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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma mo ydebHOMY Tpenmety «XuMmus» (06a30BbI yPOBEHB) COCTaBJICHA
Ha ocHoBe PexepanbHoii PII 2025r. m BKIIOYAET NOSICHUTENbHYI 3alUCKY, COJEp’KaHUE
oOy4yeHHs, IJIAHUPYEMBIE pE3YJIbTaThl OCBOSHHS NpPOTPaMMbI 10 XHMHUH, TEMaTHYECKOE WU
MOYpOYHOE TIUIAHHPOBAHWE, TepedeHb (KOAU(PHUKATOP) pacHpeAeieHHbIX M0  Kiaccam
MPOBEPsIEMBbIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW MPOTPaAMMBI
OCHOBHOTO 00uero o0pa3oBaHMsT U 3JEMEHTOB COJIEp)KaHUS [0 XUMHUH, I[E€pPEeUeHb
(komuduKaTop) MPOBEpSAEMBIX  TpeOOBaHMI K  pe3ylnbTraTaM  OCBOCHHUS ~ OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO O0IIEr0 0Opa30BaHUS W AIIEMEHTOB COJACP)KAHHS TI0
XUMHH.

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHMsI COCTaBIEHA Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeiIbHOM NpPOrpamMMbl OCHOBHOTO
obuiero obpaszoBanus, npexacrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (QelnepaabHOM
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHUEMNIMH MPENoJaBaHus y4eOHOTO IMpeaMera
«XuMus» B o0pa3oBaTenbHbIX opranuzanusx Poccuiickoit @eneparum.

[IporpaMma mo XumMuu Na€T MOpEACTaBIEHHWE O LENsIX, o0Imeld crpareruu oOydeHus,
BOCIIUTAHUSI U Pa3BUTHS OOYdYalOLIUXCS CpEeACTBAMH y4eOHOro MpeIMeTa, yCTaHaBIMBAaeT
o0s3aTenpHOEe PEIMETHOE COoJepKaHue, MPeyCMaTpUBaeT paclpeesieHHe ero mo kKjiaccaMm U
CTPYKTYpHUPOBAHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEENISIET KOJINYECTBEHHbIE
U KAuyeCTBEHHbBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYeMYI0 IOCIIe0BATEIbHOCTh
U3YyUYEHHS] XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOIrO
Ipolecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BO3MOXKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUH K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEbHOW MPOrpaMMbl HA
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TAKKe TPEOOBAHUH K pe3ynbTaTaM 00yYeHHST XUMUHU
Ha YypOBHE MeJed M3ydeHUs IMpeaMera M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOM
NeATelbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOrO COJIepKaHMSL.

3HaHUE XUMHH CIYKUT OCHOBOW Ul (POpMUPOBAHUS MUPOBO33pEHUS 00yUaroIErocs, ero
IIPEJCTABICHUNA O MaTEpUAIBHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (PO PMUPYEMBIE XUMHEN
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — ChIPHEBOH,
SHEPreTUYECKO, MUILIEBOM U KOJIOrHYECKOi O€30IacCHOCTH, IPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEW sl caMoOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBl TUYHOCTH, €€ 0011el U (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJaJ B (POPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  yuyeOHOM  JeSATeNbHOCTH,  OKCHEPUMEHTAIbHBIX U
UCCIIEIOBAaTENIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HH, TaKk U B
npodeccuoOHaNbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM 3TANlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPUPOJE, K 4YelOBeKY, BHOCHUT CBOHl BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyJaronuxcs.



JlaHHble HampaBiieHHs B OOYyYEHHH XMMHUHU O0ECHEeUMBAIOTCS CIEUU(PUKON COAep:KaHUs
y4eOHOTO TpeIMEeTa, KOTOPBIM SIBISETCS IEJarorn4eckd aganTUPOBAHHBIM OTPaKCHHEM
0a30BOI HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCs CUCTEMBI ITIEPBOHAYAIBHBIX TOHSATHI XUMWHU, OCHOB HEOPTraHWYECKOH XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYeCKON XUMUH.

CtpykTypa coaepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepaHue CKIAAbIBAETCS M3 CHUCTEMbl MOHATUNH O XUMHYECKOM
2JIEMEHTE U BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHWNH HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS! KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AIEKTPOJUTUUECKON AUCCOLMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU TIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEIBLHO OT OJIHOTO YPOBHS K JPYrOMY,
BBINIOJIHAA (DYHKIMHM OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJTyYeHHs H3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHUIO U METOJIaM [O3HaHUs B Hayke. M3ydeHne XumMuu
MPOUCXOTUT C TMpPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnn XMMUHN TPOUCXOAUT (POPMHUPOBAHHIE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YeJOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHYECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU IIO3HABATEIbHBIX YMEHHUH M HMX MPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBAMH B TOBCEAHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XUMUU HAa YpPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHUE
MPUOOPETN TaKUe 1eIH, KakK:

— (opmHupoBaHUE MHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO DEIIeHUH, CHOCOOHON ananTHUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYYeHHMs Ha CHUCTeMaTH4ecKoe mpuoOIieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHUS,
(OpMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— olecrieyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIIMMUCS OIbITa
pa3HOOOpa3HOW NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYSHUE JIIsl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIIMOHANBHOW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUS U



OTIBIT, TOJYYEHHBIC TPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpoOieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACIATECIBHOCTH;

— (hopmupoBanue y 00y4arOMMXcsi TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUH I BBIPAOOTKU SKOJOTUYECKH IIEIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALUU K 00y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pOQHIIS M HAMPABICHHOCTH JaTbHEHIIIEro oOydeHusl.

OO1ee yuCiio YacoB, OTBEAEHHBIX JJI U3Y4YEHMs] XMMHUM Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJICIIO).

COJEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHUS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHWMHUS B CHUCTEME HaykK. Tena u
BemecTBa. DU3MUECKHE CBOMCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. lloHsatue o
MeTOJIaX MO3HaHUs B XuMuH. UncThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece.

ATOMBI W MOJEKYJIbl. XHUMHYECKHUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cioxHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHast
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
Yuclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rel mo opMynaM XUMHUECKUX COSAMHEHUN.

