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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 @I'OC OO0, a Taxxke Ha ocHOBE (hemepaibHO paboyeld mporpaMMBbl
BOCITUTaHUS M C y4ETOM KOHIIEHIMH MPENoAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmn3auusx Poccuiickoit @eaepanuu.

[IporpaMma 1o xumMuM Ia€T MPEICTABICHHUE O MEJAX, O0IIEH cTpaTerui 00y4YeHHsI, 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 KOJIUMYCCTBECHHBLIC MW KAYCCTBCHHBLIC XapaKTCPUCTUKHU
COZIEpKaHMs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh HU3YUYECHHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIUXCs,
ompeziessieT BO3MOXKHOCTH IpEAMETa JJIsl peai3alui TpeOOBaHHW K pe3ysibTaTaM OCBOSHHS OCHOBHOMU
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMsl MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENBHOCTH 00YUYaIOIIErocst 10 OCBOSHHIO y4eOHOT0 COepKaHMSL.

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 9BOJIFOIIMHU BEIIECTB B IIPHUPOJEC, O MYTAX PECHICHUA
100aIbHBIX MPOOJIEM YCTOMUHMBOrO Pa3BUTHS YEIOBEUYSCTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CHOCOOCTBYET peau3allid BO3MOXKHOCTEH [UIsI CaMOpasBUTHSI W (POPMUPOBAHUS KYIBTYPHI
JIMYHOCTH, €€ 001eH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS. ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AEATENbHOCTH, JKCIIEPUMEHTAIbHBIX U HCCIIECIOBATEIbCKUX YMEHHIH,
HEOOXOJIMMBIX KaK B TIOBCEAHEBHOW KHU3HH, TaK U B TPO(eCcCHOHATLHOMN JISSITENbHOCTH;

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

crocoO0cTByeT (HhOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS 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
mpeaMera, KOTOPBIi SBIIETCS MeAarornaeckd aAaTHPOBAaHHBIM OTpaKeHHEeM 0a30BOM HAYKH XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4aloOMUMHCA CHCTEMBI TEPBOHAYANBHBIX TMOHSATAA XWMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATHH OPTaHUYECKOH 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 TIOHATHH O XUMHUYECKON peakiuu. O0e 3T CHCTEMBI CTPYKTYPHO OPTaHHU30BaHBI 110 TTPHHIIUITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABICHUI PA3HOTO YPOBHS:

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

— Ilepunoguaeckoro 3akona /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS IOCIIEIOBATENIFHO OT OJHOI'O YPOBHS K JPYroMY, BHITOMHSSA (GYHKIMH OOBSICHEHHS



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

OcBoeHrEe MPOrpaMMBbl 10 XUMHUU CHOCOOCTBYET (OPMHPOBAHHIO MPEACTABICHUS O XMMHUYECKON
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHON MPHUPOIbI, IIEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HaHHUIO M METOaM MTO3HaHMs B HayKe. VM3yueHne XuMuM IPOUCXOJUT C MPUBJIEYEHNEM 3HAHUH
M3 paHee U3yYeHHBIX YUeOHBIX mpeameroB: «Okpyxarommii Mupy», «buonorus. 5—7 kimacce» u «Pusuka.
7 xknmacey.

[Tpu u3ydeHnr XUMUH POUCXOTUT (HOPMHUPOBAHUE 3HAHUH OCHOB XMMHYECKOH HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKON JEeATEILHOCTH YelloBeKa M KaK OJHOrO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHL. 3a7a4a y4eOHOro MpeMeTa COCTOUT B (POPMUPOBAHHN CHCTEMBI XUMUYECKUX 3HAHUH
— BaXHEHIIMX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUECCKUX IOJNIOKEHUH, AOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKd, B MPHOONIEHHMH K HAYyYHBIM METOJaM TO3HAHHS TMPH
W3yYEHHH BEIIECTB U XUMUYECKHUX PEaKIHid, B JOPMUPOBAHUH U PA3BUTHH TIO3HABATENBHBIX YMEHUH U HX
MPUMEHEHNH B Y4eOHO-IT03HABATENILHON U Y4eOHO-HCCIIEA0BATENBCKON IESITETBHOCTH, OCBOCHHH MTPABUI
Oe3omacHOro oOpaiieHus ¢ BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HHU.

[Ipu u3ydyeHnn XMMHUHA Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs BaYKHOE 3HAUCHUE MPHOOpEH
TaKkue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKU3HU;

— HampaBJEHHOCTh OOy4YeHHs Ha CHCTEMaTHuYecKoe NpHoOmeHne oOydJaroummxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JAEATENbHOCTH, TIO3HAHWS W CAaMOMO3HAHUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OLIEHUBATD ABJICHHUS OKPYKAIOIIETO MUPa, UCIIOIB3Ys 3HAHUS U OIBIT, TOTyYeHHBIS
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
TeSITeTbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHHCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JeSITeTFHOCTH B IEJISIX COXPAaHEHHS CBOETO 37I0POBbS M OKPYKAIOIIEH MIPUPOITHON CPEIIBL;

— pa3BUTHE MOTHBAIMH K OOy4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPONIO M CaMOBOCIIHTAHHIO Ha
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmee YWCIO YacoB, OTBEAEHHBIX I W3YyYEHHS XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaNbHBIE XMMHYECKUE TOHSTHS

IIpenver xumuu. Poimb XvMHMM B KM3HM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena M BeEllecTBa.
dusnuecKkue CBOMCTBa BeleCTB. ArperaTHoe cocTosHUEe BemlecTB. [loHATHE O MeTomax MO3HaHUS B
xumMud. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEcei.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djieMeHThl. CUMBOJBI XHMHYECKUX DJIEMEHTOB. HpOCTbIC u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumnueckas GpopMyia. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH TIOCTOSTHCTBA COCTaBa
BemectB. OTHocuTenbHas aToMHas Macca. OTHoOcHTeNbHas MONEKyJsapHas Macca. MaccoBas 0t
XUMHYECKOTO 3JIEMEHTa B COeAMHEHUH.

KomnuectBo BemiectBa. Monb. MomnsipHast macca. B3anmMocBS3p KonMuecTBa, Macchl M YHCIa
CTPYKTYPHBIX €IWHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHI.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKasl peakius U e€ MpU3HAKW. 3aKOH COXPaHEHHUs
Macchl BellecTB. XWMHUYECKHe YypaBHeHHs. Kiaccudukanuss XUMHUYECKHX peakiuil (coequHeHMs,
pa3lIoKeHuUs, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOH ITOCY/ION, TpaBuiIaMu paboThl B 1a00OpaTOpHy U pUEMaMH oOpaIeHus
c 7nabopaTopHbIM 00OpYJIOBaHWEM, W3YUYeHHE H OlucaHue (U3HYECKUX CBOMCTB 0O0pasIoB
HEOpraHMYEeCKUX BEIeCTB, Ha0MoIeHne Gru3nyeckux (TUTaBJIeHUe BOCKA, TasIHUE JIbJIa, PACTUPaHKE caxapa
B CTYNKE, KUIICHUEC W KOHACHCAl WA BO)II)I) U XUMHYECCKUX (ropeHHe CBC€YM, ITPOKaJIMBAHUC MCHHOﬁ
MPOBOJIOKH, B3aMMOJICHCTBUE MeNla C KHCJIOTOW) SBJICHWH, HAONIOJCHUE W ONHCAHUE MPU3HAKOB
MPOTEKaHUS XUMHUYECKIX peakiuii (pa3iokeHne caxapa, B3aWMOJEHCTBHE CEPHOIN KUCIOTHI C XJIOPHUIOM
Oapwsi, paznoxkenne runpokcuna meau (1) mpu HarpeBanmu, B3aUMOJICHCTBHE JKele3a C PACTBOPOM COJIH
meau (1), u3yueHue crocoOoB pasaeiieHHs] CMECEi: ¢ IOMOIIBI0 MarHuTa, GUIBTPOBAHUE, BEIIAPUBAHUE,
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 TONy4eHHs KHCIOpoJa B IJA0OpaTOpUH W MpOMBIIUIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTponHast MOAu(GUKans KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peaKIuu. TOIINBO: yroidb W MeTaH. 3arpsS3HeHHe BO3/yXa, YCHIIEHHE MapHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSL.

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

MonsipHblit 00bEM Ta30B. PacuéTsl M0 XMMUYECKUM YPaBHEHHSIM.

®uznueckue cBoiicTBa Boabl. Boga kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACHILIEHHBIE
pacTtBopsl. PacTBOprMOCTE BellecTB B Bojie. MaccoBasi OISl BEIIeCTBa B pacTBOpe. XUMUYECKHE CBOHCTBA
Bozbl. OcHOBaHUs. Ponb pacTBOpOB B NpHpoe M B XKU3HU 4YeroBeka. KpyroBopoT BOIbI B MpHUpPOJE.
3arpsizHeHHe MPUPOIHBIX Boj. OXpaHa M OYMCTKA PUPOIHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
coeoOpazytorire (OCHOBHBIE, KCIOTHBIE, aM(OTepHBIE) U HecolleoOpasyromue. HoMeHkIaTypa OKCH 10B.
dusnveckre 1 XUMUYECKHE CBOWCTBA OKCHIOB. [lomyduenre oKCHmIoB.

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



Kucnorer. Knaccudukarus kucinor. Homenknarypa kuciaot. @U3ndecKkue 1 XUMUUYECKHE CBOHCTBA
kucnot. Psag akruBnoctu metasoB H. H. bekerosa. [lonyueHue kucior.

