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1. JlepOuiena, 2023

HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10O XUMHUKM Ha YpPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHOI MTPOrpaMMbl OCHOBHOT'O OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (denepanbHO pabouel MporpaMMel
BOCIIUTAHUS U C Y4ETOM KOHIICTIIIMK TPETIOJaBaHusl Y4eOHOTO TIpeaMeTa « XUMUD»
B 00pa3oBartesbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Ja€T MPEACTaBICHUE O LENsAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep>KaHue,
MpeaycMaTPUBACT paclpeie]ieHde ero Mo KjiaccaM W CTPYKTypUpOBaHUE IIO
pazielnaM M TeMaM NporpaMMbl IO XHUMHH, ONPEAEISAET KOJIUYECTBEHHBIE U
KAue€CTBEHHBIEC XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU € YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBs3€H, JIOTUKM  Y4eOHOro TpoIlecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuXcs, OMNPEACIsIeT BO3MOXHOCTH MpeaMeTa I
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIel U3yueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YYaloImerocsi MO OCBOCHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XUMHUHU CIYy>KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydaroIierocsi, ero MpeCTaBICHUNH O MaTEPHAIBHOM €IMHCTBE MHUPA, BAKHYIO
posib urpatoT GOpMHUPYEMbIE€ XUMHEH MPEACTABICHUS O B3aMMOINPEBPAIICHUSX
SHEPrUU W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX pEIIeHUs TI100aTbHBIX
npoOJjieM yCTOMYMBOTO pPa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOM,
MUIIEBOM M KOJIOTUUECKOU 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 001Iel U (PYHKIIMOHATIBHOW rPaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATEIBHON y4eOHOW  JIeATeIHhHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEHEBHOM >KM3HH, TaK U B MPO(ECCUOHATBLHON NeATEeIbHOCTH; 3HAKOMUT CO



crenupUKOi HAy4YHOT'O MBIILJIEHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsAa Ha
€AMHCTBO TPHUPOABI M 4YEJIOBEKA, SABISETCS OTBETCTBEHHBIM JTallOM B
(dopMupoBaHUn €CTECTBEHHO--HAYYHOU IPaMOTHOCTH oOy4arommxcs;
croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIEC, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHple HampaBieHUS B OOYYEHHH XUMHH OOECIEUMBAIOTCS CIEeHU(PUKON
coliepkaHusi  y4eOHOro  mMpeaMeTa, KOTOpPbIM  SBISETCS  MEeIarorH4ecKH
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMHHU Ha ONPEEIEHHOM JTare eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI OPHEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAJIBHBIX IMOHSATHH XMMHH, OCHOB
HEOPraHWYECKOM XMMHUU U  HEKOTOPBIX OTHENbHBIX 3HAUYMMBIX IOHSATHM
OPTraHUYECKON XUMHH.

CrtpykTypa coiepxaHusi IpOrpaMMbl MO XUMHHM COPMHUpPOBaHA HAa OCHOBE
CUCTEMHOI0 mojaxoja K e€ u3ydeHuto. Coaep:kaHuE CKJIAJbIBACTCS U3 CHCTEMBI
MOHITHI 0 XUMHUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MMOHATHI O XUMHUYECKOM
peakiuu. O0e O5TH CHUCTEMBI CTPYKTYPHO OpPraHWU30BaHBl 10 MPHUHIIMITY
MOCJIEI0BATEIbHOIO Pa3BUTUSI 3HAHUN HA OCHOBE TEOPETUYECKUX INPEACTaBICHUI
Pa3HOrO YPOBHSL:

- ATOMHO--MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [lepnogmueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHa
XUMHH;

- YUCHUA O CTPOCHHUU aTOMa U XUMHUYECKOMN CBA3U,

- MpeCTaBICHU 00 AJIEKTPOJUTUYECKOW NHCCOIMAIlMM BEIIECTB B
pacTBoOpax.

TeopeTnueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJAHOTO
YpOBHS K JApPYromy, BBIMOJHSIS (QYHKIMM OOBSCHEHUS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEM MPAKTHUYECKOTO IPUMEHEHUSA U IOIYYEHHUS
U3Y4YaeMBbIX BEILECTB.

OcBoeHne mporpaMMmbl TIO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABICHNUS] O XUMUYECKOM COCTABIIAIOLIEH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOJbI, LUEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO H
METOJaM TMO3HaHWS B Hayke. M3yueHHe XUMUU IPOUCXOAUT C IPHUBICYEHHUEM
3HaHUW W3 paHee U3YYECHHBIX YYEOHbIX mpeaMeToB: «OKpyX aroumi Mupy,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.



[Ipy wu3ydyeHMH XHUMHUU TNPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON
JESTEIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYyJIbTYpBHI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUU — BaKHEHIINX (DAKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNHM K HAyYHbIM METOAAM TO3HAHMA TPU H3YYCHUH BEIIECTB H
XUMHUYECKUX PEaKIuid, B (OPMUPOBAHUHN U PA3BUTHU MMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B Yy4e€OHO-IIO3HABAaTEIbHOM U Y4YEOHO-UCCIIENOBATEIbCKOM
JESTeIbHOCTH, OCBOCHUM NpaBWJl Oe30macHOro oOpalleHus ¢ BellecTBaMU B
ITIOBCETHEBHOM KU3HM.

[Ipu M3ydyeHun XMMHUM Ha YPOBHE OCHOBHOTO OOHIEr0 oOpa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

- (opMHpOBaHHE HWHTEIUIEKTYaJbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

- HANpaBJICHHOCTh OOY4YEHUSI Ha CHCTEMAaTHYECKOe MPHOOIIEHUE
oOy4Jaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JIEATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWH;

- oOecrieueHue YCIIOBUI, CIIOCOOCTBYIOITUX MPUOOPETEHUIO
OoOydJarolmUMHUCsl  OINbITa  Pa3HOOOpPa3HOW  JNEATENBbHOCTH, IO3HAHUA U
CaMOITO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYECBBIX KOMITCTCHIUI), HMECIOIINX
YHUBEPCATHLHOE 3HAYCHUE JIJIS PA3IUYHBIX BHJIOB JICITCIBHOCTH;

- dopmupoBanue o0IIeH (YHKIUOHATBHOW M €CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UHCJI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPYAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHWUS WU ONBIT, MOJYYEHHBIE NMPU H3YYEHUU
XUMHH, TPUMEHATh WX MpPH pEHIeHUH NpoOJieM B TOBCEIHEBHOM JKHU3HH U
TPYAOBOM NEATEIBbHOCTH;

- dbopmupoBaHue y oOOyYaroOmMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTHYECKU
I[EJIECO00PA3HOTO TOBENCHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEIAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH PUPOTHON CPEJIbI;

- pPa3BUTHE MOTHBAITUHU K 00yUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX  I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(UiIs U HAMpaBIEHHOCTH NajbHEHUIIEro
00yueHwus.



OO0miee 4YMCIO 4YacoB, OTBENEHHBIX [UISI M3YYEHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00I1Iero 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYUYEHUASA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuu. Ponp XUMUM B KU3HU 4Y€IOBEKa. XUMHS B CHCTEME HAYK.
Tena wm BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTogax MO3HAHWS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI W MOJEKYJIbl. XUMHUYECKUE »HeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelIeCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudeckas ¢hopmyiia. BaJeHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAA aToMHas macca. OTHOcHUTEIbHAS
MOJIEKyJIsipHasg Macca. MaccoBast 1015 XMMHUYECKOTO AJIEMEHTA B COCIMHEHNH.

KonnuecTBo BemecrBa. Momb. Mossipras macca. B3auMocCBs3b KOJIM4YECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX CIOWHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COCIUHECHUM.

DOU3NYECKHUE U XMMUYECKHUE ABJICHUA. XUMUUYECKasl peakiys U €€ MPU3HaAKHU.
3aKOH COXpAaHEHHUS MAacChl BEIIECTB. XHUMHYECKHe ypaBHeHUsA. Kiaccudbukarms
XUMHUYECKUX PEaKIIUH (COSTUHEHHMS, Pa3I0KCHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XHMHMYECKOM MOCYIOH,
npaBuiaMu paboOThl B J1a0OpaTOpuu M mpuéMamu oOpalieHus ¢ JabopaTOPHBIM
o0opynoBaHuEeM, W3yYe€HHWE ¢ ONHUCaHWUE (PU3WYECKUX CBOWMCTB 0Opa3IoB
HEOpPraHMYECKUX BEIECTB, HaOMoAeHne (U3NYECKUX (IUIaBIIEHUE BOCKA, TasHUE
JbJa, paCTUpaHue caxapa B CTYINKE, KUTIEHUE U KOHJIEHCAlUs BOJIbl) U XUMUYECKUX
(ropeHue cBeud, MPOKAJTUBAHUE MEAHOW MPOBOJOKH, B3aWMOJCHCTBUE Mela C
KHUCIIOTOM) sIBI€HUN, HAOMIOJEHWE M ONUCaHWEe MPU3HAKOB MPOTEKAHMS
XUMHUYECKUX peaklnil (pa3jioxkeHue caxapa, B3auMOJECUCTBUE CEPHOM KHUCIIOTHI C
xjopuaoM Oapus, paszioxkenue rtuapokcuga wmeau (II) npu  HarpeBaHuw,
B3auMoJieiicTBue xene3a ¢ pactBopom conu menu (II), m3yuenme cmocoOoB
pa3qelieHusi CMeceil: C TMOMOIIBI0 MarHuTta, (UIbTpPOBaHUE, BbINAPUBAHUE,
JUCTWJULILMSL, XpoMaTorpadusi, MPOBEACHWE OYUCTKM IIOBApEHHOM  COJIH,
HaOJIIOJICHUE U ONMCAHUE PE3YJIbTaTOB IPOBEJICHUS ONbITA, WILIOCTPUPYIOIIETO
3aKOH COXPAHEHHMS MacChl, CO3JaHUE MOJIETIEH MOJIEKYJ (ILIAPOCTEPKHEBBIX ).



Baxkueniuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3iaeMEHT U mpocToe
BemecTBO. HaxokmeHwe Kuciiopojga B MpUPoJe, (PU3NUECKHE W XUMHUYCCKHE
cBoricTBa (peakiuu ropeHus). Oxcunwl. Ilpumenenue xucioponaa. CrocoOsl
MOJIYYCHHUST KHCIIOpoJa B JA0OpaTOpUM W TMPOMBINIIEHHOCTH. KpyroBopot
Kuciopoja B mpupoze. O30H — ajuIoTpOITHAsS MOAUGUKAITUS KHCIOPOa.

TenmoBoit 3PekT XUMHYECKOH peakIuu, TEPMOXHUMHUYECKHE YypaBHEHUS,
9K30- U JHIAOTEPMUUYECKUE pPEaKIMU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/yXa, yCWJICHUE MapHUKOBOTO A PekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — anemeHT M npocroe BemecTBO. Haxoxaenue Bomopona B
npupojie, (uU3MUecKkMe M XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI
noxydeHus. Kuemorel u conn.

MounsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSM.

dusnueckne CBOWCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpEI.
HacelleHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBast 1011 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJBI. OCHOBaHUS.
Ponp pactBOpOB B IprupozAe U B KU3HU 4ernoBeka. KpyroBopoT BOJBI B IIPUPOLIE.
3arps3HeHne NpUpoAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHBIE) U
HecoseoOpasyromue. HomeHkiatypa okcuaoB. @DU3MYECKHE UM XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusa. Knaccudukaruss oOcHOBaHUN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHunil. duznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHrne OCHOBaHUM.

Kucnotel. Kinaccudukanusa kucnor. Homenknatypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
ITony4yeHnue KHUCIIOT.

Comu. Homenknarypa coneil. dusndeckne 1 XUMHUYECKUE CBOMCTBA COJIEH.
ITonydenue coien.
I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumeHm:  KadeCTBEHHOE OIIPEJEJIEHUE COJIEpKaHUs
KUCJIOpO/a B BO3IyXe, IOJIyueHHe, COOMpaHHe, DPACIO3HABAHWE M HW3yUEHUE
CBOWCTB KHCJIOPOAA, HAOIIOJCHHWE B3aMMOJCUCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHHUS M TMpEKpalleHHs TOpeHHs (Mokapa), 03HAKOMIJICHHE C
oOpa3naMi OKCHJOB U ONHCAaHME WX CBOICTB, MOJy4YeHHE, COOHpaHUeE,
pacrio3HaBaHME€ M M3YYEHHE CBOMCTB BOZOpoAa (TOpeHHe), B3aUMOJEHCTBHE



Bogopona ¢ okcuaoM meau (II) (BO3MOKHO HCHONB30BaHHE BUICOMATEPHAIIOB),
HaOMIoIeHHe  00pa3loB  BEHIECTB KOJMYECTBOM 1  MOJIb, HCCIEAOBAHHE
OCOOEHHOCTEM  pacTBOPEHUsI BEIIECTB C  PA3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OIPEAECIEHHONM MAacCOBOW JOJEH PacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIEM) (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEAOBaHHE OOpPa3OB HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKW MHIUKATOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeinctBus okcuga meau (II) c
pacTBOPOM CEPHOM KHCIJOTHI, KUCIOT C METajulaMH, PEakUHUi HEeUTpaau3aluu,
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO METajula APYTUM W3
pacTBOpa COJIM, PEIIEHWE HKCIECPUMEHTAIBHBIX 3aJad 10 Teme «BaxknHeunmme
KJIACCHI HEOPTaHUYECKUX COCTNHEHUIN.

Iepnoauyeckuii 3axkoH u Ilepumoaumyeckasi cucreMa XUMHYECKHX
iemeHToB JI. W. MengeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKH KJIACCU(PUKAIMK XUMHYECKUX dieMeHTOB. [loHsiTHE O
IpYINIax CXOJHBIX OJJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCH/IBI
Y TUJIPOKCUIBI.

[Tepunonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /.
N.  MenneneeBa. Koporkomepuoanas ¥ JUIMHHONEPHOAHAs  (POPMBI
[lepnoamueckoi cuctembl XuMU4eCKHUX 31eMeHToB /. . Menneneesa. [lepuonst n
rpynnbl. @PU3NYECKUNA CMBICI NMOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIbI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHBIX saep. M3oromnbl. Onektponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKMX  3JIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XHUMHUYECKOTO
3JIEMEHTA 110 €ro NnoJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIaM U IIEPUOIaM.

3nauenue [lepunoanyeckoro 3akoHa u lleproanyueckor CUCTEMbI XUMUUECKHUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npaktukd. . WM. MenaeneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (mOJisipHAass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenn OKHCJICHUA. OKHCIINTEIFHO--BOCCTAHOBUTEILHBIC pcaKuunu.
HpOHCCCBI OKHCJICHMS M BOCCTAHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTECIIN.



Xumuueckuii IKcnepumenm: u3ydeHUe OOpa3lOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THUIPOKCHAA LHMHKA C pPAcTBOpaMU KHCJIOT U
IEJI0OYEN, MPOBEAECHUE OMBITOB, WJUIIOCTPUPYIOIIUX MNPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN (TOPEHUE, PEAKIIUU PA3JIOKEHHUSI, COCTUHECHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi mMeXnpeaMETHBIX CBSI3€M MpH H3y4eHUHM XUMUU B 8 Kiacce
OCYUIIECTBJISIETCS. 4E€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO--HAYYHBIX
NOHSATUN, TAK U TOHATHUH, SBISIOLIIUXCS CUCTEMHBIMU JJISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0uue ecTeCTBEHHO--HAYYHbIC TIOHATHUS: HAYYHbIA (PakT, rumnoresa, Teopus,
3aKOH, AaHalu3, CHUHTE3, KJIacCU(pUKALMs, MEPUOAUYHOCTh, HAOJIIOJEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®u3uka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHU],
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUM 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (PU3UUECKUE BEJIUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPOIbI, MOJIE3HBIE
HCKOIAaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBo M XMMHYECKas peakius

[Tepunoanueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kalius, KaldblUd U UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUAbI XMMHUYECKOW CBSI3U. THIBI KPUCTALTUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAJIMYECKON PELIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJjaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XumMuaeckux peakiifil Mo pa3IndHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTauu3aTropa). JK30- U S3HAOTEPMUUYECKHE PEAKIMH, TEPMOXHUMHUYECKUE
ypaBHEHHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. [lonstre 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX M IeTepPOTCHHBIX



pCaKIuAX. [lonsitue o karamuze. IloHATHE 0 XUMHUYECKOM PaBHOBCCHM. q)aKTOPBI,
BJIMAIOOIUC Ha CKOPOCTb XUMHYECKOM pPC€aKOM N IIOJIOKCHUEC XHUMHUYCCKOI'O
PaBHOBCCHA.

OKHCIUTENbHO-BOCCTAHOBUTEIIPHBIC ~ pEaKIMH,  JJIEKTPOHHBIM  OaiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIUu. CocrtaBneHue  ypaBHEHUH
OKHUCJITUTEIPHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMd C  HCTIOJIB30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONUTHYECKON TUCCOUUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, aHnonsl. MexaHu3M AMCCOIMALMA BEUIECTB C PA3JIUYHBIMU BUIAMU
XUMUYeCcKoi cBsizu. CteneHp aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHOTO 0OMEHa. Y CJIOBHUSI MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa,
NOJIHBIE M COKpalICHHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHUCIIOT,
OCHOBaHMM W COJied B CBETe TMPEACTABICHUM 00 DIIEKTPOIUTUYECKOMN
nucconmannu. KadecTBeHHbIE peakiiuu Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKcnepumenn: O3HAKOMIICHHE C MOJICIIAMHU KPUCTALUTUYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOpHJIa HATPHsl), HCCIEIOBAHWE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW PEAaKIMh OT BO3ACHCTBUS PpPa3UYHBIX (HAKTOPOB,
HCCIIeIOBAaHKE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPoIlecca TUCCOLUAITN
KHCJIOT, IIeJoueld W cojied (BO3MOXHO HCIOJIb30BAHUE BHIIEO MaTEpHAIOB),
POBEAEHUE OMBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKHA MPOTEKAHUS PEAKIUA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIICJICHHE Taza, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakiuy pas3iokKEHUs, COSAUHEHHs), PACIIO3HABAHHE HEOPTaHMYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUUid Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTauibl 1 MX coeIMHEHUST

OO6mrast xapakTepucThka TagoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3UYECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMMHWYECKHE CBOMCTBA Ha IpUMeEpe  XJjopa
(B3auMoOJENCTBHE C MeTaulaMd, HEMeTaJJlaMH, IIejioyamu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpuMeHeHue. JleilcTBue
XJIOpa M XJOPOBOJOPOJA HAa OPraHu3M 4ejoBeka. BakHeillme XJIOpuabl U HX
HaXO0XJECHHUE B IIPUPOJIE.

