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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus, NPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON pabouelt MTPOrpaMMbl
BOCITUTAHUS U C YYCTOM KOHIEMIUHU MPEnoaBaHusi yaeOHOTO rpeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XMMUU AA€T NPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE MpeIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIMYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUHU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM Yy4e€OHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTU —MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yibTataMm 00yueHHs] XUMUU Ha YPOBHE 1I€JIEW U3ydeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TJI00ATbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peaim3aliii  BO3MOXKHOCTEM  JUIi  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYphI TUYHOCTH, €€ 001Iei 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOM  JACeSTENBHOCTH,
OKCTIEPUMEHTAILHBIX M HCCICNOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CriocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHelUpUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS — ME1aroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKM XMMHUU HA OINPEACIICHHOM 3Talle e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHUH, OCHOB
HEOPTraHWYECKOH XUMHUU W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX ITOHSATHN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI MO XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOr0 Mojxojia K e¢ uzydeHuro. ColiepaHU€ CKIIAQIbIBACTCS U3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TIOHATHIA O XMMHUYIECCKOM
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIUITY
MIOCJIEIOBATEIHLHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YU€HHUS O CTPOCHHUH aTOMa M XUMUYECKOH CBSI3HU;

— TpeNCTaBICHUNW 00 DIEKTPOJUTUYECKON AUCCOLMAlUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (YHKIIMA OOBACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABICHUSI 0 XUMHYECKOW COCTABJISIIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
€¢ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HaHHUIO U
MEeTOJaM TMO3HaHWUsI B Hayke. M3ydeHue XUMUM OPOUCXOAUT C MPHUBJICYCHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKaOIUH MUpPY,
«buonorus. 57 knacce» u «duznka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIACTHM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEeIbHOCTU 4YeJOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro MpenMeTra COCTOMT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUMX (haKTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKUX TOJIOKECHHM,
JOCTYMHBIX OOOOIIEHUH MUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJAaM T[IO3HAHUSA TPU HW3YYCHUHU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4eOHO-HCCIEA0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHHMM TIPaBWJI 0€30MacHOr0 OOpalleHusi C BEIEeCTBAMHU B
MMOBCETHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Ba)KHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (opmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUsT HA  CHCTEMAaTHYECKOE MPUOOIIECHUE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATENbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUs, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCclioBUH, CIIOCOOCTBYIOIIUX MPHUOOPETEHNIO 00YUYaIOIIUMUCS
ONbITa Pa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o0meld (QyHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH M OLICHUBATH SIBJICHMS
OKPYKAIOILIEr0 MHPA, UCIIOJb3Yysl 3HAHHUS M OIIBIT, IOJYYEHHBbIE NPHU HU3y4YEHUU
XUMUH, TPUMEHITh MX MPU PEIIeHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue 'y oOydarluXcsi TYMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HAaHMHM [UIsi BBIPAOOTKHU SKOJIOTHMYECKU
1eJIECO00Pa3HOro0 TOBEAEHUST B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M
CaMOBOCIHMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(uis U HANpaBlIECHHOCTU JajbHEHIero
oOydeHusl.

OOmiee 4YUCIO YacoB, OTBEACHHBIX Ui HW3YYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBanus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YEIOBEKAa. XUMUS B CUCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 101 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUM.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M 4YHUCla CTPYKTYpHBIX €IWHUIl BewecTBa. Pacyetsl 1o Qopmyiam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUEe U XMMHUUYECKUE SABJICHUS. XMMHUECKas pPeakus U €€ MPU3HAKH.
3aKOH COXpaHEHHs Macchl BewlecTB. XuMuueckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTMHEHMS, pa3I0kKEeHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
nprueMamMu oOpalleHus: ¢ JJabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OTHMCAHHE
¢u3nuecKuX CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCTIOTON) sIBJICHUH, HaOIIOJICHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'MIPOKCHIa
meau (1) npu HarpeBanuu, B3auMoJielcTBHE kene3a ¢ pactBopoM conu meau (II),
U3Y4YeHHE CIOCOOOB pa3JesieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOJIOJEHHME U  ONHCAaHME  PEe3yJbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(IIapocTepKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT M HpOCTOE
BelniecTBo. HaxoxneHue kuciaopojna B Hpupone, (PpU3MUecKrue M XUMHUYECKHE
cBoiictBa (peaknmu ropenus). Oxcupawl. I[lpumenenue xkucnopoma. CrocoOb



MOJYYEHHS] KHUCJIOpoAa B JIadopaTOpud U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yroJib U METaH. 3arps3HCHHE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, ¢GU3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 00bEM Ta30B. PacueThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpUpOJE U B KU3HU YesoBeka. KpyroBopoT BOJbI B MpUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmueckux coenunenuit. Oxcunpl. Kiaccuduxarus
OKCHUJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIE, amM{pOTEpHbIE) U
HeconeoOpazyromue. Homenkinarypa okxcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHHMM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psn axktuBHocTm metammoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @uU3nuecKkue U XMMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPkKaHUs KUCIOpoJa B BO3/IyX€e, MOTyUYECHHE,
coObupaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIO/ICHHE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOMN
MAacCOBOM J10Jield paCTBOPCHHOTO BEIIECTBA, B3AMMOJACHCTBUE BOAbI C METAILNIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



WCCIEOBaHNE OO0Opa3lloB HEOPTAHWMYECKUX BEMIECTB PA3JIMYHBIX  KIIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
uzydueHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajUlaMHU, pPEaklUHWil HEUTpalM3allH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHHE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckasi cucremMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucteMa XUuMHYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckout cucreMbl xuMmudeckux aneMeHToB [[. 1. Menneneesa. Ilepuonsl
u rpynnbl. Ou3ndeckuil CMBICI IOPSIKOBOIO HOMEPA, HOMEpPOB IEpUoAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CTpoeHne
ANIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cUCTEMbI XUMUYECKHUX
AJIEMEHTOB [Jis pa3BuUTUs Hayku U npaktuku. J[. Y. MenpaeneeB — yd€HbI U
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AI€MEHTOB. loHHAas CBA3b.

Crenenbp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpoueccel okucaeHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropenue, peakiMu paszioKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAYYHbIE MOHATHUS: HAy4HbIH (akT, rUroTe3a, Teopus,
3aKOH, AaHalW3, CHUHTE3, Kiaccuukanus, TMepUuoJIUYHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, Ia3, (pU3ndyecKkue BEIUUYMHBI, €AUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COTHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpANbI, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKas peakuus