Ousnyeckue U XUMHUYECKUE SIBJICHHS. XHUMUYecKas peakuus U e€ NpU3HaKU. 3aKOH
COXPaHEHHUs MAacChl BElIeCTB. XumMudeckue ypaBHeHHs. Kinaccudukanus XuMU4ecKuX peaxkiuit
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii yIkcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmwiaMu paboThl B jJabopaTtopuu U mpuéMamu
oOpaiieHus ¢ nabopaTopHbBIM OOOpYIOBaHMEM, W3YYEHHE W ONUCaHuEe (PU3MYECKUX CBOWCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHue pu3nuecKuX (IIaBJIeHUEe BOCKA, TassHUE JIb/Ia,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJla C KUCIOTOH) sSBJIeHU, HaOII0AeHe
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM Oapusi, paznoxkenue ruapokcuaa menu (1) mpu
HarpeBaHMM, B3auMoJeicTBUe xkene3a ¢ pacTBopoM coiau menu (ll), usydenume cmocoOos
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BHINAPUBAHME, AUCTUIUIALINA,
xpomatorpadusi, TMpOBEIEHWE OUYMCTKA TMOBAPEHHON COJHM, HaONIOJIECHUE U OIHCAaHUE
pe3ylnbTaTOB MPOBEJIEHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBHIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 371€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nYecKue U XMMHUECKHUEe CBOMCTBA (peaKnu TOPSHHUS).



Oxcunpl. Ilpumenenne xkucnopoga. CrnocoObl TOMy4eHHs KHUCIOpoJa B JabopaTopuu H
poMBIIUIeHHOCTH. KpyroBopoT kucinopoga B npupozge. O30H — aJuloTpOrHas MOIUBHUKAIHS
KHCJIOPOJ1a.

TennoBoit 3p¢eKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpaBHEHHSA, 3K30- U
SHIOTEPMHUUYECKUE peakuuH. TOMIMBO: Yrojab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUIICHHE
MApHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bonopon — »snmemenT M mpocroe BemectBo. Haxoknenue Bomopoda B IMpUPOE,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MOy4eHust. KUCIoTh 1 com.

MonsipHblii 00bEM Ta30B. Pacu€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceleHsble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBopuMOCTH BewiecTB B BojJe. MaccoBas JOJs BellecTBa B
pactBope. XuMmuueckue cBoiictBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOZbI B TpHpoje. 3arps3HeHHE MPUPOIHBIX BojA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxanus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIIOTHBIC, aM(OTepHBIE) U HecosieoOpaszyromue. Homenknarypa
okcu10B. dU3nUecKre U XMMUYECKHe cBoiicTBa Okcu0B. [lomyuenne okcuaos.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: MIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kuciot. @uznyeckue U XUMHUECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metaiuioB H. H. beketosa. [Tonyuenne Kucior.

Conu. Homenkiarypa cosieil. @u3ndeckue U XUMUYECKHE CBOMcTBa coJsieil. [lomydyenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHHUE COJIepKaHus KUCIOpoia B BO3AyXe, MOIydYeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJCHHE B3aWMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U IMpEKpallleHUs ropeHus (mokapa), O3HAKOMIICHUE C
oOpa3laMu OKCHIOB W OIMCAHHE HX CBOICTB, IMOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3yYeHHe CBOWMCTB BOJOpoda (ropeHme), B3ammojeiicTBue Bogopoga ¢ okcuaom wmeau (I1)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEpUasoB), HAOMOAeHHE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Monb, HucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHUS BEHIECTB C PA3UYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE pACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOABI C MeTa/laMH (HaTpueM M KaJjblueM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), UCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKUX BEIIECTB Pa3UYHBIX KJIACCOB,
HaOO/IcHNEe M3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METallIaMH,
peakuuil HEWTpaJM3alli{, IOJIY4YEHHE HEpPAaCTBOPHMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTajljla IPyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 [0 TeMe «BaxHeimne
KJIACChl HEOPraHUYECKUX COEAUHEHUI».

IMepuoguveckuii 3akoH u Ilepumoaunyeckas cucrema xumu4yeckux djementos /. U.
Menpeneesa. Ctpoenne aToMoB. XUMHYeCKas CBA3b. OKHCINTE/IHLHO-BOCCTAHOBUTE/IbHBIC
peakuuu



[lepBpie MOMBITKH KJIACCU(PUKANMKA XUMHYECKUX dJeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (ILIE€JOYHBIE U IIEJIOYHO3EMENIBHBIE METAJUIbI, TAJIOI€Hbl, HHEPTHBIC T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yroT aM(OTepHBIE OKCUABI M THIPOKCUJIBI.

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHros [l M.
MenneneeBa. Koporkomepuonnas u mHHONEpuoaHas ¢opmbl [leproanmyeckold cHCTEMBI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIBI IEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX suep. M3orombl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX 31eMeHTOB [leprouueckoil CUCTEMbI
. WN. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUIO B
[Tepnoanueckoii cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUs pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS Hayku U npakTuku. JI. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBasieHTHas (momnsipHast u HEMoJIIpHast) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  [Iporecchl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKHUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepumenm:

M3y4YeHHe OoOpa3IoB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THIIPOKCHUIA
LIMHKA C PAcTBOPaMU KHUCJIOT M ILEJIOYEH, MPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIINUX HNPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEeHNE, peaKlluu Pa3yioKeHUs, COCTUHEHHS).

Meostcnpeomemmnwie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHH B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U TOHATHI,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHalM3,  CHHTE3,  KilacCcUpHUKanus,  MEePUOAUYHOCTb,  HAOJIOAEHHME,  DKCIIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYECKUE BEITUYHMHBI, €IUHHIIBI HU3MEPEHHUs, KOCMOC, IIAHETHI,
3BE351, CoTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YeCKas peaKIus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumudyeckux odnemMeHroB /[l U
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
ITOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XMUMHUYECKOW CBA3M. THUIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILlECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKH U BUJA XUMUYECKOU
CBA3U.



Knaccugpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUH, IN€HETHYeCKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanuss XuMUYeCKUX peakfil MO pPa3InYHbIM MPU3HAKaM (II0 YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAaKUUU BEIIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHIO CTEleHeH
OKHUCJICHHS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHIO KaTajau3aropa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[lonsiTne o ckopocTn XuMU4eckoil peaknuu. [ToHsTHe 00 0O0paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHbIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanmse. IlonaTne o0 XuMH4YecKOM paBHOBecHM. DakTOphl, BIMSIOLIME HAa CKOPOCThb
XUMHUYECKON PEAKIIUHU U MTOJIOKEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBlI€HHE YPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIOoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37€KTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPoIuThl. KaTnonst,
QHUOHBL. MeXaHu3M JHCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BHJIAMH XUMHUYECKOW CBS3H.
Crenens aucconpaniviv. CUIIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakun monHOrOo 0OMeHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
Mpe/CcTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIMd Ha HOHBI.
[TonsiTHEe O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEHIECTB —
METAJUIOB M HeMeTauioB (rpadura M aiaMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
UCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHMYECKOM pPEaKUUU OT BO3JEHCTBUSA Pa3IUYHBIX
(bakTOpOB, HCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IeJIo4Yed M cojeid (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OMBITOB, WIIIOCTPUPYIOLUIUX NPU3HAKU NPOTEKAHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajJka, BBbIJEJICHME Tra3a, 00pa3oBaHME BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUi (FOpeHue, peakluuu pasiokKeHUs, COCAUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIMUI HAa WOHBI,
pEILIEHNE YKCIIEPUMEHTAIBHBIX 3a1a4.

