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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMHM Ha YPOBHE OCHOBHOT'O 0OIIEr0 0Opa3oBaHUsl COCTaB-
JieHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTelb-
HOW MpOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHus, mnpeactaBieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBe (permepanbHON paboyeil mporpamMmbl BOCITUTAHHS H C
y4€TOM KOHIUEMIMU TpernojaBaHus y4eOHOro mpeameTra «XuMus» B oOpa3oBa-
TEJBHBIX Opranu3anusax Poccuiickont Oenepanuu.

[Iporpamma 1o xumMuu NaéT npeAcTaBiIeHUE O LEAX, O0UIel cTpaTeruu o0y-
YEHUs, BOCIIUTAHUSA U PAa3BUTUSA OO0Y4aIOIIMUXCS CPEACTBAMU Yy4eOHOIro MpeaMera,
YCTaHaBJIMBAET 0053aTENbHOE MPEAMETHOE COAEpKAHUE, MPEAYCMATPUBAET pac-
MpeAeeHUue €ro Mo Kjiaccam M CTPYKTYPUPOBAHHE MO pas3feliamM U TemaM Ipo-
IpaMMBbI IO XUMUH, OMPEAEISAET KOJIUUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTH-
KM COAEpKaHUsS, PEKOMEHIYEMYIO ITOCIEN0BATENBHOCTD U3YUEHUS XUMUU C Y4 E-
TOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JJOTUKK y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEN O0ydYaroIIMXCs, ONPEIEaseT BO3MOXKHOCTH MpeaMeTa
JUTSL peasiu3aliuu TpeOOBaHMM K pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTesb-
HOM TporpamMmbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpedoBa-
HUHM K pe3yibTaTaM 00y4YeHUs XMMHH Ha YPOBHE LieJiel U3y4yeHus NpeiIMeTa U Oc-
HOBHBIX BUJIOB y4€OHO-II03HABATEIbHON JEATEIIBHOCTH 00YUYaroIIerocs mo 0cBoe-
HUIO Y4€OHOTO CO/IepKAHUS.

3HaHWE XUMUHU CIIY>KMUT OCHOBOHM JUIsi POPMHUPOBAHUS MHPOBO33PEHUS 00Y-
YarOUIErocs, €ro NpeICTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHPA, BAXKHYIO POJb
UTpaloT (popMUpyeMble XUMHUEH TPEICTABIEHUS O B3aUMONPEBPALIEHUSAX SHEPTUH
¥ 00 SBOJIOLMU BEIIECTB B MPUPOJE, O MYTIX PEIICHUs TJI00ATbHBIX MPOOJIEM yC-
TOWYHUBOTO PA3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, DHEPrE€TUUYECKOMW, MUIIECBOU U
9KOJIOTHUYECKOM 0€301acHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET peasii3allii BO3MOKHOCTEHN JUIsi caMOpa3BUTHS U (hopMUpOBa-
HUS KyJIbTYPhI IMYHOCTH, €€ 00111el U (YHKIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIMOCOOHOCTEH
00y4arolmxcs, HaBbIKOB UX CAMOCTOATEIbHON yueOHOU NesATeNIbHOCTH, SKCIEPHU-
MEHTAJIbHBIX U UCCIEAOBATEIbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHOM
YKU3HH, TaK U B MPOPECCUOHANTBHON eATEIHHOCTH;

3HaKOMUT €O Crenu(pUKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIe-
JIOCTHOTO B3IV HA €IMHCTBO MPUPOJBI U YEIOBEKA, ABIISIETCSI OTBETCTBEHHBIM
3TanoM B OPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYarOIINXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE
oOpa3oBaHue 00Y4aIOMUXCS.



JlanHble HampaBiieHUs B OOyYE€HUM XHUMHUHU OOECHEUMBAIOTCS CreUU(PUKON
coJiep>KaHusl y4eOHOro MpeaAMeTa, KOTOPHIN SIBISIETCS MEAarorndeckd aJanTHpO-
BaHHBIM OTpPaXEHHEM 0a30BOI HAyKW XMMHHM Ha ONpPENEIEHHOM 3Tane e€ pa3BH-
THS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0011ero o0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHUE 00YUaIOIUMUCS CUCTEMBI MIEPBOHAYATBHBIX TTOHATUN XUMHH, OCHOB He-
OpPraHMYECKON XMMHHM U HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX IMOHSATUN OpraHude-
CKOU XMMUH.

CrtpykTypa coaepkaHHs NMPOTrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro noxaxona k €€ m3ydeHuro. CopepaHue CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATHI O XMMUYECKOU
peakuun. O0€ 3TH CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO MPUHLHUITY MTOCIEI0Ba-
TEJIBHOTO PA3BUTHs 3HAHWK HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN Pa3HOIO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona JI. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MPEJCTaBICHUNA 00 3JIEKTPOJUTHUECKON AMCCOLMAIMK BEIIECTB B pPacTBO-
pax.

TeopeTndeckne 3HAHUS PAcCMATPUBAIOTCA HA OCHOBE DMIIMPUYECKU ITONY-
YEHHBIX M OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO
YPOBHSL K JIPYyroMy, BBINOJHAS (QYHKIUM OOBSACHEHUS M IPOrHO3HPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEW IMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue nporpammsbl 0 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTAB-
JIEHUSI O XMMHYECKOM COCTaBIIAOLICH HAYYHOW KApTHHBI MUpPA B JIOTUKE €€ CHUC-
TEMHOM NPUPOJIbI, IEHHOCTHOTO OTHOIICHHS] K HAYYHOMY 3HAHHUIO U METOJaM IOo-
3HaHMS B Hayke. MI3ydyeHne XMMHUH NPOUCXOIUT C MIPUBJICYCHUEM 3HAaHUW U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaAMETOB: « OKpyxarolmuii Mupy», «buonorus. 5—7 kiacce»
u «Pusuka. 7 Kiacey.

[Ipu u3yyeHun XUMUU NPOUCXOAUT (HOPMHUPOBAHKE 3HAHUN OCHOB XMMUYeE-
CKOM HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMN AesTeNb-
HOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KyJIBTYpBbI. 3ajayda
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BAXHEHIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHUX IOJOKEHHUM, NOCTYyI-
HBIX 0000IIEHII MUPOBO33PEHUECKOT0 XapaKTepa, S3blka HayKH, B IPUOOIICHUN K
Hay4YHBIM METOJAaM MO3HAHUS MPU U3YYEHHH BEIIECTB M XMMHUYECKUX PEaKIHii, B
(GbOopMUPOBAHNU U PA3BUTHU MMO3HABATEIBHBIX YMEHHUIA U UX MPUMEHEHUU B yueO-



HO-TI0O3HABATEIBHON U yueOHO-HUCCIIeI0BATEIbCKON I€ATeIbHOCTH, OCBOCHUH TIpa-
BIJI 0€30macHOro oOpalieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMM XMMHUHU Ha YPOBHE OCHOBHOI'O 0OOIIEro 0Opa3oBaHUs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 11eJd, KaK:

— (popMupoBaHUEe UHTEIUIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaM000-
pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NMPHUHATUIO PEIICHUH, CIOco0-
HOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KH3HHU;

— HAaMNpaBJICHHOCTh OOYyYEHMsI Ha CUCTEMATHYEeCKOe MpuoodIieHue olOydaro-
HIMXCSI K CaMOCTOSITEIbHOM MO3HABATENIbHON JEeATEIbHOCTH, HAYYHBIM METOJIaM
No3HaHuA, HOPMHUPYIOIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieyeHune yCIOBHid, CIOCOOCTBYIOUIUX MPUOOPETEHUIO O0YyYarOIIMMUCS
OTIbITa Pa3HOOOPA3HON NEATETHHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBHIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJI pas-
JIMYHBIX BUOB JIEATEILHOCTH;

— gopmupoBanue 001 PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOUM IrpaMoT-
HOCTH, B TOM YHCJIE YMEHUH OOBSICHATH U OIICHUBATH SBJIICHUSI OKPYKAIOIIETO MHU-
pa, UCTIOJIb3YS 3HAHUS | OTIBIT, TIOJyICHHBIE TTPU U3YUCHUN XUMHUH, IPUMEHAITH UX
IIPU pEUICHUU TPOOJIeM B MOBCETHEBHOW KU3HU U TPYIOBOM ESITEIbHOCTH;

— (hopmupoBaHHEe y 00YYaIOIIUXCS TYMAHUCTHUECKUX OTHOIICHUM, OHUMa-
HUS [IEHHOCTH XUMUYECKUX 3HAHUU JJis1 BEIPAOOTKH HKOJOTHUECKH liesiecoo0pas-
HOTO TIOBEJICHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LEJSX COXPAHEHHUS CBOETO
3I0POBbS U OKPY’KAIOLIEH IPUPOIHOUN CPEBI;

— pa3BUTHE MOTHUBALIUU K O0YUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOCHHSI OOIEUEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH
K OCO3HaAaHHOMY BBIOOPY MpOoduiisi 1 HAaPaBICHHOCTU JadbHEUIero 00y4eHusl.

Oo1ee uncIo yacoB, OTBEAEHHBIX IS U3YUYCHHs] XUMUU HAa YPOBHE OCHOBHO-
ro o0miero odpa3oBanus, coctapiser 136 yacoB: B 8 kinacce — 68 gacoB (2 4aca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMHUYECKHE MOHATHS

[Ipenmer xumuun. Poilb XuMHM B KU3HU 4Y€IIOBEKA. XUMHUSA B CUCTEME HAYK.
Tena u BemectBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE Be-
niectB. [loHsiTHE 0 MeTONAaX MO3HaHUs B XUMUU. UncThie BemecTBa U cmecu. Crio-
COOBI pa3/ieNieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE AJIEMEHTBI. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U cnokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaaeHTHOCTH aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3a-
KOH MOCTOSHCTBa cocTaBa BemiecTB. OTHOocuTenbHass aTomMHas macca. OTHOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTA B COE/IU-
HEHUU.

KommuecTBo BemectBa. Mouib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MaccChl U YMcia CTPYKTYPHBIX €IMHHUIL BenlecTBa. Pacuérel mo hopmynaM XxumMuye-
CKHX COEIUHEHHU.

Pu3NYeCKUe U XMMUYECKHUE SIBJIICHUS. XUMHUUYECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKIMil (COeAMHEHUS, PA3I0KEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, paBuiamMu paboThl B TaOOpaTOpUU U
npuémMamMu 00palleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YUYCHHUE M OIHMCAHHE
(bu3MYEeCKUX CBOWCTB 00Pa3L0B HEOPraHUYECKUX BELIECTB, HaO0IeHHE (Ppr3nye-
CKUX (IJIaBJIEHUE BOCKA, TasHUE JIbJ]a, PACTUPAHHUE caxapa B CTYNKE, KUIEHUE U
KOHJICHCAITMS BOJIbI) U XUMUYECKUX (TOpEHUE CBEYH, MPOKATMBAHUE METHOU MPo-
BOJIOKH, B3aUMOJICUCTBHE MeJla C KHCIIOTOW) SIBJICHUM, HAOIIOJCHUE U OMHCAHHE
MPU3HAKOB MPOTEKAHUSI XMMHUUYECKUX peaKIui (paslloKeHHe caxapa, B3auMOJEH-
CTBHE CEPHOW KHCJIOTBI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuma meau (I1)
MIpU HarpeBaHUM, B3aUMOJIEHCTBUE Kele3a ¢ pactBopoM cond meau (1), uzyuenue
croco00B pa3ziesieHusl CMeceil: ¢ MOMOUIbI0 MarHuTa, (pUIbTpOBaHUE, BhIMAPUBA-
HUE, TUCTUIUISIMS, XpoMaTtorpadusi, MpoBeJeHUE OYNUCTKUA TTOBAPEHHOM COJIH, Ha-
OJII0JICHHE W OMHMCAHMUE PE3YyJbTAaTOB MPOBEACHUS OMbITA, WILUTFOCTPUPYIOLIETO 3a-
KOH COXpaHEHUs1 MacChl, CO3/IaHUE MOJENIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Bakueiumne npeacTaBUTe M HEOPraHMYECKHUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U mpocToe
BeniecTBo. Haxoxaenue kucnopoaa B npupoae, pu3ndeckrue 1 XMMHUYECKUe CBOM-
ctBa (peakuuu ropenust). Okcuanl. [Ipumenenue kucnopoaa. CriocoObl MoTy4eHus
KHCJIOpOJia B JIaDOpaTOpUH M MPOMBIIUIEHHOCTU. KpyroBopot kuciopoaa B npu-
pozne. O30H — armmoTponHas MOIU(DHUKAIMS KHUCIOPOIa.