[lepnogmueckuit 3akoH. [leproguyeckas cucremMa XMMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMUYECKUX JJIEMEHTOB TE€PBBIX TPEX TMEPUOJOB, Kalaus, KalbllUsi U HX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklMii MO pa3IuyHbIM IPpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaklUU BEUIECTB, MO TEIIOBOMY 3¢ dexTy, 1o
M3MEHEHHUIO CTENEeHEeW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHE 0 TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusx. [lonarue o karanmse. [lostue 0 xumuueckom paBHoBecun. MakTopsl,
BIMSAIONIME HAa CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHHE XHUMHUYECKOIO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE — pEAKLMU,  JBJICKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEAKLMHU. CocrtaBneHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOUAIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MeXaHW3M AUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BUAAMHU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
NOJIHBIE W COKpAIICHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMN W colel B CBETE MPEIACTaBICHUNA 00 AIEKTPOIUTUYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIICTOK HEOPraHWYECKHX
BEILIECTB — METAUIOB U HEMETaIOB (rpaura M anMasa), CJIOKHBIX BEIECTB
(xJopuga HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMAIMU KHUCIOT, IIEJIOYeld U COJeH
(BO3MOKHO ~ MCHOJIb30BAaHME  BHJIEO MATEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKK  NPOTEKaHWs  peakuuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajaka, BbIIEIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peaknuu pas3iIoKEHUs, COCIMHEHHs), PACIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA Ha NPUMEpEe  XJopa
(B3aMMOJEHCTBUE € MeETallaMHM, HEMEeTajulaMH, Lieno4Yamu). XJIOpOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWmnue XJIOpHIbI U HX
HAaxXO0JE€HUE B IPUPOJE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u ¢u3NYECKUe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIMN KUCIOPOIa
U cepbpl. Xumudeckue cBoiicTBa ceprl. CepoBoopo, cTpoeHue, GU3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
NpeNCTaBUTEN Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXKallie B OCHOBE MPOMBIIIIEHHOTO Crnoco0a TMOJMyYeHUs] CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLMs Ha



cynabdar-uoH. Haxoxzaenue ceppl U €€ COEAMHEHUH B HpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH Ccpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPaAICHUS.

OO6mast xapaktepucTtuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCICHHs. A30T, pacCIpoCTpaHEHUE B MPUPOJIE,
¢usnyeckue U XxuMudeckue cBoicTra. KpyroBopot azora B npupojae. AMMUak, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiam aMMOHuS,
uX GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €¢ MOoJIydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00OIIME KakK TPEACTaBUTENs Kiacca KHCIOT M creuuduyeckue).
Hcnonbs3oBaHne HUTPATOB M COJEH aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COeAUHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOUYBBI U BOAOEMOB). Docdop,
ajutoTpornHeie Momudukanuu Gocdopa, Puznyueckre M XUMHUECKHE CBOWMCTBA.
Oxcun pochopa (V) u dpochopHas kuciiora, pu3NIECKHe U XUMHUCSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpOod,  aJUIOTPONHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢uznueckue W XWMHUYECKHE CBOMCTBA, JEHCTBUE Ha KUBbIE OpPraHU3MBbI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YIJIEBOJIOPOJAOB (Yrojib, TPUPOJHBIN Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualbHOEe €AMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoenuHeHus: kpeMHuUs B npupoje. OOume mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B IPOMBIIIEHHOCTH. BakHeille cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBE/ICHUE KAYeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMi cepbl M €¢ COCIMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBE/IEHUE KAUECTBEHHOW peaKkuu Ha CyibQaT-
MOH U HaOJIOJEHHE IMpHU3HAKa €¢ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yYEHHE NMPU3HAKOB
UX NPOTEKAHUSI, B3aNMOJECHCTBUE KOHLIECHTPUPOBAHHON a30THON KHMCIIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJEOMATEPUAIIOB), U3y4eHHUE Mozenen
KPUCTAJUIMYECKUX PEIICTOK ainMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, NPOBEJCHHE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W M3YYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx nosoxeHuss B llepuomnmueckor cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtauimiecKkasl CBs3b U
METaJuUIMYecKasi  KpUCTaJUIMYecKass  pelIeTKa.  JJEKTPOXMMHYECKHU  psil
HanpspKeHU MeTtaiioB. Ou3nyeckue U XMMUYECKHUE CBOMCTBA MeTayioB. OO1ue
CrocoObl Mody4yeHus: MeTamioB. [loHsTHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, JIOPAIFOMHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemeHntoB JI. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHE B IMPHUPOJIE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanus). OKCUabl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HUX
COCIMHEHUN.

[[lenoyno3emenbHbIE METAJUIbI MarHuid MW KaJbLIUMWA: IOJOXKECHHE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHUE B rpupoae. Ouznueckue 1 XuMUIECKUE CBOMCTBA MATHHUS
U Kanpuusa. Baxseiimue coeauHeHUs Kanblusg (OKCHUI, TUIPOKCHUM, COJH).
JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AmomMuHu: osnoxeHnue B [lepuoauyeckoi cuCTeEME XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxoKIeHWE B mnpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA amtoMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
AIFOMUHUS.

Kenezo: nomoxenne B [leprnoandecko CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. Pu3MUECKHE H
XHUMHYCCKHE CBOMCTBA jxeie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBAaMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
HCCJIEZIOBAHUE CBOWCTB KECTKOW BOJIbI, MPOIIECCAa TOPEHUS XKele3a B KUCIOPOAE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKelie3a
(IT) u xene3a (II1), menu (I1), HaOmrOIEHNE M ONKMCAHUE MPOIIECCOB OKPAITUBAHUS
IUTAMEHU WOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 3aj1au 1Mo TeMe «BaxkHeilme
METaJUIbl U KX COCTUHEHUS».

XuMud ¥ OKpYysKaluas cpena

BemectBa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolled cpenbl (MpenesibHas AOMyCcTUMast
KOHIleHTpanus BeulecTs, aaiee — [1/IK). Posb xuMun B pelieHN 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJHUMEpHBIE
MaTepHaIbI).