HemeraJibl 1 MX cOeIUHEHHSA

OOmast xapakTepucThka raisoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHd okucieHuss. CrtpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe xjopa (B3auMoOJEiCTBHE ¢ MeTaUlaMH, HeMeTallaMH,
menouamu).  Xsopoojopod. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHenue. JlelficTBue xjiopa 1 XJIOpOBOJOPOJIa Ha OPraHU3M 4YesloBeKa. Baxknenue Xiaopuasl
U UX HaXOXICHUE B IIPUPOJE.

OOmast xapakrepuctuka 531eMeHTOB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MyYecKue CBOWCTBA NMPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HKAIMK KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBa
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYecKue M XUMHUecKue cBoilcTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpencTaBUTENs Kiacca KUCIOT M creuudpudeckue). XHUMUYECKHE PEeaKIUy,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CIoco0a TMOIydeHUs CepHOM KucioThl. [IpuMenenue



cepHOii KUCIOoThl. COJIM CepPHOI KUCIOTHI, KAUECTBEHHAs peakuus Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COeOMHEHHH B npupofe. XHMMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelsl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arps3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIpEeIOTBPALLECHUS.

OOmast xapakTtepuctuka 31eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, pPACHpOCTpaHEHHWE B TNpUpoae, (usnueckue u
XUMHUecKue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckue U XuMu4ecKHe
CBOWCTBA, MOJyueHHe U npuMeHeHue. Conn aMMOHHSA, WX (PU3HUECKUEe U XUMHUYECKHE CBOHCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ IOJIy4yEHUE,
¢u3nyeckue W XMMHUYECKHE CBOMCTBAa (0OmIME Kak TpPEACTaBUTENs Kiacca KUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KadeCTBE MMHEPAJIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3sHEHHE OKPYKAroIIeH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOJOEMOB). Docdop, amioTponHble MOAMPHUKAIIN
¢docdopa, dpuznueckue u xumuyeckue cpoictBa. Okcun docdopa (V) u dpochopHas kuciora,
¢u3znueckue M XUMUYECKHE CBOMCTBa, mosydeHue. Vcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUIHA.

OO6mass xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJIEepo/l, aJUIOTPOIHbIE MOIM(UKALINY, PACIPOCTPAHEHHUE B
npupo/ie, pusznyeckue U XUMMUIECKrue cBoicTBa. AncopOius. KpyroBopoT yrieponia B mpupo/ie.
Oxcuppl yriaepoaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JEWCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIydYeHHEe U TPUMEHEHHEe. DKOJOrMYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUNoTe3a IN100adbHOTO MOTEMJICHUs KIMMarta, MapHUKOBBIM 3¢ ¢ekT. YroabHas KuciaoTa U eé
CONM, UX (pU3MuUecCKMe M XMMHMYECKHE CBOMICTBA, NOJIydyeHHE M npuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIIbCKOM XO3AHCTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX YriepoJa
(MeraH, 5TaH, OSTHIEH, aleTWIEH, 3TaHOJI, IJMLEPHH, YyKCycHas Kkuciora). I[IpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIA ra3, He(QTb), HNPOAYKTHI HX IepepaboTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE O OGMOJIOTHYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oenkax, YrjaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuanibHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJy4eHHE M IPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmwue mpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaT€PUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii Ixcnepumenm:

u3yueHue oO0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroe (U3NYEeCKue M XMMUYECKHE CBOMCTBA raJIOTEHOB M UX COEJUHEHUH (BO3MOXHO
UCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpas3liaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATepUalioB), HaOJIoleHWe Impolecca OOyrMBaHMA — caxapa TOJ  JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEICHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaOMIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOMCTBaAMM a30Ta, dochopa U MX COCAMHEHHI



(BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POChOPHBIX yIOOpEeHHUH,
MOJIyueHUe, COOMpaHue, pacrno3HaBaHUE ¢ UW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX peaKkUuid Ha HWOH aMMOHUA U ¢GocdaT-uOH W W3YYCHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), U3YUYCHHE MOJCNIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
Y U3yYCHHE CBOWCTB YTJIEKHCIIOTO Trasa, MPOBEJCHHE KAUYECTBEHHBIX pEaKIHWii Ha KapOOHAT U
CHWJIMKAT-UOHBI M W3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHOM TMPOMBIIIJICHHOCTH, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0masi XapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxxeHnud B [lepuoandeckoi cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTauioB. Meraumueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTKa. DNEKTPOXUMUYECKUN pAl HANpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJMydeHusi MeTaioB. [oHATHE O KOPPO3WH METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI MX OT KOoppo3un. CruiaBsl (CTajdb, YyT'yH, TIOPaTIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M TIPOMBIIILJICHHOCTH.

[[lenounble MeTasuibl: ToJI0KeHUE B [lepronueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3NUecKue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCuAbl U THAPOKCUABI HaTpud U Kanus. [IpumeHenue
LIEJ0OYHBIX METAJUIOB U UX COETMHEHMUIA.

[[lerouyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoanyeckoit
cucteMe xumudeckux aiemeHToB [I. M. MeHnaeneeBa, CTpoe€HHME MX aTOMOB, HAaXOXKIEHUE B
npupoae. Ousznueckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BakHeillume coennHeHus
KanmbpIus (OKCHII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxxeHue B llepumoamyeckoin cucteme xuMmudeckux snementoB JI. .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJAeHHUE B npupoae. duznueckue 1 XMUMHUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snementoB JI. .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoie. Gusnyeckne U XUMUYECKUE CBOMCTBA
xene3a. Okcunel, ruapokcunsl u conum kenesa (I1) u xenesa (l1l), ux cocra, cBoiicTBa u
MOJIy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oO0pa3laMy MEeTalIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Yy4YEeHHE PEe3yNbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMI U HATPUS C BOJIOU (BO3MOYXKHO MCHOJIb30BAaHUE
BHJICOMATEPUANIOB), HCCIECIOBAHHE CBOMCTB KECTKOW BOJBI, TpOIlEcca TOPEHUS JKele3a B
Kuciopoae  (BO3MOXHO  HCIOJB30BaHHE  BUAEOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbIHs, alFOMUHUS, IMHKa, *kene3a (l1) u xenesza
(1), meau (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblus (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEpUAIIOB), UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHUS U THUIPOKCUA LIUHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33/]a4 10
TeMe «BaxxHelne MeTauibl U UX COSIUHEHUS».

