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MNOACHUTEJBHAA 3AIINCKA

[IporpaMma 1Mo XUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjabTaraM OCBOCHHS OCHOBHOU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCTTUTAHUS
U C yuy€TOM KOHIICMIMU TMPEnoJiaBaHusi y4eOHOro mpenMmera «XHUMHUS» B
oOpazoBaTenbHBIX opraHm3aiusax Poccuiickoit denepanuu.

[IporpaMmma mo XumMuM Ja€T MPEACTABICHHE O IENAX, OOIIEeH CcTpaTeruu
00ydeHUs, BOCHHTAHUS MW Pa3BUTHI OOyYaIOIMUXCA CPEIACTBAMH Y4eOHOTO
npeamera, yCTaHABJIUBAET 00s13aTeTbHOE MPEAMETHOE cojiep>KaHue,
npeaycMaTpuBaeT paclpeielieHne €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
pasnenaM M TeMaM MPOrpaMMbl IO XHMHH, OINpEACNseT KOJIUYECTBEHHbIE U
Ka4yeCTBEHHBIC XapaKTEePUCTUKU CoJIepIKaHus, PEKOMEHTY EMYTO
MOCJIEA0BATEIbHOCTh  U3YUECHMS] XHUMHUU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
ocoOCeHHOCTEH  OOydYarmuxcs, OMNpeAesisieT BO3MOXHOCTU Mpeamera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOU
MIPOTpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHM K
pe3yabTaraM 00yYeHHs XMMHUHM Ha YPOBHE IeJIel U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-ITIO3HABATEIIBHOW JCSATEIHLHOCTH OOYYaromIerocss 1Mo OCBOCHHUIO
y4e0HOTO COJIepKaHMS.

3HaHWEe XWUMUHU CIY>XUT OCHOBOH st (OPMHpPOBAHMS MHPOBO33PEHUS
00yJarmerocsi, ero MPeACTaBICHUH O MaTEpHAIbHOM €IMHCTBE MHUpPA, BAXHYIO
ponb urpatoT GOpMHUPYEMbIE XHMHEH MPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUM U 00 HSBOJIIOIMHM BEUIECTB B MPHUPOJIC, O MyTAX PEIICHUs TI100aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPTETUUECKOM,
MUIIEBOM U SKOJOTUYECKON 0€30TacHOCTH, TIPOOIIEM 31paBOOXPAHCHUS.

N3yuenne xumunu:

CoCcOOCTBYET  peanu3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIBTYPHI TUIHOCTH, €€ 001IeH U PyHKIIMOHATIHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00ydammuxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX M HCCIEJ0BAaTEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPOPECCHOHATBLHON JIEITEIbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B OpMUPOBAHUH €CTECTBEHHO-HAYUYHOU TPAMOTHOCTH 00YYarOIINXCS;



crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K ECTECTBEHHO -
HAyYHBIM 3HAHUSIM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yYarONUXCSl.

JlanHble HampaBiieHUsT B OOYYEHUU XUMUU OOECMEUUBAIOTCA CHEIU(PUKO M
cojlep)kaHusi  Yy4eOHOro  MpeIMeTa, KOTOPBIM  sBJISIETCS  MEAaroruiecku
aJanTHPOBAHHBIM OTpa)X€HUEM 0a30BOM HAYKH XMMHH Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMbl IMEPBOHAYAIBHBIX TOHATUA XWUMUH, OCHOB
HEOPTaHMYECKOM XUMHH M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHSITUU
OpPraHMYECKOM XUMHH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHHU C(HOPMHpPOBAHA HAa OCHOBE
CHUCTEMHOT0 mojxojia k €€ uzyueHuro. CojeprkaHue CKJIaJIbIBACTCA W3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN O XUMUYECKO 1
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
NOCJIEI0BATENIbHOTO Pa3BUTHS 3HAHWI Ha OCHOBE TEOPETHUUECKUX MPEICTaBICHHUI
Pa3HOTrO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona . 1. MeHneneeBa kak OCHOBHOTO 3aKOHAa XUMMUH;

— YUYEHHSI O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;

— TpeAcTaBieHHM 00 DJJIEKTPOJIUTUYECKOW JUCCOLIMALMM  BEHIECTB B
pacTBopax.

Teopernueckne 3HaHUS paccMaTPHUBAIOTCS HA OCHOBE SMIHUPHYECKH
MOJIYUYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEAO0BATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBIIOTHSSA QYHKIIMKU OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX
BELIECTB.

OcBoeHue TMporpaMMbl 10 XHMHH  CHOCOOCTBYeT  (hOpPMHUPOBAHUIO
MPEACTABICHUSI O XMMUYECKOW COCTaBJISIONICH HAyYHOW KapTHHBI MUPA B JIOTHUKE
€€ CUCTEMHOW NPUPOJIbL, IEHHOCTHOTO OTHOLIECHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHMS B Hayke. V3ydyeHHe XUMHUU MPOUCXOJUT C MPHUBICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX Yy4eOHbIX mpeameToB: «Oxpyxawomuil mup», «buonorus. 5—7
KJ1acCh» U «Pu3muKa. 7 Kiacey.

[Ipy wu3yyeHUM XUMUU MNPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUN OCHOB
XUMUYECKOW HAayKH KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NesTeIbHOCTU YeJI0OBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3a/1aua
y4eOHOro mpeiMeTa COCTOUT B (DOPMHPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUU —
BOXHEUIINX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJT0KEHHM, JOCTYIHBIX
00001IeHN MUPOBO33PEHUYECKOTO XapakTepa, A3blka HAyKH, B MPUOOIIEHUH K



HAYYHBIM METOJIaM IMO3HAHMS MPH M3YUYCHUHM BEIISCTB M XMMHUYCCKUX PEaKIUi, B
(GbopMHUPOBAHMY M PA3BUTHUHU MTO3HABATEIBHBIX YMEHHUIN U UX MPUMEHEHHH B Y4EOHO-
MO3HABATEILHON M y4eOHO-UCCIEA0BATEIBCKON IESITEIIbHOCTH, OCBOCHUU TIPaBUII
0e30MmacHOro o0paleHus ¢ BeIeCTBAMH B IMTOBCETHEBHOM JKU3HHU.

[Tpu u3ydyeHnn XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaKHOE
3HaYeHHE MPUOOPENH TaKue IeH, KaK:

— (opMupoBaHWE WHTEIUIEKTYadbHO PpAa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSITENILHOMY TPUHITUIO PEIICHHIA,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS yCIIOBHSM JKH3HH;

—  HampaBJICHHOCTh  OOYydYeHHS HAa  CHCTEMaTHYeCKOe TMPUOOIIEeHUE
oOyJaronmxcs K CaMOCTOSITENIPHOW TIO3HABATEIbHOW JCSATENBHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (DOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMMU;

— obOecrnieyeHue yCIOBHMA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YYarOIIUMUCS
OTbITa Pa3HOOOpA3HOW NEATENbHOCTH, MO3HAHMS W CaMOIIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMH), MMEIONINX YHHBEPCATbHOE 3HAYCHUE IS
Pa3IUYHBIX BUAOB JACITEIHHOCTH,

— (dopmupoBanue o0Omel (QYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIC YMEHUH OOBSCHATH W OICHUBATh SIBJICHHUS
OKPY’KAIOIEr0 MHpa, MCIONb3ys 3HAHUS W OMBIT, MOJYYEHHBIC IMPU H3YUCHUH
XUMUH, IPUMEHSATH UX MPHU PEIICHUH TPOoOIeM B TOBCETHEBHOM JKU3HU U TPYIOBOM
NEeSATeTbHOCTH;

— ¢opmupoBanne y oOydYarommxcs TYMaHUCTHYECKUX  OTHOIIEHUH,
NMOHUMAaHUSl [IEHHOCTH XWUMHUYECKHX 3HAHWHA JUIsI BBIPAOOTKH DKOJOTHYECKU
1eJIECOO0pPa3HOT0 TOBEACHUsI B OBITY M TPYJIOBOM JESITEIBHOCTH B IEISIX
COXpaHEHHS CBOETO 37I0POBbS U OKPYIKAIOIIEH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHsI OOIIEYETOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGMIS M HANpPaBICHHOCTH aTbHEHIIEro
00y4JeHus.

OO6m1ee 9rcI0 9acoB, OTBENEHHBIX ISl N3YUCHUSI XMMHH HA YPOBHE OCHOBHOTO
obmiero oOpazoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 4dacoB (2 4daca B
Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COILEP KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIe XUMUYECKHE TIOHSATHSA

[Ipeamer xumuu. Posib XuMUM B )KM3HHM YellOBEKa. XMMUSI B CUCTEME HaAyK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTomax MO3HAHUA B XUMHUHU. UHCThIE BElIeCTBAa M CMECH.
CriocoObl pa3eneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3ieMeHTbl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyia. BareHTHOCT aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHasT aTroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIIpHas Macca. MaccoBast 1015l XUMHYECKOTO 3JIEMEHTA B COCAUHEHUU.

KommuectBo BemecrBa. Mouib. MonspHas macca. B3anMocCBsi3p KOJIM4ECTBa,
Macchl M 4YuCla CTPYKTYPHBIX €IMHMIl BemlecTtBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUI.

du3nvecKkue U XUMUYECKUE SIBJICHHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHUsI MacChl BEIECTB. XHMMHYecCKHe ypaBHeHus. Kiaccudukarus
XUMUYECKUX pEaKIUi (COeAUHEHHS, Pa3I0KEHUs, 3aMelIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyA0H, mpaBWiIaMu paboThl B Ja00OpaTopuu u
npuémMamMu o0pallleHus ¢ J1a00paTOPHbIM 000PYAOBAHUEM, U3YUEHUE U OINUCAHUE
dbu3nuecKuX CBOWCTB 0O0pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJECHUE
¢usnyecknx (TUIaBIIEHWE BOCKA, TasHHWE JbJa, pacTUpaHHe caxapa B CTYTIKE,
KAIIEHUE W KOHJEHCalusi BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KUCIOTOW) SBJICHUM, HaOII0/IeHuEe U
OTNMCAHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (paszioxeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapus, pa3ioKEeHUE TUAPOKCHIA
menu (I1) npu HarpeBanuu, B3anMojecTBHE keje3a ¢ pactBopom conu menu (1),
U3y4YEHUE CIOCOOOB paslieJieHus cMeced: ¢ MOMOIIbI0 MarHura, (UIbTPOBAaHUE,
BBITIApUBAHKE, AUCTWUISAINSA, XpoMaTorpadus, MPOBEICHUE OYUCTKU TOBApEHHO I
coiu, HaOMIOJeHHWEe W  ONHCAaHWE  pe3yJIbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYJ]
(1IapoCTEP>KHEBBIX ).

BaskHeiilmne npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopoa — 3J€MEHT M MPOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopojia B TpUpoJie, (PU3NYECKUEe U XHUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxkcunbl. Ilpumenenne kuciopona. CrnocoObl
NOJIyUeHUs KUCIOpoJa B Jaboparopud U MOpoMbliIuieHHOCTH. Kpyrosopot
Kuciaopoaa B mpupojie. O30H — aJIoTpornHas MOIU(UKAIMS KUCTOPOa.



TeroBoit 3PdeKkT XUMHUYECKOW peaKIMHh, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuMd. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/IyXa, YCWICHHE MApHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CIIOS.

Bonopon —sneMmeHT u poctoe BemectBo. Haxoxaenne Bo1opo/ia B MpUpO/Ie,
dbu3nueckre U XuMUYECKHUEe CBOICTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. KuciaoTel
U COJIH.

Monsipubiit 00bEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusznueckue CBOWCTBa BOJABL. Bojga kak pacTtBopuTenb. PacTBOpBHL
HacebllieHHble ¥ HEHACBIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s BenecTBa B pacTBope. XMMHUECKUE CBOMCTBA BOABL. OCHOBAHUS.
Poisis pactBOpOB B mpuposie M B KU3HU 4YenoBeka. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HeHHe NMPUPOIHBIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJI.

Knaccudpukamms Heopranuveckux coenunenuit. Oxcunapl. Kiaccudukanms
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIC,  KHUCJIOTHbE, aM@oTepHble) U
HecosieoOpasyomue. Homenknarypa oxcuaoB. @Du3ndyeckue W XUMUYECKHE
CBOMCTBA OKCUAOB. [loTyueHrne OKCHuIoB.

OcHoBanus. Kraccudukanuus OCHOBaHMM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBaHuil. ®Du3nyeckue U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonyueHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndyeckue u
XAMUYECKME CBOWCTBA KHUCHOT. Psn axktuBHoctn wmetraiuioB H. H. bekerosa.
[TomyueHnne Kucnor.

Conu. Homenkiarypa cosieil. @usnyeckue M XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eneTnueckasi CBSI3b MEXK]ly KJIaCCaMHU HEOPTAHUYECKUX COEIMHEHU.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OMpeJIeJIEHUE COAECPKaHUs KHUCIOPOJa B BO3yXe, MOJIYUEHHUE,
cobupaHue, paclio3HaBaHWEC W W3YUYCHHE CBOWCTB KHUCJIOpPOJa, HAOII0JICHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHUA U
npeKpanieHus ropeHus (mosxkapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCHIOB M OITUCAHUE
UX CBOICTB, IMOJy4YeHHE, COOUpaHUE, pAaCIIO3HABAaHME M W3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieiicTBie Bojgopoaa ¢ okcuaom meau (I1) (Bo3moxHO
WCIOJIb30BAHUE BUJIEOMATEPHUAIOB), HAOIIOEHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 Monb, wucciaegoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTHIO, MPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJEHCTBHME BOJbI C METaJJIaMH (HAaTpUEM H
KajabliieM) (BO3MOXXHO MCIOJb30BaHWE BUIEOMATEPHANIOB), HCCIEHOBaHHUE
00pa30B HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB, HAOIIOCHHE U3MEHEHUSI
OKPACKHU MHAUKATOPOB B PACTBOPAX KUCIOT U LIET0YEH, U3yUECHUE B3aUMOJICUCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOUM KHUCIOTHI, KUCIOT C METAJIaMU, peakiui
HEUTpaIu3aliK, TOJYUYCHHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOTO
MeTajlJla APYTUM U3 PAcTBOPA COJIU, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ad [0 TeMeE
«Baxknenmune KiacChl HEOPraHUYECKUX COCIUHEHUINY.

Hepuoanyeckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenaeneeBa. CtTpoeHne aToMoOB. XMMHUYECKAsi CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEeAKIMU

[lepBble MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJIeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W NIETOYHO3EMENbHBIE METAJIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00Pa3yOT aM(POTEPHBIE OKCHUJIbI
Y TUJIPOKCHUJIBL

[lepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
U. Menneneesa. KoporkoneproiHas u uiiHHONIEpUoaHast popmsl [leproanueckoit
cucrembl xumuuyeckux osnemeHToB J[. WM. Mengeneea. Ilepuoabl u rpymnmsl.
@U3UYECKUI CMBICT HOPSJKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckorr cucrembl . M. MenaeneeBa. XapakTepuCTUKa XHUMHYECKOTO
3JIEMEHTA 10 €ro mnojoxxeHuto B [lepuoanueckont cucreme Jl. . Menaeneena.

3aKOHOMEPHOCTM MU3MEHEHUS paguyca aTOMOB XHMHWYECKHUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOJIAM.

3nauenue I[lepuonnueckoro 3akoHa u [lepronnueckoit CUCTEMBI XUMHUUYECKUX
BJIEMEHTOB IS pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbldi U
rpak1aHMH.

Xumuueckass cBsizb. KoBanmeHTHass (TOJisipHasT M HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  oxkucneHusa.  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLHMU.
[Iporecchl OkucaeHuss U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEHIECTB METAJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCHJA LMHKA C pAacTBOPaMHM KHCIOT W IIEJIOYEH, MPOBEIECHHE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUU
(ropeHue, peakluuu pas3yioKeHHs, COSTUHEHNUS ).

Mesicnpeomemmuoie cea3u

Peanuzanusa MexXnpeaIMETHBIX CBSA3€H NpPU H3YYEHUHM XUMHH B 8§ Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHATHI, TaK U TOHATUH, SBISIOIIUXCI CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIMKJIA.



OO01mIue ecTeCTBEHHO-HAyYHbIE TMOHSATHUSA: HAYYHBIH (DAaKT, TUTIOTE3a, TEOPUS,
3aKOH, aHaju3, CHUHTE3, Kiaccuukamus, TMEepUOTUIHOCTh, HAOIIOICHHUE,
AKCHEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duzuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKHUI 3apsiji, BEUIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHME BEIllecTBa, ra3, (U3WYECKUe BEJIMYMHBI, E€IUHUILIBI
U3MEpPEHHUs, KOCMOC, IJIaHeThl, 3BE3/bl, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

['eorpadwms: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPO/IBI, ITOJIC3HBIC
VCKOIIA€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYeCKAas1 peaKIus

[lepnonnueckuit 3akoH. Ilepnoanueckas cucteMa XUMUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHrne aromMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KATbLMI U UX COCAUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHMEM »7iemMeHToB B Ilepuoguyeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XUMHYECKOW CBA3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIIMYECKON PEIIETKU U
BHUJAa XUMHYECKOMN CBS3H.

Knaccudukanys v HOMEHKIATypa HEOPTraHMYECKHX BEIHIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUMXCS K Ppa3IUYHBIM KJlacCaM HEOPTraHMYECKUX
COEIMHEHUM, TEHETUYECKAsl CBSI3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukaims XUMUYECKUX PEAKIHM M0 pa3INYHbIM NpHU3HaKaM (M0 YUCIy
U COCTaBy YYaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TermioBomy 3¢ (deKTy, 1o
U3MEHEHUIO CTENEHEH OKMCIEHUS XMUMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYacTHIO KaTallu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsate o ckopoctu Xxumudeckod peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusax. [[oHSITHE O TOMOTEHHBIX W T€TEPOTEHHBIX
peakuusx. Ilonstue o karanuse. IloHATHE 0O XUMUYECKOM paBHOBECUU. DaAKTOPHI,
BIUSAIONIME HA CKOPOCTh XHMHUYECKON pEaKkuMu U TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCITUTETLHO-BOCCTAHOBUTEIBHBIE  PEaKIUM,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBiieHue YpaBHEHU
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUil C  HKCIHOJIb30BaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALMN. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Karvonbl, aHnoHbl. MexaHu3M AUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUJIAMU
xuMHuueckoi cBsa3u. Crenenp aucconuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHIL

Peakiuu monHnoro oOMeHa. YciaoBUs MPOTEKAaHUSI PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs1 peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEJICTABICHUIN 00 SJIEKTPOJTUTUUECKON JUCCOIHAIIUH.
KauecTBeHHbIE peakiuu Ha UOHBL [IOHSITHE O TMApPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJVIOB M HEMETAIoB (Tpadura U ajimasa), CIOXKHBIX BEIIECTB
(XJI0pUIa HATpHsI ), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOUM peakiu OT
BO3JICUCTBHSI  PasliUYHBIX  (PAKTOPOB, HCCICNOBAHHE  DJIEKTPOMPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCa TUCCOMALIMUA KUCIIOT, eI04Yel U coyeil (BO3MOKHO
UCMOJIb30BaHUE BHJIEO MAaTEpHUaJIOB), MPOBEICHHUE OMBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKA TMPOTEKAHUs peakiuii HOHHOTO oOMeHa (oOpa3oBaHHMe OCajKa,
BbIICJICHUE Ta3a, 00pa3oBaHHE BOJbI), OMNBITOB, WUIOCTPUPYIOMIMX MPUMEPbI
OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUA (FOpEeHHEe, peaklud pas3IokKeHUs,
COCJMHEHUsI), PACINO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  IMOMOIUIBIO
Kau€CTBEHHBIX PEAKIM Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]1a4.

HemeTtanibl 4 UX cOeIUHEHUSA

OOmiast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — raJJOreHOB. XMMHUUYECKUE CBOMCTBA Ha pUMeEpe Xaopa (B3auMoICHCTBUE
C MeTajulaMH, HEeMeTaslaMu, uienodyamu). XijaopoBoaopon. ComnsHas KHUCTOTA,
XMMHUYECKUE CBOWCTBA, IMOJy4Y€HUE, MpuMeHeHue. [JlelicTBue xjopa H
XJIOpPOBOAOPO/Ia HA OPTaHU3M YelnoBeKa. BaxkHelue XJI0pUIbl U UX HAXO0XKJICHUE B
IpUpOJIE.

O6mas xapakrepuctuka 3neMeHTOB VIA-rpymnmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CcTeneHW okucieHus. CrtpoeHue U (U3MUECKHE CBOWCTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHbIE MOAUPUKALIMU KUCIOPOIa
U cepbl. XUMHYeCcKue cBoiicTBa cepbl. CepoBOAOPO], CTpOCHUE, (PU3NYECKUE U
XUMUYECKHe cBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kucioTa, pu3nueckue U XuMHUUYECKUE CBOMCTBA (0OIIME KaK MpeACTaBUTEN S
KJlacca KHUCIOT W cheru@uueckue). XHUMHUYECKHE pPEaKIuH, JIekKallue B OCHOBE
NPOMBIIIJIEHHOTO Ccroco0a MOJyYeHHs] CEpHOW KUCTOTHL I[IpumeHeHue cepHO
Kuca0Thl. ConM CepHOM KHCIOThI, KaueCTBEHHas peakius Ha Ccyiab(aT-HoH.
HaxoxneHue ceppl M €€ COCIMHEHUHM B TPHUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpyKarouiel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHUS.



OO6mas xapakrepuctuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCIICHUs. A30T, paclpOCTpaHCHHE B MPUPOJIE,
dbuznueckre U XuMu4deckue cBoricTBa. KpyroBopor azoTa B npupoje. AMMHAK, €ro
dbu3nueckre U XMMUYECKHUE CBOICTBA, MOJiyuyeHue u npuMeHenue. Coi aMMOHHS,
ux (pu3uvecKkue U XMMHUUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
UMOHBl aMMOHUS. A30THasi KHCIIOTa, €€ MOoJy4yeHue, (PU3NYeCKue U XHUMHUYECKUE
cBOMcTBa (00OIIME Kak TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonb30BaHue HUTPATOB U COJICH aMMOHHUSI B KAYECTBE MUHEP ATBHBIX YI00PEHHIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl COSUHEHUSIMU a30Ta (KUCTOTHBIS
O, 3arps3HEHHe BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIOTpOIHBIE
moaudukamu docdopa, puzndyeckue U xumuyeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kucnora, ¢puznueckne M XUMHUYECKHE CBOWCTBA, IMOJyYEHHE.
Hcnonb3oBanue ¢pocdaToB B KaUeCTBE MHUHEPAIbHBIX yA00PEHHIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTETIEHN OKHUCIICHUS. YTIIEPO/, ATNIOTPOITHBIC MOAU(PUKAIINH,
pacrpocTpaHeHue B Npupoje, GU3nuecKkrue U XUMUYECKUE CBOMCTBA. AJCOpOIMs.
Kpyrosopor yrnepona B mnpupoge. Oxkcuasl yriaepoaa, HUX (QU3NYECKUE U
XUMUYECKUE CBOWMCTBA, JICWCTBHE Ha JKUBbIE OpPraHU3MBI, T[OJy4YEHUE W
NpUMEHEHHe. DKOJIOTMYECKUue MpoOsieMbl, CBA3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
TUIOTE3a TJI00aJIBHOTO TMOTEIUICHUS KIHUMaTa, MApHUKOBBIA 3(dekt. YronbHas
KACIOTAa U €€ COoNU, MX (PU3MUYECKue M XHUMHUYECKHE CBOMCTBa, MOJTy4YEHUE U
npuMmeHeHne. KauecTBeHHas peakiusi Ha KapOoHar-woHBL Mcrons3oBaHue
KapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM XO03SICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUIEH, alleTUICH, 3TaHOJ, IIIUIEPUH, YKCYCHas KUCIIOTA).
[IpupoiHbIE HMCTOYHMKH YIJIEBOJOPOJOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (O€H3WH), UX POJb B OBITY M MNPOMBIILICHHOCTH.
[TonsaTre 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, OenKax, yriieBoJax — M UX
poNM B OKWU3HM 4YelOoBeKa. MarepuanbHOE€ E€IWHCTBO  OpPraHWUYECKHX U
HEOPTraHMYECKUX COECIMHEHUH.

Kpemuuii, ero ¢usmueckue U XHUMHUYECKHUE CBOICTBA, TMOJYy4YEHUE U
npumeHeHne. CoelMHEeHUs1 KpeMHUs B npupojae. O0uiue npencraBieHus 00 OKCHIe
kpemuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX HUCIOJb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepualibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, kene300eroH. [IpoOiembl 0e30MacHOTO  KCMOJIb30BaAHUS
CTPOUTENbHBIX MAaTepUaIoB B MOBCEIHEBHOM JKU3HH.

Xumuueckui 3kcnepumenm:

u3y4yeHue 00pa3l0B HEOPTraHMYECKHX BEIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
NPOBEACHNE KAYeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE TMPU3HAKOB



UX TPOTEKaHUs, OTBITHI, OTpaxkaronue QGU3NYECKUe W XUMHUYECKHE CBOWMCTBA
TAJIOTEHOB M HUX COCAMHEHHN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB),
03HaKOMJICHHE C 00pa3liaMu XJIOPUI0B (TAIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3liaMu
ceppl U €€ COeINMHEHUSIMU (BO3MOKHO HCIIOJIB30BAaHUE BUIEOMATEPUATIOB),
HaOJIIoieHNe Tpoliecca 00YTIIMBaHUs caxapa MoJj ACHCTBUEM KOHILIEHTPUPOBAHHO M
CEepPHOM KHUCIIOTHI, U3YUYECHUE XUMUYECKUX CBOMCTB pa30aBIICHHON CEpHON KUCIOTHI,
NpOBEAECHUE KauyeCTBEHHON peakIH Ha CyJib(aT-UOH U HAOIIOJEHUE MPU3HAKa €€
NpOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMH CBOWCTBaMH a3oTa, ¢dochopa U ux
COEIMHEHUN (BO3MOXHO UCMOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3iaMu a30THBIX
u pocdopHbIX ynoOpeHuil, moayyeHue, coOupanue, pacrno3HaBaHUE U HM3YUECHUE
CBOWMCTB aMMMakKa, IPOBEACHUE KAUYECTBEHHBIX pEAaKUUMl Ha HWOH aMMOHHA U
dochar-uoH W UIydeHUE TPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEAbI0 (BO3MOYKHO HCIOJIL30BAaHUE
BUJICOMATEPUAIOB), H3YUYEHHE MOJeNeld KPUCTAIIMYECKUX PEmETOK anmMasa,
rpadura, dyiepeHa, 03HAKOMJIEHHE C MPOIECCOM aacopOIMKU pacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM NPOTUBOra3a, IOJIyYECHUE,
coOupaHue, pacro3HaBaHUE W M3YyUYEHHE CBOMCTB YTJIEKHUCIOIO Ta3a, NMPOBEACHHE
KaueCTBEHHBIX peaklui Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUCHHE MPU3HAKOB HMX
MPOTEKAHMs, O3HAKOMJIEHWE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pELIEHHE SKCIEPUMEHTANBHBIX 3aJad N0 TeMe «BaHeWlne HeMEeTaujabl U X
COCIUHEHUS.

