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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMHUU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHON TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsI, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepaibHON paboueil mporpammsl
BOCITUTAHUS U C YU4ETOM KOHLEIIIUU MPEerogaBaHus y4eOHOro npeaMera « XuMuUs)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo XuMHUM AAa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTaHUS M PAa3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOE MpeMETHOE CoOJIepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE M
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHMS XHUMHUH C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAeNsieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHusl, a TakKe TpeOOBaHUH K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHH CIY>KUT OCHOBOM I (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenune xumnu:

CIOCOOCTBYET  peaiu3aliid  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIbTYphI TUYHOCTH, €€ 001Iei 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOH  JesATeIbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHenu(pUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJTIOCTHOTO B3IJIsi[a HA €IUHCTBO MIPUPOIBI U YEIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHMH XHMHUHM OOECHEUYHMBAIOTCS CHEelU(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpbIM  SBIAETCS  MEAaroruuyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUHU HA ONPEIEICHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTJEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XMMHH.

CtpykTypa cojepskaHusl MPOrpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MOAX0Aa K e¢ m3ydeHuro. Coaep)kaHue CKJIaAbIBAETCS U3 CHCTEMBbI
MOHSATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUHA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpraHM30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa JI. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XWMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

— TpencTaBlieHUd 00 AIEKTPOJUTUYECKON JUCCOIMAllMM BEIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHIS (GYHKIMA OOBICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€C CHUCTEeMHOM NpPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOJaM TO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOJIUT C MPHUBJICUYECHUEM
3HAHUW W3 paHee M3YYEHHBIX YYEOHBIX MpeAMeTOB: «OKpyX aloluil MHUPY,
«buonorus. 57 xknacce» U «PuU3MKa. / KIACCH».

[Ipy w3ydyeHUH XUMUU TPOUCXOAUT (POpMUpPOBaHUE 3HAHUK OCHOB
XUMHUYECKON HayKW Kak 00JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIIBHOCTH 4YeJOBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHN KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHUU CHCTEMbl XUMHYECKUX
3HaHUU — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENbHOM U Y4yeOHO-HCCIEA0BATEIbCKOM
JeSATEIbHOCTH, OCBOCHHMM TMpaBWi 0OE€30MacHOTO OOpallleHus C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPHUOOIICHHE
OoOy4JarommMxcss K CamMOCTOSATEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieyeHne yclIoBui, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHILIWI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue oOmed (YHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaIoIllero MHUpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU U3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs TIyMaHUCTHYECKMX OTHOIIEHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpoGuis U HampaBiICHHOCTH JajbHEHIIEro
oOyueHusl.

OOmiee 4YUCIO 4YacoB, OTBEACHHBIX Uil M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTHOocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JI€MEHTA B
COCIMHEHUH.

KonungectBo BemiectBa. Moib. MossipHass macca. B3aumMocCBs3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuersl mo Qopmynam
XUMHUYECKUX COCIMHEHU.

@u3NYECKHEe U XUMHUYECKUE SABJICHUA. XUMUYECKAs pEaKlUsl U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYeckHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYIOH, MpaBuiiaMu paboThl B JabopaTopuu H
npueMamMu oOpallieHus: ¢ JT1abOpaTOpHBIM 00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
bu3MUecKkux CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHAEHCAIUs BOAbI) U XMMHUYECKUX (TOpPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMI0ACHUE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHHe THAPOKCUAA
meau (1) mpu HarpeBaHuu, B3auMoecTBHUE kKeje3a ¢ pacTBopoM conu menu (11),
U3y4YeHUE CIOCOOOB pa3JelieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAaHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
cCoinM, HaOJIOJACHHE W  ONHCAaHHE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENed MOJIEeKYII
(IIapoCTEePIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€eMEHT U IpoOCToe
BemlecTBo. HaxoxneHwe kuciaopona B Ipupone, (PU3MUECKHEe U XUMHUYECKHUE
cBoiictBa (peakiuu rtopenus). Oxcuapl. [lpumenenue kucnopoma. CrocoObl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoit 3p(deKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, (GU3MYECKUEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHBI 00BEM Ta30B. PacueThl M0 XUMUYECKUM YPABHEHHSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpuposi€ U B )KU3HU 4esnoBeKa. KpyroBopoT BOABI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIC, aM{(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnyueckue M XHUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUN: IIETOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @uznyeckue u
XMMHWYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHoctm metammoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTMHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHue
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMKMCAHWE WX CBOMCTB, MOJy4Ye€HUE, COOWMpaHUE, PACIIO3HABAHUE W HW3yUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYEeCTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C  OMNPEIACICHHOMN
MacCOBOM J0Jield paCTBOPCHHOTO BEIIECTBA, B3AMMOJCICTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KajblWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE OO0pa3Il0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO0JI0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIEJIOYEH,
uzydyeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT € METaJUIaMH, PEaKUUil HEUTpalM3allM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKUA KIACCUPUKAIMU XUMHUYECKUX dJEeMEHTOB. [loHsaTne o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproauyeckas cucTeMa XUMHYECKUX IIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAsA  (OpMBI
[Iepuonnueckoii cucrembl xumMudeckux aneMeHToB [l. 1. Menaeneesa. Ilepuobl
u rpynnbl. OU3NMYECKUH CMBICI MOPSAJKOBOIO HOMEpA, HOMEpPOB IMEpUoAa M
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DmekTpoHsl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TEepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenngeneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [leprnoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB [JIsi pa3BUTUA Hayku U mnpaktuku. J. M. MenpaeneeB — yde€HBI U
IpaXIaHUH.