OO6mrast xapaktepucTuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS

aTOMOB, XapaKTepHbIe CTemeHU okucieHus. CTpoeHue U (pusmyueckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U CEpbl. AJUIOTPONIHbIE MOAU(DUKALNN KUCIOPOIa



U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHUE, (punyeckue u
XUMH4YecKkue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (QU3HYECKHE ¢ XHMHYECKHE CBOWCTBa (OOIHME Kak
MPEACTaBUTENSI KJacca KHUCIOT | crenuduueckue). XUMHUYECKHE PEaKIuH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO Croco0a MOJYyYeHHs] CEpHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTHL. CoJId CEPHOM KUCIOTHI, KAUECTBEHHAS! pEAKIMs Ha
cynb(dar-non. Haxoxmenwe ceppl M €€ COeOUHEHUN B MpUpoJe. XUMHYECKOES
3arps3HEHHUE OKPYXKAIOMICH Cpeabl COCAUHEHHUSIMU Cepbl (KUCIOTHBIC MOXKIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusnueckue 1 XuMrueckue cBoiictsa. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nuecKue 1 XUMUYECKHUE CBOMCTBA, NOJydeHHe U npuMeHeHne. Colu aMMOHUS,
X (PU3UYECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, e TMOoNydeHue, (Pu3ndecKkue M XUMHUYECKHE
CBOMCTBa (00IIME Kak TPEICTaBUTENA Kjacca KHUCIOT W CHenu(puIecKue).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOoe 3arpsi3HEHNE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3[yXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTpornHeie Momudukanuu gocdopa, Puznueckrue U XUMHUYECKHUE CBOMCTBA.
Oxkcup dhochopa (V) u dochopHas kucnota, GpUundeckre 1 XMMUYECKUE CBONCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX YI0OpECHUIA.

O6mas xapakrepucThka 37JeMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHUS.  YTIEpON,  aJUIOTPOITHBIC
MoauUKAINK, PACIpPOCTpaHEHUE B TIPUPOAE, (U3MUECKHE ¢ XHUMHYECKHE
cBoricTBa. Ancopomusi. Kpyrosopot yriaepoaa B npupoje. OKCubl yriepoaa, ux
du3nUecKkue W XHWMHYECKHE CBOWCTBA, JICWCTBHEC Ha JKHUBBIC OPTaHHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rm00ambHOTO TOTEIUICHHWS KIWMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X (U3NYECKUe U XUMMUUYECKHUEe CBOMCTRA,
MoJIydeHHe W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHavasibHbIE TOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIUHEHUSAX
yraepona (MeTaH, 3TaH, dTHICH, alleTUJICH, 3TAHOJ, TTUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOIOPOJAOB (Yroyib, NPUPOIHBIN Ta3, HEDTH),
MPOJYKThl WX MepepadOTKH (OEH3WH), UX POJb B OBITY M MPOMBIIIJICHHOCTH.



[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIECTBAX: KHUPax, OENKax, yrieBoJax — U UxX
poJii B KM3HM 4eJIOBeKa. MarepualbHOE€ €JUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COEAUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOMICTBa, TMOIy4YCHHE U
npuMmeHenue. CoenuHeHHs KpeMHus B mpupoge. OOmue mnpeactaBieHHs 00
okcuze kpemuus (IV) u kpemHueBoil kucinore. CUIMKaAThl, UX HCIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BakHelIne cTpouTeabHble MaTepHaNbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [IpobneMbl 0e30MacHOro MCIOJIb30BaHUS
CTPOUTENIbHBIX MATEPUAIIOB B [IOBCEHEBHON JKU3HU.

Xumuueckuii  IKCnepumenm: U3yuyeHue 00pa3lioB HEOPraHMYECKUX
BEILIECTB, CBOWCTB COJIIHOM KHCIIOTBI, IPOBEACHUE KAYECTBEHHBIX PEAKINUNA Ha
XJIOPUI-UOHBI U HAONIOACHUE MPU3HAKOB UX NMPOTEKAHUSA, OMBITHI, OTPAKAIOIINE
(¢u3nyeckue U XUMHUYECKHE CBOMCTBA TajJOT€HOB M UX COECIUHEHHUM (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C O00pa3lamMHu XJIOPUIOB
(TasoreHuI0B), 03HaKOMJIEHUE ¢ 00pa3IiaMu Cepbl U €€ COCTMHEHUSIMU (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIOJEHHE TIpoliecca OOyIJIMBaHUS caxapa
IOJ JCWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTBI, M3YYEHUE XUMHUYECKUX
CBOMCTB pa30aBIECHHON CEpHON KUCIOTHI, IPOBE/ICHNE KAYeCTBEHHOW PEaKIMKi Ha
cylb(aTHOH ¥ HaONIOJEHUE TMpU3HaKa €€ NPOTEKaHUs, O3HAKOMIIEHHE C
(¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M uX coeguHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUATIOB), oOOpa3liaMu a30THBIX H  (oCcHOPHBIX
ynoOpeHuil, moylyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB
aMMUaka, MpoBeICHNEe KaYeCTBEHHBIX PEaKUi HAa MOH aMMOHMS U (pocdar-uoH u
M3y4YEHUE TMPU3HAKOB HX MPOTEKAHUs, B3aWMOJCHCTBUE KOHIIEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MeEAbK0 (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
M3y4YeHHE MOJIelell KpUCTATMYECKHX pEeETOK anmasza, rpadura, ¢yiepeHa,
O3HAKOMJIEHME  C  TPOLECcCOM  aacopOUMU  pacCTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOra3a, MOJy4yeHUe, coOupaHue,
pacno3HaBaHME M  H3YyYEHHWE CBOWCTB  YIVIEKMCIOrO rasa, IpOBEIACHUE
KaueCTBCHHBIX PEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI M U3yUYCHUE TTPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHWE C NPOAYKIMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 33134 N0 TeMe «BaxHeiline HeMeTaluibl U HX
COEIMHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux rnonoxeHus B llepuonmueckor cucreme xumuyeckux isiemeHroB [l .
MengeneeBa u ctpoeHuss aroMoB. CTpoeHHEe MeTalioB. MeTaiiueckasl CBA3b U



METAJUIMYECKAsT ~ KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKHU  psf
HanpspDKeHU MeTaioB. U3WYECKUe U XUMUYECKHE CBOMCTBA MeTaiuioB. O01ue
CrocoObl TONy4YeHHs: MeTauioB. [loHsiTHE O KOPPO3UMM METaIIOB, OCHOBHBIC
CcrocoObl 3amuUThl MX OT Koppo3uu. CmiaBbl (CTajdb, YYryH, IIOPATFOMHHHIM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{enoyHble MeTaLIBL: MOJOKEHUE B [leproguyeckord cUCTEME XMMUYECKHUX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHME MX aTOMOB, HAaXOXICHHE B MPUPOJIE.
®u3znyecKre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHue MIEIOYHbIX METAIUIOB U HUX
COCMHECHUM.

[[lenouyno3eMebHbIE METaIbl MarHuid M KajbllUi: IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux aneMeHToB 1. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxOXJeHue B rpupoe. Guznuecknue 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanbluda. Baxueimne coenuHEHUs Kaiablus (OKCUJ, TUAPOKCHUI, COJIH).
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmromuHuii: osoxenue B [lepruoanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHrne atoMa, HaxoxkaeHue B mnpuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA amtOMHUHMS. AMPOTEpHbIE CBOMCTBA OKCHIA U THIPOKCUIA
ATIOMHUHUSL.