TennoBoit 3P PeKT XMMHUUECKON peakui, TePMOXUMUYECKUE YPaBHEHUS, K-
30- U SHJOTEPMHUYECKHUE peaKlMU. TOMIMBO: yrOjdb U METaH. 3arpsi3HEHUE BO3MY-
Xa, YCUJICHUE TapHUKOBOTO 3 deKTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BemecTBo. Haxoxkaenne Bogopoa B mpupo-
ne, pu3nvyecKkue U XMMHYECKIe CBOMCTBA, MPUMEHEHHE, CIOCO0bI nmoayyeHus. Ku-
CJIOTBI U COJIH.

Momnsipublii 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. Hackl-
LICHHBIE U HEHACBIIIEHHBIE pACTBOPHI. PaCTBOPUMOCTH BEmIECTB B BoAe. MaccoBas
JI0JIs1 BEUIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OcHOBaHusA. Ponb pac-
TBOPOB B MPUPOJIC U B KU3HU uesioBeka. KpyroBopoT Bo/ibl B pUpoe. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuapl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) 1 HECOJIe00pa-
syromue. Homenknarypa okcuioB. @usndeckre 1 XUMUYECKHE CBOMCTBA OKCHUIOB.
[Tomy4yeHnue OKCHUIOB.

OcHoBanusi. Knaccudukanuss ocHOBaHMIM: MIETOUYU U HEPACTBOPUMBIE OCHO-
BaHus. Homenknarypa ocHoBaHuii. PU3nyecKue U XMMUYECKHE CBOMCTBA OCHOBA-
Huii. [lonyuenne ocHOBaHU.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMUYECKUE CBOMCTBA KUCHOT. Psax aktuBHOCcTH MetaiuioB H. H. bekerosa. Ilomy-
YEHUE KUCIOT.

Conu. Homenkiarypa coiieil. @U3NUYECKHUEe U XUMHUYECKUE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuu IKCnepumeHm:

KaueCTBEHHOE OMpEIeNICHUE COAEpKaHUsl KHCIOPOIa B BO3AyXe, MOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHUE CBOWCTB KHUCIOpOAa, HAONIOICHUE B3au-
MOJICHCTBHS BEIIECTB C KUCIOPOJOM W YCIOBUSI BOSHUKHOBEHUSI U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OIMKMCAHUE UX CBOMCTB,
noJlyueHue, cooupanue, paclio3HaBaHUE U U3y4YeHUE CBOMCTB BOAOpOa (TopeHue),
B3auMoJielicTBUE Bojioposia ¢ okcuaoM meau (1) (Bo3aMokHO MCTONIb30BAHHUE BU-
JleoMaTepraIoB), HaOI0IeHHEe 00pa3IoB BEIIECTB KOJUUESCTBOM 1 MOJIb, HCCISHO-
BaHHE 0COOEHHOCTEN PacTBOPEHHUS BEIIECTB C Pa3IUYHON pacTBOPUMOCTBIO, TIPHU-
TOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOIO BEIECT-
Ba, B3aMMOJICHCTBUE BOJBI C METaulaMu (HaTPUEM M KajblieM) (BO3MOXHO HC-
MOJIb30BAaHUE BHUICOMATEPUAIIOB), HCCIECIOBAHHUE O0OPa3I[0B HEOPTAHMUECKUX Be-
IIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHHS OKPACKW WHIUKATOPOB B
pacTBopax KHUCJOT W Iesodel, n3ydeHue B3aumojiercTBus okcuma meau (ll) c



pPacTBOPOM CEPHOM KHMCJIOTBI, KACIIOT C METAJUIAMH, PEAKIIMHA HEUTpaIu3aluu, mo-
Jy4EHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO METAJUIa JPYIMM H3
pacTBOpa COM, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeumme Kiac-
Chl HEOPTraHUYECKUX COECTUHEHUIN.

IHepuonuueckuii 3akoH u Ilepuoamyeckasi cucreMa XHUMHUYECKHX )JJIe-
meHTOB /I. U. MenneseeBa. CTtpoeHue aroMoB. XuMHu4ecKkasi cBsi3b. OKucJIu-
TeJIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

[lepBble TOMBITKH KIACCU(DUKAIMU XUMHUYECKUX dieMeHTOB. [loHsTtne o
rpynmnax CXOJHbBIX 3JIEMEHTOB (ILIETOYHbIE U IIEJI0YHO3EMENbHbIE METAIIbI, Taio-
reHbl, HUHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEepHbIE OKCHUIBI U
TUJIPOKCUBI.

[lepnognuecknii 3axoH. Ilepuonnueckas cucTeMa XUMHUYECKUX IIEMEHTOB /.
N. MenneneeBa. KopoTtkonepuonnas u giuHHonepuoaHas (opmel [lepuonuue-
CKOM cucteMbl xuMmuueckux aneMeHToB [[. M. Menneneesa. llepuoasl u rpymnmsl.
@U3NYECKANA CMBICII MMOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYNIIBI JJIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMUUYECKHUX 31eMeHTOB [lepuonuye-
ckoi cucremnl . . MenneneeBa. XapakTepuCTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojoxeuuto B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS paguyca aTOMOB XMMHUYECKHX DJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoaunyeckoro 3akoHa u [lepuoanyueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JIJIA pa3BUTHs HAyKu U npakTuku. [{. 1. MeHnneneeB — yu€HbIN U rpax-
JTaHVH.

Xumudeckas cBs3b. KoBajieHTHast (MOJsipHAsE M HEMOJSIPHAs) CBS3b. DJEK-
TPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenpb okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponec-
Chbl OKUCJIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IMHKA C pACTBOPAMU KUCJIOT U LIEJIOYEH, IPOBEACHUE OIBITOB, UILIIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA (TOpEHUE,
peaKIuy pa3ioKeHUs, COSTUHEHHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXnpeaqMeTHbIX CBA3EH NMPU U3YYEHUH XUMUU B 8 Kilacce ocy-
HIECTBIISIETCS Yepe3 UCIOIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHATUH, ABISIOIIMXCA CUCTEMHBIMH ISl OTICIBbHBIX HNPEAMETOB €CTECT-
BEHHO-HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TIOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpws,
3aKOH, aHAJIN3, CUHTE3, KJIACCU(PUKAINS, TIEPUOAUIHOCTh, HAOIIOIEHNE, YKCIICPH-
MEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TO-
bl, PAIMOAKTUBHOCTb, MOJIEKYJIA, AEKTPUUECKUHN 3apsij, BEIIECTBO, TEJI0, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3NYECKUe BEIMYUHBI, SAUHUIIBI H3MEP e-
HUSI, KOCMOC, IJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI, MOJIE3-
HBIE HCKOITA€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[Iepunonnueckunt 3akoH. Ilepuoauueckas cucremMma XUMUYECKUX 3JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHHUE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHUHM CBOWCTB XH-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAbLUI U UX COCIUHEHNUM B
COOTBETCTBHH C IOJ0KEHUEM AJIEMEHTOB B lleprnoanyueckon cucTeMe U CTPOEHUEM
MX aTOMOB.

CrtpoeHue BellecTBa: BUIbl XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
ETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPUCTAUIMUECKOM PEIIETKH U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukainys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BELIECTB, OTHOCSIIUXCSA K Pa3JIMYHbIM KJIACCaM HEOPTraHUYECKUX COENIU-
HEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Krnaccuduxkaiums XuMUYeCKUX Peakiiuid 1Mo pa3IudHbIM MIpU3HaKaM (TI0 YUCITY
U COCTaBY yUYaCTBYIOUIMX B PEAKIMM BELIECTB, MO TEMI0BOMY 3P deKTy, no ume-
HEHUIO CTETEHEH OKHUCJICHUS XMUMHUYECKUX DJIEMEHTOB, M0 OOpaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U 3HJIOTEPMUYECKUE PEAKLIHUH, TEPMOXUMUYECKHUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonstue o0 0OpaTUMBIX U He-
00paTUMBIX XUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOT€HHBIX U T€TePOreHHBIX pe-
akuusx. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMHYECKOW PEAKLIHMU U IOJOXKEHHE XUMUYECKOTO PaB-
HOBECHS.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIbHBIC PEAKIUU, AJICKTPOHHBIN OanaHC OKHC-
JIUTEIBbHO-BOCCTAHOBUTENBHOUN peakunu. COCTaBIeHUE YPAaBHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEHHBIX PEAKITUH C UCTIOIB30BAHIEM METO/IA MJIEKTPOHHOTO OalaHca.

Teopust PAEKTPONIUTUUECKON JUCCOUALIMU. DIECKTPOIUTHI U HEANEKTPOIUTHI.
Katnonbl, annoHpl. MexaHu3M AMCCOLMAIMU BEIIECTB C PA3JIUYHBIMU BHUIAMU
XuMu4eckoi cBsizu. CteneHs auccouuannu. CUIIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.



Peakunu nonHoro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMii HOHHOTO 0OMeHa,
IIOJIHBIE U COKpAIEHHBIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KUCIOT, OCHO-
BaHU U COJIEM B CBETE MPEICTABICHUN 00 3JIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakinu Ha MOHBL. [[oHATHE O THApPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMHU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIJIOB M HEMETaJUIOB (rpaduTa 1 aiMasa), CII0KHBIX BEIIECTB (XJI10-
puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUU OT
BO3JIEUCTBUS PA3IMYHBIX (haKTOPOB, UCCIEIOBAHUE IIICKTPOIMPOBOJHOCTH PACTBO-
POB BEILIECTB, IpoOIEcca TUCCOLMALUMU KUCIOT, 1IeIo4Yeil u conel (BO3MOKHO HC-
M0JIb30BAaHUE BHJIE0 MATEPHAIIOB), TPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIHUX MPH-
3HAKU MPOTEKAaHMs peakUuid MOHHOro ooMeHa (0Opa3oBaHUE OCaJKa, BbIAEICHUE
rasa, oOpa3zoBaHM€ BOJIbl), OIBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKUUi (TOpeHHe, peakUuu pasjoKEHUs, COEIUHEHUs),
pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MOMOILBIO KAYECTBEHHBIX PEaKIUi Ha
WOHBI, PEIICHNUE FKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTtanibl U MX coeIMHEHUSA

OOwras xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, Xapak-
TEpHbIE CTerneHu okucieHus. CTpoeHue u (pu3MuecKue CBOICTBA MPOCTHIX Be-
HIECTB — raJoreHoB. XMMUYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOACHCTBUE C
MeTajlaMH, HeMEeTaJlJlaMu, 1ejao4aMu). XjaopoBoaopo . CossiHasg KUCI0Ta, XUMHU-
YECKUEe CBOMCTBA, IIOJIy4YE€HUE, IPUMEHEHUE. [[elicTBHE XJIOpa U XJIOPOBOAOPOIa HA
OpraHu3M 4eloBeka. BaxkHelme Xaopuasl U UX HAX0XKIECHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu OokucieHus. CtpoeHue W (U3NUECKHe CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U CEepbl. AJUIOTPOINHbIE MOAU(PUKALIMKM KUCIOPOAa
U cepbl. XuMHUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciorta, (GU3NYECKUE U XMMUYECKUE CBOMCTBA (00IIMe KaK MpeCTaBUTe-
JIs1 KJlacca KUCJOT U crnenuduyeckre). XUMUYECKUE PEeaKIuu, JIexkKalllue B OCHOBE
MPOMBIIIVIEHHOT'O CIOc00a MOJIy4eHUs] cCepHOUM KUcnoThl. [IpuMeHenne cepHol Ku-
cioThl. Conu cepHOM KUCIIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxox-
JIEHUE CEpbl U €€ COEAUHEHUH B MpUpojie. XUMUUYECKOE 3arps3HEHUE OKPYKAIO-
el cpeabl COEAMHEHUAMH Cepbl (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHUE BO3AyXa U BO-
JOEMOB), CITIOCOOBI €0 MPeIOTBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor azora B npupoje. AMMHAK, €T0
bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJyYeHue U npuMenenne. Colii aMMOHUS,



X QU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ ToJydeHHne, GU3NUECKUEe W XUMHYCCKHE
cBOICTBa (00IIME KaK MPEACTaBUTENS Kacca KUCIOT U cnerupuueckne). Mcmomnb-
30BaHME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX yI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKPYXKAIOUIEH cpeAbl COCIMHEHUSAMH a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3yxa, MOUBHI U BomoéMoB). docdop, amioTponHsie Mo-
mudukanuu pocdopa, pusudeckrne u xummudeckue cporictsa. Okcun pocopa (V)
u (ochopHas kucnora, puU3MUECKHEe U XUMUYECKHUE CBOICTBa, moiydyeHue. Mc-
noJib3oBaHue ¢pochaToB B Kaue€CTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIICHHS. YTJEpOJ, aJJIOTPOIHbIE MOAU(UKa-
MU, PacIpOCTpaHEHUE B TpuUpoje, GU3MYECKHUEe U XUMUYECKHE CBOMCTBa. AJ-
cop6musi. KpyroBopor yriepozaa B npupoje. OKkcuabl yriepojia, ux Gu3ndeckue u
XUMHUYECKUE CBOMCTBA, NEHCTBHUE HA JKUBBIC OPTaHU3MBI, MMOJTYYEHUE U MIPUMEH e-
HUE. DKOJIOTHYeCKue mpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa
100aIbHOTO MOTETUICHUS KJIMMaTa, MapHUKOBRIN 3 ekT. YronbpHas Kuciaora u eé
COJIM, UX (PU3MUECKUE U XMMHUUECKHUE CBOMCTBA, MOJyUYeHUe U mpuMenenue. Kaue-
CTBEHHAs peakiusi Ha kKapOoHaT-uoHbl. Mcmonab3oBaHue kapOOHATOB B OBITY, Me-
JUITUHE, TIPOMBIIIJIEHHOCTH U CETHCKOM XO035HCTBE.

[TepBoHaUAbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJ, TIIMUEPUH, YKCYCHas KUCIO0TA).
[IpupoHbIe HICTOYHUKH YTIIEBOIOPOOB (YT0Jib, MPUPOHBIN Ta3, HEDTh), TPOIY K-
Thl UX mepepaboTku (O€H3UH), UX POJb B OBITY U MPOMBIIIIEHHOCTH. [loHATHE O
OMOJIOTUYECKHA BAXKHBIX BEIIECTBAX: JKMpaX, OejKax, yrieBoJax — M UX POJH B
JKU3HU 4YesioBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX CO-
€INHEHNH.

KpemHuii, ero ¢pu3ndeckue 1 XUMUYECKHAE CBOMCTBA, TIOJyUYCHUE U TIPUMEH €-
Hue. CoennmHEHUST KpeMHUs B npupoje. OO0mme npeacTaBieHus 00 OKCHIE KPeM-
Hus (V) u xpemuueBoit kuciore. CUIMKAThI, X UCIOIb30BaHUE B OBITY, B MPO-
MBIIIUIEHHOCTU. BaKHEeWIMe CTPOUTEBHBIE MaTepUasbl: KEpAMHUKA, CTEKJIO, Iie-
MEeHT, 0€TOH, kene300eToH. [Ipo6iaemMbl 6€30MacHOr0 MCHOJb30BAHUS CTPOUTEIh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 0Opa3I0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEICHNE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAONIOCHHUE MPU3HAKOB
WX TIPOTEKAHMSI, OTBITHI, OTPAKAIOIINE (PU3HICCKUE U XUMUIYECKHUE CBOMCTBA Tajo-
T€HOB U MX COEIUHEHHHM (BO3MOKHO HCIOJb30BAaHUE BHUJIEOMATEPHUANIOB), O3HA-
KOMJICHHE C O0pa3liaMH XJIOPUAOB (TaJIOT€HUJIOB), O3HAKOMJIEHHE C OOpa3lamu
cepbl U €€ coeqUHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), HAOII0-



JIeHUE Tporiecca oOyTIIMBaHUS caxapa MOoJ ICUCTBHEM KOHIICHTPUPOBAHHOU Cep-
HOW KHCIIOTHI, U3yUYE€HUE XUMUYECKUX CBOMCTB Pa30aBIEHHOW CEPHOW KHUCIOTHI,
MIPOBEICHNE KAaUYEeCTBEHHON peaKIiy Ha CyIb(haT-uoH W HAOIOICHUE TTpU3HaKa e€
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (DU3MYECKMMU CBOMCTBaMH a30Ta, ¢ochopa u ux
COEIMHEHUN (BO3MOXKHO UCIOJIb30BAaHUE BUACOMATEPUAIOB), 00Opa3liaMyi a30THBIX
u GhochopHBIX yaoOpeHul, moydeHne, coonpanre, pacro3HaBaHUE U U3YYCHHE
CBOMCTB aMMMaKa, MPOBE/ICHNE KAYeCTBCHHBIX PEAKIMi HA MOH aMMOHHS U (ocC-
dbaT-uoH U M3y4YeHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJECHCTBUE KOHIEHTPUPO-
BaHHOW a30THOM KHUCIOTBHI C Melbi0 (BO3MOXHO HCIOJb30BAHHME BHUAEOMATEpHa-
JIOB), U3y4YEHUE MOJIeNIeH KPUCTAUIMYECKUX PEMIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJcOpOLMM PACTBOPEHHBIX BELIECTB AKTUBHUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojiydeHue, coOupaHue, pacrno3Ha-
BAHUE U M3YYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a, IpPOBEACHUE KAYECTBEHHBIX pEaK-
Ui Ha KapOOHAT M CUJIMKAT-HOHBI M U3y4YeHUE MPU3HAKOB UX MPOTEKaHHUs, O3HA-
KOMJIEHHE C MPOAYKIHUEN CHIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE dKCIEPUMEH-
TAJIBHBIX 33]1a4 10 TeMe « BaxkHenIne HEMETaIbl U KX COCTMHEHUS.

MeTasuibl 4 X COCAMHEHMSI

OO01mast XxapakTEepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
uX noJioxxenus B I[lepuogmueckont cucreme xumuueckux sneMeHToB . Y. Menne-
JieeBa U CTPOECHMUsS aToMOB. CTpoeHHE MeTaioB. Meramndeckasi CBA3b U MeTall-
JNYECKasi KPUCTALTNYECKAS PEIIETKA. DIEKTPOXUMUYECKUN PSJT HAMPSHKEHU Me-
TaIoB. @U3NUECKHUE U XUMHUUECKHE CBOMCTBA MeTalmoB. OOIHMe criocoObl momy-
yeHus: MeTasuioB. [loHATHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX
oT koppo3uu. CruiaBsl (CTajab, YyTyH, JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIILJIEHHOCTH.

[Ilenounsie meTambl: noynoxkeHue B Ilepuoanyeckoil cucremMe XMMHUYECKHUX
sanemeHToB /. . MeneneeBa, cTpoeHHe UX aTOMOB, HaXOKJIeHUE B ipupoae. Pu-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA mpuMepe HaTpus U Kanus). OKCUIbI U TUJI-
POKCHUIBI HATpUs U Kalius. [[puMeHeHNe MIET0UYHbIX METAJIOB U UX COCTUHEHUN.

[IlemoyHO3EeMENBHBIE METAJUIBI MATHUM U KIbLUMM: nonoxenue B [lepuonu-
YeCKON cucreme xumuueckux siiemeHToB [[. M. MenneneeBa, ctpoeHue ux aro-
MOB, HaxOXJIeHHE B npupoje. Ou3ndyeckue U XMMHUYECKUE CBOMCTBA MAarHus U
Kanblus. BaxkHelme coenuHeHus] Kalblus (OKCHA, THUAPOKCHUI, cosu). KEcT-
KOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEHUS.

ArOMUHHI: TIoJI0keHKE B [lepnonnueckoit cucreMe XUMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpoeHHE aToMa, HaxXOXKAcHUE B npupoae. dusznueckue u Xu-
MUYECKHE CBOMCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA W THIPOKCHIA
AJTIOMUHUSL.



Keneso: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa, cTpoeHHE aTOMa, HaXOXKJIeHHUE B npupoae. Ousznueckue u XuMHu-
YeCcKue CBOMCTBA *kele3a. OKCHIbI, THIPOKCH Bl 1 conu skene3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C 00pa3laMi METAIIJIOB U CILJIABOB, UX (PU3NUECKUMU CBOMCT-
BaMU, U3yUYCHHE PE3YIHTATOB KOPPO3UU METALIOB (BO3MOKHO MCIOJIb30BAHUE BU-
JleoMaTepruaoB), 0COOEHHOCTEW B3aMMOIEHCTBHS OKCUA KallbLIUsS U HATPHS C BO-
0¥ (BO3MOYKHO HCIIONB30BaHUE BUJEOMATEPUATIOB), UCCIEIOBAHUE CBOWCTB KE-
CTKOHM BOJIbI, MpOIECca TOPEHUS Kelie3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMNA Ha HOHBI:
MarHusi, Kajublus, aroMunus, nuHka, xenesa (1) u xenesa (l1), mequ (1), na-
OJIt0JICHHE U ONHMCAHUE MPOIECCOB OKpAIIMBAHUS [IJIAMEHU MOHAMU HATpUsl, Kalus
U Kaiblus (BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HCCleI0OBaHUE aMQo-
TEPHBIX CBOMCTB TMJPOKCHA alFOMUHUS W THAPOKCHUIA LIMHKA, PEIICHUE JKCIIe-
PUMEHTAJIBHBIX 33/1a4 10 TeMe «BaxkHelme MeTallibl U KX COSIUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecrBa 1 marepuasibl B TOBCEIHEBHOM KU3HU 4eloBEeKa. be3omnacHoe nc-
M0JIb30BAaHUE BEIIECTB M XMMUUYECKUX peakiuii B ObITy. [lepBas momoip mpu Xu-
MUYECKHUX 0KOTraxX U OTPaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromleh cpeabl (MpeaenbHas J0mycTUMast
KOHILIEHTpaius BemiecTs, nainee — [1/IK). Ponp xuMuu B pemieHun 3KOJIOTrMYEeCKUX
npooGem.

Xumuyeckuui IKcnepumenm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJO, CIUIaBhl METAUIOB, MOJMMEPHbIC
MaTepHuabl).

Mesicnpeomemmnule ceazu

Peanuzanust MeXNpeIMETHBIX CBSI3€W MPU U3YYEHUU XUMUU B 9 Kiacce ocy-
IIECTBIIACTCS Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHATHM,
TaK W TOHATHM, SBISIONIUXCS CUCTEMHBIMU JJII OTJEIBHBIX MPEIMETOB €CTECT-
BEHHO-HAy4YHOTI'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHUS: HAY4YHBIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHusl, aHallu3, CUHTE3, KJIaCCU(PUKAIIUS, TTEPUOIUIHOCTH, HAOIIOEHUE, DKCIIEe-
PUMEHT, MOJICIMPOBAHKUE, U3MEPEHUE, MOJIEb, SBICHHE, MapHUKOBBIN 3(P(DEKT,
TE€XHOJIOTUS, MATEPUAIIBI.

duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHUJ, U30TO-
bI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, IPOBOJIHUKH, MTOIYIIPO-
BOJHUKHU, TUAICKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHUE BEIIECTBA, a3, pacTBOpP, PACTBOPUMOCTb, KPHUCTAJUINYECKas PELIETKa,



CIUTaBBI, (PU3NYECKUE BEIIMUNHBI, CIMHUIIBI U3MEPEHHS, KOCMUYECKOE TTPOCTPAHCT-
BO, IJIAHETHI, 3BE3b1, CoTHIIE.
buonorus: dorocunTe3, npixanme, Omocdepa, IKOCHUCTEMA, MHUHEPATHLHBIC
yI0OPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.
['eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIC TOPOJBI, TOJIC3-
HBIC HCKOTIAeMbI€, TOTUIUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE PE3YyAbTAaThl OCBOCHUS MPOrPAMMBI OCHOBHOT'O 00I1IIero 00pa3o-
BaHUS JOCTUTAIOTCS B XOJi€ OOy4YEHHUSI XMMUM B €JUHCTBE y4eOHOW U BOCHHUTA-
TEJIbHON JEATEIbHOCTH B COOTBETCTBUM C TPAJAULHOHHBIMA POCCUWCKUMH COLIAO-
KYyJIbTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHATHIMU B OOIIECTBE
npaBuIaMi U HOPMAaMH TOBEJEHUSI U CIIOCOOCTBYIOT IMpoOIleccaM CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE pE3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYyYarOUIUXCSl PYKOBO-
JICTBOBATbCA CUCTEMOW MO3UTHBHBIX LEHHOCTHBIX OPUEHTALMI U paclIMpeHue
OMBITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEJMIO0, MOHUMAaHUs 3HAYCHUSI XMMUYECKOW HAayKH B >KU3HHU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOI MHOpMaIHEl o re-
PEIOBBIX TOCTUKEHUSX U OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMHH, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOKWCTBE MHpa U OOLIECTBA;

2) rpaskKAaHCKOr0 BOCTIMTAHUSL:

