallEHTHOCTb,
AIEKTPOOTPUIIATENNFHOCTh, CTENEHh OKHUCIICHUS, XUMHUYECKas PEaKIus, XUMHYECKas CBS3b,
TeroBoi A (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITIEKTPOIUTHL,
AIEKTPOIUTHYECKAST JUCCOIMAINSA, PEaKIMd HWOHHOTO OOMEHa, KaTaau3aTop, XMUMHYECKOE
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIUuH, OKHCIUTEIhHO-BOCCTAHOBHUTEIBHEIE
peaKkuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METaJUIMYeCKasi), KpUCTAIIMIecKast
pemérka, KOppO3usi METalIOB, CIIaBbl, CKOPOCTh XUMHYECKOW pEaKIUH, MpeaelbHO
nonyctuMas konueHnTpanus 1K Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHSATHUH W TMPUMEHSTHh DTH TMOHSTHS
P OMKCAHUU BELIECTB U UX MPEBPAILICHUN;

HCIIONb30BaTh XUMHYECKYH) CHMBOJIMKY JJIsi COCTaBJeHUS (POpMyN BEIIECTB W ypaBHEHHM
XUMUYECKUX PEaAKIIH;



OIIpeNeNATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKHUX JJIEMEHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeNeNEHHOMY KJacCy COEAMHEHUH IO
¢dbopmynam, BHA XUMHYECKOM CBs3M  (KOBajJeHTHAs, WOHHAs, MeTaJulMyecKas) B
HEOPraHWYEeCKUX COCAMHEHMSX, 3apsil MOHA MO XUMHYECKOH (opmyse, XapaKkTep cpelnsl B
BOAHBIX PAcTBOpax HEOPTaHWYECKUX COEAMHEHUH, TUN KPUCTAIJIMYECKOW pPEIETKH
KOHKPETHOT'O BEIECTBa;

packpeiBath cmbicn [lepumonunueckoro 3akoHa Jl. Y. MeHneneeBa U AEMOHCTPUPOBATH €r0
MMOHUMAaHHE: OMHMCHIBATh M XapaKTepu30BaTh TabmuuHylo Qopmy lleproandeckoil crcTeMbl
XUMHYECKUX DJIEMEHTORB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie U OonblIMe TMEPUOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOpBIC
HMCHOTCA B HepHOZ[PI‘ICCKOfI Ta6HI/IHC, C YHMCIIOBBIMU XapaKTCPHUCTHUKAMH CTPOCHUA ATOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj siapa, o0Iee YICIo 3JIEKTPOHOB U paciipenesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB
3JIEMEHTOB M MX COENMHEHUW B MPEAENax MAJIbIX IMEPUONOB M T'JIABHBIX MOATPYII C Y4ETOM
CTpPOCHUSA UX ATOMOB;,

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4mWcny M COCTaBy Y4YacTBYIOIIMX B pPEaKIUM BEIIECTB, 10 TermioBomy 3ddekry, mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUCCKHE XMMHUYSCKHE CBOMCTBA MPOCTHIX W
CJIOXKHBIX BC€HICCTB, IMOATBCpXKAAasd OIMUMCAHUC IIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJISTh yPaBHEHUS JIEKTPOIUTHYECKONW JAUCCOLUAIINN KUCIIOT, MIEJI0YeH U COJIeH, MOIHbIe
U COKpalléHHbIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIWii,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHHE TE€HETHYECKOW CBSA3M MEXKIY BEIIeCTBAMHU DPa3ITHYHBIX
KJIACCOB;

packpplBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHH  IOCPEICTBOM
COCTaBJICHUA JJIEKTPOHHOI0 OallaHca 3TUX PEaAKITHiA;

MIPOTHO3MPOBATh CBOMCTBA BEIMIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX TPEBPAILCHAN B Pa3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO IOJTIO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyie COEAMHEHHS, MAacCOBYIO OO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIINH;

COOJFONIATh TIPaBMIIA TTOJF30BAHUS XHMHYECKON ITOCY0N M JTaOOpaTOpHBIM 00OPYJIOBAHHEM, A
TaK)Ke TIpaBwiia OOPAIEHNSI C BEIIECTBAMHU B COOTBETCTBHH C HMHCTPYKIUSMH IO BBITOTHEHUIO
7a00PaTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOoro rasa);