Kenezo: nomoxenne B [lepruoanuecko CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKIeHHE B mpupone. Dusnyeckue u
XUMHUYECKHEe CBOMCTBA *keje3a. OKcuibl, THAPOKCHABI U comu xkene3a (II) u sxenesa
(IIT), wmx cocrtaB, CBOWCTBA M TOJy4eHUE. XuMuueckuil IKCnepumMeHm:
O3HaKOMJIEHUE C o0pa3laMy METAJIJIOB U CIUIaBOB, UX (PU3UYECKUMH CBONCTBAMH,
W3yUYCHHE PE3YyJbTAaTOB KOPPO3UM METAIOB  (BO3MOXXHO  HMCIIOJIb30BAHUE
BUIEOMATEPUATIOB), OCOOEHHOCTEHW B3aMMOJICHCTBHS OKCHJA KAJIBIMS U HATPUS C
BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), HCCIEIOBAHHE CBOMCTB
KECTKOM  BOABI, TMpollecca TOpPEHHUs Kejae3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUANIOB), TPU3HAKOB TMPOTEKAHUS KAdeCTBEHHBIX
peaKuMii Ha WMOHBI: MarHus, KajbllUs, aJIIOMUHUA, ITMHKA, kene3a (II) u xemnesa
(IT1), memu (II), HabnrojeHUE W OMNMMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMECHH
MOHAMHU HATPUS, KIS U KaJdblKs (BO3MOXKHO UCTOJb30BAHUE BUIEOMATEPHAIIOB),
ucciaeoBaHue aM(OTEpHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHHUS M THAPOKCHAA
IHMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxxHeime MeTanibl U ux
COCMHECHUSD.



XuMHA 4 OKPYKaKIIas cpeaa

BemecTtBa u Marepuanibl B ITOBCEIHEBHOM >KM3HM YellOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKHUX peakiuii B ObITy. IlepBas momormns npu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XMMHUYECKOE 3arps3HeHUE OKpYXkKarolled cpeibl (MpeaesibHas IOomycThUMas
KOHIleHTpanus BemiecTB, Aanee — [[JIK). Pons Xxumuu B pemieHund 3KOJIOrMYeCKUX
npoOsem.

Xumuueckuii IKCnepuUMenm:

M3y4deHHe 00pa3loB MaTEpUasoB (CTEKIIO, CIIaBbl METAJIIIOB, MOJUMEPHbBIC
MaTepHaIbl).

Mesxcnpeomemmnuwie ceasu

Peasmmzanuss mMeXnpeaMETHBIX CBS3EHM NPU U3YYEHMH XUMHH B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 MHCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TAK U TOHATHUH, SBISIOIIUXCS CUCTEMHBIMU JJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4HbId (DaKT, THIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKAIMsA, TEPUOJUYHOCTh, HAOIIOJCHHE,
SKCIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHUE, MOJECINb, SBICHUE, IAPHUKOBBIN
3 PeKT, TEXHOIOTHs, MaTEPHUAIIBI.

dusznka: Marepus, aroMm, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIWI,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, MNPOBOJHHUKH,
MOJTYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAS
peméTKa, CruiaBbl, (U3MYECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMHYECKOe
IPOCTPAHCTBO, MIIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: porocunres, avixanwe, Ouocdepa, dKOCUCTEMa, MHUHEPaATbHBIC
yA0OpEeHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TIOPOIbI, MOJIE3HBIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATbBI OCBOEHHMsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS NPOrpPaMMbl OCHOBHOI'O  OOIIEro
00pa3oBaHMs JOCTHTalOTCS B XO0JA€ OOy4YEeHUsT XMMHHM B €JIMHCTBE Y4YEOHOH H
BOCIMTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIFTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, NPUHATHIMH B
oOuiecTBe MpaBUIaMM M HOpMaMu IIOBEIEHUS M CIIOCOOCTBYIOT IIpoLECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLUAIIN3ALMNA 00yJarOIUXCSl.

JIMYHOCTHBIE ~ pe3yJdbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM  IO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUHd U
pacUIMpEeHHE ONBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpuoTHM4YecKOro BOCIHHMTAHUS: LEHHOCTHOTO  OTHOLIEHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIIEIHIO,
MMOHUMAHUsl 3HAYEHUS XMMUYECKOW HAyKH B >KM3HM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaLMel O MepelOBbIX JAOCTIKEHUAX U
OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HAHUAX 00 YCTPOIMCTBE MUpA U OOIIECTBA; 2) IPAXKAAHCKOT0 BOCIIUTAHMS:

OPENCTABICHUS O COLMAJBHBIX HOPMAaxX M NpaBWiIaX MEXINYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIENOBATENbCKOM, TBOPUECKOW M JIPYrMX  BHJAX
JEeSATENBbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM NEATEIbHOCTH MpH
BBIMOJIHEHUH YYEOHBIX, IIO3HABATENIbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpollecCe ATOM Yy4eOHOW MAESTENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE U TMIOCTYIIKM CBOMX TOBApHUIIEH C MO3ULHH
HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUA MOCJIEICTBUU MOCTYIIKOB,;
3) LEHHOCTH HAYYHOr0 IO3HAHUA: MUPOBO33PEHUYECKUE IIPEJICTABICHUSA O
BEILIECTBE M XMMHYECKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABIAIOLIME OCHOBY JUISl MOHMMaHUs CYLIIHOCTH HAyYHOU
KapTUHBl MHpa, NPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS
IIPUPOABI, B3aMMOCBA3SAX YEJIOBEKAa C IPUPOAHOW CpPENoM, O pOJIM XHMHUMU B
NIO3HAHUU JTUX 3aKOHOMEPHOCTEM; I103HABATEIbHBICE MOTHBBI, HAIIPABICHHBIC HA
[OJyYEHUE HOBBIX 3HAHUW [0 XUMHHM, HEOOXOAMMBIE Uil OOBSICHEHMS
HaAO0JII0JTaeMBIX MPOLIECCOB W SBJICHUM, MO3HABaTEIbHON, WH(POPMAIMOHHON U
YUTATEIbCKON KyJNbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSTEIbHONW pabOThI C
y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPaTypOd, JOCTYNHBIMH TEXHUYECKUMHU



CpeacTBaMU HMH(OPMALMOHHBIX TEXHOJIOTUW; MHTEpeC K OOYYEHHIO M MO3HAHMUIO,
JT0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPAa30BAHUIO, TPOEKTHOMN
U UCCIIEZ0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBlI€HHOCTH H
ypoBHs 00y4eHUs B JaIbHEHIIIEM;

4) ¢opmupoBaHusi KYJbTYPbl 30POBbSI: OCO3HAHHE IIEHHOCTH KH3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 370pOBBIN 00pa3
KU3HH, OCO3HAHWE TTOCIICICTBUIA M HETIPUITHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
QIKOTOJIs, HApPKOTHKOB, KYypEHHWs), HEOOXOAUMOCTH COOJIONCHUS TIPaBHII
06e30macHOCTH MpU OOpalICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealbHOU
KU3HU, S) TPYAOBOr0 BOCHHUTAHMS: HHTEPEC K MPAKTUYECKOMY H3YUYCHUIO
npodeccuii W TpyJda pas3IMYHOTO POJA, YBAKEHUE K TPYyAy U pe3yJbTaram
TPYIOBOW JI€ATEIBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 10 XUMHH, OCO3HAHHBI BBIOOP HHIMBHUAYAIbHOM TPACKTOPHUH
MPOJOJIKEHUSI 00pa30BaHUsS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, 0OI11IeCTBEHHBIX MHTEPECOB 151 oTpeOHOCTEM, YCITCIIHOM
npoecCHOHaNbHON  NESITEIbHOCTH W Pa3BUTUSA  HEOOXOAMMBIX  YMEHHH,
TOTOBHOCTh aJalTHPOBATHCS B MpodecCHOHANBHON cpere; 6) IK0JIormyeckoro
BOCIIMTAHUSA: DKOJOTUUECKH I€JIeCO00pa3HOe OTHOIICHUE K TMPUPOAEC Kak
HMCTOYHUKY KW3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAaHMS, TOHUMAHHUE IIECHHOCTH
3M0poBOrO0 M Oe3omacHOro oOpas3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K
cOOCTBEHHOMY (DU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH
coOJII0/IeHUs MpaBKJI 0€30M1aCHOTO MOBEJIEHUS MPU padoTe C BEUIECTBAMH, a TAKXKE
B CUTYalUsIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HM JIIOJICH; CTOCOOHOCTH MPUMEHSITh
3HaHUA, MMOJYy4YaeMble NPU U3YYEHUH XUMHH, Uil PEIICHUS 3a7ad, CBA3AHHBIX C
OKpY)KAIOIIEW MPUPOJHOM CPEIOW, ISl TOBBIMICHUS YPOBHSA 3SKOJOTHYECKOMN
KYJIbTYpPbl, OCO3HAHUS TJI00ALHOTO XapaKTepa AKOJOTUUECKUX MPOoOJIeM U MyTeu
WX PEIICHUs TOCPEJICTBOM METOJIOB XUMUHM, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJACTBOBAaTbCSI UM B IO3HABATEJIBLHOM, KOMMYHHUKATHBHOW W COLIMAJIBHOU
MIPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaIMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIICHAy4YHBbIC TMOHATHUS (3aKOH, TEOpwsl,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U PYToe€.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX NPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIIOCTHOU
HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHBIC yueOHbIC NEeHCTBUS (ITO3HABATEILHEIE,
KOMMYHHMKAaTUBHBIE, PETYJSITUBHBIC), KOTOpBIE OOecreunBaroT (HOPMUpPOBAHHE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBIICHUIO Y4eOHOMU
JIESITEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIe aeiicTBUsA ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPhIBATh CMBICT XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEepPHBIC
NPU3HAKU, yYCTaHABJIMBaTh B3aUMOCBS3b C JIPYTMMH TOHSTHSIMHU), UCIIOIb30BaTh
MOHATHUS I OOBSICHEHUS OTIETBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUH JIJIs1 KJIacCU(PUKAIMU XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUi,
yCTaHABJIMBaTh MPHUUYUHHO-CIICICTBEHHBIC CBS3M MEXIY OOBCKTaMHU H3yUCHMS,
CTPOHTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, NETyKTUBHBIC, 110 aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUYEHUSI; YMEHUE TPUMEHSTH B MPOIECCE MO3HAHUS TTOHSTHUS
(mpeaAMETHBIE W METalmpeJAMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YEeMbIe B XHUMHH, MPEOOPa30BBIBATH IITUPOKO IPUMEHSIEMBIC B XHUMHUU
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peEakIiMu — TMpU pElICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ITUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATH U
XapaKTeprU30BaTh CYIIECTBEHHBIC MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHYCCKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, TIPUINHHO-
CJICZICTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIC BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHWA, a TaKXKe B KadeCTBE OCHOBBI Il (OPMHUPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE TMPABWILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN; MPUOOpPETEHHE OIbITa 10
IJJAHUPOBAHMIO, OpPTaHM3AIlM W TIPOBEICHUIO YUYCHHUYECKHX DKCIIEPUMEHTOB,
yMeHue HaOJto/1aTh 32 XOJOM IPOIecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €r0
pe3ynbTat, GopMyIupoBaTh 000OIICHHS M BBIBOJIBI TIO PE3YJIHTATaM MPOBEIEHHOTO
OTbITa, WMCCJIEAOBAHUSA, COCTaBJISITH OTYET O mMpojenaHHoW pabote. PaGora ¢
uHopmanmen:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHTO
Pa3IMYHBIX BHJOB W (DOPM TPEICTABIICHUS, MTOTYyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB
(HayYyHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUHUBYIO H
HEJI0OCTOBEPHYIO WH(OpMaIuio;