XuMus M OKpPY:KaOIas cpeaa



BemectBa n martepuainsl B MOBCEIHEBHOW >KU3HU YelloBeka. be3zomacHoe MCHoJib30BaHUE
BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas moMOIIb NMPU XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpebl (MpeaesbHas I0MycTUMas KOHIEHTPALIHS
Bemiects, najiee — [1JIK). Poias xumMun B perieHnn 3K0JI0THYECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3oB MaTepUAIOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC MAaTEPHAIIBI ).

Meoscnpeomemnoie ceasu

Peanuzarust MexXnpeAMETHBIX CBA3EH NPH M3y4YEHUM XMMUH B 9 Ki1acce OCYIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHUM, TaK U TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMU JJI1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (pakT, THUMNOTE3a, 3aKOH, TEOpHS,
aHaluM3,  CHHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJIETMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN 3 PEKT, TEXHOJIOTHS, MaTEPHAIIHI.

®dusnka: Marepus, arToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pEMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocuntes, npixanue, O6uocdepa, sKocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIILHBIC BEIIECTRA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pE3yJIbTAaThl OCBOCHMS IIPOrpaMMbl OCHOBHOTO OOLIEr0 0Opa3oBaHUs
JIOCTHUIAIOTCA B X0J1€ 00OYUEHHs XMMUHU B €IMHCTBE y4€OHOM M BOCHMTATEILHOM IEATEILHOCTH B
COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH I[EHHOCTAMM, [IPHHATHIMA B OOIIECTBE MPaBUJIAMM M HOPMaMH IOBEIECHUS U
CIIOCOOCTBYIOT MPOLIECCAM CAMOTIO3HAHMS, CAMOPA3BUTHS M COIMATU3AINH 00yJarOIIMXCS.

JINYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIUPEHHE ONbITa AEATEIHLHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[IECHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJICMI0, MOHUMAHHUS 3HAYEHHUS XHMHYECKOW HAayKH B >KM3HH COBPEMEHHOTIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJEeTh JOCTOBEPHOW HH(OpMAIUEH O TMEePEeIOBbIX TOCTHKCHUAX M OTKPHITHAX
MHUPOBO M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBa,;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

NPEACTABICHUS O COIMAIBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00ILLECTBEHHO II0JIE3HOM,
y4eOHOMCCIEIOBATEILCKOM, TBOPYECKOW M JAPYTHX BHAAX JEATEIBHOCTH, TOTOBHOCTH K



pa3zHooOpa3HON COBMECTHOM AEATEIHOCTH IPU BHITIOJIHEHUH YUEOHBIX, TIO3HABATENIBHBIX 33/1a4,
BBIIIOJIHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHHUU yqe6HbIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIIOHMMAHHUIKO U B3aMMOIIOMOIIH B ITPOLICCCC 3TOU yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATH cBOE MOBCACHUEC H TIIOCTYIIKM CBOHUX TOBapI/IH_Ieﬁ C IMO3ulHMU HPABCTBCHHLIX H
MPAaBOBBIX HOPM € YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PECHUECKUE  TPEICTABICHUS O  BEIMIECTBE W  XHUMHYECKOH  PeakIuw,
COOTBCTCTBYIOIIMUEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKW W COCTABJIAIOMIMC OCHOBY JJIA
MOHMMAaHUSl  CYIIHOCTH HAayYyHOW KapTUHBI MHUpPA, TMPEICTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEIOBEKA C MPUPOJHON CPEIOi, O pOJIn
XUMHUHU B [TIO3BHAHUHN 3TUX SaKOHOMepHOCTCﬁ;

ITO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH IO XHUMHU,
HEOOXOaUMBIE JUIsi OOBSICHEHUS HAOMIOJAaeMbIX TIPOIIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PadOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypOl, NOCTYNHBIMU TEXHUUYECKUMHU CPEACTBAMM
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYCHHWIO W TO3HAHWIO, JIF0003HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEILCKON ACITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE NLECHHOCTU JXKHU3HHU, OTBCTCTBCHHOI'0O OTHOHMICHUA K CBOCMY 3J0POBBIO,
YCTaHOBKM Ha 3J0pOBBIII 00pa3 JKM3HH, OCO3HAHHE IMOCIEACTBUI U HENPHUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOIOACHUS
nmpaBuil O€30MACHOCTH TMPH OOpAlEHUH C XUMHUYCCKMMH BEIIECTBAMH B OBITY U peaJbHOU
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K MPaKTHYECKOMY M3YyUeHUIO Mpodeccii U TpyAa pa3InyHOro poja, yBaKCHHUE K
Tpyoy M pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHUM TI0 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUIYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW NIEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCcCHOHANILHOM cpeie;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCHUXHYECKOMY 3I0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNy4aeMmble MPU HM3YYCHUHM XUMUU, IS PEIIeHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOTHON CPEeOil, TSl TIOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHUKATUBHOM M COIIMAILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeramnpeaMeTHBIX pPe3ylIbTaTOB BBIICISIOT 3HAYMMbBIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, CHUCTEMa,



mporiece, SKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U Mo3BOJIIOT Ha OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM HAyYHOH KapTHUHE MHUpA, U yYHUBEpCalbHble ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecreynBaroT (OPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHUSl HCIOJNB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUM:
pacKpeIBaTh CMBICI XHMHUYECKMX TOHATHH (BBIACHATH MX XapakTepHbIE MPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATh MOHATHS U OOBSICHEHUS
OTIENbHBIX (DaKTOB W SIBICHHUH, BBIOMpATh OCHOBAHMS W KPHUTEPHH IS KiIaccu(pukanum
XAMUYECKHAX BEHIECTB M XUMUYECKHUX PEaKIUi, YCTaHABIMBATH MPHUYNHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTUBHBIC, T1eyKTUBHBIC,
10 aHAJIOTHH ), AETaTh BBIBOIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHSTh B TPOIECCEe MO3HAHMS MOHATHS (IPeAMETHBIE M METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIIbHBIC MPEICTABICHUSI — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (opMylla W YypaBHEHHE XUMHUYECKOW peakIuu — TPpU pEmieHnd y4deOHo-
MO3HABATENBHBIX 3a7ad, C YYETOM OTUX MOJCIBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK W3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKAX PEaKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHUBOPEYUS B U3y4aeMBbIX IIPOIIECCAX U SIBICHHSAX.

