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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C Y4ETOM KOHUEIIIUU MPENoAaBaHusi y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuu AA€T TPENCTABICHUE O IENAX, OOIel CTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeelieHne €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHUE TIO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPENENAECT KOJIWYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHU C Y4E€TOM  MEXKMOPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1ieJIe U3ydeHHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalolierocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIC XUMHUEH MPEACTABICHUS O B3aHMMOIPEBPAIICHUSX
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.

N3ydeHne XuMuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYphI TUYHOCTH, €€ 0011ei 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaronMXxcsi, HABBIKOB HMX CaMOCTOSITCJIbHOM  y4yeOHOM  JACesSTENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIBCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK U B TPOHECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHelUpUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTJEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkKaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa K e€ m3ydeHuro. CoaepikaHHue CKJIaAbIBAETCS U3 CHCTEMBbI
MOHATUM O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XMMUYECKOM
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO PHUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J1. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XWMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

— TpelncTaBlieHUd 00 AIEKTPOJUTUYECKON JUCCOIMAIllMA BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE ASMIMPHUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (YHKIUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3yueHHe XUMHUU MPOUCXOAUT C MPHUBJICYECHHUEM
3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MpeAMeToB: «OKpyX Aol MHUDPY,
«buonorus. 57 xknacce» U «PuU3MKa. / KIACCH».

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HayKW Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIBHOCTH 4YeJOBEKa M KAaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHN KYJIBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XHUMHYECKUX
3HaHUU — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00O0OIIEHN MHUPOBO33PEHUECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUE MPUOOPENTU TaKUE LI, KaK:

— (dopmMupoBaHHEe HMHTEIUIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHMsT HA CHCTEMaTHYECKOE MPHUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I103HABATENbHON NI€ATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEM K
XUMUH,

— obecrieueHne yciIoBuil, CIOCOOCTBYIOLIUX TPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue oOmed (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaIoIllero MHpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcss TIYMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKH
1eJIecOo00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPABIEHHOCTU AAJIbHEHIIIEro
oOyueHusl.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX JMJIA HW3YYEHUsS XUMHUU Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCIAa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérsl mo Qopmyiam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kaccuduxarus
XUMHUYECKUX PEaAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMeIIeHUs, OOMEeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nYecKkuXx CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakui (pa3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTtorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:kHeiimue npeacTraBuTe 1M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 3ieMEHT M HpOCTOE
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBoiictBa (peakiuu rtopenus). Oxkcuapl. [lpumenenue kucmopoma. CrocoObl



MOJIYYCHHUST KHUCIopoJa B JabopaTopud W NpOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- M HHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIO0 3 eKTa, pa3pyluieHue 030HOBOT'O CIIOSI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monspabiii  00bEM  ra3oB. Pacdy€Thl 10 XUMHYECKUM YPaBHCHHSIM.

dusnyeckrue cBoMcTBa BOoAbl. Boma kak pactBopurenb.  PacTBOpBI.
HaceplllleHHbIE M HEHACBIIMIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHMSI.
Ponp pacTtBOpoB B Ipupoze U B )KU3HH 4YesioBeKa. KpyroBopor BOAbI B NpUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHeHui. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpasyroniye  (OCHOBHBbIE,  KHCIOTHbIE, aM{(OTepHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lommyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKHE CBoMcTBa KHCIOT. Psgn aktuBHOocTH MetayuioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiarypa coneil. @u3znueckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue comnen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

KaUYECTBEHHOE ONPENEIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYXE, NOIYYEHNUE,
coOuMpaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHe
B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS H
MpEeKpalieHusl TOpeHus (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
ONMKMCAHWE WX CBOICTB, MOJy4yeHHE, COOMpaHUE, PACIIO3HABAHUE M H3y4YEHUE
CBOMCTB BoJopoa (ropeHue), BzaumojaeicTsue Bojpopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE OOpa3IoB BEIIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBaHHWE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNpEACIEHHOMN
MacCcOBOW J0JIEd paCTBOPEHHOTO BEUIECTBA, B3AMMOJCHCTBUE BOAbI C METAILIAMU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



UCCJIEIOBaHNE OO0pa3loB HEOPTaHWYECKUX BENIECTB PA3IMYHBIX  KJIACCOB,
HaO0JI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
uzydyeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT € METaJUIaMH, PEaKUUil HEUTpalM3allM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWH, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnognueckunii 3akoH. [leproguyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JJIuHHONEpuUoAHas  (OpMbI
IIepronnueckoii cucrembl xumuueckux anemeHToB [[. M. Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paanyca aTOMOB XHWMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepruoanueckoil cuCTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBS3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouieccyl OKUCTEHUS M BOCCTAaHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH, IMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mescnpeomemmnuwie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOHIMX €CTECTBEHHO-HAYYHbIX
NOHATUH, TaK U MOHATUH, SBISAIOIINUXCSA CUCTEMHBIMU I OTACJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIH (akT, FMIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(UKaIMsa, NEePUOJUYHOCTb, HAONIO/IEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BETUUYMHBI, CIUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpAIbI, TOPHBIE MOPOIBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnogmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalablUusd M HX
COCIVMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHUABI XUMHUYECKOW CBSI3U. THNBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peaklMii MO pa3InyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlUU BELIECTB, MO TeIIoBoMY 3¢ (deKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). JK30- U IHAOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckom paBHOBecun. MakTopsl,
BIIMAIOLIIME HA CKOPOCTh XUMHUYECKOW PEAKUWH M TIOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMU,  OBJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIIUTUYECKON TUCCOIMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun nOHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBaHMII W coled B CBETe MPEIACTaBICHUNH 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/VIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKluuu
OT BO3ACHCTBUS pa3iaMYHbIX (AKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEUIECTB, IPOLECCAa JUCCOLMALMU KHUCIOT, INEJIOYEed U  COJIeH
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPUANOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWs  peakuuid HOHHOrO  oOMeHa
(oOpa3oBaHue oOcajka, BBIJEICHHE Ta3a, o00pa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peakluu pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKUX
BEIIECTB C TIOMOLIbIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3MUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajloreHoB. XWUMHMYECKME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMMOJENCTBUE € METallaMHM, HEMEeTajulaMH, Iierao4yaMu). XJIOPOBOJIOPO.
ConsiHast KuCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJa HAa OPraHM3M YeJOoBeKa. BaxHeilne XJIOpUABI U UX
HaXOXKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u ¢u3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas xwmciora, (Qu3nUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
NpEeACTaBUTENST KJlacca KHUCIOT M crneruduyeckue). XUMHYECKUE pEeaklUH,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCTIOThI, KAUECTBEHHAS PEAKIIUS Ha



cyiabdaTr-uoH. Haxoxaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE TOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue u xuMmuyeckue cBoiicrra. KpyroBopot azora B npupojae. AMMHUaK, €ro
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coar aMMOHUS,
ux GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMUYECKUE
CBOiicTBa (00OmMEe KaKk TMPEACTABUTENS KJlacca KHUCIOT W CHEIU(UYECKHE).
Hcnonb30oBaHWe HUTPATOB U COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPAJbHBIX
yn00peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpesibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aitoTponubie Moaudukanuu (ocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciiora, pu3nNdeckue U XMMHISCKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIMKM, PACHPOCTpaHEHUE B TpUpoJe, GU3MUECKHE UM XUMHUYECKHUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r17100aibHOTO TMOTEIUICHHWS KJIMMAaTa, MMapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SICTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTIIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIILICHHOCTH.
[ToHsaTHe 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, O€IKax, yriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHEeHUs KpemMHUs B mpupozae. OOmme mnpeactaBieHus o0
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B IIPOMBIIIEHHOCTH. BakHeillne cTpouTeabHble MaTepHalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXKaroue (PU3NYECKUE M XUMUYECKHUE CBOWMCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C oOpa3naMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HAOJIOJEHUE Mpoliecca OOYIIIMBaHUS caxapa IMoJl JIeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a3oTa, Qocdopa M UX coeAUMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3naMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe MPU3HAKOB
UX MPOTEKAHUs, B3aNMOJEHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJieIIen
KPUCTAUTMYECKUX pEIETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afcopOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAaT-UOHbl W M3YYECHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCHEPUMEHTAIbHBIX
3a7a4 o TeMe « BakHeunme HeMETaIUTbl U UX COSTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapaKTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux siemeHtoB [ .
MenpeneeBa u ctpoeHuss aToMoB. CTpoeHre MeTauioB. MeTtalmndeckas CBSA3b U
METAJJIMYEeCKas:  KpUCTaJUIMYecKass  pemeéTka.  DJIEKTPOXMMHYECKUUA  psif
HaIpsHDKeHUN MeTauioB. @U3MUEeCKue U XMMHUYECKUE CBOMCTBAa MeTauioB. OOmue
CrocoObl MoydeHus: MeTamioB. [loHsTHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CrocOOBI 3amuThl BX OT Koppo3uu. CraBbl (CTaib, YyTyH, JIOPATIOMUHUMA,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUabl u



TUAPOKCUIBI HaTpusi W Kanus. [IlpuMeHeHue WIENOYHbIX METaUIOB M MX
COEeIUHCHUM.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepnognueckon cucreme xumMudeckux aneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B nipupoae. Ouznueckue 1 XMuMUYECKUE CBOMCTBA MATHHUS
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHu: osnoxenue B [lepuognyeckoi cucTeMe XUMUUECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHuMe aToMa, HaxoXXIEHUE B mpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToMa, HaxXOXAeHHWE B npupone. Pu3NUECKHE H
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METaJUIOB U CIUIaBOB, UX (PU3MUYECKUMHU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BAaHUE BHIEOMATEPHANIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, NPOLIECCAa TOPEHUS KEJIE3a B KHUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHUE  BHJICOMATEPHAIOB), MPU3HAKOB  MPOTEKAHUS
KAUueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(I1) u »xeneza (I1I), menu (I1), HaOaIOIEHNE M ONIMCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HATpusi, KaJlUs W Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIIPOKCHUIA ATIOMUHUSA
U TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMme «BakHeiime
METAJUTbI U KX COSTUHCHUSI.