MIPOBOIUTh PEaKINH, TIOATBEPKIAIONINE KAdYeCTBEHHBIH COCTAB PA3IHYHBIX BEIIECTB:
pPacmo3HaBaTh OMBITHBIM ITYTEM XJIOpUA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crImKaT-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHEIE OIEPallMd MBICIATENFHOW JEATENbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHne, CUCTEMATU3AIINIO, BEISIBIICHIE IPUYUHHO-CIIEICTBEHHBIX CBS3eH — IS
W3Y4EHUsS CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHbBIE METO/IbI TO3HAHUS
— HaOroIeHn e, H3MEpEeHe, MOJISIIMPOBaHNE, SKCIIEPUMEHT (PEaTbHBII U MBICTICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Kou-Bo DJIeKTPOHHbIE
° 4yacos T u¢poBbI MOJTHUTEJIbHAS
Jl:;n Tema ypoka - f:y:ennﬂ :)16[()1;2(;Ba:eﬂbﬂble i[}(:Q)(())J:)MaIIi]ﬂ ’
Bcero pecypebi

1 IIpenmer xumun. Posib XMMKM B )KU3HU 4el0BeKa. Tema u 1 bubmorexa [IOK §1-2
BEIECTBA 05.09.2023 | https://m.edsoo.ru/ffod210c
[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl B

2 nabopaTtopuu U MpUEMBI 0OpareHus ¢ 1ab0paToOpHbIM 1 Bubamorexa [IOK
0GopYI0BAHIEM 07.09.2023 | https://m.edsoo.ru/ffod23dc

3 YucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus 1 bubnuotexa [JOK §4
cmecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca

4 [Ipaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 bubnuoreka [IOK
MIPUMEPE OUYNCTKH MIOBAPEHHOMN COJIN)» 14.09.2023 | https://m.edsoo.ru/ff0d28c8

5 DU3NYECKUE U XUMUYECKHUE SBJICHUA. XUMUYECKAs 1 bubnuoreka [JOK 56
peakius 19.09.2023 | https://m.edsoo.ru/ff0d37fa

0 AATOMEL H MOTCKYIIEL L 21.00.2023 ]r?tlfrinljl;f:i(si)cl)l r(z/I:dezasc s7

7 [IpocThie u ciaoxHBIE BELIECTBA 1 96.09.2023 Egg?ﬁ;iﬁ)gﬁﬁo da6e 88-9

8 Xumuyeckue 3eMeHTsl. OTHOCUTENNbHAsS aTOMHAs Macca. 1 bubmuoreka [JOK §10-12
3HakH (CHMBOJIbI) XUMHUYECKHUX 2JIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8

9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas 1 bubmmoreka [JOK §13-14
dopmyna. OTHOCHUTEIBHAS] MOJIEKYJISIpHAs Macca 03.10.2023 |  https://m.edsoo.ru/ff0d2eae