YMEHHE MPUMEHATH Pa3IMYHbIE METOJIBI M 3alpOChl MPHU TOHUCKE M OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIHUX JaHHBIX, HEOOXOIUMBIX ISl BBITIOJTHCHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B
o0JacTl WCMOJIb30BaHUSA WH(MOPMAINMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeICTaBlieHNs HHDOpPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/a4yd HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu  ¢opmamu TpaduKd M MX KOMOHMHAIMSIMH; YMEHHE HCIIOJh30BaTh M
aHAIM3UPOBaTh B TMpOIECCEe YYEOHOM M HCCIENOBATENbCKON JIeATETbHOCTH
UH(GOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOIIEeH MPUPOTHOM Cpe.Ibl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

yMEHHUSl 3a/laBaTh BOMNPOCHI (B XOj€ Auasora W (Wiu) AMCKYCCHH) IO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYIUpOBaTh CBOM  NIPEIJIOKECHUS
OTHOCUTEIBHO BBIOJIHEHUS] TPEJJIOKEHHOM 3aJayd; YMEHUS MPEACTaABIAThH
NOJIyYCHHBIC  pEe3yJbTaThl IO3HABATEIBHOW JIEATEIIBHOCTH B  YCTHBIX W
NUCBMEHHBIX  TEKCTaX; JedaTb IPE3CHTALMI0  PE3YJbTaTOB  BBIITOJIHECHHUS
XUMUYECKOTO SKCIEpPUMEHTa (J1a00paTOpPHOTO OIMbITa, JabopaTopHOM padoOThI MO
MCCJIEIOBAHUIO CBOWCTB BELIECTB, Y4YEOHOrO MpOEKTa); YMEHHsS y4eOHOTO
COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IIO3HABATEIILHOM W
UCCIIEZIOBATEIbCKON JAESITEbHOCTH MpPHU PEUICHHM BO3HHUKAIOLIUX MpoOjIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIMN (00CyXKAeHUs, OOMEH
MHEHHUSIMH, «MO3TOBbIE€ IITYPMbD», KOOpPJMHALUS COBMECTHBIX JCHCTBUH,
oTpe/ieNIeHue KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOATENILHO ONPEAEIISATh LN AEATENbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesATEeNbHOCTh, BBIOUPATh Harbosnee 3PGeKTUBHBIE CIOCOObI PEIIeHUs YYEOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBJIATh WJIA KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM IIPYM BBINOJIHEHUM 3aJaHUA C  YYETOM
MOJIyUYEHHUSI HOBBIX 3HAHMHM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UENH, YMEHHE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIC 3HAHUSA, YMEHHS M CIOCOOBI
NEUCTBUN, crnenupuuecKkue il MpeAMETHOW o0nacth  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHWID HOBOIO  3HAHWS, €ro  HMHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy oOydenus B 8 kjiacce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:



PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAs U HEOJAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIHLHOCTb, CTEIEHb
OKHUCJICHUS, XUMHYECKas PEaKIus, KIacCU(UKAIUSI PEaKIuid: peaKiuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, PK30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((DEKT peakiiui,
AIpO aToma, JJICKTPOHHBIA CIIOM aromMa, aToMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs U HEMOJspHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJsl BEIIECTBa
(IporeHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
IPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHus (opMmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPENICIISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApPHBIX  COCJAMHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAWMHEHUN 10
dbopmynam, BHA XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COSIUHEHUSIX;

packpeiBath cmbica [lepumogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aK0OHa ABOTapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnMMuHyr Gdopmy Ilepuoandeckoit
CUCTEMBbl XHMHMYECKHUX DJJEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJIbI, COOTHOCHTH OOO3HAUEHHWS, KOTOPHbICE HMEIOTCS B
tabmune «llepuoguueckas cuctema Xxumudeckux osiaemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij spa, 00IIee YicCiIo dJIEKTPOHOB
U pacrpeeeHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTBI, HCOPTAHMYECKHE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIOLIMX B PEaKIUU
BEILIECTB, O TEIIOBOMY A (PeKTy);



XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasi ONUCAHUE ITPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU IIPOTEKaHUS XHWMHYECKHUX [MPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO »3JeMeHTa 10 ¢opmyIe
COEMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

IPUMEHSITh OCHOBHBIE OINEPALUM MBICIUTENBHON AEATEIbHOCTA — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IICHHE, CHUCTeMATH3alnio, KiacCHU(HUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€U — JJIsl U3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIHil, eCTeCTBEHHO-HAy4YHbIE METOJIbI
NMO3HAHUSA — HAONIOICHHE, W3MEpPEHUEe, MOJECIUPOBAHUE, SKCIECPUMEHT
(peanbHBII U MBICJICHHBIN );

CIEIOBATh  MpaBWUjaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYIOM U
7abopaTOpHBIM 00OpPYIOBaHMEM, a TakKe TMpaBWiIaM OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPaHUIO
razoo0pa3HbIX BELIECTB (BOAOPOJAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPAaCTBOPOB C ONPEAECTEHHOW MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TOMOIIIBI0 UHIUKATOPOB
(makmyc, dheHondraiend, METUIIOPAHXK U JPYTHE).

K kxoniy oOyuenus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PaCKpbIBATh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMUUYECKasl PEaKIusi, XUMUYecKasi CBs3b, TEIUIOBOM 3(PDEeKT
peakiuu, MOJb, MOJSAPHBIA  00BEM,  pacCTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTAYECKAS] IUCCOLUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHUYECKOE paBHOBecHe, oOOpaTuMble H
HeoOpaTUMbIe pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajutoTponus, aMm(pOTEPHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs, MOHHAS,



METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKON pEaKUHUH, TMPEIeIbHO JOMYyCTHUMAas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUY BELIECTB U UX MPEBPAILLICHUII;
WCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS (HOpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUA XHUMHYECKOU
CBs3U (KOBaJCHTHas, WOHHAsA, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIie, XapakTep Cpelbl B
BOJIHBIX PAcCTBOpaxX HEOPTaHWUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OINHUCHIBATH W XapaKTEPHU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cuUCTeMbl XMMHYECKHX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoxArpynma (A-rpynma)y U «mobouyHas
noarpynna (b-rpynma)», manple u OodbIIHME TEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MNEPUOJWYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U MX COCIUHEHUN B
npejenax MajiblX MEePUOJOB U TJIABHBIX MOATPYIMI C YUETOM CTPOEHUS UX
aTOMOB;

KJacCU(UIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIuu
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 W3MEHEHHIO CTENEeHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOWCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLINN;

COCTaBJAATb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMALMUA  KHUCIOT,
LIEJI0YEU U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
oOMEHa, ypaBHEHUs pEaklUMil, TMOATBEPKIAIIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUn
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPAIIEHUNH B Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISITHh OTHOCHTEIIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

coOiofaTh  MOpaBuia  MOJB30BAaHUS  XUMHUYECKOM  mocyao U
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMU IO BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh  pEaKUUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMUL-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIECTB;

