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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepalbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMH MPETOJaBaHUs YICOHOTO TIPeIMeTa « X UMM
B 00pa3oBaTeNbHBIX OpraHmu3anusiax Poccuiickoit denepanuu.

[Iporpamma mo xumMum ma€T TPENCTABICHHUE O IIENSAX, OOIIEH CTpaTeruu
o0y4yeHusi, BOCHUTAHUS W pPa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMeTa,  yCTaHaBlIMBaeT  00s3aTeNbHOE  NPEIMETHOE coJiepKaHue,
IpelyCMaTpUBAET pacHpeesieHne ero IO KiaccaM M CTPYKTypUpPOBaHHE TIO
pazzmenaM M TeMaM MPOrpaMMbl TI0 XHMHH, ONPENETSeT KOJIMYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcsi, OMNPEeAeNseT BO3MOXXHOCTH TMpeaMera s
peann3anuyd TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOUIEro 0Opa3oBaHMs, a TakkKe TPeOOBAHUM K
pe3ynbTaTamM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHus NpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENbHON AESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4e0OHOTO COAEePIKAHMUS.

3HaHWE XWMHH CIYXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyJarouierocs, ero mpeacTaBICHUN O MaTEpPUAILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (popMUpPYyEMbIE€ XUMHEW MpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
DPHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 001IeH 1 PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHWE MBINUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOMN JESITEIHHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
IIEJI0OCTHOTO B3TJIsA/Ia HA IUHCTBO MIPUPOBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
00pa3oBaHUE O0YYAIOIITUXCS.

JlanHble HampaBieHUs B OOyYE€HUH XUMHUU OOECIEUMBAIOTCS CHELH(PHKOMN
collepkaHus  y4eOHOro mMpeAMeTa, KOTOpBIM  SIBISETCA  MeJarormyecku
aJlaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3TaIre eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHI XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX [OHATUI
OpraHNYEeCKON XUMHH.

CrpykTypa coaepxaHHsl MporpamMmbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK €€ usydyeHuro. Coaep:kaHue CKJIAAbIBAETCS U3 CHCTEMBI
MOHATHM O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 53TU  CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MNPUHLHUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3Y;

— TMpPEeACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO
YPOBHSL K JpYromy, BBIIOJNHAS (YHKUMU OOBSICHEHHS W NPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH NMPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUS
U3Yy4aeMbIX BELLECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABIICHNUS] O XMMUYECKOM COCTABIIAIOIIEH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MPeAMETOB: «OKpYKaIOUUH MHUDPY,
«buonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

ITpy w3yyeHMH XUMHUU MHPOUCXOIUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUW — BaXHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB U TEOPETUUECKHUX MOJTOKECHHM,
JOCTYNHBIX O00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, sA3blka HAyKd, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[IO3HaHUS MpPU H3YyYEHUU BEUIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4EOHO-UCCIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHHM MpPaBHJ O€30MacHOr0 OOpalleHHs C BEUIeCTBAaMHU B
ITOBCEJHEBHOM XKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsI BaKHOE
3Ha4YE€HHE MPUOOPEIHN TaKUe 1ENH, KaK:

— (opmMupoBaHHE WHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MpUOOIEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPa3HOM JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIEeT0 MHPA, UCIOJIb3Ysl 3HAHWUS U OIBIT, MOJYYEHHbIE MPU HU3YyYEHUU
XUMUHU, TPUMEHSATh WX TMPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH W
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIMXCS TyMAaHUCTUYECKUX OTHOIICHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1EJeCO00pa3HOro TMOBEICHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH NPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(duIis W HANpaBIEHHOCTU AAJIbHEUIIEro
00yueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XUMUM B U3HU YeOBEKa. XUMHS B CHCTEME HayK.
Tena u BemjecTBa. DU3MYECKHE CBOMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeToAax MoO3HaHMS B XUMHUHU. UHCThIE BelleCTBA U CMECH.
CriocoObI pa3aesieHust CMeCei.

ATOMBI M MOJIEKYNbl. XHUMUYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U C0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAst Macca. MaccoBas J10Jii XMMHUYECKOTO AJIEMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHEHUI.

duznueckre U XUMUYECKUE SBJICHHS. XUMUYECKasi peaklus U e€ MpU3HaKH.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3JI0KEHNUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKCnepumeHnm:

3HaKOMCTBO C XMMHUYECKOW MOCYJOH, MpaBUIaMH padOThl B JabopaTtopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUEHUE U OMHCAHHE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
busnyeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJAEHCAIUS BOJABI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHHE
MEHOW MPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCJIOTOMN) SIBICHUM, HAOIIOICHUE 1
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3yYeHHE CIOCOOOB pa3JeNieHHs CMeced: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIApMBaHUE, AUCTWIIALUA, XpoMaTrorpadus, TpoBeJeHINE OYHCTKH MOBAPEHHON
coiid, HaOJIOJEHWEe U  ONHCAHME  Pe3yJbTAaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJeNed MOJEKYI
(ILIapOCTEPKHEBBIX ).

Bakueie npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopog — aneMeHT u mpoctoe
BelecTBo. Haxoknenuwe kuciopoga B MNpUpOAE, (PU3MUYECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropeHus). Oxcupapl. [lpumenenune kwucinopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpomblluieHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoaupUKaIs KUcaopoaa.

TemnoBoit »hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoxknenwe Boaopona B
npupoae, GU3MYEeCKUe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kucnorsl u cosu.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHHre OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranudeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusumyeckue © XUMHUYECKUE
CBOMCTBA OKCHIIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHWI: MENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucior. Ousnyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[lonyuyeHue KHUCIIOT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnUeCcKas CBSA3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPHKAHUS KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpEeKpalieHnsl TOpeHus (moXapa), O3HAaKOMJIEHWE C oOpasllaMH OKCHIIOB U
OTMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHWUE M W3yUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojericTBiue Bojioposa ¢ okcugoM meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOMIOAEHUE 00pa3oB BEUIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOAECHUCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCIOJIb30BAaHWE BHJICOMATEPHUAIIOB),



UCCJEeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M IEJIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMWA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIH, PELICHUE
DKCHEPUMEHTAIIbHBIX 3a/ad MO Teme «BaxHeWllue Kiacchl HEOPraHUYECKUX
COCIMHEHUN).

Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
iemMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHbIE METaLIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yrOT aM(OTEPHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Iepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas ¢ JJIUHHONEpUOAHAs  (HOpMBI
[Tepuoanueckon cucrembl xumuueckux 3iaeMeHToB [l. 1. MenneneeBa. [lepuosbl
u rpynnbl. Ou3nyecKud CMBICH IOPSAIKOBOIO HOMEPA, HOMEpPOB IlepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U NepUoIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuTha Hayku W npaktuku. . M. MenneneeB — ydé€Hbli u
rpa)KJaHVH.

Xumuueckass cBsi3b. KoBalieHTHas (TojisipHass M HEMOJSpHas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporecchbl OKUCIEHUsI U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakliiy pa3oKeHHsI, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M MpHU HW3yYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHBbIE TIOHATUSA: HAY4YHBIA (PakT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaiMu3, CHUHTE3, KJIacCuPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PAaAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (GU3NUYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buomnorus: gorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KalWs, KalblUs U HX
COCAMHEHHUI B COOTBETCTBUMU C TIOJIOKEHHUEM »HJeMeHTOB B Ilepuomunueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XWMHYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEN OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue o ckopoctu xumudeckoi peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusiX. [IoHsITHe 0 rOMOTreHHBIX U IeTepPOreHHBIX
peakuusax. Ilonsarue o karanmse. [lonsTHe 0 XMMUYECKOM paBHOBecUU. DAKTOPHI,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW PEAKUMH M IOJIOKEHHUE XHMHYECKOIO
PaBHOBECHSL.

OKUCIAUTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLWH,  JJEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCHOOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CTa0bIE SJIEKTPOJIUTHI.

Peakuu noHHOrO oOMeHa. YcnoBusi NpOTEKaHUs Peakluii HOHHOTO OOMEHa,
MOJHBIE M COKpAalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBaHMW W coled B CBETE MPEJACTaBICHUNA 00 AIEKTPOIUTHUECKON
nuccoruanuu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O rHapOIN3e CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMUYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOTHOCTH
pacTBOpOB BEUIECTB, MpolLecca AUCCOLNMALMM KHCIOT, WIEJI0YEed U  COJeH
(BO3MOXXHO  KCMOJB30BAHME BUJEO MaTEpPHAOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakluuii HMOHHOro  oOMeHa
(oOpa3oBanue oOcaaka, BBIJEJICHHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peaklMy paslioKeHUs, COCIMHEHU), Paclo3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAILHBIX 3a]1a4.

HeMmeTasnibl 4 MX cOeIMHEHU S

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOWCTBA Ha MpPUMEPE  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJMydYeHUE, MpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOAOPOAA HAa OPraHU3M 4YeJoBeKa. BakHelmme XJIOpUAbl U HX
Hax0>JICHUE B MIPUPOJIE.

O6mast xapakrtepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (HU3MUYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenududeckne). XUMHYECCKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucimoTel. Coau CEpHON KUCIOThI, KAYECTBEHHAs pEaKLMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAloIIel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALECHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue u xumMuueckue cBoictra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUE CBOMCTBA, MOJyueHue u npuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOoJydeHHe, (PU3NYECKUe M XUMHUUYECKUE
CBOKMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHElupUYECKHe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4YecKkoe 3arpsi3sHeHUE OKPY>KaIOIIe Cpelibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
aoTpornuele Moaupukamuu ¢Gocdopa, (uU3HMUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciaota, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nosnyuyenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUM.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJICHUA.  YTIJIEpPOH,  aIOTPOMHbIE
Moau(UKAIMK, PaCIpOCTpaHEHUE B TpHUpoAe, (PU3NYECKHe U XUMUYECKUC
cBoicTBa. AncopOuus. Kpyrosopot yriaepona B npupoje. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE W MPUMEHEHHE. DKOJIOTHMYECKHe MpPOOJIEMbl, CBA3aHHBIE C OKCHUIAOM
yraepoaa (IV), rumoreza r1i1006anpHOTO MOTEIUIEHHUS KIMMaTa, MMApHUKOBBIMA
b dexT. YronpHas KUCI0Ta U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
nojyueHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHaYaIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHasl KHCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
NPOAYKThl UX MepepadoTku (OCH3WH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOJIax — U MX
poii B OKM3HM UEJIOBEKa. MarepualibHOE €IMHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOIY4YEHUE U
npumeHenue. CoenuHeHWs KpemHus B mpupozae. OOmme mnpenactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThI, UX WCIOJIb30BAaHUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHeWIne CTpOWTENbHBIE MaTepHaNbl: KEPAMHKA,



CTEKJIO, IIeMEHT, 0eToH, kee300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHEe 0Opa3IOB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpaKaloIIHe (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBH30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpoliecca OOyrIMBaHUs caxapa IMoj JACHCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCIOThbl, M3YYE€HUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEIEHUE KAUECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOIOJeHWe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHWE C (HU3UYECKUMU
cBoiicTBamm azota, (ochopa m uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEpHUAIIOB), 00pa3laMu a30THBIX UM (OChHOPHBIX yAOOpEHUi, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHHWE U HW3Y4YEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX PEeaKlMid Ha MOH aMMOHMS U QocdaT-uoOH U U3yuyeHHE MPHU3HAKOB
UX IPOTEKAHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCMOJIb30BaHUE BHJIECOMATEPUAJIOB), U3y4YECHUE MOJIeIen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclo3HaBaHUE W M3yUCHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEICHUE KAaYeCTBECHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMEH CHUJIMKAaTHOM NPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BaxkHenire HeMEeTaubl U UX COEAUHEHUS.

MeTaJiibl 4 MIX COeIMHEHU S

OO0mast xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Metamuyeckas CBSA3b U
METAJUIMYECKAss ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUYECKUU Pl
HANpsDKEHUN MeTaioB. OU3NYEeCKUue U XUMUYECKHe CBOKMCTBA MeTayioB. O61ue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METajuioB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPaTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe Hatpus U Kanusi). OKcuabl u



TMAPOKCUIBl HaTpusi M Kaimud. lIpumMeHeHue IIeoYHBIX METAUIOB M HX
COEIMHEHUMN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHuii W KaJbLUi: IIOJOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupozae. Pusndyeckrue 1 XUMUYECKUE CBOMCTBAa MarHus
U KanblMs. BaHeilmmMe coenuHeHUs KanblUMs (OKCUA, THIPOKCHI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPAHEHUS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoXIE€HHE B mpupone. Pusndeckue u
XMMHYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCUAA
QIIFOMUHUS.