XuMud ¥ OKpYysKaluas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeanl (MpenesibHasl JOoMyCcTUMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie cea3u



Peanuzanuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMNXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAayuHble NMOHSATHSA: Hay4YHbIA (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(UKalMsi, MePUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusuka: marepus, aTroM, OJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOP, pACTBOPUMOCTb, KpUCTAJUINYECKAs
pemérka, CruiaBbl, (PU3UUECKUE BEIMYMHBI, C€AMHULBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KocUcTEMa, MHHEpAJbHbIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAIAULUOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATBIMU B
o0miecTBe MpaBUIaMM M HOpPMamMHM IOBEIEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUW W
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAYYHOMY HACIEOWIO, MOHUMAHHs 3HAYECHUS XUMHUYECKOM HAyKH B >KU3HH
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHON HH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYE€OHBIX, MO3HABATEIbHBIX 3aJa4, BBIIOJIHEHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3/JAHUN YUE€OHBIX IMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOILIM B IpoLlecCe€ B3TOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEJAEHWE M IIOCTYNKM CBOHUX TOBAPUILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOM KapTHHBI MHpa, MpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBIC IJIsi OOBSACHEHHUS HAOJIOJAaEeMbIX TPOILIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pPabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeN0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 KU3HHU, OCO3HAHUE TMOCIEACTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIs1, HAPKOTUKOB, KYPECHHS ),
HEOOXOJMMOCTH  COONIOJICHUS] MpaBuid O€30MaCHOCTH Tpu  OOpallleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3InyHOTO Po/Jia,
YBaXKEHHUE K TPYyAy M pe3yjibTaTaM TPYIOBOH JEATEIIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIM BBIOOP
WHJVMBUAYATHOU TPACKTOPUU MPOJIOIKEHUsT 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBFHON AEATENHPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOdeCCUOHATBHOM CpEJIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K NPHUPOJIe KaK HCTOUYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBaHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOIO U
O6e3omacHoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY U TCUXUYECKOMY 370pPOBbIO, OCO3HAHWE IEHHOCTU COOJIIOJCHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHUH XUMUH, IS
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAOIIEH IPUPOTHON CPENOH, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPBhI, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B coctaBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsT MHUPOBO33pPEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIe oOecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HKCTOJB30BaTh NPHUEMBI JIOTHYECKOTO MBIIIIEHUS TPU OCBOCHUU
3HAHWM: PacCKPBIBATh CMBICT XMUMHYECKUX TIOHSTHH (BBIICTATH WX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KiacCU(PUKAIIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHil,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YIYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MPUOOPETEHUE OIbITa IO TUIAHWUPOBAHUIO, OPTaHU3AMH W TIPOBEIICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIISITH OTYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IMYHBIX BHIOB U (HOPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIONYJIApHAs JUTEpaTypa XHWMHYECKOTO COACP)KAHHWS, CIPaBOYHBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBbIX W TO3HABATEIbHBIX 33J1a4 OMpPEACIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIb30BAHMSI PA3TUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0OBATENHCKONW JEATETbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIILICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIIOPTAa HA COCTOSHUE OKPY’KAIOIIEH NPUPOTHON
Cpepl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WJIU) JUCKYCCHM) IIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS MPEVIOKEHHOH 3a1auu;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
PE3yJIbTaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOPHOro OIbITa,
JabopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENILHOM M WCCIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusl, OOMEH MHEHMUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JIEWCTBUN, OIpelnejeHHe KpPUTEpUEeB IO OIIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBepcaIbHbIE yYeOHbIE 1elCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LENH eATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIHUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOEHHUIO 00s3aTEILHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKkue JUisi TPEAMETHOW oOmacth «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 Kkiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJIEKYIIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOU d(PpdeKT peakunu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJSpHAs KOBaJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

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

e OINpENEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAsA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIici Ilepunoanueckoro 3akoHa JI. WM. Menaeneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TaONMuHylO ¢Gopmy Ilepuoandeckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa xumudeckux osiementoB JI. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO J3JIEMEHTa 1o (opmyiie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATELHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHHE TPUYMHHO-CIIEACTBEHHBIX CBS3€H — JJI1 WM3YUYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHHUS ~ XMMHYECKOM  TOCYIOM U
Ja00paTOPHBIM  O0OPYJIOBAHMEM, a TakXKe IMpaBwiIaM OOpalieHus: C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpOAa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNpPENEIEHHON MAacCOBOW JI0JIEd PACTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBI0 MHIANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIN:

pacKpbIBATh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasi peaKlMsl, XUMUYECKasi CBsI3b, TEIIOBOM 3¢ (deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HEDJICKTPOJIUTBI, JJICKTPOJIUTUYECKAS IUCCOLMALUA, PEAKLUHUA HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaThMble U



HEOOpaTUMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pPEAKUUHU, NPENeSbHO JI0IMyCTHMas
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 YPABHEHU XMMHUYECKUX PEAKIINM;

OINPENENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B
COCIMHEHUSX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHUWA 1o (opmyiaM, BUA XHUMHUYECKOM
CB3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmysie, XapakTep cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMUCHIBATH M XapaKTEepU30BaTh
Tabnuunyto Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii  sA1pa, oOIllee YHCIO BJIEKTPOHOB H
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
Ipezesiax MajblX IEPUOAOB U INIABHBIX MOATPYII € YYETOM CTPOCHHS MX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
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 XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIECTB, MOATBEPKIAs OMUCAHUE
NpUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JMCCOLUMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKXKe IpaBUjia OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TI0 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMHI-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJU3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CUCTEMATU3allUI0, BBISBICHHE
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 KIIACC
KounvecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢
Bonopon. [lonstue o kucinorax bubnnorexa [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 00 5 1 Bbu6nmuoreka [IOK
' OCHOBAaHMSAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnnorexa [HOK
' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmmoreka LIOK
XUMHYECKUX 3J1eMeHTOB /[, 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMUYecKas CBS3b. BuGmorexa LIOK

32 OxucamTebHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIbHBIC pCAKIINU

Hroro mo pasneny 15 Et?gln(feedﬁﬁ%f41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TIPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBO M XMUMHYECKHE PeaKIIuN
11 [ToBTOpEeHUEe U yrioyOneHue 3HaHUM 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca 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
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX 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
OO1m1ast xapaKTepUCTHKAa XUMHUYECKHX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 bromorexa LIOK
' PYTHIEL. &€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHUYECKHX
2.3 a5eMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OOm1ast xapaKTepUCTHKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 buommorexa LIOK
' Ny PYIHBL pol https:/m.edso0.ru/7f41a636
KPEMHHI ¥ UX COCTUHEHUS
Hroro mo pazneny 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemtectBa 1 MaTepuaibl B )XHU3HU YEJIOBEKA 3 Bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposbubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl

1 [Ipeamer xumuun. Posib XuMUU B )KU3HU 1 bubnnorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METO/IaX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[Tpaktruyeckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00paTOpUN U TIPUEMBI 1 05 bubmmoreka [JOK
obOparteHus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

) «Paznenenue cmeceili (Ha mpumepe 1 1 bubmorexa [IOK

Ae N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
but6mmoreka [JOK
6 A 1
TOMBL I MOTEIYIE! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 bu6nmnorexka [IOK
(CMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u clIOKHBIE BellleCTBa 1 bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bubamorexa [OK

YAp 4 https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2a6c
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3aKOH OCTOSIHCTBA COCTaBa BCIICCTB.

bub6mmoteka [IOK

10 X .B
HMHeCKas opmysia. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemniectra. Moib. bubnuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 Ouznyeckue U XUMHUUECKUE SBJICHUS. bubmmoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMsSI MAaCChI BEIIECTB. bubmuoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BENIECTBA MO YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
» . P https://m.edso0.ru/ff0d5708
peaxuui
Krnaccudukanus XuMU4ECKUX peaKIiuii
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT O606yq eHue U bubmorexa [OK
) e » https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padorta Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHt u

https://m.edsoo.ru/ff0d448e
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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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BEUICCTBO. O3oH

dusnueckre 1 XUMHYECKHUE CBOMCTBA

bu6mmoteka IIOK

22 KHCI0pO/Ia (PeaKIMH OKHCICHUA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cr1oco0BbI ITOIYYEHHST KUCIOPOaa B
23 JabopaTopuu Zq I OMBII_HJ'ICHII){OCTI/I buGnnorexa LIOK
patop P ' https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
o4 peaKIuu, IOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHUIX
TomnuBo (HedTh, yrojib ¥ METAH).
25 3ar ;13H61§He(11;03 yra CIIOCOOBI gro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
IIpaxTrueckast padora Ne 3 mo TeMe
26 «l?lon eHHE U 5061/1 aHue KUCIIopoJIa bubmorexa [IOK
yi - p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnorexa [IOK
BemecTso. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubnuoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmnorexka [IOK
2 IT
9 OHATHE O KHCIOTAX  COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0OsI moTydeHus BOJAOPO1a B but6mmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
P P bubnuoreka [JOK
31 «ITomydenne u cobupanue BoI0po/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM Ta30B. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma, KomuecTBa

33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK

0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BEMY
Brruucienus 00bEMOB ra30B 110

34 ABHEHUIO PEAaKIIMKM Ha OCHOBE 3aKOHA bubmorexa HOK
P " pear . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B

35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanuii. [lonsitue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBopuTenb. HachleHHbIe

37 U HEHAChI peHHBIIG) acTBOpBI. MaccoBast bubmmorexa [IOK

= P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTruyeckas pabora Ne 5 mo Teme

38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexa [IOK
OnpeaeIEHHON MaCCOBOM O https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEMIECTBAY»

39 KonTtponbHas padora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonmopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KilaccupuKaIms, but6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX Bubmrorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KIIacCH(PUKAIuS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue u XUMUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCO((SBII) TOJI )GHI/UI XI/IMI/I‘{ZSKI/IG bubmorexa HOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
[IpakTuueckas padbora Ne 6. Pemienue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXKAY KilacCaMu bubnnorexa [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edso0.ru/00ad9a50
bu6mmotexka IIOK
49 O0o01IeHre ¥ cHCTeMaTU3aIlNs 3HAHHUHA
B H https://m.edsoo.ru/00ad9ch2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITUT
51 XI/II\I?II/I‘-ICCKI/IX 3JIEMEHTOB l(?}OH;ITI/Ie 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. I. MenaeneeBa
bu6muoreka [IOK
53 [Tepuoapl, rpymImbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bub6mmoteka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 251eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adaébc
cucteMmsl [. . MenaeneceBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuorexa [LIOK
MenaeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
PesepubIil ypok. O6006111eHIE 1
58 CI/ICTEMaTmZp ust 3HaHI/II;IH / brbsmorexa HOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHast paborta
KontponbHas padora Ne4 o teme
59 «CtpoeHne aroma. XUMUYECKasi CBA3bY bubmmorexa [IOK
p . ' https://m.edsoo.ru/00adbh486
/ Beepoccuiickas mpoBepouHast paboTta
DNEeKTPOOTPULIATEIEHOCTh aTOMOB bubnnorexa [IOK
60
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
61 nu
OFHA XTMIHCCRA CBASH https://m.edsoo.ru/00adac34
62 KoBasieHTHas1 noIsipHast XUMH4YECKast bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosipHas XuMU4ecKast bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHHS but6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEIbHO-BOCCTAHOBHUTEIIHHBIC 1 bubnuoreka [JOK
peaKknuu https://m.eds00.ru/00adb076
bu6mmoteka [IOK
66 OKUCINATENIN YU BOCCTAHOBUTEIIN 1 httos://m.edsoo.ru/00adb076
PesepsHEIil ypok. O0001IIEHNE U
67 CI/ICTIe)MaTI/I?,Zp s 3HaHHfIHI 10 TEME 1 Bubmaorexa ITOK
H https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aroma. XUMUYECKasK CBSI3b)»
68 PezepHblil ypok. O60011eHIE U 1 bu6mmoteka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I1O 68 55

[TPOI'PAMME
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabueie | IIpakruueckue
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bu6nunoreka [IOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus n HoMeHk1atypa 1 bubnuoreka LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiacca»

5 Krnaccudukanus XuMuueckux 1 bu6mmoreka LIOK
peakLuil 110 pa3In4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOUN

7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1 bubmmorexa LIOK

’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
Bbu6nmuoreka [IOK
8 @DaxTophl, BAUSIOLUINE HA CKOPOCTh 1

XHUMHYCCKOMU PEAKIMHA U ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

Bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTUUECKON
10 L[I/IcfounaunanHnLHHe U ci1a0ble Eubmorexa HOK
) https://m.edso0.ru/00adcd68
AJEKTPOJIUTHI
11 HMonHble ypaBHEHUS PEAKIIMA bubnnorexa LIOK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN bubmmorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOTMTUYECKON TUCCOIHAIIH
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 IPEACTABIIEHNI 00 bubmmorexa HOK
pet " https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON TUCCOLMALINN
bu6mmorexa [IOK
14 I1 7
OHATHE O THAPOIH3E CoIeH https://m.edsoo.ru/00add9d4
15 O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIIHAIINS bubmorexa [IOK
p o THHATTHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMU B PACTBOPAX)»
OO6m1ast xapaKTepUCTHUKA TAJIOTEHOB.
18 XUMHAYECKHAE CBOMCTBA HA IIPUMEDE bubmmorexa [OK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [IOK
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMCHECHHE

https://m.edsoo.ru/00ade104

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyenue coIHOMN KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIHI, €CIIH OINH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeIMHEeHUN bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnmnoreka [IOK
¢u3nyeckre u XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XMMUYECKHEe CBOICTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peakilnu, JexKallrue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [HOK
XHWMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeibl COeUHEHUSIMU
cephl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmoreka [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTeprCcTUKA HIIEMEHTOB bubnmoreka [IOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, HOJIYUECHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTuueckas pabora Ne 3 o teme
30 «[lonydenne aMmmuaKa, H3y4eHHE €ro bubmorexa HOK
e ath https:/m.eds00.ru/00adf180
CBOWCTBY
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nuoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4Y€CTBE MUHEPATIbHBIX
32 oOpenuii. XuMu4eckoe bubamorexa HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COETMHEHUSIMU a30Ta
docop. Oxeun docdopa (V) u
33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()bl/il/lflec):l(l/le " Buomorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B
34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubnnorexa [HOK
3arpsi3sHEHUE TPUPOTHON CpEAb https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 pu Eng g)mnieacie U XUMHYCCKHC bubmorexa HOK
PUpOZE, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcupsl yriiepoaa, ux pu3ndeckue u bubnuoteka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYrosbHas KUCIOTa U €€ CONn bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [IOK
KadectBenHas peakius Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBaX KaK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 KpemHuwii u ero coeiMHEHUS bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemienue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunoreka [IOK
«BaxHeinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHECHUS»

KonTponbnas padorta Ne3 o reme
42 «BakHenme HeMeTauIbl U UX bubmmorexa HOK
https://m.edso0.ru/00ae0e18
COCTMHECHUS
OO01as xapaKTepUCTUKA XUMHUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAJIIIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUYCCKUN P

HanpsH>KEHUHA METaIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
meraiutoB. CiuraBel. BerauciieHus no

45 aBHEHUSIM XUMHYECKUX PEaKIIAi bubmorexa LOK
yp peakiii, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH
46 IToHsiTHE O KOPPO3HUHU METAIOB bubmotexa [IOK
PP https://m.eds00.ru/00ae1278
bu6mmoteka [IOK
47
Ilenotnbre meTael https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHbIE METAIIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 BaxxHelmnme coeqMHEHUS KaIbIUI bubmorexa [JOK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHEe U CHCTEMAaTH3alIH
3HAHWI
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTruyeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI U METOIEI €6 bubmorexa [IOK
| A A https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
Bbu6nmuoreka [IOK
54 An I
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bu6mmoreka LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86



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
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

OKCI/I,I[BI, THAPOKCUABI K COJIN KEJI€3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMAaTU3aIHs
3HAHUU
[IpakTuueckas padbora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33124 110 TEME bubnnoreka [HOK
«BaxHeinnme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peaxkuuu
61 O606HvleHHe M CUCTEMATHU3aLHsA
3HaHUN
KontponbHas padora Ne4 o teme
62 «BaxHeinme MeTauibl U uX
COEZTUHEHUSI
63 Bemecrtsa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KM3HH YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XUMHYeCcKoe 3arpsi3HEHNE bu6mmoreka LIOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mmoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6061IeHNE 1 bu6mmoreka LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U bubnmoreka [IOK
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cucremMarusanua 3HAaHUH

https://m.edsoo.ru/00adb33c

68 PezepHblil ypok. O6001meHe 1

cucTeMaTu3anusd 3HaHUU
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPoBePSIEeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

I1o Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHMX IIOHATHH: aTOM,
MOJIEKYJIa, XUMHMYECKUI D3JIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEJIbHAs aTOMHash W MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JII XHMHYECKOTO
JJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KiIaccu(uKalnus — peaklMid:  peakIUM  COEAMHEHUs,  pPeaKkLuu
pa3oKEHUs, pEeaKIUM 3aMEIEHHs, pPEeaKIUuH OOMEHa, DK30- H
SH/IOTEPMHUECKUE DPEAKLUH, TEIIoBOH 3(pQEeKT peakuuu, pacTBop,

MacCcCoOBas O0Jid BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/I}I) B paCcTBOpPC

1.2

HWILNTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH H

MPUMCHATH OTU MOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

13

HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJI€HUS (OpMyI

BCIICCTB U ypaBHCHI/II‘;I XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCUICCTB,
MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHUSA, 3aKOHa

ABorazipo

15

OIpPEACIIATh BaJICHTHOCTbH aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIUU (HO qucily " COCTaBy

YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEMIOBOMY dPPEKTY)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJSPHYIO MAaccChl

BEIIECTB




18

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo Qopmyle

COCIMHCHMNA,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOII0JCHHE,
W3MEpEHUe,  MOJECTUPOBAHUE,  OSKCIEPUMEHT  (peajbHBld U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme MpEaACTAaBUTCIIN HCOPraHUNYCCKNUX BCIICCTB»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIIpCACIIATE IMPHUHAJIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui o Gopmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE MPUMEpaMHU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

25

IIPOrHO3UpPOBATH CBOICTBa B€IICCTB B  3aBHCHUMOCTH oT HuX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B pas3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCYIOH U
nabopaTOpHBIM O00OPYIOBaHHEM, a TakK)Ke MpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJYYCHHUIO U C06I/IpaHI/II-O
ra3oo0pa3HbIX BEMIECTB (BOIOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO pPAacTBOPOB IIEIOYEH U KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, METHIOPAHX U JPyrHe)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIINA

ITo Teme: «llepuoanueckuii 3akoH u Ilepuommueckast cucrema
xumuyeckux snemeHToB Jl. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBa3b. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC pCakunuun»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX HOHATHH: SApO aToMma,
AJIEKTPOHHBIA CJIOW aTroma, aToMHas oOpOuTalnb, paauyc aToma,

XUMHYECKasd CBA3b, IOJAPHAA KW HCIOJISAPHAasd KOBAJICHTHAs CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HOHHAs CBsI3b, WOH, KaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaOmMuHyr Gopmy [leprogmueckoit
CUCTEMBl XHMHYECKHUX D3JIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpsiBaTh cMbica Ilepuoamueckoro 3axkona [[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXCHHUA B HepHOHquCKOﬁ

CUCTEMC

35

COOTHOCUTh  O0O3HAuYEHUs, KOTOpbIE HUMelTca B  Tabnwuie
«[lepuonuyeckass  cuctemMa  XHUMHUeCKUXx  anemeHtoB  JI.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHAYECKHX DJIEMEHTOB (COCTaB M 3apsii sapa, oOmiee YHcIio

QJICKTPOHOB H PACIPCACICHUC UX 110 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OIIPCACIIATE BUI XUMHYECKOH CBS3HU (KOBaJ'ICHTHaH 151 I/IOHHaﬂ) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI 0CHOBHOT0 00111er0 00pa30BaHMs

1

IIo Teme: «BeliecTBo U XUMHUYECKast pcakuusg»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHH: PacTBOP,
SJEKTPOJIUTHI, HEIJIEKTPOJUTHI, BJIEKTPOJUTUYECKAS] TUCCOIUAINS,
peaku MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOparumbie u HeoOpaTUMbIe peaKIuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxiumu, OKUCJIUTEIb,
BOCCTAHOBUTEb, OKHUCJICHHE M BOCCTAHOBJIEHUE, AJJIOTPOMUS,
amMmpOTepHOCTh,  XMMHYECKasi  CBsI3b  (KOBaJe€HTHas, MOHHAsd,

METaJlJI4ecKasi), KpHUCTaJUIMYecKass peui€Tka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATUH H

IIPHUMCEHATH OTHU IIOHATHSA IIPH OIIMCAaHHWHU BEIIECTB U UX HpCBpaH_[CHI/Iﬁ

13

COCTaBJISITh YPABHEHUS DJIEKTPOJIMTHUUECKOU TUCCOIUAIIMU KUCIIOT,
miesioued M coliei, MOJHBIE M COKpAIIEHHBbIE YpaBHEHHUS pEaKIHii

HOHHOro 0OMeHa

14

PaCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIBbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ

IOCPEACTBOM COCTABJICHHSA SJICKTPOHHOI'O OajlaHca 3THUX peaKuHﬁ

15

MIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peakiuu

IIo temam: «Hemeramnsl M MX COEOUHEHUS» M «MeTamabl U HX

COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBAThH) 00IIME U CICU(PUIECKUE XUMUUECKIE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
MIpUMEepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/Iﬁ, IMOATBCPKAAOIINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCXKAY BEIIECTBAMHU Pa3JINYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCMOCTHU OT UX CTPOCHMH,
BO3MOXXHOCTH IMPOTCKAHUA XMUMHYCCKUX HpeBpaHIGHI/Iﬁ B pa3IMYHBIX

YCIIOBUSIX

24

CleoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCyIOoH U
a00opaTOpPHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

25

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJOPHU-,
Opomun, womua,  kapOonat, Qocdar, cummkar, cynabdar,
TUIPOKCUIUOHBI, KaTHOHBI aMMOHHMSI, MOHBI H3YYCHHBIX METAJIIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BEILIECTB

1o Teme: «XHUMHUsI U OKpY’KarOLasl Cpeaar»

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XuUMmHu4eckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAIJIOB

3.2

NPUMCHATE OCHOBHBIC OIICpalun MBICITUTEIBHOM JACATCIIbHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTeMAaTH3aIUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI — JId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HAOMIOJeHUE, H3MEPEHHEe, MOJICITUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COiePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XHMUSA B CHCTEME HAYK.
Tena u BemecTBa. Pu3NUeCKUe CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHHE

BCHICCTB

1.2

IlonsTue o METOJaxX IIO3HAaHHUA B XUMMUHU. Ywucteie BCIICCTBA U CMCCH. Croco0sI

paszaeneHust cMecen

13

ATOMBI W MOJICKYIJIBI. Xumuueckne djieMeHThl. CHMBONBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG Y4YCHUC

14

Xumnueckas popmyna. BalreHTHOCT aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHas MOJEKYJIIpHas Macca. MaccoBas 1011 XUMUYECKOTO JIEMEHTa