Mesicnpeomemmuoie céasu

Peanmnsanys MeXnpeIMETHBIX CBs3€M NpU W3y4YeHMM XHMHUH B 9 Kiacce
OCYLIECTBJISIETCS. 4€pe3 HCIOJIb30BAHWE KaK OONIMX €CTECTBEHHO-HAY4YHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHSATHSA: Hay4YHbIH (pakT, TMIOTE3d, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(UKauus, MEePUOAUYHOCTb, HAOJOJICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHHE, MOJIENb, SBJICHHUE, ITAPHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dusnka: Marepus, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHL,
U30TOMNBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUA 3apsill, IPOBOJHUKH,
HOJYIPOBOJHUKHU, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
pEelIeTKa, CIUIaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3B€3/bl, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHHUSA MPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMsI JOCTHIalOTCs B X0/A€ OOy4YeHMs XMMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIbHON ACATEIBHOCTA B COOTBETCTBUH C TPAIULIMOHHBIMH POCCHUCKUMU
COLIMOKYJIBTYPHBIMA U JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMHM, NPUHATBIMUA B
oOllecTBe MpaBUJIaMUM M HOpMaMH IIOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOWLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, TTOHUMAHHS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HU
COBPEMEHHOro OoOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(poOpmanuend o
NEPENOBBIX JOCTHKEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W JApyrux  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B IIpoLecce O3TOM y4uyeOHOW NeATeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOC TOBEJECHHE M IIOCTYIIKM CBOHMX TOBAPHILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKM M COCTAaBIISIOLIME
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOAMMBIE JIsI OOBACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBIICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pPabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM UM  HUCCIEI0BATEIbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHS OOy4YEeHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCJIEACTBUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YyHOTPEOJICHUS aJKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJIUMOCTH  COOMIONICHUS] TMpaBuUi O€30MaCHOCTH TMpu  OOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3InyHOTO Po/Jia,
YBAXEHHE K TPYyAy M pe3yibTaTaM TPYIAOBOW [ESATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BHIOOP
WHJIUBUAYAJIbHOU TPACKTOPUU MPOJIOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuOHaIbHON JAeSTEPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPOGheCCUOHATBHOM CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJe KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3J0POBOTO U
O6e3zomacHOoro oOpa3a KU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH TPUPOJHON CPENON, JJIs1 TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM M MyTeM HUX PEIICHUsS MOCPEICTBOM METOJOB XHUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIICHAY4YHbIE TMOHATHS (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC ACHCTBUA (TI03HABATEILHEIE,
KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
HOHSATHS JIJIsl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TI0O aHAJIIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B IMIpPOIlECCe I[IO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XHMHUH,
MpeoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIbHBIC MTPEACTABICHHS —
XUMUYECKUN 3HAK (CHMMBOJ »JJIEMEHTa), XUMUueckas (opMmyna u ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/1ad, C YYCTOM
ATUX MOJENBHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYCCKUX PEaKIIHH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KadeCTBE OCHOBBI IS (OPMHUPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITa IO TUIAHWUPOBAHUIO, OPTaHU3AMH W TIPOBEIICHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIHPOBATH 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATH OTUCT
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JTUTEpaTypa XHWMHUYECKOTO COJACP)KaHUS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJbl U 3alpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JMJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMPEICICHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeIOBATENHCKON JEATENBHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYXAloIIeW MPHPOIHOM
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOcCyxgaeMoll  TeMmbl, (OPMYyJIHpPOBATb CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (11ab0paTOPHOTO OIbITA,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M HUCCIIEOBATENbCKOM  JIEATEIBHOCTH TPU  pEHICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEWCTBUH, OIpenejeHHe KpPUTEpUeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH ACATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHUsl y4eOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh MM KOPPEKTUPOBATH
NPEAJIOKEHHBIA aTOPUTM JICMCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWN 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€/, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW (eaepaibHOH pabouelt Mmporpammon,
BBIICIISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOObI



NeucTBUM, crnenupuueckue Uil TpeaMEeTHOW obmactu  «XUMHUS», BUIBI
NEATEIBHOCTH 10  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOydenus B 8 Kiacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XUMHAYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHB
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUS, PEAKUUU 3aMEUICHHs, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JisI BEILECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIUIA;

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEICHHOMY KJacCy COEIUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasi W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJIEMEHTOB: pa3jiuyaThb IMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)», mansie u
OOJBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allMIo, KJIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHMs] CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJCTUPOBAHHE, IKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS  XUMHYECKOW  TOCYyAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), TMPUTOTOBIECHUIO
pacTBOPOB C OMNpPEACIICHHON MAacCOBOW JIOJI€W PACTBOPECHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIEC pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU A (HEeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMAIUS, PEAKIUU HOHHOTO
oOMEHa, KaTalim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInyecKas), KpUCTAILIMYECKas peHieTKa, KOppOo3Us METasuioB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBleHUS (opmydn
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPEIENSATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHUX YIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONPEJEICHHOMY KJIAacCy COEIMHEHHHA 1o (opmyiaM, BUA XUMUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON (QopMmysie, XapakTep Cpenbl B
BOJHBIX PaCTBOPAaxX HEOPTraHWYECKUX COCIWHEHHM, TUII KPUCTALIIMYECKON
PELICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U  XapaKTEPU30BaTh
Tabnnunyo ¢opmy Ileproanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbsie W OOJbIIME TMEPUOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XHMMHYECKHX
JJIEMEHTOB (COCTaB M 3apsii  s1pa, oOIllee YHCIO BJIEKTPOHOB M
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB M UX COEAMHEHUI B
Ipeesiax MajblX IEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHeHUPUUYECKHE XUMHUYECKHUE
CBOMCTBAa MPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLIN;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAMCCOLMALMUA  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILICHHBIE YPABHEHUS PEAKI[Mil HOHHOIO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TPOTEKaHUSI XWMUYECKHMX TMPEBpPALICHUN B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUCTHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  O0OpYy/IOBaHMEM, a TakKXKe IpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KJAIONINE  KAuyeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IMYyTEM XJIOPHI-, OPOMH/I-,
uonu-, KapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIMHA MBICITUTEIHPHONW NESITCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpEHNe, MOICIMPOBAHUE, SKCIEPUMEHT (pealbHbIN W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
Xumus — BaxxHast 001aCTh bubanoreka LIOK

11 eCTECTBOZHAHMUS 1 . https://m.edsoo.ru/7f41837c

' MPAKTUYECKOH 1eSTebHOCTH

YeJoBeKa

12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK

' peaKiuu https://m.edsoo.ru/7f41837¢c

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¢
29 Bonopoa.Ilonarue o kucinorax 8 bubnnorexa [IOK

' M COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK

' OCHOBAHHSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubmuoteka [IOK

' HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

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

Hroro o paszerny 15 Etptlri?/l;ln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

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

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XMH4yecKkne peakuun
11 [ToBTOpenue u yrirydsieHre 3HaHU! 5 1 bubnnoreka [JOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [HOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLUALIHS. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIMU B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
12 | e e ; BuGorsa 101
' PYHIBL L-€p https://m.edsoo0.ru/7f41a636
COEJIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
bubmuorexa [JOK
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
2e | o e ; : ;B oK
' . PYIIEL poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no paszneny 25
Pa3nen 3. MeTaJIbI M UX COeAUHEHUS
N bu6mmorekxa [IOK
3.1 OO01ue CBOMCTBA METAIIIOB 4 https://m.edso0.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxknelinme MeTayuibl 1 UX COEIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Htoro no pazneny 20



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

Pa3znen 4. Xumusi 4 OKpysKaomas cpeaa

4.1 BemiecTBa 1 maTepuaibl B KU3HU YEJIOBEKA 3 bubnunoreka 1IOK
: https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 2 bubnuoreka [IOK

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

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 68 6 7



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypcbl
1 [Ipenmer xumuun. Postb XMMuM B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MEeTOAAX IMO3HAHUS B XUMHUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
«IIpaBuna pado aboparo
3 1| Ifél\]/sII:IH 06p a ZII-)IIId]jI z na6r()) TaTIZ)HI/:ISM 1 bubmmorexa [IOK
p patt patop https://m.edsoo.ru/ff0d23dc
00opyoBaHUEM , TPAKTHKYM
Yucrele BemecTBa 1 cMecH. CriocoObl bu6mmoteka IIOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
«Paznenenue cMecel (Ha mpuMepe
5 qucHTKH OB eHHOﬁ(COHHI;>) ’ 1 bubsmorexa HOK
p ’ https://m.edsoo.ru/ff0d28c8
MPAKTUKYM
bu6nmnorexka [IOK
6 A 1
TOMBLH MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE 2JIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHUUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIEC BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubamorexa [IOK
yp ye https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEIIIECTB. 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyia. BareHTHOCTD
aTOMOB XMMHMUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOcuTENbHAs aTOMHAs Macca. bubmmoreka [IOK
OTHOCUTENBHAs MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTo BemecTBa. Moub. bubnnorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBICHHUS. bubnuoreka [IOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubnnoreka [IOK
XUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
BoIunciaeHUs KOJIMYECTBA, MAacChl
17 BEIIECTBA [0 YPaBHEHUSIM XUMHUICCKHIX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaius XuMUYeCKUX peaKkIuit
18 (coenMHEHUs, Pa3IOKESHUS brbmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelneHusi, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIOTIETUCT O6o6y;1eHHe u bubmorexa HOK
JHCT . https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3SHAaHUI
20 Kontponbnas padota Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edso0.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras
but6mmoreka [JOK
21 Bo3nyxa. Kucnopog — sneMeHt u