Kenezo: nonoxxenne B llepuoanyueckoi cucreMe XUMUYECKHAX 2JIEMEHTOB /.
N. MenneneeBa, CTpOe€HHE aroMa, HAaxXOXIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, TuaApoKcHuabl U conu xenesa (I1) u xenesza
(I1T), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o00pa3lamMy METauIoB U CIUIAaBOB, MX (PU3HMUECKUMHU
CBOMCTBaMM, M3YYEHHE  PE3YJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJgblUsl M HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, NPOLIECCAa TOPEHUS XKelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHHE  BHUACOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MAarHus, KaublUs, aJIFOMUHUS, IMHKA, JKEJe3a
(IT) u xene3a (I1I), meau (1), HaGMrOAEHNE M OMMCAHUE TIPOIIECCOB OKPAITMBAHUS
IUIAMEHH HWOHAMM HaTpusl, KajJiusig W Kajablusl (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIEN0BAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUSA
Y TUIPOKCH]IA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 337a4 o TeMe «Baxueiiime
METaJUIbl U UX COETUHEHUS.

XUMHA 4 OKPYKaKWLIas cpeaa

BemecrBa n marepuassl B IIOBCEIHEBHOW >KM3HU 4eJOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas momoip npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroleh cpenbl (mpeaenbHas JOIMyCTUMast
KOHIIeHTpanus Bemects, aanee — [1JIK). Posib xumMun B pemieHun 3KOJ0rH4eCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepHabl).

Mescnpeomemnmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC MOHSTHS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, TMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MO/JIENb, SIBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPaTbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOImecTBe mpaBWiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccaM
CaMOMO3HAHUs1, CAMOPA3BUTHUSA U COIIUATM3AIUMU 00YyHarOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBAThCS CHUCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUA U
pacIIMpPEHUE OIBITA IEITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMSL:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHMMAaHHS 3HAYECHUS XUMHYECKOM HAayKHu B JKHU3HU
COBPEMEHHOT0 OOIIeCcCTBa, CIOCOOHOCTH BJIalETh JOCTOBEPHOW HMHQOpMAIHE O
MEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAaX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOWM JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B TIpoLlecC€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHILEH C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 NO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKILINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISAIOLINEC
OCHOBY JJI TMIOHUMaHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MpPeCTaBlIeHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPENIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMbIE UISI OOBSICHEHWS HAOII0JAaeMBIX IMPOIIECCOB W SIBICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOid, JTOCTYMHBIMA TEXHHUYECKHMMH CpEICTBAMH HWHGOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYeHHWI0 W TIO3HAHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, TPOEKTHOM M  HCCIeI0BaTENbCKON
NESATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHSA OOYy4YEHUS B
JaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHUE TOCIEIACTBUN W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY M pPEATbHON KU3HH,

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpyia pa3IngyHOTO PoJa,
YBOXEHHE K TPYyIy W pe3yibTaraM TpPYAOBOH ACSITENLHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHHUS TPEAMETHBIX 3HAHWWA TIO0 XHMHH, OCO3HAHHBIA BHIOOD
WHIMBUIYAIBHON TPACKTOPUU MPOIOJKEHHS 00pa30BaHuUsl ¢ yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHENTHON TPO(HECCHOHATLHON AeSATEIFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ecCHOHABHO cpejie;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

DKOJIOTHYECKU I€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHOro o6Opas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuU3MIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE I[EHHOCTH COOIIOICHUS
IpaBwJI OE30MACHOTO TOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTYaIUsX,
YIPOXKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJCH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOTy4aeMble MPU W3YYECHUU XUMHUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIIICHHS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYpbhl, OCO3HaHUs TJOOATBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M TMyTeW WX PEHIeHHs MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBITIICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHKATUBHOW U COUMAIBHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeaMeTHBIX pPe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX NPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIe OOeCreduBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIeSITCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue AeicTBHUA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISATh UX XapaKTEPHbIC
MpPU3HAKK, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), UCMIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH VISl KJIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX pPEaKIIHM,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHWS,
CTPOUTH JIOTUUECKUE PACCYKJECHUS (MHIYKTUBHBIE, JEYKTUBHBIE, IO aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKITIOUCHUS

yMEHHE TPUMEHSATH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEeIMETHhIC U
MeTanpeIMETHBIC), CAMBOJIMUECKHE (3HAKOBBIC) MOJICNIU, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHbBIE TTPEACTaBICHUS —
XUMUYECKANA 3HAK (CUMBOJ DJEMEHTa), XUMHuYeckas ¢GopMmyia W YpaBHEHHUE
XUMUYECKON PEaKIUU — MPU PENICHUN y4eOHO-TI03HABATENBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MNPUYHHHO-CJICIACTBEHHBIC CBS3H U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe AeiiCTBUS:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBe OCHOBBI JIA (hOPMHUPOBAHHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOmwoaaTh 3a XOJI0M IIpoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIECAOBAHUS, COCTABIIATh OTUET
0 MPOJIETaHHOM paboTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABICHUS, MMOJy4aeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYMUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIHio;



yMEHUE MPUMEHSATh pa3uyHble METOJbl U 3alpOChl MpPU MOUCKE U O0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMMBIX JMJi BBIMOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0jacT UCHOJB30BaHUS HMHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpON aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (JOpMY Mpe/CTaBIeHUsT UH(GOPMAIUKN U
WUTIOCTPUPOBATh peIlIaeMble 3aJayll HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHE HCIIOJIb30BaTh U AaHAJW3UPOBATh B IIpolecce Y4YeOHOU u
UCCIIEIOBATENBCKON NeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXAloled NpUpOAHOU
Cpenpbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHUS  NPEJCTaBIsATh  MOJYYCHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCbMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITA,
J1abopaTopHOI pabOTHI MO KCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABAaTEIIbHOM UM HUCCIIEOBATENBCKON  NEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX TPOOJEM Ha OCHOBE yuéTa OONIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXeHus, OOMEH MHEHHSIMH, «MO3TOBbI€ LITYpPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUMW, OMNpeIeiIeHUEe KPUTEpPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryisiTuBHbIe YHUBepPCaJbHbIe yUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LENU NESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATeIIbHOCTh, BRIOMpaTh Hanobosiee 3(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBJICHHOM €M, YMEHHE
UCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUU.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTAaTOB IO OCBOEHUIO 00A3aTENBbHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl paldouel mHporpaMMoi,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