Ba3oBble nccienoBarejbcKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHWSA, a
TaKke B KayecTBE OCHOBBI I (OPMUPOBAHUS TUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KJCHUII;

IpUOOpeTeHNe OMbITa MO IUIAHMPOBAHMIO, OPraHU3allMM W IPOBEICHUIO YUYCHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJJ0M IPOIIECCa, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €ro
pe3ynbTar, (GOopMyIHpoBaTh OOOOLICHMS W BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATh OTYET O MPOJICIIAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALINIO PA3TMYHBIX BUIOB
1 GOpM IpeCTaBICHNUS, OTYYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIAPHAsS JINTeparypa
XUMHUYECKOTO COJICpXKaHUs, CIIpaBOYHBIe IocoOusi, pecypcsl MHTepHeTa), KPUTHYECKH
OLIEHHBATh MPOTHBOPEUUBYIO M HEIOCTOBEPHYIO MH(POPMAIHIO;

YMEHHE MTPUMEHSTh Pa3IMuHbIE METO/IBI U 3aIPOCHI ITPH MOUCKE M 0TOOpe MHGOpMALIUK U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANMBIX IS BHITIOTHEHHS YYeOHBIX M TO3HABATEIbHBIX 3a1a4
OTIPeNeNEHHOTO THIIA, MPUOOPETEHHE OmNbITa B OOJIACTU MCIOJIB30BaHUS HH()OPMAMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTHMH, OBJIAaJJEHHE KYIbTYPO aKTUBHOI'O MCIIOJb30BaHMS PA3TUUHBIX
MIOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMpATh ONTUMAJBHYIO (OpMy MHpeacTaBiIeHUs
uHbOpMAlMK M WIIIOCTPUPOBATh pEIIAeMble 33/la4ld HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHUE HCMOJb30BaTh M aHATU3UPOBaTh B Ipoliecce y4eOHOW M MCCIeI0BATENbCKOM
NeATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIOIIel MPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIE YHUBePCcaAJIbHbIE YUeOHbIe el cTBUA:



YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auagora M (MiIM) AMCKYCCHMM) IO CYILECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATh CBOM TIPEAJIONKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;
YMEHHUSI IPEACTABIIATh MOJyUYEHHBIE PE3YIbTAThl 1I03HABATEIbHON JIEATEIBHOCTH B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JejaTb IPE3CHTALUI0 PE3YJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTA (J1Ta00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO MPOCKTA);
yYMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOMW IMMO3HABATEIHHOU U
MCCIIEIOBATENILCKOM JEATENbHOCTA TPU PEIICHNH BO3HHKAIOIIMX MPOOJIeM Ha OCHOBE YdéTa
OoOIMX WHTEPECOB M COTIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBHI, ONpeaeseHue KPUTEPUEB 0 OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).
PeryasitTuBHble yHMBepcaJIbHbIe YUeOHblIe NelicTBUS:
YMEHHE CaMOCTOSITENIbHO OINpPENEATh LENU JeATENbHOCTH, MJIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d¢¢eKTUBHbIE CIMOCOOBI  pelieHus y4eOHbIX M [O3HABaTEeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBHM IpU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOW LENH,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPE/AjIaraeéMble B YCIIOBUU 3aJJaHUM.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O00S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (demepasibHOW paboyeil mporpamMMol, BBIJEISIOT: OCBOCHHBIC
OOyJaroIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHO obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUSI, €ro
MHTEpIpETAIH, TPeoO0pa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYAIUIX.
K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEIbHAas aTOMHasT M MOJIEKYJISpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [OJs XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHHUH, MOJSPHBI OOBEM, OKCHJI, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATENEHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl peakius, KIacCupuKaIus
peaKiuii: peakiuu COeAMHEHUS, PEaKIUU Pa3JIOKEeHHsI, PEaKIIMK 3aMEIICHUs], peaKluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKIUH, TEIUIOBOM APPEKT peakuu, 1apo aToma,
ANIEKTPOHHBIA CJIOM aToma, aTroMHasi OpOuUTajb, paguyc aromMa, XUMUYEcKas CBS3b,
MOJIApHAsE M HENOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10Jis BelllecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs) B pacTBOPE;
® MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHMX MOHATHH W TPUMEHATH 3TU
MIOHATHS IIPU ONMCAHUU BELIECTB U UX MTPEBPALLEHUI;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JJIsI COCTaBlieHHs (OpMYT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNsITh BAJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHUSI DJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, MPHHAUICKHOCTh BELIECTB K



OTpeNeNEHHOMY KJIacCy COCIUHEHMH 1o (QopMylaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica llepuoauyeckoro 3axkona [[. M. MenaeneeBa: JEMOHCTPUPOBATH
[IOHUMAaHHUE IEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUSs, 3aKOHa ABOrapo;

ONKCBHIBATh M XapakTepu3oBaTh TabiamuHylo ¢opmy lleprmomuaeckoil cuUCTEMBI
XMMHMUYECKUX DJIEMEHTOB: Da3jinyaTh IMOHATUS «rjaBHas noiarpynmna (A-rpymmna)» u
«mobounass monarpynna (b-rpymma)», Manble u OoNbIINE TEPHOABI, COOTHOCHTH
o0o03HaueHust, KOTopble UMeroTcsl B Tabnuie «llepnonmyeckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XMMHMUYECKHUX DJIEMEHTOB (COCTaB MW 3apsii sapa, oO0Ilee YHCIO JJIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBY y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, MOATBEp)KJas  OMNHCAHME NpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTrHO3UPOBATh CBOICTBA BEHIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALICHUI B Pa3JIMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUThH PACYETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIAaCCH(UKAIINIO, BBISIBICHUE MPUINHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsI M3Y4EHHUs CBOMCTB BEUIECTB M XMMHUYECKHX pEaKlui,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  [O3HAHUS  —  HaAONMIOJEHHE,  U3MEpEeHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBII U MBICIICHHBIN);

clie[oBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOHW TMOCYyJoM U  1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHIO
U CcOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM 10Jiel pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIpTaenH, METUIIOPAHK U IPyTUe).