npoctoe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

dusnyeckue 1 XUMUUECKHE CBOMCTBA

22 KHCII0poJia (pEeaKIui OKUCIICHHUS bubmmorexa LIOK
poA t ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CrniocoObl MmosydeHus KUCaopoia B
23 71a00paTOpPUU U IPOMBILIIIEHHOCTH bubsmorexa HOK
' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TernoBoit 23pPexT xummaeckon
pEaKIH, IIOHATHE O bubnnorexa [JOK
24
TEPMOXHMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar ;ISHGIEI/Ie?;OS yra CIocoObl zro bubmorexa LIOK
p Ayxa, https.//m.edsoo.ru/ff0d4c4a
MPEJOTBPALICHUS
26 «ITonmydenue u cobrpanue KUcIopoa, bubnmnoreka [IOK
U3Y4YEHUE €r0 CBOMCTBY, IIPAKTUKYM https://m.edsoo.ru/ff0d4ae2
97 Bonoponx — anemeHT u npocroe bubnuorexa [LIOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 ®duU3NYeCKue U XMMHUYSCKHE CBOMCTBA bu6mmotexa I1IOK
Bogopoaa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka [IOK
29 Horsrite o kucoTax 1t CoMX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4YeH s BOAOPOIA B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31 «ITomydenne u cobrpanue BOI0PO/Ia, bubnmnoreka [IOK
W3Yy4YEHUE €r0 CBOMCTBY, IPAKTUKYM https://m.edsoo.ru/ff0d4f42
32 MounsipHbIii 00b€M ra3oB. 3aKOH bu6muotexa [LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
33 Brrancienns o0b¢Ma, KOJIMIECTBA but6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BELIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMUECTBY BEILIECTBA UIIH 00BEMY

https://m.edsoo.ru/ffod55a0

Brraucienust 00EMOB r'a30B 10

34 ABHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
b . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B
35 ®dU3NYECKUE U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 Cocras ocaoBanui. [Tonstue 06 bubnnoreka [IOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacrBoputens. HacelieHHbIe
37 5 HiHaCI)HEeHHm: aCTBOPBI MI:CCOBaSI Bubmorexa IIOK
PaCTBOPHL. https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 1 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnnoreka [IOK
ONpeIeTICHHON MacCcOBOM JoJen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 Konrtponbnas pabora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTas, KitaccupuKarus, bu6mmotexka I1IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubamorexa [TOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIIacCUPUKALIUS, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnne u XMMHUYECKUE CBONCTBA bu6nuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, Knaccupukars, Bbubnunoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2

[Tonmydyenue u XuMHUYECKUE CBOMCTBA

bubnnorexa [JOK

45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnocof(ibrl) 101 )CHI/IH XI/IMI/ILI;E)KI/IC bubmorexa [IOK
. e ’ https://m.edso0.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 2 Pemienue
47 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME bu6mmoteka [LIOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN )
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubnnorexa [JOK
HEOPraHWYECKUX COCANHEHUN https://m.edsoo.ru/00ad9a50
bubnnorexa [JOK
49 O0o001IeHre U cUCTeEMAaTU3aIis 3HAHUIH
m 1 https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 o Teme
50 "OCH(I))BHI)IG Knr;ccm HEOPTaHUYECKHX bubmorexa HOK
o P https://m.edso0.ru/00ad9e1la
COETMHEHMI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XHMUYECKHX 31eMeHTOB. IlonsaTue o bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOdHBIX 3JIEMEHTOB
IIeproauyeckuii 3aKOH U
pHOA bubmuorexa [JOK
52 [Teproauueckast cicTeMa XUMUYECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
53 Ilepuoabl, rpyImbl, HOATPYIIILI bubmorexa TIOK
PHOJBL, TPYHITIBL, MOy https://m.edsoo.ru/00ada52¢c
54 Crpoenne aromoB. CocTaB aTOMHBIX bu6mmoreka [IOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
95 CtpoeHue IeKTPOHHBIX 000JI0UYEK bubnmoreka [IOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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aTOMOB IeMeHTOB llepronnueckon
cuctemsl J. 1. MenaeneeBa

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

XapaKTCpI/ICTI/IKa XUMHUYECKOI'O
9JICMCHTA I10 €I0 IIOJIOKCHHIO B

bubnnorexa [IOK

56 ITepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa s
57 pa3BUTHUsA HayKu U npaktuku. /. W. bubmmoreka [JOK
MeHieneeB — y4eHbIH, IEAAror u https://m.edsoo.ru/00ada96e
rpaXkJIaHUH
DIEKTPOOTPUTIATEIIEHOCTh aTOMOB
58 XUMHUYECKHUX AJIIEMEHTOB/ bubmmorexa [IOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHasi pabota
bu6mmotexka IIOK
59 HoHHas Ximireckas coiss https://m.edsoo.ru/00adac34
60 KoBaseHnTHas nossipHas XuMu4eckas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNoMsIpHas XUMUYECKast bubmuoreka [LIOK
CBS3b https://m.edsoo.ru/00adaab9
bubnunoreka [IOK
62 Crenen, okncieHis https://m.edsoo.ru/00adae28
63 OKHUCIHTEITbHO-BOCCTAaHOBUTEILHBIC bubmuorexa [JOK
peakimu https://m.edso0.ru/00adb076
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIIH bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ned o teme bubmuorexa [LIOK
«CtpoeHue atoMa. XMMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHeIil ypok. O6001IeHNE T bubnmoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486

cHCTeMaTH3aIus 3HaHUM

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

67 PesepBHblit ypok. O6001eHNE U 1 bu6mmoteka [LIOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHNE 1 1 bubnuorexa [IOK
CHCTEeMAaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I1O 68
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9 KJIACC

Nen/m Tema ypoka KoJunvecTBO 4acoB Hara JJIeKTPOHHbIE
u3ydeHusi UHUPpPOBLIE
Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 0Bpa30OBATEIBHBIE
padoThbI padoThI pecypesl

1 [Iepuoanueckuii 3akoH. [lepuoanueckas 1 bubmumoreka [IOK
CHUCTEMa XMMHUYECKHUX 1eMeHTOB J[. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 XI/IMI/I‘IGCKiX 3JIEMEHTOB IIEPBBIX TPEX 1 bubmmorexa [JOK

p p https://m.eds00.ru/00adb6b6
MIEPHOIOB
Knaccudukanus u HOMEHKIaTypa 1 bu6mmorexa [IOK

3 :

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMH4YeCKOM CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no teme 1 1

) «IloBTOpEHNE U yriyOaeHue 3HaHUi
OCHOBHBIX pa3JieioB Kypca 8 kiiaccay

6 Knaccugukarus XuMu4eckux peakuui 1 bubnuoreka [IOK
10 Pa3JIMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHUUYECKOU

7 eaKInu Homﬁne 0 TOMOT'€HHBIX U 1 bubamorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonATHE 0 XUMUUECKOM PaBHOBECHH.