MPEACTABICHUS O COIMAIBHBIX HOpMaxX M MPaBUJIaX MEKIMYHOCTHBIX OTHO-
[ICHUI B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO I1O-
Je3HOM, yueOHOMCCIIe10BaTENbCKONW, TBOPUECKON U APYTrUX BUAAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JI€ATEIbHOCTH P BBITIOJIHEHUH y4yeO-
HBIX, TTO3HABATEIbHBIX 3a7a4, BBHITOTHEHUH XUMUYECKUX JKCIIEPUMEHTOB, CO3/1a-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOMOHMMAHHUIO M B3aUMOIIOMOIIU B
IIpoIIecce ATON yUeOHOM AeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TIOBEJCHUE H
MOCTYIKA CBOMX TOBApHUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YU &-
TOM OCO3HAHMSI OCIIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XMMHYECKON pEeaKluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIFOLIUE OC-
HOBY JIJISI IOHUMAaHUs CYITHOCTH HAay4YHOU KapTHHBI MHPA, MPEJCTaBICHUSI 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C TMPHU-
POAHOM CPEIOM, O POJIM XUMUHU B TO3HAHUHU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOTIOJaEMBIX MPOIIECCOB U SBJICHUM, T1O-
3HABATEJbHOU, THPOPMALIMOHHON U YUTATEIbCKOW KYIbTYPhl, B TOM YHCJI€ HABBI-
KOB CaMOCTOSATENIbHON paboThl ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATypOil,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHI;



UHTEepeC K OOyYeHUIO U MO3HaHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH U CIIO-
COOHOCTH K caMOOOpa30BaHUIO, TPOCKTHON U HCCIEN0BATEIbCKON JIESITEIHHOCTH,
K OCO3HAHHOMY BBIOOPY HamlpaBJIEeHHOCTH M YPOBHS 00y4€HHUS B JaJIbHEHIIIEM;

4) hpopMHUPOBAHUS KYJIBTYPbI 3I0POBbSI:

OCO3HAHHUE IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 370pO-
BbIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 >KW3HMU, OCO3HAHHUE IMOCIEJCTBUI U HENpH-
ATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aNKOTO0JIsl, HAPKOTUKOB, KYpEeHHsI ), HEO O-
XOJJMMOCTH COOMIOACHUS TPaBUJI 0€30MaCHOCTH MpU OOpaAIICHUH C XUMUYECKUMHU
BEIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K MPAaKTUYECKOMY M3YUCHHIO Tpodeccuii U TpyAa pa3IndHOro poja,
yBa)XEHHE K TPYAY U pe3ybTaTaM TPYJO0BOU EATEIHHOCTH, B TOM YHCIIe HA OCHO-
B€ MPUMEHEHHUS MPEAMETHBIX 3HAHUM 10 XMMMH, OCO3HAHHBIN BBIOOp MHIUBUAY-
aJIbHOM TPAEeKTOPUM NPOAODKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEpE-
COB U CIOCOOHOCTU K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycC-
MENIHON TPO(ECCHOHATBPHON JESTENBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTD aJaNTUPOBATHCA B MPO(ecCHOHATEHOM cperie;

6) 9K0JI0THYECKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPHUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, MOHMMAaHWE IICHHOCTH 3J0POBOTO H
0e3omacHOro odpasa *U3HHU, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (U3HU-
YeCKOMY M TICUXWYECKOMY 3[I0POBBIO, OCO3HAHHE LEHHOCTU COOJIOACHUS MpaBHII
0e30MacHOro MoBeACHUs MpHu paboTe ¢ BEIIECTBAMHU, a TaKKe B CUTyallUsIX, yIpo-
KAIOUINX 3/JOPOBBIO U KU3HHU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHMS, MOJydaeMble MPH M3YyYCHUH XUMHUH, IS
peleHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH TPUPOTHON CPEOH, sl TOBBIIICHHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhl, OCO3HAHUS II00ATBHOTO XapakTepa 3KOJIOTHU-
YecKUX MPoOJIeM U MyTeH UX PEIICHUs MOCPEICTBOM METO0B XUMUHU, SKOJIOTHY e-
CKOTO MBIIIJICHUSI, YMEHUSI PyKOBOJICTBOBATHCS UM B MO3HABATEIHHON, KOMMYHH-
KaTUBHOW M COLIMAJIBHOM IMTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATbDI

B cocraBe mMeranpeMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAUUMBbIE ISl (HOpMHU-
pPOBaHUS MUPOBO33PEHUS O0IIEHAYyYHBIE MOHATHS (3aKOH, TEOPHUs, MPUHIIUIL, THIIO-
Te3a, GakT, CUCTeMa, TIPOIIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MU IMO3BOJISIOT Ha OCHOBE 3HAHWM W3
THX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOW KapTHUHE
MUpPa, U YHHUBEpCaJbHbIE y4eOHbIE NeWCTBUA (IIO3HABaTeNIbHbIE, KOMMYHHKATHB-
HbIE, PETYJIATUBHbBIE), KOTOPbIE 00eCcTeuynBalT (POPMUPOBAHUE TOTOBHOCTH K Ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHON A TENbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jornueckue AecTBUs:

YMEHUS UCIOJb30BaTh MPUEMBI JJOTHYECKOTO MBILIUICHHS [IPU OCBOEHUU 3Ha-
HUMN: pacKpbIBaTh CMBICI XMMHUYECKUX MOHATUHN (BBIIEISATh UX XapaKTepHbIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMU MOHATUSIMH ), UCTIOJIB30BaTh MOH SI-
TUS U1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHHM, BEIOUPATh OCHOBAHUS U KPH-
TEepUM IS KiIacCU(UKALMA XUMHUECKUX BEIIECTB U XMMHUYECKUX pEaKlUi, ycTa-
HABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMHU U3YUEHUS, CTPOUTH
JIOTUYECKUE PACCYXKIIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH), N1€TaTh
BBIBO/IbI U 3aKJIFOYECHUS,

yMEHUE MPUMEHATh B MpOLEcCe MO3HAHMUS MOHATHUS (IMpeIMETHbIE U MeTa-
NPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOIb3YEMbIE B XHMHH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKasi (popMyJia U ypaBHEHUE XUMHU-
YECKOM peakuuu — MNpU PEHICHUH Y4eOHO-II03HABATENIbHbBIX 33/a4, C YYETOM 3THX
MOJICJIbHBIX TPEICTABICHUN BBISIBIATh U XapaKT€PU30BATh CYIIECTBEHHBIE NpPHU-
3HaKU U3Y4aeMbIX 00OBEKTOB — XMMUUYECKUX BEILECTB U XUMHUYECKUX PEAKIUM, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIE/ICTBEHHBIE CBS3U U MPOTUBOPEUNs
B U3y4YaE€MbIX MPOLECCAX U SBIICHUSX.

ba3oBble uccienoBaTeabcKHe 1eiiCTBUS:

YMEHUE UCIOJIb30BATh IMOCTABJIECHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MO-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHHUE OMBITA IO IMIAHUPOBAHUIO, OPTraHU3AIUK U TIPOBEJICHUIO y4Ue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HaOJI0aTh 3a XOJOM Ipoliecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (PopMylIupoBaTh 00OOIIEHNS U BBIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABISATh OTYET O IPO-
JeaaHHom pabdore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMPATh, aHAJIM3UPOBATh U UHTEPIIPETUPOBATH UH(POPMAIUIO pPa3-
JMYHBIX BUJOB U (DOPM IpENCTaBIICHUS, TOTYYAEMYIO U3 Pa3HbIX UCTOYHUKOB (Ha-
YYHO-TIOMYJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICpKAHUs, CITPABOYHbBIE TTOCOOUS,
pecypcbl MIHTEpHETa), KPUTHUYECKH OLIEHWBAaTh INPOTUBOPEYHMBYIO U HEJOCTOBEP-
HYI0 UH(GOPMAIIHIO;

yMEHUE TPUMEHATh Pa3uyHble METOAbl M 3aMpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, IPUOOPETEHUE OMbITA B
00JacTh MCHOJB30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OB-
JAJEHUE KYJbTYPOMl aKTHUBHOTO HCIIOJb30BAHUS PA3JIMYHBIX MOHCKOBBIX CUCTEM,



CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIBHYIO (POpMY IpeacTaBiIeHUS HH(OPMALIUU U
WLTIOCTPUPOBATH peIIaeMble 337a4d HECIOKHBIMH CXEMaMH, JuarpaMMamu, JIpy-
rumMu popmamu rpa@uKu ¥ X KOMOUHAIUSMU;

yMEHHUE UCIO0JIb30BaTh U aHAIM3UPOBATh B Ipoliecce yueOHOM U uccienoBa-
TEJIbCKON NEATETbHOCTH MH(GOPMAILIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO
XO3sIIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEeH MTPUPOIHOM CpEIbl.

KoMMyHHKaTHBHBIE YHHBepcalbHble YueOHbIe JeliCTBUS:

yMEHUS 3a7]aBaTh BOMPOCHI (B XOJIe IMajora u (Ujin) JTUCKYCCUH) MO CYIIECT-
By 00Cy>KIaeMoil TeMbl, (popMyIupoBaTh CBOU MPEIJIOKEHUS OTHOCUTEIBHO BbI-
NOJIHEHUS TIPEJIOKEHHOM 3a/1auH;

YMEHHSI TPEACTABIIATH MOJYYCHHBIE PE3yNbTaThl MO3HABATEIHHOU NEATENb-
HOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PE3yIbTaTOB BbI-
NOJIHEHUS] XMMHUYECKOr0 3KCIepuMeHTa (J1ab0opaTOpHOTO OIbITa, J1a00paTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3Ha-
BaTEIbHON M WCCIIEAOBATEIBCKON JEATENPHOCTH TPU PEIICHWH BO3HHUKAIOIINX
npoOsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUS MO3UIUH (00CYX-
NeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIUS COBMECTHBIX JI€ii-
CTBHI, ONpeiesieHue KPUTEPUEB IO OLIEHKE KauecTBa BBIOJHEHHOW padoThl U
Apyrue).

PeryisiTuBHBIE YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENbHO OINpPEAENATh eI AESTeNbHOCTH, IUIaHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesATEeIbHOCTh, BHIOMPATh Hanbosee d3(HPEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX U
MO3HABATENIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WIIM KOPPEKTUPOBATH TMPE-
JIO’KEHHBIM aJTOPUTM JIEWCTBUW MPH BBIIOJHEHUU 33JaHUN C YUYETOM IOJYyUYECHUS
HOBBIX 3HaHUN 00 M3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUX, OLIEHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€JIM, YMEHUE UCTOIb30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, TIpeijlaraéMble B YCIIOBUH 3aaHHA.

MNPEIMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yabTaToOB IO OCBOCHHUIO 0053aTENBHOTO COIEepKa-
HUS, YCTAHOBJICHHOTO JaHHOW (emepanbHONM paboueil mpOrpaMMOM, BBIIETSIOT:
OCBOEHHBIE 00YYaIOIIMMHKCS HaydHbIE 3HAHUSI, YMEHUS M CIIOCOOBI JeMCTBHIA, cIie-
mupUIecKue s MPeAMETHON 00macTi «XUMHUS, BUIBI NEATEIHHOCTH TIO MONY-
YEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIpEeTalry, NPpeoOpa30BaAHUIO U MPUMEHEHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYalIHsX.