MeTanibl 4 UX COeTUHEHUS

OOuras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU
UX TnonoxeHus B llepuomnueckor cucTeMe XHUMHUYECKUX diemeHtoB /[l .
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTaniauyeckas CBsI3b U
METANINYECKAsE ~ KPHUCTALUIMYECKAss  pPemeéTka.  ONEKTPOXMMUYECKHH Pl
HanpspkeHU meTtamioB. Ou3nueckre U XMMUYECKHUe CBOWCTBAa mMeTaiuioB. O0miue
CrocoObl ToJTydeHuss MeTayuioB. [loHATHE O KOpPpPO3UM METaIOB, OCHOBHBIC
CHOCOOBI 3aTUTHI UX OT Koppo3uu. CiuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenoynble MeTaibl: NOJ0XKEeHUE B [lepuonnueckon cucreme XMMHUYECKUX
snemeHToB J[. M. MengeneeBa, CTpO€HHE WX aTOMOB, HaXOXKICHHUE B MPHUPOJE.
du3znyeckue M XUMHUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus M Kanus). OKcuabl U
TUAPOKCUABI HaTpusi W Kanus. I[IpuMeHeHWe IIEeNOYHBIX METaIJIOB M UX
COCIUHECHUM.

[[lerouHO3EMENBHBIE METAJUIBI MAarHUM W KAJIbLUMH: MOJIOKEHHE B
[Tepnonnueckoli cucreme XxuMmuieckux sneMmeHToB Jl. 1. MenneneeBa, CTpoeHHE UX
aTOMOB, HaXOXJIeHHE B npupojae. Pusnueckne M XUMHUYECKHAE CBOMCTBA MAarHus U



Kanblus. Baxxueiiine coeguHeHus: Kanbius (OKCUJl, TUAPOKCU, conun). KECTKOCTH
BO/JIbI U CIIOCOOBI €€ YCTPAHEHHUSI.

AuroMuHMI: n0J10keHUe B [lepruoauyeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J. 1. MenneneeBa, crpoeHue aroma, HaxoxxiaeHue B npupone. dusznueckue u
XUMUYECKHUE CBOWCTBA altOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
AJTFOMHHUSL.

Keneso: monoxenue B [leproanueckoil cucreMe XMMHYECKUX 3J€MEHTOB Jl.
N. MenneneeBa, CTpOEHHME aTOMa, HAXOXKJEHHE B mpupoae. Pusznueckue u
XHMHYECKHE CBOMCTBA kene3a. OKCHIbl, THAPOKCHIBI U conu xene3a (1) u xxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYEHUE.

Xumuueckuu Ixcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMi METAJIOB M CIUIaBOB, WX (PUINIECKUMH
CBOMCTBAMHM, U3YUYEHHME  pE3yJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCMOJIb30BaHUE BUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJa
KanblUs W HATpus C BOJOM (BO3MOXKHO WCIOJIb30BaHUE BUIECOMATEPHUAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCAa TOPEHHUS JKEJIE3a B KUCIOPOJIE
(BOBMOXKHO  HCIIOJIb30BaHHE  BHJACOMATEpPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KauyeCTBEHHBIX PEaKIUii Ha UOHBI: MAarHUs, KaIbIIWs, ATFOMUHUS, IUHKA, skerne3a (1)
u xeneza (III), menu (II), HaGmrOoMEeHUE W ONMMCAHUE TPOIECCOB OKPAITUBAHUSI
IUIAMEHU MOHAaMHM HaTpusl, Kajuusg U KalublMs (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUANIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA aTIOMUHUS U
TUAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxueimiue
METAJJIbl U UX COCAUHEHUS.

XuMHS U OKPYKAINAA cpeaa

BemectBa u Marepualibl B MOBCEJHEBHOM JKM3HM YelloBeKa. be3omacHoe
HCIIOJIb30BAHUE BEILIECTB U XUMHUYECKUX peakuuid B ObiTy. IlepBas momorns mpu
XAMHUYECKUX 05KOTaxX U OTPABJICHUAX.

XUMHYECKOE 3arpsA3HEHUE OKpYyXarllel cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIEHTpaius BeuiecTs, nanee — [1/1K). Ponp xumMuu B pemieHun 3K0JI0THYECKUX
npoOJieM.

Xumuueckuui Ixkcnepumenm:

U3yueHHe O0Opas3loB MaTepualioB (CTEKIO, CIUIaBbl METAJIOB, MOJUMEPHbIC
MaTepuabl).

Mesrcnpeomemmnule ceéasu

Peanuzanusa MexnpeaMeTHBIX CBSA3€H NpU H3yYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHATUN, TaK U MOHATHUH, SIBJISIONIAXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIMKJIA.



OOuIue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIA (PakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCU(pUKalus, TMEPUOJNIYHOCTh, HAOIIOICHHUE,
OKCIIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHUE, MOJIENb, SIBJICHUE, TApHUKOBBIN
aeKT, TEXHOTOTHSI, MAaTEPHUAIIBI.

®dusuka: Marepusi, aToM, JIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYKJIW], U30TOIIHI,
PaAMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYECKUIT 3apsi, MPOBOJTHUKH,
NOJYIIPOBOIHUKH,  JHIJEKTPHUKH, (OTODIIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATIIINYECKAs
peméTka, CryiaBbl, (PU3UYECKUE BEITUYHMHBI, CIUHUIIBI HU3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJIHIIE.

buonorusa: ¢orocunTes, apIxanue, Ouocdepa, IKOCHUCTEMA, MUHEPAIbHbIE
yI00pEeHHSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC
HCKOTIAaeMbl€, TOIIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pPE3yibTaThl OCBOEGHHUSA MPOrPAMMBI  OCHOBHOIO  OOILEro
00pa3oBaHusl JOCTUralOTCA B XOJie OOy4YeHHMs] XUMUM B €IUMHCTBE Y4eOHOH H
BOCIIUTATENILHON JIESITENLHOCTH B COOTBETCTBUM C TPAJULUOHHBIMUA POCCUMCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, HPUHATHIMHA B
oOllecTBe MpaBWJIaMM M HOPMamHu IMOBEJIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATU3AIMU O0yYarOIINXCS.

JIn4HOCTHBIE ~ pe3yJNbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYYaroLIUXCs
PYKOBOJCTBOBATbCS CHCTEMOM  MMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALUA U
pAaCIIUPEHUE OIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTHU:

1) naTpHOTHYECKOI0 BOCIUTAHMA:

LIEHHOCTHOTO OTHOILIECHMSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUUECKOMY
U HAYyYHOMY HACJIEAWI0, NMOHUMAHUS 3HAYECHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpPHOW HH(pOpMauei o
NEPENOBBIX JOCTWKEHHUSIX M OTKPBITUAX MHUPOBOW M OTEUYECTBEHHOM XHUMMUH,
3aMHTEPECOBAHHOCTH B HaYUYHBIX 3HAaHUAX 00 yCTpONCTBE MHpa U 00IECTBa;

2) rpa’aaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS] O COUMAIbHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
N0JIE3HOH, Y4EeOHOUCCIIEN0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JESITEIbHOCTH MPH BBIIOJTHEHUH
y4eOHbIX, IMO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XHMHUYECKHX HKCIEPUMEHTOB,
CO3/1aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3AUMOTIOHUMAHUIO M B3aUMOIIOMOIIH
B MpOLECcCce ITOM yueOHOU eITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHHE
Y MOCTYNKM CBOMX TOBAPHILEW C MO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIENCTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IMO3HAHUA:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE M XHMHUYECKOM peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH W COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, NMpPEACTaBlIeHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS NPHUPOJBI, B3aUMOCBA3SAX YEIOBEKA C
MIPUPOTHOM CPEIOA, O pOJIM XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHBIE MOTHBBI, HAIPABJIEHHBIE HA IMOJYYECHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOIUMBble JJisi OOBSICHEHUS HaOII0JaeMbIX IPOIECCOB U SIBJICHHIA,
M03HABaTEIbHON, MH(DOPMAIIMOHHOW U YHUTATEICKOW KyJIbTYphl, B TOM YHUCIEC
HaBBIKOB CAMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpOr, MJOCTYNHBIMU TEXHUYECKUMHU CpeICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHUI0 M TIO3HAHWIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh U
COCOOHOCTh K  camM0o00pa30BaHWIO, TMPOEKTHOW U HCCIEN0BaTEIbCKOMU
NEesSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBiIEHHOCTH M yPOBHSI OOYy4Y€HHUS B
JlaabHEHUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 »KWU3HU, OCO3HAHUE TMOCIEIACTBUNA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOroJisi, HAPKOTUKOB, KypEeHHs ),
HEOOXOJMMOCTH COOJIIOACHUSI TMpaBUia O€30MACHOCTM Mpu OOpalleHud C
XUMUYECKHMH BEIECTBAMU B OBITY U peaIbHON KU3HH;

5) TPyAOBOIr0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUIECKOMY HM3YUYEHHIO Tpodeccuil u Tpyaa pa3iudHoro poja,
YBaKEHHUE K TPY/y U pe3yJibTaTaM TPYIOBOM IeITeIbHOCTH, B TOM YHCII€ HA OCHOBE
NPUMEHEHUS  NPEIMETHBIX  3HAaHWK 10  XWMHHM, OCO3HAHHBIA  BBHIOOD
WHIUBUYIbHOW TPAECKTOPHUH TMPOJOJDKEHUS 00pa30oBaHUs C YUETOM JTUIHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHOU MPO(heCCHOHAIBHON JeATeTbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IaITUPOBATHCS B MpOo(eccuoHanbHON Cpefe;

6) 3K0J10rM4YecKOro BOCIIMTAHUSA:

HKOJIOTHUYECKHU IIeJIECO00pa3HOe OTHOIICHUE K MMPUPOJIe KaK UICTOYHUKY JKH3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHMs, IMOHUMAHHE IIEHHOCTU 3I0POBOTO W
O0e3omacHOro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UecCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHUE IIEHHOCTU COOJIOICHUS
npaBmi 0€30MacHOTO MOBEACHUS TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHsAX,
YIPOXKAIOLIUX 3I0POBbIO U JKU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTH 3HAHMS, TOJy4yaeMble MPU U3yYCHUH XUMHH, JIJIS
perieHusl 3a7a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPeoH, ISl MIOBBIIICHUS
YPOBHS  JKOJOTUYECKOW  KyJIbTYpbl, OCO3HaHUS TJI00AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTell UX peHieHUs] MOCPEACTBOM METOJ 0B XUMHH,
HKOJOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBATHCA UM B TO3HABATEIbHOM,
KOMMYHHKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATHI

B cocraBe weTanpenMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUs MUPOBO33pEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, IPUHIIUII,
rurnoTe3a, ¢akT, CHUCTeMa, TPOIECC, DOKCIEPUMEHT | JPYyroe.), KOTOphIe
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYyUHBIX YUYEOHBIX NpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHMU W3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIC NeiicTBUs (ITO3HABATEIbHbIE,
KOMMYHUKaTUBHBIC, PETyJSATHUBHBIE), KOTOpblEe obOecrneunBaroT (QopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI UCHOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUSI MPH OCBOCHUHU
3HAHUW: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATUNA (BBIICISATH MX XapaKTEPHBIC
NPU3HAKY, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHATHSIMU), UCIOJb30BAThH
HNOHATHUS 7151 OOBSCHEHUSI OTAENbHBIX (DAKTOB U SIBIECHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUHN ISl KIAaCCU(PUKALMU XUMHUYECKHX BEIIECTB U XUMUYECKUX DPEaKUUi,
YCTAHABJIMBATL TIPUYIHNHHO-CICACTBCHHBIC CBA3U MCKIY o0BeKTaMu N3y4CHUA,
CTPOUTD JIOTUYCCKHC PACCYXKICHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHBHBIC, IIO aHaJ'IOFI/II/I),
JienaTh BBIBOJIBI M 3aKIIOUCHUS,;

YyMEHUE TPUMEHATh B TIpoIlecce TMO3HAHHWS TMOHATUS (TPEIMETHBIE W
MeTaIpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETbHbBIE TPE/ICTABICHUS —
XUMUYECKUNA 3HaK (CHUMBOJI DJIEMEHTa), XHMHU4Yeckas (opMysia U ypaBHEHUE
XUMUYECKOU PEaKIMKU — MPHU PEUIeHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYUIECTBEHHbBIE
NPU3HAKA M3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBISIBJIATH O6IJ_II/IC 3dKOHOMCPHOCTH, IMPUIHUHHO-CICACTBCHHBIC CBs3HU u
NPOTUBOPEUHS B U3YUAEMbIX MTPOLECCAX U SIBICHUSX.

ba3zoBblie ucciienoBaTe/ibCKue ACMCTBUSA:

YMEHHE MCHOJIb30BaTh IOCTABJICHHBIE BONPOCHl B KAYE€CTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 1JIs1 POPMUPOBAHUS TUIIOTE3HI O MPOBEPKE
NPaBUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTaHM3AIMA ¢ TPOBEIACHHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHue HaOiogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMyInpoBaTh 000OLIEHUS U
BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBaHMsI, COCTABISATh OTUET
0 TIpoJieIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HHTEPIPETHPOBATH HHOOPMAIUIO
pPa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl  JIMTeparypa XWUMHUYECKOrO COJIep)KaHusl, CIpPaBOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpPUTHUECKHM OLEHUBATh NPOTUBOPEUHUBYIO H
HEJI0CTOBEPHYIO MH(OPMAILIHIO;



YMEHHE MPUMEHSATH Pa3JIMUHbIE METOJBl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHbOpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITOJTHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a7a4 ONPeAeIEHHOT0 THUIA, TPHUOOPETEHUE OIbITa B
o0ylacTh  HUCMOJb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTHUH,
OBJIaJICHUE KyJIbTYpPOU aKTUBHOTO HCIOJIb30BaHMSI Pa3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BHIOMpPATh ONTUMATBHYIO (OpPMY MpeACTaBiIeHUsS UHPOpPMAIMKU U
WUIIOCTPUPOBATh pELIAEMbIe 3aJa4d HECIO0XHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpauKu ¥ UX KOMOUHAIUSIMU;

yMEHHE UCHOJb30BaTh U aHAIW3UpPOBaTh B IMpolecce y4eOHOH U
UCCIIeI0BATEeNIbCKON ESITEIbHOCTH MHGOPMALIMIO O BIUSHUU HPOMBIIIIEHHOCTH,
CEIbCKOI0 XO35MCTBA M TPAHCIOpPTAa HA COCTOSTHUE OKPYXKAIOLIEW IIPUPOIHOMN
CpEBblL.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ JUanora u (i) AUCKYCCUH) TIO CYILECTBY
oOcyxmaeMoil TeMbl, (QOPMYJIUPOBaTb CBOM MPEMAJIOKEHHS OTHOCUTEIBHO
BBITNIOJIHEHUS NPEJI0KEHHOW 3a7a4H;

YMEHUS  TPENCTaBIsATh  IOJYYEHHbIE  Pe3yJbTaTbl  IO3HABATENbHOM
NESATeTbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JenaTh Npe3eHTAIHI0
pE3yJIbTATOB BBIIOJHEHUS] XUMHUYECKOTO 3KClepuMeHTa (1abopaTOpHOTO OIbITA,
nabopaTopHOi pabOTHI O HCCIAEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUS Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABAaTENIbHOM M HMCCIENOBATEIbCKOW  NIEATEIBHOCTH  TPU  PELICHUU
BO3ZHUKAIOIMX TPOOJEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uiuit (00Cyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPIUHAIHUS
COBMECTHBIX JICHCTBMI, OIpeAeNieHue KpUTEpHEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOW PabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcaJbHble yueOHbIe qelCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPENENsATh IeNUu NeATEeTbHOCTH, IUIaHUPOBATD,
OCYIIIECTBIISITh, KOHTPOJHUPOBATh M NMPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Haubosee 3(PeKTUBHbIE COCOOBI pelieHus] yUeOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSATENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBI  aITOPUTM JEUCTBUM TNPU BBINIOJHCHHH 3aJaHUd C Y4ETOM
MOJIYUYEHHsI HOBBIX 3HAaHUN 00 HM3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpEAJiaraéMble B YCIOBUU 3aJaHUM.

MNPEJMETHBIE PE3YJIbTATHBI

B cocraBe nmnpeaMeTHbIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIbHOTO
COJIep>KaHusl, YCTAHOBIIEHHOTO JaHHOU (enepanbHON paboueil mnporpamMmon,
BBUICIISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI



NEWCTBUM, BHUABI JEATEIILHOCTA IO TOJYYEHUIO HOBOTO 3HaHHUA, €ro
UHTEpIpEeTaIuy, MPeoOpa30BaHUIO ¥ IPUMEHEHHUIO B PA3IUYHBIX YUECOHBIX U HOBBIX
CUTYyaIusX.

K xoHiy oOyuenus B 8 kiiacce npeamMeTHbie pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUH:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHMUYECKHX MOHSTHI: aroM, MOJEKyJa,
XUMUYECKUN D3JIEMEHT, IMPOCTOE BEIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJHMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast OISl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUM, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKUCJICHUS, XMUMHUYECKasi PpeakIus, KiIacCuPUKaIuMsa peakiuil: peakiuu
COCAMHEHUS, PEAKIUU PAa3JOKECHUs, PEAKIUU 3aMEIICHUsl, PeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUYECKHUE PEaKlH, TEeII0BON A (eKT peakuud,
SIPO aToMa, SJIEKTPOHHBINA CI0M aToMa, aTOMHasi OpOUTalb, palyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJISIPHAs KOBAJIEHTHAs! CBSI3b, MIOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pAacTBOp, MaccoBas JOJs BeEllecTBa
(TIpolIeHTHAsI KOHIIEHTpAIMsI) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHSATUA U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

e HCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY [IJi COCTaBieHUs (Qopmyn
BEIIECTB U YPABHCHUM XUMHUYECKUX PEAKLINIA;

e OMNpENEeNsATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHMSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHAPHBIX  COEIUHEHUSX,
MPUHAJJIEAKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIAcCy COEIMHEHHA IO
dbopmynam, BHUJ XUMHYECKOW CBA3U (KOB&JICHTHasT U HOHHAs) B
HEOPTaHUYECKUX COCAUHEHMSX;

e packpeBarh cMmbicn Ilepumogmueckoro 3axkona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHME TEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB OT MX MoJokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HHs, 3aKOHAa ABOTaapo;

e OMNWCHIBATH U XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3nyarTh T[OHATUS «TJIaBHAA
noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynma)», maneie u
OoJIbIIME MEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HUMEITCA B
tabnune «llepmoamueckas cuctema xumuueckux o3mementoB J[. .
MeHaeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsil siapa, 00Iee YUCIIO0 IJIEKTPOHOB U
pacrnpeiesieHle UX 10 JIEKTPOHHBIM CIIOSIM);

e KJACCU(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIONIMX B pEaKIUuu
BEILIECTB, MO TEIJIOBOMY 3P dEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPKAas OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHIMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTM MPOTEKAaHUS XUMUYECKUX MpPEBpalleHU B
Pa3IUYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »JJIEeMEHTa 10 (QOopMysie COCTUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO yPaBHEHUTO
XUMUYECKON peaKInu;

e TPUMEHSITH OCHOBHBIE OTNEPAIMU MBICIIUTEITHHON JACSITENIBHOCTH — aHATIN3 |
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMaTU3aluio, Kiaccuukaiuio,
BBISIBIICHUE TPUYUHHO-CIICJCTBEHHBIX CBSI3ed — JISl M3YYCHHs] CBOMCTB
BEIIECTB W XUMHUYECKUX PEAKIMA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HAOJIOAEHUE, W3MEpPEHHE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

e CIIEIOBATH MPaBUJIaM TOJIb30BAHHUS XUMHUYECKOU TIOCY 10 1 JTabOpaTOpHBIM
000pyJ0BaHHEM, a TaKXkKe TNpaBuiaM oOOpallleHus C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1aDOPaTOPHBIX
XUMUYECKUX OTBITOB I10 MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHUCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHO M
MacCOBOM MOJIe pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOJHTH
XUMUYECKHUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbI0 MHANKATOPOB (JIakMyc, ¢heHonpTarent, METUIOPaHK
U Apyrue).

K xoHiy o0yueHus B 9 kijacce mpeaMeTHbIe pe3yJibTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTpaXKaTh CHOPMHUPOBAHHOCTH Y 00YUaAIONTUXCS YMEHUM:

e PacKphIBaTh CMBICII OCHOBHBIX XHUMUYECKHX TMOHSTHIA: XHUMHYECKHI
AJIEMEHT, aTOM, MOJIEKyjl1a, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPHUIATENBHOCTh, CTENEHD
OKHUCIICHUS, XUMHUUYECKasi PeaKius, XUMUIeCcKasl CBSI3b, TEIIOBON d(dexT
peaKiuu,  MOJIb, MOJSAPHBIA  00BEM,  PacTBOp,  DIEKTPOJIHTEHI,
HERJIEKTPOJIUTBI, AJEKTPOJIUTHUECKAsT JTUCCOLUAIMS, PEaKIUH HOHHOTO
oOMeHa, Karaau3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTUMble pEeaKIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJNIOTPOMHS,
amM(}OTEepHOCT, XUMUYECKast CBSI3b (koBayeHTHas, WOHHAsI,
METaJIMYECKas ), KpUCTAINIMYECKasi penIéTKa, Koppo3usi METaJI0B, CILUIaBHI,
CKOPOCTh XMMHUYECKOW pEaKIMH, MPEACIbHO JOMyCTUMAasi KOHUEHTPAIUs
I1/IK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATUH U
MPUMEHSITH 3TU MOHSITHUS MPU OMMCAHUK BEIIECTB U UX IMpEBpaIleHUil;
UCIOJIb30BaTh XWMHUYECKYIH) CHUMBOJIUKY JUISI COCTaBlieHUsT Gopmyl
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKLINN;

OTIPENIENATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX HJIEMEHTOB B
COCIMHCHUSAX  PA3IMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEHIECTB K
OonpeAeIEHHOMY KJIacCy COEAMHEHWH 1o (opmyiaM, BUJ XUMHUYECKOM
CBA3U (KOB&JICHTHAs, WOHHAs, METANIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsiJl MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COEIUHEHUH, TUI KPUCTANIMYECKOU
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpeiBate cmbicn Ilepuonnueckoro 3akonHa J[. W. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIUChIBAaTh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuoguueckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «[WIaBHas mnoArpymmna (A-rpymma)» U «1noOouyHas
noarpynna (b-rpynma)», maneie W OOJIbIIKME TEPUOIbLI, COOTHOCHUTH
0003HaUEHHSI, KOTOPHIE UMEIOTCS B IEPUOIUYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEePUCTHUKAMU CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOOLIee YHUCIO OJJIEKTPOHOB M paclpeleleHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIMHEHUIl B Mpelesax MajblX NEpHOJ0B U
TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS X aTOMOB;

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHTBHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIOIIUMX B peaKIUuu
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIUME M CHEIMPUIECKHE XUMHUYECKHUE
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, TMOJTBEPKIasi OIUCAHUE
npuMepaMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIi;

COCTABJISITh YPABHEHUSI AJEKTPOJIUTHYECKON  JHUCCOIMAIMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMU HOHHOTO



oOMeHa, ypaBHEHUs pEaKIui, MOATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECCKON CBSI3M MEXKIy BEIIECTBAMHU PA3TUUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca 3THUX PeaKuii;
NPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOXXHOCTH TNPOTEKaHHWS XUMHUYECKUX NPEBPAIIECHUM B pa3IHUHBIX
YCIIOBHUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO »JJeMeHTa Mo (OpMyJie COEIUHCHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHAYECKON PEAKIINH;

COOJTIO/IaTh TIPaBHJIA MOJTH30BAHMUS XUMUUECKOH TIOCy 10 1 Tab0paTopHBIM
o0opyIoBaHHEM, a TakXkKe TpaBWwia OOpameHus C BEIIeCTBAMH B
COOTBETCTBUM C UHCTPYKIMAMH IO BBIIOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKUX OTIBITOB IO MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yriaeKucioro rasa);

NPOBOJUTH PEAKLUH, TTOATBEPHKAAIONINE KAUECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACO3HABaTh OIBITHBIM IyTEM XJIOPUA-, OpOMUA-, HOAHI-,
kapOonar-, ¢docdar-, cunmkar-, cyibdaT-, THIPOKCHUA-HUOHBL, KaTHOHBI
aMMOHHUS U HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIECTB;

NPUMEHATH OCHOBHBIC OTICPAIA MBICIUTEILHOM JEATETHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IeHEe, CUCTEMAaTHU3aINI0, BbIIBICHNE IPUIUHHO -
CIIEZICTBEHHBIX CBSI3€H — NI M3Y4YEHHs CBOICTB BEIIECTB M XUMHUUYECKUX
peaKiuii, ecTECTBEeHHO-HAayYHblE METOJbl TO3HaHUs — HaOI0JeHNUE,
U3MEpEHUe, MOJICINPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
No HaumenoBanune KonnuectBo OcHOBHBIE BUIBI A€ATEIHLHOCTH
/1 pa3AenoB U TEM JacoB Coneprxanue o0yueHus 00yuJaroImuxcs

y4eOHOTro npeaMera

Heps

OHavYa/JIbHbIC XUMHN4Y€

CKHE ITOHATHHA

1.1

XUMHA — BaKHas
00J1aCTh
€CTECTBO3HAHUS
Y IIPAKTUYECKOU
JICATSIILHOCTH
YyeJIoBeKa

5

[Ipeamer xumun. Posib XUMUH B 5KU3HU
yenoBeka. XUMUS B CUCTEME HayK.
Tena u BeniecTBa. GU3NUECKUE CBOMCTBA
BEILIECTB. ATrperaTHoe COCTOSIHHE
BenecTB. IloHgTHE 0 METOAX MO3HAHUS
B XMMHH. UHCThIC BEIIECTBA U CMECH.
CriocoObl pa3aeneHusi cMecei.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO ¢ XUMHUYECKOW MOCYI0M,

C TIpaBWJIaMHU PadOTHI B Ja00paTopuun

U TIpUeMaMu oOpaIieHus ¢
71a00paTOpHBIM 000PYAOBAHUEM.
duznyeckue CBOMCTBa 00Pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAIIOB
1 HEMETaJJIOB.

CriocoOsbI pazzienieHust cMeceit
(bunpTpOBaHUE, BEITAPUBAHHUE,
JTUCTUJIIALMS, XpoMaTorpadust).

PackpbiBaTh CMBICH H3yYaeMbIX NOHATHH.
PackpbIBaTh pojib XMMUHU B IPUPO/IE

Y KU3HH YEI0BEKA, €€ CBSI3b C APYTUMU
HayKaMu.

PaznuuaTh 4MCThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOTHOPOHBIE CMECH.
Paznuuarh ¢uznyueckne U XUMUYECKUE
SIBJICHMUS.