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

I'enernueckast CBSI3b MEXKIY KJIaCCAMHU HEOPTaHUYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpelelieHNe COJep)KaHusl KUCIOpoAa B BO3IyXe, IMOIy4YeHHE, CcOOMpaHHe,
pacro3HaBaHUE U U3YYEHHE CBOMCTB KUCIOPO/a, HAOMIOACHUE B3aUMOCHCTBHSI BEIIECTB C KHCIOPOJIOM H
YCIIOBHSI BOBHUKHOBEHMSI M IIPEKpaIleHUs] TOpeHus (Iokapa), 03HaAKOMJICHHE ¢ 00pasllaMy OKCHIOB U
OITMCAaHNE UX CBOWCTB, TIONyYeHHE, COOMpaHNe, pacllo3HABAHNE U U3YUCHHE CBOICTB BOJOPOAa (TOpeHue),
B3auMojelicTBue Bozoponaa ¢ okcugoM wmemu (Il) (BO3MOXKHO HCIIONB30BaHUE BHJICOMATEPUATIOB),
HaOIoieHne 00pa3loB BEHIECTB KONMYECTBOM | MONb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOpPEHHUS
BEILIECTB C PA3JIUYHOM PacCTBOPUMOCTBIO, TPUTOTOBJIIEHUE PACTBOPOB C ONPENENEHHON MaCcCOBOH JloJie
pPacTBOPEHHOTO BEIIECTBAa, B3aUMOJEHCTBHE BOABI C MeTalylaMH (HAaTpueM U KajblHeM) (BO3MOXKHO
WCTIOJIb30BaHME BHJICOMATEPUAJIOB), HCCIEIOBaHHE O0pa3lloB HEOPraHWYECKHX BEUIECTB Pa3IHYHBIX
KJIACCOB, HAOJIIOJICHNE WU3MEHEHMsI OKPAaCKH WHJIWKATOPOB B PACTBOpPAX KHUCJOT W INENIOYEH, U3ydeHHE
B3aumMopecTBust okcupa memu (ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCJIOT C METajUIaMH, PEaKIIHid
HeﬁTpaHHSaHHH, IMOJIYy4€HUE HEPACTBOPUMBIX OCHOBaHHfI, BBITCCHCHUE OJHOI'0 METaula APYTruM U3
pacTBopa COJNM, PEIICHNE SKCIIEPUMEHTATBHBIX 3a71ad Mo TeMe «BakHelie Kiacchl HEOPTaHMIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHne arTomMoB. XHMHYECKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE
peaknun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JIEMEHTOB (IIETOYHBIE U MIEITOYHO3EMENTbHBIE METaJUTbI, FaJIOTEHBI, MHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpPhIE
00pa3zytoT aMpoTepHbIe OKCUABI U THIPOKCHIEL.

Ilepuoanueckuii 3akoH. Ilepuonuueckas cucrtema xumuueckux snemeHToB JI. M. Menneneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. [lepuonbl u rpynmnbl. PU3NUecKuii cMbICT MOPSAIKOBOIO HOMEPA, HOMEPOB IMepuoaa U
TPYIIIBI JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBEIX siep. M3otombl. OnekTpoHbl. CTpoeHWE 3ISKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTiKa XHMHUYECKOTO 3JIeMeHTa 1o ero nojoxeHuto B Ilepuommueckoit cucreme . U.
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETaJUTMYECKIX CBOMCTB IO TPYIIaM U TIEpHOIaM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTuku. J. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

Xumudeckas cBsizb. KoBasleHTHas (TMONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENHEHOCTD
XUMHUYECKUX dIeMeHTOB. VIOHHAs CBSI3b.

Crenenp oxucieHusi. OKHCIUTENHHO--BOCCTAHOBHUTENBHBIE peakiuu. [Ipomecchl OKHCIEHUS U
BocCcTaHOBIIEHUS. OKUCIIUTENN 1 BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMeHm:

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaM# KHCIIOT W IIeNodYei, MPOBEEHNE OIBITOB, WILTIOCTPUPYIONIMX MPUMEPhl OKHUCIATEIHHO-
BOCCTaHOBHUTENBHBIX peakinii (TOpeHre, peakiluy pas3lIoKEeHs], COSTMHEHNS).

Mescnpeomemnwie ceasu

Peanmzarms MeXnpenMeTHBIX CBsI3ei NP W3YYEHUH XUMHH B 8 Kjacce OCYIIECTBISIETCS uepes
WCIIONb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U MOHITHIH, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OO1re ecTecTBEHHO--HAYUHBIC TOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJIN3, CHHTES,
KJaccuuKalys, MepUOIUIHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCTHPOBAHKUE, W3MEPEHHE, MOJEIb,
SIBJICHHE.

®dusuka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIIbI, PaAl0aKTUBHOCTD,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ornocdepa.

Ieorpadms: armochepa, rumpocdepa, MuUHEpanbl, TOPHBIC IOPOJbI, IOJE3HBIC HCKOIACMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux syiemeHTos JI. M. Menneneesa.
Ctpoenne aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB TMEPBBIX 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 KPpUCTATIIIMICCKUX peHIéTOK, 3aBUCHUMOCTb
CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOW PEIIETKU U BUJIa XUMHUUECKOU CBS3H.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAINMNXCA K pa3JIMYHBIM KJIaCCaM HECOPraHNYCCKUX COGJIPIHGHHﬁ, TCHETUYECCKas CBA3b HCOPTAaHNUYCCKUX
BEIIIECTB.

Krnaccudpmkammss XWMUYeCKHX peaKnWid IO pPa3NWYHbBIM TpuU3HAaKaM (M0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, IO OOpPAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). JK30- U DHJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYIECKUE YPaBHEHNUS.

ITonsTHe 0 ckopocTu XuMHYecKOH peakiuu. IlonsaTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUUECKUX
peakuusx. IIoHsATHE O TOMOIEHHBIX W IeTEpOreHHbIX peakuusax. [lonstue o kartanuse. Ilonstue o
XMUMUYECKOM paBHOBecuH. DaKTOphl, BIMSIONME HAa CKOPOCTh XMMMYECKOM PEAKIMHU U IOJI0KEHHE
XMMHYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKUMM,  BJIEKTPOHHBIH  0ajaHC  OKHUCIUTEIbHO-
BOCCTaHOBHUTENBbHON peakiuu. CoCTaBlIeHNE yPaBHEHUI OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKLUH C
HCIIOJIB30BaHUEM METOJa IEKTPOHHOIO OajaHca.

Teopust 37€KTPONIUTHUECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALMH BEIIECTB C PAa3JUYHBIMU BHUIAMH XUMHUYECKOM cBA3U. CTeleHb AUCCOLMALIUY.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakrmuun moHHOTO OOMEHAa. YCIOBHS TPOTEKAaHWS pPEaKIUid HOHHOTO OOMEHa, IIOIHBIC M
COKpAIIEHHbIE HWOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT, OCHOBaHMM U COJIed B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuii IKCHEpUMenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAIMUECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH  peakuMd OT  BO3ACHCTBUS  PAa3IMUYHBIX  (aKTOPOB,  HCCIEJOBAHUE
3JIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IPOLIECCA AUCCOLMALNN KUCIIOT, Iefodel 1 conell (BO3SMOXKHO
WCIOJIB30BaHME BHJEO MATEpUANIOB), NMPOBEIEHHUE ONBITOB, WUIOCTPUPYIOMIUX MPU3HAKK HPOTEKaHUS
peakunii mMoHHOro oOMeHa (oOpa3oBaHHE OcajKka, BBIACIEHHE Traza, 00pa30BaHHME BOJIbl), OIBITOB,
WUTIOCTPUPYIOLIMX ~ TPUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  peakuuii (TOpeHue, peakuuu
pa3oKeHHs, COCOUHEHMs), PAClO3HABAaHHE HEOPraHMYECKHX BEILECTB C IIOMOIIBI0 KaueCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTranibl 1 UX coeIHHeHUSA



OObmas xapakrepucTuka ragoreHoB. OCOOGHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBbIE CTEleHU
okucnenus. CtpoeHue U GpusndecKkue CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XHUMUYECKHE CBOHCTBA Ha
npuMepe xJopa (B3auMOACHCTBHE ¢ MeTaljaMM, HeMeTallaMH, meiaodaMu). XinopoBogopon. ComnsHas
KHCJIOTa, XMMHYECKUE CBOWCTBa, MONydYeHHE, NMpHMeHeHHe. JleiicTBue XJopa W XJIOpPOBOJOpOAa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHne W (PU3MYECKHE CBONCTBAa MPOCTHIX BEIIECTB — KUCIOPOAAa M CEpHL.
AJIOTpOnHBIE MOAN(UKAIIUHA KUCIOPOJa U cepbl. XUMHUYECKUE cBOicTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢duznvecKkre U XUMUYECKHE CBOMCTBAa. OKCHABI Cepbl KaK MPEACTABUTEIH KHCIOTHBIX OKCHIOB. CepHas
KHACOTa, (U3MYeCKue W XUMHYeCKMe CBoOHCTBa (0oOIIMe KakK WpPEACTaBUTENS Kiacca KUCIOT H
cnequdurueckue). XUMUUECKHE PEaKIUH, JIeKallie B OCHOBE MPOMBIIIICHHOI'O0 CIOCO0a IMOTY4eHUS
cepHoit kucinoThl. [Ipumenenue cepHoit KuciaoThl. CoMM CEpHOM KHUCIOTHI, KaUeCTBEHHAs pEaKIHsl Ha
cynbhar-uoH. HaxoxxaeHue cepbl U e€ coeTMHEHUH B Ipupojie. XUMUYECKOE 3arpsi3HEHHE OKpY Karolei
Cpe/lbl COCMHEHUSIMH cepbl (KHCIOTHBIE JOXIH, 3arps3HEHHE BO3/yXa M BOIOEMOB), CIOCOOBI €ro
MpeqoTBpaLeHUS.