K xoHiy oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKUX MOHSATHHA: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMs, XMMHMUYECKas PpEeakLus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIUTHYECKas IMCCOLMAIMS, PpEeaKIUd HOHHOTO OOMEeHa,
KaTaJn3aTtop, XHMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIIEHHE€ M BOCCTaHOBJCHHE, AIJIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBS3b



(koBaJieHTHAsl, HWOHHAs, METAUIMYECKasi), KPUCTANIMYECKass peuéTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peaklMH, TMPEAesIbHO JOMyCcTHUMAast
koHueHtpauus [1/IK Bemecrtna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUH M MPUMEHSTH STH
MTOHATHS IPU ONMUCAHUY BEIIECTB U UX MIPEBPAICHHIA,

WCII0JIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIHI;

OTIPEJICNIATh BAJCHTHOCTh M CTCNEHb OKHUCJIICHUS XUMHUYECKHX OJJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPHUHAJUIEKHOCTh BEIIECTB K OMIPEACIEHHOMY
KJIaccy coeAuHEeHU# 1o (opmyrnam, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
METaJUTMYecKasi) B HEOPTraHUYECKUX COCAMHEHMSIX, 3apsii HWOHA 10 XUMHUYECKOU
dbopmyse, xapakTep cpellbl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTAJUTMYECKOMN PemETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica I[lepuogunueckoro 3akona [, . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHWE: OMUCHIBATh U XapakTepu30BaTh TabmuuHyw Gopmy llepuonnueckoi
CUCTEMBl XMMHYCCKHX O3JIEMEHTOB: pa3jindyaTh TOHATHS «TJaBHas mojarpymma (A-
rpynmna)» u «nobouynas mnoarpymmna (b-rpymnma)», maneie u  OOJbIIME TEPUOJIBI,
COOTHOCUTh O0O3HAYEHUsS, KOTOPhIE MMEIOTCS B TEPHOIUYECKON Tabiuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB U
3apsj a1apa, o0IIee YnuciIo 3JIEKTPOHOB U paclpeesieHue UX M0 AIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWMCTB DJJEMEHTOB M HUX
COEIMHEHUH B MpeJesax MalbIX MEPUOJIOB U TJaBHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (IO YHUCIY W COCTAaBY YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U cHenudUuecKue XUMHYECKHe CBONCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/asi OMKMCAHNE MPUMEPAMH MOJIEKYIIPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIIUU KUCIIOT, IIEIOYeH U COJIeH,
MIOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEaKIMil HOHHOrO OOMEHa, ypaBHEHHS peaKIIUid,
MOATBEPKNAIOIIUX CYIIECTBOBAHME T'€HETUYECKON CBSI3M MEXIY BeIleCTBaMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTa Mo (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinuu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XHMUYECKOW TMOCyAod U Jab0opaToOpHBIM
obopynoBaHueM, a Takke MpaBuia oOpalleHus C BelIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIONIHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB MO MOTYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);



IIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BEILIECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOpUA-, Opomua-, moauna-, kapbonar-, docdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS M HWOHBI HM3y4YEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHITh OCHOBHBIE ONEPALMU MBICIUTENIBHON NEATEIbHOCTH — AaHAIU3 U CHHTE3,
CpaBHEHME, 0000IeHNe, CHUCTEMATU3AlMI0, BBIIBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSA3EH — JUI M3YYEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJIEHHWE, U3MEpPEHHE, MOJIEIMPOBaHUE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?)Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b)
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanentHas noisipHas XuMH4uecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
1
66 OKHUCIINTEIN Y BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepsHeiii ypok. O000menne u
P P EH bubnuoreka [JOK
67 cHCTEMAaTHU3alMs 3HaHUI 110 TEME 1
https://m.edso0.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKasT CBSI3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adb33c
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHUI: aToM,
MOJIEKYJIa, XHUMHYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XHUMHUYECKas peakius,
KIaCCU(UKAIIUSA  PEAKIHMA:  PEaKIUu  COCAUHCHHS,  PCaKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10151 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MMOHATHH H

MIPUMCHATH 3THU NOHATHUA IMPH OIIMCAaHNWU BEUICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIHH (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEII0BOMY 3 (heKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSAPHYHO W MOJIIPDHYIO MacCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (I)opMyne

COEIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJNIO/ICHUE,
W3MEpPEeHUe,  MOJCIMPOBAHME,  AKCHEPUMEHT  (peaJibHbIH U

MBICJIEHHBIH)

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJIaCcCy

coeMHeHu! 1no popmMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE NpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHIO M COOMpPAHUIO
ra3zoo00pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEIeNEHHOM MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
paclo3HaBaHWIO PACTBOPOB IMIEIIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIaKMYC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

Ilo Tteme: «llepuomuueckuit 3axkoH u Ilepumoanyeckas cucrema
xumuueckux saeMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aTomMa, aToMHasd Op6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNYECCKHUEC 3JICMCHTHI




3.3

ONMCHIBATh M XapaKTepu3oBaTh TabimuHylo Gopmy Ilepuonndeckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3IudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE» Nepruoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  00O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnoguyeckass  cucreMa  XMUMHYECKMX  snemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX D3JEMEHTOB (COCTaB MW 3apaj sjapa, oOiiee 4YHCIo

ANIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA DJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATUI: pacTBop,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAS AUCCOIMAINS,
peakui MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIHTETb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTaHOBJIEHHME, aJUIOTPOIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJIGHTHAs, HOHHAs,
METaJlIN4ecKasi), KpUCTAIJIMYecCKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU pCaKkuuun

1.2

HWIUTIOCTPpUPOBATL B3aMMOCBSA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

NPUMCHATH 3TU IOHATUA ITPHU OIITMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh yPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJI0Yel U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'O 0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

Ilo Temam: «Hemertamnspl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHEIMPUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBSA3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a0b0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOUpPaHUIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PaCKpbIBaATb  CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

IIPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIBHON NEATEIbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IC, CHUCTCMATHU3allHuIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3ell — s HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbI TO3HAHUS — HAONIOJICHUE, W3MEPEHUE, MOJCTUPOBAHUE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN )

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHaLIaJ'II)HI)Ie XUMHNYCCKHUE ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

Ilonsitre 0 MeTomax Mmo3HaHus B XUMUH. UncTeie BemiecTBa U cMecu. CocoObl

pa3aeneHus: cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumudeckas ¢popmyia. BaqeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYIsipHast Macca. MaccoBast J0JIsl XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

dusznyeckrue U XMMHYCCKHE SBJIICHHSA. XHMHYCCKas p€akuusa u eé IIPpU3HAKHU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUSI. KHaCCI/I(bI/IKaHI/If{

XUMHYECKUX PeaKlnid (COeTUHEHMS, pa3IoKeHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JabopaTopur W npuéMamMu oOpalieHus C  J1abopaTOPHBIM
obopynoBaHHEM, H3y4yeHHE M OMUCaHHe (QU3NYECKHX CBONCTB 0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyecKkux (MJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIlUs BOMAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUN, HAONIONEHHWE U OIUCaHUE
MPU3HAKOB TMPOTEKAHHUS XMMHUYECKUX peakuwii (pazlmokeHue caxapa,