B COCAUHCHNHA

15

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M YHCNA CTPYKTYPHBIX EIUHHI] BemiecTBa. Pacuétel mo dopmynam

XUMHNYECKHUX COG}II/IHCHI/Iﬁ

1.6

@u3nYecKue U XUMHUYECKHE SBICHUSA. XUMUYECKas peakuus U €€ IMPU3HAKH.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHeHus. Kinaccuduxanus

XUMHUYECKUX PEAKIUH (COeTUHEHHUS, Pa3I0KEeHUsI, 3aMEeIlIeHUsI, 0OMEHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUIaMH
paGotel B saboparopud © mOpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
o0opynoBaHMEM, HW3y4YeHHWE W ONUCaHWe (PU3NYECKUX CBOWCTB 0O0Opa3IioB
HEOPraHMYeCKUX BELIeCTB, HaOIrofeHue (U3NUECKuX (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKe, KUMEHHE U KOHJEHCAlUs BOJbI) U
XUMUUYECKUX  (TOPEHHME  CBE€YM, MPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOH) SIBJICHWM, HAOJIOJCHUE W OMHCAHUE
MPU3HAKOB MPOTEKAHMSI XUMUYECKHX peakiui (pas3joKeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTHI C XJOPUIOM Oapusi, pasjoXKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuuM, B3aMMOJICHUCTBHE JKelie3a C pacTBOPOM

comu meau(Il), nzydenne crmocoOoB paszneneHus cmeceit (C MOMOIIbI0 MarHUTa,




(bunpTpOBaHUE, BBIMAPUBAHHUE, TUCTHUIUIAIMS, XpoMmarorpadus), MpoBelecHUE
OYHNCTKHN HOBapCHHOfI coJju, Ha6JHOI[CHI/I€ " O CaHHuC PE3YyJIbTATOB ITPOBCACHUA
OIbITa, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJeieh

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — sneMeHT U mpoctoe
BemecTBo. HaxokaeHue kuciopoaa B Mpupope, GU3NYECKUE U XUMHUYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoma. CrocoOs
MONyYeHUs KHCIopoga B JabopaTopuM M MPOMBINUIEHHOCTH. Kpyrosopot

Kucsopoza B npupoze. O30H — aIoTpornHas MoAU(UKAIHs KUCIOpoaa

2.2

TernoBoit 3¢ (heKkT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHJIOTEPMUYECKUE peaklMy. TOMIMBO: Yroib U METaH. 3arpsi3HEHUE BO3lyXa,

YCUIICHHUEC ITAPHUKOBOTO 3(1)(1)CKT8., Pa3spyHmI€HUC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemecTBo. HaxoxkieHne Booposia B MpUpo/IE,
¢dusnveckue W XMMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IOJyYCHUSI.

Kucnore! u conu

2.4

ModsipHblid 006EM Ta30B. Pacd€Thl 0 XMMUYECKUM ypaBHEHHSIM

2.5

O®usnyeckue CBOMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellienHpie 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOPUMOCTHL BELIECTB B BOJIE.
MaccoBass 10711 BelIeCTBA B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHud. Ponb pacTBOpoB B MpUpOJEe M B KM3HU uenoBeka. Kpyrosopor
BOJABl B TMpHUpOJE. 3arps3HEHHWE NPUPOAHBIX BoA. OXxpaHa W OYHUCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojieoOpa3yromune (OCHOBHBIE, KHCIOTHbIE, amM{QoTepHble) U
HecoseoOpasyrone. HoMmenknarypa okcuioB. Du3HUECKHE U XHUMHUYECKHE

cBOMCTBa OKCUJIOB. [TomyueHue okcuioB

2.7

OcnoBanms. Kiaccudukanust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMM. PU3HUECKHE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotsl. Knaccupukauus kucnor. Homenknarypa kucinor. ®usznueckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan axkxtuBHOcTH MeTaiioB H.H. bekerosa.

[Tonyyenue kucnor

2.9

Comu. Homenkiarypa coned. OU3MUECKUE U XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue coneit




2.10

I'eneTnueckast CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIpPEIEICHHE  CONCP KAHMSA
KHCJIOpOJia B BO3/yX€, MOJy4eHHE, cOOMpaHHE, paclio3HaBaHHE M U3y4UCHUE
CBOWCTB KHCJIOPO/a, HAOII0€HUE B3aUMOJCHCTBUS BELIECTB C KUCIOPOAOM M
YCJIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (I1okapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHUJOB WU OIIMCaHME HUX CBOMCTB, IHOJydeHue, coOupanue,
pacrno3HaBaHME€ M H3Y4YEHHE CBOMCTB BOAOpoAa (FOpEeHHE), B3aUMOJCHCTBHE
Bozopoza ¢ okcugoM mMenu(1l) (Bo3MOKHO UCIONB30BaHUE BUIEOMATEPUAIIOB),
HaOmrofeHne oOpas3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
0COOEHHOCTEH pacTBOpEHHUs] BELIECTB C Pa3IU4YHOW PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMH (HAaTpUEeM U KaJlbLUEM)
(BO3MO’KHO HCIIOJIB30BaHHE BHJIEOMATEPUANIOB), OIPEACICHUE PACTBOPOB
KUCIOT M IIeJIouedl C IOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHHE OOpa3loB
HEOPraHMYeCKUX BELIECTB pA3JIMYHBIX KJIacCOB, HAOIIOACHUE H3MEHEHUs
OKpPAacCKM HWHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEIOYEH, H3ydeHHe
B3auMozeiictBus okcuga meau(Il) ¢ pacTBOpoM cepHOUM KUCIOTBI, KHUCIOT C
METaJUIAMM, PEAKLINN HEUTPAIU3aLNH, TIOJy4EHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOI0 MeTala JAPYTMM M3 pacTBOpa COJIM, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3aJau Mo TeMme «BakHellne Kiacchl HEOPraHMYECKHX

COEIMHEHUN

IIepnonnueckuit 3akoH u [lepuoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBA3b. OKUCIUTENbHO-

BOCCTAHOBHUTCIIbHBIC pCAKITUN

3.1

[TepBple TOMBITKA KIACCU(PUKANNKA XHUMHUYSCKUX d3JeMeHTOB. [loHsTHEe O
TpyNmax CXOJHBIX JJIEMEHTOB (IIETOYHBIE W IEI0YHO3EMENbHbIE METallTbl,
TaJIOTeHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyroT amMdOoTepHbBIE

OKCHUIBI U TUAPOKCHIbL

3.2

[Tepnonnueckuit 3axoH. [leprognueckas cucreMa XUMHYECKUX dy1eMeHToB [[.1.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[Tepuonnueckoit cucrembl xumudeckux diemMentoB J[.M. Mengeneesa.
Ilepuoasl u rpynnsl. PuU3nUecKHil CMBICT MOPSIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTponbl. CTpoeHUe

ANEKTPOHHBIX  000704YeK aroMoB TmepBbIX 20 XUMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucremnl J[.M. Menneneea. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoauueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsSI paJnyca aroOMOB XHMMHYECKUX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuogmueckoro 3akoHa u Ilepmoanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs HaykKu WU npaktuku. .M. MenxaeneeB — y4€HbIA U

I'paXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBajeHTHass (monisipHas M HEMOJSIpHAs)  CBSI3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenpb okuciacHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOII@CCI:I

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUM OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC THAPOKCHAA IUHKAa C paCTBOpaMud KHUCIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAHOBUTEJIBHBIX peaklnii (TOpeHue, peakiiuy pa3ioKeHUs, COSIUHECHMS )

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTtBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kajaus, KaJIbLHMsI U UX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuoamueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYecKon CcBs3H. Kitaccudukanusi 1 HOMEHKIaTypa HEOPTaHUIECKUX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHUYECKUE CBOICTBA BEILIECTB,
OTHOCSIIIMXCA K pa3IMYHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

TFCHECTUYCCKAA CBSA3b HCOPraHNYCCKHUX BCIICCTB

13

Knaccugukanus XuMU4eCKUX peakiuii o pa3IuyHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIUH BELIECTB, MO TemioBoMy 3¢ddekry, mo

N3MCHCHHIO CTEIICHCH OKHCICHHS XUMHYCCKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




M0 y4YacTUIO  KaTajam3aropa). OK30- W DSHAOTEPMHUYECKHE  PEaKIlvy,

TEPMOXUMHNYCCKUEC YPABHCHUS. IlousTue o CKOpPOCTH XHUMHYSCKOM pC€akuun

14

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TeTePOreHHBIX peakiusax. [IoHITHE 0 XUMHUYECKOM PaBHOBECHHU.
@akToppl, BIMJIONME HAa CKOPOCTh XHUMHUYECKOW PEAaKUUH W IOJIOKEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUA C HMCIOJIb30BAaHUEM METOJIA

3JIEKTPOHHOTO OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakuum moHHOrO OOMEHA. YCJIOBHS MPOTEKAHHS pPEaKIUii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHMs peakuui. CBoOHCTBa KHUCIOT,
OCHOBaHMN U COJIEM B CBETE MPEACTAaBICHUNA 00 3IIEKTPOIUTHUECCKON

nuccounanuu. KauecTBeHHbIe peakuu Ha HOHBL. [loHsATHE O TMApPOIU3E Conen

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHHC C MOJACIAMU KPUCTATIIHMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB MU HeMeTalsioB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOW peakluu OT BO3ACUCTBUA pPa3IUYHBIX (PAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMU  KHCIOT, IIeNo4Yeid u coliell  (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATECPHAIIOB); TIPOBEJACHWE ONBITOB, WILIIOCTPUPYIOMIUX MPH3HAKU
MPOTEKaHUs peaKInii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIACIECHUE ra3a,
oOpa3oBaHHe BOJIbI); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakiuii (TOpeHHEe, PEaKIUu PA3JI0KECHHsI, COSAUHEHNUS);
pacrio3HaBaHWe HEOPTaHUICCKUX BEIIECTB C MIOMOIILI0 KAYeCTBEHHBIX PEaKITHA

Ha WOHBI; pCHICHHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

HemeTamisl u UX COEAUHEHUS

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u pusndeckue cBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpEe XJopa
(B3aMMOZAEHCTBUE € MeTalllaMM, HeMeTalJlaMM, Iieao4aMu). XJIOpOBOAOPOL.