PUMEHSITh OCHOBHBIE OIEpAllMM MBICIUTECIHFHON JACATEIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, O0O0O0OIleHHE, CHUCTEMATU3AIMI0, BBISIBJICHUE
MIPUYMHHO-CJICACTBEHHBIX CBSI3€H — I W3Y4YEHUS CBOWCTB BEIICCTB U
XUMHUUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JICHUE, M3MEPEHHUE, MOJCIUPOBAHUE, SKCIICPUMEHT (pealbHBIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHnoBaHue pa3iesioB u dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM NPOrpaMMbl Beero Kontpoabnsie IpakTiyeckue 00pasoBaTe/IbHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUSA
XuMuss — BakHas 001acTh
| €CTCCTBO3HAHUA )51 Bubimoreka HOK
L NPaKTHIECKOH ACATEeIBHOCTH > 0 2 https://m.edsoo.ru/7t41837¢c
YeJI0BeKa
BemecTBa n xumuueckue bubnuorexa [{OK
1.2 peakuuu 15 1 0 https://m.edsoo.ru/7f41837c
Wroro no pazueny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BellecTB
Boznyx. Kucnopoxn. Ilonstue bubmuoreka [IOK
2.1 06 oKcHIaX 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnnoreka [JOK
2.2 1 comAx 8 0 1 https:/m.edsoo.ru/741837c
Boga. PactBopsr. [lonsitue 06 bubnnorexa [JOK
2.3 OCHOBAHUSAX S 1 1 https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIaCChI bubnuotexa [JOK
24 HEOPraHUYECKUX COCIMHEHU 11 1 1 https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30
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Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuu

[Tepuoanueckuit 3aKOH u
[Tepuoanueckas cucremMa Bu6mmoreka LOK
3.1 XUMHYecKux syemeHToB JI. U. 7 0 https://m.edsoo.ru/7t41837¢
Mennene-eBa. CTpoeHue aroma
XUMHYECKasI CBA3b.
bubnunoreka LIOK
32 OxucauTenbHo- 8 1 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro o paszemy 15 https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
PeseppHOe Bpems 3 0 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4
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9 KIIACC

KosnuuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM (undposrre)
Ne i/ o0pazoBaTelbHbIE
NMPOrpamMMbl Konrtpoasnbie | IIpakTnueckue
Bcero pecypcesl
padoThI padoTsbI
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaku
[ToBTOpeHue U yriyoieHne 3HaHu| bubnuoreka [IOK
1.1 OCHOBHBIX pa3/JeloB Kypca 8§ Kiacca 3 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnnorexa [JOK
1.2 peakuii 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnorexa [JOK
1.3 XUMHUYECKUE PEAKIIMM B PACTBOpaX 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
OO0mas XxapakTepuCTUKa XUMHYECKUX bubmuoreka [IOK
21 anemeHToB VIIA-rpymnmel. ["aorensr 4 0 1 https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA
o) XMMHYECKUX  2JeMeHTOB  VIA- 6 0 0 Bu6moreka [IOK
rpynmst. Cepa 1 eé coeuHeHus https://m.edsoo.ru/7f41a636
OO0mass ~ XapakTepUCTUKa  XUMHUYECKUX
23 51eMeHTOB VA-rpymnibl. A30T, hocdop u ux 7 0 1 Bubnmoreka [IOK
COC/TUHCHHUST https://m.edsoo.ru/7f41a636
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O6mas XapaKTepUCTHKA

24 XUMHUYECKUX 3JIEMEHTOB IVA- 3 ’ bubmuorexa [JOK
' rpynnel. YIaepoJl U KPpEeMHHH M UX https://m.edsoo.ru/7f41a636
COEIMHEHUS
Wroro no pazueny 25
Pa3nen 3. MeTauuibl U UX COeIMHEHUS
. bubnuoreka [IOK
3.1 Obmue cBoHCTBa METAIIIOB 4 0 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueiiimme MeTamibl U UX COCTUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6nunorexa LIOK
4.1 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKa 3 0 https:/m.edsoo.ru/7f412636
Hroro no pazgeny 3
bu6nmorexa LIOK
PesepsHoe Bpems 3 0 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
IMOYPOYHOE IINIAHUPOBAHHUE 8 KJIACC
Ne Tema ypoka KoanuectBo yacos Jlata JJIeKTPOHHbIE
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/
i Konrpoabubie | IlpakTuueckue H3ysenmt unpponbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuu. Posib XUMUU B )KU3HU bu6mmoreka [JOK
1 yejioBeka. Teja U BelecTna 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
ITougarue o MeTomax MO3HAHUS B bu6mmoreka [JOK
2 XHMUR ! 0 0 05.00.2023 | hitps://m.edsoo.ru/ff0d227
[IpakTuyeckas padora Ne 1 «IIpaBuna
paboTsl B m1abopaTopuu U MPUEMBI Bu6morexa IIOK
3 oOpalieHus ¢ 1ab0paTOPHBIM I 0 ! 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucrele BemecTBa u cMecu. CriocoObl bu6mmoreka [IOK
4 pas3aeneHus cMecen 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
[IpaxTuueckast padora Ne 2
5 «Pazzenenue cMeceii (Ha mpuMepe 1 0 1 bubmorexa [IOK
OYHCTKH TIOBAPEHHOH COTH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJIbI 1 0 0 19.09.2023 https://m.edsoo.ru/ff0d2a6c¢
XUMHUYECKHUE AJIEMEHThI. 3HAKU bu6mmorexa [IOK
7 (CUMBOJIBI) XUMHYECKHX DJIEMEHTOB 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IIpocTeie u cnoKHBIE BELIECTBA 1 0 0 26.09.2023 | https:/m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0

03.10.2023

https://m.edsoo.ru/ff0d2d50
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3aKoH IIOCTOSIHCTBA cocTaBa
BellecTB. Xumuueckas (Qopmyna.

bubmuorexa [JOK

10
BajeHTHOCTP aTOMOB XHWMHYECKHUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK

1 OtHocuTenbHAs MOJIEKYJISIpHAsI Macca 10.10.2023 | https://m.edsoo.ru/ff0d323¢
MaccoBast 107 XUMHUYECKOT0 bu6mmoreka [IOK

12 3JICMEHTA B COeAUHEHUH 10.10.2023 https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK

13 MougnsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK

14 XuMu4ecKas peakuus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
IIpr3Haku U ycii0BHUS IPOTEKAHUSA bubnnoreka [JOK

15 XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuorexa [JOK

16 XVMHYECKUE YPAaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl

17 BEIECTBA 110 YPABHEHUAM XMMUUYECKUX Brbmmotexa LIOK
peaxtmit 31.10.2023 | https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peakiiui

18 (coenuHeHuUs, pa3oXeHus, brbmiorexa [IOK
3aMeIIeHus, OOMeHa) 31.10.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomoHocoB «—

19 YUEHBIMIHIUKIIONEIUCT. bubmuorexa [IOK
O0o06micHue u 07.11.2023 | https://m.edsoo.ru/ff0d40c4

CHCTeMaTHU3allus 3HaHU!
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Kontposbnas padora Nel mo teme

bubmuorexa [JOK

20 «BelecTBa 1 XUMHYECKUE PEAKIIHI 07.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB bu6mmoreka [IOK

21 Bo3ayxa. Kucinopon — sneMeHT u 14.11.2023 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nYeCcKne 1 XUMUYECKHE CBOMCTBA

o) Kuciaopoga (peakuuyd — OKUCIEHHUS, bubmorexa [HOK
ropenne). [TonsTHe 06 OKCHAAX 14.11.2023 | https://m.edsoo.ru/ff0d4614
CniocoObl MOTy4eHUs KHCIOpOo/ia B

23 1a60PaTOPHH ¥ MPOMBIIIEHHOCTH. }]?H6H;I°Te§a HO/IEde@
[Ipumenenue kuciopoaa 21.11.2023 Ups:m.eds00.1u 2
TennoBoii 3 PeKT XMMUIECKOI
peaKkIuu, MOHSITHE O Bu6moreka [OK

24
TEPMOXMUMHYECKOM YPABHEHUU, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKIIMIX
TormBo (HedTh, yroab U METaH).

25 3arps3HEHHE BO3IyXa, CIIOCOOBI Bubnmorexa IIOK
€ro MpeaoTBpaIlCHUs 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o Teme

26 «Ilonyuenue u cobupaHue KUCIOPO/Ia, brbsmorexa LIOK
3yYeHHE Ero CBOHCTE 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Bonopox — snemeHT u npocroe bubnmoreka [JOK

27 BelecTso. Haxoxaenue B mpupoae 05.12.2023 | https://m.edsoo.ru/ff0d4dd0

)3 Pusnyeckue U XUMUYECKUE CBOMCTBA bubnmnoreka [JOK

Bozopoaa. [Ipumenenue Bogopoaa

05.12.2023

https://m.edsoo.ru/ff0d4dd0
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bubmuorexa [JOK

29 | Iomsrue o kucnoTAX ¥ COIX 12.12.2023 | https://m.edsoo.ru/ff0d50d2
Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK

30| nagoparopun 12122003 | hitps://m.edsoo.ru/ff0d4ddo
[TpakTuueckas padota Ne 4 o Teme

31 «ITomydeHune u codupanue BOIOPOA, bubmorexa TIOK
U3YUeHHE ero CBOHCTBY 19.12.2023 | https://m.edsoo.ru/ff0d4{f42
MounsipHbiii 00bEM ra3oB. 3aKOH bubnnoreka [JOK