8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHUYECKON PEAKLIMH U ITOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTUYECKON

10 I/IC(I;)O HaHHHpCPIJIBHBIe u ciabble 1 bubmorexa LIOK
a H ' https://m.edso0o.ru/00adcd68
AJIEKTPOJIUTHI

11 HoHHbIe ypaBHEHU peakui 1 bubnuoreka [IOK

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHAYECKHUE CBOMCTBA KUCIIOT U

12 OCHOBAHUI B CBETE MPEACTABIIEHUIT 00 bubanorexa LIOK
N pel https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLIHALINU
X €CKHE CBOICTBA COJICH B CBETE
13 v HeMI;:I;IaBHZHHI; OP(IS v R bubanorexa LIOK
pel . https://m.edsoo.ru/00add8bh2
ANEKTPOIUTUYECKON TMCCOLUALIUN
14 [Tonsatue o rugponuse conen bubmumoreka [IOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3AIA 3HAHUN bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
[TpakTuueckast pabota Ne 1. Pemenue bubnnoreka [JOK
16 ;
AKCIEPUMEHTAIBHBIX 3a1a4 https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 no teme
17 <<3ne£rp0nunfqecms{ JIYCCOIMAIIUI bubumoreka [IOK
) https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
00 .
18 Xuwiseckse ceofictsa Ha mpisiepe BuGmiorexa [1OK
p P https://m.edsoo.ru/00addfe2
XJiopa
X .C
19 xmvmseckie cnoficrea, monysere BuGmiorexa [1OK
’ v ’ https://m.edsoo.ru/00ade104
IpUMEHEHHE
20 [Tpaktuyeckas padora Ne 2. [Tonydenue
COJISTHOU KUCJIOTHI, U3YYCHHE €¢ CBOWCTB bubnmoreka [JOK
https://m.edsoo.ru/00ade348
B cie 0 ypaBHE
21 x;;?;qgcs;; Healzlp H;He:fl?g WH U3 bubmioreka LJOK
PeaKiiy, a https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
22 OO61mas xapakTepruCTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnorpornHble MOAU(MHUKALIMN CEPEI.
23 Haxoxcp €HUE Ce bill/lqéé coL; I/IHGEI/Iﬁ B Bubmorexa HOK
A P f[ https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUE CBOWCTBA CEPBI
o CepoBoaopo, ctpoenue, Gpu3ndecKue u bubnmoreka [JOK

XUMHUYECKUE CBOMICTBA

https://m.edso0.ru/00ade802
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxcunpl cepol. CepHas KUCIOTA,

bu6mmoreka [IOK

25 (bU3HMYEeCKHe U XUMHYECKHE CBONCTBA, https://m.edsoo.ru/00adea2s
MIPUMEHEHUE
XHUMHUYECKHUE PEAKLIUH, JICKAIINE B
OCHOBE MPOMBIIIIEHHOTO crtocoba
26 oI eHI/II)SI CEPHOI KUCIIOTHI buGmnorexa LIOK
v p ) . https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsi3HEHUE OKpYKaroeh
Cpebl COeAMHEHUSIMU CEPbI
27 BeruuciieHue MaccoBoOM J0JIM BbIXOJ1a bubmuorexa [JOK
MIPOJIYKTa PeaKkLUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTrKa JIeMEHTOB VA-
o8 rpynmsl. A30T, paclpOCTPAHEHHE B bubnnoreka [JOK
npupoe, pusndeckre 1 XuUMHUIECKHe https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaKk, ero Gpu3nIECKUC U
29 XUMHYECKUE Ci)OP'ICTBa MOJy4YECHHE U bubmorexa LOK
’ yd https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3. [Tonyuenue bubnnoreka [JOK
30 . .
aMMHaKa, U3y4YeHUe ero CBOMCTB https://m.eds00.ru/00adf180
31 A30THas KHCIIOTa, €¢ PU3NIECKHE U bu6mmoreka [JOK
XUMHUYECKHE CBOVMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPAITBHBIX
32 To0OpeHuii. XUMHUYECKOE ?lz)ar SI3HEHUE bubmioreka LJOK
YAOBP L p https://m.edso0o.ru/00adf518
OKPY>KaIOIIEeH CPebl COSTMHEHUSIMU
azoTa
®dochop. Oxcun docdopa (V) u
33 (1)00(%)0 pHaSI KH(;Z[H((I))Ta %Iinslet):xne " bubmorexa LIOK
p N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyUYEHUE
Ucnonws3zoBanue GpocdaToB B KauecTBe
34 MUHEpaTbHBIX qc))6 (EHI/HZ 3arpsi3HeHue bubmorexa LIOK
p . YAo0P - 2arp https://m.edsoo.ru/00adfc20
npUpOaHOH cpeabl hocharamu
VYriepon, pacnpocTpaHEHUE B IPUPOJIE, bubnuoreka [IOK
35 o :
(bu3HYeCcKue U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcupel yriiepoaa, ux Gu3ndeckue u bubnnorexa [HOK

XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKHE

https://m.edsoo.ru/00adfebe
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POOJIEMBI, CBI3aHHBIE C OKCHIOM
yriepoza (1V)

37 VYroapHas KUCIIOTA B €€ COJIU bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
IIpaktrueckas padota Ne 4. I[Tonyuenne
38 IJ)IeKchoro raza KaquTBeHHaS}I/q Brbmzorexa LIOK
T ’ https://m.edsoo.ru/00ae027e
peakius Ha KapOOHAT-UOH
ITepBoHavanLHBIE IOHATHS 00
39 0 faHI/IquKI/IX BEIIECTBAX KaK O bubmiorexa HOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo1a
40 Kpemnuit u ero coenHeHus bubnnorexka [HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«BakHelne HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
Kontpoabnas padora Ne3 o teme
42 «Bancrl){eﬁmne I})IeMeTaJIJH,I H UX Brbmaozexa [IOK
https://m.edsoo.ru/00ae0el8
COETMHEHUSI
OO0m1as xapakTEPUCTHUKA XUMUYECKHIX
3JIEMEHTOB - METAJIJIOB.
43 Merannnueckas CBSI3b U MeTaJlJIMYecKast Bubmzorexa LIOK
. https://m.edsoo.ru/00ae103e
KPUCTAIITMYECKAasl pEIICTKA.
dusnueckre CBOMCTBA METAIIIOB
XUMHYeCKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUUECKUH PA HAIPSHKEHUN bubmioreka LIOK
P p p https://m.edsoo.ru/00ae1156
METAJLIOB
OO6mue cnocoObI MOTYYEHUS METAJLIOB.
CnnaBel. Beruncienus no ypaBHeHUsIM bubnuoreka [IOK
45 . _
XUMWUYECKUX PEAKINH, €CIIN OJIUH W3 https://m.edso00.ru/00ael156
peareHTOB COJEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIOB bubmuorexa [JOK
https://m.edso00.ru/00ae1278
47 [llenouHbIe METAILIBI bu6mmoreka [IOK
https://m.edso00.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHUIBI HATPUS U KAJIUS bubnmoreka [JOK