Xumunyeckass cBsizb. KoBaneHTHas (mosisipHasi W HENOJSIpHAsi) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBS3b.

Crenenbp  okucieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAaMHM KHUCJIOT W IIEJIOYEH, IPOBEIECHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: HAyYHbIM (pakT, TMIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTroM, OIJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COTHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leproguyeckas cucrema XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMOB, Kajdus, KalblUd M HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoandeckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHWYECKOM CBS3U. THUIBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PELICTKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeakLMii MO pa3IMYHbIM IPpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIoBoMy 3¢ deKTy, 1o
U3MEHEHUIO CTETEeHEN OKHCIICHUS XUMHUYECKUX IJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[lonsiTue 0 ckOpoCTH XuUMUYecKoM peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonsarne o karanmse. [lorsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMMHYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJCKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HMCIOJB30BAHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
xuMHuueckoil cBs3u. Crenens nucconnannu. CuibHbIE U cl1a0bIE 3JIEKTPOIUTHI.

Peakuuy moHHOro oOMeHa. Y ca0BUs NPOTEKaHUsl peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpALICHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiii Ha HOHBL. [IoHATHE O THAPOTIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEISIMU KPHUCTAUIMYECKUX PEIICTOK HEOPraHHYECKHX
BEILIECTB — METAUIOB W HEMETAIOB (rpaduTa W amMmasa), CI0XKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakluuu
OT BO3JCHCTBUS pa3iaMuHbIX (AKTOPOB, MCCIEAOBAHUE DJIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, MpPOLECCAa JUCCOLMAIMM KHUCIOT, IIEJIOoYeld U COoJeu
(BO3MOXXHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKH  NPOTEKaHWS  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIIEJIEHME TIa3a, o0Opa3oBaHHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUHd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 HX cOeIUHEHUSA

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIopa
(B3aMMOJENCTBUE C METallaMH, HEeMeTalllaMH, WIeso4amu). XJIO0POBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3HUECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUIOTPONHbIE MOIU(DUKALNK KACIOPOAA
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
CepHas xwmciora, (Qu3nueckue © XHMHYECKHE CBOMCTBa (0OIIuMe Kak
MpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIH,
JeKallie B OCHOBE MPOMBILUIEHHOTO CHOC00a MOJIY4YEHHUs] CEpPHOM KHCIOTHI.
[Ipumenenue cepHoi KUCIOThL. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI pEaKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
¢dusnyeckue u xumMmuyeckue cBoiicraa. KpyroBopot azora B npupoze. AMMHUaK, €ro
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coar aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3NYECKUe M XUMUYECKUE
CBOiicTBa (00OmMEe KaKk TMPEACTABUTENS KJlacca KHUCIOT W CHEIU(UYECKHE).
Hcnonb30oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaJIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arps3HEHUE OKPYKaIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCITIOTHBIE JIOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI M BOJ0eMOB). Docdop,
aitoTponubie Moaudukanuu (ocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciiora, pu3rdeckre U XMMHISCKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIUKA, PACHPOCTPaHEHUE B TpPHUPOAC, (PU3NYECKUE U XHUMHUUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBONCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r1700aibHOTO TMOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
ahdekr. YromapHas KUCI0Ta U €€ CONM, UX (PU3MUYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

ITepBoHauvanibHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, NPHUPOAHBIA Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBINIJICHHOCTH.
[TonsaTre 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpaxX, O€IKax, yriieBoJax — U UxX
poid B OKM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OpPraHMYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIyYEHUE U
npumeHenue. CoenuHeHHs KpemHUsi B mpupoze. OOmme mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAaHUE B
ObITY, B MPOMBILUIEHHOCTU. BajkHelIlne CTpouTeabHbIE MaTepuaibl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobaemMbl 6e30macHOr0 MCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJb30BAHHE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMM cepbl M €¢  COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON pEeaKuu Ha CyIb(aT-
MOH U HaOJIOJeHHE TNMpHU3HAKA €¢ NPOTEKaHUs, O3HAKOMJIEHHE C (DU3HMUECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, TOIyYCHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX IPOTEKAHUS, B3aUMOJEHCTBUE KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO
(BO3MOXHO MICIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EHUE  MOAECIIEH
KPUCTAUIMYECKUX PpEIICTOK aliMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOLIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NIPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX MPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKUUEH CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTa/libl 1 MX COeIMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pelIeTka.  JJEKTPOXUMHMYECKHH  psij
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl Toy4YeHus: MeTawioB. [loHsTHE O KOPpO3MKM METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMHUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIILJIEHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid W KallbLIMK: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJIeHUE B npupojae. u3nueckue 1 XuMHIECKUE CBOMCTBA MATrHHUS
U Kanpuud. Baxseimue coeauHEHUs Kaiblusg (OKCUJ, TUIPOKCHUA, COJH).
JKeécTrocTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AJIFOMHUHUN: TIOJ10KeHUE B [leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKAeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEGHHE aroMa, HaXOXKICHHE B mpupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U cou xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB U CIUIaBOB, UX (HU3UUECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUS W HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE BUIACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU WOHAMHU HaTpWsl, Kajdusd W Kajlblusg (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIICHUE KCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe «Baxueiume
METAJUTbI U KX COSTUHCHUSI.

XuMuA ¥ OKpYysKamouas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HM 4YeJlOBeKa. bezomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroliehd cpeinl (MpeaenabHasi JOoMmyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
pooIIeM.