CnenoBaTh aITOPUTMaM UCIIOJIb30BAHUS
AKCIEPUMEHTATIbHBIX METOJIOB —
HAOJIFOZICHUS] U DKCTIEPUMEHTA.
HabGnronates v omucebIBaTh 0OBEKTHI

MIPU MPOBEJICHUM JIEMOHCTpaIui

1 1a00PaTOPHBIX OMBITOB IO U3YYEHHUIO
(bU3MUYECKHX CBOMCTB BEIIECTB, CIOCOOOB
PA3/ICIIEHNS] CMECEMN BEILIECTB.
[IpoBOIUTH XUMUYECKUI SKCIEPUMEHT
NpU pa3zesieHnH cMecelt (Ha mpumepe
OYHMCTKUA TTOBAPEHHOM COJIN) B XOJI€
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JlabopamopHvle onvimul:

N3yuenne u ommcanue GU3AIeCKUX
CBOMCTB 00pa3I[0B HEOPTaHUYECKUX
BEIIIECTB.

N3yuenue criocoOOB pa3zieneHus: cmecei
(C IOMOIIBIO MarHura).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopatopuu
U IIpUEMbI 00paleHus ¢ J1abopaTopHbIM
000pyTI0BaHHUEM.

Ne 2. Paznenenue cmeceli (Ha mpuMepe
OYHUCTKH TTIOBAPEHHOM COJIN)

npakTu4ecKon paboTel No 2.

CnenoBaTh npaBuiiaM IMOJIb30BaHMUS
XUMHUYECKOU MOCy 10 U 1abopaToOpHbIM
000pyI0BaHHEM, a TAK)KE MpPaBUIIaM
oOpaleHus: ¢ XMMU4eCKHUMH BelIeCTBAMU
B COOTBETCTBUU C MHCTPYKITUEH

MIPY BBIOJIHEHUU TPAKTHYECKOM

paboter Ne 1.

BricTpauBath pa3BepHyTbIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha MH(POPMAIUIO U3 yueOHUKa

U CIIPAaBOYHBIX MaTEpUAIOB, TPAMOTHO
VICITOJIb30BATh U3y YEHHBIN MTOHATHUIHBINA
amnmapar Kypca XuMuu

1.2.

BemectBa
U XUMUAYECKUE
peaxkuuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKHUX
DJeMEHTOB. IIpoCThie U ClIOKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumuueckas popmyia. BageHTHOCTD
aTOMOB XMMHYECKHUX DJIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAS aTOMHAsI Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10511 XUMUYECKOIO JJIEMEHTA
B COCJIMHECHHUH.

OnpenensiTh MPU3HAKK XUMUYIECKUX
peakiuii, yCIOBUS UX MPOTEKaHMUsI.
OOBSACHATH CYUTHOCTH (PUBUYECKUX

¥ XUMHYECKUX SIBIICHUH C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KnaccudumnmpoBaTh XuMHUYIECKHUE
peakuuu (10 YHMCTy U COCTABY
pearupyrommnx 1 00pazyronuxcs
BEIIIECTR).

CoctaBnsath GpopmyTbl OMHAPHBIX
BEII[ECTB 10 BAJICHTHOCTU U OTIPENIETATh
BaJICHTHOCTH 10 (hOpPMYyJIaM BEIIECTB.
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KonnuectBo BeniectBa. Mosib. MostsipHast
Macca. B3auMocBsi3p KOJIM4Y€CTBa, MaCCh
Y YUCJia CTPYKTYPHBIX €IMHHI] BEIIECTBA.
PacueTsr o Gpopmyiram XUMUIECKUX
COCIIMHECHUM.

@u3NYEeCKUE U XUMUYECKUE SBJICHUSA.
XuMu4ecKas peakluys U €€ MPU3HAKH.
3aKOH COXPAHEHMSI MAcChl BEIIECTB.
XUMHUUYECKUE YPABHEHUS.
Knaccudukamms XUMHUYECKUX pPeaKini
(coenuHeHus1, pa3oKEHUs, 3aMEICHUS,
oOMeHa).

Xumuueckuil IKcnepumeHnn:
Jlemoncmpayuu:

duznyeckue CBOICTBAa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETAJLJIOB.

OGpas31ibl BelIecTB KOJTUYECTBOM 1 MOJIb.
duznueckue sBIeHUA (TUTaBJICHUE BOCKa,
TassHUE JIbJIa, pACTUPAHHUE caxapa

B CTYTIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMHUUecKue siBJIeHHsI (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOU MPOBOJIOKH,
B3aMMO/JICUCTBUE COJbI WU MeTa

C COJISTHOM KHCIIOTOM).

HaOnrogenue npu3HakoB MPOTEKAHUS

PaccraBnats k03¢ GUIIMEHTHI

B YPaBHEHUSIX XUMHUECKUX PEaAKITHH.
HaOnronare ¥ OnMCHIBaTh OOBEKTHI

[P NPOBEICHUN JEMOHCTpPAIHA

U J1a0OPaTOPHBIX OMBITOB.

[IpoBonuTh BeMUCIEHUS 110 (popMyiam
XUMUYECKUX COCANHEHUN U ypaBHEHUSIM
XUMHMUYECKUX PEAKLUN.

[IpUMEeHSTh €CTECTBEHHO- HAyYHbIE
METO/IbI IO3HAHUS (B TOM YHCIIE
HaOJII0JICHHE, MOJCITUPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTIEpaIiu
MBICIIUTENILHOU JESITEbHOCTH
(cpaBHeHHe, KnaccupuKaIms)
BricTpanBath pa3BepHyTbIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha MHPOPMAIUIO U3 yueOHUKa

U CIIPABOYHBIX MaTe€pUaIoB, IPaMOTHO
WCIIOJIb30BATh U3YUYEHHBIN MOHSATHUHBINA
amnmapar Kypca XuMuu
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XUMUYECKHUX PEaAKIUi (pa3iioKeHue
caxapa, B3auMOJICHCTBUE CEPHOM
KHUCJIOTHI C XJIOPUIOM Oapus, MOTydeHHe
U pasnoxxkenue runapokcuaa meau (I11)
NpY HarpeBaHUM, B3aUMOJCHCTBUE
xenesa ¢ pactBopoM conu meau (II).
OnbIThl, WLTIOCTPUPYIOIINE 3aKOH
COXPAHEHHUS MACCHI.

Jlabopamophvie onvimul:

Coznanue Mojieneid MOJIeKy T
(1mapocTep>KHEBBIX ).

Omnmcanne HU3NIESCKUX CBOMCTB
00pa310B HEOPTAaHUUECKUX BELIECTB —
METaJJIOB U HEMETAJJIOB.
Habnronenue gusnueckux (riaBieHue
BOCKa, TasTHHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeuH, MpOKaIMBaHUE METHOU
MPOBOJIOKHU) SIBJICHUIA.

Halnroienue u onvcanue Mpu3HaKkoB
NPOTEKAHUS] XUMUYECKUX PeaKInii
Pa3HbIX THUIIOB.

Buviuucnenus:

OTHOCUTEIILHON MOJIEKYJIIPHOU MACChI
BEIIECTB, MOJIIPHON MacChl, MacChl

BEIIECCTB, MAaCChl U KOJITMYCCTBA BCIICCTBA,

MacCOBOM JOJIM XUMHYECKOTO 3JIEMEHTa
1o opmyJie COeUHEHNS;
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10 YPABHEHUSIM XMMHUYECKUX PEaAKIUil:
KOJIMYECTBA, MAacChl BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WX MPOAYKTOB pPEAKLIUU

Hrtoro no pazneny

20

BazkHelimue NpeaACTaBUTECIN HCOPIraHHYCCKUX BECHICCTB

2.1

Bo3nyx. Kucinopon.
ITonsaTue
00 okcrumgax

6

Bosngyx — cmeck razos. CocraB Bo3ayXxa.
Kucimopox — asieMeHT u npocroe
BeniecTBo. Haxosxaenue kucmopoa

B pupojie, pu3nyeckue 1 XUMHUYECKUE
cBoicTBa (peakimu ropenust). OKCHUIbL.
[Ipumenenne kucnopoaa. Cnocoos
TIOJTyYEHHSI KUCIIOPO/1a B 1a00opaTopuu
U pombInieHHocTu. Kpyrosoport
Kuciopoja B nmpupoge. O30H —
QUIOTPOIHAS MOIU(PUKAIMS KUCIOPOa.
TerutoBoit 23 PeKT XuMUIECKON peakiuy,
TEPMOXUMHUYECKUE yPaBHEHHUS, IK30-

¥ DHJIOTEPMUYECKHE pPEeaKnu. TOomInBO:
yrojib U MeTaH. 3arpsi3HeHue BO3AyXa,
yCHJIEHUE MapHUKOBOTO 3 dexTa,
paspylIeHne 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KagecTBeHHOE ompeneseHne coaepKaHus
KHCJIOpOJa B BO3yXe

[Tonyudenue, cobupanue, paco3HaBaHHUe

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL cOCTaBleHUsT (POpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX
pPEAKLIMN C y4aCTUEM KHUCIOpOJa.
XapakTepu3oBaTh (OMUCKHIBAThH) COCTaB
BO3/1yXa, (PU3UUECKUE U XUMUUECKHUE
CBOMCTBA KUCIIOPO/Ia, CHOCOOBI €ro
MOJIYU€HUs, MPUMEHEHUE U 3HAYCHHUE
B IIPUPOJIC M KU3HH UYETIOBEKA.
CpaBHUBATh peaKkIUi TOPEHUs

Y MEJJIEHHOTO OKHCIICHUSI.

OOBSACHATH CYIIHOCTb YKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3JlyXa.

CnenoBatb nmpaBuiiaM 60€30macHOM
paboThI B 1abopaTopuu

MIPH UCIIOJb30BAaHUN XUMHUYECKOMN
NOCYJIbl U1 000pYIOBaHUsI, a TAKKE
npaBUiiaM 0OpaIeHus C TOPIOYUMHU
BEIIECTBAMH.

[1nanupoBaTh U OCYIECTBIATH
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Y U3y4YEHHE CBOWCTB KHCIOPOJA.
HaGroienne B3anMo1eCTBUS BEIICCTB
C KHUCIOPOJIOM H YCIIOBHSI
BO3HUKHOBEHUS U MPEKPalIEHUs] TOPEHUs
(mo>xapa).

Jlabopamopmnuwiii onvim:

O3HakomJieHue ¢ 00pa3laMu OKCUIOB

Y ONKICAHUE MX CBOWCTB.
llpaxmuueckasn paboma:

Ne 3. [Nonyuenue u cobupanue
KHCIIOPO/J1a, U3YUECHHE €r0 CBOMCTB.
Buiuucnenusa:

MOJIEKYJIIPHOU MacChl KUCIOPOJia U
030Ha HA OCHOBAHMM AaTOMHOM MacChl
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MAcChl BEILIECTBA

10 YPABHEHUSIM XUMHUUYECKHUX PeaKIuii

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, TIPOBOJUTH HAOTIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTaM
HKCIIEPUMEHTA MPU NPOBEACHUH
71a00paTOPHBIX OTBITOB U MPAKTUYECKOU
paboTHL

BbUHCISTh KOTUYECTBO BEILIECTBA,
o0beM raza no Gopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyTIIIC.

BricTpauBath pa3BepHyThIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOH

Ha HHOpMaIHIO U3 ydeOHHKA

Y CIIPABOYHBIX MAaTE€pUaIOB, TPAMOTHO
WCIIOJIb30BATh U3yYEHHBIN MOHATUIHBINA
amnmapar Kypca XuMuu

2.2

Bopopoux. Ilonarue
O KHCIIOTaxX M COJISIX

Bonpopon — anemeHt u npocroe
BelecTBo. Haxoxnenue Boiopoaa

B IIpUpo/Jie, pU3nYecKue U XUMHUUECKHUEe
CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nosnydeHusi. Kucnorsl u conu.
Momnsipabiii 00beM ra3oB. Pacuersl

[0 XUMHYECKUM yYPaBHEHUSAM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICI U3y4aeMbIX MOHSITUN
Y IPUMEHSThH 3TU TOHSITHUS MIPU ONHCAHUN
CBOMCTB BEILIECTB U UX MPEBPALLECHUMN.
XapakTepu3oBaTh (OMNUCHIBATS)
bu3nuecKkre U XUMUYECKHE CBONCTBA
BOJIOPO/Ia, CIIOCOOBI €0 MOy YeHHUS,
pUMEHEHHE.

CoOupatp npubOp 15 Oy YEHUs
BOJIOpOJA.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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Y PacIiO3HABAaHUE BOJOPOAA.
B3auMmoieiicTBue BOJ10pO/ia C OKCUIOM
menu (IT).

Jlabopamopuwiii onvim:
B3anmoeicTBre KUCIOT C METAJLIIaMH.
IIpakmuueckas paboma:

Ne 4. TTonyuenue u coOupanue Boopo/a,
WU3YUYEHHE €0 CBOWCTB.

Buviuucnenua:

00beMa, KOJIMUeCTBA BEIECTBA ra3a

0 €r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA WU 00bEMY;

00bEMOB Ta30B [0 YPAaBHEHUIO PEAKIUU
HAa OCHOBE 3aKOHAa 0O0bEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIeHUsI (POPMYIT BEMIECTB,
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ XUMHUYCCKUX
pEakiuu ¢ y4acTUEM BOJOPOA.
BBMUCTSATE MOJISIPHYIO MAcCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BhEM Trasa,
MaccCy BEIIeCTBa.

[TpoBOANTH pacyeTsl MO ypaBHEHUAM
XUMHUYECKHUX PEaKIMi: KOJIUYECTBa,
o0BbeMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce pearcHTOB
WIH TIPOJTYKTOB PEAKIINH.

CnenoBaTh npaBwiiamM 0e301MacHOM
paboTHI B Taboparopuu

UCTIOJIb30BaHUH XUMHUYECKOU ITOCY JIbI

1 000pyIOBaHUS, a TAKKE MTPaBUIIAM
oOpallieHus: C TOPIOYMMU BEIIECTBAMU

B OBITY.

[TnanrpoBaTh M OCYIIECTBIATh

Ha MPaKTUKE XUMHYECKHEC
OKCIIEPUMEHTBI, TIPOBOIUTH HAOTFOICHUS,
JienaTh BBIBOJBI IO pe3yJIbTaTaM
IKCIICPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIe

2.3

Boga. PactBopsl.
Ilouarue
00 OCHOBaHUAX

dusnueckue cBoiicTsa BoJIbL. Boa kak
pacTBOpUTENIb. XUMUYECKUE CBOMCTBA
BOJIBL.

PackpbiBaTh CMBICIT M3y4aeMbIX MTOHATUN
Y IPUMEHATH 3TU MOHATHS MPHU OTIMCAHUU
CBOMCTB BEILECTB U UX NPEBPALLICHUN.
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OcHoBaHus.

PactBOpsl. Posib pacTBOpOB B pupoe
Y B J)KM3HU 4yenioBeka. KpyroBopot Boib
B MIpUpPOJi€. 3arpsi3HEHNE NPUPOIHBIX

BOA. OXpaHa " OYUCTKA MMPUPOAHBIX BOJ.

HaceiieHHble 1 HEHACHIIICHHbBIC
pacTtBOpbl. PaCTBOPUMOCTH BELIECTB
B BoJie. MaccoBasi [10JIs1 BEIIECTBA

B pacTBOpE.

Xumuueckuil IKcnepumeHnn:

Jlemoncmpayuu:

PacTBOpeHue BelIECTB ¢ pa3IMuHON
PacCTBOPUMOCTBIO.

B3aumMoneiicTBrue BOJbI C METAILIIAMU
(HaTpUeM U KalablLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y [IEJI0YEH C TOMOILIBIO HHIUKATOPOB.
Jlabopamophvie onvimul
HccnenoBanne 0coOEHHOCTEN
PacTBOPEHMS BEUIECTB C PA3IMUHOU
PacTBOPUMOCTBIO.

[IpuroroBieHue pacTBOPOB

C OIIPEIETICHHOM MacCOBOM 10JIEU
PAacCTBOPEHHOTO BEILIECTBA.
llpaxmuueckas paboma

Ne 5. ITpuroroBieHue pacTBOpOB

C OIPEAEITCHHON MAacCOBOM J10JIE

XapaktepuzoBaTh (pU3NUECKUE

U XMMUYECKHE CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTEIISI B IPUPOTHBIX
nporeccax.

CocTaBnsiTh YpaBHEHUS XUMUYECKUX
peakiuil ¢ ydacTheM BOJIbI.

OOBSACHATH CYIIHOCTh 3KOJIOTUYECKUX
npo0OJieM, CBSI3aHHBIX C 3arpsi3HCHUEM
MPUPOJIHBIX BOJI, CHOCOOBI OUUCTKH BOJIbI
OT MPUMECEH, MEPHI TI0 OXPaHE BOJT

OT 3arps3HEHUS.

[1nanupoBaTh U OCYIIECTBISTh

Ha TPAKTHKE XUMUYIECKUE
AKCIIEPUMEHTBI, TIPOBOJIUTH HAOIOICHNUS,
JienaTh BBIBOJBI IO pe3yJibTaTaM
AKCIIEPUMEHTA TMPHU TPOBEACHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CnenoBath npaBwiam 0€30MacHOM
paboThI B 1abOpaTopuu npu
UCTIOJIb30BAaHUN XUMHUYECKOU TTOCYIbI

1 000pyI0BaHMUS.

[IpoBOIUTH BHIYUCIICHUS C MPUMEHEHUEM
MOHSTHUSL «MAcCCOBasi 1OJIsl BEIllECTBA

B PacTBOpE».

BricTpanBath pa3BepHyThIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONOPOH
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PAacTBOPEHHOTO BENIECTBA.
Buviuucnenus:

C UCIIOJIb30BAaHUEM IMOHATHSA «MaccoBas
JIOJI BEIIECTBa B PaCTBOPE»

Ha UHPOPMAIUIO U3 yueOHUKa

Y CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO
WCIIOJI30BATh U3YUYEHHBIN IMOHATUUHBINA
anmapar Kypca XUMHUHU

2.4

OCHOBHBIE KJ1aCCHhI
HEOPTraHUYECKUX
COEIMHEHNH

11

Krnaccudukamms HeopraHHYECKUX
coenunennid. Okcuzpl. Knaccuduxanms
OKCHJIOB: coJieoOpa3ytoiine (OCHOBHBIE,
KHUCJIOTHBIC, aM(OTepHBIC)

1 Hecosieo0pasyroIue.

Homenknarypa okcnnoB. @usznueckue
¥ XUMHYECKUE CBOMCTBA OKCHIIOB.
[Tonyuyenue okCHUIIOB.

OcHoBanus. Knaccudukaiys oCHOBaHUM:

1IE10YU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. @usnyeckue
Y XUMHUYECKUE CBOWCTBA OCHOBAHU.
[TosryyeHrne 0CHOBaHUM.

Kucnotel. Knaccudukarys KucioT.
Howmenknarypa kuciot. @uzndeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetannoB H.H. bekerosa.
[TosryyeHue KUcmior.

Conu. HomeHkiarypa coJieil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
coneil. [Tonmydenue comneil.
I'enetnueckas CBs3b MEXIY KilaccaMu
HEOPTraHWYECKUX COCTUHCHUM.

KnaccuduuupoBars uzyyaemele
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBnsatb POpMYJIbl OKCUAOB, KUCIIOT,
OCHOBAHHUM, COJICH U Ha3bIBaTh UX

0 MEXIYHAPOJHON HOMEHKIATYypeE.
[IporHo3upoBaTh CBOKWCTBA BELIECTB

Ha OCHOBE 00X XUMHUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCS.
CocTraBisiTh MOJIEKYJIAPHBIC YPaBHEHUS
peaKumii, WILTIOCTPUPYIOIIUX
XUMUYECKHE CBOWCTBA U CIIOCOOBI
IIOJIyYEHUS BELIECTB U3YUYECHHBIX
KJIaCCOB/TPYIII, a TaKkKe
MOJATBEPIKIAFOIIUX T€HETUUECKY IO
B3aUMOCBSI3b MEXAY HUMU.
[Ipon3BOIUTH BBIYHUCIICHHUS

10 YPABHEHUSIM XUMUYECKUX PEaKLIUN.
[ImanrpoBaTh U OCYILIECTBISATh

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTHI, MPOBOIUTH HAOIIOACHNUS,
JIeTIaTh BBIBOJBI IO PE3yJibTaTaM
DKCIIEPUMEHTA IIPU IIPOBEICHUN
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Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

OOpa3iibl HEOPTaHUYECKUX BEUIECTB
PA3IUYHBIX KIIACCOB.

OnbIThI, WUTIOCTPUPYIOIINE XUMUYECKUE
CBOICTBA KJIaCCOB HEOPTAHUYECKUX
BEILIECTB.

Jlabopamopnvie onvimul

Onpenenenne pacTBOPOB KUCIOT

Y 1Ie10Y€el C TOMOIIbIO UHIUKATOPOB.
N3yuenune B3auMOEUCTBUSA KUCTOT

C METAJUIaMH, PEAKINNA HEUTPaIU3aLUH.
BszaumoeiictBue pactBopa CEpHOMI
KUCJIOTHI ¢ okcuaoMm Meau (11).
[TosryyeHne HepacTBOPUMBIX OCHOBAHUMU.
BoiTecHEeHHE OJIHOTO METaJlIa APYTUM
U3 PacTBOpa COJIU.

llpaxmuueckas paboma

No 6. Pemienue skcnepuMeHTaIbHBIX
3a1a4 no reme « Baxuenue Kinacchl
HEOPTaHUYECKUX COCITUHECHUI.
Buviuucnenus:

[0 YPAaBHEHUSIM XMMHUYECKOW pEaKLINu:
KOJIMYECTBA BEIIECTBa, 00HEMA, MACCHI
II0 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00beMy, Macce peareHTOB

WIY IPOAYKTOB PEAKIINU

71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
paborT.

CnenoBath nmpaBuiamM 6€30MacHOM
paboThI B TabopaTopun

NPU UCTIOTb30BAHUN XUMHYECKON
MOCYIbl U 000PYOBaHUS.

BeicTpauBaTh pa3BepHyThIE TMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha UHPOPMAIUIO U3 yueOHUKa

U CIIPAaBOYHBIX MaTEPHaIOB, TPAMOTHO
UCIIOJIb30BATh U3y YEHHBIN ITOHATUNHBIN
annapar Kypca XUMHUH

Hroro no pazneny:
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Hepl/IOIlI/I‘lGCKI/Iﬁ 3aKOH 1 Hepnozmqecmm CUCTEMa XUHMHNYECCKHUX 3JICMCHTOB I[. HN. MenaeieeBa. CTpoeHue aTOMOB.
Xnumuueckasi cBsizb. OKHCJIHUTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu

3.1 [Tepuoauueckuii
3aKOH

u [leppoanueckas
cucTeMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

J. . Menpeneena.

7

[TepBbie MOTBITKH Ki1accuUKaIuu
XAMHUUYECKUX 37eMeHTOB. [loHsTHE

0 TpyImnax CXOJHBIX 3JIEMEHTOB
(111eJIOYHBIE U 11EJIOYHO3EMEIIbHBIC
METAaJLJIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl).
DIEeMEHTBI, KOTOpbIe 00pa3yloT
amdoTepHbIe OKCUIBI U THIPOKCHIBL.
[lepnonnueckuii 3akoH. Ilepuoanueckas
CUCTEMAa XUMHUYECKUX 3JIEMEHTOB

JA.N. Menneneea. KopoTkonepuoiHas
U JUIMHHOTIEpUOaHAsT (OPMBI
[Teprnoanueckor CUCTEMbI XMUMHUYECKHUX
aneMeHToB .M. Menneneesa. [lepuonasl
Y rpynIbl. PU3HYECKUN CMBICI
NOPSIIKOBOTO HOMEPa, HOMEPOB MEpUoaa
Y TPYIIIIBI JIEMEHTA.

Crpoenue atroMoB. CocTaB aTOMHBIX
anep. M3otonsl. DnektpoHsl. CTpoeHue
AJEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHYECKUX IJIEMEHTOB
[Iepnoanuueckor CUCTEMBI

J.11. Menneneesa. XapakTepucTUKa
XAMHYECKOTO 3JIEMEHTA

IO €ro MOJI0KEeHUIO B [leproanyeckon
cucreme J[.1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackpbIBaTh CMBICI EPUOJUUECKOTO
3aKOHA.

OnuceiBaTh CTPOEHUE TAOIUIIBI
«Ilepuonnueckas cucreMa XUMHYECKHX
aneMmenToB .M. MenpaeneeBay.
MonenupoBarb CTpOEHUE aTOMa,
DHEPreTUYECKUX YPOBHEU U OAYPOBHEU
IIPY IOMOIIH PUCYHKOB, JJIEKTPOHHBIX
KOH(pHTypanuii 1 3JIeKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATH (pU3HYECKUI CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB IEproaa
Y TPYIIIBI 3JIEMEHTA.

XapakTepu30BaTh XUMHYECKHUE 3JIEMEHTBI
MEPBBIX TPEX MNEPUOJOB, KAUTUM, KAIbLIUM
Y UX COCIMHEHUS IO TOJIOKEHUIO

B [lepnoanueckoint cucreme

JI.1. Menneneena.

OOBICHATH 00111ME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB XMMHUYECKUX
AJIEMEHTOB (M3MEHEHHUE PAIUYCOB
aTOMOB, AJIEKTPOOTPHULIATEIBLHOCTH,
BaJEHTHOCTH) U UX COEAMHEHUI

B IIpeieNiax MaJbIX NEPUOJOB U IJ1aBHBIX
HNOATPYIN C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
METAIMYECKUX U HEMETATIUYECKUX
CBOJCTB MO TPyIIaM U NEPHUOJIaM.
3navenue [leproanueckoro 3akoHa

u [lepuoanyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JJIs1 pa3BUTUS HAYKU U
npaktuku. .M. MenneneeB — yueHbln
Y TPAKJIaHUH.

Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

B3anmoneicTtBre ruipOKCUaa LIMHKA

C pacTBOpaMu KHUCJIOT U IIETOYEH.
MoaenupoBaHue CTPOCHHS MOJIEKYJT
MIPY IOMOIIU PUCYHKOB, MOJIETIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (HOPMYII.
Tabnuma «Ilepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB

JI.1. MenneneeBay.

Jlabopamopuvie onvimol
O3HakomJIeHUE ¢ 00pa3liaMyu METAJIJIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B Mape WJIH IPYIIIeE.

BeicTpanBaTh pa3BepHyThIC TUCEMEHHbIC
Y YCTHBIE OTBETHI C ONOPOU

Ha MH(OpMaIUIO U3 y4eOHUKA U IPYTHUX
UCTOYHUKOB, B TOM yuciie MHrepHera

3.2

XUMHYECKas CBA3b.
OKucnuTeILHO-
BOCCTAHOBUTEIbHBIC
peakuuu

Xumuueckas cBsa3b. KoBaneHTHas
(moJsisipHas ¥ HEMOJISIPHAs ) CBA3b.
DIJIEKTPOOTPHULIATEIBHOCTh XUMHUYECKUX
aneMeHTOB. MoHHas cBsa3b. CTeneHb
okucjeHus. OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE peakuuu. [Iponecchb

PackpbIBaTh CMBICT U3y4YaeMbIX OHATHH.

OnpenenaTs BUJL XUMUUYECKOH CBSI3U

B COEJIMHECHUHU.