K xonIy oOyuenus B 8 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



PACKpBIBATh CMBICII OCHOBHBIX XMMMUYECKUX IMOHSITHH: aTOM, MOJIEKYJIa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast 10J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHCJICHHUS, XUMHUECKas peaKius, Kiaccuukaius peakiuii: peakiuu co-
€IMHEHUs, peaklUu pa3yIoKEHUs, peakliu 3aMElICHUs, peakiui oOMeHa,
9K30- M SHAOTEPMUUYECKUE PEAKIMU, TEIIOBOW A(P(EKT peakiuu, sapo
aToMa, 3JIEKTPOHHBIN CJIO aToma, aTOMHasi OpOUTaib, painyc aToMa, XH-
MHYECKasl CBs3b, MOJSAPHAs W HEMOJSApPHAs KOBAJEHTHAs CBSA3b, MOHHAA
CBsI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi J0Jis BellecTBa (IIPOLIEHT-
Hasi KOHLIEHTpalMsl) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUN W IPHU-
MEHSTB 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBJIEHHUS (POpMyN Be-
LIECTB U YPAaBHECHUN XUMUYECKUX PEAKLUN;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX,
CTEIEHb OKHUCIICHUS 3JIEMEHTOB B OWHAPHBIX COEIMHEHUSX, MPUHAJJICK-
HOCTb BEUIECTB K ONpPEAEIEHHOMY KIIACcCy COEIMHEHUN 1o (popmyam, BUJT
XUMUYECKOHN CBS3U (KOBAJEHTHAsl U MOHHAS]) B HEOPraHUYECKUX COEIMH e-
HUSX;

packpeiBath cMbIci [lepuonuueckoro 3akona [[. 1. Menneneesa: neMos-
CTPUPOBATh NOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XUMUYeE-
CKHMX 3JIEMEHTOB OT HX IOJOKeHUs B [leprognueckoil cucreMe, 3aKOHOB
COXPAaHEHMs  MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaapo;

OIKCHIBaTh M XapakTepus3oBaTh TabnnuHyo Gopmy [lepuonudeckoii cuc-
TE€Mbl XUMUYECKHUX JJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIABHAs MOATPYyNIa
(A-rpynma)» u «nobdounas noarpynna (b-rpynmna)», mansie u Oonbllne
NEPHUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOpble uMeroTca B Tabnuie «lle-
pUoIMYecKas cucteMa xumudeckux 3meMeHToB /. . MenneneeBa» ¢ 4u-
CJIOBBIMH XAapAKTEPUCTUKAMU CTPOEHHsI aTOMOB XUMHUYECKUX DJIEMEHTOB
(cocrtaB u 3apsj g1pa, 001Iee YKCIo JIEKTPOHOB U paclpeiesieHue Ux 1o
AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE SJIEMEHThI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKUE PEAKIUU (110 YUCIY U COCTABY yYaCTBYIOIIMX B PEAKIMH Be-
IECTB, MO TEIIOBOMY 3D (DEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHUE CBOWMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLNN;

IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MpPEBpaIllEHUH B pas-
JUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MaccChl Be-
HIECTB, MAacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMylie COearHe-
HUS, MacCOBYIO JIOJIF0O BEILIECTBa B PacTBOPE, MPOBOIUTH PaCUETHI IO
YPaBHEHUIO XUMUYECKOUN peaKIlni;

MPUMEHSITh OCHOBHBIE OIEpallid MBICIUTEIIBHOU ACSTEILHOCTH — aHaAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHUe, CUCTeMaTU3aluio, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€H — JJI M3y4YEHHUS CBOWCTB
BEIIIECTB U XUMHUUYECKUX PEaAKIINi, €CTECTBEHHO-HAYYHbIE METOJIbI TTO3Ha-
HUS — HaOJIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT (pealib-
HBII U MBICJICHHBIN);

cJieIoBaTh MpaBWJIaM TOJIb30BaHUS XUMUYECKOW MOCYJ0M U Jaboparop-
HBIM 000pPYZIOBaHUEM, a TAK)KE MpaBUiiaM OOpaIeHUs C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX XMMHYE-
CKHMX OIBITOB MO MOJIYYEHHUIO U COOMpaHUI0 ra3000pa3HbIX BEIIECTB (BO-
J0poJia U KUCJIOPOJia), MPUTOTOBIIEHHUIO PACTBOPOB C OINpPEAEIEHHON Mac-
COBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBOIAUTH XU-
MUYECKUE SKCIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB ILEIOYEH U KH-
CJIOT C TIOMOIIBI0O UHJIUKATOPOB (JIakmyc, (heHoadTaaenH, METUIOPAHXK U

JpyTue).

K xonIy oOyueHus B 9 Kj1acce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XHUMHWYECKUX TOHSATHN: XUMHUYECKUU 3Jie-
MEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, TPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHUCIICHUS,
XUMUYECKasl peaKiys, XUMHYECKasl CBsI3b, TEIUIOBOM 3 (dEKT peakiuu,
MOJIb, MOJIAPHBI 00BEM, PacTBOpP, JICKTPOJUTHI, HEAICKTPOJUTHI, JICK-
TPOJIUTHYECKAS TUCCOIMAIMS, PEaKIMd MOHHOTO OOMEHAa, KaTaJm3aTop,
XUMHUUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTUMbIE PEAKIIUU, OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLMH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAaHOBJICHHE, AJTIOTPONHS, aM(DOTEPHOCTh, XUMUIECKAs
CBS3b (KOBaJEHTHAs, HOHHAsI, METAITNYECKAsl), KPUCTAINIMUECKasl PeIIET-
Ka, KOPpPO3HUsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOU PEaKkUuu, Ipe-
nenbHO nonyctumas konueHTpauus [1/IK BemecTsa;



WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKHX IMOHATUN W NpPHU-
MEHATH 3TU NOHATHUS PHU ONMCAHUU BELIECTB U UX MPEBPALICHUII;
UCIIOJB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBieHHs (GopMyl Be-
IIECTB U YPABHCHUI XUMUYECKUX PEAKLUM;

ONPENENATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS] XUMUUYECKUX 2JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OIpee-
JAEHHOMY KJIacCy COEAMHEHUH 1Mo (hopmyrnam, BUJ XUMHUECKOH CBS3H (KO-
BaJICHTHAs, WOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COCIUHEHUSX,
3apsi] MOHA 110 XMMHUUYECKOH (opMyJie, XapaKTep Cpelbl B BOJHBIX pacTBO-
pax HEOPraHWYECKUX COEAMHEHMM, TUI KPUCTAJUIMYECKOW PEIIETKU KOH-
KpPETHOTO BELIECTBA;

packpeiBath cMbIcl [lepuoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUpPOBATh €r0 MOHMMAHUE: OMMCHIBATh U XapaKTEPU30BaTh TAOJINYHYIO
¢opmy Ilepuommyeckoil cUCTEMBl XMMHMYECKHUX 3JIEMEHTOB: pa3iMyaTh
NOHATHUS «TJaBHas noAarpynna (A-rpynmna)» u «mnoooyHas noarpynna (b-
rpyImIa)y, Majble U OOJIbIINE NEPUObl, COOTHOCUTh 0003HAUYEHHUS, KOTO-
pbl€ UMEIOTCS B MEPUOAMYECKON TaONHIE, C YHCIOBBIMU XapaKTEPUCTHU-
KaM{ CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sapa,
o0111ee YMCII0 3JIEKTPOHOB U PaCIpe/iesIeHHE UX 10 3JIEKTPOHHBIM CII0SIM),
OOBACHATH 00IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COCIMHEHUH B MpeJenax MajblX MEPUOJIOB U TJIABHBIX MOATPYIII C Y4 -
TOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEILECTBa,
XMMHYECKUE peaklyu (110 YUCIy U COCTAaBy Y4aCTBYIOLIUX B pEaKIUU Be-
IIECTB, MO TEIIOBOMY d(PheKTy, M0 U3MEHEHUIO CTENEHEeW OKUCICHUS XHU-
MUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPAKAAsi ONUCAHUE MPUMeE-
paMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XHWMMHYe-
CKHUX pEaKLui;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTHUECKOW JUCCOLMALIMM KUCIIOT, 1IEI0-
Yell M coJiei, TIOJIHbIE M COKpAIIEHHbIE YPABHEHUS PEaKIil HOHHOTO 00-
MEHa, YpaBHEHUS pPEaKUUH, MOATBEPKIAIOIINX CYILIECTBOBAHUE I€HETHUY €-
CKOM CBSI3M MEX]ly BEIIECTBAMU Pa3IMYHbBIX KJIACCOB;

PAacCKpbIBaTh CYIIHOCTb OKHMCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM I10-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peakiuii;
IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3-
MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLIECHUN B Pa3JIMYHBIX YCIOBU-
AX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISPHYIO MacChl Be-
IIECTB, MACCOBYIO JOJI0 XMUMHYECKOTO 3JeMEHTa Mo (popmyse coeauHe-
HUSI, MAacCOBYIO JIOJIO BEIIECTBAa B PAcTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMHYECKON peaKIInu;

COOJIFOIaTh TIpaBHjia TMOJIb30BAHUS XMMHYECKOW TMOCyAod | j1aboparop-
HBIM 000pYZOBaHUEM, a TaK)Ke MpaBUiia OOPAIEHHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C WHCTPYKIHUSIMH IO BBHITIOJHEHUIO JTA0OPATOPHBIX XUMUYE-
CKUX OIBITOB MO TOJYYCHHIO M COOMPAaHUIO ra3000pa3HBIX BEIIECTB (aM-
MHUaKa U YTJIEKHCIIOTO rasa);

MPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE KAaUYeCTBEHHBIM COCTaB pa3jiny-
HBIX BEIIECTB: PACTIO3HABATH OMBITHBIM ITyTEM XJIOPH-, OPOMHUI-, NOAWI-,
KapOonart-, (ocdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI, KaTHOHBI
aMMOHUS ¥ MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpaxX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIMUA MBICTUTEIBPHON EATCITLHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 000O0IIEHHE, CUCTEMATHU3allUI0, BBHISBICHHUE MPHU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — JUIT M3YUYCHUSI CBOMCTB BEIIECTB U XUMU-
YECKUX PEaKIMi, eCTECTBEHHO-HAYyYHbIE METO/bl MO3HAHUS — HaOIIOJe-
HUE, U3MEPEHHE, MOJECIUPOBAHUE, IKCIEPUMEHT (peajbHbI U MBICICH-
HBII1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kouau4vecTBo 4acos
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LN POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejbHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHsE — BaxkHas 00J1acTh ec-

1.1 TECTBO3HAHUS U TPAKTUICCKOM 5 2 bubmorexa HOK

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

JESTEIIbHOCTH YeJIOBEKA

12 BertectBa 1 xXuMudeckue 15 bubnunoreka [JOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 3 1 bubnunorexa LIOK

' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnmnoreka HOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 1 bubmuoreka [{OK

HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoauueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3emMeHToB /. U. MengeneeBa. Ctpoenue arToMoB. XUMMU-

yeckas cBsA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE P€aKnuu

3.1 [lepnoanueckuii 3akoH u Ile- 7

bubnunorexa LIOK



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

puoanYecKasl CucTeMa XuMuye-
ckux saementoB M. 1. Menne-
neesa. CTpoeHHE aToMa

https://m.edsoo.ru/7f41837¢c

Xumnueckas cBsa3b. OKuciIn-

3.2 TebHO-BOCCTAHOBUTENIBHBIE 8 bu6nuorexa [HOK
' https://m.edso0.ru/7f41837c
peakiuu
bu6nmoreka [IOK
" 1
TP ° https://m.edso00.ru/7f41837c
Pe3epBHOE BpeMst 3 Bu6moteka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08



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

9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYeECKHE peaKIun
11 [ToBTOpEeHue u yriay6ieHne 3HaHUNH OCHOB- 5 1 bu6mmoteka [IOK
' HBIX pa3/elioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
' peakIimit https://m.edso0.ru/7f41a636
13 DNEeKTpOoIUTHYECKAs qucconuanus. XUMH- 8 1 1 Bbu6mmoteka [JOK
' YECKHUE PeaKkIiluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0m1as xapakTepuCcTUKa XUMHUECKHUX dJIe- 4 1 bubmuorexa [JOK
' MeHTOB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMHUYECKUX dJIe-
2.2 MeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL. L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepuCcTUKa XUMUIECKHX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHUECKUX dIIe-
24 MeHTOB IVA-rpynnel. Yriepoa v KpeMHUH U 8 1 2 Bubmmorexa [IOK
' PYTHIEL POA M XP https://m.edso0.ru/7f41a636
UX COEIMHEHUS
Hroro o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bubnmoreka IIOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomasi cpeaa
4.1 BertecTBa 1 Matepualisl B )KU3HA YeJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponp XUMUU B KHU3HA
YyeJoBeKa. XMMHS B CUCTEME HayK. Tena
U BeniecTBa. uU3nyecKkrue CBONMCTBA BE 1 02.09.24 bubmorexa [JOK
o ' o https://m.edsoo.ru/ff0d210c
HIeCTB. ATperaTHoe COCTOSIHHUE Be-
IIECTB.
bubmuorexa [JOK
IlonsaTue o0 MeTomax MO3HAHUS B XUMHUU 1 04.09.24
8 https://m.edsoo.ru/ffod227e
[TpakTuueckas padorta Ne 1 «IIpaBuna
paboTsl B 1abopaTopuu U IPUEMBI 00- 1 09.09.24 bubnnoreka [JOK
palienus ¢ 1abopaTopHLIM 000PYI0Ba- o https://m.edsoo.ru/ffod23dc
HHAEM»
Yucteie BemecTBa U cMecu. CIocoObl 1 11.08.94 bu6mmoreka [JOK
paszenenus cmecen R https://m.edsoo.ru/ffod26ca
[TpakTudeckas pabota Ne 2 «Paznene-
HI/II)G cMmecen (Hapn MMepe OUUCTKH 10 1 16.09.24 bubmorexa [JOK
3 puMep o https://m.edsoo.ru/ff0d28c8
BapeHHOM COJIN)»
BxonHast koHTpoJsIbHAs paboTa 1 1 18.09.24
bu6mmorexa [IOK
ATOMBI U MOJICKYJIBI
XHUMHYECKHUE JIEMEHTHI. 3HaKU (CUMBO https://m.edso0.L/ff0d2a6c
) ' 1 23.09.24 bubarorexa [JOK
JIbI) XUMHUYECKHUX DJICMEHTOB
https://m.edsoo.ru/ff0d2be8