Xumuueckuit IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamusi MeXmpeIMeTHBIX CBs3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE NMOHSTHS: HAy4yHbIM (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiIacCHu(UKauusi, MePpUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusmka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TONBI, PaIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIleCTBa, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTHYECKAs
peIIeTKa, CIUIaBbl, (PM3MUECKUE BEIMYUHBI, CIUHUIIBI W3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3B€3/1bI, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOIO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOie OOy4YeHHS XMMHHU B €IWHCTBE Y4eOHOH u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, NPUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TOBEICHHUS U CIOCOOCTBYIOT MpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAYYHOMY HACIEOWIO, TOHUMAHHS 3HAYEHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(popManuen o
IIEPENOBBIX JOCTH)KCHHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPENCTAaBICHNS O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM W JOpPYrUX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATEIbHBIX 3a/Ja4, BBITOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMaHUIO
¥ B3aUMOINIOMOIIM B TIpollecce H3TOM y4eOHOM MAESITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC TOBEJCHHE M TMIOCTYIIKM CBOMX TOBApHILIEN C TO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKUM M COCTAaBIIIOLIME
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAMMBIC IJIsi OOBACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATEJbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIOOO03HATENHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, TMPOEKTHOM W HUCCIEI0BATEIbCKOMN
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUNA U
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MAaCHOCTH TMpPU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO TTpodeccuii u Tpyaa pa3iInyHOro poja,
yBaXEHUE K TPYAYy U pe3yibTaTamM TpPYIOBOM NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIbHOW TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBLHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTUYECKU LEJIecCO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOJECHUS
npaBui 0€30MACHOTO MOBEICHU MPU paboTe C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJy4aeMble MPU HU3YUYCHUH XUMUH, IS
pELICHUS 33a/1a4, CBS3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOU, IS TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPbhI, OCO3HAaHUA TJIOOATBHOTO  XapakrTepa
HKOJIOTUYECKUX MPOOJEM M MYyTeH WX PEMICHHUS TMOCPEICTBOM METOJOB XHUMMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpenMeTHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHUPOBO33pPEHHUS OOIICHAY4YHbIE TOHITHS (3aKOH, Teopusl,
MPUHIINI, TUIIOTEe3a, (aKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U IPYToe€.), KOTOPhIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecneunBaloT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWH: PacKphIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIETbHBIX ()AaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHMS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO aHAJIIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCe I[IO3HAHUS TOHATUS (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYECKUEC (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITBHBIC TIPEACTABICHHS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHUuUeckas QopMmyia W ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J/1ad, C YYCTOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYCCKUX PEAKIIH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEACHHOTO OMBITA, UCCIECIOBAHUS, COCTABISTH OTUCT
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATH M WHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IMYHBIX BHIOB U (HOPM TIPEJICTABICHUS, TTOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JUTEpaTypa XUMHUYECKOTO COJCpXKaHUSA, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHUYECKH OIIEHWBATh IMPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI M 3alpOoChl MPU MOMCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJI BBINOJHEHUS
y4eOHBbIX U TO3HABATEIbHBIX 3a]1a4 OMPEAENICHHOTO THUIMa, MPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHHKaTHBHBbIE YHUBEPCAIbHbIE yUeOHbIe NelCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) AUCKYCCHH) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEJICTaBIsITh  MOJyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
NESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeNaTh MPEe3eHTAIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1abOpaTOpPHOIO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIIbHOM M WCCIIEOBATENLCKOM  NIEATENBHOCTH TMPU  PEHICHUU
BO3HUKAIOIIMUX TPoOJeM Ha OCHOBE yueTa OOIIMX WHTEPECOB M COTJIACOBAHUSA
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIelIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pa0OThI U pyTHE).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeILHOCTD, BRIOUPaTh Hanbosee 3(pheKTUBHBIC CIIOCOOBI pelieHUs YICOHBIX H
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yjbTaTa 3asBJICHHOW IIeNM, yMEHHE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pPE3yNbTAaTOB 1O OCBOCHHUIO 00S3aTEIBHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  IMOJYYEHHI0 HOBOIO 3HaHWs, €ro HHTEpIpETalNH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCJICHUS, XMUMHUYECKasl peakuus, Kiaccupukaius peakiuid: peaxkiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aToMa, JJEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTa b, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsl U HEMOJIsipHAs KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MAccoBasi JOJs BEHIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSITH 3TU TIOHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OINPEIEICHHOMY KJAacCy COEOUHEHUU MO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT UX TosiokeHusi B llepuoanueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabiMuHyro ¢opmy Ilepuogndeckoi
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3nuyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHUTH OO0O3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux isnmemeHto J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CUCTEMATH3alHI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBS3€H — JJI W3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAaHUS ~ XMMHYECKOW  TOCYAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHusi C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBJIECHUIO
pacTBOPOB C OMNPEIEICHHON MAaCCOBOW JIOJIEd PACTBOPCHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTHYECKAS AUCCOLUAIUSA, PEAKIUH HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pelieTKa, KOppO3Us METaJuIoB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONPENEICHHOMY KJAacCy COEIMHEHH 1o (opmysiaM, BUJ XUMUYECKOU
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX
COEMHEHMSIX, 3aps]l MOHA [0 XMMHYECKON (Qopmyse, XxapakTep cpeibl B
BOJHBIX PaCTBOPAaxX HEOPraHWYECKHUX COECAMHEHUM, THI KPUCTALIMYECKON
PELICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCHIBAaTh MW XapaKTEPHU30BaTh
Tabnnunyto Gopmy Ileproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHAs mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YUCIO DIEKTPOHOB U
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
Ipeesax MaJbIX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEILIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeHUPUUYECKHe XUMHUYECKUE
CBOMCTBAa MPOCTBIX W CJIOXHBIX BEIIECTB, MOATBEPXKJIas OMUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHM COOTBETCTBYIOLUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS JJIEKTPOJUTUYECKONM JHCCOUMALNU  KHCIIOT,
LIEJIOYEN U COJIEH, MOITHBIE U COKPAILICHHBIE YPABHEHUSI PEaKI[Mil HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWii, TMOATBEPKIAOININX CYIICCTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPALICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO H MOJBSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUCTHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coOn0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke IMpaBujia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHYECKHE MOHATHSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢c
Wroro mo pasnery 20
Pazgen 2. BaxHelimme npeacTaBuTe/] M HEOPraHM4eCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 8 1 bubnnorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
93 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHune aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 Et?gln(feedﬁﬁ%f41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME
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9 KJIACC

KounyecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XUMUYECKHUE PEAKIIMHU B PACTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpymmel. Cepau e 6 bromorexa LIOK
' PYTHIEL. &€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as xapaKTepuCTUKa XUMHYECKIX
2.3 aseMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1as xapakTepruCTUKa XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazneny 25
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme MeTayuibl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHuabl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IIpakTudeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypchbl

1 [Ipenmer xumun. Postb XMMUM B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Terna u BemecTsa 06.09.2024 | https://m.edsoo.ru/ff0d210c

5 [TonsiTe 0 MeTOAaX MO3HAHUS B 1 bubnnorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOPUU U MPUEMBI 1 bubnnoreka [IOK
oOpatieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 YucTele BemecTBa 1 cMecu. CriocoObl 1 13.09.2024 bu6mmotexa I[IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora Ne 2

) «Paznenenue cMeceil (Ha mpuMepe 1 bubmmorexa [IOK

s . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPEHHON COJIH)» 20.09.2024
but6mmoreka [JOK
6 A 1
ROMBE ORI https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHe DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnunorexka [IOK