https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3EMENBHBIE METAILIBI — bubmumorexa [IOK
KaJILITUM U MarHui https://m.edsoo.ru/00ael15e8
50 Baxwuetimme coeTuHEHUS KaJTbIIHSL. bubmuorexa [JOK
https://m.edsoo.ru/00ael15e8
51 JKécTkoCTh BOIBI U CITOCOOEI €€
YCTpaHEHUs
59 O06001eHre U cuCcTeMaTHU3alus 3HAHUN bubnnorexka [HOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas padora Ne 6. XKecTtkocTh bubnuoreka [IOK
BOJIbl U METO/IbI €€ YCTPAHECHHUS https://m.edsoo.ru/00aelae8
54 AnroMuHUN bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOHCTBAa OKCHIA U bubnuorexa [IOK
55 :
TUAPOKCHUIA ATFOMUHUS https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIPOKCUIBI U COJIU XKee3a bubnnorexa [JOK
(1) n xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATH3aIIUs 3HAHUI
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«Baxueiinme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUD)
Beraucienus o ypaBHEHUSIM
XUMHUYECKHMX PEAKIINIA, €CIIH OMH U3
60 €areHTOB ai B I/ILQI’,6I>ITK6 I/IJ'II/)II COJZIEPIKUT Bubmzorexa LIOK
p A fl P https://m.edso00.ru/00ael750
npuMecu. BeraucneHust MaccoBOM 10NN
BBIXOJ1a IIPOJIYKTA PEaKIIUU
61 O00011eHNEe U cCTEMATHU3aIAA 3HAHUN
KonTponpHas padora Ne4 mo teme
62 «Baxxneime MeTalIbl ¥ UX
COEIUHEHU
63 BemectBa 1 MaTtepuasl B bu6mmorexa [{OK
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HOBCGHHCBHOﬁ KHM3HH YCJIOBCKaA

https://m.edsoo0.ru/00ae3f50

64 XUMHUYECKOE 3arpA3HEHUE OKPYKAOLIEH 1 bubnnoreka [JOK
Cpebl https://m.edsoo.ru/00ae4270

65 Poibp XuMHM B pelIeHNH SKOJIOTMYECKHUX 1 bubnmoreka [JOK
npo0em https://m.edso00.ru/00ae4270

66 E:ggf;/ﬁlf;;a;azI:::)TTF;)(EIIL?M paborta ' buGmnorexa LIOK
https://m.edso0.ru/00ae0dOa

67 Bcepoccuiickas npoBepoyHas 1 bubnuoreka [IOK
paboTta/IToropast KOHTpOJIbHAs paboTa https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I1O0 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKMX IIOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, AIIEKTPOIUTHUYECKAsE JAMCCOLUALINS,
peakuuyu MOHHOTO OOMEHa, KaTajlu3aTrop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHE UM BOCCTAHOBJICHHE, aJUIOTPOINS,
aMmpOTEepHOCTh,  XMMHYECKas  CBsA3b  (KOBAICHTHAs, HWOHHA,
MeTaJlJIN4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKun

1.2

13

14

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MPUMEHSTDH 3TH MOHATHUS MIPU OMMCAHUU BEILIECTB U UX MPEBPAILLICHUI
COCTaBJISITh YPAaBHEHUS SJIEKTPOJUTHYECKOW [HUCCOLMAIUNA KHUCIIOT,
LIEJI0YEe M COJIEH, IOJHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKLIMMI
HOHHOT'0 0OMeHa

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIIMi

MoCpeACTBOM COCTABJICHHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ

1.5

MMpOBOANUTD paC‘léTH 10 YPaBHCHUIO XHUMHYECKOMN pCaKknuun

Ilo temam: «Hemerasuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCOAUHCHUA

2.1

2.2

XapaKTCpPU30BaTh (OHI/ICBIBaTB) 06H_[I/Ie n CHCI_II/I(I)I/I‘-ICCKI/IG XUMHUYCCKHUEC
CBOMCTBaA IMPOCTBIX MW CJIIOKHBIX BCEIICCTB, IMOATBCPIKIAAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX

XUMHYECKHUX PEaKIun

COCTaBJIATHL YPAaBHCHUSA peaKuHﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

T€HETUYECKOM CBA3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB



2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUAI,
BO3MOXHOCTH HNPOTCKAHUSA XUMUUCCKHUX HpeBpameHm”I B PA3JIMYHBIX

YCIIOBUAX

2.4

CJIeZIOBaTh IpaBHJaM  TIOJb30BaHUS XHUMHYECKOH TMOCYIOH U
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU 10 BBITOJHEHHIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJIYYCHUIO H C06I/IpaHI/IIO

ra3o000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOT0 Ta3a)

2.5

NPOBOJUTHh PEAKIMH, TOJATBEPKIAIONINEG KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPH/I-,
Opomun, womua, kapOoHar, Qocdar, cunamkar, cyabdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHUS, MOHBI H3YYCHHBIX METAJLJIOB,

MNPUCYTCTBYIOIIHNEC B BOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCILICCTB

IIo Teme: «Xumus u OKpYy:Karomiast cpeia»

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsatuii: [IK

BCUICCTBA, KOPPO3uUs MCTALJIOB

MPUMEHATh OCHOBHBIE OTNEPALMH MBICIUTEIBHON JCATEIHbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTH3alINIo,
BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — IS U3y4eHUS
CBOMCTB BEIECTB U XUMHUYECKUX PEAKUUN; €CTECTBEHHOHAy4HbIE
METO/Abl TO3HAHWUA — HAOJIOJIeHWe, H3MEpPEHUe, MOJIECITUPOBAHUE,

HKCIIEPUMEHT (peabHBbIN U MBICICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

BemectBo M1 XumMudeckas peaKkuusi. HOBTOpeHI/IC

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMu4eckux 3yemeHToB J[. 1.
MenneneeBa. CTpoeHuEe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalus, KaJIblUd M HX
COCMHEHHI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMEHTOB B llepuonnueckon

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

1.3

1.4

1.5

CrpoeHne BelecTBa: BHMIbl XMMHMUYECKOM CBA3M. THUNBI KPHUCTALIMYECKUX
pElETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH
U BUJA XUMUYecKol cBs3u. Knaccudukanuus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIMXCSA K PasJIMYHBIM  KJaccaM HEOPraHMYECKHX  COEIMHEHUH,

IrCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

Knaccuukanus XMMHUYECKUX PEaKIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BELIECTB, MO TEIUIOBOMY 3¢ dekTy, o
U3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMMUYECKHUX 3JIEMEHTOB, 110 00OpaTUMOCTH,
0 y4yacTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE  PpeaKkiuH,

TEPMOXUMHNYCCKUC YPABHCHHA. Ilonsitue o CKOpOCTH XHUMHYISCKOMN pcakuuu

[TousiTue 00 O6p8.TI/IMBIX u HeO6paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
cDa.I(TOpLI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOH pCakiiun M IIOJIOKCHUC

XUMHNYECCKOT'O paBHOBECUA

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HUCIOJb30BAaHHEM METOJA

QJICKTPOHHOT'O Oananca

1.6

Teopus 3NMEKTPOIUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M AMCCONMAILIMMN BEIIECTB C PA3IUYHBIMU BUIAMU
xumudeckoi cBsa3u. Ctenenp aucconuanui. CHUIbHBIE U cTa0ble SJIEKTPOTHTHL
Peakiiun nonHoro obmeHa. YCIIOBUS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,