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

bubmuoreka [JOK

8 IIpocThle U COKHBIE BEMIECTBA 25.09.24
p Hl https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYIISIDHOE YYCHUE 30.09.24
yip i https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSHCTBA COCTaBa BEILECTB. Eu 1OK
noInoTeKa
10 Xumunueckas popmyiaa. BanenrHocrs 02.10.24
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX DIIEMEHTOB
1 OtHocuTenbHas aTomHas macca. OTHO- 07.10.24 bubnuorexa [JOK
CUTEJIbHAsl MOJIEKYJIIpHAs Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 3JIeMEHTa 09.10.24 bubmuorexa [JOK
B COEIMHEHUU o https://m.edsoo.ru/ff0d350c
KonuuectBo BemecrBa. Moib. Mouisip-
Hast Macca. B3auMocCBSA3b KOJIUYECTBa,
13 MAacCChl 1 YUcJlia C TYPHBIX €IUHU 14.10.24 bubmaoreka IJOK
,_prK yp AT A https://m.edsoo.ru/ff0d5230
BenlecTa. Pacuérsl o opmynam xu-
MHYECKHUX COCIUHEHUN.
14 Du3nyecKue 1 XUMUYECKUE SBICHUS. 16.10.24 bubmuorexa [JOK
XUMHUUECKast peaKius o https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
15 XUMHUecKas peaklusd U €€ Ipu3HaKH. 21.10.24
pearh p https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexka [HJOK
16 23.10.24
XHUMUYECKUE YPABHEHH https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoIn4ecTBa, Macchl Belle-
17 CTBa 110 YPaBHEHUSIM XUMHYECKUX peak 06.11.24 bubmmorexa LIOK
. P P o https://m.edso0.ru/ff0d5708
1805051
Knaccudukanums XUMHYECKAX PEAKIIHIA
¢ P bubmuorexa [JOK
18 (coenuHeHus, pa3oXKeHHS, 3aMEIIECHUS, 11.11.24

obMmeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK

19 sHuukoneauct. O600IIeHNE U CUCTe- 13.11.24
B ATET. 270001 https://m.edso0.ru/ff0d40c4
MaTu3aIus 3HaHU I

20 KonTtponpHas padora Nel mo reme 18.11.24 bubnuoreka [IOK
«BellecTBa 1 XUMUYECKHE PEAKIIHIY o https://m.edso00.ru/ff0d4290
Bo3ayx — cmech razon. CocTtaB BO31y-

21 xa. Kucinoponx — anemeHT u mpocroe 50.11.24 bubnuorexa [IOK
BemiecTBo. O30H — aIOTPONHAsS MOJIH- o https://m.edsoo.ru/ff0d448e
dbuKamus Kuciopoa.

Haxoxxnenune xucnopoa B Ipupoe,
P P pv bu6mmorexa [IOK
22 ¢du3nUecKre U XMMHYECKHE CBOWCTBA 25.11.24
https://m.edsoo.ru/ff0d4614
(peakuuu ropenust). OKCUIbL.
[Mpumenenne kucnopona. CriocoOsl 1mo-

23 Jy4eHUsl KUCJIopoaa B jabopaTopuu u 9711.24 bubnuotexa [JOK
npomMblnuieHHOCTU. KpyroBopot kucio- o https://m.edsoo.ru/ff0d497a
pojia B IpUpo/IE.

TenoBoit 3¢ pexT Xxumuueckoin peak-
24 AU, TEPMOXUMUUYECKUE YPABHEHUA, DK- 02.12.24 Brbmrotexa OK
» TP P ’ o https://m.edsoo.ru/ff0d4790
30- ¥ 9HJOTEPMHUYECKHUE PEAKIUH.
TonnauBo: yroib W MeTaH. 3arps3HCHHE
25 BO3/IyXa y(I;I/IJ'IeHI/Ie na anoforo el 04.12.24 bubmorexa HOK
Ayxa, Y P o https://m.edsoo.ru/ff0d4c4a
dekTa, pa3pyiieHue 030HOBOTO CIIOSL.
[TpakTrueckas padota Ne 3 o reme Bu6 10K
HOIMOTEKA
26 «ITonyuenne u coOupaHue KMCIOpo/a, 09.12.24
i . P o https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY

97 Bonopon — snemeHT u npocroe Bele- 11.12.24 bubmuorexa [IOK
crB0. Haxoxenue B npupoe o https://m.edsoo.ru/ff0d4ddo0
Ou3nyecKkue 1 XUMUIECKIE CBONCTBA

28 16.1.94 bubmuorexa [JOK

Bogopoaa. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 Kwucno COJIH. 18.12.24
HCJIOTRL I COTH https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 Croco0B! MOJIy4eH!s! BOAOPOAa 23.12.24
i AOPOR https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme BuG 1OK
noInoTeKa
31 «[Tonyuyenue u cobupanue BOAOPOIA 25.12.24
yi N p AOPOAA, https://m.edsoo.ru/ff0d4f42
H3Y4YEHUE €T0 CBOMCTBY»
Monsipablii 00bEM ra3oB. 3aKoH ABO-
32 ra 0p Mouspublii 00bEM ra3os. Pacué 13.01.25 Bubmorexa ITOK
APO. P ' . https://m.edsoo.ru/ff0d542e
ThI 10 XUMUYECKUM yYPaBHEHUSIM.
Brruncienus o0b€Ma, KOJIUYECTBA Be- Eub 10K
noInoTeKa
33 €CTBa rasa 1o €ro u3B€CTHOMY KOJIH- 15.01.25
B . y https://m.edsoo.ru/ff0d55a0
YEeCTBY BEIIECTBA UITU 00BEMY
Brruucnenust 00bEMOB ra3oB 10 ypaB-
34 HEHUIO PEAKIIMU Ha OCHOBE 3aKOHA 00D 20.01.25 bubmaorexa [IOK
) peait . o https://m.edsoo.ru/ff0d5708
éMHBIX OTHOIIIEHUH Tra30B
35 du3nyeckre U XUMUYECKHE CBOMCTBA 99,0195 bu6mmoreka [JOK
BOJIBI A https://m.edsoo.ru/ff0d587a
bu6mmnoreka [JOK
36 OcHoBanus. Ilonsarue 00 nHAUKATOpPAX 27.01.25
8 p https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. PactBopsl. Ha-
CBHIIICHHBIE W HEHACHIIIEHHBIE PACTBO-
pbl. PacTBOpHMOCTH BEIIECTB B BOJE.
37 MaccoBast 105151 BeLIeCTBa B PAacTBOPE. 29.01.5 bubmuorexa [JOK
Ponp pacTBOpoB B IpHpone U B JKU3HU o https://m.edso0.ru/ff0d5b40
yenoBeka. KpyroBopot BOJbI B IpUpoOIE.
3arpsi3HeHue NpupoAHbIX Boa. OXpaHa u
OYHCTKA IPUPOIAHBIX BOJ.
38 [MpakTtdeckas padora Ne 5 o Teme 03.02.25 bubmmorexa [IOK
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«IIpuroroBiieHHE PaCTBOPOB C OIIpEC-
JIEHHOM MacCOBOM J10JIE paCTBOPEHHO-
T'O BELIECTBaY

https://m.edsoo.ru/ff0d5eba

KonTponpHas padora Ne2 mo teme «Ku-

bu6mmoreka [JOK

39 05.02.25
cinopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Knaccudukanmst HEOpraHM4eCKuX co-
equHennid. Oxcunapl. Knaccudukanus

40 OKCHJIOB: c0Jieo0pa3 ue (OCHOBHbIE 10.02.25 bubmorexa HOK

AOP: pasyroft ’ R https://m.edsoo.ru/ff0d664e
KHCIIOTHBIE, aM()OTEPHBIC) U HECOJICO0-
pasyromue. Homenkiarypa OKCHIOB.

41 dusznueckue M XUMHYECKHE CBOMCTBA 12.02.25 bubmuorexa [JOK
okcuoB. [TonyueHne OKCHIOB. o https://m.edsoo.ru/ff0d664e
OcHoBanwmst. Kiaccudukanus ocHOBa-

42 HUM: METOYN U HEPACTBOPUMBIE OCHO 17.02.25 bubmorexa LIOK

- P p - o https://m.edsoo.ru/ff0d67ca
BaHus. HoMeHkaTypa oCHOBaHHMiA.

43 du3nyecKre 1 XMMHUYECKHue CBOMCTRA 19.02.95 bubmuorexa [JOK
ocHoBaHui. [loiryuenre 0OCHOBaHUN. o https://m.edsoo.ru/ff0d67ca

44 Kucnotel. Kmaccudukamms kucnot. Ho- 94.02.95 bubnuorexa [JOK
MEHKIIaTypa KUCIIOT. o https://m.edsoo.ru/ff0dfee2
Ddu3nvecKue U XMMUYECKUE CBOMCTBA Bu6 OK

HOIMOTEKA
45 KucoT. Psijg akTuBHOCTH MeTailioB H. 26.02.25 1
https://m.edsoo.ru/ff0dfee2
H. Bekerona. [lonydyenue KUCior.
Comu. Homenknatypa coseil. ®dusuye-
46 CKHE H XI/IMI/ILIGCKZIIG): CBOMCTBa coJeit 03.03.25 bubmorexa LHOK
N ' R https://m.eds00.ru/00ad9474
[Tomy4yenue comnen.
[Ipaktuueckas padora Ne 6. Pemenne
SKCIePUMEHTAIBHBIX 3aJ1a4 110 TEMe
47 P bt 05.03.25 bu6mmnoreka [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUUECKHIX
COCTUHEHUIN)

https://m.edsoo.ru/00ad9b7c
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48 I'eneTuyeckas cBsI3b MEXy KilaccaMmu 10.03.25 bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnmoreka [JOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 12.03.25 httos://m.eds0o.ru/00ad9ch?
KonTtponsnas padora Ne3 o teme "Oc-
50 HOBHBIC KJIaCChI HEOPTaHUICCKHUX CO- 17.03.25 bubmoreia OK
o https://m.edsoo.ru/00ad9ela
eMHEHUN
[lepBble MOMBITKH KiaccU(PUKAIMN XU-
MUYeCKHUX neMeHToB. [lonsaTue o rpym-
max CXOJHBIX 3JICMCHTOB YHBIC U
51 Luaen(fqlc{)(z)laeMeniJ;eHee MC;TaE'IH;zI Oranoere— 19.03.25 bubmaorexa IJOK
’ https://m.edsoo.ru/00ad9ffa
HbI, HTHEPTHBIE Ta3bl). DJIEMEHThI, KOTO-
prie 00pa3yroT amMQpOTepHbIE OKCHUABI U
TUAPOKCHIBI.
[Iepnoanueckuit 3akoH. Ilepuonnueckas
cucTeMa XuMu4eckux siementoB [1. U.
59 MenaeneeBa. Koporkonepuoanas u 31.03.95 bubnuotexa [JOK
nnuHHOTIepuoaHas ¢hopmsl [lepuoanue- https://m.edsoo.ru/00ada52c
CKOM CHCTEMBI XMMUYECKUX 3JIEMEHTOB
J. 1. MeHneneena.
Ilepponet u rpynmel.  Duzmdeckuit
53 CMIiCHHHOpﬂHKOBEZE HOMEpa, HOMEPOB 02.04.25 bubmorexa HOK
’ https://m.edsoo.ru/00ada52c
NepHo/ia U TPYIIBI SJIEMEHTA.
54 Ctpoenne atomoB. CocTaB aTOMHBIX 07.04.25 bubmuorexa [JOK
siaep. M30Tonbl. DIeKTpOHBI. https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTo-
55 MOB IIepBbIX 20 XUMHUYECKHUX IIEMEHTOB 09.04.25 bubnmoreka [JOK

ITepuoanueckoii cucremst /1. 1. MeH-
JiereeBa.