OO0mas xapakrepuctuka 3eMeHToB VA-rpyribl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpoCTpaHeHHe B MpHpoAe, (Pu3MYecKue U XUMHUYECKHE CBOMCTBA.
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, IIPUMCHECHUC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IIOJIy4YCHHUC, ¢H3quc1<1/1e M XUMHUYECKHE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHSI B KauecTBE MHUHEPAIbHBIX yJNOOpeHWH. XUMHUYECKOEe 3arps3HEHHE OKpYKarolleld cpelbl
COCMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHHE BO3ayXa, MO4YBbl M Bopoémos). dDocdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dochopHas kuciaora, pU3MUECKHE ¥ XUMHYECKHUE CBOKHCTBa, mojiyueHue. Mcmons3oBanue (ocdaToB B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakTeprucTika daeMeHToB |V A-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
U XHMHYECKHE CBOWcTBa. AxcopOrms. Kpyrosopor yriepoma B mpupome. OKCHObsl yriiepoma, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
Okonornyeckue nmpobiaemMsl, CBI3aHHBIE ¢ okcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMaTa, TapHUKOBBIN 3 (ekT. YronpHas Kuciora u e€ coiu, ux GU3NIecKne U XHMHUIECKHIE CBOICTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHBIC MOHATHS 00 OPraHWYECKHWX BEIIECTBaX KaK O COCNMHEHHSX yriepona (MeTaH,
9TaH, STHUJIEH, alleTHIIEH, 3TAaHOJ, TJHUIIEPHH, YKCYCHas KUcioTa). [IpupoaHple HCTOYHUKH YTIEBOAOPOIO0B
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
MpOMBITIUTEHHOCTH. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHpax, Oelkax, yrieBojax — M UX
POTH B JKM3HHU YeJloBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUYECKUX COSITUHEHUM.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
KpemHUS B mpupoae. O6mue mpencraBieHus od okcuae kpemans (1V) u kpemaneBoit kucnore. CHITUKATHL,
WX WCIION30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaKHEHIIne CTpOUTENbHBIE MaTepualbl: KepamuKa,
CTEKIIO, IIeMEHT, OeToH, jxene300eToH. [Ipobmembr 6€30mMacHOr0 WCIONB30BAHHS CTPOUTEINBHBIX
MaTepuasoB B MTOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumMeHm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKHe M XHMUYECKHE CBOWCTBA TaJIOTEHOB W HMX COEJUHEHUH (BO3MOXKHO
UCIOJIb30BaHME BUAECOMATEPHATIOB), O3HAKOMJIEHHME ¢ 0O0paslaMd  XJIOpUAOB  (rajlOreHUI0B),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoIeHNe Ipolecca OOyrJIMBaHUSl caxapa IMoJ JeHCTBHEM KOHIEHTPHUPOBAHHOW CEpHOM KHCIOTEHI,
H3yYeHHE XUMHUYECKIX CBOWCTB pa30aBlIeHHOW CEpHON KUCIIOTHI, TPOBE/ICHNE KAYECTBEHHOW peakluy Ha
cynb(haT-uoH 1 HaOM0JeHNE TPU3HAKA e€ MPOTEKaHus, 03HAKOMIICHHE ¢ PM3MUECKUMHU CBOWCTBAMH a30Ta,
dochopa u WX coeauHEHHH (BOSMOXKHO HCIOJNB30BAaHHE BHICOMATEpHANIOB), 00pa3laMH a30THBIX H
dbochopHbIX ymoOpeHUM, MONydeHue, COOMpaHHe, paclo3HABaHWE W W3YyYCHHE CBOMCTB aMMHaKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW Aa30THOH KHCIOTBI C Menplo  (BO3MOXKHO
WCTIOJIb30BaHKME BUICOMATEPHAIOB), H3YUYCHHE MOJENeH KPUCTANTMYECKHX DPElIETOK anmasa, rpadmra,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, MoJy4eHue, cOOMpaHue, paclo3HaBaHUEe U M3YYCHHE CBOWCTB YIJIEKUCIIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX peaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpOJIyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxneinme HeMeTalabl U UX COCOUHCHU .

MeTaJibl U MX COeIMHEHHUS

06111215[ XapaKTECPUCTUKAa XMUMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTaJUIOB. MeTaiinyecKkas CBsI3b U MeTaJUINYecKast KpUCTAJUIMYECKast pemérka. DJIeKTPOXUMHUYECKUN psif
HampspkeHUi MeTauioB. PU3nUecKre U XUMHUYECKHe CBOWCTBA MeTayioB. OOmue crnocoObl MOTydeHHs
MertasuioB. [IoHsITHE 0 KOPPO3UU METAILIOB, OCHOBHBIE CITOCOOBI 3AIUTHI HX OT Koppo3uu. CIiiaBbl (CTalb,
YyTYH, JFOPATIOMUAHMNA, OpOH3a) ¥ UX MIPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[[lenounsie mertamibl: nonoxxkeHnue B Ilepuoguueckoid cucrteme xumuueckux siiementoB J[. .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpus 1 Kanust). OKCUABI ¥ TUAPOKCHUIBI HaTpUA U Kanud. [[puMeHeHne menoYHbIX METauioB U
HX COCOUHEHU.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
Y XUMHYECKH e CBOMCTBA MarHus 1 KaJblus. Baxkaelie coennHeHus KabIs (OKCHI, THIPOKCH, COJIN).
JKécTkocTh BOABI M CITOCOOBI €€ ycTpaHEHUSI.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOEHHE aTOMa, HaxOX/IeHHE B prpoie. PU3NIecKrne 1 XUMUIECKHE CBOMCTBA allfOMUHUS. AMQOTEpHbIE
CBOWCTBA OKCH/JIA ¥l TUAPOKCH/IA AITFOMUHUSI.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOeHHE aToMa, HaxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcusl u comn xkenesa (1) u xenesa (111), mx cocras, cBoiCTBa U MOTy4YEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOIB30BAaHHE BHICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaNbIUsS W HATPUS C BOMOW (BO3MOXKHO WCIIONIE30BAaHUE BUIEOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIIONB30BaHNE BHUICOMATEPUATIOB), TIPU3HAKOB MPOTEKAHM KAYeCTBEHHBIX PEAKINil HAa MOHBI: MAarHHS,
KaIbINs, amfOMIHAA, TUHKa, xenesa (1) u xenesa (111), mequ (1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpaIIMBaHUsI TUNIAMEHH HOHAMU HATPHS, KaJIUs U KaJbIHs (BO3MOXKHO HCITONIb30BaHNE BUIEOMATEPHAIIOB),
WCCIIe/IOBaHNE aMQOTEPHBIX CBOWCTB THAPOKCHIA AQIIOMUHHS W THUAPOKCHIA IIMHKA, peIIeHue
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BakHeIe MeTaibl ¥ UX COSTUHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 Mmatepuasl B TOBCETHEBHON )XKU3HH YellOBeKa. be3ormacHoe NCTIONb30BaHME BEIECTB U
XUMHYECKUX peaknuii B ObITy. [lepBast mOMOIIs TP XUMHYECKUX 0JKOTaX M OTPABJICHUSX.

XUMHUECKOE 3arpsiI3HEHNE OKpYXKaroIel cpelibl (mpeaenabHast 10MyCTUMast KOHILICHTPAIUs BELECTB,
nanee — [1JIK). Porb xvuMuu B pelieHnu 3KOIOrnYecKUX MpooIIeM.

Xumuueckuit IKcnepumenm:



u3ydeHre 00pa3ioB MaTepUalioB (CTEKIIO, CIIaBbl METAJLIIOB, MIOJMMEPHBIC MaTEPHAIIbI).

Mesicnpeomemnbie cea3u

Peanu3anust MeXIpEAMETHBIX CBsI3ed NMPHU M3YYCHUH XUMHHU B 9 Kilacce OCYIIECTBISETCS uepes
UCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHUI, TAK M MOHSATHIA, SBIISIOIIUXCS CUCTEMHBIMU
JUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OO01Me ecTeCTBEHHO-HAYUHBIC TOHSITHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIN3, CHHTE3,
Ki1accuuKaiys, NepHOJUYHOCTh, HAOIIOJCHHE, SKCIICPUMEHT, MOJACIMPOBAHHE, W3MEPEHHE, MOJCb,
SIBIICHUE, TAPHUKOBBII A QEKT, TEXHOIOTHS, MaTepHaJbl.

®usuka: MaTepusi, aToM, IIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIM/I, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYJ1a, OJCKTPUUSCKUN 3apsi[, NPOBOAHHKH, IOJYIPOBOAHUKH, JAUDICKTPUKH, (HOTOIIEMEHT,
BEII[ECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KpHUCTALTIMYCCKasd pemérKa, CIIJIaBBbI, (I)I/I3I/I'—ICCKI/IC BCIIMYMHBI, CAWHHIBLI HU3MEPCHUA, KOCMHYCCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus:  gortocuHTe3, aApixaHue, Ouochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YAOOpEHHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

Ieorpadus: armochepa, ruapocdepa, MuUHEpabl, TOPHBIC IOPOJbI, IOJE3HBIC KCKOIAEMBIE,
TOILUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YNbTATBl OCBOCHUS IPOTPaMMbl OCHOBHOT'O O0ILIEro 00pa3oBaHus JOCTUTAIOTCS B
Xoa¢e 06yquH;1 XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOMN JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU,
MPHUHATHIME B OOIIECTBE MTPaBUIAMU U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MpOIeccaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIIUXCsl.