neucTBul, crneruduueckue IS TpeAMeTHOM oOjacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  TMOJYYEHUID HOBOrO  3HaHWs, €ro  HWHTEpIpETalnH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kj1acce npeIMEeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUH:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oIHOpOIHAsT M HEOJAHOPOAHAsI), BAJIGHTHOCTh, OTHOCUTEbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKash peakuus, KiIacCUPUKalMs Ppeakiuil: peakiuuu
COCAMHEHUSI, PEAKIUU PA3JIOKEHUS, PEaAKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TETUIOBOM 3((eKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aroMHas OpOUTalb, pPAaAUYC
aTomMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEIMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasl JOJIs BEIIECTBA
(IpolLieHTHAsi KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSTh 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;

e HCIMOJb30BaThb XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJieHHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKHCIICHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHHU IO
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJIEGHTHAas W MWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIciH [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy I[lepumonnueckoit
CUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh T[OHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbsie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHhIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xummuueckux saemeHtoB J[. .
MenpeneeBa» € 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHYECKUX JJIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCII0 AIIEKTPOHOB
U pacrpeie]ICHHE UX 1O JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUITMPOBATh XMMHUECKHUE SJICMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAasi OMMMCAHNE PUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATH CBOICTBA BEIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAlICHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTENIBHYIO MOJIEKYISPHYIDO ©  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEIMHEHUS], MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaAKIIHH;

NPUMEHSATH OCHOBHBIE OTIEPAIlUU MBICTUTEILHON NEATeTbHOCTH — aHAlIn3
U CHHTE3, CpaBHEHHE, 00OOIICHHEe, CHUCTeMAaTHU3aIHIo0, KJIacCHU(UKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JJISI M3YyYCHHUS CBOWCTB
BEUIECTB M XUMHUYECKUX pEaKUWd, €CTEeCTBEHHO-HAYYHBIE METOIbI
No3HaHWS — HaOMIOJeHNe, W3MEpPEeHHe, MOJACIUPOBAaHUE, SKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh ~ MpaBWJIaM  MOJB30BAaHHS ~ XMMHUYECKOHM  TMOCYIAOW W
7abopaTopHBIM 000pYyIOBaHWEM, a TakKXKe TMpaBWJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3o00pa3HbIX BeEMIECTB (BOAOPOJAa H KHCIOpPOJAa), TNPUTOTOBICHHUIO
pPacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTh  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U JPYTHe).

K xoHIy 00yueHus B 9 kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSTUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTh, CTEIEHBb
OKHUCJICHUS, XUMUYECKash PEaKIHsl, XUMAYECKasi CBsI3b, TEIUIOBOM A PexT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  PpacTBOpP,  DJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHYECKAST NUCCOLUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHYECKOE€ paBHOBeCHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
METAJJIMYEeCKas), KpUCTAIMYECKasi peueTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUU, MPEACIbHO AOMyCTUMAs
koHueHTpanusa [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHATH 3T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX IPEBPAILLCHUN;
UCIIOJIP30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJCHHS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIJIAcCy COEIUWHEHUN 1Mo (opMmynaM, BHA XUMHUYECKOU
CBSI3U (KOBAJIEHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOW (opMmyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTATIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUCHIBATH W XapaKTePU30BaATh
Tabnuunyio Gopmy Ilepuoanyeckoil cuCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», manbie u  OOdbIIHE MEPUOIBI, COOTHOCHUTH
0003HAaUCHUS, KOTOPhIE WMEIOTCS B TMEPUOJAMYECKON Tabmmie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUA  aTOMOB  XUMHYECKHX
AJIEMEHTOB (coCcTaB M 3apsa  sApa, oOOIllee YUCIO DIEKTPOHOB U
pacmpesielieHHe HX IO DJIEKTPOHHBIM CJOAM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIMHEHHU B
Ipeesiax MaIbIX MEPHOIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUYECKHE DIIEMEHTbI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCIICHHS
XUMHUUYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XHUMHYECKHE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHHUM COOTBETCTBYIOLIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS DIJICKTPOJIUTUYECKOW JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, YypaBHEHHsI peakluui, MOATBEPKIAAOIINX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3INYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHA
MIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBpAICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrO JJIeMEeHTa TI0 (opMmyiie
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

coONroaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOM  TMOCYJOM |
7a060paTOpHBIM  00OpPYIOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH I10  BBIITOJIHEHHUIO
71a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYYCHHUIO U COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTIEKUCIIOTO ra3a);

NPOBOJANTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynb@ar-, THIPOKCH]I-UOHBI,
KaTHOHBl AMMOHUSI MU MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OTIEpPAIlUU MBICIUTEILHON JEITeILHOCTH — aHaIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMATH3aIUI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHSI CBOWCTB BEIICCTB H
XAMHUYECKUX PEaKIHMid, eCTECTBEHHO-HAyYHbIE METOABl TO3HAHHS —
HaOOIeHNe, M3MEPEeHHe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOH ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIe XUMUYECKUE TTOHATHS

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUUYECKHX TOHSATHH: aToM,
MOJIEKYyJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYEeCTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHMHYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIlus,
KIacCU(pUKALUA  PEaKIHil:  peakluud  COCAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakiuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIHH, TEIUIoBOW 3¢ (HEeKT peakiuu, pacTBop,

MaccoBast 10Jisl BelecTBa (MPOLeHTHAs! KOHIICHTpAI|s) B pacTBOpE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATDH 3TU MOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBJeHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpPCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHWE pEaKIuu (10 4YHCIy U COCTaBy

YYacCTBYIOUIMX B PEAKIUH BELIECTB, M0 TEMIOBOMY 3PPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChL

BEIIECTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1mo (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAY4YHbIE METObl IMO3HAHUS — HAOII0JEeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiime npeACTaBUTENIN HEOPTaHUUYECKUX BEIIECTB)

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

OTpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KIaccy

COCIMHEHUH 1o Gopmyiiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHUMHUYECKHE CBOWCTBA
BEILIECTB Pa3IM4YHBIX KJIACCOB, MOATBEPXAas ONUCAaHHE IpUMEpaMHu

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIUI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B Ppa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIaM TOJB30BAaHUS XUMHUYECKOW TOCYIOH |
7a00paTOPHBIM 00OPY/IOBAaHHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIICCTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYEHHUIO M COOMpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACTIEHHOM MacCOBOM JI0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloued W KUCIOT C IOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIOPAHXK U IPYTHe)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peakiuu

ITo Teme: «llepmogmyeckuii 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumundaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pEeakuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IIOHATHH: SIpO aToOMa,
SJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTalb, paanyc aToMa,

XUMHYECKass CBA3b, IOJIsIpHAad W HCIOJISAPHAasd KOBAJCHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

32 KJIacCU(PUITUPOBATh XUMUUECKHUE DJIEMEHTHI
OTMHUCHIBaTh W XapaKTEpH30BaTh TaOIMuHyl0 ¢Gopmy Ilepmommnueckoii
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pAa3JM4aTh MOHITUS «rJaBHas
33
noarpynma (Arpymnma)» u «mnobouHas mnoarpymnma (brpymma)y,
«Malbie» U «OOJBIINE) MIEPUOIBI
packpbiBath cmbici Ilepuommueckoro 3akona .M. Menzeneesa:
14 JIEMOHCTPHPOBATh TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XAMHYECKUX DJJEMEHTOB OT HuX TnonoxeHus B Ilepuonnueckon
CHCTEME
COOTHOCUTh  00O3HAYCHWs, KOTOpPbIE HWMEITCSI B  Ta0iuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  3yeMeHtoB  JI.W.
35 MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX OJEMEHTOB (COCTaB W 3apsa  sAapa, oOIiee YHcCIIo
AJIEKTPOHOB U pacHpeieNieHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHapHBIX
' COEIMHEHMAX
37 OTIPENIEIATh BUJl XMUMHYECKOW CBs3M (KOBaJlecHTHAass W HWOHHAs) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEaKIUs)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX TIOHSTHIA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTajau3aTtop, XMUMHYECKOEe PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITLHOBOCCTAHOBHUTEIIBHEIC peaKIuH, OKHCITUTEITb,
BOCCTAHOBUTEINIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aMm(oTepHOCTh, XUMHYECKass  CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKaSI), KpUCTAJNINYCCKAaA peméTKa, CIlJIaBbI, CKOPOCTb




XAMHUYECKON peaKkun

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUIECCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIAITh YPaBHEHUS DIICKTPOJIUTUYECKOW ITUCCOLUALMU KHUCIIOT,
LICJIOYE M COJIEM, IIOJIHBIE M COKPALEHHBIE YPAaBHEHHs pEaKIUil

HOHHOTr0 oOMeHa

1.4

PaCKphIBATh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ITHX peaKkUuit

1.5

IIPOBOJUTH PaCUEThI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

ITo temam: «HemeTamiapl U UMX COEOIUMHEHUSI» U «MeTalUIbl U UX

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIIEHU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIOLIUX

XUMHYECKUX peaKIui

2.2

COCTaBJISITh YPAaBHEHUsSI PEAKIIH, MOATBEPXKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBaA BEIIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUYCCKHUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCHOBUSX

24

cJIea0BaThb IpaBUJIaM II0JIb30BaHU s XHUMHYECKOU HOC}’,Z[OfI )41
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOHUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKHUCIIOTO ra3a)

2.5

NPOBOJUTHh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPaCIIO3HABATL OIBITHBIM HYTGM XJopuna-,
Opomun, womua, kapOonat, Qocdar, cummkar, cyabdar,
TUAPOKCUAUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJUIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHUS 1 OKpY’KarOIIas Cpeiay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, O00O0OIIeHNe, CHCTEeMAaTU3AIHIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS  H3YyYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI MO3HAHHSA — HAOJIOJCHHWE, W3MEPEHHE, MOJETHpPOBAHNE,

IKCIIEPUMEHT (peabHbI U MBICJICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HM Ye€JIOBEKa. XMUMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIECTB

1.2

[NousaTHe 0 MeTOax MO3HAHUA B XUMHUH. UncThle BemecTBa 1 cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U Cl0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckasi ¢popmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENBHAs aTOMHasA mMmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonmnuectBo BemiectBa. Moisib. MossipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl M YMCIIAa CTPYKTYPHBIX eIuHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XMMHMUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX Peakluid (COeTMHECHUS, PAa3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/I0H, ¢ MpaBUIaMU
pabotel B naGoparopun u mnpuéMamMu oOparieHuss ¢ J1a0opaTOpHBIM
o0opymoBaHWEM, HW3yYE€HHE M OINHCaHUE (PU3NYECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKe, KUIEHHEe U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpEHHe CBEYM, [MPOKAIMBAaHWE METHOW  TPOBOJIOKH,
B3aMMOJICKCTBUE MeJla C KHCIIOTOW) SBIECHWUW, HAOIIOIEHWE W OINUCaHWe
NPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX peakiui (pas3foKeHwe caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCUCTBHUE XKeje3a C paCTBOPOM

commu meau(Il), nzyuenne cnocoOoB pasneneHus: cMecei (C MoMOIIbI0 MarHuTa,




¢mibTpOBaHMe, BBHIApUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOJIIO/IEHHE U ONTUCAHUE PE3YJIbTATOB IPOBEICHUS
OIBITA, MIUIOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MoOJeled

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnelye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — ajnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupoje, (Gpu3udyeckue U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcunpl. [lpumenenue kucinopona. CrocoOb
NOJYYEeHUsI KHUCIOpOJa B JIAOOPAaTOPUH W MPOMBINUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoauduKalus KUCIopoaa