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XUMHUYECKOTO 3JIEMEH-
Ta Mo ero mojoxeHutro B [lepuoamde-
ckoit cucreme JI. 1. Menaeneena.

bubmuoreka [JOK
56 3aKOHOMEPHOCTH W3MEHEHHUS paguyca 14.04.25
P pajty https://m.edsoo.ru/00ada824
aTOMOB XHMHYECKHX DIEMEHTOB, Me-
TAIMYECKUX M HEMETAIMYECKUX
CBOMCTB I10 TPyMIaM U TIEPHOIaM.
3nauenne llepuognyeckoro 3akoHa U
[leproauueckoil CUCTEMBI XUMHUUYECKUX
57 aneI)MeIfTOB JIST Pa3BUTHS HAYKH U IIPAK 16.04.25 Brommozexa IOK
D yi 1 ip S https://m.edsoo.ru/00ada96e
tuku. JI. . MenneneeB — y4€HbId U
TpaKJIaHUH.
DIEeKTPOOTPULIATETLHOCTh aTOMOB XH-

58 MHYECKUX 3JIEMEHTOB. XUMHUYECKas 21.04.95 bu6mmorexa [IOK
cBs13b. / Beepoceniickasi mpoBepoYHast o https://m.edso0.ru/00adaab8
pabdora

bu6mmoreka [IOK
59 HMonnas xumuueckas cBI3b 23.04.25
https://m.edsoo.ru/00adac34
KosanenTHas noisipHast XuMHYeCKas b K

60 P 28.04.25 nbmorexa [0
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HenossspHas XUMUYeCKas bub6nuoreka [IOK

61 30.04.25
CBSI3b https://m.edsoo.ru/00adaab9

bubmuoreka [JOK

62 CremneHb OKUCIEHUS 05.05.25

https://m.edsoo.ru/00adae28
OKHUCINTEIHLHO-BOCCTAHOBUATEIILHEIE Eub 10K
HOIHOTEKA

63 eakud. IIporeccsl OKUCIEHUS U BOC- 07.05.25
peaxt pott https://m.edso0.ru/00adb076
CTaHOBJICHUS.

bubnunoreka IIOK
64 OKHCIINTEIN U BOCCTAaHOBUTEH. 12.05.25 a

https://m.edso0.ru/00adb076
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65 KonTtponpsHas padora Ne4 mo teme 1 14.05.25 bubmuorexa [IOK
«Ctpoenue atoma. XMMHYECKas CBS3b» T https://m.edsoo.ru/00adb486
PesepBHblit ypok. O000IIEHNE U CUCTE- bubnuoreka [IOK

66 . 1 19.05.25
MaTH3amus 3HaHUuHU https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O600111€HNE U CHCTE- bubnmoreka [JOK

67 . 1 21.05.25
MaTH3alus 3HaHUN https://m.edsoo.ru/00ad9cb?2
P i . -

68 €3EpPBHBIN YPOK 9606IHCHI/IC U CHCTE 1 26.05.25 bubmmoreka [JOK
MaTHU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

[Tepuoanueckuii 3akoH. [lepuoanye-
CKasl CHCTEMAa XUMHYECKHUX DIIEMEHTOB
. . MenneneeBa. CtpoeHue aToma.

3aKOHOM€pHOCTI/I B HU3MCHCHHUHN
CBOMCTB XMMHUUYECKHX DJIEMEHTOB nep-
BBIX TpéX Nepruoa0B, KaJIMd, KaJIbLUA U
nux COG)II/IHGHI/Iﬁ B COOTBCTCTBHUHU C IIO-
JJOXKCHHUECM DOJICMCHTOB B HepI/IOILI/I‘le-
CKOHM CHCTEME W CTPOCHHUEM HX aTo-
MOB.

Knaccudukanus u HOMEHKIATypa He-
OpraHUYECKUX BEUIECTB. XUMHUUYECKUE
CBOIMCTBA BEIIECTB, OTHOCSIIIUXCSI K
pPa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCIWHEHMH, TCHEeTHYECKasl CBSA3b HE-
OpPraHUYECKUX BEILIECTB.

CrpoeHue BellecTBa: BUJIBI XUMHUYE-
CKOM CBSI3U. THIBI KPUCTALIMYECKUX
pPELETOK, 3aBUCUMOCTh CBOMCTB Bellle-
CTBa OT THUNA KPUCTAIMYECKON pe-
MIETKY U BUJIA XUMUYECKOM CBSI3H.

Bxongnas KOHTPOJIbHAsA paGOTa

KoanuyecTBo 4yacoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara

U3y4eHus

02.09.24

04.09.24

09.09.24

11.09.24

16.09.24

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmunorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6
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Knaccudukanus XUMAYECKUX PEaKIIHid
M0 Pa3NUYHBIM MpU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIUX B pPEaKIHH
BEIIECTB, MO TerIoBoMy 3ddexTy, mo
W3MEHECHUIO CTEIICHEH OKHUCIICHUS XU-
MHUYECKUX 3JIEMEHTOB, MO OOpaTUMO-
CTH, 10 YYaCTHUIO KaTalln3aTropa). JK30-
U DHIOTEPMHUYCCKHUE PEAKIUU, TEPMO-
XUMHYCCKHUE YPAaBHEHUSI.

18.09.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

[TonsiTHE O CKOPOCTH XMMHYECKOU pe-
akiun. [Tonsatue 06 0OpaTuMbIX U He-
00paTUMBIX XUMHYECKHUX PEaKIUsIX.
[IoHsiTHE O TOMOTE€HHBIX U I€TEPOreH-
HbIX peakuusx. I[lonarue o karanuse.

23.09.24

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonsATHE O XMMHYECKOM PaBHOBCCHUHU.
@akTOpsl, BIMAKOIIAE HAa CKOPOCTh
XUMUYECKON PpEaKUUU U IOJI0KEHHUE
XUMUYECKOIO PaBHOBECHS.

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakIMy, IEKTPOHHBIN OajgaHC OKHC-
JUTEIbHO-BOCCTAHOBUTEIBHON  peax-
muu. CocraBieHHE YpaBHEHUH OKHC-
JUTEITHbHO-BOCCTAHOBUTEIBHBIX  peaK-
U ¢ UCIOJNBb30BaHUEM METOMAA DIIEK-
TPOHHOTO OajaHca.

25.09.24

30.09.24

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus 3JIEKTPOIUTHUYECKON JUCCO-
HUALUHA. DJEKTPOJIUTHI U HEDIIEKTPO-
ymTel. KaTtnonsl, annoHsl. Mexanu3m
JUCCOITMAIIMN BEIIECTB C Pa3IMIHBIMHU
BUJIAMH XUMHYECKOH CBs3U. CTelneHb

02.10.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68
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JUuccouranuu. CunbHble U cia0Oble
QJICKTPOJIUTEI.

Peakuuu nonHoro ooMmeHa. Y ciioBus
MPOTEKaHUS PEAKIIUi HOHHOTO 0OMe-

bubmuoreka [JOK

11 07.10.24
Ha, MMOJIHBIE U COKPAIEHHbIC HOHHBIC https://m.edsoo.ru/00add448
YpaBHEHUS PEaKIUi.
CBoiicTBa KHCJIOT, OCHOBAaHHUH B CBETE
12 IIpPEJICTaBICHU 00 3JIEeKTpoIUTUYE- 09.10.24 bubnnorexka [JOK
CKOM pgucconuanuu. KadyecTBEeHHBIE o https://m.edsoo.ru/00add5d8
pEaKIuu Ha HOHBIL.
CgoiicTBa  coJieil B CBETE MPE/ICTaB-
13 JeHUl 00 SNMEeKTPOTUTHYECKON AHMCCO- 14.10.24 bu6mmoreka [JOK
nuanuy. KauecTBeHHBIE peakiuu Ha o https://m.edso00.ru/00add8b2
HOHEL.
bu6mmoreka [IOK
14 ITonsaTHE O THAPOIN3E COJIEH 16.10.24
P https://m.edsoo.ru/00add9d4
15 O06o001eHNe U CHCTEMAaTH3aIIHS 1.10.24 bubmuoreka [JOK
3HAHUH o https://m.edsoo.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenue 93.10.24 bubnuoreka LIOK
OKCIIEPUMEHTANIBHBIX 33249 o https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme
17 «DJIEKTPOIUTHYECKAS JUCCOIINALIUS 06.11.24 BrbmroTexa [IOK
p ' o https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLIUU B pACTBOPAX»
OO6m1ast XxapakTepuCTHUKa rajJoreHOB.
Oco0EeHHOCTH CTPOCHHS aTOMOB, Xa-
aKTEPHBIE CTEIIEHU OKUCIIEHHUS.
18 P P 11.11.24 bubmuorexa [JOK

CrtpoeHue u pu3NYecKue CBOKWCTBA
MIPOCTHIX BEIIECTB — raJOreHOB. XU-
MUYECKHE CBOWCTBA Ha MPUMEpPE XJI0pa

https://m.edsoo.ru/00addfe2
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(B3auMoJIelicTBHE C METAJIIaMU, HEME-
TajJlaMu, IIEJI0YaMH).

XnopoBogopoa. ColisiHast KUCTIOTA,
XUMHUYECKHUE CBOMCTBA, MOYUCHHE,
npuMeHeHue. [lelicTBre Xaopa U XJo-

bubmuoreka [JOK

19 13.11.24
POBOIOPO/Ia HA OPraHU3M YEJIOBEKA. https://m.edsoo.ru/00ade104
Baxuerime XJI0puabsl U UX HaAXO0XKIe-

HUE B TIPUPO/IE.
[IpakTrueckas padota Ne 2 o Teme
20 «[TomyueHne ConsTHON KUCIIOTHI, U3Y- 18.11.24 bubmorexa [JOK
. . https://m.edsoo.ru/00ade348
yeHue e€ CBOMCTBY»
Brruncnenus mo ypaBHEHUSIM XUMHYe-
21 CKHX PEaKIUid, eCIM OJIMH U3 pearcH- 20.11.24 bubmaoreka IJOK
https://m.edsoo.ru/00ade488
TOB JIaH B U30BITKE
OO1as xapakTepuCcTUKa SJIEMEHTOB
VIA-rpynmsl. OCOGEHHOCTH CTPOEHUS

29 aTOMOB, XapaKTEPHBIE CTENIEHU OKHC- 55 11.94 bubnuoreka [IOK
nenus. Ctpoenue u pu3nuecKue CBOu- https://m.edsoo.ru/00ade64a
CTBa MPOCTHIX BEIIECTB — KUCIOPOIA U
CEpHI.

AnnoTpornHbie MOAU(UKAIIMH KUCITO-

93 pona u cepsl. Haxoxxienue cepsl u eé 971124 bubnnoreka [JOK
COCAMHEHHI B IpUpOie. XUMUYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI.

24 CepoBonopo, ctpoeHue, Gpu3nuecKue 02.12.24 bubnmoreka [JOK
1 XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcupl cepbl KaK MPeICTaBUTENN KH-

25 CJIIOTHBIX OKCHI0B. CepHast KUCI0Ta, 04.12.24 BrbmroTexa IOK

(pI/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTRBA

https://m.edsoo.ru/00adea28
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(oOmIMe Kak mpeAcTaBUTENs Kiacca
KUCJIOT U cnenupuueckne). [Ipumene-
HHE CEpHOU KUCIOTHI. COoM CepHOit
KHCIIOTBI, KaUeCTBEHHAs peaKiusl Ha
cynbdaT-HoH.

XUMHUYECKUE PEAKIUH, JIEKAIIUE B OC-
HOBE MPOMBIIIIEHHOTO criocofa Mmoiy-
YEHHUsI CEPHOM KHUCIIOTHI. Xumuue-

. bubnnorexka [JOK
26 CKOE 3arpsi3HEHHE OKpYXKaoIleh cpe- 09.12.24 https://m.edsogru/OOadeCSa
Ibl COEIMHEHUSIMU Ccepbl (KHUCIOTHBIE
JOXKIH, 3arpsA3HEHME BO3JyXa U BOJO-
€MOB), crI0COOBI €ro NpeA0TBPAIIECHUS.
97 Brruncienne MaccoBoit 101 BbIXO/a 11.12.24 bu6mmoreka [IOK
MPOAYKTA PEaKLIKU https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepUCTHKA YIIEMEHTOB
VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHC-
28 JeHus. A30T, paclpOCTPaHEHUE B IIPH- 16.12.24 bubmorexa [JOK
https://m.edsoo.ru/00adeeat
poze, puznyeckre U XUMHUYECKUEe
cBoiicTBa. Kpyrosopor a3ora B npupo-
Ie.
AMMuak, ero puznyecKue U XuMmuye-
CKHE CBOMCTBA, IOJyUYEHHUE U NTpUMeE-
29 Henue. Conu aMMoHUs, UX (huznye- 18.12.24 bubnnorexa [JOK
CKHME U XUMUYECKHUE CBOWCTBA, IIPUME- https://m.eds00.ru/00adf004
HeHue. KauecTBeHHas peakius Ha Ho-
Hbl aMMOHHSI.
30 IIpakTuyeckas padora Ne 3 o Teme 23.12.24 bubnnorexa [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, N3y4YCHHUC €TOo

https://m.edsoo.ru/00adf180
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CBOWCTB»

31

32

A30THas KUCIIOTa, €€ moy4yeHue, Gpu-
3MYECKHUE U XUMUYECKUE CBOWCTBA
(oOmue Kak mpencTaBUTENs Kilacca
KHCIIOT U CHEIH(PUIECKHE).