JInuHOCTHBIE pPE3YIbTaThl OTpaXarOT TOTOBHOCTH o6yqafonmxc;1 PYKOBOACTBOBATLCA CUCTEMOM
ITIO3UTHBHBIX LICHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUEC OIbITa ACATCIbHOCTU Ha eé OCHOBEC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEIIO, TIOHMMAaHHsI 3HAYEHHUS] XUMHUYECKOH HayKH B JKH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HWHGpOpMAIMEd O TMEPEIOBhIX JIOCTH)KCHUSAX M OTKPBITHSIX MHUPOBOW U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COIIMAJIBHBIX HOPMaxX M IMpaBUIaX MEKIJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIECTBEHHO TIIOJIE3HOW, y4eOHO-HCCIIENOBaTENbCKOM,
TBOp‘IeCKOﬁ " Apyrux Bujax A€ATCIbHOCTH, TOTOBHOCTHU K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH IIPU
BBIITOJIHEHU U yT-Ie6HI)IX, IMO3HABATCJIIBHBIX 3aJa4, BBINMIOJIHCHUHW XHUMHUYCCKHUX ISKCIICPUMCEHTOB, CO3JJaHUU
Y49€0HBIX TPOEKTOB, CTPEMJIEHHS K B3aWMOIIOHMMAHHIO M B3aWMOIIOMOIIM B TPOIECCE 3TOH y4eOHOM
JeATEIbHOCTH, TOTOBHOCTH OLICHUBAaTh CBOE IIOBEIEHHE W IIOCTYIKH CBOMX TOBapHIIeH C IO3UIMUH
HPaBCTBEHHBIX U IPABOBBIX HOPM C YU€TOM OCO3HAHMsI IIOCJIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSL:

MHUPOBO33PEHUYECKHE IPEACTABIECHUS O BEIECTBE M XHMMHUYECKOM pPEaKIUH, COOTBETCTBYIOILUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U COCTABJIAIOIINE OCHOBY JUIl IOHUMAaHUS CYyLIHOCTH Hay4dHOMH
KapTHHBl MHUpa, NPEICTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIBI, B3aUMOCBS3AX
YyenoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

[I03HaBaTEIIbHBIC MOTHBBI, HAIIPABJICHHBIC HA NIOTy4YEHHE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOIUMBbIE
Uil OOBSACHEHHs HaOIIONaeMbIX IIPOLIECCOB M SABJICHHUI, IO3HABAaTEIbHOM, HMHGOPMALMOHHON H
YUTATEIbCKOM KYJIBTYpBl, B TOM YHCIIE€ HABBIKOB CaMOCTOATENBbHOW pPalOOTHl C y4yeOHBIMH TEKCTAMHU,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIIHBIMU TEXHUYECKUMH CPEICTBAMHU MH()OPMALMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYy4YeHWI0 W TII03HAHHIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOH M HCCIENOBATENbCKOW NEITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJIECHHOCTU U YPOBHA 00Y4€HUs B JaJIbHEHIIIEM;

4) popMHupoOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IIEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOILEHMS K CBOEMY 3/10POBbIO, YCTAaHOBKU Ha
3I0pPOBBIA 00pa3 XHU3HH, OCO3HAHME IOCICACTBUHA M HENPHUATHE BPEAHBIX NPHUBBIUEK (YMOTPEOsICHUS
AJIKOTOJISI, HAPKOTHUKOB, KypEHHs ), HEOOXOIMMOCTH COOITIOISHHS ITPaBHIT OE30MIaCHOCTH IIPH OOpaIIeHUH C
XMUMUAYECKUMH BEIIECTBAMU B OBITY U peasbHOMN KU3HHU;

5) Tpy10BOro BoCHUTAHMSA:

HHTEpEC K MPAKTUIECKOMY M3YUEHHIO Ipodeccuii U Tpyda pa3IuyHoOro poja, YBaKeHUE K TPyAy U
pe3ynbTaTaM TPYIOBOH HEATENbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHMS NPEAMETHBIX 3HAHUU 110
XMMH{HM, OCO3HAHHBI BBIOOP HMHIMBHIYaJTbHOW TPACKTOPHUH NPOAOIDKEHHS OO0pa3oBaHUsl C y4ETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHOH
npodecCHOHANBHON AEITEIBHOCTH U PAa3BUTUS HEOOXOOUMBIX YMEHUH, TOTOBHOCTH aJallTUPOBATHCS B
npodecCHOHANBHON Cpere;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIICHNE K TPUPO/IE KaK UCTOYHHKY >KU3HH Ha 3emiie, OCHOBE e
CYIIECTBOBAaHUS, MOHMMAaHME LEHHOCTH 3I0pOBOr0 W Oe3omacHoro o0pas3a >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusT mpaBuil 0e30MacHOro MOBEACHUS MpH paboTe ¢ BelecTBaMHU, a TAKKE B CUTYaIMsX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEW NPUPOMHON CpenoH, Ulsl NOBBILIEHUS YPOBHSI HKOJIOTMUYECKON KYJIBTYpHI,
OCO3HaHUS INI00AILHOTO XapaKTepa SKOJIOrHIeCKUX MPOOIIEM U ITyTeil UX PellleHHsI TOCPEACTBOM METOO0B
XUMUH, OKOJIOTMYECKOrO0  MBIIUIEHUS, YMEHMS PYKOBOJACTBOBAaTHCI MM B  II03HABaTEIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOH
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHUIO YIEOHOM IESTETFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JIPYTUMU TIOHSATHSIMH ), HCTIOJIb30BATh MOHATHS I OObSICHEHUS OTENbHBIX (DaKTOB M SBJICHUN, BRIOMPATh
OCHOBaHMS M KPHUTEPHUHM IS KIACCH(PHUKAIMN XUMHUYECKMX BEIIECTB W XHMHUYECKHX pEaKIui,
yCTaHaB/IMBaTh IPUUYMHHO-CIECICTBEHHBIE CBSA3U MEXIy OOBEKTaMH H3y4YCHHUS, CTPOUThH JIOTMYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIH, UCIIOIb3yEMbIe B XUMHH, TPE0OPa30BHIBATH MIMPOKO IPUMEHIEMbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUH BBIABISATE W XAapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA H3y4aeMBbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B
Ka4yeCcTBE OCHOBBI JUIs1 ()OPMUPOBAHMS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUM;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUM M IPOBEACHUI0 YUYEHHMUYECKHX
JKCIEPUMEHTOB, YMEHUE HaON0AaTh 3a XOIOM IIpPOIecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro
pe3ynbraT, GopMyIUpoBaTh 000OIIEHHUS U BHIBOABI IO pE3yIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEAOBAHMS,
COCTaBIIAITh OTYET O IMPOJETaHHOMN padore.

PaGora ¢ nnpopmanueii:

yMEHHE BBIOMPATh, aHAIN3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIHMIO PA3IMYHBIX BUJOB U (HOpPM
MPEACTABICHHS, TOIyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (Hay4HO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COZIepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTepHeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(opMaIHIo;

yMEHHE NPUMEHATh Pa3IM4Hble METOAbl M 3alpochl NPH NOUCKE M 0TOOpe MHpOpMauuud u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOMUMBIX [JISi BBINOJHEHUS YYEOHBIX M IO3HABATEIbHBIX 3a/ad
ONpenenéHHOro THMA, NOpPUOOpeTeHHe ombplTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHI, OBJaJA€HUE KyIbTYpOH AaKTHUBHOI'O HCIOJB30BAHMS Pa3IMUHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMpaTh ONTHUMAJIbHYIO (popMy mpencraBieHus: HHGOPMALUH U



WJUTIOCTPUPOBATH pellaeMble 3a1a4H HECTIOKHBIMU CXEMaMH, THarpaMMaMi, IpyruMy GopMaMu rpaduKu
Y UX KOMOWHAIUAMH;

yMEHHE UCTIONB30BaTh U aHAIM3UPOBATD B IIpolecce y4eOHOH U UCCIe0BATENBCKOMN EsITeNbHOCTH
WHOOPMAIIUIO O BIMSHUM IPOMBIILIICHHOCTH, CENbCKOTO XO3SIMCTBA M TPAHCIOPTAa HAa COCTOSHHE
OKpY’Kalolel MPUPOAHON CPEBL.

KoMMyHMKaTHBHBIE YHUBepcaJlbHbIe yueOHbIe AeiicTBUA:

yYMEHHUSI 3a]1aBaTh BOIPOCHI (B X0JIe Aranora 1 (Mir) IUCKYCCHH) TIO CYILIECTBY 00CYKIaeMOM TEMBI,
($hOopMyTUPOBaTh CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIONHEHHS TPEATIOKEHHON 3a/1auH;

YMEHHUS NPEACTaBIATh IMOJYYEHHBIE PE3YJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNlaTh IMPE3EHTALUI0 Pe3yJbTAaTOB BHIMNOIHEHHUS XUMHUYECKOTO JSKCIEPUMEHTa
(J1abopaToOpHOro OIBITA, 1a00PATOPHOMI PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUCOHOIO IPOCKTA);

yMEHHS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTEIbHOW U
HCCIIEIOBATENILCKON JEATENFHOCTH TPH PEIICHUW BO3HUKAIOUIMX IMPOOJEM Ha OCHOBE yuéra oOIInX
WHTEPECOB M COIJIACOBAaHUS MO3WIMUKA (0OCYKIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMEI,
KOOp/AMHAIIUA COBMECTHBIX JEHCTBHM, ONperefeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboThl U ApyrHE).

PerynssTuBHBIE YHHBepcalbHble YUeOHbIe eiicTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh e JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH,
KOHTPOIMPOBaTh M NpPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATENBHOCTh, BBIOMpATh HamOosee
3¢ peKTUBHBIE CIIOCOOBI pENIeHUsI YICOHBIX M MTO3HABATENBHBIX 3a71a4, CAMOCTOSTEIFHO COCTABIISATh WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUI MPU BBIIOJHEHUH 33aJaHUN C YYETOM IOIY4YEHHS
HOBBIX 3HaHUI 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX, OLIEHHBATh COOTBETCTBHE ITONYIEHHOTO
pe3ynbTaTa 3adBJICHHOM IENTH, yMEHHE HCIONb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, INpejiaraeMbie B
YCJIIOBUH 3aJJaHUH.

HPEJAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHIS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC 00YUYaAOMIMMUCS HAyYHbIC 3HAHUS,
YMEHHSI M CIIOCOOBI ACHCTBUH, crieuuIecKrue I MPEIMETHON 00J1acTH «XUMUS», BUIBI ICITCIBHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHHWA, €r0 WHTEPIIPETaly, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3NUYHBIX
Y9€0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydenus B 8 kJiacce mpeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXkaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

e  PACKpBHIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSITHI: aTOM, MOJIEKYIa, XHMUYECKAN SJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOAHOPOIHAS), BaJICHTHOCTb,
OTHOCHTENbHASI aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAS
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSAWHEHWH, MOJNAPHBIA O0BEM, OKCHII,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCU(pUKAIS PeaKifii: Peaknu COSAMHEHUS, PEaKIUU pa3iIoKeHUs, PeaKInu
3aMeIIeHns, Peaklni 00OMeHa, 3K30- ¥ SHAOTEPMHUIECKHE PEaKIINH, TEIUIOBOH 3P PEKT PEaKITu,
SITPO aTOMA, AIIEKTPOHHBIN CIOH aToMa, aTOMHAasi OpOUTAITb, PAIIYC aTOMa, XUMUYeCKas CBA3b,
TIOJISIpHAs] W HEMONApHAas KOBAJICHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATHOH, aHUOH, PacTBOp,
MaccoBas JI0JIs BelecTBa (MTPOIeHTHAS KOHIIGHTPAIINs) B pacTBOPE;

e  WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHSATUH U TPUMEHSTh STH TOHATHS TIPH
OIMICAHWH BEIECTB U UX MPEBPALICHU;

e  WCHOJNB30BATh XUMHYECKYID CHMBOIIMKY JJISi COCTaBIeHHUS (POpPMyIN BEIIECTB W ypaBHEHHIA
XUMHUYECKUX PEaKIIHii;

e  OIPENeNiaTh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTEIIEeHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAIECKHOCTD BEIIECTB K ONpenenEHHOMY Kiaccy
coeIMHEeHUH 1o GpopMysaM, BUJ XUMHUYECKOH CBs3U (KOBaJEHTHAS U HOHHAS) B HEOPTaHMUECKUX
COEIMHEHUSX;



packpsiBaTh cMbIch [lepuoandeckoro 3axona . 1. MenaeneeBa: 7eMOHCTpUPOBATH MOHUMaHUE
MIEPUOANYECKON 3aBHUCHUMOCTH CBOICTB XHMHYECKHX OJJIEMEHTOB OT UX TIIOJOXKEHUS B
[lepronnueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOraJpo;

OINUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy Illepuomudeckoi CHCTEMBI XHMHUYECKHX
3JIEMEHTOB: pa3HyaTh MOHSTHUS «TJIaBHas noArpymna (A-rpymma)» u «mobounas moarpymnna (b-
TpyIIa)», Majible U OOJNBIIHE TEPUOIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B TAOJIHIIE
«llepuonuueckada cucrema xumuueckux a3nemeHToB [[. WM. MeHnneneeBa» ¢ UHMCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX JJEMEHTOB (COCTaB W 3apsj sijpa, odiiee
YHCIIO IEKTPOHOB U pacpeeNieHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPraHUIECKUE BEIISCTBA, XMMUYECKHE PEaKIIUU
(TI0 YKMCTy ¥ COCTaBy YYacCTBYIOUIMX B PEAKIIMU BEUIECTB, 1O TermioBoMy 3ddekty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3JIMYHBIX KIIACCOB,
MOATBEpKAasi OMNHCAHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIM;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT WX KauyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX MPEBPAIIEHUI B pa3IMUHbIX YCIOBUSX;

BBIYHCIISATH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJTIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIO BENIECTBA B PacTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOW pEaKIIny;

MIPUMEHATH OCHOBHBIE OTIEPAIIUU MBICIIUTEIEHON NEITETbHOCTH — aHANN3 U CHHTE3, CPaBHEHHE,
000011IeHHE, CHCTEeMAaTH3AIHIO, KlIacCH(DUKAIIHIO, BBISIBIICHUE IPUYNHHO--CIIEACTBEHHBIX CBS3EH
— JUI M3y4YeHHUs] CBOWCTB BEIIECTB M XWMHYECKHX PEAKINH, €CTECTBEHHO-HAyYHBIE METOIBI
[IO3HAaHUSI — HaOJIOAEHHE, HU3MEPEHUE, MOJAEIMPOBAHUE, JKCIEPUMEHT (pealbHBI U
MBICJICHHBIH );

CIIeIOBATh MIpaBHJIaM IOJIB30BAHHUS XUMHYECKOH TTOCYI0i 1 1ab0paTOpHEIM 000pYIOBaHNEM, &
TaKoKe MpaBHIaM OOPAIIEeHHNs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSAMH II0 BBIITOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OINBITOB IO IOJYYEHHIO M COOMpPAHHUIO ra3000pa3HbIX BEILECTB
(Bomopoma W KHCIIOpOAa), MPHUTOTOBJICHUIO PACTBOPOB C OMPENCIEHHON MacCOBOM JOJCH
PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh W TPOBOAWUTH XUMHUYECKHE OKCIIEPHUMEHTHI IIO
pPaclo3HaBaHUIO PACTBOPOB INENOYEH M KUCIOT C IIOMOLIBIO HMHIMKATOPOB (JIAKMYC,
(heHonTaNENH, METUIOPAHXK U IPYTHE).

K xonIy o0y4eHus B 9 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MTOHATHN: XUMHYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHHWOH, IIPOCTOE BEIIECTBO, CIIO)XHOE  BEIIECTBO, BAJIEHTHOCTb,
AEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYeCKas peakius, XUMUYecKas CBS3b,
TeroBoi 3 (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITIEKTPOIUTHL,
ANEKTPOIUTHYECKAST JUCCOIMANNSA, PEaKIHd HWOHHOTO OOMEHa, KaTalan3aTop, XUMHYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIbHO-BOCCTAHOBHUTEIBHEIE
pEeaKkuyM, OKHUCIHUTENh, BOCCTAHOBUTENh, OKHCICHHWE ¥ BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METaJUIM4YecKasi), KpUCTaITHIecKast
pemérka, KOppO3usi METaIOB, CIUIABBl, CKOPOCTh XUMHUYECKOW pEaKINH, MpPeAeTbHO
nonyctuMmas konueHnTpanus [IIK Bemectsa;

WJUTIOCTPUPOBATH B3AUMOCBSA3h OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH STU MOHATHUS MTPH
OIMICAHWH BEIECTB U UX MPEBPALCHU;

WCIIONb30BaTh XUMHYECKYI0 CHMBOJHKY JUIS COCTaBIICHWs] (OPMYN BEIIECTB M YpaBHEHUI
XUMUYECKUX PEAKIIH;

ONPEAENIATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX
pa3IMYHOrO0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEACNEHHOMY KJIAcCy COCIMHEHUU IO



(hopMynam, BUJ XUMHYECKOW CBsA3H (KOBAJICHTHAS, HOHHAS, METAJUIMYECKAasl) B HEOPTaHUUYCCKUX
COCIIMHCHUSX, 3apsjl MOHA M0 XUMUYECKON (opmylie, xapakTep Cpeibl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTANIMYECKON PElIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cmbicn Ilepuonnueckoro 3akoHa [l. M. MenpaeneeBa U JE€MOHCTPUPOBATH €ro
[MOHMMAaHWE: OMKCHIBATh M XapaKTepU30BaTh TaOMW4Hyr0 (opmy I[leproaudeckoil cucTembl
XUMHYECKUX DJIEMEHTORB: pa3iuyaTh IMOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie W OonblIMe TEPUOABI, COOTHOCHTH OOO3HAYEHHSI, KOTOpHIE
HMCHOTCA B HGpHOZ[PI‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHAYECKUX AJIEMEHTOB (COCTaB M 3apsil sApa, 00Iee YKCIIO IIEKTPOHOB H PacIpeieiecHue UX
110 3JICKTPOHHBIM CHOHM), 06’b}ICHSITB O6HH/I€ 3aKOHOMCPHOCTHU B USMCHCHNU CBOMCTB DJIEMEHTOB
1 UX COCIMHEHUH B IIPeleNaxX MajblX IIEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJI&CCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNMYCCKUEC BEUIECTBA, XUMHNYCCKUEC PECaKIITNU
(Mo 4HMCcIy M COCTaBy YYacTBYIOIIMX B DPEAKIMH BEIIECTB, MO TemioBoMy 3(ddekTy, 1o
H3MEHEHHIO CTEIIeHEH OKMCIICHUS XUMHYECKHX SHGMGHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUCCKHE XMMHUYSCKHUE CBOMCTBA MPOCTHIX W
CJIOXKHBIX BECHICCTB, MOATBEPIKAAsA OIMMMCAHUC ITPUMEPpaAMU MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMUYCCKHUX peaKuMﬁ;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTHYECKONW ANCCOIUAIINN KUCIIOT, IIEI0Yel U colel, TIOTHbIe
1 COKpaIEHHbIC ypaBHEHHS PEaKInii HOHHOTO OOMEHa, yPaBHEHHSI PEAKITHH, TTOITBEPIK TAIOIINX
CyII€CTBOBAHHNE TeHETUYECKON CBS3U MCKIY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PpacKphbIBaTh CyIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTECIBHBIX peaKHHﬁ IMOCPEACTBOM
COCTaBJICHUA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOrHO3WPOBATH CBOICTBA BEIIECTB B 3aBICUMOCTH OT WX CTPOEHHSI, BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX MIPEBPAICHU B Pa3TUYHBIX YCIOBUAX;

BBIYHCIISATH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJTIO
XUMHAYECKOr0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MAcCOBYIO JIOJNIO BENIECTBA B PAacTBOPE,
MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINU;

COOJTIOIaTh MPaBUJIA MOJIb30BAHUST XUMUYECKON MOCYION U TabopaTopHBIM 000pYAOBaHKEM, a
TaK)Ke TIpaBHUiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMU IT0 BBIITOITHEHIIO
71a00PaTOPHBIX XMMHYECKUX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIoro rasa);