2.2

TennoBoit 3GHeKT XUMUIECKON peakiny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE MTApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI
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Bonopon — snemeHT M mpocToe BemiecTBO. HaxoxneHue Bomopopa B MPUPOIE,
¢u3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucinors! 1 comu

24

MonsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KWU3HU 4YesioBeka. KpyroBopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanust neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromne. Homenknarypa oxcuaoB. dusnueckne M XUMHUYECKHE

CBOMCTBA OKCHIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukanus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkimarypa kucimoT. duszndeckue u
XAMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctu MetamioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknarypa coisieil. @uU3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpE/AeNIEHUE  COACpPIKaHUs
KHUCTIOpOJla B BO3JyXe, IMOJIydeHHE, COOMpaHue, pacrno3HaBaHUE U H3y4YCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MPEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHJOB M ONHCAHWE WX CBOMCTB, MOJYy4YeHHE, COOHMpaHUE,
pacro3HaBaHHe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MOKHO MCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCClIeJOBaHUE
OCOOCHHOCTEH pacTBOPEHHS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOXKHO HCIOJIB30BAaHUE BUJIEOMATEPHAIIOB), OIPEAEICHHE pPACTBOPOB
KHCIIOT W IIEJNOYe C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOpPraHMYECKHUX BEIIECTB pA3JIUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMKAaTOPOB B pacTBOpax KHCIOT M IIENOoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTtBopom cepHOW KHCIOTBI, KHCIOT C
MeTaJUIaMM, PEaKLUN HEUTPaIUu3allHy, I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJIHOIO MeTajula JAPYIMM M3 pacTBOpa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYECKHX

COCTUHEHUI

[lepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKM KJIACCU(PHUKAMU XHUMUYECKUX dJeMeHTOB. IloHsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEJIbHBIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCH/IbI ¥ TUIPOKCHIBI

3.2

ITepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Mennaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nojoxxkeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyeckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA HAayku M npakTtuku. .M. MenneneeB — yd€HbI U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencup okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pCakunu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe oOOpa3lloB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCIOT H
1HIeJI0uel, NPOBEACHHUE ONBITOB, WJUIFOCTPUPYIOLIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ilepruoauyeckas cucrema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCAMHEHUI B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoamdeckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATTMYECKHX
pelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMHUUYeCKor CcBsi3M. Kitaccudukamust 1 HOMEHKIaTypa HEOPraHUUECKUX
BEILECTB (MEXIyHApOAHas U TpUBHAIbHas). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JMyHbIM KJaccaM HEOPraHMYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MpU3HaKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, 1o

U3MEHEHHIO CTEIICHE! OKMCICHHUS XUMHYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1o y4acCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKkiuu,

TEpMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITongarue 0 XUMHYECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHW W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuun. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIIOJb30BAaHHUEM MECTOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopusi 3JMEKTPONTUTUUECKON TUCCOLUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHbl. MexaHu3M JUCCOLMALMU BEUIECTB C Pa3INYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb auccounanuu. CUIIbHBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs pEaKIMii MOHHOro oOMeHa,
MOJHBIE M COKpall€HHbIE HOHHBIE ypaBHEHHMS peakiuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W CcOJNel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBI. [loHsITHE O THApOIM3E coneit

1.7

XUMHUYECKUN OIKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPHUCTALTUYECKIX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0KHBIX BEUIECTB (XJIOpUJa HATpHsl); UCCIEIOBAaHUE 3aBHUCHUMOCTU
CKOpPOCTH XHMHYECKOM peakUuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipollecca
IUCCOLMAIMU  KHUCIOT, IIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKaHUS PeaKkiuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BhIICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaKklUMil (TOpeHHe, PeaKkluu pPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MMOMOIIBIO0 KAY€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeramier 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (GU3nIecKre CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaUIaMH, HEMETaJUlaMH, IIeJoYaMu). XJIOPOBOAOPO.

ComngHast KMUCJIOTAa, XUMUUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMEHEeHHE. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YejOBEKa. BaxkHenmme XJIOpUIbl U UX

HaxO0’KJICHHUE B TIPUPO/IC

2.2

OO6mrast xapaktepuctuka d7eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTerneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKALUU
KHCIIOpo/la U cepbl. XUMHUECKHUE CBoicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue U XUMHUYECKHEe CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmmue Kak MpencTaBHTENs Kiacca KUCIOT U crenudpuieckre). XuMUUYECKUe
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO CIOc00a MONy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KaUECTBEHHAsl pPEAKLHS Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKalollel Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE ITOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIEHHS. A30T, paclpoCTpaHeHHE B IPHPOJE,
¢usnveckue U XuMu4eckue cBoiicTBa. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (usndeckne M XMMHUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conun
aMMOHMs, HX (u3nyeckme ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MOJIydYeHHe,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeACTaBUTENs Kiacca
KHCJIOT M cnenuduueckue). lMcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpY Karomien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsA3HEHHE BO3/yXa, HOYBBHI

Y BOJIOEMOB)
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docdop, amtorpornasie Mogudpuranuu pochopa, huzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas Kuciaora, QGUINIECKUE W
XMMHAYECKHE CBOWCTBA, moiydeHue. lcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA0OpEHHIA

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpymnmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKkTEpHbIE CTENEHU OKHCIEHUS. YTIJIEepoJ, aUIOTPOIHbIE
MOIU(UKAIMK, PACIPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepona,
ux (usznyeckre W XMMHUYECKUE CBOMCTBA, JCUCTBHE Ha >KHUBBIE OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. ODKOJIOTHYECKHE HpO6J’IeMI)I, CBsA3aHHBIE C OKCHAOM