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynoOpeHuii. XMMHYeCKOe 3arps3HCHHE
OKpY>Karollen cpelibl COETUHEHUSIMHU
a30Ta (KUCTIOTHBIC JOK/IH, 3arpsi3He-
HUE BO3/1yXa, IOYBBHI U BOJIOEMOB).

25.12.24

13.01.25

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

bubmunorexa [JOK
https://m.edsoo.ru/00adf518

33

dochop, annorponHbie MOAUPUKALINN
docdopa, pusnveckre U XUMHIECKUC
croiictBa. Okcup dpocdopa (V) u doc-
(dopHast kucnora, PU3NICCKUE U XU-
MHUYECKHE CBOMCTBA, IOJTyYCHHUE.

15.01.25

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonbs3oBanue ¢ocharoB B KauecTse
MUHEPATBHBIX YI0OpEHUH.

20.01.25

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

OO6m1ast XapakTepruCTHKa SJIEMEHTOB
IVA-rpynmel. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHC-
JeHus. YTIepol, allIOTPOITHbIE MOAH-
¢bukanuu, pacupocTpaHeHue B IPUPO-
ne, Gpu3nYeckue 1 XUMHUYECKHE CBOM-
crBa. Ancop6uus. Kpyrosopor yrie-
poJia B IpUpoJIE.

22.01.25

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcupl yraepoaa, ux pusnueckue u
XMMHUYECKHE CBOICTBA, JEICTBUE HA
JKUBBIE OpPraHU3MBI, [TOJIy4€HUE U

27.01.25

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

IIPUMEHEHHE. DKOJIOTMYECKHUE IIPO-

OJIeMBbI, CBSI3aHHBIC C OKCUIOM YTIIepO-
na (1V), rumoresa riao0ambHOTO MOTE-
JICHHS KITIMATa, TAPHUKOBBIA AP PEKT.

37

38

VYronpHas KucioTa u e€ coiu, ux Qu-
3WYCCKUE M XHMHYECKHE CBOMCTBA,
nmoydeHue W mpuMeHeHune. Kauecr-
BEHHAsT pEakius Ha KapOOHAT-WOHEI.
Hcnonp3oBanne kapOOHATOB B OBITY,
MEJUIIMHE, TTPOMBIIIUICHHOCTH M CEJIb-
CKOM XO3SIHCTBE.

YronbHasg KUCIoTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme

"[lonyuenue yranekucioro raza. Kaue-
CTBEHHAas peakius Ha KapOoHaT-UOH"

29.01.25

03.02.25

bu6mmorexa [IOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027¢

39

[lepBoHavaIbHBIC TIOHATHS 00 OpraHu-
YEeCKHX BEIIEeCTBaX KaK O COCIMHEHHSX
yriepoga (MeraH, 3TaH, STHIIEH, alle-
TWICH, JTAHOJN, TJIMIEPUH, YKCYCHas
kucioTa). [IpupomHbIe HICTOUHUKH YT-
JIe€BOJIOPOOB (yrojib, MPUPOIHBIN Ta3,
He(pTh), MPOAYKTHl HX TNepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBIIII-
neHHocTH. IloHATne o Ouonoruyecku
BOXHBIX BEILECTBAX: JXUpPax, OeJKax,
YIJIEBOAX — M MX POJIM B JKU3HHU Yelo-
Beka. MarepuanbHOEe €IHHCTBO Opra-
HUYECKUX U HEOPraHWYeCKUX COeIH-
HEHUM.

05.02.25

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii, ero pusnueckue u xumuye-

10.02.25

bu6mmorexa [IOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

41

42

CKHME CBOMCTBA, IOJy4YCHHE U IPUMeE-
Henue. CoeqMHEHHs] KpEMHUS B IpH-
poxe. OOmme mpencraBieHus 00 OK-
cuzne kpemuus (V) u xpemHueBOM Ku-
ciore. CHUIIMKAThI, UX HCIOJIb30BAHUE
B OBITY, B NPOMBILIUICHHOCTH. Bax-
HEHIINEe CTPOUTEIbHBIE MaTepuabl:
KepaMHKa, CTEKJO, IIEMEHT, OETOH,
xene300etoH. [Ipobraembr 6e30macHOro
WCIOJIb30BAaHUS CTPOUTEIHHBIX MaTe-
pHAJIOB B TIOBCETHEBHOM JKU3HH.

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTauIbl U UX COeau-
HEHHUS»

KonTponbnas padorta Ne3 no teme
«BaxHeiilme HeMeTauIbl ¥ UX COEIH-
HEHUS»

12.02.25

17.02.25

https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

44

OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxxeHus B [lepronnueckon cuc-
TeMe XuMUuyeckux snemeHTos Jl. W.
MeHeneeBa u CTpOEHHUS aTOMOB.
Crpoenue metamioB. Metaminueckas
CBA3b U METAJNINYECKAs] KpUCTAILTNYe-
cKasi pemeTKa. DINEeKTPOXUMUYECKUI
P HanpsDKEHUN MeTaiuoB. Puznue-
CKHE CBOMCTBA METAJLJIOB.

XUMHUYECKHE CBOUCTBA METAJJIOB.
DNEKTPOXUMHUYECKUI Psi/i HAPSHKEHUI

19.02.25

24.02.25

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METAJlJIOB

45

46

47

48

49

OO6mwme crmocoObl TMOMy4YeHUs MeTal-
noB. CrutaBsl (CTalb, YyTyH, JIOpPaIIO-
MUHUH, OpOH3a) U MX TMPUMEHEHUE B
OBITY Y IPOMBIIIJICHHOCTH.
BbrunciieHus o ypaBHEHUSM XHMHYC-
CKUX peaKIui, €CIIi OJIMH U3 pearcH-
TOB COJICPIKUT IIPUMECH

[ToHsiTHE O KOPPO3UH METAILIOB, OC-
HOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOP-
po3un

[I{emoyHble METAJIBI: TTOJIOKEHHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
snemeHTOB /1. 1. MenaeneeBa, crpoe-
HHE UX aTOMOB, HAXOKJICHUE B IIPUPO-
Jne. duznyeckrue U XMMHUECKHUE CBOM-
CTBa (Ha IpUMEpE HATPHUS U KaJIUs).
Okcuabl U TUAPOKCUIBI HATPUSA U Ka-
nmus. IIpuMeHeHue MEenoYHbIX MeTall-
JIOB ¥ UX COeTNHECHHUI.
IIlenoyno3eMeIbHBIE METAJIBI MarHUM
Y KanbLU: nosioxenue B [lepuoanye-
CKOH CHCTEME XUMHUUYECKUX DJIEMEHTOB
. 1. MeHneneeBa, CTpOCHUE UX aTO-
MOB, HaXOX/JIeHHE B TIpupojie. Puszu-
YeCKHe M XMMUUECKHE CBOMCTBA Mar-
HUS U KaJbIHA.

26.02.25

03.03.25

05.03.25

10.03.25

12.03.25

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

bubmunorexa [JOK
https://m.edsoo.ru/00ael278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael15e8

50

Baxnelmme coeaumHEHMS  KaJdbIHs
(oxcua, ruapokcua, comn). XKEcTkocTh

17.03.25

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1156
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

BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHMUSI.

O0001IeHYE ¥ CUCTEMATU3 AL

51 3 19.03.25
3HAHUN

59 XécTtkocTb BOJBI U CLIOCOOBI €€ ycTpa- 31.03.25 bubmmoreka [JOK
HEHUS o https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKoCTh BOIIBI M METOIBI €€ yCTpa- 02.04.25 Bubmaorexa OK

| yerp o https://m.edsoo.ru/00aelae8
HEHUS
Amromunuil: nonoxenue B Ileproan-
YECKON CHCTEME XMMHUYCCKHX 3JICMEH-

54 toB /[. 1. MenaeneeBa, CTpoeHuE aTo- 07.04.25 bubnuorexa [JOK
Ma, HaXOXJIeHHE B ipupoze. Ousnye- o https://m.edsoo.ru/00aelc64
CKHE€ U XUMHUYECKHE CBOMCTBA aJTFOMH-

HUSL.

55 AM@oTepHbIe CBOMCTBA OKCHJIA U TH/I- 09.04.25 bubnnorexka [HJOK
POKCHJIA ATFOMUHHS. o https://m.edso0.ru/00aelc64
XKeneso: nonoxenue B [leprnoguue-

CKOM CHCTEME XUMHUYECKUX IIEMEHTOB Eu6 LOK
HOJIHOTEeKA

56 . 1. Menpeneesa, CTpoeHUE aTOMa, 14.04.25
A A p https://m.edsoo.ru/00ae1d86
HaxoXJIeHHe B Tipupojae. duznueckue
1 XUMHUYECKHE CBOMCTBA Kejie3a.

Oxcupl, THIPOKCHIBI U COJIH JKejie3a
57 (1 Hnmenesgp(lll) fIX COCTaB, CBOMCT 16.04.25 bubmorexa HOK
’ ’ o https://m.eds00.ru/00ae35e6
Ba U TIOJy4YCHHE.
O06001IeHNe U CUCTEMATU3AIIHS

58 H} . 21.04.25
3HAHUU
[Tpaktrueckas padora Ne 7. Permenue

59 p p 23.04.95 bubmuorexa [JOK

OKCIICPUMCHTAJIbHBIX 3aJla4d IO TCME

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«Baxkneinme MeTauIbl U UX COeuHe-
HU»

Breraucnenus 1o YpaBHCHHUAM XUMUYC-
CKHX peaKum"I, CCJIM OAVH U3 pCarcH-

bubmuoreka [JOK
60 TOB JaH B U30BITKE UIN COAEPIKUT 28.04.25
s AP https://m.eds00.ru/00ae1750
puMecHu. Berauciienust MmaccoBo J10-
JIM BBIX0J1a TIPOAYKTA PEAKIHH
O0001IeHE U CUCTEMATH3AIHUSA
61 Hf . 30.04.25
3HAHUH
KonTtponsHast pabora Ne4 o reme
62 «BaxHelnme MeTauibl U UX COeuHE- 05.05.25
HUSD»
BemecTBa 1 MaTepuaibl B IMOBCEIHEB-
HOM XW3HM 4YelnoBeka. besomacHoe uc-
63 MOJIL30BAaHHUE BELIECTB U XUMHUYECKUX 07.05.25 bubmmorexa [JOK
. B . https://m.eds00.ru/00ae3f50
peaknuii B ObITy. [lepBast moMorp mpu
XUMHYCCKHUX 0)KOTaX W OTPABJICHHSIX.
XuMuyeckoe 3arpss3HeHne b K
64 3arp 12.05.25 nomorexa LO
OKpY>KaloIlen cpeibl https://m.edso0.ru/00ae4270
XUMHUYECKOE 3arps3HEHUE OKpPYXKaro-
el cpennl (TIpemenbHAsT JOMyCTHMAas
65 KmOH eII-I)TJla pfap ge ecTB ’ Znee 140525  Promorexa [IOK
HenTpan m > A R https://m.eds00.ru/00ae4270
ITAK). Posib XuMuu B pelIEeHUH 3KOJIO-
THYECKHUX MpobIIeM.
66 PesepBubIil ypok. O600111eHIE U CHC- 19.05.95 bubnnorexa [JOK
TeMaTu3anus 3HaHUI A https://m.edso00.ru/00ae0dOa
67 PesepBHbIit ypok. O600111€HNE U CHC- 21.05.25 bubnuorexa [IOK
TeMaTu3anus 3HaHUI A https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6001I€HNE U CHUC- 26.05.25 bubmuoreka [IOK



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

TeMaTHU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME 68 4 !



https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A., AKiuo-
HepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 xknacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A., Akiuo-

HepHoe o6miecTBo «M3naTensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBCHb. -
Peanuzanus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoauyeckoe-nocooue-aisi-yunTers.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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