32 ABorajipo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KoJIMYecTBa

33 BEIECTBA T'a3a [0 €ro U3BECTHOMY Bubnmorexa [IOK
KOJIMYECTBY BELECTBA HIIH 0OBbEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Boruncnenus 06bEMOB ra3os 1o

34 YPaBHEHUIO PEaKIUK HA OCHOBE 3aKOHA bubmorexa [IOK
o6EEMERIX OTHONICHHI Ta30B 26.12.2023 | https://m.edsoo.ru/ff0d5708
duznyueckne 1 XUMHYECKHEe CBOMCTBA bu6mmorexa [IOK

35 BOJBI 09.01.2024 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK

36 HHIUKATOpax 09.01.2024 | https:/m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HaceleHHbIe

37 Y HEHACHIIIIEHHBIE PACTBOPHI. brbmiorexa [IOK

16.01.2024 | https://m.edsoo.ru/ff0d5b40

MaccoBas 1011 BelllecTBa B pacTBOpC
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[IpaxTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bu6mmoreka [JOK

38 ONpeIeIIEHHON MacCOBOM N0 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
KoHntpoisbhas padora No2 o teme bubmuorexa [JOK

39 «Kucnopoa. Bogopoxn. Boga» 23.01.2024 https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCuUKaIus, bu6mmoreka [JOK

40 yomenxnarypa 53.01.2024 | https:/m.edsoo.ru/ff0d664e
[lonyyeHue u XUMHYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubnmorexa [IOK
OKCHJIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK

42 HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
[lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK

43 OCHOBaHMUU 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmorexa [IOK

44 HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0dfee2
ITony4yeHnue U XMUMHUYECKUE CBONCTBA bubnuoreka [IOK

Y kuenor 13.00.2024 | https://m.edsoo.ru/ffOdfec2
Conu (cpenHue): HOMEHKIATYpa, G [IOK

46 CII0CO0BI TOJTy4EHNS, MOINOTEKA
XHUMUYECKHe CBONCTBA 13.02.2024 | https://m.edsoo.ru/00ad9474
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[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTANIBHBIX 33124 10 TeMe

bubmuorexa [JOK

47 «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 20.02.2024 | https:/m.edsoo.ru/00ad9b7c
COEIUHEHUI)
['eneTnueckas CBsI3b MEXKIY KiaccamHl bu6mmoreka [JOK
48 HEOPraHWYECKUX COCAMHEHUM 20.02.2024 https://m.edsoo.ru/00ad9a50
O000111eHrEe U cCUCTEMATU3ALMs 3HAHUI bu6mmoreka [IOK
49 27.02.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX brbmorexa LIOK
CcoeIHHeHHIT" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[TepBble TONBITKH KJIaCCH(PUKALIHI
51 XUMHYECKHX DJIEMEHTOB. [loHsTHE Brbmmorexa LIOK
0 IPYIITAX CXOMHBIX STEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
Ilepronnueckuii 3aKOH 1
52 [lepnonnueckass cucreMa XHUMHUYECKHX brbmorexa LIOK
snementos JI. U. Mereneesa 05.03.2024 | https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
53 TlepuonpL, TPYyMIEL, MOATPYIIEL 12.03.2024 | https://m.edsoo.ru/00ada52c¢
Crpoenue aromoB. CocTaB aTOMHBIX bubnunoreka [JOK
54 anep. N3ortomsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMoB 3JieMeHTOB [lepropuueckoii Brbmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc

cucreMmsl J. 1. MeHaeneeBa
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XapakTeprucTUKa XMMUYECKOT O
3JIEMEHTA II0 €T MOJIOKEHUIO B

bubmuorexa [JOK

>6 ITepuonnueckoit cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTUS HAyKW U nipakTuku. . W. Bu6uorexa [OK
57 Mennenee — yu€Hblid, egaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rPpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
58 XUMHUYECKHUX 3JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Wonnas Xummdeckas CBs3b 09.04.2024 https://m.edsoo.ru/00adac34
KoBanenTHas noJyisipHasi XuMudeckas bubnnoreka [HOK
60 CBSI3b 09.04.2024 https://m.edsoo.ru/00adaab8
KoBanenTHas HenoisipHas XMMHYECKas bubnnoreka [HOK
61 CBA3b 16.04.2024 https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHp OKHCICHHS 16.04.2024 https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
63 peakuun 23.04.2024 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIHUTENN U BOCCTAHOBUTEIHN 53.04.2004 | https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme bubnuorexa [JOK
«CTpoeHue aroMa. XUMUYECKas CBA3bY 30.04.2024 | https://m.edsoo.ru/00adb486
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PesepBublit ypok. O0o0meHne 1 bubmumoreka [IOK
66 cHUcTeMaTU3alus 3HaHUI 1 0 0 30.04.2024 | https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O60011ICHNE U bubmuorexa [JOK
67 crucTeMaTu3alus 3HaHUI 1 0 0 14.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHbIil ypok. O60011ICHNE U bubmuorexa [JOK
68 crucTeMaTu3alus 3HaHUI 1 0 0 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 4 6
9 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jlata nu(ppoBbIE
/i Tema ypoxa Beero Konrpoabubie | TIpakTuueckue | ysywyepns | C0Pa30BaTelbHble
padoThI padoThI pecypceel
Ilepuoanueckui 3aKOH.
[Tepnoanueckas cucrema
1 XUMHYECKUX DJEMEHTOB /I 1 0 0 bubmiorexa HOK
- ’ 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B HM3MEHEHUH
) CBOWCTB XUMHUYECKUX 1 0 0 bu6mmoreka [IOK
3JIEMEHTOB IEPBBIX TpEX 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanmuss u  HOMEHKIATypa bubnuorexa [JOK
3 Heo 1 0 0 https:/m.ed db7
PraHNYECKHUX BEIIECTB 13.09.2023 ttps://m.edsoo.ru/00adb7e2
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Bunsl XxuMH4YeckoM CBSI3M U THIIBI

bubmuorexa [JOK

4 KPUCTALUIMYECKUX PEMIETOK 13.09.2023 | https:/m.edsoo.ru/00adbact
Kontposbnas padora Nel o teme

5 «[ToBTOpEHUE U YriTyOIeHUE 3HAHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay 20.09.2023
Knaccudukanuss XUMHIeCKHX bubmmoreka [JOK

6 peaKui 10 pa3InyHbIM IIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[IoHATHE O CKOPOCTH XMMHMYECKOU

7 peakuun. [TOHATHE O TOMOTEHHBIX brbmorexa LIOK
1 TETePOTeHHBIX PEAKIHIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
ITonsiTue 0 XAMUYECKOM
paBHOBecuU. DaKTOPBI, BIUAIOIINE

8 Ha CKOPOCTh XUMHUUYECKOW PEAKLMU U EH6HHOTG§3 LOK 4
OTOKCHIE XHMIYECKOro 27.09.2023 ttps://m.edsoo.ru/00adc28c
paBHOBECHUS
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK

9 peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON

10 nucconnanuu. CUIbHBIE U clTabble brbmorexa LIOK
EKTPOIHTEI 04.10.2023 | https://m.edsoo.ru/00adcd68

5 bu6mmoreka [JOK

1 Vonmbie ypaBHeHmA peakiii 11102023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIIOT U

. OCHOBAaHMH B CBETE NPEACTABICHUI Bu6nuoreka [IOK

00 BHCKTpOHHTH‘{CCKOﬁ JUCCOoMalin

11.10.2023

https://m.edsoo.ru/00add5d8
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XMMHYECKUE CBOMCTBA COJIEH B

13 cBETE [peICTaBICHUI 00 bu6morexa [HOK
IEKTPOIUTHYECKON AMCCOLMALIAN 18.10.2023 | https://m.edsoo.ru/00add8b2

14 [TonsiTne o runponuse couen bu6mmoreka [IOK

18.10.2023 | https://m.edsoo.ru/00add9d4
O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [IOK

15 3HAHUH 2510.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckast paborta No 1.

16 «PelIenye SKCIepUMEHTAIBHBIX bubmuorexa TIOK
3a7a9 25.10.2023 | https://m.edsoo.ru/00addbfa
KoHnTtpoisbhas padora No2 o teme

17 «INEKTPOTUTUYECKAS TUCCOIUAIIUS. bubnmorexa [IOK
XVMMHYECKUE PEAKIIMH B PACTBOPAX)» 08.11.2023 | https://m.edsoo.ru/00addecO
OO0m1as XxapakTepuCTHKa rajJoreHOB.