MIPOBOIWTH PEaKIHH, TIOATBEPKIAIOMINE KAUYeCTBEHHBI COCTAaB pAa3MYHBIX BEIIECTB'
pacmo3HaBaTh OMBITHBIM ITYTEM XJIOPWA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crmmkar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHWS ¥ HWOHBl H3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIVE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE OTIEPAIIUU MBICIIATEEHON JIEITENHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
0000IIIeHre, CHCTEMATH3AIINIO, BHISBICHHE TPUYUHHO-CIIEICTBEHHBIX CBS3eH — IS M3y4YeHHs
CBOWCTB BEIIECTB M XHMHYECKHX PEaKINii, €CTeCTBEHHO-HAyYHBIC METOMBI TO3HAHUS —
HaOJI0/IeHre, N3MEpEeHNE, MOIETUPOBaHHE, IKCTIEPUMEHT (PEaTbHBII U MBICICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.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 bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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
IIepuoaunueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMu4decKas CBS3b.
3.2 OKHUCIUTETBLHO- 8 Bubmrotexa LIOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.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
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL 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 CBOHCTEA 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
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

MyHnuuHnaabLHOe Glo/KeTHOe obmeodpazopaTesbHOE
yupexaenue
«Cpennsisi 061eodpasopaTe/IbHAs HIKOIA
¢./lobpoBo.IbCKOE»
Hosoopckoro paiiona Opendyprekoii 06aacTH

«COT'JIACOBAHO»

3amecTuTe b AMpeKTopa no YP

« g » ﬂ;é#é 2 2023 1.
/ 0ANUChH ®UO 3amecTuTens

ANpeKTOpa

KAJIEHJAPHO-TEMATUYECKOE IJIAHUPOBAHUE

Xumuu

(y1e6HOro npeamera: d1CKTHBHOIO Kypea; BHEYPOUHOMH
JIeATeJIbHOCTH)

(HaMMeHOBaHHe yUeGHOTO NMPEAMETa, HIEKTHBHOTO Kypea, Kypea BHEYPOUHOM

JICATEIIBHOCTH)

(ypoBeHb 00pa3zoBaHms: HaualIbHOE o0lliee, ocHOBHOE obee, cpe/iHee odliee
obpazoBaHue)

8-9
(knacc)

Ha 2023-2024 yuebHbIH rojt

Vuurtelnb XHMHH

.

ﬂyﬁce}@{oﬁﬂ.



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Kou-Bo DJIeKTPOHHbIE
° yacos T u¢poBbI MOJTHUTEJIbHASA
Jr:;n Tema ypoka - i[:y:ennﬂ :6izzna:enbnble i[}(:Q)?)J;)MauiIﬂ ’
Bcero pecypebi

1 IIpenmer xumun. Posib XMMHUH B )KU3HU YEIIOBEKA. 1 bubmorexa LIOK §1-2
Tena u BemecTBa 06.09.2023 | https://m.edsoo.ru/ff0d210c
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B

2 nabopaTtopuu U MpUEMBI 00paleHus ¢ 1ab0paToOpHbIM 1 Bubamorexa [IOK
0GopYI0BAHIEM 08.09.2023 | https://m.edsoo.ru/ff0d23dc

3 Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieneHus 1 bubnuotexa [JOK §4
cmecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca

4 [IpakTuueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 bubnuoreka [JOK
MpUMEPE OYMCTKH MIOBAPEHHOMN COJIN)» 15.09.2023 | https://m.edsoo.ru/ff0d28c8

5 DU3NYECKUE U XUMUYECKHUE SBJICHUA. XUMUYECKAs 1 bubnuoreka [IOK 56
peakims 20.09.2023 | https://m.edsoo.ru/ff0d37fa

0 AATOME 1 MOTCKYTEL L 22002023 ]r?tlfrinljl;f:i(si)cl)l r(z/I:dezasc s7

7 [IpocThie u ciaoxKHBIE BELIECTBA 1 97 09.2023 Egg?ﬁ;iﬁ)gﬁﬁo da6e 88-9

8 Xumuyeckue 3meMeHTbl. OTHOCUTENbHAS aTOMHAs 1 bubmuoreka [JOK §10-12
Macca. 3Haku (CUMBOJIbI) XUMHYECKUX JIEMEHTOB 29.09.2023 | https://m.edsoo.ru/ff0d2be8

9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas 1 bubmmoreka [JOK §13-14
dopmyna. OTHOCHUTEIBHAS] MOJIEKYJISIpHAs Macca 04.10.2023 | https://m.edsoo.ru/ff0d2eae

10 MaccoBas goJIsI XUMHYECKOTO DJIEMEHTA B COSTMHEHUHU 1 06.10.2023 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

bub6munoreka LIOK

11| BaneHTHOCTS XUMINCCKIX JMEMEHTOR 11102023 | https://m.edsoo.ru/ffodszsc | -0

12 CocraBnenne (HopMyI MO BaJICHTHOCTH 13.10.2023 E;i?;g::;igﬁim d3a16 817

13 Atowto-Mozekymiproe yierie 18.10.2023 Etltd:sﬂ/l;r?f:;(;? r(jlllfdeZdSO 318

14 3aKOoH COXpaHEHHUsI MAaCcChl BEIIECTB. XUMUUYECKHE bu6mmoreka [IOK §19-20
YpaBHECHHUS 20.10.2023 | https://m.edsoo.ru/ff0d3b88

15 Knaccudukanus XuMuuecKux peakuuii (CoeTuHeHus, bubnuoreka [JOK §21
pa3oKeHus, 3aMeIIeHHs], 0OMeHa) 25.10.2023 | https://m.edsoo.ru/ff0d3f34

16 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICIUCT. bu6mmoreka [IOK
O00011IEHNE ¥ CUCTEMATH3AIMS 3HAHUI 27.10.2023 | https://m.edsoo.ru/ff0d40c4

17 KonrpoJubsHnas padora Nel o reme «BemecTtsa n bubnuoreka [JOK
XUMUYECKUE PEAKITUID) 08.11.2023 | https://m.edsoo.ru/ff0d4290

18 KonunuecTo BemectBa. Moib. MosisipHast Macca 10.11.2023 Et?[?sH/P/I;T:;Z(I)erJ/I:f 045230 836

19 Brluncnenust koaudecTBa, MacChl BEIIECTBA 110 bubnuorexa LIOK §37
YpaBHEHUSIM XUMUYECKUX PEAKITUI 15.11.2023 | https://m.edsoo.ru/ff0d5708

20 Kucnopoa. CiocoOpb! mosrydeHus KUCI0poia B bubnuoreka [IOK §22
1abopaTopUu U MPOMBIIIICHHOCTH. 17.11.2023 | https://m.edsoo.ru/ff0d497a
Ou3nyecKue U XUMHUYECKHUE CBOMCTBA KUCIOPOIa

21 (peakuu okucieHus, ropenue). [lorsaTre 006 okcuaax. bubmorexa [TOK 823-24
TTpuMeHEHTE KHCIOPOA 22.11.2023 | https://m.edsoo.ru/ff0d4614

29 Bo3nyx — cmech razos. Cocta Bo3ayxa. Kucinopon bubmuoreka [JOK §26-27
— 3JIEMEHT U MpocToe BemecTBo. O30H 24.11.2023 | https://m.edsoo.ru/ff0d448e
TennoBoit 3¢ pexT XUMUUECKO peakiuu, MOHATHE O

23 TEPMOXUMHYECKOM YPaBHEHUH, FK30- U bubmmorexa LOK

29.11.2023 | https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKITUAX



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4790

TommuBo (He(dTh, yroib U MeTaH). 3arps3HeHue

bub6munoreka LIOK

24 BO3/IyXa, CIIOCOOBI €ro Mpe0TBPALCHHS 01.12.2023 | https://m.edsoo.ru/ff0d4cda
o5 [Ipaktugeckas padora Ne 3 o teme «Ilonmyuenue u bubnuoreka [IOK
coOMpaHue KHCIOPOaa, U3y4eHUE eTO CBOMCTBY» 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
26 Boaopon — sneMeHT u mpocToe BEMIECTBO. bubnuotexa [JOK §28
Haxosxnenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
97 ®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubnuotexa [JOK §29
[Tpumenenue Botopoa 13.12.2023 | https://m.edsoo.ru/ff0d4ddO
28 [TonsaTre 0 KUCTOTaX U COJISIX Bubnworexa [IOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
29 [IpakTueckas padota Ne 4 o teme «llomyyenue u bubnuoreka [JOK
coOMpaHue BOIOPO/Ia, H3yYEeHUE €T0 CBOMCTBY 20.12.2023 | https://m.edsoo.ru/ff0d4f42
30 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO 99 12,2023 EtI::sH/P/I;T:cE)?r?/I:f 0d5426 838
31 Brruucnenus oob€Ma, KoTMYeCTBa BEIIECTBA T'a3a 10 bubnuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UM 00BEMY 27.12.2024 | https://m.edsoo.ru/ff0d55a0
39 Boruncnenust 00bEMOB ra3oB IO ypaBHEHUIO PEAKIIUU bubmuoreka [IOK §39
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLIECHHH ra30B 29.12.2024 | https://m.edsoo.ru/ff0d5708
33 dusnyeckre 1 XUMHYECKHAE CBOIICTBA BOIBI 10.01.2024 Et?[iH;I;T:cIii)cL)lr(:/I:f 0d587a 831-32
. bubmuoreka [JOK
34 CocraB ocHoBanuil. [lonsTre 06 HHIMKATOpPAX 12.01.2024 | https//m.e dsoc])_.[ru 1005962
Bona kxak pactBopurens. HacbleHnnsle u
35 HEHACHIIIICHHBIC PACTBOPBL. MaccoBas J0JIs BEIIEeCTBA bubmorexa [TOK 833
17.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpaktuyeckas padora Ne 5 mo teme «IIpurotoBienue
36 PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIel bubmmorexa LIOK
19.01.2024 | https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BCIICCTBaA»
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bub6munoreka LIOK