ComngHast KMCIIOTa, XUMUYECKHE CBOMCTBA, NOJIyYeHHE, TpUuMeHeHue. JleiicTBue




XJIOpa U XJIOPOBOJIOPO/Ia Ha OpPraHu3M uesioBeKa. BaxkHeilline XJIopuabl U UX

HaXOXICHUEC B IIPUPOILC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CcTerneHn okucieHus. CTpoeHne u pusnyeckre CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPOINHBIE MOIU(DUKAIIH
KHCIOpPOAa W cephl. XUMHYECKHe CBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnveckne W XUMHUYECKHE CBOWCTBA. OKCHJBI CEepbl KaK MPEICTABUTEIN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBA
(oOmue Kak mpencTaBHTENs Kilacca KUCIOT W crienuduaeckue). XUMHUYECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONYy4eHUs] CEepHOM
kucioThl. I[lpumenenne. Conmu CepHOW KHCIOTBI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MpHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC OXKIIH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MMpCaAOTBPpaAlICHUSA

2.3

OO6miass xapakTepucTuka 3JeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOSHHS
aTOMOB, XapaKTEPHBIE CTETIEHNU OKUCIICHUS. A30T, paCIpPOCTpaHEHUE B IPUPO/IE,
¢dusnveckne u XUMU4Iecknue cBoiictea. Kpyrosopor a3ora B mpupoae. AMMHUAK,
ero ¢u3MvecKue W XMMUYECKHE CBOMCTBa, MojydyeHue u npumeHeHue. Conu
aMMOHUA, ux (1)H31/I‘~IGCKI/I€ n XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHast peakuusi Ha MOHBl aMMOHHUA. A30THasl KUCIIOTa, €€ MOJy4EHHE,
¢bu3MvecKkue M XUMHUYECKHME CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT M cnenuduueckue). Mcnonb3oBaHMe HUTPATOB M COJIEH aMMOHHUS B
KauecTBE MMHEPAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
Cpezbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/H, 3arpsi3HEHNE BO3/yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢Qocdopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XUMHUYECKHE CBOWCTBA, monydeHue. Mcmomp3oBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit
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Obmass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTIJEepoJ, alJIOTPOIHbIE
Moau(UKaIUU, PaclpoOCTpaHEHHE B MpHUPOJe, (U3HUECKHE W XHUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpupoze. OKCHIbl yriepoaa,
ux (u3n4Yeckue M XMMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPraHU3MBI,

IMOJIYYCHHUEC U IPUMCHCHHUC. IKOIOTUUECKHUE HpO6J'IeMI>I, CBsA3aHHBIC C OKCHJIOM




yrinepona(IV); rumoresa rin00agbHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ CONMU, WX (U3MYSCKUE U XHUMHUYCCKUE
CBOWCTBa, TOJy4YCHHUE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIHWHE, NPOMBIIIJICHHOCTU U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTHMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTHJICH, 3TaHOJ, TJHUIEPHH, YKCYCHas
kuciorta). Mx cocraB M xumuueckoe crpoeHue. llonstue o Ouosormvecku
BO)XHBIX BEIECTBAX: JXHpax, OENKax, YIJIeBOJaX — W MX POIU B JKU3HH
4yenoBeka. MarepuaabHOe €IWHCTBO OpPraHWYeCKUX ¢ HEOPraHW4eCKhX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyYE€HUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHus 00
okcuae kpeMHUA(IV) u kpemHueBoil kucnore. CUIIMKAThI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, TPOMBIIICHHOCTH. BaXHeWIie CTpOUTEIbHBIE MaTepHAaIbL:
KepaMHKa, CTEKJO, LIEMEHT, OeToH, jxene300eToH. IIpobiembl Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI{HGBHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJICHHE Ka4E€CTBEHHBIX PEaKLUUW Ha XJIOPHU-
HMOHbl M HaOJIIOJIEHHE MPU3HAKOB WX IPOTEKAHUS; OIBIThI, OTPAKAIOLIHE
¢u3nyecKre U XMMUYECKHE CBOMCTBA raJlor€HOB U MX COEJUHEHHM (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeIUHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJEHHE IMpolecca
oOyrJIMBaHUs caxapa IOJ JeHcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
U3Y4YeHHE XMMHYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHUCIOTHI, MPOBEIECHUE
KayeCTBEHHOH peakuuud Ha Ccynb(par-HoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHHE ¢ (PU3NUYECKUMH CBOIICTBaMH a30Ta, Gpocdopa u ux
coeMHEHUI (BO3MOXKHO HCIOJb30BAHUE BHUJIEOMATEPUANIOB), o0Opa3Lamu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHHE, COOMpaHe, pacliO3HaBaHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHHMA U ¢docaT-uOH M U3YYEHHE NPU3HAKOB HX IMPOTEKaHUS,
B3alMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHCIOTHI C MEIBIO (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIMYECKUX
peméTok anmasa, rpaduta, QynIepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azicopOLIMK PacTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, paclO3HABAaHWE W H3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHelIe HeMETAJUIbI U UX COEIUHEHU

MeTtamisl 1 BX COCIMHCHUA

3.1

OO0mast XxapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJIOB HA OCHOBAHUU UX
nojoxxenus B llepuoamyeckoid cucTteMe XUMHYEeCKUX dieMeHtoB JI.M.
MeneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. Merayuinueckasi CBsI3b U
METaJUIMYecKass KpUCTaUIMYECKas  pemeTka.  IJEKTPOXUMHYECKUM Pl

HaHpH)I(eHI/Iﬁ MCTAJlJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O01ue crnocoObl MonydeHus
MeTa/uioB. [ToHATHE O KOPPO3HH METAIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTaib, YyryH, JIOPATIOMUHUHN, OpPOH3a) U MX IPUMCHEHHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucTteMe XMMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl 1
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IIEeIoYHBIX METAIOB M HX

COEIMHEHUN

3.4

IIlemoyHO3eMeNbHBICE  METAMIbl MarHud W KaJbI[UW: TIOJOXEHHE B
[Tepuonnueckont cucreme xuMuueckux dieMmeHToB J1.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3NYeCKUe U XUMHUUYECKHUE CBOMCTBA
MarHusi ¥ Kajblus. Baxknelime coequHEHHsS Kanblus (OKCHI, THUIPOKCH]I,

conu). JKECTKOCT BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHUI: nostokeHue B lleproanyeckoil cucteMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aTOMa; HAXOXACHHE B mpupone. Puznueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOICTBA OKCHUIA U THIPOKCH/IA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme xuMmuueckux annementos JI.U.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIEHHE B mpupone. Dusnmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. OKcuabl, TuApokcuabl u conu sxenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U MOTyUYEHHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB,

X (PU3MYECKUMU CBOWCTBAMH; H3y4YCHHE pEe3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO HCIIOJIh30BaHUE BHJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdbllUd M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB); HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHs KAaUYECTBEHHBIX PEAKIUi HAa HOHBI
(mMaraus, xanbius, amroMuHus, nuHka, sxeneza(ll) u sxenesa(Ill), memu(Il);
HaOJI0/IEHNE U OMKMCAaHUE IMPOLIECCOB OKPALIMBAHUS IIAMEHU HMOHAMH HATpus,
Kamuss W Kanblus ~ (BO3MOXKHO — KCIIOJNb30BaHHE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHUIA
[MHKA; pElIeHrEe YKCIIEPUMEHTAIbHBIX 33/1a4 10 Teme «Bakueime MeTasibl 1

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa
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Hosele MaTepuansl n TexHonoruu. BemectBa U mMarepualibl B IOBCEJHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe HUCIonb30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb OpU XMMHUYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TpPaMOTHOCTH.  XUMHYECKOE  3arpsi3HCHHE
okpyxkatomen cpeasl [1/IK. Pons xumum B pemeHnn SKOJIOTHYECKUX TPOOIIEM.
[IpupoaHbIlE HWCTOYHUKH YTIIEBOJOPOJIOB (Yroyib, MPUPOIHBIA Ta3, HEPTH),

MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U MTPOMBIIIJIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHUe 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl

METAJIJIOB, OJIMMEPHbIE MaTEPHUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABaEMOCTH SIBICHUW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTypbl U INPaKTHUECKOU
TEATCIPHOCTH 4YeJIOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOJCIN I

00BsACHEHUS CTPOCHUS aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHATBHON NeSATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoeil Oyayuieil npodecCuOHaIbHON NesSTeIbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOp XMMHUM Kak NMpO(UIBLHOrO mpenmera

MIPU TIEPEXO0/I€ Ha YPOBEHb CPEHETO 00I1Iero oopa3oBaHus

Bianenne cuctemMoil XMMHYECKMX 3HAHMM W YMEHHE NPHUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE TIOHATUSA: XUMHYECKMM D3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHMs], peakluu oOMeHa, TerioBol 3(p@eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIMU, PAacTBOp, MAaccoBasl JOJs XHMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast J0JIsI U TPOLIEHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMa, DIICKTPOHHBIH CIIOI aTOMa, aTOMHasI




opOuTanbp, paguyc aroma, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBSA3b, HIIEKTPOOTPULIATEIBHOCT, MOJISIPHAS U HETIOJISIPHAs
KOBaJICHTHAass  CBSI3b, MHOHHAs  CBA3b, METAJUINYECKas  CBA3b,
KpUCTAJUIMYECKass pemérka (aToMHasi, HWOHHAs, METAJTHYECKasi,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHUOH, JJIEKTPOJUT U HEIIEKTPOIIHT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKUUHM,  OKHCIHTENb U
BOCCTaHOBHTEIIb, OKHCIEHHE M BOCCTAHOBJICHHUE, DJICKTPOJIHN3,
XMMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIC pPEaKIIUH,
CKOPOCTh XHMMHYECKOW peakiuu, Karaimuszarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUs Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpHUAa

3JICKTpOHHTH‘ICCKOfI JUucconuannnu

Bnangenue ocHoBamu XHUMHYECKOM I'PaMOTHOCTH, BKJIIO‘IEIIOIHCI;'II

3.1

YMEHHE TPAaBUIIBHO HCIIONB30BATh U3YYEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM wuyHclIe MMHEpalbHble YIAOOpEHHs, MeTaulbl M CIUIaBbI,
MPOAYKTHl TEpepadOTKH MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYCHHS JKHPOB, OEJIKOB, YTIIIEBOJIOB
JUIs OpraHHW3Ma 4YeJlOBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEIECTB

U XUMHUYCCKHUX HNPOLCCCOB HA OpPraHHU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MIPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUSAMHU OPYTIUX

y4eOHBIX TPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMH WCTOYHUKAMU HHQPOpMAIUU
Mo XUMMU (HaydHass M HAy4HO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(pOpMaI_II/IIO O BCIICCTBAX, HX
NIpEBpPALICHUAX n MMPAKTUYICCKOM MPUMCHCHUUN n YMCHUC

WCIIOJIb30BAaTh €€ /I pelleHusl yueOHO-TI03HaBaTEeIbHBIX 33124

BnaneHHe OCHOBaMH TIOHATHMHOTO amnrmapara “ CHMBOJHUYCCKOT'O

A3bIKa XUMHUH U COCTaBJICHUS (OPMYJI HEOPTaHUYECKUX BEIIECTB,




YpaBHEHUN  XUMHUYECKHMX  pPEAKIUH; OCHOBAMH  XHMHYECKOU

nomenkaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBSACHATH CBsI3b MOJOXEHHA djeMeHTa B Ilepmomudeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsn sjupa, oOIee YHuCiIo
AJNIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB [0 OSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAO0B, KAIUS U KaTIbIUS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS JJIEMEHTOB B
[lepuonnueckoit cucreme (B MalblX TMEpUOJAX U TJIABHBIX
MOATPYIIIAX ) M AJICKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHUYECKUE DJICMECHTHI