10 MaccoBas goJIs XUMHYECKOTO DJIEMEHTA B COSTMHEHUHU 1 05.10.2023 Et?r?s?ﬁr?ee(;csigglllffo 4350c 815



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c

bubmunorexa LIOK

1 BaseHTHOCTS XHMIECKIX J/IEMEHTOR 10.10.2023 | https://m.edsoo.ru/ff0d323c 316
12 Cocrasnenne GopmyII 10 BAJICHTHOCTH 12102023 E;i?;g::;igﬁ/ﬁfo d3a16 817
13| Avowmo-woseysproe yserne 17102028 mpsiimetmonuoszs | 8
14 3aK0oH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUUYECKHE bu6mmoreka [IOK §19-20
YpaBHECHHUS 19.10.2023 | https://m.edsoo.ru/ff0d3b88
15 Knaccudukanus XuMuuecKux peakuuii (CoeTuHeHus, bubnuoreka [JOK §21
pa3oKeHus, 3aMeIICHHs, 00MEeHa) 24.10.2023 | https://m.edsoo.ru/ff0d3f34
16 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIUCT. bu6mmoreka [IOK
O000611IEHNE ¥ CUCTEMATH3ALMS 3HAHUN 26.10.2023 | https://m.edsoo.ru/ff0d40c4
17 KonrtpoJusHnas padora Nel no reme «Bemectsa n bubnuoreka [JOK
XUMUYECKUE PEAKITUID) 14.11.2023 | https://m.edsoo.ru/ff0d4290
bubnuoreka [IOK
18 KonunuecTo BemiectBa. Moisb. MosisipHast Macca 16.11.2023 | https//m.e dsoclfru 166005230 836
19 Brluncnenust koaudecTBa, Macchl BEIIECTBA 110 bubnuorexa LIOK §37
YpaBHEHUSM XUMUYECKHUX PEAKITUI 21.11.2023 | https://m.edsoo.ru/ff0d5708
20 Kucnopoa. CiocoObI mostydeHus KUCI0poia B bubnuoreka [JOK §22
1abopaTopuu U MPOMBIIIIIEHHOCTH. 23.11.2023 | https://m.edsoo.ru/ff0d497a
Ou3nyecKue U XUMHUYECKHUE CBOMCTBA KUCIOPOIa
21 (peakuu okucieHus, ropenue). I[lorsTre 00 okcuaax. bubmorexa [TOK 823-24
TTpuMeHEHTE KHCIOPOA 28.11.2023 | https://m.edsoo.ru/ff0d4614
29 Bo3ngyx — cMmech razos. Cocras Bo3ayxa. Kuciaopong — bubnnoreka [IOK §26-27
3JIEMEHT U IpocToe BemecTBo. O30H 30.11.2023 | https://m.edsoo.ru/ff0d448e
TennoBoit 3¢ pexT XUMUUECKO peakuu, MOHATHE O
23 TEPMOXUMHYECKOM YPaBHEHUH, FK30- U bubmmorexa LOK
05.12.2023 | https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIIUAX



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d3f34
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TommuBo (HedTh, Yroab  MeTaH). 3arpsi3HEHUE BO3/IyXa,

bubmunorexa LIOK

24 COCcOOBI €ro Mpe0TBPAICHUS 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
o5 [Ipaktuyeckas padora Ne 3 o teme «Ilonmyuenue u bubnuoreka [JOK
coOMpaHue KHCIOPOaa, U3y4eHUE eTO CBOMCTBY» 12.12.2023 | https://m.edsoo.ru/ff0d4ae2
26 Boaopon — snemeHT u npocroe BeuectBo. Haxoxaenue bubnuoteka [JOK §28
B IIPUPO/IC 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
97 ®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJIA. bubnuotexa [JOK §29
[Tpumenenue Botopoa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 [TonsaTHe 0 KUCTOTaX U COJISIX Bubnmorexa [IOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
29 [IpakTueckas padota Ne 4 o teme «llomyyenue u bubmuoreka [JOK
coOMpaHue BOIOPO/Ia, H3yYEeHUE €T0 CBOMCTBY 26.12.2023 | https://m.edsoo.ru/ff0d4f42
30 Monsipabiii 00b€M ra3oB. 3akoH ABOTaaApO 98.12.2023 EtI::sH/P/I;T:cE)?r?/I:f 0d5426 838
31 Boruncnenus o0pEMa, KOJIMUECTBa BEIIECTBA ra3a 10 €ro bubnuorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY 11.01.2024 | https://m.edsoo.ru/ff0d55a0
39 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO PEAKIUU Ha bubnuoreka [JOK §39
OCHOBE 3aKOHA O0BEMHBIX OTHOLIECHUH ra30B 16.01.2024 | https://m.edsoo.ru/ff0d5708
33 dusnyeckre 1 XUMHYECKHUE CBOIICTBA BOIBI 18.01.2024 Et?[iH;I;T:cIii)cL)lr(:/I:f 0d587a 831-32
. bubmuoreka [JOK
34 CocrtaB ocHoBanuil. [lonsTie 00 HHAMKATOpPAX 23.01.2024 | hitps:/im.e dsoc])_.[ru 1005962
Bona kxak pactBopurtens. Hacblennsle u
35 HEHACHIIIICHHBIC PACTBOPBL. MaccoBas J0JIs BEIIECTBA B bubmorexa [TOK 833
25.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTBope
IIpakTtuyeckas padora Ne 5 mo teme «IIpurotoBienue
36 PacTBOPOB C OIPEAEIEHHON MacCOBOM 101l bubmorexa LIOK
30.01.2024 | https://m.edsoo.ru/ffod5eba

paCTBOpéHHOFO BCIICCTBaA»



https://m.edsoo.ru/ff0d4c4a
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bubmunorexa LIOK