7 P
3 CHICHHE Sajad 24.01.2024 | hitps://m.edsoo.ru/ff0d4ddo
38 KonTpoabHnas padora Ne2 no teme «Kucnopos. bubnuoreka [IOK
Bomopoa. Boga» 26.01.2024 | https://m.edsoo.ru/ff0d6342
39 Oxcuppl: cocTaB, Kaccu(UKaIKs, HOMCHKIATYpa. bubmnoreka LIOK 540
[Tomy4yenne oKCUI0B 31.01.2024 | https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
4 X i 4
0 HIMITHECKHE CBOHCTEA KHCTOTHRIX, ORCHIOB 02.02.2024 | https://m.edsoo.ru/ff0d664e 340
bu6mmoreka [IOK
41 : 41
OCHOBAHMN: COCTaB, KIACCHPUKALHA, HOMEHIIATYPa 07.02.2024 | https://m.edsoo.ru/ff0d67ca S
. . bubnuotexa [JOK
42 X 42
HIMHHCCIHE CBONCTRA OCHOBATIH 09.02.2024 | https://m.edsoo.ru/ff0d67ca :
43 AMdoTepHbIE OKCUIBI U THAPOKCHIBI 14.02.2024 843
) bubnuorexa [IOK
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 16.02.2024 | https://m.edsoo.ru/ffodfee? 844
. bu6moreka [IOK
45 [TonydyeHue U XUMHYECKHE CBONCTBA KHCIIOT 21.02.2024 | https://m.edsoo.ru/ffodfee? 845
46 Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyYeHUS, bubnuoreka [IOK §46-47
XUMHUYECKHE CBOMCTBA 28.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33134 10 TeMe «OCHOBHBIE Bubmmorexa [IOK
p a . 01.03.2024 | https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUUECKUX COCAMHEHUI»
48 I'enetnueckas cBsI3b MEXKAY KilaccaMu bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 13.03.2024 | https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 i
ObobuIerRe H CHCTEMATH3ALIAS SHARHKIE 15.03.2024 | https://m.edsoo.ru/00ad9ch2
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KounrtpoabsHnas padora Ne3 o reme "OcHOBHbIE

bub6munoreka LIOK

50
KJIaCChl HEOPTaHUYECKUX COCTUHEHHA" 20.03.2024 | https://m.edsoo.ru/00ad9ela
51 [lepBbIe MOTBITKY KIACCU(PUKAINNA XUMUIECKAX bubnuoreka [IOK §49
areMeHTOoB. [loHsATHE O TpyIax CXOAHBIX 3JIEMEHTOB 22.03.2024 | https://m.edsoo.ru/00ad9ffa
52 [Iepnoanueckuit 3akoH u [lepuoanueckas cucrema bubnuoreka [IOK §50
xumu4deckux 3nemerToB [1. . MenngeneeBa 03.04.2024 | https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
I1 1
53 CPHIOAEL, TPYITIBL, TOATPYIIIBL 05.04.2024 | https://m.edsoo.ru/00ada52c 85
bu6mmoreka [IOK
4 . . 2
) Crpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tomsl 10.04.2024 | https://m.edsoo.ru/00ada34? 85
55 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnuoreka [JOK §53
[Tepuomuueckoii cuctemsl J[. M. Menneneena 12.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €r0o
56 rojiocxkeHnto B [leproanueckoit cucreme JI. U Bubmmorexa [IOK
puo o 17.04.2024 | https://m.edsoo.ru/00adag824
Meunneneena
3nauenue [leproanyeckoro 3akoHa Jjis pa3BUTHS
57 Hayku U nipaktuku. J[. 1. MennaeneeB — yd4&HbIi bubmnorexa LOK 854
K P o A ¥ ’ 19.04.2024 | https://m.edsoo.ru/00ada96e
Mearor U TpaK 1aHuH
58 DIIEKTPOOTPUIIATEILHOCTh ATOMOB XUMHYECKHUX bubmuoreka [IOK §55
3JIEMEHTOB 24.04.2024 | https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Horast xiirecias cossb 26.04.2024 | https://m.edsoo.ru/00adac34 556
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b bubmmorexa LOK
P 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoysipHas XuMU4ecKasi CBSI3b Bubmmorera [IOK
P 03.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 57
CTeIeHb OKHCCHHS 15.05.2024 | https://m.edsoo.ru/00adae28 :
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bub6munoreka LIOK

63 OKUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINN 1 17.05.2024  hitps://m.edsoo.ru/00adb076
bubmnoreka LIOK
64 | Owncaurent u BOCCTAROBHTCN 1 17052024 nttps//m.edsoo.ru/00adh076
. bubmnoreka LIOK
1
05 Obobmenie 1 CHCTEMATHIAH SHAHMKIE 22.05.2024 | https://m.edsoo.ru/00adb33c
66 KonTtpoabnas padora Ned no reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XUMUYeCKasl CBSI3b)» 24.05.2024 | https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuoreka [JOK
3HaHUH 24.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3aLIUS 1 bubnuoreka [JOK
3HaHUH 25.05.2024 |  https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Koa-Bo DJIEeKTPOHHbIE
Ne 4acoB ara u@poBbie ONOJIHUTEIbHASA
Tema ypoka A ungp A
n/n B HU3yUYeHusi o0pa3oBaTejibHbIE uHpopmanus
cero pecypcsl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubnuotexa [JOK NMoBTOPUTL 3anucK
XUMUYEeCKUX 35eMeHnToB Jl. 1. MennaeneeBa 04.09.2023 | https://m.edsoo.ru/00adb59 | B Tepaam
5 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX 1 bubnuoreka [JOK MoBTOPUTL 3anmncu
AJIEMEHTOB TIEPBBIX TPEX TIEPHUOIOB 06.09.2023 | https://m.edsoo.ru/00adb6b6 | B Tepagu
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuorexa [JOK MoBTOPUTL 3anucK
BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2 | B Tepaam
4 Bubl XUMHU4ECKOH CBSA3U M TUIIBI KPUCTAJUIMYECKUX 1 bubnuoreka [JOK MoBTOPMTL 3anmncK
peéEToK 13.09.2023 | https://m.edsoo.ru/00adbac6 | B Tepaau
KonTpoabHast padora Nel no teme «IloBTopeHue u
5 yOJieHne 3HAaHUH OCHOBHBIX pa3/iesioB Kypca 8 1 rlosTOPUTS 32NMCH
T 18.09.2023 8 Tepaay
KJ1acca
5 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3aundHbIM 1 bubnuoreka [IOK §1
npu3HakaM. OKHCIIUTENbHO-BOCCT. PEAKIINU 20.09.2023 | https://m.edsoo.ru/00adbcb0
7 OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH 1 Bubamorexa [JOK 81
peaitt 25.09.2023 | https://m.edsoo.ru/00adcade
[TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonstue o bubnuoreka [JOK
8 1 83
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
9 BIIUSIIOIINE HA CKOPOCTh XMMHUYECKOM peaKkIuu U 1 Bubmmorexa LIOK 85
B P beattt 02.10.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
10 Teopus anexkTponuTuueckon qucconranuu. CuiabHbIE U 1 bubnmoreka [JOK §6
cy1abble IEKTPOITUTHI 04.10.2023 | https://m.edsoo.ru/00adcd68
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bubmuoreka [IOK

11 41 i 9
OHHBIC YpaBHEHHA peartind 09.10.2023 | https://m.edsoo.ru/00add448 S
12 XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAHUM B CBETE bu6mmoreka [IOK MosTo o
TOPUTb KUC/10Tbl
MPECTaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIHAIIH 11.10.2023 | https://m.edsoo.ru/00add5d8 P
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI bubnuorexa [JOK
13 . MoBTOPUTL CONMM
00 AJIEKTPOIMTUICCKOM JUCCOITUAITTN 16.10.2023 | https://m.edsoo.ru/00add8b2
bu6mmoreka [IOK
14 I1 i 15
OTATHE O THAPOTHIE coMen 18.10.2023 | https://m.edsoo.ru/00add9d4 S
. bu6mmoreka [IOK
15 06006 n
ODHICHHE H CHCTCMATHAI SHAHH 23.10.2023 | https://m.edsoo.ru/00addd12 oAroT K n/p
[IpakTueckas padora Ne 1. «Pemienue bubnuoreka [JOK
16 CoenaTb BbIBOA,
AKCTIEPUMEHTABHBIX 33129 25.10.2023 | https://m.edsoo.ru/00addbfa
KonrpoJsbHas padora Ne2 o reme
17 «INEKTPOJIUTHYIECKAS TUCCOITUALINS. X UMHYCCKHE bubmorexa [OK Mposecru pabory
P A HHAL. 30.10.2023 | https://m.edsoo.ru/00addecO | Hag owmnbKamm
peaKIu B PacCTBOPAX»
18 OO6mrast XxapaKTepUCTUKA TaJIOTEHOB. XUMUUYECKHE bubnuoreka [IOK §12-13
CBOICTBA HA MTPUMEPE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2
19 XinopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK §14-15
CBOMCTBA, MOJIYYCHHE, IPUMCHECHUE 15.11.2023 | https://m.edsoo.ru/00ade104
[Ipaktuueckas padota Ne 2 o teme «Ilomydenne bubnuoreka [JOK
20 . . . Cpenatb BbIBOA,
COJISTHOM KUCIIOTBI, U3y4eHHE €€ CBONCTB 20.11.2023 | https://m.edsoo.ru/00ade348
Boruricnenust mo ypaBHEHUSIM XUMHYECKHUX PEaKIIUi, bu6mmoreka [JOK PewuTtb 3a4a4u B
21
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488 | TeTpaau
bubnuoreka [JOK
22 VIA- 17
Obuias XapakTepHCTHKE HTIEMCHTOR FPyTHE 27.11.2023 | https://m.edsoo.ru/00ade64a S
AnnotponHsie Moaupukanuu cepbl. Haxoxxaenue cepbl
23 " ¢& COeIUHEHHI B MPUPOAc. XUMUUECCKHUE CBOMCTBA bubmorexa HOK 818
A pupoze. 29.11.2023 | https://m.edsoo.ru/00ade64a

cepel



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24 CepoBojiopo, cTpoeHHE, (U3HUECKUE U XUMUICCKHEC bubnuorexa [JOK §19
CBOICTBa 04.12.2023 | https://m.edsoo.ru/00ade802

o5 Oxkcunpl cepbl. CepHas KUCIIOTa, GU3HYECKUE U bubnuoreka [JOK §20-21
XMMUYECKHE CBOWMCTBA, IPHMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

o Pedepat xum

MIPOMBILIJICHHOTO CII0C00a MOMyYeHUs: CEpHOI bubnuotexa [JOK

26 . NPOMBbILLIIEHHOCTb
KHCITOTHI. XMMHUYECKOE 3arPsS3HEHNE OKPYKaomeh 11.12.2023 | https://m.edsoo.ru/00adec8a Boe Y HONbaa
CpeIbl COSTMHEHUSIMU CEPhI pea