7.2 HEOpraHUYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKITUI

8 YMeHune onpeaensrs:

81 BaJICHTHOCTh U CTENEHb OKHCIECHUS XMMHUYECKUX DSJIEMEHTOB, 3apsi

' HOHA

8.9 BHJl XHUMHYECKOH CBSI3M WM THI KPUCTALIUYCCKOH CTPYKTYpHI B

' COCTMHCHUSX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCJIUTENIh ¥ BOCCTAHOBUTEIb

9 YMeHue xapakTepu30oBaTh PU3NICCKUE U XUMHYSCKUE CBOHCTBA:
MPOCTBIX BEMIECTB (KUCIIOPOA, O30H, BOJOPOA, TpadwuTr, ammMas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, XJIop, HATPUH, Kaauil, MarHWii,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI W THIPOKCHJIBI

92 metaioB [-IIA rpynn, amomunus, meau (II), muaka, xenesa (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azota u dhochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a30oTHUCTas, a30THasd,
(dbocdopHas, yronbHas, KpeMHHEBas! KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaTh  CBOKMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUSA, NMPUMCHCHHC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXXHOCTB ITPOTECKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHA pCaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHCIIUTEIHhHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIEMEHTA B COCTMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpPaBHCHUSAM XHMHYECKUX PEAKIMA W HAXOIUTh KOJIUYICCTBO
' BellecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB PEaKIHH
12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS (HaOIrOAeHHe,
191 M3MEpEeHHe, SKCIIEPUMEHT, MOACTUPOBAHNE) TIPU U3YUECHUHU BEIIECTB U
' XUMHUYCCKHX SIBJIICHUH; YMEHHE CQHOpPMYIUPOBATH TPOOJIEMy H
MIPEIOKUTH MMYTH €€ pelIeHus
129 O0e3omacHOl pPabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M J1abOpaTOpHBIM 000PYI0BaHUEM
npaBuUiiaMu 0€30TTacCHOTO 0OpaIeHHs C BEIIECTBAMH, UCIIOJIb3yeMbIMU
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIESIX cOepekeHuUs
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHHSI M OCYIIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE W OMHCAaHUE (PU3NIECKUX CBOWMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/I‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMHUECKUX PEaKIHi

13.2

M3Yy4eHHE CII0OCOO0B pa3/ieTIeHHs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; IIOJIYUCHHE YIJICKHCJIOIO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YYCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  JloJied

pacTBOPEHHOTO BELIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
(denondranenna) A onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

WCCTIEAOBAaHUE W ONUCAHWE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHE B3aUMOACHCTBHSI KHCIIOT C METaJUIaMU,
OKCHUJAMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOIO MeTajjla JpYrMM M3 pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

LIUHKA

13.7

pelieHne YKCIePUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYECKUX COCTUHEHUI; «ONEeKTPONIUTHYECKAS
mucconmanusy, «BaxHeWIne HEMETalIbl M WX  COSIHHEHUS),

«BaxHelIe MeTaibl 1 UX COSINHEHMS

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHA; Kau4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJOPUI-, OpOMHI-,
vonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-AaHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJbIlHs, aTlOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:

141

MPEICTAaBIATh PE3YyNbTaThl dKCIEpUMEHTa B (opMe BBIBOJIOB,
JIOKA3aTeNbCTB, TPAPUKOB W TaOJMII U BBISBIATH SMIIUPUICCKHEC

3aKOHOMCPHOCTU

14.2

YCTAHABJIMBATDb CBA3U MCKAY PCAJIIbHO Ha6J'IIOJIaeMBIMI/I XUMHNYCCKUMHU
SABJICHUAMH U IpoHeCcCaMiu, NPOUCXOJAINMHA B MaKpO- U MUKPOMHUPE,

OOBSICHATH IPUYUHBI MHOT'000pa3Hsl BELIECTB




IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTteie BemecTBa U cmecu. CriocoObl pa3esieHus cMecei
12 ATOMBI W MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 351eMeHTOB. [IpocThie 1 Cl0XKHbBIE BEILIECTBA.
. Xumundeckas ¢popmyna. BageHTHOCTh aTOMOB XMMHUYECKUX Ay1eMeHTOB. CTerneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocraBa BewlecTB. OTHOCUTENbHAs aToOMHas Macca.
14 OTtHocuTeNnbHASE MOJIEKYJISIPHAsE Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa
B COEJIMHEHUU
15 KommgectBo BemiectBa. Mok, Momsipaass macca. MosipHBIE 00bEM Ta30B.
' B3aumocBs3b K0JIM4eCcTBa, MAaCChl U YUCIIA CTPYKTYPHBIX €MHMUIL BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakuus U e€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuii 3akoH u Ilepuoanueckas cucTteMa XUMHUYECKHX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 31eMeHToB J1.1.
21 Menneneesa. [lepuoast u rpymnmbl. OU3HUECKUil CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB NepUoAa U rPYIIIbI JIEMEHTA
Crpoenne aromoB. CocraB aromHbIX saep. M3oromsl. Dnexktponbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000704Yek aroMoB TMepBbiX 20 XUMHUECKUX DJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX AJIIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kalus, Kajublus (paguyca aTOMOB, JJIEKTPOOTPHUIATEIHHOCTH,
2.3 METAIMYECKNX W HEMETANIMYEeCKHMX CBONCTB) HM HMX COCIWHEHUH B
COOTBETCTBUM C TIOJIO)KEHHEM »dJIeMEHTOB B I[lepmomumueckoil cucreme u
CTPOCHHEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHas  (HOJsipHass U HEMNOJsSIpHasl)  CBSA3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMUYECKMX  3JeMeHTOB.  loHHas  CBs3b.

Metamnuueckas CBA3b




3.2

Tumel KpucTalUIMYECKUX  PEETOK (aTOMHAs, HMOHHAs, MeTaJUIMYecKasi),
3aBUCHMOCTH CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON pEmI€TKH U BUIA

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. Meramisl 1 UX COCINHCHUA

41

Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEIMHEHHH: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
Hecosieo0pa3yrole; OCHOBaHHMN (LIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX )

4.2

O®Ou3MYEeCKUE M XHWMHYECKHME CBOWCTBA MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOJIOPO/IA, XJIOpa, KUCIIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

duszndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUA,
HaTpuA, Kajlusd, Marovusd U KaJIbLWs, aJJIOMHUHUA, KECJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB

44

dusnyeckrue M XMMHUUYECKHE CBOMCTBA BOJOPOOHBIX COCI[I/IHGHI/II‘/'I HEMCTAJIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XUMHYECKHE CBOicTBa OkcHaoB Hemetawio: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepoma(ll, IV), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A-IIIA rpynn, uunka, menu(Il) u

xenesa(ll, 11). [TonydeHne OKCHI0B METAILIIOB

4.7

XHUMHYECKHE CBOMCTBA OCHOBAHHUM U aM(I)OTepHLIX TUAPOKCHUIOB (Ha mpumMepe
THAPOKCUIAOB  AJIOMUHUA,  IKCJIC3a, I_II/IHKa). HOJ’Iy‘IeHI/Ie OCHOBaHMH U

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOAHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOH, KpeMHHEBOW, yroibHOW. OcoObie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue xkucnor

49

OOmre xuMuUeckre cBOMCTBa cpeHux coseil. [lomyuenue coneit

4.10

[Monyuenune, coOupaHue, pacro3HABaHHWE BOJOPOJA, KHCIOPOJIa, AMMHAKa,

YTIIEKHCIIOTO Ta3a B 1a00paTopuu

4.11

[Tonyyenne aMMmaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CITOCOOBI IMOJIYYCHHA METAJIJIOB




4.12

I'emeTnueckast CBA3b MCXKIY KilIaCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B PEaKIUU BEILIECTB, MO TeIioBoMy 3(deKTy, Mo

M3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHYSCKHUX AJIEMECHTOB

5.2

TernoBoit 2P PeKT XUMHUUECKON peakIuy, TEPMOXHUMUYECKUE YpaBHEHUS. DK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKHUCIINTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKkuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTaHOBJICHUSI. BHCKTPOHHHﬁ OaaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus snexkTponuTrueckoi aucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U cl1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS M OKpY’KAOIIasl cpenia

6.1

BemiectBa u MaTcprajbl B HOBCCHHCBHOﬁ J)KU3HU deJioBeka. be3zomacHoe
HUCIIOJB30BaHHUEC BCIICCTB U XHMHYCCKHX peaKLII/Iﬁ B na6opaTopI/m n 6I>ITy.

HepBaﬂ MMOMOIIBb IMPU XUMHUYCCKHUX OKOraX U OTPABJICHUAX

6.2

XUMHYecKoe 3arps3HEHHE OKpyXaroulell cpeabl  (KHCIOTHBIE — JIOXK[H,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeAOTBPALICHHUS
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITAK). Pomp xumum B
pelIeHNH HKOJOTMYECKMX MpoOsieM. YcCuieHHe MapHUKOBOTO 3¢¢ekTa,

pa3pylieHrue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIWLMHE, IMPOMBIIIJIEHHOCTH M CelbcKOM Xo3daicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMHUHHMA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coeAMHEeHU. [loHATHEe 0 KOpPO3UH METaIJIOB, OCHOBHbBIE

CITOCOOBI 3aIllIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKHU YIJIEBOJOPOJOB (yrojib, MNPHUPOIHBIA Ta3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

HepBOHaan'IBHBIe MOHATHS 00 OpPraHn4Y€CKUX BEIICCTBAX KAaK O COCAMHCHHIAX
yrjiepoaa (MCTaH, OTaH, 3TUJICH, alCTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/IC.IIOTa).
ITonsaTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIECTBAX: XXHUpax, 6en1<ax, YriieBoJax — 1 Uux

POJIA B )KU3HU YCIIOBCKA




PacuéTrr:

7.1 1o ¢popMysaM XUMHYECKUX COSAMHCHHM
1.2 Macchl (MacCOBOM) JI0JIM pacCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB W.I"., Ciagkos C.A., AKIIHOHEPHOE OOIIECTBO
«3narenscTBO «lIpocBenienne»