7 P
3 CHICHHE SaMa 01.02.2024 | https://m.edsoo.ru/ff0d4ddo
38 KonTpoabsnas padora Ne2 no teme «Kucnopos. bubnuoreka [JOK
Bomopoa. Boga» 06.02.2024 | https://m.edsoo.ru/ff0d6342
39 Oxcuppl: cocTaB, K1accu(UKaIKs, HOMCHKIATYpa. bubmnoreka LIOK §40
[Tomy4yenne oKCUI0B 08.02.2024 | https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
4 X i 4
0 HIMITHECKHE CBOHCTEA KHCTOTHRIX, ORCHIOB 13.02.2024 | https://m.edsoo.ru/ff0d664e 340
bu6mmoreka [IOK
41 : 41
OcHoBaHus: COCTaB, KiIaccu(pUKaIKs, HOMEHKIATypa 15.02.2024  https://m.edsoo.ru/ffode7ca 8
. . bubnuotexa [JOK
42 X 42
HIMHHCCIHE CBONCTRA OCHOBATIH 20.02.2024 | https://m.edsoo.ru/ff0d67ca :
43 AMdoTepHbIE OKCUIBI U THAPOKCHIBI 99 02.2024 843
) bubnuorexa [IOK
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 27.02.2024 | hitps://m.edsoo.ru/ffodfee2 844
. bu6moreka [IOK
45 [Tony4yeHue U XUMHYECKHE CBOMCTBA KHCIIOT 20.02.2024 | https://m.edsoo.ru/ffodfee? 845
46 Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyYeHUS, bubnuoreka [JOK §46-47
XUMHUYECKHE CBOMCTBA 05.03.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTABHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI Bubmmorera [JOK
p a B 07.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
48 I'enetnueckas cBsI3b MEXKAY KJIacCaMU HEOPTaHUUECKUX bubmuoreka [JOK
COEIMHEHUH 12.03.2024 | https://m.edsoo.ru/00ad9a50
bu6moreka [JOK
49 i
ObobuIerRe H CHCTEMATH3ALIAS SHARHKIE 14.03.2024 | https://m.edsoo.ru/00ad9ch2
50 KonTpoabHnas padora Ne3 no teme "OCHOBHBIE KJIACChI bubmuotexa [JOK
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HEOPraHUIEeCKUX COCTUHEHMU" 19.03.2024 | https://m.edsoo.ru/00ad9ela
51 [lepBble MOTBITKU KIACCU(PHUKAIINNA XUMUIECKAX Bbubmuotexa [JOK §49
areMeHTOoB. [loHsATHE 0 TpyIax CXOAHBIX 3JIEMEHTOB 21.03.2024 | https://m.edsoo.ru/00ad9ffa
52 [Iepnoanueckuit 3akoH u [lepuoanueckas cucrema bubnuoreka [IOK §50
xumudeckux 3nemenToB [1. . MengeneeBa 02.04.2024 | https://m.edsoo.ru/00ada52c
53| Mepoms, rpymms, noxrpymms 00042024 | pmetsooruoostaszs |
bubnuotexa [JOK
o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 09.04.2024 | hitps://m.e dSO(I)_.[I’U 100ada342 852
55 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubmuoreka [JOK §53
[Tepuomuueckoii cuctemsl J1. M. Menneneena 11.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMUUYECKOTO JIEMEHTA T10 €T0
56 noJjioxxeHuto B [lepuoanueckoit cucreme /1. U. bubmmorexa TIOK
Meruenecsa 16.04.2024 | https://m.edsoo.ru/00ada824
3nauenue [leprnoandeckoro 3akoHa AJid pa3BUTHS HAYKU
57 u npaktuku. J[. . MenaeneeB — y4€Hblii, menaror u bubmorexa [TOK 854
18.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX bubnuoreka [JOK §55
3JIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
> Hontast xumitecicas ceash 25.04.2024 https://m.edsoclf ru/00adac34 556
60 KoBanenTHas nonsipHasi XaMu4eckasi CBsI3b Bubmmorexa [IOK
30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoysipHas XuMU4ecKasi CBSI3b bubmmorexa LIOK
07.05.2024 | https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 (CTeneHs OkuCIeHiLA 14.05.2024 | https:// m.edsoc])_.[ ru/00adae28 857
63 OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC PEAKITHH bubnmnorexa [JOK
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16.05.2024 | https://m.edsoo.ru/00adb076
bubmunoreka LIOK
1
64 OKHCIHTEIIN 1 BOCCTAHOBHTEIIH 21.05.2024 |  https://m.edso0.ru/00adb076
. bubmnoreka LIOK
1
65 OGobmierHe 1 CHCTEMATH3AINS SHAHUHA 23.05.2024 | https://m.edsoo.ru/00adb33c
66 KonTtpoabHnas padora Ne4 no teme «CtpoeHue aroma. 1 bubnuoreka [JOK
XUMHUYECKas CBI3b) 28.05.2024 | https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuoreka [JOK
3HAHUI 30.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IeHNE U CCTEMaTU3aLIUS 1 bubmuoreka [JOK
3HAHUI 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