18 XuMHUYECKHE CBOMCTBA HA IPUMEPE bubmiorexa [OK
xJ0pa 08.11.2023 | https://m.edsoo.ru/00addfe2
XmopoBogopoa. CossiHast  KHCIIOTA,

19 XMMHYECKHUE CBOMCTBA, MOJYyYCHUE, EH6H;IOTe§a HO/ISO de104
HpuMeHeHTe 15.11.2023 ttps://m.edsoo.ru/00ade
[IpakTuueckas pabora Ne 2 o teme

20 «lTonyueHnue COIIIHON KUCIIOTHI, Bubnmorexa [IOK
U3yUeHUE ¢& CBOMCTEY 15.11.2023 | https://m.edsoo.ru/00ade348
Brruucnenus — mo YpaBHEHUSIM

71 XMMHYECKUX PEAKIUii, €CIIN OJIUH U3 bubmorexa [HOK

22.11.2023 | https://m.edsoo.ru/00ade488

PCarcHToB 1aH B HU30BITKE
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OO61as xapakTepuCTUKa SJIEMEHTOB

bubmuorexa [JOK

22 VIA-rpymisl 72.11.2023 | https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIC MOTIU(DUKAIIMH CEPHI.
Haxoxnenue cepbl U €€ COeTUHEHUN Bu6smoreka LIOK

23 B puposie. XMMHYECKHE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopoj1, CTpOEHHUE, bubmmoreka [JOK
bu3nyYecKre ¥ XUMUYECKHE CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuabl CepBhl. CepHas
KHCJIOTA, ¢busnueckue u bubnuorexa [JOK

25 .
XUMUYECKHUE CBOMCTBA, 06.12.2023 | https://m.edsoo.ru/00adea28
pPUMEHEHUE
XYUMUYECKUE peaKkilui, JexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba

o6 MIOJIy4EHUS] CEPHON KUCIIOTHI. Bu6mioreka [JOK
XHMMHYECKOE 3arps3HeHne 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETUHEHUSIMH
cepbl
Brrunciaenue MaccoBoil J0IM BBIXO/A bu6mmoreka [IOK

27 [POAYKTA PeaKU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHKa 3JIEMEHTOB

73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnnorexka [JOK
B IIpupojie, GU3NYECKUE U 13.12.2023 | https://m.edsoo.ru/00adeeab

XMMHYECKHE CBOMCTBA
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AMMuak, ero  ¢usmuecKue U

29 XUMHUYECKHME CBOWCTBA, MOIyYeHHE bubmuorexa IIOK
1 TIpHMeHEHH e 20.12.2023 | https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «ITonmy4eHre aMMHuaKa, M3y4eHHE €T0 Brbmiorexa [IOK
CBOMCTBY 20.12.2023 | https://m.edsoo.ru/00adf180
A3oTHas KucaoTa, e€ GusndecKkue u bubmuorexa [JOK

31 XUMUYECKHUE CBOKCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEH
AMMOHHS B KauecTBe

32 MUHEPATIBHBIX yIoOpeHuit. bubmorexa LHOK
X UMIECKOe sarpszHeHHe 27.12.2023 | https://m.edsoo.ru/00adf518
OKpYKarOILEH Cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxcun pochopa (V) u

33 docdopHas kucnora, (uzHUEcKue bu6mmoreka [JOK
u XUMHUYECKUE CBOICTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue GocdaTtoB B

” KayecTBe MI/IHepaJ'IbHBIXVy,H06peHI/II7I. Bu6miorexa IIOK
3arps3HeHue NPUPOJHOH Cpetbl 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEeHHE B

35 npupoe, PU3NIECKUE U XUMUIECKUE Brbmorexa LIOK
CBOICTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
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Oxkcupel yraepoaa, ux Gpusndeckue u

26 XUMHYECKHE CBOMCTBA. Bu6morexa IIOK
OKOJIOTHYECKHE MPOOIICMEI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)

) bubmnorexa LIOK

37 YroibHas KUCIIOTa U €€ oMU 24.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa. Bu6smoreka LIOK

38 KauecTBeHHas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHATHOH"

[lepBoHavanbHble TOHATUS 00

39 OpraHMYECKMX BEIECTBAX Kak bubmorexa [OK

0 COCTMHEHMAX YrIeposa 31.01.2024 | https://m.edsoo.ru/00ae054e
. bubmuoreka [JOK

40 Kpemnuii 1 ero coemHeHus 31.01.2024 https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. bubnnoreka [JOK

41 Perrenue skcriepuMeHTaIbHBIX 33/1a4 07.02.2024 | https://m.edsoo.ru/00ac0bf2
no reme «BaxuHenne HeMmeTaubl U
WX COCMHEHUS»

KonrponsHas pabGora Ne3 1o
42 TemMe «BakHellne HEMETAIBI U brbmorexa LIOK
07.02.2024 | https://m.edsoo.ru/00ae0e18

HUX COCAUHCHUA
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OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaiioB. Merananyeckas CBs3b U

bubmuorexa [JOK

4
3 METaJITHHCCKAS KPUCTAJTHICCKA 14.02.2024 | https://m.edsoo.ru/00ael103e
pemérka. @u3nMvecKkre CBOMCTBa
METAJIJIOB
XuMu4yecKue CBOICTBA
44 METAJLIOB. DIIEKTPOXUMHYECKUI bubmorexa [OK
A HATIPSKEHUH METAIIIOB 14.02.2024 | https://m.edsoo.ru/00ael 156
O61ue crocoObl MOTyYeHUs
MetaiioB. CruiaBel. Beraucienus mo
45 YpaBHEHHSIM XUMUYECKHUX PEaKIil, Bubmmorexa [IOK
CCIIM OJIMH U3 PEareHTOB CONCPIKUT 21.02.2024 | https://m.edsoo.ru/00ael156
puUMecH
bu6mmoreka [IOK
46 TonsaTne 0 KOppo3UU METAIIOB 21.02.2024 | https://m.edsoo.ru/00ae12738
bu6mmoreka [IOK
47 Lleno4nbe MeTabl 28.02.2024 | https://m.edsoo.ru/00ae14b2
OKcubl U THAPOKCUJIBI HATPUS U bubnuotexa [JOK
48 KaJns 28.02.2024 https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE  METAJLIbI bubnuotexa [JOK
49 KaJIbIIUA U Mardui 06.03.2024 https://m.edsoo.ru/00ael5e8
50 Baxneime coeIMHEHUS KaTbIIUs bu6mmorexa [IOK

06.03.2024

https://m.edsoo.ru/00ael5e8
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O00011eHUE U CUCTEMATU3 AL

> 3HAHUH 13.03.2024
JKEcTkoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
52 YCTpaHEHUS 13.03.2024 | https://m.edsoo.ru/00aec1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTD BOJIBI U METO/IBI €6 Bubmmorexa [IOK
yeTpaHeHus" 20.03.2024 | https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 ATIOMUHHH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 27.03.2024 https://m.edsoo.ru/00aec1d86
Oxcuipl, TUIAPOKCHUIBI U COJIU JKelle3a bubnnorexa [HOK
57 (ID) u xemne3a (1) 10.04.2024 https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3ALIS
o8 3HAHUH 10.04.2024
[TpakTuyeckas padora Ne 7.
9 Pemenne BKCHepHMeHTaHfHBIX Bu6anorexa LIOK
3amad mo  Teme  «Baxweiime 17.04.2024 | https://m.edsoo.ru/00ae3de8

MCTAJJIbI 1 UX COCIAUHCHU)
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3
peareHToB J1aH B U30BbITKE WK

60 1 bubmuoreka [JOK
COZICPXKHUT NPUMECH. Bbaucienus 17.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIH BBIX0OJIa MPOAYKTa
peaxkuuu

61 O000111eHrE U CUCTEMATU3 AL .
3HAHUHN 24.04.2024
Kontponbnas paborta Ne4 o teme

62 «Baxknelme MeTaubl 1 UX 1
COCTMHCHUS 24.04.2024
Bemectsa u MaTepUalIbl B bubnuorexa [JOK

63 IOBCEIHEBHOU KU3HU YeJI0BEKa 1 15.05.2024 https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUe bubnnorexa [HOK

64 OKPY’KaIoILeH cpebl 1 15.05.2024 | https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK

65 HKOJIOTMYECKUX MPOOIeM 1 22.05.2024 | hitps:/m.edsoo.ru/00ae4270
PesepsHblit ypok. O60011eHNE U bubnnorexka [JOK

66 crucTeMaTu3alus 3HaHUI 1 22.05.2024 | https://m.edsoo.ru/00ae0d0a
PesepBHslit ypok. O6001IeHNE U bubnunoreka [JOK

67 crucTeMaTu3alus 3HaHU1 1 29.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHsiit ypok. O6001IeHNE U bubnnorexa [JOK

68 crucTemMaTu3aluvs 3HaHU 1 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. Xumus, 8 knacc/ I'abpuensiu O.C., OctpoymoB WN.I'., Cnagkos
C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

. Xumus, 9 knace/ IN'abpuensiu O.C., Octpoymos WN.I'., Cnagkos

C.A., Axumonepnoe obmiectBo «M3marenbctBo «lIpocBemenue»
Tabmmubl: [lepuonnyeckas cucreMa XuMU4YeCKHUX neMeHToB []. U.
MenneneeBa, Tabnuua  pacTBOPUMOCTH,  IIEKTPOXMMHUYECKUN  pAL

HAIIPSKCHUA MCTAJIIIOB

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30Bblii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoaunueckoe-nocooue-aist-yunrens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETHN

UHTEPHET
https://educont.ru/?utm_source=elju
r https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