IIOJIHBIE H COKpaH_IéHHBIe HOHHBIC YPAaBHCHUIA peaKHHﬁ. CsoiicTBa KHCJIIOT,



1.7

OCHOBAaHMH H COJIEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTHYECKON

nucconuanuu. KauecTBeHHbIE peakliui Ha MOHBL. [1oHsATHE O THapONU3e coneit

XYUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAIUIMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpUJa HATpHsl); UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peaklMu OT BO3JEUCTBUS pPAa3IUYHbIX (DAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
IUCCOLMAIUMU  KHUCIOT, wIeioued u  coiel  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); IPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX [PU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0O0pa3oBaHuE OcCajika, BbIACICHUE rasa,
0o0pa3oBaHUE BOJbI); OIBITOB, HIUTIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKlui (TOpeHHe, PeakiMy pPas3loKeHUs, COCTUHEHUS),
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBbI; PpCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hewmertannel 1 ux coeIMHEHUS

2.1

O6mass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTereHu okuciaeHnus. CTpoeHne u (u3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMETa/laMu, Iiejouyamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, IpuMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHelmme XJIOpUIbl U UX

Hax0’JIEHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue U pusnyeckre cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpoZla U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoicTBa. OKCHUIBI cepbl KaK IpelCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHasl KHUCIOTa, (PU3NYeCKHe U XUMHUYECKHE CBOMCTBa
(obmuMe Kak mpeAcTaBUTENS Kiacca KHCIOT U crenuduueckue). XUMHUECKHUE
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenne. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

2.3

OOmast xapaktepucTtuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs



2.4

aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIIEHUS. A30T, pacpocTpaHEeHHE B IPUPOJIE,
¢usnyeckre U XUMUUecKrue cBoiicTBa. Kpyropopor a3ora B npupojae. AMMHaK,
ero (u3MUeckue M XMMUYECKUE CBOICTBa, moiydeHue u npumenenue. Conu
aMMOHMs, HX (u3NYecKkMe ¢ XHWMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHUA. A30THasi KUCJIOTa, €€ MOJy4eHHeE,
¢dbusnueckne W XUMHUYECKHE CBOWMCTBAa (0OIIME KaK MpeICTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Mcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAU, 3arPsA3HEHHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amnmorponusie Mogudukauu (ocdopa, puzNIecKkne U XUMUUECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas kuciaora, ¢GuU3NYECKUE U
XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHIA

2.5

Obmas xapakrtepuctuka 31neMeHToB IVA-rpymnmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIEepol, aIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHHE B MPHPOJE, (U3NYECKHE M XUMHUYCCKUE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupone. OKcunbl yriepona,
uX (U3MYeCKHEe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa Tra00anbHOrO MOTEIJICHUS KIWMaTa; MapHUKOBBIN
addexr. YrompHas kuciora U €€ cond, UX (UINYECKHE U XUMUUYECKUE
CBOICTBa, MoNy4yeHHe W mpuMeHeHHe. KauecTBeHHass peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO34HCTBE

2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COEIUHEHUSX
yriepoga (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, 3TAaHOJ, TJIMLEPHUH, YKCYCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Ouomormyecku
BaXXHBIX BEIECTBAX: XMpaX, Oenkax, yrieBoJaXx — M HX pPOJU B HKHU3HU
yenoBeka. MaTepuaabHOE€ €IMHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBONCTBA, IMOJNyYCHUE U
npumeHnenne. CoenuHeHUs KpemHHUs B mpupojge. OOmme mpeactaBieHuss 00
okcuje kpemuusi(1V) u kpemaneBoi kucinote. CUIUKATHI, UX UCTIOIb30BAaHUE B

6I)ITy, MCIUIHUHE, TPOMBIIIIJICHHOCTH. Baxxnenmme CTPOUTCIIBHBIC MaTCpUaJIbl:




2.8

KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, jxene300eToH. [IpobGaembr OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HHU

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYECTBEHHBIX pEaKIMi Ha XJIOpUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs;, OIBITHL, OTPAKAIOIINE
¢bu3nyeckue U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(raJloreHU10B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BAaHHE BHJEOMATEpHANOB); HAOJIOJEHHE IMpolecca
o0yrJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa e¢
MPOTEKaHMS; O3HAKOMIICHHE C (PU3NIECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
CoelMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3LaMu
a30THBIX U GOCPOPHBIX YIAOOpEHUN; TIOTydeHUE, COOMpaHKe, paclioO3HABAHUE H
U3yuyeHHE CBOMCTB aMMMaKa; IPOBEJACHHE KAuyeCTBEHHbIX pPEaKLUH Ha HOH
aMMoHMST W (Qocdar-MOH W UIyYCHHE TPU3HAKOB UX NPOTEKAHUS,
B3aUMOJICHCTBHE KOHLIECHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJbIO (BO3MOXHO
WCTIOJIb30BAaHUE BHUICOMATEPUANIOB); M3YYCHHE MOJENEH KPUCTAIUTMYECKHX
pewéTok anmasza, Trpadura, ¢QyulepeHa; O3HAKOMIIEHHME C IIPOLIECCOM
azicopOIMy PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, coOMpaHMEe, PACIO3HABAHHWE U H3Y4YE€HUE CBOWCTB
VIJIEKUCIIOTO Ta3a; IMPOBEICHHE KadeCTBEHHBIX peakIii Ha KapOoHAT- |
CHJIMKAaT-UOHbl M HW3yY€HHE NPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIIUICHHOCTH; PEIICHNE SKCIEPUMEHTATBHBIX

3aJ1a4 1Mo TeMe «BakHelIe HeMETaIUIbl M UX COSIUHEHHU

MeTannsl 1 UX COSINHEHUS

3.1

3.2

OO6m1ast XapakTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxenus B llepuoamdeckorn cucreme XuMuueckux anemMeHtoB J[.U.
MenaeneeBa u ctpoeHust aTomoB. CTpoeHrne MeTauioB. MeTayuindeckas CBI3b U
MEeTaJUIMuecKasi KpUCTajuIMueckass pemérka. OJIEeKTPOXMMHYECKUH  psij

HaIpsHKEHUH METaJUIOB
duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOMy4eHUs

meTauioB. IlonsaTue o KOPPO3UH MCTAJIJIOB, OCHOBHBIC CITIOCOOBI 3alllUThI UX OT

koppo3uu. CriaBsl (CTallb, YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX MPUMEHEHHE B




OBITY U IPOMBILIEHHOCTH

3.3

Hlenouynsle Mertamibl: nosoxkenue B llepuonmyeckoil cucreMe XHMHUYECKUX
anemeHToB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HAXOXJIECHHE B IPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIbI U
THAPOKCHUABI HATPUA ©W KaJlui. HpI/IMeHeHI/IG MSJIOYHBIX MCETAJJIOB U HUX