Koa-Bo DJIeKTPOHHbIE
Ne
° Tema ypoka 4acoB Mara nugposbie JlonosHUTEIbHAS
n/n u3yyeHusi | oOpa3oBaTejbHbIE uHdopMmanus
Bcero
pecypcsl
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 bu6mmoreka [IOK
xumudeckux 3nemerToB [1. . Mengeneesa 04.09.2023 | https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUUYECKHUX 1 bubnuotexa [JOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX 1 bubmuoreka [JOK
BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOU CBA3U U TUIIBI KPUCTALNTAYECKUX 1 bubnuotexa [JOK
pemeéTox 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopenue u
5 0 i 8 1
yriyOieHne 3HaHUM OCHOBHBIX pa3fiesioB Kypca 18.09.2023
KJ1acca
5 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3audHbIM 1 bubnuoreka [JOK §1
npu3HakaM. OKHCIUTENbHO-BOCCT. PEAKIIMHU 20.09.2023 | https://m.edsoo.ru/00adbcb0
7 OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBIEC PEAKIIII 1 Bu6mmorexa [IOK 81
peaitt 25.09.2023 | https://m.edsoo.ru/00adcade
[TonsiTue o ckopocTu XUMUUYECKo# peakiuu. [lonstue o bubmuoreka [JOK
8 1 83
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPHI,
9 BIIUSIFOIIME HA CKOPOCTh XMMUYECKON PeaKuu u 1 bubmmorexa LOK 85
B P peattt 02.10.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
10 Teopus snexTponuTrueckoit aucconranuu. CUIbHbIE U 1 bubmmoreka [JOK §6
cy1abble IEKTPOITUTHI 04.10.2023 | https://m.edsoo.ru/00adcd68
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bubmunorexa LIOK

1 Hontibie ypaBHeHILA peaxiuiii 09.10.2023 | https://m.edsoo.ru/00add448 B
12 XUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHUI B CBETE bubmnoreka LIOK
MPECTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIUAIIIH 11.10.2023 | https://m.edsoo.ru/00add5d8
13 XHUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI bubnuoteka [JOK
00 AJIEKTPOJIMTUICCKON JUCCOITUAITTT 16.10.2023 | https://m.edsoo.ru/00add8b2
. bu6mmoreka [IOK
14 Honssrue o rinpomise coneit 18.10.2023 | https://m.edsoo.ru/00add9d4 815
. bu6mmoreka [IOK
15 O60bIIeRRe H CHCTEMATHSAIIM SHARKIE 23.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [JOK
AKCTIEPUMEHTATBHBIX 33129 25.10.2023 | https://m.edsoo.ru/00addbfa
KonrpoJsbHas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS TUCCONUAIIHS. XUMUICCKUE bubmmorexa TIOK
30.10.2023 | https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
18 OO01mmas XxapakKTepUCTHKA TAIOTCHOB. XUMHUYCCKHE bubnuotexa [JOK §12-13
CBOMCTBA HA ITPUMEPE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCIIOTA, XUMUYECKUE bubnunoreka LIOK §14-15
CBOMCTBA, MOJTYYCHHE, IPUMCHECHUE 15.11.2023 | https://m.edsoo.ru/00ade104
[Ipaktuueckas padota Ne 2 o reme «llomydenne bubnuoreka [JOK
20 N .
COJISIHOM KUCIIOTBI, U3y4eHHE €€ CBONCTB 20.11.2023 | https://m.edsoo.ru/00ade348
91 Borurcnenus o ypaBHEHUSIM XUMHUECKUX PEaKIUH, bubmuoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 OOmas xapakTepucTuka 31eMeHToB VIA-rpymnisl 27.11.2023 | hitps://m.edsoo.ru/00ade6da 817
AnnotponHbie Moaupukanuu cepbl. Haxoxxnenue cepbl
23 U €€ COeIMHEHM B Ipupoae. XUMHUYECKUE CBOMCTBA Bubmmorera [JOK 818
29.11.2023 | https://m.edsoo.ru/00ade64a