8 II 1 27.09.2024

POCTHIE 1 CHONTIHE Betliectra https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 04.10.2024 nommorexa O

https://m.edsoo.ru/ff0d2d50
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3aKOH OCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoteka [IOK
10 Xumuueckas popmyna. BaeHTHOCTD
$opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO 11.10.2024 bubnuorexa [JOK
3JIEMEHTa B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemiectra. MoJib. bubnuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
1 duznyeckue U XUMHUUECKUE SBJICHUS. 18.10.2024 bubmmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yCIOBUS MPOTEKAHUS bubmmoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMsS MACChI BEIIECTB. 2510.2024 bubmuoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Berancnenus KomuvecTna, Macchl
17 BEIIIECTBA 0 YPaBHEHUAM XUMHUYICCKHUX brbmmorexa [IOK
. . yp https://m.edsoo.ru/ff0d5708
peaxiuii
Krnaccudukanus XuMU4eCKUX peaKiuit
18 (coe Hqu):HHs[ a3JI0KEHUS ’ bubmiorexa LIOK
g P ’ 08.11.2024 |  https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIOTIETUCT O6o6ylI eHUE U bubmiorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HaHUI
20 KonTponbnas padota Nel o teme 15.11.2024 bubmuoreka [LIOK
«BelecTBa 1 XUMHYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmech razos. Cocras 22.11.2024 bu6mmoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHt u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BCUICCTBO. O3oH

duznueckre 1 XUMHUUYECKHUE CBOUCTBA

bu6mmoteka [IOK

22
KHCIIOPOZIA (PeaKLH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
Croco0Bb! MOJIydeHHUsT KACIOPOJa B
23 JabopaTopuu Zq I OMBII_HJ'ICHII){OCTI/I bubmorexa LOK
patop P ' https://m.eds00.ru/f0d497a
IIpumeHeHune kucnopoaa
TemnoBoii apPexT xummueckoi
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- 29.11.2024 https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKIIHAIX
TomnuBo (HedTh, yrojib ¥ METAH).
25 3ar ;13H61§He(11;03 yra CII0COOBI gro bubmmorexa [IOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
IIpaxTrueckast padora Ne 3 o Teme
26 «l?lon eHUE U 5061/1 aHUe KUCIopoaa bubmorexa HOK
yi . p poaa, 06.12.2024 |  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe bubmuoreka [JOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 dusnyeckue ¥ XUMHYECKIE CBOMCTBA 13.12.2024 bu6nmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsaTHE 0 KHCIOTAX U COJIIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl OTy4eHuUs BOJIOPOia B 20.11.2024 bu6mmoreka [IOK
nmaboparopun https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 «l?lon €HHE U cpo6H aHue BOI0pOaa bubmmorexa HOK
ya P FIOpOAa, 27.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3YyYEHHUE ETO CBOMCTB)
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ModnsipHblii 005EM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breruucienus 00bEMOB ra30B 10
34 ABHEHUIO PEAaKIIMHM Ha OCHOBE 3aKOHA bubmorera HOK
ypas P ! 28.12.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 DOU3NYECKUe U XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loastue 06 10.01.2025 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimmeHnnbie
37 u HeHaCBIp eHHI)IIZ aCTBOPBI bubmmorexa [IOK
B p PPL- https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIECTBa B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
ONPEACICHHON MaCCOBOM JOJIEN 17.01.2025 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHas pabora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuipl: cocTaB, KilacCupuKaIms, 24.01.2025 bubnunorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne n XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KIIacCU(DUKAITHUSA, 31.01.2025 bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue U XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, 07.02.2025 bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue U XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII) oI )eHI/I}I XHMHquKHe bubmmorexa [IOK
N yi ’ 14.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padbota Ne 6. Pemienue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBs3b MEXIY KvnaccaMI/I 21.02.2025 bubnnorexa [IOK
HEOPraHWYECKUX COCANHEHUI https://m.edso0.ru/00ad9a50
49 O06o00611eHre U cucTeMaTH3aIus bubmmorexa [[OK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubsmorexa HOK
i, P 28.02.2025 |  https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBBIe MOMBITKY KJIACCH(PUKAITAN
51 XUMHYECKHX 371eMeHTOB. [loHsTHE O bubamorexa [TOK
) https://m.edsoo.ru/00ad9ffa
IPyMIax CXOIHBIX 3JICMCHTOB
[Tepuonuueckuii 3aKOH U
52 [Teproaudeckas cicTeMa XUMHUYIECKHX Bubmrorexa LIOK
proa 07.03.2025 |  https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubnmnoreka [IOK
53 [Tepropl, TPy, TOATPYIIIBI 14.03.2025 i