MonenupoBarbs CTPOEHUE MOJIEKYJI
[IPY IOMOIIIM PUCYHKOB, MOJIETIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX GOPMYII.
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OKHCIICHHSI U BOCCTAHOBJICHUS.
OkucnauTen U BOCCTAHOBUTEH.
XUMHUUYECKUMN IKCIIEPUMEHT: U3YUEHUE
00pas3IoB BEIIECTB METAIIIOB

Y HEMETAJJIOB, B3aUMOJECHCTBHE
TUAPOKCHJIA IMHKA C paCTBOPAMM KHUCIOT
Y 1IEI0Y€EHN, TPOBEICHNUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakuuu
pa3NoKeHus, COCAUHECHHUS ).
Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTIOCTPUPYIOLINE PUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX
peakuuil (ropeHue, peakuuu
Pa3NIOKEHUs, COCTUHEHMS)

W cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIsl cocTaBeHus1 GopMYyJT BEIIECTB,
AJIEKTPOHHOTO OajlaHca PEeaKIIni.
OrnpenensTh CTENEHb OKUCIEHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 10 (popmyiam
U COCTaBJIATh (POPMYJIbI OMHAPHBIX
COCIUHEHUM T10 CTEIICHH OKHUCJICHUS
ATOMOB XMMHYECKHX 3JIEMEHTOB.
OnpenensaTb OKUCIUTENb U
BOCCTaHOBHTENIb. PaccTaBisaTh

KO3 (HHUIMEHTHI B CXEMax MPOCTHIX
OKHCJIHUTEIbHO-BOCCTAHOBUTEIHLHBIX
peaKIuii METOIOM JIEKTPOHHOTO
OanaHca.

Hab6mromarh XMMHUYECKHE OIIBITHI

10 IJIaHy, aHATU3UPOBATh U JIeIaTh
BBIBO/IBI.

HUcnons3osars UKT mis co3ganus
MOJIEJIEN, MOATOTOBKY MTPE3EHTALINN,
JIOKJIaJI0B 110 TEME.

BricTpanBath pa3BepHyThIE TMCbMEHHBIC
U YCTHBIE OTBETHI C OTIOPOH

Ha UHPOPMAIUIO U3 YUeOHUKA U JIPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Hrtoro o pazneny 15
Pe3epBHOE Bpems 3
OBLIEE YMNCJIO YACOB 68
I1O ITPOTPAMME
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9 KJIACC

Ne
/I

HaumenoBanue
pa3AenoB U TeM
yueOHOro npeamera

KomuuectBo
JacoB

Coneprxanue oOyueHus

OcHOBHEBIE BUbI JC€ATCIBbHOCTHU
o0yUarmuxcs

BemecTBo M XUMHYECKHE pe€aKmuu

1.1

[ToBTOpEHue

U yriryOsieHue
3HAaHUH OCHOBHBIX
pa3aenoB Kypca

8 KJacca

5

[Tepuonnueckuii 3akoH. [lepuonnueckas
CHCTEMa XMMHYECKHUX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTHU B UBMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalUsl, KAIbIHSI U UX
COCJIMHECHUI B COOTBETCTBUU

C TIOJIO’KEHHUEM 3JIEMEHTOB

B [lepuoanueckoi cucreme u CTpOCHUEM
X aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKOU
CBSI3U. THIIBI KPUCTALINYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUNA KPUCTAIINYECKOU
pELIEeTKU U BUAA XUMUYECKOM CBSI3H.
Knaccudukanms 1 HOMeHKIaTypa
HEOPTaHUYECKUX BEIIECTB. X UMUUECKHE
CBOMCTBA BEIIECTB, OTHOCSILIUXCS

K Pa3JIMYHbIM KJIACCaM HEOPTaHUYECKUX
COCIMHEHMI, FreHeTUYeCKas CBS3b
HEOPTaHMYECKUX BEIIECTB.

Xapakrepru3oBaTh XUMUYECKUE IJIE€MEHTHI
MEPBBIX TPEX MEPHUOJIOB, KU U KAIbIUSA
0 UX NOJ0XKeHUI0 B [lepunoanueckon
cucteme /. 1. Menaeneena.
KnaccudunmpoBars 1 Ha3bIBaTh
HEOPTraHMYECKUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OmnuceiBaTh 00UIME XUMUYECKUE
CBOWCTBA BEILIECTB PA3NIUYHBIX KJIACCOB,
MOJTBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEaKImii.

OnpenenaTs BUJI XUMHUYECKOU CBS3U

Y TUI KPUCTAJIMYECKOMN PELIETKH
BEILIECTBA.

IIporHo3upoBaTh CBOKWCTBA BELIECTB

B 3aBUCUMOCTH OT MX CTPOECHHUS.
BricTpanBarh pa3BepHYTbIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OTIOPOH

Ha MH(POPMAIUIO U3 yueOHUKa

Y CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJIETIIMU
KPUCTAJUIMYECKUX PEUIETOK
HEOPTaHUYECKUX BEIECTB — METAIIOB
U HeMeTaJuioB (rpadura u anmasa),
CJIO’KHBIX BEILIECTB (XJIOpH]Ia HATPHUS )

WCIIOJI30BAaTh U3YUYEHHBIN IMOHATUUHBINA
amnmapar Kypca XUMHUH

1.2

OcHOBHEBIC
3aKOHOMEPHOCTHU
XUMHAYECKHX
peakiun

Knaccudukanms XuMUYECKHX peaKiui
10 Pa3JINYHBIM MPHU3HAKaM (I10 YHCITY

U COCTaBY YUYaCTBYIOIIMUX B pEAKLUU
BEIIECTB, MO TEIIOBOMY 3P DEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB,

1o 0OPaTUMOCTH, IO YYaCTHUIO
KaTtanuzaropa). IK30-

U DHIOTEPMHUUYECKHUE PEaKIu,
TEPMOXUMUYECKHUE YPABHEHHUS.
[ToHsATHE O CKOPOCTH XUMHUYECKON
peakiuu. [TonsiTue 06 06paTUMBIX

¥ HEOOpaTUMBIX XUMUYECKUX PEAKITUIX.
[loHsATHE O TOMOTEHHBIX U T€TePOTCHHBIX
peakuusax. [lonstrue o karanuse.
[TonaTHE 0 XMMUYECKOM PABHOBECHH.
®DakTopbl, BIUAIOLIAE HA CKOPOCTh
XUMUYECKOW pEeaKIUH U MOJIOKEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC

PackpbiBaTh CMBICIT H3y4aeMbIX OHATHI
Y TIPUMEHSITh 3T MOHSITHUS TIPU OMMCAHUU
CBOWCTB BEIIECTB U UX MPEBPALLICHUMN.
KnaccuduimpoBarh XuMU4IeCKHe
pEaKLMH MO Pa3TUYHbIM ITPU3HAKAM.
YcraHaBiuBaTh 3aBUCUMOCTh CKOPOCTH
XAMHUYECKOW PEAKIIUUA OT PA3TUIHBIX
(bakTopoB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAICHUN
B PA3JIMUHBIX yCIOBHSIX.

OnpenensaTb OKUCITUTENb

1 BocctaHoButenab B OBP.

CocTaBisATh 3EKTPOHHBIN OallaHC
peaxkuuu.

[Ipou3BOIUTH BBIYHUCIICHHUS

10 XUMHUYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WIH rPpyIIeE.

BricTpanBarh pa3BepHYTbIE TUCbMEHHBIE
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peakiuu, IEKTPOHHBINA OallaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocraBieHue ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKIMil ¢ UCII0JIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMWYECKOW PEAKIMU OT BO3JIECHCTBUSA
paznU4YHBIX (HaKTOPOB.

OnbIThI, WUTIOCTPUPYIOLINE PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakimii (ropeHue, peakuuu
Pa3NoKEHUs, COCAUHEHHUS ).
Buviuucnenusa:

KOJIMYECTBA BEIECTBA, 00beMa U MaccChl
pEareHTOB WM MPOIYKTOB IO
YPaBHEHUSIM XUMHUYECKUX PEaKLui

Y YCTHBIE OTBETHI C ONIOPOH

Ha HHPOPMAIHIO U3 YueOHHUKA

Y CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYEHHBIN MOHSATHIHBINA
anmnapar Kypca XuMuu

1.3

DIEKTPOIUTHIECKAS
JACCOLIALIHS.
XUMHUYECKUE
peakuuu

B pacTBOpax

Teopust 37EKTPOITUTUIECKON
JTUCCOLMALIAN. DJIEKTPOJIUTHI

U HEDJIEKTPOJIUThl. KaTHOHBI, aHHOHBI.
Mexanu3m nuccouuaniy BEemEecTB

C pa3IUYHBIMU BUAAMU XUMHUYECKOU
cBsa3u. Crenenb nuccoruanuy. CHibHbBIE
U ci1a0ble IEKTPOTUTHIL.

Peakiuu nonHoro o6Mena. YcinoBus

PackppiBaTh CMBICIT N3y4aeMbIX TOHATHN,
a TaK>KE€ CMBICI TEOPUU
BIIEKTPOJUTHIECKON JUCCOIUALINHN.
OOBACHATH NPUYUHBI
3JIEKTPOIPOBOIHOCTHA BOJHBIX PACTBOPOB
BEILIECTB, Pa3InuyaTh cla0ble U CUJIbHBIC
BJIEKTPOJIUTBHL

CocTaBisiTh ypaBHEHUS JUCCOLMALIUN
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NPOTEKaHUs peakinii HOHHOTO OOMEHa,
MIOJTHBIE Y COKPAILICHHbIE MOHHBIE
ypaBHEeHUs peakiuil. CBOICTBA KUCIIOT,
OCHOBAHHUU M COJIEH B CBETE
NPEICTaBICHUN 00 dIEKTPOTUTUIECKOMN
nuccouuanvu. KayecTBeHHbIE peakiuu
Ha MoHbL [loHATHE O TMApOIU3E

COJICH.

Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpONIpPOBOJHOCTH
pPacTBOPOB BEILIECTB, ITPOLECCA
JMCCOIIMAIIN KUCIIOT, MIeToYeH

U coJieil (BO3MOIKHO HCTOJIb30BaHUE
BHJICOMATEPHATOB).

OnbIThl, WUTIOCTPUPYIOIIUE TMPU3HAKU
NPOTEKaHUsI peakinii MOHHOTO OOMEHa
(obpa3oBaHmue ocaaKa, BBIACICHUE Ta3a,
oOpa3zoBaHuE BOJIbI).

Pacnio3naBanne HEOpPraHMYECKUX
BEILIECTB C MOMOIIHI0 KAYECTBEHHBIX
pEaKUMid HAa UOHBL.

Jlabopamopmnwiii onvim:

N3y4yeHue npu3HaKOB NPOTEKAHUS
peaKkIuu MOHHOTO 0OMEHa B pacTBOpax
AIEKTPOIUTOB (C 00pa3oBaHUEM OCaIKa,

BBIZICTICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCIOT, IIEJIOYEH U COJICH, IIOJIHBIC

Y COKpAaIIEHHbIC NOHHBIC YPABHEHUS
XUMHUYECKHUX PEaKlUuii HOHHOTO 0OMeHa,
KpaTKHE€ MOHHBIE YPABHEHUS MPOCTHIX
pEaAKUMKA TUAPOIIN3a COJIEH.
XapakTepu3oBaTh 00IIHEe XUMUYECKHE
CBOWCTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPHUU DJIEKTPOIUTUYECKOU
JIHACCOLMALIAY; TTOTBEPKAATh CBOMCTBA
MIpUMEpPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEaKIUU.
Pemiars 3kcriepuMeHTANIbHBIE 337241
0 TEME.

[ImanrpoBaTh M OCYILIECTBISATh

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, TIPOBOJIUTH HAOIIOICHNS,
JIeTIaTh BBIBOJBI IO PE3yJIbTaTaM
AKCIEPUMEHTA MPU NPOBEACHUU
71a00PaTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CnenoBaTh ipaBuiiaM 0€30TacCHOM
paboThI B 1abopaTopuu

IIPY UCTOJIb30BAHUN XUMHUYECKOM
MOCYIbI 1 000PYJOBAHMS.

[IpoBOAUTH BBIMHUCIEHUS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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IIpaxmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe.

Buiuucnenus:

110 YPABHEHUSAM XMMHUYECKHX PEaKLMN

B [Tap€ WIH IPYIIIIE.

BricTpauBarh pa3BepHYTbhIC MMCbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOH

Ha nHOpMAIUIO U3 yYeOHUKA U IPYTHUX
HMCTOYHHUKOB WH(GOPMALIMHU, B TOM YHUCIIE

Nnrepuera

Hroro no pazneny

17

HemeTa/uibl M UX COeAUHEHHUS

2.1

OO1masa
XapaKTEPUCTUKA
XUMHYECKUX
DJICMEHTOB
VIIA-rpynnsl
I"anmorensr

OO0111ast XxapakTepUCTUKA TajIOT€HOB.
OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENEHH OKHCIICHUSI.
Crpoenue u pusndeckue CBOMCTBA
IPOCTHIX BEIIECTB — I'aJIOTCHOB.
XVMUYECKHE CBOMCTBA HA IPUMEPE
xJopa (B3auMOEHCTBUE C METAINIAMH,
HEMETaJNIaMU, [IEJI0YaMHu).
XnopoBogopoa. CoJisiHast KHCIIOTa,
XUMUYECKHUE CBOMCTBA, MOJTy4YECHHE,
npuMeHenue. [lelictBue xJjiopa

U XJIOPOBOJIOPOJa HA OPTaHU3M
yesoBeka. BaxHelme XI10puabl 1 ux
HAXOXKJICHHUE B MPUPOJIC.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmeIThI, OTpaXkaromue Gu3ndeckre

U XMMUYECKUE CBOMCTBA rajlOT€HOB U UX
COCIMHEHUH (BO3MOYKHO UCIOJIb30BaHUE

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B UI3MEHEHHWH CBOMCTB HEMETAJLJIOB U MX
COCIMHEHUH B Mpejenax Maabix
MIEPHUOJIOB U IIABHBIX MOATPYIII
[Tepnoanuueckor CUCTEMbI XMMHYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUS MX
aTOMOB.

Xapaktepu3oBaTh (pU3NUECKUE

¥ XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB TAJIOTEHOB (Ha MPUMEPE XJI0pa)
1 CJIOKHBIX BEIIECTB (XJIOPOBOIOPOa,
XJIOpHUJIa HATPHs ), CIIOCOOBI UX
MOJIYUCHUSI, MPUMEHCHUE U 3HAYCHUE

B MPHUPOJIC U )KU3HU YETOBEKA.
OrnpenensTh XJIOPHUI-UOHBI B PACTBOPE.
[ImarrpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHYECKHE
AKCIIEPUMEHTBI, POBOIUTH HAOIFOACHMS,
JienaTh BBIBOJIBI TIO pe3yJibTaTaM
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BHJICOMATEPHATOB).

O3HakomJIeHHE C 00pa3laMu XJIOPUIOB
(raoreHuoB).

Jlabopamopnwiii onvim:

N3yuenue CBOMCTB COJITHOW KUCIOTHI.
[IpoBeneHre KaueCTBEHHBIX peaKUUid
Ha XJIOPU-UOHBI.

llpaxmuueckas paboma

No 2: ITonmydeHue CosIHOM KUCTOTHI,
V3YYEHHE €€ CBOWCTB.

Boruucnenus:

[0 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil,
€CJIM OJIMH U3 PEearcHTOB JIaH B U30BITKE

HKCHEPHUMEHTA MPU MPOBEACHUN
71a60PaTOPHBIX OTBITOB U MPAKTUUYECKUX
paborT.

CnenoBaTh ipaBuiiaMm 0€30TMacHOM
paboThI B TabopaTopuu

NPU UCTIOTb30BAHUN XUMHYECKON
NOCyibl U 000PYAOBaHUS.

BricTpanBaTh pazBepHyThIE TMCbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOH

Ha uHOpMAIUIO U3 yueOHUKa

U CIIPAaBOYHBIX MaTEpHaIoB, TPaMOTHO
UCIIOJIb30BATh U3y YEHHBIN ITOHATUNHBIN
anmapar Kypca XuMHUu

2.2

OOmas
XapaKTepUCTUKA
XUMUYECKUX
3JIEMEHTOB
VIA-rpynnsl Cepa
U €€ COCJIMHECHUS

OOu1ast xapakTepUCTUKA JIEMEHTOB
VIA-rpynmnbl. OcOOE€HHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIC CTEIICHU
OKHUCJICHUS.

CrpoeHue u puznueckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AJLTOTpOTHBIE MOU(PHUKALIUKA KUCTOPO/Ia
U cepbl. XUMUYECKUE CBOMCTBA CEPBHIL
CepoBoopoj, CTpoeHue, PuzndecKue

Y XUMHUYECKHE CBOMCTBA.

Oxcupl cepbl Kak NpeIcTaBUTEIN
KHUCJIOTHBIX OKCHJIOB.

CepHas kucnora, puzndeckue

U XUMUYECKUE CBOMCTBA (00IIHE Kak

OOBsACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB JIEMEHTOB
VIA-rpynnsl U uX COSIUHEHUN C YU4ETOM
CTPOEHHUS UX aTOMOB.
Xapakrepu3oBaTh (PU3NUECKUE

Y XUMHUYECKHE CBOMCTBA MPOCTOTO
BEII[ECTBA CEPhI U €€ COCAUHEHUI
(cepoBOIOpOJIa, OKCUIOB CEPBI, CEPHOM
KHUCJIOTHI, CyJb(aToB), CIOCOOBI UX
MOJIyU€HHUsI, MPUMEHEHUE U 3HAYEHHUE

B [IPUPOJE U KU3HH YEJIOBEKA.
OnpenensiTe HATUYUE CyJb(haT-uOHOB
B pacTBopeE.

OOBSACHATH CYITHOCTh YKOJTOTUIECKUX
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NpeICTaBUTENS KJlacca KUCIOT
u cnenuduaeckue). XUMUIECKHE
peakiuy, Jexaliue B OCHOBE
IPOMBILIJIEHHOTO CI0c0o0a NOoJIy4YeHus
cepHoi kucnoTsl. [Ipumenenue. Conu
CEPHOM KUCIOThI, KAYECTBEHHAS pPEAKIUS
Ha CyJab(]ar-uoH.

Haxoxienue cepol U ee COeIMHEHU

B IIpupoae. XMMHUECKOE 3arpsi3HEHUE
OKPYKaroIIeH CpeAbl COCTUHEHUAMHU
cepbl (KUCTOTHBIC TOXKIH, 3arpsi3HEHNE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0
peI0TBPAICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomieHue ¢ o0pasiaMu cephl U ee
COCIMHEHUSAMU (BO3MOKHO
WCIIOJIb30BAaHUE BUIACOMATEPHATIOB).
HaoOnrogenue npouecca o0yriMBaHus
caxapa IoJ IeMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
Jlabopamophvie onvimul:

N3yyeHne XUMUYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI.
[IpoBeneHne Ka4UECTBEHHOW PEaKMU Ha
cysib(har-uoH U HAOIIOICHHE MPU3HAKA
ee MPOTEeKaHuUs

npo0OJieM, CBSI3aHHBIX C epepadboTKoM
COCJIMHEHUM CEpBHIL.

[1nanupoBaTh U OCYIIECTBISATh

Ha TPAKTHKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOTIO/ICHUS,
JienaTh BBIBOJIBI TIO pe3yJibTaTaM
HKCIIEPUMEHTA.

CrnenoBath nipaBuiIamM 6€30TaCHOM
paboThI B 1abopaTopuu

MIPY UCTIOJTh30BAaHUH X UMHYECKOM
NOCYIbl U 000PYIOBaHUS.
[Ipou3BOAUTH BBIUUCICHUS

10 XUMHUYECKUM yPABHEHHUSM.
Hcnonp30BaTh MU BHIMIOJIHEHUT
y4eOHBIX 33JJaHUl TEKCThl yUEOHHKA,
CIPABOYHBIE MaTEPHUAIIBI
(ITepuoanueckyro cCUCTEMY XUMHYECKHUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KHCIOT, OCHOBAHUIA

U COJICH B BOJIE, DJICKTPOXUMUUYECKUN PsIf
HaIpPsDKEHU METaJIOB).

Hcrons30BaTh NP BHIMIOJIHEHUN
y4eOHBIX 33JJaHuil U B MpOIECcCe
UCCIIeIOBATEeNIbCKON A TETbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COJIepKaHusl, CIIPAaBOYHBIC
MaTepuaisl, pecypcel aTepHETa
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2.3

O6mas
XapaKTepUCTHKA
XUMHYECKHX
3JIEMEHTOB
VA-rpynnslL

A3ort, pochop u ux
COEJINHEHHS

OO6mrast XapakTepUCTHUKA DIIEMEHTOB
VA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTCTICHU
OKHCIICHUSI.

A30T, pacrpocTpaHeHue B MPUPOJE,
(Gu3NIECKUEe U XUMUYECKIE CBOMCTBA.
Kpyrosopor a3ora B npupo/e.
AMMHUaK, ero GU3NYECKUe U XUMHUICCKUC
CBOWCTBa, MOJTy4YCHUE U IPUMCHEHHUE.
Conu aMMoOHuSs, UX (puznueckue

Y XUMHUYECKHE CBOMCTBA, PUMEHEHHE.
KauecTBeHHast peakius Ha MOHBI
aMMOHWUS.

A30THas KUCII0Ta, e MOJydYeHHE,
du3znIecKre ¥ XUMHIECKUE CBOMCTBA
(oOmrue Kak MmpeacTaBUTENs Kiiacca
KHUCIIOT U CHeIu(UIECKue).
Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHUS B KaYECTBE MHUHEPATbHBIX
ya00peHuii. XMMUYEeCKOe 3arpsi3HeHHE
OKpPY’KaIoIIel Cpebl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIC IO/, 3arPsS3HEHUC
BO3/lyXa, MIOYBHI U BOJOEMOB).
dochop, AITOTPOITHBIE MOAU(PUKAIIN
docdopa, puznueckre U XUMUIECKUE
cBoiictBa. Oxcun dhocdopa (V)

u hocdopHas kuciorta, GU3NIECKUe

OO0BsACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB JIEMEHTOB
VA-rpynnsl U UX COEAUHEHUN C YUYETOM
CTPOEHHSI UX aTOMOB.

XapaktepuzoBaTh (pU3nUECKUE

Y XUMHYECKHE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ochopa u ux
COCIMHEHUH (aMMMaKa, CoJIeii aMMOHHUS,
a30THOU KHUCIIOThI, HUTPATOB, OKCUAA
docdopa (V) u bochopHO KUCTOTHI,
dbocdaToB), crmOCOOBI UX MOTYUYCHUS,
NpUMEHEHUE U 3HAaYeHUE B MPUPO/IC

W J)KU3HU YeJI0BEKa.

OmnpenensiTe MOHBI aMMOHUA U docdaT-
HOHBI B pacTBOpE.

OOBSACHATH CYIIHOCTb KOJIOTUIECKUX
npo0OJieM, CBSI3aHHBIX C HAX0XKJICHUEM
coennHeHui azorta u docdopa

B OKPYJKaloIlIeu cperie.

[InanupoBaTh U OCYIIECTBISTh

Ha TPAKTHKE XUMUIECKUE
AKCIIEPUMEHTBI, TIPOBOJUTH HAOIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTaM
HKCIIEPUMEHTA MPHU NPOBEACHUU
71a00paTOPHBIX OTBITOB U MPAKTUIECKOM
paboOTHI.

CnenoBaTh paBuUiiaM O€30MaCHOU
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U XMUMUYECKUE CBOMCTBA, MOJTyUYECHHE.
Hcnonb3oBanue Gocharos B kauecTBe
MUHEPAITBHBIX YI00pEHUI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomMiieHue ¢ GQU3NIECKUMU
cBOMcTBaMHM a30Ta, Pocdopa

U UX COCIUHEHUN (BO3MOKHO
UCIOJIb30BAHHUE BHUJIEOMATEPUATIOB).
O3HakoMJIleHue ¢ 00pa3amMu a30THBIX
u ¢hochopHBIX yI0OpeHuil.
[Tonyuenue, coOupanue, pacro3HaBaHue
U U3y4YeHHE CBOMCTB aMMHaKa.
B3anMoneincTBre KOHIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEIbIO
(BO3MOKHO UCTIOJIb30BAHUE
BHJICOMATEPHAIOB).

Jlabopamophvie onvimul:
[IpoBeneHNE KaYECTBEHHBIX PEAKIIUN
Ha MOH aMMOHHUS U pocdaT-1oH,

Y U3yUY€HUE MPU3HAKOB UX
POTEKaHWUSI.

IIpaxmuueckas paboma

No 3: [Tosrydyenue aMmmuaka, U3y4eHue
€ro CBOMCTB.

Buviuucnenusa:

10 YPABHEHUSIM XUMHYECKHUX PEaKIUi

paboThI B 1aboparopuun

MIPY UCTIOJTh30BaHUH X UMHYECKOM
NOCYIbl U 000PYTOBaHUS.
[Ipon3BOAUTH BBIUUCIEHUS

M0 XUMUYECKUM YPABHEHUSIM.
Hcnonp30BaTh MpU BHIMOJIHEHUU
y4eOHBIX 33JJaHUl TEKCThl yUEOHHKA,
CIPABOYHBIE MaTEPHUAIIBI
(IepUOIUYECKYIO CUCTEMY XUMHYECKHUX
anemenToB J[. . Menneneesa, Tabnuiry
PAaCTBOPUMOCTH KHCIIOT, OCHOBAHUU

Y COJIEU B BOJE, DIEKTPOXUMHUYECKUI PSJT
HaNPSIKEHUN METAIJIOB)
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2.4

O6mas
XapaKkTEepUCTHKA
XAMHYECKUX
3JIEMEHTOB
[VA-rpynmnst.
Yrnepon

Y KPEMHUU, U UX
COEIMHEHUS

OOuras xapakTepucTUKa IEMEHTOB
IVA-rpynmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU
OKHUCJICHUS.

VYrnepon, auioTporHble MOAU(PUKAIUY,
pacnpocTpaHeHue B MPUPOJIE,
dbu3nueckre U XMMUYECKHE CBOMCTBA.
Ancop6mus. Kpyrosoport yrieposa

B [IPUPOJIE.

Oxcunpl yriaepojaa, ux pusndeckue

1 XMMHYECKHE CBOMCTBA, JCHCTBUEC

Ha YKUBBIE OPTaHU3MBI, TIOJTYUYCHHE

U IpUMEHEHHE. DKOJOTHYECKHEe
npoOJIeMbl, CBSI3aHHBIC C OKCHUIOM
yraepona (IV), runoresa rmo6anbHOTo
MOTETUICHUST KJIMMaTa, TApHUKOBBIN
¢ Pexr.

VYronbHast KUCIOTa U €€ COJIU, X
(du3nUecKre U XUMHYECKHE CBOMCTBA,
MOJIyUEHUE U IPUMEHEHHUE.
KauecTBeHHast peakiys Ha KapOOHAT-
noHbl. Mcnonb3oBanre kapOOHATOB

B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH
Y CEIIbCKOM XO3SMCTBE.
[lepBoHayanbHbBIE MOHATHUSA

00 OpraHUYecKUX BEHIECTBAX Kak

0 COEUMHEHMSIX yriiepoja (MeTaH, 3TaH,

OO0BsACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB JIEMEHTOB
IVA-rpynnsl 1 uX COEUHEHUN C yYETOM
CTPOEHHUSI UX aTOMOB.