cepel
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CepoBoniopos, cTpoeHue, GpU3n4eckue 1 XUMHIECKUE

bubmunorexa LIOK

24 CBOICTBa 04.12.2023 | https://m.edsoo.ru/00ade802 319
o5 Oxkcunpl cepbl. CepHas KUCIIOTa, GU3HUECKUE U bubnuotexa [JOK §20-21
XHMUYECKHE CBOWMCTBA, IPIMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKLUH, JIEKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOJyYeHUs: CEpHOI bubnuotexa [JOK
KHACJIOTBHL. XUMHUYECKOE 3arpsi3HEHNE OKPYKAroIIeH 11.12.2023 | https://m.edsoo.ru/00adec8a
CpeIbl COSTMHEHUSIMU CEPhI
97 Brrunciienne MaccoBo#l A0JIM BBIXOJA TPOJAYKTA bu6mmoreka [IOK
peaxin 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKa AIEeMEHTOB V A-Tpymibl. A30T,
28 pacripocTpaHeHue B IPUPOJIe, PU3NIeCKHe U Bubamorexa [IOK 823
. 18.12.2023 | https://m.edsoo.ru/00adeeab
XHUMHYECKHE CBOMCTBA
29 AMMHaK, ero pu3ndeckne 1 XUMUYECKUE CBOMCTBA, bubnuoreka [IOK §24
MOJTyYeHUE U IPUMEHEHUE 20.12.2023 | https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padota Ne 3 o teme «llomydenne bubnuoreka [IOK
aMMHMaKa, U3y4eHUE €r0 CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180
31 A3OTHas KUCI0Ta, €€ GU3NIECKUEe U XUMHIECCKUE bubnuoreka [JOK §27
CBOMCTBa 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPaIbHBIX yA00peHuil. XuMU4ecKoe bubnuorexa [JOK
32 .
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COCAMHEHUSAMU 10.01.2024 | https://m.edsoo.ru/00adf518
azoTa
®ochop. Oxeun docdopa (V) u pocdopnas kucioTa, bubmuoreka [JOK
33 . 829-30
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA, MOIyYeHHE 15.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaToB B kKaueCcTBE MUHEPATHHBIX
34 ynoOpeHuil. 3arpsizHeHre IpUpOIHON cpeibl bubmmorexa LOK
17.01.2024 | https://m.edsoo.ru/00adfc20

dbocdaramu
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VYraepon, pacnpocTpaHeHHe B IpUPOJe, HU3nIecKue U

bubmunorexa LIOK

35 31-32
XHUMHYECKHE CBOMCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c 3
Oxcunpl yriaepoaa, ux (pU3N4IecKue U XUMHISCKUC
36 CBOMCTBA. DKOJIOTUYECKUE TIPOOJIEMBI, CBS3aHHBIC C Bubnmorexa [IOK 833-34
' P ’ 24.01.2024 | https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
N bubnuotexa [JOK
37 b 35
FOTIBHAT KHCIOTa 1 ee coH 29.01.2024 | https://m.edsoo.ru/00ae006c :
[IpaxTnueckas padota Ne 4 no teme "llomyuenue
38 JIeKUCIIoro ra3a. KauecTBeHHas peakius Ha brbmorexa [IOK
T . 31.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHAaT-UOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX bubnuotexa [JOK
BEIIIECTBaX KaK O COCIMHEHUSIX yriiepoa 05.02.2024 | https://m.edsoo.ru/00ae054¢e
. bubnuotexa [JOK
40 K 37-38
DEMEILH ¥ €10 coequHen 07.02.2024 | https://m.edsoo.ru/00ae080a :
[Ipaktrueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTANILHBIX 3a/a4 1o Teme «BaxHeimme bubmorexa [TOK
P A 12.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
42 KonTpoabHasi padora Ne3 no teme «Baxuerine bubnuoreka [JOK
HeMeTaJlJIbl U UX COCIMHEHUS» 14.02.2024 | https://m.edsoo0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKAa XUMUUYECKUX AIEMEHTOB —
MeTaJUI0B. MeTajuindecKasi CBSI3b U MeTaJUTHIecKas bubnuorexa [JOK
43 . . 839-40
KpUCTayuMueckas pemérka. Guznyeckue CBOMCTBa 19.02.2024 | https://m.edsoo.ru/00ae103e
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubnuorexa [JOK
44 . . 841
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaIJIOB 21.02.2024 | https://m.edsoo.ru/00ae1156
O6mue criocoOb! noay4deHus MeTamioB. CIuiaBbl.
45 Brranciienus mo ypaBHeHUSIM XUMHUYECKUX PEaKITUi bubmorexa [TOK 842
P peatid, 26.02.2024 |  https://m.edso0.ru/00ae1156