B3aHMO/ICHCTBHE cepHoﬁ KHCJIOTBI C  XJIOPpUIOM 6ap1/151, PA3JIOKCHUC




ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMOIEHCTBHE KeJie3a C PacCTBOPOM
comu meau(1l), u3yaenue cnocoOoOB pazjencHus: cMeceit (C MOMOIIBI0 MarHUTa,
¢unbTpOBaHUE, BHIIAPUBAHME, MUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOfI coJia, H3.6J'IIOIICHI/IC " OIIMCaHHEC PE3YyJIbTATOB IIPOBCACHUA
OTbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT m mpoctoe
BemiecTBo. HaxokaeHue Kuciopona B Hpupoje, (Gu3nyeckrne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrocoOb
MOJy4eHHUs KHCIOpoAa B JIabopaTopuu M NPOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUUeckol peakiuu, TEPMOXUMHUECKHUE YPaBHEHHUS, SK30-
Y SHJIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyib U METaH. 3arps3HEHNE BO3/1yXa,

ycUJIeHUE MMTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOJOpoja B TPHPOJE,
¢dr3uYecKie W XMMHYECKHE CBOWCTBA, INPUMEHEHHE, CIIOCOOBI TIOTy9YCHHSI.

Kuciote! 1 conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceliiiennbie 1 HEeHACHILIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIlIECTB B BOJIE.
MaccoBast 1oisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B XKU3HU yenoBeka. KpyroBopot
BOABl B TpUpoJe. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Okcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusmueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHni. PU3NYECKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pan aktmBHocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT




2.9

Comu. Homenknartypa comneil. @usnueckne M XMMHUYECKHME CBOWCTBA COJICH.

[Tony4yenue coien

2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XHMMHMYECKUN  JKCIIEPUMEHT: KAYeCTBEHHOE OIPEIEICHUE  COACpKAHUSA
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHue, paclo3HABaHUE U H3y4eHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJIOB U OIMCAHME HX CBOMCTB, TMOJIydeHUE, coOupaHue,
pacro3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJsiopoa ¢ okcumom meau(ll) (Bo3MOKHO MCTIOJIL30BaHUE BUICOMATEPHUAIIOB),
HaOmoJieHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C pPA3JIUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJbIUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE pPAcTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYeCKUX BELIECTB pPa3JIMYHbIX KJIACCOB, HAOIIOAEHUE W3MEHEHUs
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIEJI0Yed, H3ydyeHHe
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
9KCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHelIine Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuonuueckuii 3axkoH u [leproauueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). ODIEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuoinas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenne atoMoB. CoctaB aroMHbIX snep. M3otonbl. Dnekrponbsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepumonmueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd M npaktuku. WM. MenneneeB — y4€Hblii u

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCBI

OKHCJICHMS B BOCCTaHOBJICHMUA. OKUCINTEIIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHWCTBUE THIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil [0 pa3IUuHbIM NPpU3HAKaM (110 YUCITY U




COCTaBy Yy4YacTBYIOIIMX B pEAaKUMU BEIIECTB, MO TeIwioBoMy 3¢ddekry, mo
W3MEHEHHIO CTENEHEW OKHCICHHS XMMHUYECKHX DJIEMEHTOB, 10 OOpaTHMOCTH,
[0 Yy4acTHUIO Karainu3aropa). OK30- U OJHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOM pCaKkuuun

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM M II0J0KEHUE

XHUMHYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIILHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOIMALMU. DIIEKTPOIUTHI M HEIIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHu3M IUCCOLMALUU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIHUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHS MPOTEKAHMS PEAKIMiA MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E CoNeit

1.7

XUMUYECKUH OSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMmeTalsioB (rpadura u
ayMasa), CJIOHBIX BEUIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakUud OT BO3ACUCTBUS pPa3IUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IHeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEPHANIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
POTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX peakiuil (rOpeHue, peakiu paszloKeHUs, COCIUHECHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeTMHEHUS

2.1

0611[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-IGCKI/IG CBOMCTBA MMPOCTBIX

BEIIECTB — TAajJlor€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa




(B3auMozelicTBHE € METalllaMi, HEMETAJUIaMH, Iiejo4aMu). XJIOPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIyd4€HUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uesloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

Hax0XJACHUE B PUPOJIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue M XuMHuYeckue cBoWcTBa. OKCHIBI CEpbl KaK IPeACTaBUTEIH
KHCIIOTHBIX OKCUIOB. CepHasi KUCIIOTA, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
kucioTel. [Ipumenenue. Conm CEpHOW KHUCIOTHI, Ka4eCTBEHHAs pPEAKUHs Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ coeMHEHUN B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU CEepbl (KUCIOTHBIE JTOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrast xapakTepucThKa 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCcTpaHEHHUE B IPUPOJIE,
(dbu3mvecKkue U XuMHUIeckre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmveckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHenue. Coiau
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XuMUYecKoe 3arps3HeHUe OKpYKarollen
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, GuzNUECKHEe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XMMHYECKHE CBOWCTBa, moiydyeHue. lMcmonp3zoBanue QocdaroB B KauecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKUCIEHUs. YTJIepoJ, aJUIOTPOIIHBIE
MOAU(DUKAIIUY, pPAaCHpPOCTpaHEHUE B TMpUpPOJAE, (U3NYECKHEe U XUMHUYECKHE

cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,




X (QU3NYECKHE W XUMHUYECKHE CBONCTBA, JCHCTBUE HA YKUBHIC OPraHU3MEI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa(lV); rumote3a Tn0o0anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
addekr. YroiapHas KUCIOTAa W €€ CONU, WX (PU3UYCCKHE M XUMHUYCCKHE
CBOWCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHAaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuueckoe crtpoeHue. llonstre o Ouomoruyecku
BXHBIX BEIIECTBAX: XKHUpaX, OeNKax, YIrJIeBoJax — M HMX POJIU B JKU3HU
yenoBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKHMX MW HEOPTaHMYECKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs] KpeMHUsi B mpupoje. OOmme mpeactaBieHuss oo
okcune kpemuusA(1V) u kpemuneBoit kuciote. CHIMKATHI, UX HCTIOJIb30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3yuyeHHe OoO0pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEIEHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOpUA-
UMOHBl W HaOJIIOJICHUE MPHU3HAKOB HUX MPOTEKAHMs; OMbITHL, OTpPa)KarolIue
(u3nuecKkue U XUMUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BHUICOMATEPUAJIOB); O3HAKOMJICHHE C oOpa3lamMu XJIOpPUIOB
(ramoreHuioB); O3HaKOMJIGHHE C oOOpa3lamMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOXXHO HCHONB30BAaHUE BUIEOMAaTEepHaloB); HaOMIOAEHHE Mpollecca
oOyrinuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBIECHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, hocopa u ux
COEMHEHUH (BO3MOKHO HCHOJb30BaHUE BHJIEOMATEpUANIOB), 0OOpazlaMu
a30THBIX U (oCcPOPHBIX yHOOpeHUH; ModydyeHre, coOupaHue, pacno3HaBaHue u
M3y4EHUE CBOMCTB aMMHaKa; MPOBEICHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U QochaT-HOH ¥ HU3YYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aUMO/JIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTHI C MEbIO (BO3MOKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB); HU3YyUCHUC Mozemen KPUCTATININICCKUX




pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMy pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUe, cOOMpaHHe, PAaclO3HABAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO Tra3a; IPOBEJACHHWE KAayeCTBEHHBIX peakuui Ha kapOoHAT- u
CUJIIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCAMHCHU A