XapaktepuzoBaTh (pU3nUECKUE

U XMMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB YIJepoaa U KPEMHUS U UX
COCIMHEHUH (OKCHIIOB YIJIEpOJia,
YTOJIbHOM KUCIOThI, KAPOOHATOB, OKCH]IA
KPEMHHSI, KDEMHHUEBOU KHUCIIOTHI,
CUJIMKATOB), COCOOBI UX MOJTyYEHUS,
NpUMEHEHUE U 3HAaYeHUE B MPUPO/IC

Y )KM3HU 4YeJIOBEKa.

OOBSACHATH IPUUUHHO-CIIEACTBEHHY IO
CBsI3b: CTPOEHHUE BEIllECTBa — CBOMCTBA
— MPUMEHEHNE — Ha TpUMepax
COCIMHEHUMN YIJIEpOIa U KPEMHHUS.
OmnpenensaTs KapOOHAT- U CUJTUKAT-UOHBI
B pacTBopeE.

OOBSACHATH CYIIIHOCTD SKOJIOTHUECKIX
npo0OJieM, CBS3aHHBIX C HAXOKIECHUEM
YTJIEKUCIIOTO Ta3a B OKPY KAIOIICH
cpexne.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEpPaMHU
MPOCTHIX COEAMHEHUN (MEeTaH, dTaH,
STUJIEH, allETUJIEH, 3TaHOJ, TJIULEPUH,
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ITHJICH, alleTWICH, dTAaHOJ, TIIUIICPHUH,
YKCYCHasl KHCJI0Ta).

[IpupoaHble HCTOYHUKU YTJIEBOJOPOJIOB
(yromab, mpupo HbIN ra3, HeQTh),
NPOJYKTHI UX niepepaboTku (OeH3MH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TousiTHE O OMOTOTUIECKH BaKHBIX
BEIIECTBAX: JKUpaX, OelKax, yrieBoaax —
U VX POJIH B KU3HU YEIOBEKA.
MarepuanbHOE €TUHCTBO OPTAaHUIECKUX
U HEOPTaHMYECKUX COCIMHEHUH.
Kpemnwuii, ero ¢puznueckue

Y XUMHYECKUE CBOMCTBA, MMOTyUCHHUE

u nnpuMenenue. CoeuHeHHs] KpEeMHUS

B nnpupojie. O01Iue npeacTaBIeHUs

00 okcuge kpemuus (IV) u kxpeMHHEBOM
KUCJIOTE.

CuHKaThl, UX HCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH.
Baxxueiiue cTpouTenbHble MaTepHUAIIbL:
KepaMuKa, CTEKJI0, [IEeMEHT, OCTOH,
xene300eToH. [IpoGiaemblr 6e30macHoTO
UCTIOJTL30BAHUS CTPOUTEIBHBIX
MaTepuaioB B OBCETHEBHOM JKU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Moienu KpUCTAITNYECKUX PEIIeTOK

YKCYCHAasi KUCIIOTa), B3aUMOCBSI3b
HEOPTaHWYECKUX COCMHEHUN yTiepoja
Y OpPTaHUYECKUX BEIIECTB.

OmnuceBaTh poib OETKOB, KUPOB

U YTJ1€BOJI0B B ()yHKIIMOHUPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
HCTOYHHUKOB YIJIEBOJOPOJIOB, UX POJIb

B OBITY ¥ IPOMBIIIJIEHHOCTH.
[IpoBOIUTH BHIYUCIICHUS 110 YPABHEHUAM
XAMUYECKUX PEAKIUM.

[1nanupoBaTh U OCYIIECTBISATh

HA MPaKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBI, IPOBOAUTH HAOIIO/ICHUS,
JienaTh BBIBOJIBI TIO pe3yJibTaTaM
HKCIIEPUMEHTA MPU NPOBEACHUU
71a00paTOPHBIX OTIBITOB U MPAKTUYECKUX
paodoT.

CnenoBaTh paBuiiaM 0€30TacHOM
paboThl B Taboparopuu

MIPU UCTIOJIL30BAaHUH X UMHUECKOM
MOCYy bl U 000PYJOBAHMUS.
Hcrons30BaTh NP BHIMIOJIHEHUN
y4eOHBIX 33JJaHUul TEeKCThl yUeOHHKA,
CIPABOYHBIE MaTEPHUAIIbI
(ITepuonnueckyro cUCTEMY XUMHUYECKUX
anementoB J[. 1. Menneneesa, Tabnuiy
pPacTBOPUMOCTHU KHCIOT, OCHOBAHUM
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anmasa, rpadura, QyuiepeHa.
O3HakoOMJIEHHE C TIPOLIECCOM aJIcOpOLIU
PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPONUCTBOM
MIPOTUBOra3a.

O3HakoMJIE€HUE C MPOAYKIHEN
CHWJIMKAaTHOM MPOMBIILIEHHOCTH
(Buneomarepuaiibl: cUIMKaTHas
MPOMBIIIJIEHHOCTD ).

Mopenu MosieKyJl OpraHuueCKuX
BEILIECTB.

Jlabopamopmuwiii onvim:

[Tonyuenue, coOupanue, pacrno3HaBaHUe
Y U3YUYEHHE CBOMCTB yTJIEKUCIIOTO Ta3a.
[IpoBeneHnE Ka4€CTBEHHBIX PEAKIIUINA

Ha KapOOHAT ¥ CHITUKAT-UOHBI

Y U3YUEHUE MPU3HAKOB UX

IPOTEKaHMUS.

llpaxmuueckue pabomul:

No 4. TTosrydeHue yriieKucaoro rasa,
W3YUYEHHE €0 CBOWCTB.

Ne 5. Pemienue skciepuMeHTanbHbIX
3a7a4 1o TeMe « BaxHeume HemeTalIbl
U UX COCJITUHEHUS.

Bviuucnenus:

10 YPABHEHUSIM XUMHUUYECKHUX PeaKIuii

U COJIEH B BOJE, AIEKTPOXUMUYECKUH psif
HaNpsKEHUN METAJIJIOB)

Hroro no pazuneny

25
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MeTtaJ/uiibl M HX CO€IHUHEHUS

3.1

OO1ue cBOMCTBA
METAJIOB

OO6uras xapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
noJioxkenus B [leprnoanueckont cucreme
XUMHUYECKUX JIEMEHTOB

J .M. MeHneneesa u CTpOEHUST aTOMOB.
Crpoenue metaiioB. Merannuueckas
CBSI3b U METAJJINYECKAs
KPUCTAJNIMYECKAsl PEIlETKa.
DIEKTPOXUMHUUYECKUI psil HAPSIAKECHUN
MeTaJJIOB. DUBHUECKUE U XUMUYECKUE
cBoicTBa MeTayioB. OO1IHE CrIOcOObI
noiay4eHus: metannos. [lonstue

0 KOPPO3UH METAJJI0B, OCHOBHBIE
CHOCOOBI 3aIIUTHI KX OT KOPPO3HUHU.
CrnaBsl (CTalb, YyTYH, JIOPATIOMUHUM,
OpoOH3a) ¥ KX NMPUMEHEHHUE B OBITY

Y IIPOMBIIIIIEHHOCTH.

Xumuueckuii IKcnepumenm:
Ilemoncmpayuu.

OO6pa3ibl METaII0B U CIUIABOB.
N3yyeHne pe3yabTaTtoB KOPpO3UU
METAJJIOB (BO3MO>KHO HCITOJIb30BAHUE
BHJICOMATEPHUAIOB).

JlabopamopHvie onvimoi:
O3nakomiieHuE ¢ 00pa3laMu METaII0B
U CIUIaBOB, UX (U3HUYECKUMU

PackpbiBaTh CMBICIT M3y4aeMbIX NTOHATUN
Y TIPUMEHSTH 3T TIOHATHSI TIPU OTIMCAHUHU
CBOMCTB BELIECTB U UX MPEBPAICHUU.
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ UX COSUHEHHUI C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIIOB,
o01ue GU3NIECKUe U XUMHUYECKUE
CBOMCTBA METAJIOB.

XapaktepuzoBaTh 00IIUE CITOCOOBI
MOJTyYEeHUS METAJLIIOB.

OnuceiBaTh COCOOBI 3alIUTHl METAILIIOB
OT KOPPO3UH.

CnenoBath mpaBuiaM 0€30MacHOM
paboThI B 1abopaTropuu

MIPU UCTIOJIL30BAaHUM XUMHUUYECKOM
MOCYIbl U 000PYIOBaHMUS.
[Ipou3BOANTH BBIYUCIEHUS

M0 YPABHEHUSM XUMHUYECKUX PEaKIui,
€CJIM OJIMH U3 PEAareHTOB COJICPKUT
PUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B Mape Wi TpyIiIe.

Hcnonp30BaTh Npu BITOJIHEHUN
y4eOHbIX 33JJaHUN TEKCTbl yueOHUKa,
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CBOMCTBAMHU.

Buviuucnenus:

110 YPABHEHUSAM XUMUUYECKUX PEaKIIHA,
€CJIU OJIUH U3 PEareHTOB COJCPIKUT
puMecH

CIIpaBOYHBIC MaTEPUAIIBI
(ITepnonndeckyro CHCTEMY XUMHYECKUX
sanementoB /. . MenzeneeBa, Tabiuily
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUM

U COJIEH B BOJIE, DIIEKTPOXUMUIECCKUN DS
HaMpsHKEHUH METaIoB)

3.2

Baxueiiue
METAJJIBI U UX
COEIUHEHUS

16

[IlemouHbIC METAILIBIL: TTOJIOKECHHUE

B [lepuoanueckoi cucreMe XuMHUYECKUX
anemenToB JI.1. Menpaeneena,

CTPOCHHE UX aTOMOB, HAXOXJCHHUE

B npupoae. Pu3ndeckne U XuMHUIECKUE
CBOMCTBa (Ha MpUMEpPE HATPUS

1 Kanust). OKCUABI ¥ THAPOKCHIBI HATPUS
u Kanus. [IpuMeHeHne 1menoyHbIX
METaIJIOB U UX COCTMHEHUM.
IllenouHO3EMeENbHBIE METAIbI MArHUMH

U KAIBIIMH: MOJIOKECHUE

B [leproanyeckon CUCTEME XUMUYECKUX
sanemenToB .M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJECHUE B IPUPOJIE.
duznyeckre U XMMUYECKHUE CBOMCTBA
MarHusl 1 kanbnusi. BaxHeniiue
COCTMHECHUS KaibIus (OKCHI,
THAPOKCH], cOn). JKeCTKOCTh BOIbI

Y CIIOCOOBI €€ YCTPAHEHHSI.

AJIIOMUHUN: OJ0KEHHUE

B [Iepnoanueckoit cucteme

OOBsACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB 2JIEMEHTOB-
METaJJI0B U UX COCIMHEHUI B rpynmnax

C YUYETOM CTPOECHUS UX aTOMOB.
Xapakrepu3oBaTh (PU3NYECKUE

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB METAIJIOB U UX COEUHEHUI
(OKCHAOB, TUIPOKCUIOB, COJIEH),
CHOCOOBI X MOJIyU€HUs, TPUMEHEHHUE

Y 3HaY€HUE B MPHUPOJE U KU3HU
YenoBeKa.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMepax U3y4yaeMbIX BELIECTB.
Pacno3naBath ¢ TOMOIIBIO Ka4€CTBEHHBIX
peakiuii HOHBI METAJJIOB: MarHus,
KaJbII¥sl, ATIOMHUHUSA, ITMHKA, xene3a (11)
u xene3a (III), menu (I1).

Jloka3biBaTh aM(pOTEPHBIA XapaKTep
OKCUOB ¥ TUAPOKCUAOB ATIOMHUHUS

48




XUMHYECKUX JIEMEHTOB

J.1. MeHneneeBa, CTpOCHHE aTOMa,
HaxoXxjeHue B mpupoje. dusnyeckue

1 XUMHUYECKHE CBOMCTBA aJIFOMHUHUS.
AwmboTepHbIe CBONCTBA OKCHIA

Y TUJIPOKCUIA ATFOMUHUS.

JKeneso: nosnoxenue B [leproanueckoit
CHUCTEME XUMHUYECKUX DJIEMEHTOB

JI.1. MenpneneeBa, CTpOCHUE aTroma,
HaxoXxjeHue B mpupoje. dusnyeckue

1 XUMHUYECKHE CBOMCTBA JKEJE3a.
Oxcunibl, THIPOKCHUIIBI U comu xkene3a (11)
u xene3a (III), ux cocrtas, cBoiicTBa

Y TIOJTyYEHHUE.

Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMOJICUCTBHUS OKCHAA
KaJbIMsl U HATPUS C BOJOU (BO3MOMXKHO
WCIIOJIb30BAHKUE BUICOMATEPUAIIOB).
OxkpaivBanue miaMeHH HOHAMHU
HaTpHs, KaJIUs U KaJIbIUs

(BO3MOHO HCTIOJIb30BaHUE
BHJICOMATEPHUAIOB).

HccnenoBanrne CBOMCTB KECTKOM BOJIBI.
[Iporiecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCITOJIb30BaHHE
BHJICOMATEPHUAIIOB).

Y [[UHKA.

[TmanupoBaTh U OCYIIECTBISATh

Ha MPaKTUKE XUMHUYECKHUE
AKCMIEPUMEHTHI, TIPOBOIUTH HAOTIOACHHUS,
JienaTh BBIBOJBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPHU MPOBEIACHUU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
paodoT.

CnenoBath mpaBuiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPU UCTIOJIL30BAaHUH XUMHUUYECKOM
MOCYIbl U 000PYIOBaHMUS.
[Tpou3BOIUTH BBIYUCICHUS

110 XUMHUYECKUM yPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B Mape WIv TPYIIIIE.

BricTpanBaTh pa3BepHyThIe MTUCHMEHHBIC
U YCTHBIE OTBETHI C ONIOPOU

Ha nHopmalro 13 yueOHHUKa

Y CIIPaBOYHBIX MAaTEpUATIOB, TPaAaMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHSA THIHBINA
anmapar Kypca XuMUu
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JlabopamopHvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, KaJIbIys, aTFOMUHUSA,
nuHka, xenesa (1) u xenesa (I11), meau
(IT), onrcanue MPU3HAKOB MX
MPOTEKAHUS.

UccnenoBanue ampoTepHBIX CBOMCTB
THJIPOKCH/IA ATIOMUHHS U TUAPOKCUIA
IIMHKA.

Ilpaxmuuecxue pabomol:

No 6. J)KecTkocTb BOJIBI U METO/BI €€
yCTpaHEeHUs.

Ne 7. Pemienue skciepuMeHTaIbHbIX
3a/a4 1o TeMe «BaxxHeiime MeTamibl
1 UX COCIUHEHUS.

Bviuucnenus:

10 YPaBHEHHUSIM XMMHUYECKUX PEaAKIIUH,
€CJIM OJIUH U3 PEareHTOB JlaH B U30BITKE
WJIW COAEPKUT MPUMECH;

MacCOBOM JTOJTU BBIXOJa MPOAYKTa
peaKIu

Utoro no pazneny 20
XuMHS M OKPY:KaOIIas cpeaa
4.1 | Xumus 3 BemectBa u MaTepuansl B IOBCEIHEBHOW | XapaKTEPU30BATh POJIb XUMUHU

¥ OKpY>Karomas
cpena

KU3HU 4desioBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB U XUMUYECKUX
peakuuii B ObIiTy. [lepBas nomonipb

B pa3Iu4HbIX cpepax AesiTeTbHOCTH
JIIOJI€W, OCHOBHBIE BEILIECTBA
Y MaTepUaJIbl, IPUMEHSIEMBIE B KU3HU
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MPU XUMHUYECKUX
0KOTax U

OTpaBJICHUAX.

XVMUYECKOE 3arpsi3HCHUE
OKpY>KaroIien cpenpl (nmpeneabHas

A0IIyCTUMAasA KOHOCHTPpAIUA BCIICCTB.

Ponp xumun

B PELIEHUH IKOJOTUUECKHUX MPOOIIEM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenue o6pa3iioB MaTepuaioB
(cTeKy10, CIUTaBBI METAJIJIOB,
MOJTUMEPHBIE MaTepHaIbl)

COBPEMEHHOTO YEJIOBEKa.
OOBsICHATH ycIIOBHA 0€30MacHOTO
UCIIOJIb30BaHMS BEIIECTB U XUMHUICSCKUX
peakuuii B OBITY.

AHanM3upOBaTh U KPUTHIECKU
OIICHUBATh MH()OPMAITUIO O BIIMSHUN
MPOMBIIIEHHOCTH, CEIHCKOTO
XO0351CTBA, TPAHCIIOPTA U JIp. HA
COCTOSTHHE

OKPYXKAIOIIEH CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO MIOMOIITH
Y XUMUYECKUX 0KOTax U
otpaBneHusX. [[puHUMaThH yyacTue B
00CyXICHUU MTPOOJIeM XUMUIECCKOU |
IKOJIOTUIECKON HAIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIHIO
1o npoOieme

W IIpeJiaraTh BO3MOJKHBIC Iy TH €€
penieHus

Hroro no pazneny: 3
PesepBHOE Bpems 3
OBUIEE UM CJIO 68
YACOB

10 ITPOI'PAMME
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TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Koamn4vecTBo yacoB
Ne HaumenoBaHue pa3jesioB K 0 DJIeKTPpOHHBIE (U (PPOBbIE)
n/n U TeM MPOrpaMMbIl Bcero OHTPOJALHBIC PaKTHIECKNE o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThbI
Pa3znea 1. [lepBoHayajibHbIe XUMHYECKHE OHATUS
XuMus — BakHas 00J1acTh bubanoreka [JOK
11 €CTECTBO3HAHUA U 5 ) https://m.edsoo.ru/7f41837¢
' IIPAaKTUYECKON I'JIOBAJI-JIAB https:/globallab.ru/
JIEATEIIHHOCTH YeJIOBEKa
BemecTBa 1 XuMuueckue bubmorexa [OK
1.2 n 15 1 https://m.edsoo.ru/7f41837¢
peakiuu [JIOBAJI-JIAB https:/globallab.ru/
Hroro no pazneny 20
Pa3znen 2. BaxkHeiinime npeacTaBuTe/ i HEOPraHM4eCKHX BellecTB
bubanoreka [JOK
21 Bo3zayx. Kucnopog. 6 https://m.edsoo.ru/7f41837c
) TToustue 00 okcumax I'JIOBAJI-JIAB https://globallab.ru/
Bogopoa. Ilonstue o buGimorexa LIOK
2.2 Alopox. 8 1 https://m.edsoo.ru/7f41837¢
KHClloTax 1 Cojlix TJIOBAJI-JIAB https:/globallab.ru/
bubmoteka [OK
23 Bopa. Pacteopsl. Ilonstue 5 1 1 https://m.edsoo.ru/7f41837¢
) 00 OCHOBaHUIX T'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIACCHI bubmoreka I[JOK
24 HEOPraHU4ECKUX 11 1 1 https://m.edsoo.ru/7f41837¢
COoeqUHEHNH I'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazneny 30
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Paznen 3. [lepuoanyecknii 3akon u [lepuoanyeckas cucrema xumnieckux 3jemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumnueckas cBsizb. OKHCANTEIHLHO-BOCCTAHOBHUTEIbHbIE PeaAKIIuN

[lepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢c

3.1 XHMIIECKHX EMEHTOB /1. 7 [JIOBAJI-JIAB https:/globallab.ru/
N. Menneneesa. Ctpoenue
aToMa
X .

3.2 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCIILHBIC TJIOBAJI-JIAB https:/globallab.ru/
peaxkinu

bubmnoteka [JOK
Uroro no pazgeny 15 https://m.edsoo.ru/7f41837c
TJIOBAJI-JIAB https://globallab.ru/
Bbubmuortexa [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
T'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOI'PAMME
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9 KJIACC

KoJsmm4yecTBO 4acoB DJIeKTPOHHbBIE
HauMeHoBaHue pa3esioB U TeM u¢ppoBbie
Ne ni/m pasi Kontpoabnbie | IIpakTHyeckne (widp )
NMPOrpamMMabl Bcero oOpa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
Pasnen 1. BeuiecTBO M XUMHYECKHE PEAKIIUU
bubmoreka [JOK
11 [loBTOpeHue u yriybaeHue 3HaHHi 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX Pa3/eNioB Kypca 8 Kiiacca I'JIOBAJI-JIAB
https://globallab.ru/
bubmunoreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 https://m.edsoo.ru/7f41a636
' peakuuii I'JIOBAJI-JIAB
https://globallab.ru/
bubmmoreka [JOK
13 ONEKTPOIUTHUYECKAS AUCCOLUALINS. 3 1 1 https://m.edsoo.ru/7f41a636
' XVMHUYECKHE PEaKIIUH B pacTBOpax I'JIOBAJI-JIAB
https://globallab.ru/
Wroro no pasgeny 17
Pasznen 2. HemeTa/sibl M MX COeAMHEHHUS
bubmuoreka [IOK
21 OO1mras xapakTeprucTUKa XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' snemeHnToB VIIA-rpynmel. ["anorens ['JIOBAJI-JIAB
https://globallab.ru/
OO1ras xapakTepucTUKa XUMHYECKUX bubmiorexa LIOK
2.2 sneMmenToB VIA-rpynnel. Cepa u eé 6 hitps: . edsony i 1a6i6
' PYTHIEL £-€p TJIOBAJI-JIAB
COCAMHCHHA https:/globallab.ru/
OO1as xapakTeprucTUKa XUMHYECKUX br6morexa LIOK
2.3 aneMeHTOB VA-Tpynmbl. A3ot, hocdop U ux 7 1 https:/m.edsoo.ru/7412636
' YHIRL ASOT, TJIOBAJI-JIAB
COCAMHCHHA https://globallab.ru/
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OO01mmas xapakTepUCTUKa XUMUYECKHUX

bubmnoreka [IOK
https://m.edsoo.ru/7f41a636

24 9JEMEHTOB IVA-rpynnsl. Yriepon u 8 CTTOBAJLJIAE
KPEMHHH 1 UX COCHCHI https:/globallab.ru/
Uroro no pazgeny 25
Pa3znea 3. Mera/uibl M MX COeIMHEHHUS
bu6moreka [JOK
31 OBLIC CBONCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
: m [JIOBAJI-JIAB
https://globallab.ru/
bubmnoreka [IOK
3.2 Bakueimue MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/741a636
) T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 20
Paznen 4. XuMusi 4 oKpy:Kaomas cpeaa
bubmuoreka [IOK
4.1 BeniecTBa u matepuabl B )KU3HHU YEIIOBEKA 3 https://m.cdsoo.ru/741a636
) I'JIOBAIJI-JIAB
https://globallab.ru/
Uroro no pazgeny 3
bubmmroreka [JOK
P 3 https://m.edsoo.ru/7f41a636
€3€pBHOE BpeMs TJIOBATLJIAE
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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NOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosm4yecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoxka Kontpoabubie | IlpakTnyeckne A op
n/n Bcero u3yyeHusi | oOpazoBaTejbHbIE
padoThI padoThI
pecypcsbl
[Ipeamer xumun. Pois xumun B
1 1 https://m.edsoo.ru/7efb3c3c
’KA3HU 4yenoBeka. Tena u BelecTBa
[lonsiTue o MmeToaax Mo3HaHUA B
2 A 1 https://m.edso0o.ru/9f459e9a
XUMUH
[Tpaktraeckas padora Ne 1 «IIpaBuna
a00ThI B T1a0OPATOPHUH U MPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ 1ab0paTOPHBIM
000pyIOBaHHEM
UYuctele BemecTBa 1 cMecH. CriocoObl
4 m . 1 https://m.edsoo.ru/8dffecad
paszeneHus cMecen
[TpakTraeckas padora Ne 2
5 «Pa3nenenue cmecell (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKH IIOBAPEHHOU COJIM)»
6 ATOMBI U MOJIEKYJIbI | https://m.edsoo.ru/434a3592
XUMUYECKHE JIEMEHTHI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMUYECKHUX DJIEMEHTOB
[IpocTeie U CI0XKHBIE BEIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
10 Xumunueckas popmyna. BaneHTHOCTh 1 https://m.edsoo.ru/3adc28cl
aTOMOB XUMHUYECKHUX 2JIEMEHTOB
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OTHOCHUTEIIFHAS ATOMHAs Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCUTETBHAS MOJICKYJISIpHAS Macca
MaccoBas 1011 XUMHYECKOTr0

12 a https://m.eds00.ru/95bcb815
JJIEMEHTA B COEAUHEHUU
KommuectBo BemecTBa. MoJIb.