yraepona(IV); rumore3a r00aTbHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN
addext. YrompHas kuciora W €€ cond, UX (OUINYECKUE U XUMHUUYECKHE
CBOICTBa, TONy4YeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
noHbl. Vcnonp3oBaHne kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, STaH, OSTWJIEH, AUETWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kuciorta). Mx cocraB M xummuueckoe crpoeHue. llonstue o Ouomormuecku
BaXHBIX BEILIECTBAX: XHUpax, OeNKax, yrieBoJaXx — U HUX pOJIU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npumenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuusA(IV) u kpemuueBoii kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
GBITy, MCIUIIUHC, TPOMBIIIIIICHHOCTH. Baxkueiimue CTPOUTCIIBHBIC MAaTCPUATIbIL:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOTro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH SKCTIEPUMEHT: H3Y4CHHE OOpa30OB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIINE
¢bu3nyecKkrue 1 XMMUYECKHE CBOICTBA raJIOT€HOB U UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslaMH XJOpPHUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COSAMHEHUSIMH
(BOBMOXKHO  HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAONIOJEHUE TMpoIecca
oOyrnvMBaHUs caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHNEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHONW peakuuu Ha Ccynb(par-MoH | HaONMIOJCHHWE TMpu3HaKa ¢
MPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COCMHEHUI (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OO0pa3amMu
a30THBIX U (oCchHOPHBIX YAOOPEHUH; MOTydeHHE, COOMpaHKe, pacCliO3HABAHUE U
M3YYCHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX PEaKIUil Ha HOH
amMMOoHHUA U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB MX MPOTEKaHUS,
B3alMO/JICICTBHE KOHILIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIeH KPUCTAUTMUECKUX
pemérok amMmasa, rpaduta, ¢QyUIepeHa; O3HAKOMIEHHE C TMPOIECCOM

azicopOIMu PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM




MPOTHBOra3a; MOJy4YeHHe, coOMpaHHe, paclio3HaBaHME U M3Y4YCHHUE CBOMICTB
YIJEKUCIOro rasa; IMpOBEIEeHHWE KAyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CWJIMKAaT-HOHBbl M M3y4Y€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIIMEH CHIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakKHeNIe HeEMETAUIBI U UX COEAUHEHUS)

MerTainsl 1 uX COCIUHCHUA

3.1

OO01mas xapakKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMH4YecKux dnemMeHtoB J[.U.
MenpeneeBa u crpoeHus aToMoB. CTpoeHne MeTallioB. MeTandeckast CBs3b U
MeTa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXMUMHYECKUH  Psij

HaIpSHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaioB. OOmue crnocoObl MOIydeHHUs
MeTauioB. [ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CIutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX NIPUMEHEHHE B

OBITY U IPOMBIIIIEHHOCTH

3.3

[[lenounsle MeTaybl: moyiokeHHEe B llepuoamdeckol cucTeMe XUMHUYECKUX
snementoB /.M. MeHnaeneeBa; cTpoeHHE WX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€TUHEHUN

3.4

IIlenoyHO3eMeENBHBICE ~ METAJIBI  MarHUd W KaJbIIMA: TOJOXKEHUE B
[Tepuonuueckoit cucreme xumMmuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmne coequHeHUs Kaiblus (OKCHA, THIPOKCH,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aroMa; HaxoXiaeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M THIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnoandeckoi cucreme XumMudeckux sneMenToB J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conun kene3a(ll) u

xene3a(Ill), ux cocras, CBOWMCTBA U IOTyUYECHUE

3.7

XUMHUYECKUI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p3.3].IaMI/I METAJlJIOB M CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAJIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUS  OKCHJAa Kallbllud W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHUs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA MOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, skene3a(ll) m xemesa(Ill), memu(Il);
HaOIIO/IEHNE U OMKCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHelmue MeTauisl U

HUX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpena

4.1

HoBbie maTepuansl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUsS U 3J0poBhe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObiTy. [lepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHUE
okpyxaromet cpenst [IJIK. Pons XvuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yyroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX EPEepPadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJINMEPHBIE MAaTEPUAJIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIeH KyJIbTyphl M HPaKTUYECKOMH
NESTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJILHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN 1A

00BIACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax npodeCcCHOHATBLHON JeATEILHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKONH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XHUMUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON e TeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEXO0/Ie Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenne cuctemMoill XMMUYECKMX 3HAHUM M yYMEHUE MPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHUIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAs Macca, MOJISPHBIMA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, CONIb (CpemHss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEAKLUU PA3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerwioBod 3((eKT peakiuu, 5K30- U
SHJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIo
3JIEMEHTa B COCTMHEHUH, MAacCOBast 10JIsl M TIPOLICHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AIEKTPOOTPUIIATETBHOCTD, TTOJISIPHAs M HETOJsIpHast
KOBAJICHTHAsE  CBSI3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJINTHYECKAs  JUCCOLMAIMS, PpEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIH3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMMble W HeoOpaTUMblE peaKivy,
CKOpPOCTh XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 33aKOH COXPAaHEHHS MAacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM uYHuclie MHHEpabHBIC YIOOpEHUWS, METAUIbl M CIUIABBHI,
IOPOAYKTHl TepepadOTKH NPUPOAHBIX HCTOYHUKOB YITIEBOJOPOJIOB
(yrns, mpuponmHoro rasza, HepTH) B OBITY, CEIHCKOM XO3SIHCTBE, Ha
MMPOU3BOACTBC WM IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0B
JUTS OpTaHW3Ma YelIOBEKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M 4YCJIOBCKA W OKPYXKAIOUIYIO

NPUPOHYIO CpEIy

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX TPEIMETOB

3.3

HaJIM4YMe OMbITa paboThl ¢ PA3TUYHBIMM UCTOYHUKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M Hay4yHO-TIONYJISIpHas JHUTeparypa, ClIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OIICHMBATh WH(OPMALMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHUe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJga4d

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHNMYCCKUX BEIICCTB,




YpPaBHEHUN  XMMHMYECKUX  pEeaklMii; OCHOBaMU  XMMHYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHnne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB MW 3apsna sjapa, oOiee 4Yucio
DJIGKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKHX DJJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX [EpPUOAAX U  TJABHBIX
MOJArPYMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMeHue kinaccupuIimpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PEAKLIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XUMHYECKONH CBS3M W THUIN KPUCTAJIMYECKOHW CTPYKTYpHI B

. COCTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpaxX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath (pU3NUEeCKre U XMMUYECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHi,
KaJIbIUH, aIIOMUHUMH, JKEJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJN, OKCHIbI W THUIPOKCHUIBI