97 Brrunciienne MaccoBo#l A0JIM BbIXOJA TPOJTYKTA bubnuotexa [JOK PewnTb 3a4auv B
peaxin 13.12.2023 | https://m.edsoo.ru/00adec8a | Tetpaan
OO11ast XxapakTepUCcTUKa IeMEHTOB V A-Tpynibl. A30T,

28 acTpocTpaHeHHUe B IpUPOe, GU3NICCKUE U bubamorera LOK 823
pactipoctp N PHPOJE, 18.12.2023 | https://m.edsoo.ru/00adeea6
XHUMHYECKHE CBOMCTBA

29 AMMHaK, ero pundeckue 1 XUMUYECKUE CBOMCTBA, bubnuoreka [IOK §24
MOJTyYeHUE U IPUMEHEHUE 20.12.2023 | https://m.edsoo.ru/00adf004
[Ipaktuueckas padota Ne 3 mo teme «Ilomydenne bubnuoreka [JOK

30 N Cpenatb BbIBOA,
aMMHMaKa, U3y4eHUE er0 CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180

31 A3oTHas KUc0Ta, €€ GU3NIECKHUEe U XUMHICCKUE bubnuoreka [JOK §27
CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPaIbHBIX yA00peHui. XuMU4ecKoe bubmuoreka [JOK

32 . [oknag ynobpeHus
3arpsI3HEHUE OKPYKAKOLIEH Cpelibl COCAUHEHUSAMU 10.01.2024 | https://m.edsoo.ru/00adf518
azoTa
®ochop. Oxeun docdopa (V) u pocdopnas kucioTa, bubnuoreka [JOK

33 . 829-30
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA, MOIyYeHHE 15.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaToB B kKaueCcTBE MUHEPATHHBIX

34 oOpeHwuii. 3arps3HeHne MPUPOTHON CpeIbl bubmmorexa [JOK
YAOLP AP papon pe 17.01.2024 | https://m.edsoo.ru/00adfc20

dbocdaramu
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VYraepon, pacnpocTpaHeHHe B IPUPOJE, GU3NIecKue U

bubmuoreka [IOK

35 31-32
XHUMHYECKHE CBOMCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c S
Oxcuppl yriaepoaa, ux (pU3N4ecKre U XUMHISCKUC
36 CBOMCTBA. DKOJIOrMYECKUE TTPOOJICMBI, CBSI3aHHBIC C bubmorexa HOK 833-34
' P ’ 24.01.2024 | https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
N bubnuotexa [JOK
37 v 35
FOJIPHAA KHEIOTA 1 €¢ COTH 29.01.2024 | https://m.edsoo.ru/00ae006c S
[IpaxTnueckas padota Ne 4 no teme "Ilomyuenue
38 TIeKnCIIoro ra3a. KauecTBeHHas peakius Ha bubmorexa HOK Caenatb BbIBOS,
T . 31.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHAaT-UOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPraHUIECKUX bubnuorexa [JOK BblyunTtb
BEIIIECTBaX KaK O COCIMHEHUSIX yriiepoa 05.02.2024 | https://m.edsoo.ru/00ae054e | npeaenbHbIX CH
. bubnuorexa [JOK
40 K 37-38
PEMITHH H €10 COCRNHEHIA 07.02.2024 | https://m.edsoo.ru/00ae080a S
[Ipaktuueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTAJILHBIX 3a/a4 1o Teme «BakHeimme bubmorexa [TOK Caenatb BbIBO
P A 12.02.2024 | https://m.edsoo.ru/00ae0bf2 A A
HEMETAJUJIbI U UX COCTUHEHUS
42 KonTpoabHasi padora Ne3 no teme «Baxueriine bubnuoreka [JOK
HeMeTaJlJIbl U UX COCIMHEHUS» 14.02.2024 | https://m.edso0.ru/00ae0el8
OO6mrast XxapakTepUCTUKa XUMUYECKUX AIEMEHTOB —
MeTaJUI0B. MeTajuindeckasi CBSI3b U MeTa/uTHIecKas bubmuoreka [JOK
43 . . 839-40
KpUCTayuiMueckas pemérka. Guznyeckue CBOMCTBa 19.02.2024 | https://m.edsoo.ru/00ae103e
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
44 . . 841
DNEKTPOXUMHUYECKHUN Psijl HAIIPSHKEHUH METaIJIOB 21.02.2024 | https://m.edsoo.ru/00ae1156
O61ue criocoOb! noay4deHus MeTamioB. CIuaBbl.
45 Brranciienus nmo ypaBHeHUSIM XUMHYECKUX PEaKITUH bubmotera [JOK 842
P DEaKIL, 26.02.2024 | https://m.edsoo.ru/00ael1156

€CJIM OJUH U3 pCArcHTOB COACPKUT ITPUMCCU
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bubmuoreka [IOK

4 11 Mn.42
0 OFATHE O KOPPOSHI METAIIOR 28.02.2024 |  https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 4
[lenotrbte MeTAMIL 04.03.2024 | https://m.edsoo.ru/00ael14b2 543
bu6mmoreka [{OK
4 4
8 OKCHABL H THAPOKCH/bI HATPUS H KaJIH 06.03.2024 | https://m.edsoo.ru/00ae14b2 543
bubmmoreka [{OK
4 - i i 44
o [lenotHO3EMEIBHbIC METATIEI — KATBLHHA 1 MArHHA 11.03.2024 | https://m.edsoo.ru/00ael5e8 S
. bubnuoteka [JOK
B 4
S0 WRHCHIHE COCANHCHIA KalIbLIA 13.03.2024 | https://m.edsoo.ru/00ael5e8 545
o MNosTOpUTL
1
5 O06o00meHre 1 CHCTEMAaTH3alus 3HAHUH 18.03.2024 E—
N . bu6moreka [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 c
€1aTb BbIBO,
1 METOJbI €€ ycTpaHeHus " 01.04.2024 | https://m.edsoo.ru/00aelae8 A A
. bu6mmoreka [JOK
>4 Adtiomuiii 03.04.2024 | https://m.edsoo.ru/00aelc64 546
. bu6mmoreka [JOK
55 AMQOTEpHEIE CBOHCTBA OKCHIIA M THAPOKCHIA 08.04.2024 | https://m.edsoo.ru/00aelc64 847
bubnuoreka [JOK
o Keneso 10.04.2024 | https://m.edsoo.ru/00ael1d86 548
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (1) u xenesa bubmuoreka [JOK §49
1)) 15.04.2024 | https://m.edsoo.ru/00ae35e6
Mn
58 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 17.04.2024 n\O;'FOTOBMTbCH §



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTANILHBIX 3a4a4 110 TeMe «Baxkaeime 1 bubmorera [JOK Chaenatb BbIBO,

p A 22.04.2024 | https://m.edsoo.ru/00ae3de8 a a
METAJIIbI U KX COETUHEHUD)
Berurcnenus o ypaBHEHUSIM XHMHUYECKUX PEaKIUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WJIN COJIEPKUT 1 bubnuotexa [JOK BbInonHWTL
npuMecu. BeraucieHus MaccoBOil 1011 BBIXOAA 24.04.2024 | https://m.edsoo.ru/00ael750 | 3apaHwAa B TeTpaam
MPOAYKTA PEAKIIHI

BbinonHUTb
61 00600 I 1
oO0llleHNe U CUCTEMATHU3AIHs 3HAHUI 90.04.2024 sa0aHUA B TeTpAAN
KonTpoabHast padora Ne4 no teme «BaxHernne BbINONHWTL

62 1
METAJIIBI U UX COETUHEHUD) 06.05.2024 3a/laHuA B TeTpaam

63 BeniectBa u maTrepuainbl B MOBCEAHEBHOM KU3HU 1 bu6mmoreka [IOK BbInoaHUTb
yeJoBeKa 08.05.2024 | https://m.edsoo.ru/00ae3f50 3a4aHuA B TeTpagm

64 XuMH4ecKoe 3arps3HeHHe OK arolIeH cpeanl 1 bubmiorexa HOK BeinoNHUTY

P PYAIOHL e 13.05.2024 | https://m.eds00.ru/00ae4270 | 3apaHuA B TeTpagu

65 Poyp XuMMu B pelIeHUH 3KOJOTMYECKUX Mpo0IeM 1 bubmorexa HOK BeINONHUTY

P p 15.05.2024 | https://m.edso0.ru/00ae4270 | 3apaHuA B TeTpagm

66 PesepBubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [JOK BbINnonHUTbL
3HAHUI 20.05.2024 | https://m.edsoo.ru/00ae0d0a | 3agaHwA B TeTpagm

67 PesepBHbIit ypok. O600IIEHNE U CUCTEMATH3AITUS 1 bubnuoreka [JOK BbINnonHUTbL
3HAHUU 22.05.2024 | https://m.edsoo.ru/00adb33c | 3apaHus B TeTpaau

68 PesepBHblit ypok. O600IIeHNE U CHCTEMAaTU3alUs 1 bu6mmoreka [JOK BbinonHuTbL
3HAHUU 23.05.2024 | https://m.edsoo.ru/00ad9ch2 | 3apaHus B TeTpaau

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/00ae3de8
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 OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

» Xumus, 8 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miectBo «M31areascTBo
«IIpocsemenne»
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
Xumus : ypoku B 8 kiacce : mocobue s yuurtens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocobue ans yaurtens /H. H. 'apa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