https://m.edsoo.ru/00ada52¢c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
. bu6mmoreka [IOK
55 aTOMOB 251eMeHTOB [ lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XUMUYECKOTrO
56 3JIEMEHTA M0 €ro MOJI0KEHUIO B bubmuorexa [JOK
[Tepuonuueckoint cucreme /1. N. 28.03.2025 https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U IIPAKTUKH. [1. bubnuorexa LIOK
N. MenpeneeB — y4CHBIH, 1earor u https://m.edsoo.ru/00ada96e
rpaXxIaHUH
O000111eHIE U CUCTEMATHU3aIIUs 3HAHUI
58 / Bce H(I)CCHﬁCKaH MIPOBE oqfllla;l abota bubmorexa [TOK
p POBEP p 04.04.2025 | https://m.edsoo.ru/00adb33c
bu6nmmoreka [IOK
59 HNonnas xuMuueckast CBI3b
https://m.edsoo.ru/00adac34
60 DNEeKTPOOTPULATENIEHOCTh aTOMOB 11.04.2025 bubnnorexa [IOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEnmoyIsipHast XUMHYECKast bubnmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnunorexka [IOK
62 C ere OKUCJIE 18.04.2025
TCHCHD ORHCIICHIA https://m.edsoo.ru/00adae28
63 OKHCIATEITHO-BOCCTAaHOBUTEIHHBIC bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
b K
64 OKHCIIUTENN U BOCCTAHOBUTEIH 25.04.2025 nbmorexa [0

https://m.edsoo.ru/00adb076
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Kontponbnas padora Ne4 o teme
«CTtpoeHue aroMa. XuMH4ecKast bubmmoreka [JOK

65 . 1
cBsa3b» / Beepoccuiickas mpoBepovHas https://m.edsoo.ru/00adb486
pabora

66 KoBasieHTHas1 noJisipHast XuMHUYECKast 1 16.05.2025 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
O06o001IeHre U cCHCTeMaTU3allus SHAHUH

67 10 TEME 1 bubnnorexa [JOK
«Ctpoenue aroma. XUMHUECKas https://m.edsoo.ru/00ad9ch2
CBSI3b)»

68 O06o0011IeHrEe U CHCTeMAaTH3allus 3SHAaHUI 1 23.05.2025 bubnuorexa [JOK

https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabnsbie | IlpakTuyeckue p
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepunoanueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnnorexa [JOK
XAUMHUYECKHX deMeHToB JI. 1. 02.09.2024 https://m.edsoo.ru/00adb59
MengeneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XMMHUYECKHUX DJICMECHTOB 1 bubmorexa LIOK

\ 04.09.2024 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus n HoMmeHknarypa 1 09.09.2024 bubmuorexa [LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xummnueckoit CB}I?I/I U TUIIBI 1 11.09.2024 bu6mmoteka I[IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpEeHuUe u yriydaeHue 3HaHUH 1 1 16.09.2024
OCHOBHBIX pa3JIeioB Kypca 8 Kiacca

5 Krnaccudukanus XuMuaeckux 1 18.09.2024 bubmuorexa [LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsITHE O TOMOI'€HHBIX U 1 Bubmuoreia LJOK
P ' 23.09.2024 |  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMUUYECKOM PAaBHOBECHH.

8 ®daKkTOophl, BIUSIONINE HA CKOPOCTh 1 bubamorexa [TOK

PEL, P 25.09.2024 |  https://m.edsoo.ru/00adc28c

XUMHYECKOU PCaKMU U MMOJIOKCHHUC
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XUMHYCCKOI'O paBHOBECHUA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

bubnuorexa [IOK

9 30.09.2024
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKOUN
10 L[I/IcfounaupmpCHanme U ciia0ble Bubmrorexa IIOK
’ 02.10.2024 | https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
bubnuoreka [JOK
11 WoHHbBIC YPaBHEHHS PEAKITHIA 07.10.2024
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAaHHUI B CBETE MIPEACTABIEHUI bubmorexa LHOK
pvﬂ 09.10.2024 | https://m.edsoo.ru/00add5d8
00 3JIEKTPOJUTHYECKOM JUCCOIIHAIIMH
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IPENCTABIIEHUN 00 bubmorexa LHOK
P . 14.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLUAIIH
bu6mmoteka I[IOK
14 [ToHSATHE O TUAPOIH3E COCH 16.10.2024
p https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCTeMaTH3 IS 21.10.2024 bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa ITOK
p 23.10.2024 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHUECKAS JUCCOIIHAITNS bubmorexa [OK
p A Huanus. 06.11.2024 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUU B paCTBOPAX)
OO01mmas xapakTepHCTHKA TaJIOTCHOB.
18 XVUMUYECKUE CBOMCTBA HA IIPUMEPE 09.11.2024
XJiopa
19 XnopoBogopoa. ConsiHast KHCIOTa, 11.11.2024
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMCHCHHE

20

[TpakTrueckas padora Ne 2 o Teme
«[Tonyuenue coystHON KUCIIOTBHI,
M3y4YEHUE €¢ CBOMCTB»

13.11.2024

21

Beruucnenus no ypaBHeHHUIM
XUMHUYCCKUX peaKqu/i, €CJIN OAUH U3
peareHTOoB JIaH B H30BITKE

18.11.2024

22

OO0mmas XxapaKTepUCTHKA YIEMEHTOB
VIA-rpynmnst

20.11.2024

23

AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
Haxoxnenue cepbl U €€ COeIMHEHUI
B IIPUPOJIe. XMMHUUYECKHE CBOMCTBA
Cephl

25.11.2024

24

CepoBoopo/, cTpoeHue, Gu3nIecKue
Y XUMHYECKHE CBOMCTBA

27.11.2024

25

OKCI/II[LI CCPBLI. CepHa;I KHUCJIO0Ta,
(I)I/I3I/ILICCKI/IG U XUMHUYCCKUC CBOI>'ICTB8.,
IIPUMCHCHUC

02.12.2024

26

XHUMHUYECKHUE PEAKIUH, JIEKALUE B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
MOJIYYEHUsI CEPHOU KUCITOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpY>KaloIleu cpeibl COETUHEHUSIMU
cepbl

04.12.2024

27

Beruncnenne MaccoBo# 0JIA BBIXOa
MPOYKTA PEAKIINHU

09.12.2024

28

OO1m1ast xapaKTepUCTHKA YJIEMEHTOB

11.12.2024




VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

29

AMMuak, ero ¢puznyeckue u
XUMHUYECKUE CBOMCTBA, OJIYYCHUE U
MIpUMEHEHHE

16.12.2024

30

[IpakTuueckas padbora Ne 3 o teme
«[TomyueHre aMMuaka, U3y4eHHe ero
CBOMCTB»

18.12.2024

31

A30THas KUCIOTA, ¢ (PU3NIECKHE ’
XMMHUYECKHE CBOMCTBA

23.12.2024

32

Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KaUECTBE MUHEPAIbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEN Cpebl
COCIMHEHUSMU a30Ta

25.12.2024

33

dochop. Oxeua hochopa (V) u
dbocdopHas kucnora, pusndeckue u
XHUMUYECKHE CBOWCTBA, MOTyUCHHE

13.01.2025

34

Hcnonb3oBanue GocdaToB B
Ka4yecTBE MUHEPAJIbHBIX Y00pEeHUil.
3arps3HeHue MPUPOTHON Cpeabl
docharamu

15.01.2025

35

VYrnepoa, pacupocTpaHeHuUE B
npupoe, pundeckre u XuMUIeCKue
CBOMCTBA

20.01.2025

36

Oxkcupl yriiepona, ux Gu3n4ecKue u
XUMHYECKHE CBOMCTBA.

22.01.2025




DKosorndyeckue npoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37

VYToJIbHAasA KHUCI0Ta U €€ COJIU

27.01.2025

38

[IpakTrueckas padora Ne 4 1o reme
"[losryueHue yrieKucioro rasa.
KavecTBeHHast peakuus Ha KapOoHAT-

noH"

29.01.2025

39

HepBOHa‘laﬂbHHe MOHSATHS 00
OpPraHn4€CKUX BCUICCTBAX KaK O
COCAUHCHUAX YIiiepoaa

03.02.2025

40

Kpemuuii u ero coenuHeHus

05.02.2025

41

[IpakTuueckas padbora Ne 5. Pemienue
HKCIIEPUMEHTAIBHBIX 33714 110 TEME
«Baxnennme HeMeTaJluIbl U UX
COETMHEHUS

10.02.2025

42

KonTponbnas padota Ne3 o reme
«BaxgelIme HeMeTaUIbI U UX
COETUHEHU S

12.02.2025

43

OO6m1ast xapaKTEPUCTUKA XUMUYECKUX
AJIEMEHTOB — METAaJUIOB.
MerTannuaeckast CBSI3b U
MeTaJlTN4ecKasi KpUCTaJUTMYeCcKast
pemeTka. PU3NUECKUe CBOMCTBA
METaJJIOB