€CJIM OJUH U3 PCArcHTOB COACPIKUT ITPUMCCU
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46

Ilonstue o KOppO3uKu METAJIJIOB

bubmunorexa LIOK

28.02.2024 | https://m.edsoo.ru/00ae1278
bubmauoreka IIOK
47 4
[enotsie MeTanIEL 04.03.2024 | https://m.edsoo.ru/00ae14b2 543
bubnuoreka IIOK
4 4
8 OKCHJBI H THAPOKCHABL HATPHS H KK 06.03.2024 | https://m.edsoo.ru/00ae14b2 543
bu6mmoreka [IOK
4 - i i 44
9 [Ilemo4HO3eMENbHBIC METAIIIBI — KAJAbIUKA U MarHUH 11.03.2024 | httos://m.edsoo.ru/00ae15e8 8
. bubnuotexa [JOK
B 4
50 WRHCHIIIE COCMHHEHHA KabIHA 13.03.2024 | https://m.edsoo.ru/00ael5e8 545
51 O06o00meHre 1 CHCTEMAaTH3alHs 3HAHUH 18.03.2024
N . bu6mmoreka [IOK
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS 90.03.2024 | https://m.edsoo.ru/00ae1886 845
53 [IpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOIBI bubnuoreka [IOK
1 METOJIbI €€ ycTpaHeHus " 01.04.2024 | https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 AJIOMHHHT 03.04.2024 | https://m.edsoo.ru/00aelc64 546
. bu6moreka [IOK
> AMGOTEPHBIC CBOHCTBA OKCHAA H IHAPOKCHA 08.04.2024 | https://m.edsoo.ru/00aelc64 847
bubmuoreka [{OK
56 Keneso 10.04.2024 | https://m.edsoo.ru/00ael1d86 548
57 Oxcupl, THApOKCUIBI 1 conr xkenesa (1) u xenesa bubmuoreka [{OK §49
1)) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 17.04.2024
59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK
AKCIIEpUMEHTANIbHBIX 3a/a4 1o Teme «BaxHelmme 22.04.2024 | https://m.edsoo.ru/00ae3de8
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METAJUTBI ¥ UX COCTUHCHUS)
Brruncnenus 1o ypaBHEHUsAM XUMHUYECKUX PEAKLIUN,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WM COJIEPKUT 1 bubnuotexa [JOK
npuMecH. BerancieHns MaccoBOM JI0JIM BBIXOa 24.04.2024 | https://m.edsoo.ru/00ae1750
MIPOIyKTa PEaKIuu

61 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1 90.04.2024

62 KonTpoabHas padora Ned no teme «BaxHeiine 1
METaJUIbl U UX COCTUHECHUS 06.05.2024

63 BeniecTBa u Mmatepualbl B MOBCEAHEBHOM KU3HU 1 bubnuotexa [JOK
YeloBeKa 08.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIEH CpeIpl 1 brbmorexa [TOK

13.05.2024 | https://m.edsoo.ru/00ae4270

65 Pone xumuu B pemeHnn SKOJOTUUECKUX TTPOoOIemM 1 Bu6mmorexa [IOK

15.05.2024 | https://m.edsoo.ru/00ae4270

66 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [IOK
3HAHHUU 20.05.2024 | https://m.edsoo.ru/00ae0d0a

67 Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [JOK
3HAHUH 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O6001IEHNE U CHCTEMaTU3AIHS 1 bubnuoreka [JOK
3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1750
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-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpiman @.I°., AknnoHepHOE 00IIECTBO

«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa

Xumus. Ypoxku B 9 kiacce : mocobue ans yaurens /H. H. I'apa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/