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKIOHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

tabnuuel: [lepuoaudeckas cuctema xummudeckux snemenToB Jl. M. Menaeneesa, Tabnuna

pacTBOPpUMOCTH, BJICKTpOXI/IMI/I‘{eCKI/Iﬁ pAd HAIIPSPKCHUA MCTAJIJIOB

METOJUYECKHUE MATEPHUAJIBI J1JI151 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.-Peanu3arusi-
tpeboBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30BaHus.-MeToArnuecKoe-mocoone-1s-

yuutens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

Kpurtepuu u HopMbI OLleHHBaHUS PadoT MO0 XMMHUHM Y4yaumxces 8-9 kiaccos.
OueHkKa yCTHBIX OTBETOB.
Otrmerka «5»- cTaBUTCA B TOM Cllydae, €CIM YyYallMiCs TOKa3bIBACT BEPHOE
MMOHMMaHUE XMMUYECKOW CYIIHOCTH paccMaTpUBAEMBIX SIBICHUHM M 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPUH, JTaCT TOYHOE OIpEesIeHUEe U MCTOJIKOBAaHHE OCHOBHBIX IMOHSTHUH,
3aKOHOB, TEOPHil, a TaK)Ke MPABUIILHOE OIpe/IeJIeHHEe XUMUUYECKUX BEJTMYMH, UX €TUHUIL
U croco0OB M3MEPEHUs; MPABUIBHO BBIMOIHACT YEPTEKHU, CXEMBbl U IpaUKH; CTPOUT
OTBET 0 COOCTBEHHOMY ILJIaHy, CONPOBOXAAET paccka3 HOBBIMU IPUMEpPaMH, YMEET
NPUMEHUTHh 3HAaHWA B HOBOH CHUTyallud TNPH BBIIOJHEHHM TNPAKTHUYECKUX 3a/IaHU;
MOXKET YCTAHOBHUTH CBSA3b MEXKAY H3y4aeMbIM U paHee H3YYCHHBIM MaTepHalioM IO
KypCy XMMHH, a TaK )K€ C MaTEpUaIoM, YCBOSHHBIM 110 U3yYCHHIO JPYTUX MPEIMETOB.
OrmeTka «4» -CTaBUTCA, €CIM OTBET YUYEHUKA YJIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha «5», HO JaH 0e3 HCIOJb30BaHHUA COOCTBEHHOTO IIIaHA,
HOBBIX IPUMEPOB, 0€3 MPUMEHEHHs] 3HAHWI B HOBOW CHUTyaluu, 0e3 HCIOJIb30BaHUs
CBS3ell C paHee W3YYEHHBIM MAaTEepPHaJiOM, YCBOCHHBIM TMPH H3YYCHHUU APYTHX
MIPEIMETOB; €CJIHM YYalUiics JOMYCTHII OJHY OIIMOKY WM He Ooliee IBYX HEAOYETOB U
MOJKET WX MCIPABUTH CAMOCTOSITEIIHHO HITU C HEOOIBIION TTOMOIIBIO YIUTEIIS.
OrMmerka «3» - CTaBUTCA, €CIM YyYalWics MPaBUIBHO MOHUMAET XHMHUYECKYIO
CYIIHOCTh PacCMaTPUBAEMBIX SBICHHA W 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCA
OTJIeNbHBIE TPOOENbl B YCBOGHHHM BOIPOCOM Kypca XHUMHUHU, HE MPENATCTBYIOIIHME
JambHEHIeMy YCBOCHHUIO MPOTPAMMHOTO MaTepHalia; yMEeeT IPUMEHSTH MOJTyYeHHbIE
3HaHUA TPU PEHICHHH TPOCTHIX 3a7ad C MCIOJb30BAaHUEM TOTOBBIX (HOpPMYI, HO
3aTPyAHSETCS TpPHU pEHIeHWH 3a1ad, TpeOyImuX MpeoOdpa3oBaHus HEKOTOPBIX
dbopMy;nomycTi He Oornee OmHON rpyOoii OomMOKM W ABYX HEIOUETOB, He Oojee
OJIHOM rpyOOl U OJHOW He TpyOoil ommOkH, He Oosee ABYX-TpeX HE rpyObIX OLIMOOK,
OJTHOM He rpy0oii OIMOKH U TPEX HETOUETOB, JOMYCTHII YETHIPE WM MATh HEAOUETOB.
OTtMmeTKa «2» - CTaBUTCSA, €CITH YYaIIHACs He OBJIaJe]l OCHOBHBIMH 3HAHUSIMH U
YMEHHUH B COOTBETCTBUU C TPEOOBAHUSAMH MPOTPAMMBbI U JIOITYCTUI OOJIbIIIE OLIHOOK U
HEJI0YETOB, UM HEOOXOIMMO IS OLIEHKHU «3) .
Onenka NuCbMEHHBIX paldoT.
OtmeTka «5» cTaBHUTCS 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMO0K 1
HE/I0YETOB.
OtmeTka «4» cTaBHUTCS 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO, HO TIPH HAJTMYUH B HEH
He 6osiee 0IHOM Tpy0oii OMMOKK U OJTHOTO HeJoueTa ; He OoJiee TPEX HEeJOYETOB.
OtMmeTtka «3» CTaBUTCS, €CIIM YUEHHK BBITTOJIHUI IPAaBUIILHO HE MeHee 2/3 Bcelt
paboThI UK JOMycTUII He OoJiee 0/1HOM rpy0oii OIMOKH U ABYX HEI0YETOB, He Oojee
OJIHOM TpyOOH 1 OTHOU HErpyOoii OMMOKH, HE O0JIee TpeX HErpyObIX OMTMOOK, OTHOM
HEerpyOo# oIMOKK U TpeX HEJOUYETOB, IPH HATUYMH YETHIPEX-TISATH HEA0UYETOB.
OtMmeTKa «2» CTaBHUTCS, €CITH YHCIIO OMMOOK M HEJOYETOB MPEBBICHIIO HOPMY OIIEHKH
«3» WK BBIIIOJHEHO MPaBUWIbHO MeHee 2/3 Bceil paboThl.
Ounenka KOMOMHMPOBAHHBIX KOHTPOJILHBIX padoT.
[Ikana nepeBosia B NATUOAIUIbHYIO CUCTEMY OLIEHKH
OtmMmetka «5» craButcs 3a BoimosiHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHeHue 70-89 % paboTsr;
Otmertka «3» craButcs 3a BeimoiaHeHne 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJIHEHHE MeHee 50%,
Kpurepuu onieHuBaHus TECTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBosia B MATHOAIUIBHYIO CUCTEMY OLIEHKH
Otmetka «5» ctaButcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhITOJHEHHE MeHee 50%,



Kpurtepuu onieHuBaHus 3KCePUMEHTAIBHBIX YMeHHUIi (J1abopaTopHbIe H
NpPaKTHYEeCKHE 3aaHMs1).

OtMmeTKa «5» cTaBUTCS ecay paboTa BHINOJIHEHA MTOJHOCTHIO M IPABHIIBHO, CACIIAHBI
MpaBWJIbHBIE HAOIIOACHUS U BBIBO/IBI,

9KCIIEPUMEHT OCYIIECTBIIEH 10 IUIaHY C YYETOM TEXHUKU O€30I1aCHOCTH U IIPABUII
paboThI ¢ BelecTBaMU U 000pyI0BaHUEM;

MIPOSIBJICHBI OPTaHU3ALMOHHO - TPYJOBbIE YMEHUS, MTOAJIEPKUBAIOTCS YHCTOTA pabOvero
MecTa U MOPSJIOK (Ha CTOJIe, 3KOHOMHO HCIOJIb3YIOTCS PEaKTHBBI)

OtMmeTKa «4» cTaBUTCS eci paboTa BINOJIHEHA TPABUIBHO, ClIEJIaHbl IPABUIIbHbIE
HaOJI0/IEHUS ¥ BBIBOIbI, HO IIPH 3TOM SKCIIEPUMEHT MPOBEJICH HE MOJIHOCTHIO WIIH
JOMYIICHBI HECYIIIECTBEHHBIE OIIHMOKH B pabOTE C BEIIECTBAMH U 00OPYIOBAHUEM.
Otmerka «3» cTaBUTCSA eciy paboTa BINOJIHEHA TPABUJILHO HE MEHEe YeM
HATOJOBUHY WM JOMYIICHA CYIIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTA B
00BsicHEHNH, B 0OpMIIEHUH PabOThl, B COOIIOICHUN TIPABUIT TEXHUKU O€30MaCHOCTH
Ha paboTe ¢ BellecTBaMU U 000pyI0BaHUEM, KOTOPAask UCIIPABIIAETCS IO TPEOOBAHUIO
YUUTEINS

OTtMeTKa «2» CTaBHUTCS €CIIH JIOMYIIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIMOOK B XO/€:
SKCIIEPUMEHTA, B 00BSICHEHHUH, B 0(OpMIICHHH PabOThI, B COOIOACHUN TTPABUIT TEXHUKH
0€30MacHOCTH IpU pabOTe ¢ BEIIECTBAMH U 000PYI0BaHUEM, KOTOPBIE YUaIIUNCs HE
MOJKET UCIIPABUTH JaXKE MO TPEOOBAHUIO YUUTEIS.

OueHka NMpoeKTHBIX padoT.

OtmeTka «5» CTaBUTCS €CIH LIEIb YETKO COPMYIUPOBaHA U YOEAUTEIbHO
obocHoBaHa. [IpencraBieH pa3BepHYTHIH IUIaH JOCTHXKEHUS IIETH MpoeKkTa. Tema
MIPOEKTa PacKpbITa MOJHOCTHIO U UCUEPIIBIBAIOLIE.

Pabora conepxuT AO0CTAaTOYHO MOJHYIO MHPOPMAIIMIO U3 PA3INYHBIX HCTOYHHUKOB.
IIpencraBnen aHalu3 CUTyalMid, CKJIaJbIBABIIMXCS B X0/1€ pabOoThI, CAETaHbI
He00X0IMMBbIE BBIBO/IbI, HAMEUEHBI IEPCIEKTUBHI padoThl. PaboTa oTnuyaercs
TBOPYECKUM IOJIX0/10M, COOCTBEHHBIM OPUTHHAIBHBIM OTHOILIEHHEM aBTOPA K Uee
npoekTa. PaboTa oTnu4aeTcss 4eTKUM U TPAMOTHBIM O(OPMIICHHEM B TOYHOM
COOTBETCTBHUH C YCTAaHOBJIEHHBIMU IIPaBUJIaMU. BBICTyIIEHHE COOTBETCTBYIOT
TpeOOBAHMUSM TPOBEICHHS MTPE3CHTAIMH, OHO HE BBIILIO 32 PAMKH PETJIAMEHTA, aBTOP
BJIaJIeeT KyJIbTYpOil OOIIEHUS C ayTUTOpHUEH, MPE3EHTALUs XOPOIIO MOArOTOBJIEHA,
aBTOPY YAAJIOCh 3aMHTEPECOBATH ayIUTOPUIO. [IpOYKT MOJIIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (3CTETUYEH, Y100€H B MCIIOJIb30BaHUH, COOTBETCTBYET
3asIBJICHHBIM LIETISIM).