3.1

OO011ast XapakTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl ~KpUcTajsinyeckass pemérka. ODJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTEME XUMHYECKUX
anemeHntoB J[.MI. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kaymsi). OKCUAbI U
TUAPOKCHABI HaTpus H Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M HUX

COEeIUHEHNN

3.4

[llemouyHo3eMenbHBIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoaunueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJCHHE B mpupojae. PU3MUECKHE M XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusg. BakHelue coequHEeHUs KaibIus (OKCHI, THIPOKCHI,

conn). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aIFlOMUHUS. AM(I)OTepHLIe CBOMCTBa OKCHJIA U THUAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB J[.M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMUMHYECKHE CBOMCTBa jkeneza. OKcuipl, THAPOKcUIbl u conu kene3a(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE




3.7

XUMHUYECKUI SKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3ljaMy METauIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE pPE3YJIbTaTOB KOPPO3UU METAIIIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KalblUs W HaTpus C BOAOM  (BO3MOJKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); MCCIECA0BAHUE CBONCTB JKECTKOM BO/IBI;
nporecca TIOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — MCIOJIB30BaHHE
BUEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUK HAa MOHBI
(MarHusi, Kanplusi, anmoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEeHNE U OMMCAHUE MPOLIECCOB OKPALIUBAaHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHME  BHJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
[IMHKA; PEIIeHNEe YKCIIEPUMEHTAIBHBIX 33a4 1o TeMe «BaxxHelne MeTasl 1

UX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3oB MaTepuagoB (CTEKIIO, CIUIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHHA CO 3HAHHUAMU OPYIUx

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OkHCIEeHHMSS W BOCCTAHOBJIEHHWS.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YClIOBHS MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieM. YcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUHN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHBIe MOHATHS 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUYECKHX COEAUHEHUH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Yueonuk. Xumus,8ki., O.C. I'abpuensa.,.I'. Octpoymon. C.A. Cnankos, [Ipocsernienue,-
M.,2021,2022r

Yueonuk . Xumus .9 x1.,0.C .I'abpuensu., N.I'. Octpoymos, C.A. Cnankos ,M.,
[Ipocemienue,2020

,2023r.r

METOJUYECKUE MATEPHUAJIbI AJ151 YUUTEJISA

I'abpuensu O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HacTonbpHas kHUTa yuuTens.
Xumus. 8 k 1.: Meroaudaeckoe mocodbue. — M.: Ilpoda, 2002—2003.

[IpumepHsbie nporpamMmsl o npeameram Xumus 8-9 kinacc M: [Ipocsemenue, 2010.
C6opHuk HopMaTuBHBIX J0KyMeHTOB. Xumus / Coct. 3.J1./Inenpos, A.I'.ApkagseB. — M.:
Hpoda, 2004.

lNa6puensu O.C. Xumust. 8 kimacc: Yueb.mis obeoOpa3oBaTenbHbIX yuel. 3aBEACHUMN. —
14-e u3n., crepeotutn. — M: [Ipoda, 2008.

lNabpuensu O.C. Xumus. 8 — 9 kiaccel: Metoauueckoe nmocooue. — 4-e u3Jl., CTepeoTHII. —
M.: Ipoda, 2014

INabpuensu O.C, BockoOoitnukosa H.IL.,. AmykoBa A.B., HactonbHas kHura yuauTens
XuMuU»-8 kiacce, «Ipoday», Mocksa, 2007

lNa6puensu O.C., Cmupnosa T.B. M3yuaem xumuto B 8 kKjiacce: JUIaKTHICCKUE
Marepuaisl K yaeouuky ["abpuensna O.C. «Xumusa-8». — M: «bmuk marocy, 1999
I'a6puensu O.C., Cmupnosa T.B. Xumus B Tectax. 3amauax, ynpaxkHECHUIKS

kiacc- M.: Jlpoda,2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. Enunsle 06pazoBaTenbHbIE pecypehl ¢ caiita WWW. school-coolection.edu.ru

(eIMHOM KOJUIEKIIMUA 00pa30BaTENIbHBIX PECYPCOB)

. CD «Heopranuueckasi XuMus», U3AaTEIbCTBO «Y YUTEIIb»

. CD «Opranuueckasi XUMHS», U3/1aTEIIbCTBO «Y YUTEIIb)

. CD «O06masg xuMus», U34aTeIbCTBO «YUNTENbY

CD «XuMus 31€MEHTOBY, U3JIaTENIbCTBO «YUUTEIb)

. Xumus. [Ipocsemenue «Heopranndeckas Xumusi»,. 8 kiacc. (Ha 2-X JUCKax)

. Xumus (8-11 knacc). Buptyanbnas naboparopust (yueOHOE 2JIEKTPOHHOE U3JaHHE)

. CD «Xwumus 8-11 xnaccy, bubnnoTeka 3MeKTpOHHBIX HATJISTHBIX TTOCOOUH.

. CD Camoyuutens «Xumus ans Beex» (8-11 kimacc)

10. CD «Xumus B mkoJie. MuHepaibHbIC BEIIECTBaY», JIEKTPOHHBIC TECTHI.

11. CD «Xumus 8§ kitaccy, aJeKTpoHHOe yueOHoe u3fganue [poda, MmynbTuMenuitHoe
npwioxeHne kK YMK «Xumus 8 knace»

12. CD «Tpenaxep 1Mo XuMuH, TECTHI ISl MOATOTOBKH K dK3aMeHam», 2 IT.
http://www.chem-astu.ru/chair/study/genchem/index. html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.narod.ru/inorg/element.html

TexHuyeckoe odecrneyeHue 00pa3oBaTeJLHOI0 Mpoiecca
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