92 metamuioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (Il u

. III), oxcuast yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucras, a30THas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTEepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCHICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B pAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATH MOJIEKYJIIPHBIE U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peaKkIuit HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyri) HeOpraHUYEeCKUX BEUIECTB
10.4 MOATBEPIKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMHU
11 YMeHue BRIUUCIATh (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MacCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX pPEaKUUid U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIuu
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMO3HaHus  (HabmomeHue,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOIETUPOBAHNE) MPU U3YUYE€HUHU BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTh mpobiaemMy u
NPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMH BEIIECTBAMHU, XUMHYECKOU
. NOCYI0M 1 JIaOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBbIMU
B IOBCEHEBHOW KM3HU, TIPaBUIIaMU MTOBEACHUS B LIETSAX COepEeKEeHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAIICHUS UX BPEAHOTO
BO3JICHUCTBUA
3 Hanuume mpakThyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILIECTBIICHUS
CIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHUE U onucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C q)HBI/ILIeCKI/IMI/I n XUMHNYCCKUMU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCOO0B pa3JeeHus cMecer

13.3

IOJIyUEHUE KHCIOpOJAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YIJIEKHUCIOTO rasa u

N3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaAKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHHE WH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) s onpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
pa3JIM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJU;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHUSA U

IUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHID; «INEKTpOIUTHYECKAS
aucconuanusay;, «BaxHeWmme HeMETAUIBI M WX COCHUHCHUSY,

«Baxuenme MeTayIbl U UX COEIUHEHUS)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOrO OOMEHA; KaueCTBEHHbIC pEaKkIUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpax HOHBI XJOPHI-, OpOMHI-,
uomua-, cynepar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalbLus, aJIOMHHUS,

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

14

YMmenue:

14.1

NpPEACTaBIATh Ppe3yabTaThl dJKCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTelbCTB, TpaUKOB M TaOMUIl W BBIABIATH SMIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3H MEXKAY PCaAJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
ABJICHUAMUA U MTpOLIECCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPEC,

OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




NEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon

IIpoBepsiemMblil 3JIeMEHT COepPsKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3ielieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popmyina. BaaeHTHOCTh aTOMOB XMMHUYECKUX d1eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCCKOI'0 3JICMCHTA

B COCIMHCHUHN

1.5

KomnuectBo BemiectBa. Monb. MonsipHass macca. MonsipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

duszndeckre M XUMHUUYECKHE SBIICHHSI. XUMUUECKas pCakuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEHHsI MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepuoanueckuii 3akoH u Ilepronnueckas cuCTEMa XUMHYECKHX SJIEMEHTOB

J.U. MenneneeBa. CTpoeHUE aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMH4ecKux anemeHTos [.1.
MenneneeBa. [lepuoasl u rpynmbl. GU3nUecKuil CMbICT TOPSAKOBOTO HOMEDPA,

HOMCPOB IICpUOJa U TPYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siep. M3oronbl. Dnexktponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonnueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (paguyca aTOMOB, OJJIEKTPOOTPHUIIATEIHLHOCTH,
METAUIMYECKMX M HEMETAaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUU C TIOJOKE€HHWEM »dyieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTna

3.1

Xumuyeckass cBsi3b. KoBanmeHTHast (moyisipHasi M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTananyeckas CBSI3b




3.2

Tunbel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, WMOHHAs, METaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxwuelimune mnpeacTaBUTENM HEOPraHWUYECKUMX BewlecTB. Hemerawwibl U ux

COCOAMHECHUS. Merannsl 1 uxX COCOAUHECHUA

4.1

Knaccugpukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COCAWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHEIE, amdoTepHbIe) "
HECOoJICOOpa3yroIue; OCHOBaHWM (IIEIOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KUCTOT  (KUCIOpOACOAepX alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

duznyeckue W XHMHYECKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEMHHS

4.3

duznyueckre M XUMHUYSCKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJIJIOB: JINTUA,
HaTpu:d, Kajiugd, Marovus U KaJIbLUA, aJllOMUHUSA, KCEIIC3A. 3H€KTpOXHMH‘IGCKHﬁ

pAI HAPSKEHU METAJIOB

4.4

DuU3NYEeCKUEe U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydaenne

OKCHJOB HEMETAJLJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(Il) u

xenesa(ll, IIT). [Tomy4yeHne OKCUI0B METAIIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB  QIIOMUHUA, JKene3a, IuHKa). [loayueHue oOcCHOBaHMM U

aM(OTEpPHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciaoT

4.9

OO6mue xuMHIeCcKUe CBOMCTBA cpenHuX coneit. [lomyuenue conei

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJOPOJNA, KHCIOPOJa, aMMHAKa,

YIIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Momyyenne amMmuaka, CepHONH M a30THOM KUCJIOT B MPOMBIIIIEHHOCTH. O0m1me

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIOB




4.12

I'enernueckas cBI3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuid Mo pa3IudHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TeIoBoMy 3¢ddekty, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHYECKON peakIui, TePMOXUMHUYECKIE YpaBHEHU. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMoXuMUYecKue ypaBHeHHs

53

OKHUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCNIEHUST W BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEILHOBOCCTAHOBUTCIIHHOM p€akunu

54

Teopus anekTpoauTUdecKoi nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIUTEI. CrenecHb JUcconranumn

5.5

Peaknun wioHHOrO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XuUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KU3HM 4eloOBeKa. be3omacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuii B J1abOpaTopuu U OBITY.

HepBaﬂ ImoMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXKawIled cpenbl (KUCIOTHBIE IO/,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €0 MPEIOTBpPALICHUS
[IpenenvHas nmomyctumass koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHUr DKOJOTHYECKHX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pylLIeHue 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6I:ITy, MCIUIWHE, MPOMBINIJICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, OIOPATIOMHHUHN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBLIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI MX TepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPHH, YKCYCHas! KUCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U UX

POJIM B JKU3HU YCTIOBCKA




PacuéTnl:

7.1 o popmynaM XUMUIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHEHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YpOBEHB: YUECOHUK; S-€¢ U3AaHue, nepepadoTaHHOe
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MeTtoaudeckue pekoMeHAaNU 11 yunuTens K yueOnuky "Xumus - 8 ki." O. C.
[Nabpuensna, U. I'. Octpoymona, C. A. CrankoBa

Metoauueckue peKOMEHIalM I yauTess K yaeOHuky "Xumus - 9 kin." O. C.

INabpuensna, 1. I'. Octpoymora, C. A. CiiaakoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://uchi.ru/teachers/lk/

https://infourok.ru/