13 B https://m.edsoo.ru/668edb4a
MomnsipHast macca
dusnueckre U XUMUYECKHE SIBIIEHUSL.

14 https://m.edsoo.ru/8b878fcf
XUMHYECKas peakius
[Ipu3Haku ¥ yCIOBUS IPOTEKAHUS

15 P y P https://m.eds0o.ru/84214963
XUMUYECKUX PeaKInit
3aK0H cOXpaHeHHUs MACChl BEMIECTB.

16 p B https://m.edsoo.ru/aalcl52d
XuUMHUYECKHE YPaBHEHHS
Brruncienus KoJnu4uecTBa, MacChl

17 BEILECTBA 110 YPAaBHEHUIM https://m.edsoo.ru/b1656492
XUMUYECKUX PeaKInit
Knaccudukamnus XuMHIeCKUX

18 peakiuii (COeIMHEHHUS, PA3JIOKEHUS, https://m.edsoo.ru/fe58191f
3amelieHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sunukiIoneauct. O0o0meHne u https://m.edsoo.ru/213bbeaf
cHUCTEMATHU3aIUs 3HAHUI
KontpomnsHas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BelecTBa 1 XUMHUYECKUE PEAKLINN»
Bo3nyx — cmech ra3zos. CocTtaB

21 Bo3tyxa. Kucnopon — sneMeHT u https://m.edsoo.ru/237315cf

npocroe BemecTBo. O30H
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22

DU3NYECKUE U XUMUYECKHE CBOMCTBA
KHUCJI0poaa (peakiiuu OKUCICHUS,
ropenue). [TosTue 06 okcumax

https://m.edsoo.ru/67245d2f

23

CrnocoObl moy4eHus KUCaopoa B
J1a00paTOPUH U MPOMBIILICHHOCTH.
[IpuMeHeHne KHCI0poaa

https://m.edso00.ru/896247cb

24

TernoBoit 3P PexT xumudeckon
peaKIuu, MOHSATHE O
TEPMOXMMHUYECKOM YPaBHEHUU, IK30-
U DHJIOTEPMHUYECKHUX PEaKIHIX

https://m.edsoo.ru/4d71febb

25

TomnmmBo (HedTh, Yrojib U METaH).
3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €T0
MIPEIOTBPALLCHUS

https://m.eds00.ru/62a61752

26

[MpakTrueckas padota Ne 3 mo Teme
«[Tonmy4yenue u codupanue
KHCJIOPOJIa, U3YUYEHHE €r0 CBOWCTB»

https://m.edso00.ru/329545¢9

27

Bonmopon — aneMeHT u mpocToe
BelecTBo. Haxoxenue B mpupoje

https://m.edsoo.ru/2325645f

28

dusnueckre 1 XUMUUECKUE CBOUCTBA
Bojopoza. [Ilpumenenue Bogopona

https://m.edsoo.ru/ae9eb4b5

29

ITonsiTHE O KHCIIOTAaX U COJISIX

https://m.edsoo.ru/d743b{8d

30

CnocoObl nosy4eHus BOJOpOa B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

[Tpaktraeckas padora Ne 4 mo Teme
«Ilony4enne u cobupanue BOJAOPOAA,
HU3y4YEHUE €TO CBOKWCTBY»

https://m.edsoo.ru/37a3324a

32

Monspabiii 00b€M ra3oB. 3aK0H
ABorazpo

https://m.edsoo.ru/714a252d
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33

Brruncienust 00EMa, KoJIMYeCcTBa
BEIIIECTBA Ta3a Mo €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIH 00BEMY

https://m.edsoo.ru/25858514

34

Brrunciienust 00EMOB Ta30B [0
YPaBHEHHIO PEaKI[UH Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIEHUN Ta30B

https://m.edsoo.ru/ae3d2633

35

dusnuecke 1 XUMUUECKUE CBOUCTBA
BOJIbI

https://m.edsoo.ru/272b514c¢

36

Cocras ocHoBanuii. [lousrue 00
WHAUKATOPax

https://m.edsoo.ru/3d2634ef

37

Boga kak pacTBopuTelb.
Hacpiennble 1 HeHaChILIEHHBIE
pacTBOpbl. MaccoBas 707151 BElecTBa
B pacTBOpE

https://m.edsoo.ru/2b19b4el

38

[TpakTuueckas pabota Ne 5 mo Teme
«IIpuroroBnenue pacTBOpPOB €
onpeaeaEHHOM MacCOBOU J10J1€H
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/9f55a219

39

KontponsHas padora Ne2 mo teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxkcupl: cocTa, KiIaccupuKaius,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[Tonydyenue u XUMUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
amM(pOTEepPHBIX OKCHIOB

https://m.edsoo.ru/bce52bca

42

OcHOBaHHUS: COCTaB, KJIacCUpUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a
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43

[Tonydyenue u XUMUUYECKHE CBOMCTBA
OCHOBAaHUU

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: coctas, knaccuduxanus,
HOMEHKJIATypa

https://m.edso00.ru/c589a687

45

[Tonydyenue u XUMHUUYECKHUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOEI MMOJIYUYCHUA, XUMHUUCCKUEC
CBOKMCTBA

https://m.edsoo.ru/66bad57a

47

ITpakTuueckas padota Ne 6. Pemenue
HKCIIEPUMEHTAIIBHBIX 3a]a4 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPIraHUYECKUX
COCIMHEHUI

https://m.edsoo.ru/ef5f5b6d

48

FGHGTI/I‘-IGCKaH CBA3b MG)KIIy
KJIaCCaM¥U HEOPTraHUYECKUX
COeIMHEHNN

https://m.edsoo.ru/3eafb436

49

O00011IeHNE U CUCTEMAaTH3AIINS
3HAHUHI

https://m.edsoo.ru/aedf982e

50

KontponsHas padora Ne3 mo Teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coelMHEeHU "

https://m.edsoo.ru/53e93cf2

51

HCpBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_II/II/I
XHMHYECKUX 3J1eMeHTOB. IloHsATHE O
rpymnmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/45cb955f

52

[Ieproanueckuil 3aKOH U
Ilepnonnueckas cucrema
XHUMHUYECKHUX dj1emeHToB J[. W.
MenneneeBa

https://m.edsoo.ru/acfe3f3c
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53 Ilepuonpl, Tpynnbl, MOATPYIIIIBI https://m.edsoo.ru/dd7cc851
Crpoenue aromoB. CocTaB aTOMHBIX

54 https://m.edsoo.ru/b34e5fbl
snep. N3oromnsl
Ctpoenue 371eKTPOHHBIX 000JI0YeK

55 aTOMOB 3JieMeHTOB [leprnoanyeckoit https://m.edsoo.ru/fb64d6ef
cuctemsl JI. 1. Menaeneena
XapakTepuCTUKa XUMUYECKOTO
9JIEMEHTA MO €0 MOJIOKCHUIO B

56 . https://m.edsoo.ru/3627atb4
Ilepunonnueckoit cucreme /. H.
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa

JISI pa3BUTHSA HAYKH U IpakTHKU. ]I,

57 LD Y . Ii A https://m.edsoo.ru/83762e95
N. MenaeneeB — y4€Hblid, IeAaror 1
rpaKJaHUH
PesepBHbiii ypok. O000IIeHUE 1

P P N bubmmoreka [JOK
58 CHCTEMaTHU3allus 3HAaHUH /
. https://m.edsoo.ru/00adb33c

Bcepoccuiickas nposepouHas padbora
KonTtponbras padota Ne4 o teme

59 «CtpoeHue aToMa. XuMuyeckas bubmuoreka LIOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paboTta
ONEKTPOOTPHULIATEILHOCTE AaTOMOB

60 pooTpHHl https://m.edsoo.ru/2667a766
XAMHYECKUX DJIEMEHTOB

61 HonHasg xuMHU4decKas CBsI3b https://m.edsoo.ru/2628¢f49
KoBaneHTHas noasgpHas XuMHu4ecKas

62 p https://m.eds00.ru/67{b6476
CBSI3b
K

63 OBAJICHTHAA HEMOJIAPHAA https://m.edsoo.ru/f32e6211

XHUMHYCCKasa CBA3b
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64 CreleHb OKHUCIEHUS 1 https://m.edsoo.ru/fe73b9dc
OKHUCINTENBEHO-BOCCTAHOBUATEIILHBIE

65 1 https://m.edsoo.ru/665e¢2d2d
peakuuu

66 OKHUCINUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PeseprHbIii ypok. O600meHne u
cucTeMaTu3alus 3HaHUH 10 TEME

67 1 https://m.edsoo.ru/62539d2¢
«CtpoeHue aToMa. XUMHUYECKas
CBA3b)
PesepBusblii ypok. O000IIEHNE U

68 p yp Iil 1 https://m.edsoo.ru/c8769b1b
CHUCTEMATHU3AaIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KJIACC

KoimnuyecTBo yacon JIeKTPOHHbIE
Ne Hara nu@poBbIe
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcebl

[Tepuonuueckuii 3aK0OH.
Ilepuonnueckas cucrema

1 proa 1 https://m.edsoo.ru/ac197bf5
XHUMHUYECKHUX djiemeHToB J[. W.
MenpaeneeBa
3aKOHOMEpPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOIOB
Knaccudbukanusa 1 HoOMeHKIIaTypa

3 (ucar P 1 https://m.edsoo.ru/d96e16b9
HEOPTraHMYECKUX BEIICCTB
Bunpl XuMH4eCKOU CBSI3U U THUIIBI

4 A . 1 https://m.edsoo.ru/e39821fc
KPHUCTAJUNIMYECKUX PEIIETOK
Kontponbnas padota Nel o teme
«IToBTOpenue u yriyoienue

5 Up yry 1 1 https://m.edsoo.ru/2a531ece
3HAHUM OCHOBHBIX Pa3JIeJIOB Kypca
8 xkiaccay
Kiraccudbukanmsgs XuMUIecKux

6 (}) H 1 https://m.eds00.1u/61{97329
peakuii o pa3IMuHbIM IPU3HAKAM
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 peakuuu. [lIoHATHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEaKIUsIX
IloHgaTHE O XUMHUYESCKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHH. (DaKTopH, BIIMAOIINC

63


https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

Ha CKOPOCTh XUMUYECKON PEaKIIu1
U OJIOKEHNE XUMHUYECKOTO
paBHOBECHUS

OKUCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINHU

https://m.edsoo.ru/16ddaal?

10

Teopus 3IEKTPOIUTHUECKON
muccoruani. CUiIbHBIE U C1a0ble
AIIEKTPOTUTHI

https://m.edso0.ru/965c6a66

11

HonHbIe ypaBHEHMS peaKLUi

https://m.edsoo.ru/43f4b85¢

12

XUMHUYECKHE CBOMCTBA KHUCIIOT U
OCHOBaHMH B CBETE MPE/ICTABICHUI
00 PJIEKTPOTUTHYECKON
JIUCCOLIMAIIUN

https://m.edsoo.ru/9adee23c¢

13

XUMHNYECKUE CBOMCTBA COJIEU B
CBETE MPECTaBICHU 00
BIEKTPOIUTUYECKOU TUCCOLUALINU

https://m.edsoo.ru/339ae525

14

[Tonsarue o ruaponuse coyei

https://m.edsoo.ru/be3c2519

15

O00011IeHNE U CUCTEMAaTHU3ALINS
3HAaHUU

https://m.edso00.1ru/78322bfb

16

[TpakTrueckas padora Ne 1.
«PerieHue 3KcrepuMeHTaIbHbIX
3aauy»

https://m.edsoo.ru/c172d37d

17

KonTponsnas padora Ne2 o teme
«INEKTPOTUTHIECCKAS
Juccoruanys. XuMu4ecKue
pEaKIuu B pacTBOPaX»

https://m.edsoo.ru/2b5a2162
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18

OOmast xapaKTepuCTHKA TaJIOTEHOB.
XHWMHUYECKHE CBOMCTBA HA MpUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnopooaopoa. ComnsiHas KUCIO0TA,
XUMUYECKHE CBOMCTBA, MOJIyYCHHE,
MpUMEHEHNe

https://m.edsoo.ru/daf6b6e7

20

[MpakTuueckas padota Ne 2 o Teme
«ITosyyeHue COJISIHON KUCIIOTHI,
HU3y4YEeHUE €€ CBOMCTBY

https://m.edsoo.ru/9a2bd4de

21

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIUM, €CIIU OJ1H
W3 peareHToB JaH B U30bITKE

https://m.edsoo.ru/fa37c¢94c

22

OOmrast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmnsl

https://m.edsoo.ru/e79ebfa3

23

ANoTponHbIe MOAU(PHUKAIINH CEPHI.
Haxoxnenue cepel u e€
COCIMHEHU B IPUPOJIE.
XUMHUYECKHUE CBONCTBA CEPBI

https://m.edsoo.ru/5¢3339bd

24

CepoBoiopoa, CTPOCHHE,
¢bu3znYecKue U XUMHYECKHE
CBOIICTBa

https://m.edsoo.ru/384dcc68

25

Oxcunppl cepbl. CepHasi KHCIIOTA,
¢bu3nuecKre 1 XuMHUYECKHE
CBOMCTBA, IPUMEHECHUE

https://m.edsoo.ru/ae5652f6

26

XHUMHUYECKHUE PEAKLIUH, JICKALIUE B
OCHOBE IPOMBIIIIEHHOTO CI10c06a
IIOJIy4E€HHS CEPHOM KUCIIOTBI.
XUMHUECKOE 3arpsi3HEHNE

https://m.edsoo.ru/acc7d4bf
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OKPYXaroIIEeH Cpebl
COCTMHEHUSIMU CEPBI

27

Brruncienne MmaccoBor 107U
BBIX0JIa IPOAYKTa PEAKLINU

https://m.edsoo.ru/7dac2b46

28

OOm1ast xapaKTepUCTUKA SJIEMEHTOB
VA-rpynnsl. A3or,
pacrpocTpaHeHue B IpUpoie,
(bu3HYeCKNe M XUMHUUYCSCKHE
CBOKMCTBA

https://m.edsoo.ru/6bfdf145

29

AmMUuak, ero pusnueckue u
XMMHMUYECKHE CBOMCTBA, OJyUYeHHE
U IIpPUMEHEHHue

https://m.eds00.ru/e69bfb89

30

[MpakTuueckas padota Ne 3 o Teme
«IlonyueHne ammuaka, U3y4eHue
€ro CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3OTHas KHCIOTa, €€ pu3nveckue u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHre HUTPATOB U CONEH
aMMOHHS B KaU€CTBE MUHEPATbHBIX
yaoOpeHuii. XuMHU4ecKoe
3arpsisHEHUE OKPYKAIOLIEeH cpebl
COEIMHEHHUSMHU a30Ta

https://m.edsoo.ru/7tbdef49

33

®docdop. Oxcua pocdopa (V) u
dbocdhopnas kucnora, Gu3nIecKue u
XUMUYECKHE CBOMCTBA, MOTyUCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonb3oBanue ¢pochatos B
Ka4yeCTBE MUHEPAITbHBIX

https://m.edsoo.ru/79¢51b82
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yaoOpeHuid. 3arpsi3HeHNE
pupoIHOH cpeabl hocharamu

35

Yraepon, pacpocTpaHeHHE B
npupoze, Gusndeckue u
XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcuapl yriepoja, ux usnueckue
Y XMMUYECKHE CBOMCTBA.
DKoJoru4eckue npoosieMsl,
CBsI3aHHBIE C OKCUOM YIJIepoja
av)

https://m.edsoo.ru/a6915c¢71

37

VYroapHas KUCJIIOTa U €€ COlIu

https://m.edsoo.ru/36a13d99

38

[Tpaktraeckas padora Ne 4 mo Teme
"TlosyueHue yriekucsiaoro rasa.
KauectBennas peakuus Ha
KapOoHaT-uoH"

https://m.edsoo.ru/4de4a8dc

39

[lepBoHavanbHbIe MOHATHSA 00
OpPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHHUSX YyIJiepoa

https://m.eds00.1ru/822fb263

40

Kpemuuii u ero coeuuenus

https://m.edsoo.ru/1e94ee3a

41

[MpakTuueckas padora Ne 5.
Pemmenue sxcrepuMeHTaIbHbIX
3a1a4 110 TeMe «BaxHeiime
HEMCETAJJIBI U UX COCANHCHU )

https://m.edsoo.ru/d72fa3e8

42

Kontponbras padota Ne3 o teme
«BaxxHenme HeMeTalJIbl U UX
COECIUHEHUS

https://m.edsoo.ru/f5bae73d

43

OOm1ast xapakTepuCTUKa
XUMUYECKUX IJIEMEHTOB —

https://m.eds00.ru/83192917
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MeTaJIoB. MeTtajumnueckas CBs3b U
METaJUTMYECKask KPUCTAIIINYECKAst
pemérka. PU3nvecKue CBOKMCTBA
METaJIOB

XHUMHUUYECKHE CBOMCTBAa METAJIOB.

44 DIEKTPOXUMHUYECCKUHN PST https://m.edsoo.ru/5a41d1d4
HANPSHKEHUN METaJIOB
OOmme crmocoObl MOTydeHUs
MeTasuioB. CriiaBbl. Berancnenus

45 10 YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/435b87d4
peaKkui, eciIu OJIMH U3 PEareHTOB
COJICPXKUT NIPUMECH

46 [TonsTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/2c¢28f427

47 [llenounple MeTaLIBI https://m.edsoo.ru/c86edbda

48 OKCHIEI H THAPOKCH ! HATPHS https://m.edsoo.ru/4fdeelae
KaJus

49 HlenoquogeMeHBHf 16 METAILIbE = https://m.edsoo.ru/2bb5cf7b
KaJbIIUH U MarHuu

50 Baxxueimme coequHEHNUS KAJIBLIIUA https://m.edsoo.ru/85¢2cal6

51 O6O6erHHe 1 crHeTeMaTHsatA https://m.edsoo.ru/593a4ab7
3HAHUM

52 JKEcToCTs BOZBI 1 CTIOCOGH €8 https://m.eds00.ru/869f76b9
yCTpaHEHHUs
[IpakTuyeckas padora Ne 6 mo Teme

53 "YKECTKOCTDH BOJBI U METOIBI €€ https://m.edso0o.ru/669f6cdd
ycTpaHeHus"

54 ATOMUHUN https://m.edsoo.ru/37¢792¢ee
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55

Am(oTepHBbIe CBOIICTBA OKCHIA U
THJIPOKCHIA

https://m.edsoo.ru/82b7fa7d

56

Keneso

https://m.edsoo.ru/b3996d2a

57

OKCI/II[BI, TUAPOKCU/BI U COJIN
xenesa (1) u xenesa (III)

https://m.edsoo.ru/c3f79221

58

O00011IeHNE U CUCTEMATHU3ALINS
3HAaHUU

https://m.edsoo.ru/dbd9af72

59

[MpakTrueckas padora Ne 7.
Pemenue sxcnepuMeHTaIbHBIX
3aja4 no teme «Baxueime
METaJIJIbl U UX COCIUHCHUSDY

https://m.edsoo.ru/462adf7f

60

Boruncnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUI, €CIIU OJIMH
W3 PEarcHTOB JIaH B U30BITKE HIIN
COIEPKUT IPUMECH. Bprancnenus
MAacCOBOM JIOJIM BBIXOJA IIPOJYKTa
peakuuu

https://m.edsoo.ru/a7a5913a

61

O00011IeHNE U CUCTEMAaTHU3ALINS
3HaHUU

https://m.edsoo.ru/eed7f912

62

KontponsHas padora Ne4 mo Teme
«BaxkHelme MeTaIbl U UX
COCTMHEHHSD»

https://m.edsoo.ru/5b499218

63

BemectBa n maTepuansl B
IIOBCEJHEBHOH JKM3HM YeJIOBEKa

https://m.edsoo.ru/483adc3a

64

XUMHUUYECKOE 3arpsi3HEHUE
OKPYKaroIIEeH Cpebl

https://m.edsoo.ru/f3f919fd

65

Pons xumun B PCUICHUHN
9KOJIOTHYCCKHUX HpO6J’IGM

https://m.edsoo.ru/a98127b9
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PeseprubIiii ypok. O6001mIeHE 1

66 . 1 https://m.edsoo.ru/1¢364847
cHUCTEMATHU3AaIUs 3HAHUI
Pese i . 06006

67 PBHBIH YPOK © IileHHe 1 1 https://m.edsoo.ru/56f46bf5
CHCTEMAaTH3aIus 3HAHUH
Pese i . 0600

68 SCPBHBI YPOK © I}IeHHe 1 1 https://m.edsoo.ru/b221b45¢
CHCTEeMAaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJIbHOH IMPOI'PAMMBI

8 KVIACC

Kon
NPOBePAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOI1
06p330BaTeJ'le0]71 nporpaMmMbl OCHOBHOI'O 0o01ero 06p33OBaHI/Iﬂ

1

ITo Teme: «IlepBoHaYAIBHBIE XUMUYECKUE TTOHATHS

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHHM DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOAHAsI W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEIbHAs aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBasi 0l XUMHUYECKOTO
9JIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM, XMMHUYECKAast PEaKIIHs,
Kiaccuukanusa peakuuid: peakUUu COEIUHEHHUs, pPEeaKluu
pa3NoKEHHUs, peaklUUd 3aMeLIeHMs, pPeakUMH OOMEHa, 3K30- U
SHIOTEPMUYECKUE PEAKIINH, TEIUIOBOU 3P QEKT peakluuu, pacTBop,

MaccoBast J10JIsl BeIIeCTBa (IIPOLIEHTHAsI KOHIIEHTpAIMs) B paCTBOPE

1.2

HWJUIIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSATHH H

MMPUMCHATL OTU ITOHATHUS ITPHU OITMCAHWU U BEUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHUUYCCKYIO CUMBOJIMKY JJII COCTABJICHUA (1)OpMy'J'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ

1.4

pacKpbiBaTb CMBICII 3aKOHOB COXpAaHCHHA MACChl BCHICCTB,
IMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YYCHHA, 3aKOHa

ABoraapo

1.5

OnpeaAC/JIATE BaJICHTHOCTH AaTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHHUAX

1.6

KJIACCH(PHUIIMPOBATh XUMUYECKHE peakUuu (M0 YHCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 10 TETIOBOMY 3 deKTy)

1.7

BBIUHCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIYHCIISITH MAacCCOBYIO JIOJIO XMMHYECKOTo 3JIeMeHTa 1mo (opmyiie

COCITMHEHUS,

1.9

BBIYUCIATHE MAaCCOBYIO JOJIHO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSTH €CTECTBEHHOHAYYHBIE METO/IbI TTO3HAHUS — HAOIOICHUE,
U3MEpEHUe, MOJCIUPOBAHUE, OSKCIEPUMEHT (pealbHBd U

MBICJICHHBIN )

ITo Teme: «Baxueiimme npeacTaBUTENN HEOPTAaHUYECKUX BELIECTB)

2.1

pPaCKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MOHSTHUM: OKCHun,

KHCJIOTa, OCHOBAaHHC, COJIb

2.2

ONpCACIATh IMPUHAMJICKHOCTb BCUICCTB K OHpeI[eJ'IéHHOMy KJIaccy

COEMHEHMH 110 popmynam

2.3

KHaCCI/I(l)I/II_[I/IpOBaTB HCOPraHMYCCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA
BEIIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXKasl ONMHUCAaHNE TIPUMEpPaMu
MOJIEKYJISIPHBIX ~ YPaBHEHHMH  COOTBETCTBYIOIIMX  XHMHUYECKHUX

peakuun

2.5

IIPOrHO3UPOBATH CBOICTBa B€OICCTB B 3aBUCUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXKHOCTHU IMPOTCKAHHUA XHUMHNYCCKHX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

ClleloBaTh IpaBWJIaM II0Jb30BaHUS XHMMMUYECKOW TIOCYIOH U
71a00paTOpPHBIM 00OPYAOBAHMEM, a TaKXke MpaBHJIaM OOpalleHus ¢
BELICCTBAMHU B COOTBETCTBUM C WHCTPYKLUUSAMH 10 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KHMCIIOPOJA), IPUTOTOBIECHUIO
pacTBOPOB C OIPEAEIIEHHOM MacCOBOM JOJEW pPacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMHUUYECKHE IKCIIEPUMEHTHI
10 PacIO3HABAHUIO PACTBOPOB WICJIOYEH U KHUCIOT C IOMOILBIO

UHAUKATOPOB (JJaKkMyc, (heHoN(pTaNIenH, METUIIOPAHIXK U IPYTHE)

2.7

MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakIuu

ITo Teme: «llepuommueckuit 3akoH u Ilepromnueckas cucrema
xumuyeckux sneMeHtoB J[. M. MengeneeBa. CTpoeHHE aTOMOB.

Xumnueckas cBa3b. OKUCIHTEIBFHO-BOCCTAHOBUTEIBHEIC peakunumn»

3.1

PACKpPBIBATE CMBICI OCHOBHBIX XUMHWUYCCKUX MOHATHI AApO aToMa,

JJIEKTPOHHBII CJIOM aToMa, aTOMHAas OpOUTanb, paauyc aroma,




XMMUYECKas CBsI3b, MOJISIPHAS U HEMOJSPHAs KOBAJICHTHAS CBSA3b,
3JIEKTPOOTPUIATEIBHOCTh, UOHHASI CBSI3b, WOH, KAaTHOH, AHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/II_[I/IpOBaTB XUMHUUYECKHUE DJIEMEHTBI

3.3

OIHCHIBATh M XapaKTepu30BaTh Tabauunyto popmy [lepnonndeckoit
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pasziuyaTbh MOHATUS «TJaBHas
noarpynna (Arpynma)» u «mobounas mnoxrpynmna (brpymma)y,

«MaJIbIe» M «OOJIBIINE) epUoOabL
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packpsiBaTh cMmbici llepuomnueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBAaTh IIOHUMAHUE NEPUOJUYECKOM  3aBUCHUMOCTHU
CBOWCTB XHMHWYECKHUX DJIEMEHTOB OT HUX T[OJOXEHUSI B

Ilepnonnueckon cucreme

3.5

COOTHOCHTH O0OO3HAYCHMS, KOTOphIE HMMEITCS B  TabOIUIe
«llepuognueckas cucrema XxuMuueckux snaemeHtoB JI.N.
MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOSHHUSI aTOMOB
XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsja sjupa, OOINee YHCIIo

OJICKTPOHOB U pACTIPCACIICHUC UX 10 SJICKTPOHHBIM CHOHM)

3.6

OonpeaAcyIATL  CTCIICHb  OKHUCJICHHA 3JICMCHTOB B 6I/IHapHLIX

COECIUHEHUAX

3.7

ONPENENIATh BUJl XUMHUYECKOHN CBsI3W (KOBaJIEHTHAass U HOHHAs) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsieMmble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1

IIo Teme: «BemecTBo 1 XMMHUYECKaAs pcakuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATHUM: pacTBOp,
3JICKTPOJIUTHI, HEJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS TUCCOLMAIIMS,
peakuu HOHHOTOo OOMeHa, KaTajau3aTop, XUMUYECKOe PaBHOBECHE,
oOpaTtumbIe u HeoOpaTUMBbIe peakuum,
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIE peakiuuu, OKHUCJIUTEIb,
BOCCTAHOBUTEIb, OKHUCJIEHHWE W BOCCTAaHOBJIECHHUE, AaJJIOTPOIUS,

aM(OTEepHOCTh, XUMHYECKas CBs3b (KOBaJICHTHAs, WOHHAas,




MeTaJIJII/I‘ICCKaFI), KpuUCTallInuCeCKasa pCHIéTKa, CIlJIaBbl, CKOPOCTb

XHMUYECKON peakuuu

1.2

HIUTIOCTPUPOBATE B3AaMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSATHH U

MMPUMECHATE 3TU TOHATHA IIPHU OITMCAHKWHN BEIECTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMS JIEKTPOJIUTUYECKON AUCCOLUALUM KUCIIOT,
LIEeJIOYEH U COJIEH, NOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEAKLIMN

WOHHOI0 0OMEeHa

1.4

PaCKpbIBATh CYINHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKum“d

IMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajlaHca dTUX peaKI_lI/Iﬁ

1.5

IIpOBOAUTD paC‘léTLI 10 YPaBHCHUIO XUMHYECKOH pcaknuun

IlIo temam: «Hemerannbl U UX COeAUHEHHUS» U «MeTallbl U HUX

COCAUHCHMU

2.1

XapakTepu3oBaTh  (ONMUCHIBATH) 00mMe W crenuduyecKue
XHUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, TIOTBEPIK 1A
ONHMCaHUE MPUMEpPaMU MOJEKYJSPHBIX M HWOHHBIX YpaBHEHUH

COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUI

2.2

COCTaBJIATH YPABHCHUSA peaKum‘/'I, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHETUYCCKOM CBSI3U MCKY BCHICCTBAMU PA3JINYHBIX KJIaCCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU HPOTCKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

24

CJel0BaTh IMpaBUJIaM TIOJIb30BAaHUSA XUMUUECKOM TMoCcyqol u
nabopaTopHbIM 000pyZOBaHUEM, a Tak)Ke MpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBHITOIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHHUIO U COOUPAHUIO

I‘a3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTH PEaKLMH, MOATBEPKAAIONINE KAa4eCTBEHHBI COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABaTh OIBITHBIM IyTEM XJIOPHJI-,
Opomun, womuna, KkapbObonart, Qocdar, cuamkar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHUSI, NOHBI N3YYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaxX HCOPraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus 1 OKpy Karolas cpeiar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYeckux mnoHsatuil: [IJIK

BCHICCTBA; KOPPO3Hd MCTALIIOB




3.2

HpI/IMCHﬂTI) OCHOBHBIC onepaum/l MBICHHTGHBHOﬁ HCATCIIBHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHE, OOO0OIIEHHWE, CHUCTEeMaTH3AIIHIO,
BBISIBJICHHC HpI/ILII/IHHO-CJ'Ie)ICTBeHHI)IX CB5[3€I\/’I — HJIA I/I3y‘-I€HI/I${
CBOﬁCTB BCIICCTB U XHUMHNUYCCKUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TO3HAHHS — HAOIIOJCHUE, U3MEpEHUEe, MOJICITHPOBAHUE,