17.02.2025

44

XUMHYECKHE CBOIICTBA METAJIIOB.
DNEKTPOXUMUIECCKUHN PSITT
HanpsHKEHUHA METaJIOB

19.02.2025




OO6mmwme crmocoOb! MOTyIeHUS
MmeraiuioB. CiuraBel. BerauciieHus no

45 YPaBHEHUSM XUMHUYECKHUX PEaKIUM,
€CJIU OJIMH U3 PEareHTOB COJCPIKHUT 54.02.2025
puMecH

46 [TonsiTHE O KOPPO3UU METAIIIOB 26.02.2025

47 [IenounbIe METAILIBL 03.03.2025

48 OKCH/IbI ¥ THIIPOKCHUJIBI HATPUS U 05.03.2025
KaJust

49 HlenoquoseMean“He MeETaJlIbI — 10.03.2025
KaJIbIIMH U MarHUW

50 Bakueiiie coeTMHEHUS KaTbIHsI 12.03.2025

51 O606HvleHHe W CUCTEMAaTH3aIHs 54.03.2025
3HAHHH

59 JKeécTrocTh BO/IBI U CIIOCOOHI €¢ 26.03.2025
yCTpaHSHHUS
[TpakTryeckas pabora Ne 6 o reme
n A \

53 XKeécTKOCTh BOJBI M METOBI €€ 21039025
ycTpaHeHus"

54 AIOMUHHAIT 02.04.2025

55 AmdoTepHbIe CBONCTBA OKCHIA U 07.04.2025
THIPOKCHIA

56 Keneso 09.04.2025

57 OKcuIbl, THIPOKCHUIBI U COJIN JKeme3a 14.08.2025

(1) u xene3a (1)




58

O000111eH1E ¥ CUCTEMATU3 AL
3HAHUU

16.04.2025

59

[IpakTrueckas padora Ne 7. Pemenue
IKCIEPUMEHTAIBHBIX 337124 110 TeMe

«Baxkneinme MeTaJIbl U UX
COEIMHEHUS

21.04.2025

60

Beruucnenus no ypaBHeHHIM

XUMHNYCCKUX peaKHHﬁ, €CJIM OJJMH U3

peareHToB /1aH B U30bITKE WU
COJIEPKUT ITpUMecH. Brruncienus
MacCOBOM J0JIM BBIXOJa IPOAYKTa
peaxiuu

23.04.2025

61

O00011IeHIE U CUCTEMATU3 AN
3HAHUU

28.04.2025

62

KonTponbnas padota Ne4 o reme
«Baxuelnme MeTayLIbI M HX
COEITHEHUS

30.04.2025

63

BemecrBa n Marepuaisl B
TOBCETHEBHOM JKN3HU UeI0OBEKa

05.05.2025

64

XHUMHUYECKOE 3arpsi3HEHNE
OKpY>KaroIleu cpeibl

07.05.2025

65

Ponp xumuu B pemreHnn
HKOJIOTHYECKUX MPoOIeM

12.05.2025

66

O00011eHNEe U cUCTEMATU3ALMS
3HaHUHU

14.05.2025

67

O0001IeHYE U CUCTEMATU3ALMS 3HAHUN

19.05.2025

68

O06006111eHIE 1

21.05.2025

Bbubnunoreka [IOK




cucremMarmusanuia 3HAaHUH

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8- kimacc: 6a30BbIN YPOBEHB: YUECOHUK; 5-¢ n31anme, epepadoTaHHOE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKiiMoHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

» Xumust: 9-i kitacc: 0a30BbIi YPOBEHb: YUEOHUK; 5-€¢ U3aHue, nepepadboTaHHOe,
9 xnacc/ I'abpuensna O.C., OctpoymoB WN.I'., CnaakoB C.A. AKiiuoHepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
["a6puensm, O. C. Xumus. 8 kitacc: yaeOHUK JiJ1s1 00111e00pa3oBaTeIbHbIX

yupexaennit O. C. ['abpuenss. -M.: [Ipoda, 2007.

INabpuensn, O. C. Xumus. 8 kiacc: KOHTpOIbHBIE U IpoBepouHbie padots O. C.

["abupuensa u 1p. - M.: IIpoda, 2003.

INabpuensy, O. C. Xumus. 8 knacc: pabouas tetpaap k yueoHuky O. C.

["abpuensna O. C. I'abpuensn, A. B. fmykosa. - M.: [Ipoda, 2007.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

MynbTuMeIuiiHbIE 00pa30BaTeNIbHBIE PECYPCHI.

http://www.chemnet.ru

lNazera «XuMus» U CalT I yuuTels « 5 uay Ha ypoK XUMUK)

http://him.1september.ru.

Enunas komneknus LIOP: ITpenmeTHas kojutekius « Xumus» http://school-

collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DOnexkTpoHHasi OUOIMOTEeKa YIEOHBIX MAaTEepUATIOB TI0 XMMHUH Ha TTOpTajie

Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school/
http://rushim.ru/books/books.htm
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