COETUHEHUN

3.4

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJbLMH: IOJOXKEHHe B
[Iepnonnueckoii cucreme XUMU4eCKux 3y1eMeHToB [[. M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B npupojae. dusznyeckue M XMMHUUYECKHE CBOWMCTBA
MarHuss M Kajuplius. Baxueilmme coeauHEHUs: Kaiblusi (OKCHUJ, THUAPOKCHI,

conu). JKEcTKOoCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

4.1

AmoMuHuit: nonoxxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxKAcHHE B npupone. dusznueckue u
XMMHUYECKHE CBOMCTBA AIOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHIA U THJIPOKCHUIA

AJITFOMUHUA

Keneso: nmonoxenue B [lepuogndeckoit cucreMe XuMU4IeCKUx 3jeMeHToB JI. 1.
MeHeneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI B coiu xkene3a(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMyi METaIOB U CIUIABOB,
ux (pu3nUeckuMH CBOMCTBAMHU; U3YYEHHE Pe3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0CcoO0eHHOCTEH
B3aMMOJICHICTBUS  OKCHJa KalbllUsd W HATpus C BOAOH  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICJIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mpolecca TOpPEHHUs Kele3a B KHUCIOpoae (BO3MOXKHO —HCIOJIb30BaHHE
BHJICOMATEPHUAIIOB); TIPU3HAKOB IMPOTCKAHMS KAYSCTBCHHBIX PEAKIUH HA HOHBI
(MarHus, Kanbiust, amoMmMuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/ICHNE W ONHMCAHUE MPOIECCOB OKpAIIMBAaHKS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNI30BAaHHME  BUJEOMAaTEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHHEe dKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHele MeTauibl U

WX COEIMHEHHUS»
XHMHS ¥ OKpYXaromas cpeaa

HoBble maTepuanbsl u TexHosioruu. BemiectBa m martepuanbl B MOBCEIHEBHOU

JKM3HH YeJIOBeKa. XUMHS U 300POBBEC. be3omacHoe HCIIOIBL30BaHNUE BEIIECTB U



4.2

XUMHUYECKHUX peakiuil B ObiTy. IlepBas momomip mpu XUMHUYECKHUX OKOTax U
OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [TJIK. Pons XxumMum B perieHUU 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),

MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaIbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHaibHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHssl), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIuIoBOW A(PQPEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs! KOHLIEHTPALIUS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
0 XUMHUU (HayyHass W HAay4yHO-TIONYJIIpHas JHUTepaTypa, CIIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJ'IBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMeHkJIatypsl (IUPAC u TpuBHanbHOi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs d1eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 Ymenue kinaccuumpoBarh:

7.1 XUMHUYECKUE FJICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenessTh:

81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi

' HOHa

89 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B

' COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpul, Kaluid, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u

9.2 I1), okecuasr yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111

u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,

docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)




MPOrHO3UPOBaTh W  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHUC BCIICCTB B

%3 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue cocTaBisTh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHEHUS PEAKIIHiA, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHUYECKUX pPEaKIUi U HaXOIUTh KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy peareHTOB WIH ITPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIO/IeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) PU U3YUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe CchOopMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/10# 1 J1a0OpaTOpPHBIM 00OPYIOBAHHEM
npaBUIaMu 0€30MacCHOTO OOpaIEHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B TMOBCEHEBHOM JKU3HH, MPaBUIaMH MTOBEICHUS B LESIX cOepesKeHus
123 3JI0pOBbSl M OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3YyYEHHE U ONHUcaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE



13.2

13.3

13.4

¢  (usnueckuMM M XMUMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,
WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKLIUN
U3y4EeHUE CIOCOOOB pa3zeIeHus cMeceit

NOJYy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u
W3Y4YEHHE €r0 CBOMCTB; MOJIy4eHHE aMMHUaKa U U3y4yEHUE €Ero CBONCTB
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

paCTBOpéHHOFO BCIIECTBa

135

IpUMEHEHHE WH/INKAaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

13.7

WCCIICZIOBAHME M  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHU;
BBITECHEHHWE OJIHOTO MeTajla JPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AalIOMUHUSA H

IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOJ'H/ITI/I‘leCKaSI
JUCCOLIM ALY, «Bakgelmme HEMETaIbl U HX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

13.8

14

141

XUMHUYECKHE  JKCIEPUMEHTHI,  WIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KalbI¥s, aIFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA
Ywmenue:

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO,I[aCMLIMI/I XUMHNYCCKUMU
SABJICHUSAMH H IMPOLECCAMH, IIPOUCXOAAINIMMU B MaKpO- U MUKPOMUPE,

O0OBSCHATH NMPpUYUHBI MHOT 006pa31/151 BCIICCTB



IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 31eMeHTOB. [IpocThie U CII0kKHBIE BEIIECTBA.
13 Xumuyeckasi hopmyna. BalleHTHOCTE aTOMOB XUMHUYECKUX dIIeMeHTOB. CTeneHb
' OKHCIICHUS
3aKoH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHasi Macca.
14 OtHocuTenbHas MOJIEKYJIsApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Monb. Momnspuas macca. MossapHblii 00BEM Ta30B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YHUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nuecKkue U XUMUYECKUE SIBJICHUSA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
' 3aK0OH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHUE YPAaBHEHUS
5 [lepnonnueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
2.1 Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,
HOMEPOB MepUoa U TPyMIbl 1€MEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX  000J0YEeK aToMOB TMepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NEepUOAOB, Kalus, Kajblusa (pagmyca aToOMOB, OJIEKTPOOTPULIATEIHHOCTH,
2.3 METaJUIMYECKMX ¥ HEMETANIMYeCKHX CBOMCTB) W HMX COEAUHEHUW B
COOTBETCTBUU C IIOJOKEHUEM DJJIEMEHTOB B llepuommueckoil cucreme u
CTPOEHUEM MX aTOMOB
3 CtpoeHue BemecTBa
Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
3.1 ONEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpPOJCOAepKaIMe ¢  OECKUCIOPOIHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemertawioB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenume ocHOBaHuUN U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHON, KPEeMHHEBOHM, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J13.60paT0pI/II/I
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4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHL U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIMHEHUHN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHUKH YIIEBOIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHAs! KHUCIIOTA).
[TonsiTHE 0 OMONOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumus: 8-it knacc : 6a30BbIi ypoBeHb ; yueonuk / O. C. ['abpuensH,

H. I'. Octpoymos, C. A. Cnankos - 6-¢ uzn., crep. — Mocksa : [Ipocsemenue, 2024. — 175
C.

2. Xwumwus: 9-i1 kiace : 6a30BbIi ypoBeHb ; yueOHuk / O. C. ['abpuenss,

H. I'. Octpoymos, C. A. Crnagkos - 6-e u3n., ctep. — Mocksa : [IpocBemenue, 2024. — 223 c.

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

1. Xumusa. 8-9 kmaccel. ba3oBwiii ypoBeHb. MeToaudeckoe mocoOue K yueOHHKaM
O. C. TI'abpuensna, . I'. Octpoymona, C. A. CnaakoBa

2. Xumusa. COopHUK 33124 1 ynpaxsaenuil. 9 knace / 'abpuensa O.C., Tpuryouak 1.B. —
Mockaa : IIpocsemienue, 2025

3. Xumwms. CoopHuk 3amad u ynpaxHenuid. 9 kinacc / I'abpuensa O.C., Tpuryouak 1.B. —
Mockaa : IIpocsemienue, 2025

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubmmoteka [1OK https://m.edsoo.ru/00ae4270
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