HKCHEPUMEHT (peajbHbIN U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KNIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHM A

1

HepBOHa‘-IaJ'IBHBIC XUMHUYCCKHUC ITOHATUA

1.1

Hpez[MeT XHUMHH. POIb XMMHUH B JKU3HU YeJoBeKa. XUMHUSI B CHCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBaA BCIICCTB. ArperaTHoe COCTOSAHHUC

BCIICCTB

1.2

Ilonsrue o METOAaX ITIO3HAHUA B XUMHH. Yucteie B€HIICCTBA U CMECCH. Cnoco0n1

paszaeneHus cmecei

1.3

ATOMBEI © MOJICKYJIBIL. Xumudeckre daeMeHTE.. CHMBOIBI XUMHUYECKHX

a1emMeHTOB. [IpocThie u cioXkHBIE BelIecTBa. ATOMHO-MOJIEKYJIAPHOE YUeHHE

1.4

Xummnaeckas popmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX HJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHocUTenbHass aTOMHas — Macca.
OtHocuTenbHas MoOJEKyJsipHas Macca. MaccoBas 1018 XHMHYECKOTO

QJIEMCHTA B COCAMHCHHUH

1.5

KomnuectBo BemecTBa. Mosb. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U 4YMCIAa CTPYKTYPHBIX €JUHMI] BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COCANHCHUN

1.6

du3nyecKue U XUMHUYECKUE ABICHUs. XUMUYECKAs peakus U €€ NMPU3HAKU.
3aKOH  COXpaHEHHs  MacChl  BeHIeCTB.  XMMHYECKHE  YpPaBHEHUS.
Knaccudukamus XUMHUYECKMX  peakuuid (COeOTUHEHMs, pPa3JIoKEHus,

3aMenIeHus, 0OMeHa)

1.7

XWMUYECKUM JKCIIEPUMEHT: 3HAKOMCTBO € XUMHMYECKOW MOCYIOH, C
MpaBUIaM# paboTHI B Ja00OpaTOpUn ¥ TpUEMaMu OOpaIIeHUS € 1a00paTOPHBIM
obopymoBaHMEM, H3y4YeHHWE M ONMUCaHHEe (U3UYECKUX CBOWCTB 00pas3IoB
HEOPTaHMYECKUX BEIIECTB, HaOmojaeHue ¢u3udeckux (IJIaBJICHUE BOCKA,
TasiHUE JIbJ]a, pacTUpaHUE caxapa B CTYIKe, KUTICHUE U KOHJCHCAIUs BOJIbI) U
XUMUYECKUX (TOpeHHe CBeYd, [POKAIMBAHHE MEJHOH IPOBOJIOKU,
B3aMMOJICHCTBHE MeJlla C KHCIOTOMN) SIBICHUM, HAOIIOJICHUE M OINMUCaHUE
MPU3HAKOB TMPOTEKaHUs XUMHUUYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJOPUIOM Oapusi, paslIoKEHUE

ruapokcuaa meau(1ll) mpu HarpeBanuu, B3aUMOJIEHCTBHUE XKee3a ¢ paCTBOPOM




comu meau(1l), n3yueHue criocoO0B pa3iesieHus cMecei (C TOMOIIBIO MarHUTa,
(dbunpTpoBaHUe, BhIMapUBaHUE, TUCTUUISAIUS, XpoMaTorpadus), MpoBeAcHNE
OUMCTKM TIOBapEHHON conM, HAOMIOJEHUE U ONUCAaHUE PEe3yJIbTaTOB
MIPOBEJICHUS OTIbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JJaHUe

Mozenel MoJIeKyJ (IapoCTEP>KHEBBIX )

Baxknenmme npeacTaBuTeIM HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kucmnopon — 3ineMeHT U mpocToe
BemecTBo. HaxoxkaeHue Kucioposa B Mpupoe, PU3NIecKre U XUMHUECKUE
cBoiicTBa (peakuuu ropenus). Oxcupl. Ilpumenenue kucnoponaa. CrocoObl
MOJIyYeHHUs] KHCIopoJa B J1abopaTopuu M IMpoMblnuieHHocTH. Kpyrosopot

Kucjiopoaa B IpupoAac. O30H — AJUIOTpOITHAdA MOI[I/I(I)I/IKaI_II/ISI Kucjiopoaa

2.2

TennoBoil 3¢ (eKkT XUMUYECKOH peakIuu, TePMOXUMUYECKHE ypaBHEHUS,
9K30- U SHJIOTEPMUYECKHE peaklnu. TOIINBO: yrojib U MeTaH. 3arpsa3HeHue

BO3/yXa, YCUJICHHE MapHUKOBOT0 3¢ deKTa, pa3pylieHHe 030HOBOTO CII0A

23

Bomopon — snemeHT u mpocToe BemecTBo. HaxokneHue Bojopoaa B MpUpoIe,
(bu3nUecKkue ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MOJYYCHUSL.

Kucaote! u conmu
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MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMHYECKUM YpaBHEHUSAM

2.5

dusnueckue CBOMCTBA BOAbl. Boga kak pactBopurenb. PacTBOpBbL
HacplnieHHbBIE 1 HEHACBILICHHBIE PACTBOPBL. PaCTBOPUMOCTE BELIECTB B BOJE.
MaccoBast 10as BelecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJBL
OcnoBanus. Ponp pacTBOpoB B IpUpOAE U B XKU3HM denoBeka. Kpyrosopor
BO/IbI B IpUpOJE. 3arps3HEHUE MNpUPOAHBIX BoA. OxpaHa U OYMCTKa

MPUPOTHBIX BOJT

2.6

Knaccudukanus neopranuueckux coeavHenuit. Oxcunsl. Knaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHble) U
HecoseoOpasyrone. Homenknarypa okcunoB. Du3nvecKue U XUMUYECKUE

CBOIMCTBA OKCHJIOB. HonyquI/Ie OKCHIOO0B

2.7

OcHoBanus. Krmaccudukanuss OCHOBaHMM: WIETOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBanuii. Du3nyeckue 1 XMuMHUUYECKHe CBOMCTBA

ocHoBaHuH. [TonydyeHue ocHOBaHUI

2.8

Kucnotsl. Kiaccudukanus kucnor. Homenknarypa kuciot. Ouszndeckue u
XUMHUYECKHUE CBOMCTBA KHUCIOT. Psn aktuBHocTd MetayuioB H.H. Bekerosa.

[losnyyenue kucnor
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Comu. Homenknarypa cosneii. ®u3nyeckue U XUMUYECKHE CBOMCTBA COJICH.

[Tonyuenue conei

2.10

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMU HCOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH HKCIEPUMEHT: KaueCTBEHHOE ONpeJeNieHuEe COJepKaHUs
KHCIIOpOJa B BO3AyXe, MOJlyueHUE, cOOMpaHue, paclio3HaBaHUE M U3Yy4CHUE
CBOMCTB KHCJIOPO/1a, HAOIIOACHNE B3aUMO/ICHCTBHS BEILIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHUS M IPEKpaIeHUsi TOpeHus (TI0xKapa), 03HAKOMIICHHUE C
o0Opa3llaMM OKCHUJOB W OINKCAaHWE MX CBOICTB, MOJy4YeHHE, COOHMpaHUE,
pacmo3HaBaHUE M M3Y4YeHHUE CBOWCTB BOAOpOAa (rOpeHue), B3auMOICHCTBHE
BOAOpO/IA c okcugoMm  meau(Il) (BOBMOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPUANIOB), HAOIIOJCHUE 00pa3LlOB BEIIECTB KOJIMYECTBOM 1 MOUIb,
UCCIIEJOBAaHUE OCOOCHHOCTEH pacTBOpEHHUsI BEIIECTB C  Pa3IU4YHOMN
pPacTBOPUMOCTBIO, NPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM
JoJIell  pacTBOPEHHOTO BEIECTBA, B3aWMOJEHCTBHE BOABI C MeETaJJIaMH
(matpueM u KambleM) (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHATIOB),
OTpeJieNIeHHe PACTBOPOB KHUCIOT M IIEJOYeH C IMOMOIIBI0 HWHIUKATOPOB,
uccaeoBaHue O00pas3I[0OB HEOPraHMYECKHX BEIECTB Pa3NUYHBIX KIIACCOB,
HaONIO/IeHUe W3MEHEHUsT OKPAacKU HHAMKATOPOB B pACTBOpax KHUCIOT H
uienoueit, uzydenue Bzaumoseiictus okcuna meau(Il) ¢ pactsopom cepHoit
KHCIIOTBI, KHCIOT C MeETaJIaMH, PEaKIUil HeWTpaTu3aluu, MOJy4YeHHE
HEpPacCTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeTajula JAPYTruM Hu3
pacTBopa CoJIM, pelleHre dKCIepUMEHTAIbHBIX 3a]a4 10 TeMe «BaxHeilue

KJIaCCbl HCOPTaHUYCCKHUX COCHHHGHHﬁ))

Ilepnonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenpeneeBa. CTpoeHre aToMOB. XUMHUYECKast CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITUH

3.1

[lepBeie MOMBITKH KiIacCH(PHUKANU XUMUYECKUX dJeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX AJIEMEHTOB (IIETOYHbIE U MIEIIOYHO3EMENbHBIE METalIbI,
raJIOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amM(OTepHEIC

OKCHUIbI U TUAPOKCUBI

3.2

Ilepnonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUUYECKUX DJIEMEHTOB
J.. MenneneeBa. KopoTkomepuomHas W JUIMHHONEPHOMHAS (OPMBI
[lepuoanueckoit cucrembl xumuueckux saeMeHtoB J[.M. Menneneesa.
[Tepuonpr u rpynmsl. PU3HUYECKHUN CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpymuIbl 3JICMCHTA




3.3

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponbl. CTpoeHue
3JEKTPOHHBIX 000JI0YEK AaTOMOB IMepBbIX 20 XHMHYECKHUX 3JIEMEHTOB
[lepuomnueckoit cucremsl .M. MenneneeBa. XapakTepucTrKa XUMHUYECKOIO

3JIeMEHTa Mo ero nojoxxkeHnuto B [lepuonnueckoni cucreme .M. Menneneera

3.4

3aKOHOMEpPHOCTH HM3MEHEHHsS pajnyca aTOMOB XUMHMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPyNIIaM U MEPUOLAM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbBI XUMHUYECKHUX
3JIEMEHTOB JUIsI Pa3BUTHUS HAyKu W npakTuku. .M. MennaeneeB — y4€HbIil u

IpaKJaHUH

3.5

XuMunueckas cBs3b. KoBaneHTHas (HOJ'IﬂpHa}I u HeHOJ'IHpHa}I) CBA3b.

aﬂeKTpOOTpI/IHaTeHLHOCTL XHUMHYECKHX 3J1eMeHTOB. IoOHHas CBA3b

3.6

CreneHb okuciaeHus. OKHCINTEILHOBOCCTAHOBUTEIBHBIC pCaKknuunu. HpOI_[CCCBI

OKHCJICHUS U BOCcCTaHOBIICHHU. OKHCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUM SKCHEPUMEHT: H3y4YeHHe OoOpa3loB BEHIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJICHCTBUE TUAPOKCHUIA IIMHKA C PAacTBOPAMH KHUCIOT U
iesouei, IpoBeACHHE OMBITOB, MILTIOCTPUPYIOUIMX TPUMEPHI OKUCITUTEIBHO -

BOCCTAaHOBUTCIIbHBIX peaKLII/Iﬁ (FOpCHI/IC, pCaKku pa3jioKCHU, COG,I[I/IHeHI/IH)

9 KJIACC

Koa

IIpoBepsieMblii 3JIEMEHT COACPKAHM A

BemecTBo 1 xuMuueckas peaKknuusi. HOBTOpeHI/IC

1.1

[Tepuonnueckuit 3akoH. Ilepuoauueckas cucTeMa XUMHYECKUX HJIEMEHTOB
J.U. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, Kalus, KaJbIUi U UX
COCIMHEHUI B COOTBETCTBUH C IOJOKEHHUEM 3JIEMEHTOB B llepuoanye ckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeniecTBa: BHUAbI XUMHUYECKOW CBSI3M. THIMBI KPUCTALTAYECKUX
PELIETOK, 3aBUCUMOCTH CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
peIIETKM W BUAA XUMHYECKOW cBsi3u. Kiaccudukarmuss ¥ HOMEHKIIATypa
HEOPraHMYECKUX BEIIECTB (MEXIyHApOJHAasi U TPUBHAIIbHAS). XUMUUYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIacCaM HEOPraHMYECKUX

COCHHHGHHﬁ, FCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccugukanus XuMu4yecKux peakiui o pa3andHbIM IpU3HaKaMm (110 YUCILy
U COCTaBy y4YaCTBYIOUIMX B pEaKIMU BEIIECTB, 110 TEILIOBOMY 3(PQeKTy, 1Mo
M3MEHEHUIO CTeNEeHEN OKUCICHHS] XUMUUYECKHUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
[0 Yy4YyacTUIO KaTaiuzaTopa). OK30- U DJHAOTEPMHYECKHE peaKLUH,

TEPMOXUMHNYCCKUE YPABHCHU . IlonsTue o CKOPOCTHU XUMHYECKON p€akuuun

1.4

[onsTue 06 0O6paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiuusx. [lonsTue o
TOMOTEHHBIX M TETEPOrCHHBIX peaknusax. I[loHsATHE O XHUMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUSIONIME HA CKOPOCTh XMMHYECKOH pEakIuu MU

IMOJIO)KCHUC XUMHUYCCKOI'0 paBHOBECUS

1.5

OKHCIUTENbHO-BOCCTAaHOBUTECIHHEIC pCaKkuuu, 3J'IeKTp0HHBIfI Oananc
OKHCJIUTEIbHO-BOCCTAaHOBUTEIBHOM pCaKknu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ C HCIIOJIb30BaHHUEM MCTOAA

QJICKTPOHHOI'O Oananca

1.6

Teopust 2IEKTPOTUTHIECKON TUCCOMALINU. DIEKTPOIUTHI U HEIIEKTPOIUTHL
Katuonsl, annonsl. MexaHu3M JUCCOLUAIINY BEILIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckoil cesizu. CreneHs auccounanuu. CUIbHbIE U ca0ble 2JIeKTPOIHUTHL
Peakiiuu nonHoro oomMeHa. YClIoBusi MPOTEKaHUS peakIuii HOHHOTO OOMeHa,
MIOJIHBIE U COKpAII€HHbIE MOHHbBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT,
OCHOBAaHWUW MW COJIEM B CBETE TMPEACTaBICHUNA 00 SIEKTPOTUTUUECKOU

nucconmanuu. KauectBeHHbIe peakiiny Ha HOHBL. [loHsATHE O rMapOIIU3E Colei

1.7

XUMUYECKUM HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTAJUIMUECKUX
pPEmIETOK HEOPraHMUYECKHX BEUIECTB — METAJJIOB M HeMeTallioB (rpadura u
ajaMasa), CJIOXKHBIX BEIIECTB (XJIOpHa HATPHsl); UCCIEJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW peakIuu OT BO3IACHCTBHUS PA3IHYHBIX (DAKTOPOB,
HCCIIEI0BAaHUE  BJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEHIECTB,  Ipoliecca
JUCCOLIMAIIMKM  KHUCJIOT, WIeJoueid M cosied (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEpPUAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIONIMX TPU3IHAKH
MPOTEeKaHUs peakIuii HOHHOTo oOMeHa (00pa3oBaHKe 0Ca/IKa, BEIICICHHUE rasa,
o0pa3oBaHKE BOJbI); OMBITOB, WIUTFOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEAKIU (TOpEeHUE, PeaKlK Pa3IoKeHUs, COeAMHEHNUS);
pacro3HaBaHUE€ HEOPTraHWYECKUX BEIIECTB C IMOMOIIbI0 Kaue€CTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 uX coequHEHUS

2.1

O6IJ_[8.SI XapaKTEepuUCTHKa TaJIOI'CHOB. OcobenHoCcTH CTpOCHHUA AaATOMOB,

XapaKTCpHBIC CTCIICHHU OKHCJICHUA. CTpOCHI/Ie n (I)I/ISI/I‘IGCKI/IC CBOICTBaA




MPOCTHIX BEIIECTB — raJOr€HOB. XUMHUUYECKHE CBOMCTBA HAa MPHUMEPE XJIOpa
(B3auMoeiicTBIE ¢ MeTaulaMH, HEMEeTaJIaMU, 1IeJI04aMu). XJIOPOBOJIOPO/I.
Consnas KHcCjioTa, XHMHYCCKHEC CBOfICTBa, MMOJYy4YCHUE, IIPHUMCHCHHC.
JeiicTBue XJjiopa M XJOPOBOJOPOJa HAa OpraHu3M 4esoBeka. Baxkueimme

XJIOPUAbI U KX HAXO0XKIACHUC B IIPUPOJLC

2.2

OOmiast xapaktepuctuka 3y1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTEIIeHU OKKcIeHus. CTpoeHue 1 (Pru3nuecKre CBONCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJAa W CEphl. AJUIOTPOIHBIE MOIU(PUKAIN
KHUCJIOpO/Aa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOOPOA, CTPOEHUE,
¢bu3ndeckue U XuMudeckue cBoiicTBa. OKCHIBI cepbl Kak MpeACTaBUTENH
KHCIIOTHBIX OKCHJ0B. CepHas KMCIOTa, PU3NYECKHEe 1 XMMHUECKHUE CBOMCTBA
(obmme Kak mpeacTaBUTENs Kilacca KUCIOT U crenupuieckue). XuMUYecKue
peaxiuy, Jexaluye B OCHOBE IPOMBIILICHHOTO CIIoco0a MOIydeHus: CepHO
kucioTel. [Ipumenenne. Conu cepHOl KUCIIOTHI, KaUeCTBEHHAs! peaKlUs Ha
cynbdaT-noH. HaxoxaeHue cepol U €€ coeTMHEeHUI B IpUpoJie. XUMHUYECKOE
3arpsi3HEHNE OKpY KarolIel cpeibl COeAMHEHUSIMU CePbl (KUCIOTHBIE H0XKIH,

3arpsA3HCHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €TO npeaoTBPALICHHU A
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OOmrast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEMEHW OKHCJICHHSA. A30T, pacnpocTpaHEHUE B
npupoe, pu3ndecKrue u XuMuIecKkre cBorcTa. KpyroBopor azora B mpupo/ie.
AmMuak, ero ¢u3MYEeCKMe U XHUMHUYECKHE CBOICTBa, IOJydYyeHUE U
npumenenue. Conu amMMOHUS, UX (U3MYECKHE U XMMHYECKHE CBOMCTBa,
npuMeHeHue. KauecTBeHHas peakiiys HA HOHbI aMMOHHUSL. A30THas KHCIIOTa, €€
nosryueHue, U3nIecKre 1 XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTEeNs
Kjlacca KHUCJIOT W crnenududeckue). Mcmonp3oBaHUE HHUTPATOB U COJNEH
aMMOHHUSI B Ka4eCTBE MUHEpAJIbHBIX yn00OpeHui. XUMHUUECKOEe 3arps3HEHME
OKPY’KAIOIIeH cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arpsi3HEHUE

BO3/yXa, IOYBHI U BOJIOEMOB)
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docdop, annorponHsle MoauduKanuu Gocdopa, GuznUecKkre U XUMHUECKUE
cBoiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciora, (usnueckue u
XUMHUYECKHEe CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX yI00peHui

2.5

O6mas xapaktepucTtuka 3jaeMeHTOB [VA-rpymnmel. OCOOCHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKHUCIEHUs. YTIIEepoAd, auIOTPOIHBIE

Moau(pUKaLMM, PAcTIpOCTpaHEHHE B NpUpoJe, (PU3NUYECKHE U XUMHYECKHe




cBoiicTBa. Ancopouuns. Kpyrosopot yriepona B npupoae. OKCuibl yrieposa,
X (pU3NYECKHUe W XUMHYCCKHE CBOMCTBA, JICHCTBUE HA YKUBBIC OPTaHU3MBI,
MTOJIYYCHHE U PUMEHEHHE. DKOJIOTHIECCKUE TIPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yrinepona(IV); rumoreza rino0anbHOTO MOTETUICHUS KJIMMAaTa;, MapHUKOBBIN
apdext. YrompHas KuCioTa W €€ CONM, X (PU3NUECKHEe W XUMUUYECKHUE
CBOICTBa, MOJIyUCHHE U MpUMeHeHHe. KauecTBeHHas peakius Ha KapOoHaT-
noHbL Mcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U

CEIILCKOM XO351CTBE

2.6

HepBOHa‘-IaJ'II)HI)IC IMOHATHSA 00 OPraHN4YCCKHX BCHICCTBAX KAaK O COCAIUHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, ALCTUJICH, 3TAHOJI, TIIMLCPUH, YKCYCHasd
KI/ICJ'IOTa). HX cocTtaB M XMMHYECKOE CTPOCHUC. [TonsTne 0 OMOJIOrUYECKH
BAXKHBIX BCHICCTBAX: XUPaAX, 6em<ax, YHJICBOAAaX — W HUX pPOJIM B KHU3HU
YCJIO0BCKaA. MaTepI/IaJIBHOG CAUHCTBO OpPTraHUYCCKHUX KW HCOPTraHUYCCKHUX

COEeIMHEHU N

2.7

Kpemnuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, IIOJyYCHHE W
npumenenue. CoequHeHus KpeMHus B mpupone. O0mue npeactaBieHust o0
okcuze kpemHusi(IV) u kpemuueBoit kucnore. CHIMKATHI, UX UCIOIH30BAHHE
B ObITy, MEAMIIMHE, TNPOMBIIUIEHHOCTH. BakHeilme CTpouTeNbHbBIC
MaTepHallbl: K€pamMuKa, CTEKJIO, IEMEHT, 0eToH, jkene300eToH. [Ipobiembr
0€301acCHOTO HCIOJIB30BAHMS CTPOUTEIBHBIX MATEPHATIOB B IOBCEIHEBHOM

KHN3HU

2.8

XUMHUYECKUH 3KCIIEpUMEHT: U3yueHue 00pa3l0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEJCHNE KAYECTBEHHBIX PEAKIIMI HA XJIOPU -
HMOHBl M HaOJIOJEHHE NPU3HAKOB UX IPOTEKAHUS; OMBITHL, OTpa)Karollue
¢busznYecKue 1 XMMUYECKUE CBOIICTBA raJIOTEHOB M UX COSAMHEHU (BO3MOXKHO
HCIIO0JIb30BAHME BUJIEOMATEPHUAJIOB); 03HAaKOMJIEHHE ¢ 00pa3laMH XJOPHUAOB
(ramoreHn0B); O3HAKOMJICHHWE C oOOpa3liaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO WCIIOJIb30BAaHWE BHJCOMATEPHUAJIOB); HAONIOJCHUE IIpollecca
o0yrJIMBaHUS caxapa MoJ| IeHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KUCIIOTHL
U3y4YeHHE XUMUYECKHX CBOMCTB Pa30aBI€HHON CEpHOM KHCIIOTHI, TPOBEICHUE
KaueCTBEHHON peakuuu Ha Cyiabpar-uoH H HaOIroAeHuWe TNpu3HaKa eé
MPOTEKaHUsT; 03HAKOMJICHHUE ¢ (PU3MUYECKUMU CBOMCTBaMU a30Ta, pochopa 1 ux
COCIMHEHUH (BO3MOXXHO MCIIOJb30BaHUE BHUIECOMATEpPUANIOB), OOpa3lamMu
a30THBIX U QOochOpHBIX yA0OpEHMIA; MonydyeHue, coOupaHue, paclio3HaBaHue
U U3Y4YEHHUE CBOMCTB aMMHaKa; IPOBEICHNE KaU€CTBEHHBIX PEAKIUI Ha HOH

AMMOHHA U (bOC(baT-I/IOH U HU3Yy4YCHHUC [IIPU3HAKOB HX NPOTCKAHUA,




B3aMMO/IEHCTBUE KOHIIEHTPUPOBAHHON a30THOM KU CIIOTHI C ME/IbIO (BO3MOKHO
UCIOJIb30BAHUE BUJEOMATEPUAIIOB); U3yYE€HUE MOJAEIEH KPUCTAIIIMYECKUX
pewéTok ainMmasa, rpagura, (QymuiepeHa; O3HAaKOMJIEHHE C IPOLECCOM
azcopOLry pacCTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
IIPOTUBOra3a; MOJIydeHue, coOupaHue, pacliO3HABaHUE U U3Y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBEJICHHE KAaYeCTBEHHBIX pPEaKIMil Ha KapOoHAT- |
CUJIMKAT-UOHBl U WU3y4YCHUE IPU3HAKOB MX INPOTEKAaHUs, O3HAKOMIICHHE C
NPOAYKIMEH CUIMKATHON MPOMBILUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAN bHBIX

3aJ1a4 110 TeMe «BakHeNIIe HeEMETAUILI U UX COEUHEHU

MeTannsl 1 UX COeAUHEHUS

3.1

OOmrast XxapakTepucTUKa XUMHUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHHU
ux nosoxkeHusa B llepuoanyeckoil cucremMe XuUMHUUEeCKHX 3neMeHToB JI.M.
MenneneeBa u cTpoeHus arToMoB. CTpoeHre MeTauioB. MeTamindyeckas CBsi3b
U METANIMYECKAs] KPUCTALNIMYECKAs PEIETKA. IEKTPOXUMHUUYECKUM P

HaNpsSOKEHUH METaJIOB

3.2

dusnyeckre 1 XUMHYECKHE CBOMCTBA MeTaioB. O01Me criocoObl MOTyueHUs
MeTaoB. [ToHsATHE 0 KOPPO3UHU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTasb, YyTyH, JIOPAIFOMUHUMN, OpOH3a) U UX IPUMEHEHHE

B OBITY M MPOMBIIUIEHHOCTH

3.3

[llesounble MeTasuIbl: MoJjiokeHue B Ileprnoanyeckoil cucTeMe XUMMHUYECKUX
anemenToB JI.1. MenpaeneeBa; CTpOEHHUE UX aTOMOB; HAXO0XJECHHUE B IPUPOJIE.
duznvecKre 1 XMMUYECKHUE CBOMCTBA (Ha TpuMepe HATpHs U Kaiust). OKCHIbI
158 I‘I/Il[pOKCI/I,Z[bI HanI/ISI 1 KaJiud. HpI/IMeHeHI/IC IICJIOYHBIX MCTAJIJIOB U HUX

COEeIMHEHUN

3.4

IllenoyHo3eMenbHBIE METAUIbl MarHuid W KajbIMM: TIOJOXKEHUE B
[lepnonnueckoit cucreMe xumuueckux dyeMmeHToB J[.M. Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXJeHUE B mpupoje. Pu3ndyeckue 1 XUMUUYECKHUE
CBOICTBa MarHusi U Kalblus. BaxHeilime coelMHEHUs KaibLus (OKCHUI,

THAPOKCHU, coyin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPaHCHHS

3.5

AnromuHuii: nonoxkenue B Ilepnoanueckoi cucreMe XUMHUUYECKHX 3JIEMEHTOB
.. Menneneea; CTpoeHUE aTOMa; HaxOXKACHUE B npupojie. Puszndeckue u
XUMHYECKHE CBOWMCTBAa amoMUHHA. AMQOTEpHBICE CBOMCTBA OKCHIA H