OtMmeTka «4» cTaBUTCA eciu Lenb chopMyIrpoBaHa, HO He o0ocHoBaHa. [Ipeacrasien
KpPaTKUi IJIaH JOCTMIKEHUS e MpOoeKTa. Tema MpoeKTa pacKpbiTa HE MOIHOCTHIO.
PabGota comepkuT HE3HAYMTENbHBIM 00BbeM moaxoxsduied wuHopManmuu U3
OTPaHUYEHHOTO YHUCIIa OJHOTHITHBIX MCTOYHUKOB. [IpeicraBieH pa3BepHYyTHIH 0030p
palboThl MO JOCTHXKEHMIO IieNiell, 3asBJIEeHHBIX B MpoekTe. PaGora camocrosTenbHas,
JIEeMOHCTPHPYIOIIAsl CEPbE3HYI0 3aWHTEPECOBAHHOCTh aBTOPA, MPEANPHHATA IMOIBITKA
NPEJCTaBUTh JIMYHBIA B3IJISII HA TEMY IMPOEKTa, MPUMEHEHBI 3JE€MEHThl TBOPYECTBA.
[MpennpuHATEl TONBITKA O(QOPMHUTH Pa0OTy B COOTBETCTBHU C YCTaHOBJICHHBIMHU
MpaBUJIIAMH, MIPUJIATH €l COOTBETCTBYIOLIYIO CTPYKTYPY. BBICTyIIIEHHE COOTBETCTBYIOT
TpeOOBAaHUSAM TPOBEICHUS TPE3ECHTAIMN, OHO HE BBHIIUIO 32 PaMKH pErIaMeHTa, HO
aBTOpP HE BJIAJICET KYyJIbTYpOil 0OlLIeHNs ¢ aynIuTopHel (YMeHHe OTBE4aTh Ha BOMPOCHI,
JOKa3bIBaTh TOYKY 3peHusi). [IpOoIyKT HE TMOIHOCTBIO COOTBETCTBYET TPEOOBaHUSM
KayecTBa

Ormerka «3» cTaBUTCS eciu  1enb  cHOpMylIHpoBaHa HEYETKO JUOO  He
chopmynupoBana. [IpencraBneHHbI MIaH HE BEAET K JOCTHIKECHUIO IIENU IMPOEKTA.
Tema mpoekTa packpeiTa ¢parMeHTapHO. bonblmas dYacTh NPEACTaBICHHON
uHpOpMallUM HE OTHOCHUTCS K TeMe palboThl. AHajIM3 3aMEHEH KPAaTKUM OIHCaHUEM
X0Jla U MOpsAJKa pabOThl. ABTOP MPOSIBIJI HE3HAUUTENBHBIA HHTEPEC K TEME MPOEKTa,



HO HE TNPOJEMOHCTPUPOBAT CAMOCTOATEIBHOCTH B paboTe, HE HCHOIB30BAI
BO3MOKHOCTH TBOPYECKOro Mmnoaxoja. B mucbMeHHOW 4YacTH pabOThl OTCYTCTBYIOT
YCTAQHOBJICHHbIE MpPaBUJIAMU TOPSIOK M YETKas CTPYKTypa, IOMYLICHbI OIIMOKU B
opopmnenun. BrpicTymuieHHe HE  COOTBETCTBYET  TpeOOBAaHUSAM  MPOBEICHMS
npe3eHTay. [IpoeKTHBII TMPOIYKT HE COOTBETCTBYET TpPEOOBAaHUAM KauecTBa
(acTeTuka, y1o0CTBO MCII0JIb30BAaHMS, COOTBETCTBUE 3asIBIICHHBIM LIETISIM)

Onenka ymMeHHM#i peliaTh pacyeTHbIe 3a1a4H.

OtmeTka «5» CTaBUTCS €CIM B JIOTMYECKOM PACCYXJIEHUU M PELICHUHM HET OLIUOOK,
3aJla4ya pelleHa PalMOHAIBHBIM CIIOCO00M;

Otmerka «4» cTaBUTCS €cOM B JIOTMYECKOM pacCy)KIEHUMM M pEIIeHUs HeT
CYIIECTBEHHBIX OINMOOK, HO 3a7aya pelleHa HEPalUOHATIBHBIM CIIOCOO0M, WIIH
JIONYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OrMerka «3» CTaBUTCS €CIIM B JIOTMUECKOM PACCYKIEHUU HET CYLIECTBEHHBIX
oLIMOO0K, HO JIOMYIIEHA CYLIECTBEHHAs OIIMOKa B MATEMaTUYECKUX pacyeTax.

OrMeTKa «2» CTaBUTCSI €CJIM MMEETCS CYIIECTBEHHbIE OLIMOKM B JIOTMYECKOM
pacCyKJIeHUU U B PEILICHUH.

Ounenka yMeHHM#i peliaTh IKCIIePUMEHTAJIbHBIE 3a/1a4H.

IIpu oueHke 3TOro yMeHUs cjlelyeT Y4YMTbIBaTb HAONIOAEHUS yUuUTelsd M
MIPEIbSABISEMBIE YUALIUMCSI PE3YJIbTAThl BHIIIOJHEHUS OIBITOB.

Otrmerka «5» CTaBUTCS €CJM IUIaH  PEUIEHHs 33Jayd  COCTaBJIE€H IPaBUIBHO,
OCYIIECTBIIEH TMMOAOOP XHMHUYECKHX PEAaKTUBOB M O0OOpYyIOBAaHMSA, MAHO TIOJHOE
OOBSICHEHUE U C/I€TIaHbl BHIBOJIBL.

OtrMeTrka «4» CTaBUTCS €CJIM IJIaH PELIEHMs] COCTAaBJIEH IPaBUIJIBHO, OCYILECTBJIEH
noJ00p XUMHMUYECKHMX pPEAaKTHBOB U OOOpYJOBaHUs. JIONMYyIIEHO He Oonee ABYX
HECYIIECTBEHHBIX OIINOOK (B OOBSICHEHUH U BBIBOJAX).

OtmeTKa «2» CTaBUTCS €CIH IUIaH pEIIeHUs] COCTaBJIEH IPaBWIBHO, OCYIIECTBIICH
MoAOOp XMMUYECKUX PEAKTHBOB U 000OPYAOBAHUS. JOMYIIEHA CYIIECTBEHHAs OIMMOKa B
OOBSICHEHUH U BBIBOJAX.

OrMeTKa «2)» CTaBUTCS €CJIM JIOMYIIEHbI J1B€ U OoJyiee OMMOKM (B IUIaHE pElIeHHUs, B
noJ100pe XMMUYECKHUX, PEAKTUBOB M 000pY/10BaHUs, B OObSICHEHUH U BBIBO/IAX).
Ouenka pedepara.

W3noxeHHoe moHMMaHue pedepara Kak LEJOCTHOIO aBTOPCKOIO TEKCTa OIpenelseT
KPUTEPUHU €r0 OLIEHKH:

- HOBU3HA TEKCTA;

- 000CHOBaHHOCTH BbIOOpA UCTOYHUKA;

- CTENIEHb PACKPBITHS CYIIHOCTH BOIIPOCA;

- 000 IeHNs TpeOOBAHUN K O(OPMIIEHHUIO.

HoBu3zHa Tekcra:

a) aKTyaJIbHOCTh TEMbI UCCIIEIOBAHNUS;

0) HOBM3HA U CAMOCTOSITEILHOCTh B NTOCTAaHOBKE MPOOJIeMbl, (hOpMYIHPOBAHUE HOBOTO
acreKTa U3BECTHOU MPOoOIIeMBlI;

B) yMeHue paloTaTh € JUTEpaTypoil, CHCTEMAaTU3UpPOBATh U CTPYKTYpHpPOBAThH
MaTepua;

I') CAMOCTOSITEJIBHOCTD OLIEHOK M CY)KJIEHUM;

1) CTUJIEBOE €IMHCTBO TEKCTa, EAMHCTBO KAHPOBBIX UEPT.

CreneHp pacKpbITHsI CYIIIHOCTH BOITPOCA:!

a) COOTBETCTBHUE TIJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEpKaHU TEME U TIaHy pedepara;

B) MTOJTHOTA W TJIyOMHA 3HAHUU T10 TEME;

r) yMeHHe 00001aTh, JeNaTh BBIBOJBI, COMOCTABISATH PA3JIMUYHbIE TOUYKH 3PEHHUS I10
OJTHOMY BOIPOCY

O0G0CHOBaHHOCTH BBIOOpA HCTOUHUKOB:



a) OIIEHKA MCIOJIb30BAHHON JIUTEPATYPHI: PUBJICUEHBI JIN HanOoJiee U3BECTHBIE PAOOTHI
[0 TeMe HCCIeAOBaHUS (B T.Y. )KypHAJIbHbIC MyOIMKAIMN MOCIEAHUX JIET, MOCIeIHNE
CTaTUCTUYECKUE JIaHHBIE, CBOJIKH, CIIPABKU U T.1I.).

Cobnronenue TpeboBaHuid K 0POPMIICHUIO:

a) HACKOJBbKO, BEPHO, OPOPMIICHBI CCHUIKM Ha HCIOJB3YEMYIO JUTEpaTypy, CIHUCOK
TUTepaTypel; ©0) OLEHKa TpaMOTHOCTM M KYJNbTYpbl H3JIOKEeHHd (B T.4.
opdorpadudeckoil, TYHKTYAal[MOHHOH, CTUJIMCTHYECKON KYyJIbTyphI), BIIaJICHUE
TEPMUHOJIOTHEH;

B) coOuroieHne TpeboBaHMi K 00bEMY pedepata.

Yyamuiics npeacTaBiseT pedepaTr Ha PEIeH3UI0 He M03/IHee YKa3aHHOTO CPOKa.

JU1 yCTHOTO BBICTYIUIEHHUS yuamiemycs foctaToyHo 10-20 MuHyT.

OtrMeTKa «5» CTaBUTCS €CIIM BBINOJIHEHBI BCe TPEOOBaHUS K HANUCAHUIO U 3alllUTe
pedepara: obo3HadeHa mpoOieMa W 0OOCHOBaHA €€ aKTyaJbHOCTb, CHEJNAaH KpaTKUH
aHallM3 PAa3IMYHBIX TOUYEK 3pPEHUS Ha pacCMaTPUBAaEMyI0 MPOOJIeMy M JIOTHYHO
U3JI0)KEHAa COOCTBEHHAsi NO3ULMS, C(QOPMYJIHPOBAHbl BBIBOJABI, TEMa pacKphITa
MOJIHOCTBIO, BBIAEPKaH 00BEM, COOINIO/IEHBI TPEeOOBaHUSA K BHEIIHEMY O(OpMIIEHHIO,
JlaHbl IPABUJIbHBIE OTBETHI HA JIONIOJHUTENbHbIE BOIIPOCHL.

OTrMeTKa «4» CTaBUTCSI €CIIM BBIMIOJIHEHBI OCHOBHBIE TpeOoBaHUS K pedepaTy u ero
3alUTE BBINOJIHEHBI, HO MPU 3TOM JAONYILIEHbl HENO04ETHl. B wacTHOCTH, mMMeroTCcs
HETOYHOCTHU B M3JI0KEHUH MaTepuaa; OTCYTCTBYET JIOTHUECKas TOCIEI0BATENILHOCTD B
CYXIIEHUSIX; HE BBIAEP)KaH 00BEM pedepara; UMEIOTCS yIymeHHs: B 0pOpPMIICHUH, Ha
JIOTIOJTHUTEJIBHBIC BOMPOCHI IIPU 3aIUTE JIaHbI HEMIOJIHbBIE OTBETHI.

OrMeTka «3» CTaBUTCS €CIIM UMEIOTCSI CYLIECTBEHHbIE OTCTYIJIEHUS! OT TPeOOBaHUM K
pedepupoBanuo. B dyacTHOCTHM: TeMa oOCBelleHa JHUIIb YaCTHYHO; JOIMYIICHbI
(akTHyeckue OomuMOKU B cofepkaHUM pedepaTa WK MPU OTBETE Ha JOIMOJHUTEIbHbBIE
BOIIPOCBHI; BO BPEMsI 3aILIUTHI OTCYTCTBYET BBIBOJ.

Ormerka «2» craBUTCS eciM TeMa pedepaTta HE pacKpbiTa, OOHApYKUBAETCS
CYIIECTBEHHOE HETTOHUMaHUE MPO0JIeMbI