THUAPOKCHAA AJIFOMHUHHA

3.6

Keneso: monoxkeHue B HepHOHquCKOﬁ CUCTEMC XUMHNYCCKUX DJICMCHTOB I[H

MenzeneeBa; CTpOCHHE aToMa; HaxoXJeHUEe B mpupone. dusznyeckue u




XUMHUUYECKHE CBOMCTBA Keneza. Okcuapl, Tuapokcuabl u conu xeneza(ll) u

xenesa(lll), ux cocras, CBOWCTBA M TIOJIyYCHUE

3.7

XUMHYECKUM SKCTIEPUMEHT: 03HAKOMJICHHUE ¢ 00pa3IiaMu METAJIOB U CILJIABOB,
X (pU3NUECKUMH CBOMCTBAMH; U3YUEHUE PE3YIHTATOB KOPPO3UU METAIJIOB
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUSI OKCHUJA KalblUMUsl M HATpus C BOJOM (BO3MOXHO
HCTIOJIb30BAHUE BUJIEOMATEPHUAJIOB); UCCIEOBAHIUE CBOMCTB >KECTKON BO/IBI,
Ipoliecca TOPEHMsI Kejne3a B KHUCIOpoAe (BO3MOXHO HCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIMI HA HOHBI
(MarHus, Kanblus, amoMuHus, uHKa, xkenesa(ll) u xeneza(lll), mexu(Il);
HaOJII0/IEHNE U OMHCAaHKE MPOLIECCOB OKPAIIMBAHUS MIJIAaMEHU HOHAMH HATPUS,
Kanuss M Kaublus  (BO3MOXXHO  HCIIOJB30BAaHHE  BHJIEOMATEPUAIOB);
uccaenoBaHue aM()OTEPHBIX CBOMCTB TMAPOKCUIA ANIOMHHUS M THIPOKCH]IA
LMHKA; pEHICHUE YKCIIEPUMEHTANIBHBIX 33/1a4 110 Teme «BaxkHeime MmeTtanibl

1 UX COCOAUHCHU )

XuMUS U OKpYyXkarolias cpesa

4.1

Hosele marepuansl 1 TexHOnoruu. Bemecrsa U MaTepuasl B IIOBCEIHEBHOU
JKU3HHM 4eJI0BeKa. XMMHUS U 340pOBbe. be3onacHoe uCnoIb30BaHNE BEUIECTB U
XUMUYECKUX peakuuil B ObITy. IlepBasi momMoIp nNpu XMMHUYECKHX OXKOrax u

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH. XHUMHYECKOE  3arps3HECHHE
okpyxarorteit cpeapt [TJIK. Poib Xxumuu B pereHun SKOJIOTUUECKUX IPOOIIEM.
[IpupoaHble MCTOYHUKH YTIEBOJOPOJOB (Yroyib, MPUPOIHBIA ra3, HedTh),

MPOAYKTHI UX TEPEPabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH
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XUMHUYECKHUH HKCIIEPUMEHT: H3y4eHHEe 00pa3I0B MaTepHaIOB (CTEKJIO, CTIIIaBbI

METaJUIOB, IOJUMEPHBIE MATEPUAIIBI)




IMPOBEPAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOT'PAMMBbI OCHOBHOI'O OBHIET'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsieMble TPeOOBaAHUS K MPEeIMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa30oBaTe/bHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopa3oBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TMO3HABAaEMOCTHU SIBJIICHUM Inpupoibl, IOHHUMAHUC 00BEKTUBHOU
3HAYHMOCTH OCHOB XHUMHYECKOH HAaYKH KakK obiacTu COBPCMCHHOI'O
C€CTCCTBO3HAHHMA, KOMIIOHCHTA O6IJ.I€I>1 KYJBTYPBI U HpaKTquCKOﬁ
ACATCIIbHOCTHU YCJIOBCKA B YCJIIOBUAX COBPCMCHHOI'O OGH.[CCTBa;

IMOHMMAaHHUEC MCCTAa XUMUHU CPECAN APYTUX €CTCCTBCHHLIX HAYK

1.2

0 HaAYYHBIX M€TOAaX IIO3HAHH, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAaX HMCCICAOBAaHUA BCIICCTB MW H3YUCHUSA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUC HCIIOJIb30BATbL MOJCIMU  IJIA

O0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax mpodeccHOHATBHOU IeATEITPHOCTH, CBSI3aHHBIX C XUMHCH
U COBPEMCHHBIMH TCXHOJIOTHAMHU, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMHYECKON HAYKH, YTO MO3BOJHUT OOYYAIOIIUMCSI pacCMaTpHBATh
XUMHUIO Kak cdepy cBoedl Oymymei  npodecCHOHAIBHON
NESTEIbHOCTH W  CIeJIaTh OCO3HAHHBIA BBIOOpP XUMHUHU Kak
npoUILHOTO TMpeaMeTa MpH TEepexoJie Ha YPOBEHb CPEIHEro

o0riero o0pa3oBaHUs

Brnanenne cucremMoil XMMHUYECKUX 3HAHUM M YMEHUE NPHUMEHATH

CUCTEMY XUMHUUCCKUX 3HaHI/II\/JI, KOTOpas BKJIFOYACT:

2.1

BaKHEUIIIME XUMUYECKHE MOHATUS: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, IPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOIAHAS U
HEOJHOPOAHAs CMECh, OTHOCUTEIbHbIE aTOMHAasi U MOJIEKYJIsIpHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAsI Macca, MOJISIPHBIA
00BbEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpeaHss), XUMHUECKas
peakuus, peaklnl COEIUHEHUS, PEaKlUH Pa3JIoKECHHS, peaKiuu
3aMelleHus, peakliui 0OMeHa, TEII0Boi 3(peKT peakiuu, 5K30- U
SHJIOTEPMUYECKUE PEAKIIUH, PACTBOP, MACCOBas 10JIsI XMMUUYECKOIO

9JICMCHTa B  COCOAMHCHUH, MaACCOBasg JOJA W  HNPOLCHTHAA




KOHLIEHTpALMs BELLIECTBA B PACTBOPE, PO aTOMA, 3JIEKTPOHHBIHN CJION
aToMa, aToMHas opOuTajb, paJuyCc aroMma, BaJIEHTHOCTb, CTEIEHb
OKUCJICHUS, XUMHYECKas CBSI3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISIPHAs
U HEmoJisipHasi KOBAJICHTHAas CBA3b, MOHHAS CBA3b, METaJINYECKas
CBSI3b, KpUCTAJUTMYECKAs pEIIETKA (ATOMHAs, MOHHAS, METAITHYECKas,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
AIEKTPOUTHYECKAS AMCCOIMANNS, PEaKIMd HOHHOTO OOMeHa,
OKHUCJIMTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU, OKHUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCIEHME W BOCCTAHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOEe PaBHOBECHE, OOpaTHMble W HEOOpaTHUMBIE pPEaKIIHH,
CKOPOCTb XUMHUYECKON peakuuu, karanusarop, IIJIK, xopposus

MCTaJJIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIATAOIIME 3aKOHBI XUMMH: 3aKOH COXPAHEHMS MaccChl,
nepuoandeckuii 3akoH J[.JMI. MenneneeBa, 3aKOH IIOCTOSHCTBA

coCTaBa, 3aKOH ABOTaJpo
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TCOpUH XUMUH: ATOMHO-MOJICKYJIsIpHasa TCOpU:, TCOpHUA

SHGKTpOHHTquCKOﬁ Jucconuanuu

Biianenue ocHOBaMU XMMUYECKON IPaMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMCHHUEC TIPAaBUJIBHO HCIOJbB30BAaTh HM3YUYCHHBLIC BCIICCTBA U
MaTepuaibl (B TOM YWCIIe MHUHEpaJIbHBIE YIOOpEHUS, METAIUIbl U
CIUIaBbI, TPOIYKTHl IEPepadOTKA TNPUPOJHBIX  HCTOYHHKOB
YIJIeBOAOPOIOB (yTJIsl, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETCKOM
XO3$II>1CTB€, Ha TPOU3BOACTBEC W TIOHHMMAHUC 3HAYCHUA KHUPOB,
OelKoB,  YITICBOAOB JUIsI  OpraHM3Ma  YeJIOBeKa; yMEHHE
MMPOTHO3UPOBATH BIMAHUC BCIICCTB U XMMHYCCKHX IMPOLECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOIIyI0 IPUPOAHYIO Cpeay

3.2

YMCHUC UHTCTPUPOBATD XUMHUYCCKUC 3HAHUA CO 3HAHUAMHA APYTUX

yueOHBIX MPEAMETOB

3.3

HaJIMYME OIbITa paboTHl C Pa3IMYHBIMU HCTOYHUKAMU UH(pOpMaLu
10 XMMUU (Hay4dHas U Hay4YHO-TIOINYJIsIpHas JUTEpaTypa, cloBapu,

CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTHUBHO OLICHHUBATh I/IH(1)OpMaI_II/IIO O BCHICCTBaAx, HX
NpeBpalICHUAX U MNpakKTU4YCCKOM IMPHUMCHCHUU HU  YMCHHC

HUCII0JIB30BaTh €€ IJIsI peUICHUA y‘-Ie6H0—H03HaBaTeJ'IBHBIX 3aaad




BHaIICHI/Ie OCHOBaMH MOHSITHHHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

SI3bIKa XUMHU IJIA COCTAaBIICHUS q)OpMy.TI HCOPraHMYCCKUX BCUICCTB,

4 YpPaBHEHUM XMMHUYECKHX pPEaKUWii; OCHOBAMH XHMHUYECKON
HomeHkaTypbl (IUPAC u TpuBnanbHOi)
YMmeHue 0ObSCHATH CBSI3b MOJOXKEHUS dneMeHTa B [lepuonnyeckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUUYECKUX D3JIEMEHTOB (COCTaB W 3apsia sapa, oOIlee YHUCIIO
3JIEKTPOHOB), paCIpEEICHUEM 3JIEKTPOHOB IO SHEPreTUUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIO0B, KATHS U Kb
[IpeacraBnenne O  MNEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX SJIEMEHTOB (paanyc aToMa, 3IeKTPOOTPUIIATEIHHOCTB),

6 MPOCTBIX U CIIOKHBIX BEIIECTB OT IOJOXKEHHUS SJIEMEHTOB B
[lepuoauueckoii cucteMe (B MalblX TMEpUOAAX U TJIABHBIX
MOArPYNIAax) U 3JEKTPOHHOTO CTPOEHUSI aTOMa

7 YMeHue kiaccupuImnpoBaTh:

7.1 XUMHUYECKHUE DJIEMEHTHI

7.2 HEOpraHMYeCcKue BEIIeCcTBa

7.3 XUMUUYECKUE PEaKIuu

8 YMeHue onpeneisTh:

S 1 BaJICHTHOCTb U CTENE€Hb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi

' MOHa

g5 BUJl XMMHYECKOM CBS3M M THUIN KPUCTALTUYECKOU CTPYKTYpHl B

' COEIMHEHUSIX

8.3 XapakKTep Cpelibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIMTEIb U BOCCTAHOBUTEID

9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMHYECKHUE CBOWCTRA!
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOIOPOA, Tpadut, ammas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KalaWi, MarHui,
KaJbIUH, ATIOMUHUH, KEITE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJA,

97 aMMHaK, XJOPOBOJOPO, CEPOBOJOPOMA, OKCHABI M THUAPOKCHJBI

MetaiioB I-IIA rpynm, amomunus, menu (II), uunka, xxenesa (Il u

II), okcunst yraepona (I u IV), kpemuus (IV), azora u pochopa (111




u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTasi, a3oTHas,

dbocdopnas, yroibHas, KpeMHHUEBasI KUCJIOTA U UX COJIN)

MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B

3aBUCMMOCTH OT UX COCTaBa W CTPOCHUA, IPUMCHCHUE BCUICCTB B

>3 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb MPOTEKaHUS
XUMUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJIIPHBIC U HOHHBIC YPaBHECHHUSI PEeaKITUH,
B TOM YUCJIE:
10.1 peakIuii HOHHOro OOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN
103 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOWCTBA HW3YUYEHHBIX KIJIACCOB
' (Tpymni) HEOpPraHUYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUUECKYIO B3AaMMOCBS3b MEXKTy HUMU
11 YMeHue BEIMUCTSTH (TPOBOAUTH PACUEThI):
11 OTHOCUTEIHHYIO MOJCKYJISAPHYI0 M MOJISPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTMHCHUH
11.2 MAacCOBYIO JIOJIFO BEWIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHHUSM XHMHUYECKHX PEaKIHil U HAXOAUTh KOJIMYECTBO
' BEIIECTBa, 00bEM U MACCy PEareHTOB WM MPOIYKTOB PEAKIINHI
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM METOJIaMH HAy4YHOrOo TO3HaHus (HabmoaeHue,
11 U3MEpPEHHE, YKCTIEPUMEHT, MOJICTTUPOBAHNE) IPU N3YUEHHUH BEIIECTB
' U XUMUYECKUX SIBICHHI; yMeHHe c)opMymupoBaTh MpodiemMy u
MPETIOKUTD TyTH €€ PEIICHUS
122 0e3omacHOM PabOThl ¢ XMMHUYECKUMH BEIIECTBAMHU, XUMUUYECKOH
' MOCYy/I0M 1 J1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 6e30macHOro oOparieHus c BEIIIECTBAMH,
MCITOJIb3YeMbIMHU B TIOBCETHEBHOM JKU3HU, MTPABIIIAMH MTOBESICHUS B
123 uesnsax cOepekeHus 3I0pOBbS U OKPY’KAIOIIEH MPUPOJHOU CPEJIbI;

MMOHKUMaHUe Bpeia (OMacHOCTH) BO3/ICUCTBHS HA KUBbIE OpTraHU3MBbI
ONpPEENEHHBIX BEILIECTB, CIoco6oB YMEHBIICHUSA u

MpeAOTBPAIICHNA UX BPCIHOTO BOS)IGI\/'ICTBI/UI




13

Hammume MPaKTHUYCCKHUX HABBIKOB IIJIAHUPOBAHHNA U OCYIICCTBICHUA

CICOAYIOMUX XUMHUYCCKHUX DKCIICPHUMCHTOB:

13.1

HU3Yy4YCHHC u OIIMCaHUuC (1)I/ISI/IIICCKI/IX CBOICTB BCHICCTB,
O3HAaKOMIJICHUE C (1)I/ISI/I‘ICCKI/IMI/I N XUMHWYCCKHUMHU SABJIICHUSIMMU, OIIBITHI,

UJUTIOCTPUPYIOLIME IPU3HAKU IPOTEKAHUSA XUMUYECKUX PEAKIIUN

13.2

U3y4deHHe CIIOCOO0B pa3iesieHus cMecel

13.3

MIOJIy4EHHE KHCIOpOAa M HU3YYEHHE €ro CBOMCTB; IOIy4YeHHUE
BOJIOPO/Ia M M3YUYEHUE €r0 CBOMCTB; MOIyYeHHE YITIEKUCIIOTo ra3a u
M3y4eHUE €ro CBOMCTB; MOJy4YeHUE aMMHaKka U H3yYeHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MaccoBOW JOJel

pacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHEe  WHIWKATOpOB  (TakMyca,  METWJIOpaHXka |
dbenondTanenna) s ONpeACIICHUsT XapaKkTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

HCCIICIOBAaHUE M OINKUCAaHUE CBOMCTB HEOPTaHUYECKHX BEILECTB
Pa3IMYHbIX KJIACCOB; U3yU€HHE B3aUMOIEHUCTBUS KUCIIOT C METaJJIaMH,
OKCHUJIaMH  METAJJIOB, PAacTBOPUMBIMU M  HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMHU; TOJYYCHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO0 MeTajyla JApPYyrdM M3 pacTBopa COJIH;
uccienoBaHue amMGOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHUHHS U

IUHKA

13.7

PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 11O TEMaM: «OCHOBHBIC KJIaCCHI
HCOPraHN4CCKUX COGHHHCHHﬁ)); <<3JI€KTpOJII/ITI/I‘-ICCKaSI
JUCcCconuanus», «Baxnelme HeMeTallIbl U HUX COCOUHCHUA,

«Baxkneime MeTaaabl U UX COCAUHEHUSDY

13.8

XUMUYECKHE  JKCIEPUMEHTHI, WIUTIOCTPUPYIONIME  MPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTO OOMEHA; Ka4YeCTBEHHBIC PEAKIIUU Ha
MPHUCYTCTBYIOIIME B BOMHBIX PAaCTBOPax MOHBI: XJOPHI-, OPOMHUJI-,
womua-, cyiubdar-, ¢docdar-, kapOoOHAT-, CHIUKAT-aHHOHBI,
THIPOKCHUI-HOHBI, KATHOHBI AMMOHUSI, Mar HH S, KBNS, ATIOMUHUS,

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

14

YmMmeHne:




MIPEACTABIATh PpEe3yJbTaThl OSKCHEpUMEHTa B (opme BbHIBOJOB,

14.1 JI0Ka3aTeabCTB, Tpa)UKOB M TAOMUI[ U BBIBISATH IMIUPHUYECKUE
3aKOHOMEPHOCTH
YCTAHABIUBATh  CBSI3M  MEXKAY  pealbHO  HAOJIOAaeMBbIMHU
14.2 XUMHUYECKUMH SBICHUSIMHU W TPOLECCAMU, MNPOUCXONAIIMMU B

MaKpO- U MUKPOMHPE, OOBSICHITH TPUYMHBI MHOTOOOpPa3Hsl BEIIECTB




INEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, ITIPOBEPAEMbBIX HA
OCHOBHOM IN'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMbIid 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaJ'II)HI)IC XUMHNUYECCKUC ITOHATHUA

1.1

UYucTteie BemecTBa U cMecu. CriocoOb!I pa3iesieHus cMece

1.2

ATOMEI U MOJICKYJIBIL. Xumndeckue »diieMeHThl. CHMBOJIBI XHMMHUYECKHX

9JICMCHTOB. HpOCTI)IC 1 CJIOKHBIC BEIICCTBA.

1.3

Xumudeckass ¢opmyia. BaleHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB.

CreneHb OKUCIIEHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OrHocuTelbHAs aTOMHAas Macca.
OTtHOCUTEIbHAS MOJICKYJIIpHAasA Macca. MaccoBas J0JI1 XUMHYCCKOI'o 3JICMCHTA

B COCANMHCHHUHA

1.5

KonuuectBo BemiectBa. Monb. MossipHas macca. Mousipablii 00bEM Tra3oB.

BzanmocBs3b KOJIMYCCTBA, MACChl U YHMCJIa CTPYKTYPHBIX CIMHUIL BEIICCTBA

1.6

du3nyeckre 1 XUMUYECKUE SIBICHUSA. XUMHUUECKas peakuusa u eé IIpHU3HAKH.

3akoH COXPAaHCHH A MACChI BCIICCTB. XuUMHUYEeCcKue YpaBHCHUA

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U Hepnozudqecxaﬁ CUCTEMA XUMHUYCCKHUX 3JICMCHTOB

1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonunueckuii 3akoH. I[lepuoguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.1. Mengeneesa. Ilepronbl u rpynnbl. Ou3ndeckuid CMbICI MOPSIKOBOTO

HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIHI AJIeMEHTA

2.2

Crpoenne atoMoB. CocTaB aTOMHBIX siiep. M3oronsl. OnekTpoHsl. CTpoeHue
SJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHX DIIEMEHTOB

Ilepnonnueckoii cucrems! .M. Menneneena
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3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBLIX TpéX
NepuoaoB, Kajliusd, KaJlbOUA (pazu/lyca aTOMOB, DJJICKTPOOTPULATCIILHOCTH,
MCTAJNIMYCCKUX W HCMCTANIMYCCKUX CBOfICTB) n HuXx COGI[I/IHCHI/II‘/JI B
COOTBETCTBHHU C IIOJOKCHHEM JJICMCHTOB B Hepno,unquKoﬁ CHUCTEMC U

CTPOCHUCM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuueckast cBs3b. KoBasieHTHast (MOJSpHAsT W HEMOJSIpHAs) CBA3b.
DNEKTPOOTPULIATEIBHOCTh ~ XMMHUUYECKUX  3JeMEHTOB. VoHHas  CBA3b.

Mertannndeckas CBI3b




3.2

Tunel KpUCTAIIMYECKUX PEIETOK (aToOMHas, HOHHAs, MeTajlInyecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BHJIA

XUMHUUYECKON CBSI3U

Baxueiimme npencTaBuTeNIM HEOPraHMYECKUX BemecTB. Hemerammbl U uX

COCIUHCHUA. MeTannbl 1 UX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX COEJIWHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amM(pOoTepHBIC) u
HecoJieo0pa3yrole; OCHOBaHMN (IIENIOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCIOT (KUCIOpOAcoAepKalue U OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJeH (CpEAHUX U KUCIIBIX)

4.2

®du3nyeckue M XHUMHUYECKHE CBOMCTBa MNPpOCThIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOPOAa, Cephl, a30Ta, Gpocdopa, yriaepoja, KpeMHUs

4.3

duzndecKkne U XUMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA,
HaTpusd, KaJlud, Marousa U KaJlblWs, aJJTIOMUHUA, XKEJIC3a. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

pAaa HaHpH)KeHI/Iﬁ MCTAJIJIOB

4.4

duzndecKrne 1 XUMHYSCKUE CBOMCTBA BOAOPOJHBIX COG,Z[I/IHGHI/Iﬁ HCMCTAJJIOB!:

XJIOPOBOJIOPOJIa, CEPOBOJIOPOIA, aMMHUAKa

4.5

dusznvecKue 1 XUMUYECKHE CBOWCTBA OKCUAOB HeMeTaiwioB: cepsl (IV, VI),
azorta(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyaenne

OKCHI0B HEMECTAJJIOB

4.6

Xumuyeckue cBoricTBa okcuaoB: MetamioB IA-IIIA rpynn, uunka, meau(1l) u

skenesa(ll, ). [TomyyeHue okcHU10B METAIIOB

4.7

XUMHUUYECKHE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THIPOKCHIOB (Ha IpHIMEpPE
THJIPOKCUIOB allIOMHHUS, Kene3a, I[uHKa). [lomydeHue OCHOBaHUN U

aM(pOTEepHBIX THIPOKCUIOB

4.8

OO0mme XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOIHON, CEPOBOAOPOIHOM,
CEPHHCTOMU, CEpHO, a30THOM, hocPOopHOM, KpeMHUEBOH, yronbHO. OcoObie
XUMHYECKUE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue KuciaoT

4.9

O0mue XuMUYeCKre CBOMCTBa cpeaHuX cojel. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHHME BOJOpOaa, KHCIOpOJa, aMMHakKa,

YTIICKUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyuenne aMMHaKa, CEpHON M a30THOM KHUCIIOT B MPOMBIIIIEHHOCTH. O0111e

CIIOCOOBI MMOJIYUYCHHUA MECTAJITIOB




4.12

I'eneTndeckas CBA3b MCXKIY KJIaCCaMU HCOPraHN4CCKUX COCI[I/IHGHI/If/'I

XUMHAYECKHUE PEAKIIUH

5.1

Knaccudukanus XuMruuecKIX peakuii o pa3IMuyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B peakLUU BELIECTB, MO TEIJIOBOMY 3(QeKTy, 1o

U3MEHEHHUIO CTEIICHEH OKHMCIICHHS XMMHUUECKHUX 3JI€MECHTOB

52

TennoBoit 3¢ ekt XxuMHUecKoil peakiuu, TEPMOXMMHUYECKHE ypaBHEHHSL.

OK30- M 9HJIOTEPMUYECKHUE pEaKMH. TepPMOXUMUYECKNE YPAaBHEHHUSI

53

OKMCIIMTEITEHOBOCCTAHOBUTEIIBHEIC pPCaKnu. OKHCIINTEIH U BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHHA n BOCCTAaHOBJICHUA. QHCKTpOHHHﬁ OanaHC

OKHCJIUTEIbHOBOCCTAaHOBUTEILHOM pcakunun

54

Teopm[ SHGKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. aﬂeKTpOHI/ITH

H HEBJICKTPOJIUTEI. CunbHbBIE U cl1a0bIe OJICKTPOJIUTEL Crenenb Jucconuanuu

5.5

Peaknun nonHoro oOMeHa. Y CIOBUs NMPOTEKAHUS PeaKIuii HOHHOTO OOMEHa,

MIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUSI PEaKIIii

XuMus 1 OKpy’Karolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOW JKM3HU 4YelOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BELIECTB M XMMHYECKUX PEakUuil B J1labopaTopuu U ObITY.

HepBa;I IMOMOUIb IMTPHU XUMHWYCCKUX OXKOIrax U OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsA3HEHUE OKpy)Kawolel cpenbl (KUCIOTHBIE —J0XKIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAILCHHS
[Ipenenvuas nomyctumast konreHtpauus Bewects (IIK). Ponp xumuum B
pEIICHUH HKOJIOTHYECKHX TpolieM. YCuiIeHHe MapHUKOBOro 3¢dekra,

paspymicHueC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHNUN B
OBbITY, MEIUIIMHE, TPOMBIIIICHHOCTH M CEIILCKOM Xo3siicTBe. [IpuMeHeHue
METaJJIOB M CIUIaBOB (CTallb, YYTyH, IOpaJlOMUHUI, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH UX coequHeHu. [IoHsATHE 0 KOPpPO3UHU METANIOB, OCHOBHBIC

CIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHUKHU YTIEBOAOPOIOB (yroyib, NMPUPOJHBIA Ta3, HEDTH),

MPOAYKTHI UX MiepepaboTku (OEH3UH), UX POJIb B OBITY U MMPOMBIIUICHHOCTH

6.5

[lepBoHauanbHBIC TOHATUA 00 OPraHUYECKUX BEIECTBAX KAK O COEIMHEHHSX
yraepoaa (MeTaH, 3TaH, 3TWIEH, alleTHJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHasl KICIIO0Ta).
[TonsiTHE 0 OMOIOTNYECKHU BaXKHBIX BEILIECTBAX : KUPaX, OeIKax, yrieBoAax — U UX

POJIN B )KU3HHU YCJIOBCKA




Pacuértnr:

7.1 o hopMyJsiaM XUMHYECKUX COCTMHEHUM
7.2 Macchl (MacCcoBOI) A0IM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHEHUSAM




YUYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JIS1 YUEHUKA

» Xumus: 8-# kiacc: 0a30BbIi YPOBEHb: YUCOHUK; S-¢ U3JaHUE,
nepepadoranHoe ['abpuens O.C., OctpoymoB WU.T"., Cnaakos C.A.
AxuunonepHoe ob6miectBo «M3narensctBo «IIpocBemenuey

» Xumus: 9-i kimacc: 0a30BBIA YPOBEHb: YUCOHUK; 5-€ U3TaHUE,
nepepadoranHoe ['adbpuensu O.C., OctpoymoB WU.T"., Cnaakos C.A.
AxunonepHoe o6mectBo «M3narenscTtBo «IIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MUHTEPHET

e BUBJIMOTEKA IOK https:/mouypoku.pd/

e [JIOBAJI-JIAB https://globallab.ru/
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