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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOIO 0OOIIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpEOOBaHUM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTEILHON MPOTPaMMbl OCHOBHOI'O 00IIIEro 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMus»
B 00pa3oBartenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O MENsIX, OOIel cTpaTeruu
oOy4yeHHsl, BOCHHUTAHUS U PAa3BUTUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE COJIEpKaHHUE,
NpEAYyCMAaTPUBAET pPACIpPEIEIEHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pazielnaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENeT KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHAYEMYIO
MOCJIE0BATEIbHOCTh  U3YYEHHUS] XUMHU C YUYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTrO IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa30oBaTelIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHMIA K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IIeJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4EOHO-IIO3HABATENLHON JEATEIbHOCTH O00yYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM Juisi (OPMUpPOBAHHS MHUPOBO33PEHUS
oOydJarorerocsi, ero MnpejcTaBiICHUN O MaTepUaTLHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUuu U 00 SBOIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEUIeHUs riI00agbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MTUTICBON M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumunn:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00I1IeH U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW y4eOHOW  JESITEIBHOCTH,
IKCIIEPUMEHTAIIBHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PEeCCHOHATBLHOM eI TeIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JUMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;
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croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
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OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIB3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHMS CBOETO 310POBbS U OKPYKAIOWIEW IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YellOBEeKa. XUMUSL B CUCTEME HayK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3nuecKue U XUMHUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
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MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),
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UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u
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Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMS M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIuu. CocraBneHue  ypaBHEHUH
[IOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha
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cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeillne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,
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CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U
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TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnognueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUJIbl U KX COCJTUHEHHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu
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Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1)maTpuoTHYEeCKOro BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIWI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQoOpmaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHMX  BHAAX
NEeSTENbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUH Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIMIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIECCE OTOM Yy4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHWE M TMOCTYIKM CBOUX TOBApUILIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3)leHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJI TTOHUMaHHUs CYIIHOCTH HAyYHOM KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJaeMBIX IMPOIIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIPABOYHOMU
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JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4)popMupoOBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5)Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6)3K0/10TN49eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU
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HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;
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YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI
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nerdcTBul, crnenuduUecKue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIMU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIEe TEPHUOJIbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmmmme «llepuoamueckass cucrema xuMuudeckwx odaementoB . .
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

e KJacCH(UIMPOBATH XUMHUYECKHE DJIEMCHTHI, HEOPTaHUYCCKHUEC BEIIECCTBA,
XUMUYECKHE peaknuu (10 YWUCIy W COCTaBy YYAacCTBYIONIUX B PEAKITUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

e XapakTepus3oBaTh (OMHUCHIBATH) OOIHE XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasl ONMMCAHUE TIPUMEPAMH MOJICKYJIIPHBIX
ypaBHEHUH COOTBETCTBYIOIINX XUMHUIECCKUX PEAKIIHIA;

e TIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3IUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO ¥ MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIInu;

e TPUMEHSTH OCHOBHBIE OINEPAIMU MBICIUTEIILHON NEATEeIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3€H — I M3YYCHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIui, eCTECTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

e (CJIEIOBaTh  MpaBWJIAM  TIOJB30BAHUS  XHMHUYECKOM  MOCYIOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUTAHUPOBATh W TPOBOAUTh  XUMHYECKHE  OIKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIiy 00ydenus B 9 kjacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMEHUM:

e PACKpHIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TIOHATHH: XUMUYECKHUM
DJIIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKas CBSA3b, TEIJIOBOU AP (HeKT
peakuud, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAs TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U
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HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAas,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHMUYECKUX TIOHSITHH W
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;

e WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBIEHUS (OpMYI
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

e ONPEACISATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBath cMmbica llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

e KJacCU(UIMPOBATH XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

e XapaKTepu3oBaTh (OMUCHIBATH) OOLME U CHeUupUUECKHEe XUMUYECKHE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOJATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

* COCTaBIIAITb YpPaBHEHUS DJIEKTPOJIUTUYECKON AUCCOIMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO
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oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIHHA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCHUTEIBHYIO MOJICKYJAPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

e coOmromaTe IpaBuia MOJIL30BaHUS XUMHUYECKOH 10191 (0)71 U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

e TIPOBOJIUTH  pCaKIHUH, TOATBEPKIAIOIMINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIHMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIIECTB;

e TIPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEIIBHON JEATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosan4yecTBo yacos
Ne HaumeHnoBanue pa3uesion
Konrpoasbnsie | IlpakTuyeckue
N/ | M TeM NPOrpamMMbI Bcero
padoThI padoTsbI
Pazjnen 1.IlepBoHayanbHble XUMHYECKHE IOHATHS
XuMust — BaxHasi 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2
MPaKTUYECKON
JIeSATETbHOCTH YelIOBEKa
BemecTBa u xummuueckue
1.2 15 1
peaxiuu
Hroro no pazneny 20
Paznen 2.BaxHeiiine nmpeacTaBUTE I HEOPraHUYECKUX BellleCTB
21 Bosznyx. Kucnmopon. 6
’ [Tonstre 06 okcumax
Bonopoa. Ilonstue o
22 P 8 1
KHCJIOTaX U COJISIX
Bopna. PactBopsl. [lonsitue
23 5 1 1
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1
COeIUHEHUN
Hroro no paszneny 30

Paznen 3.Ilepuoagnueckuii 3axoH u llepuoguveckasi cucrema xummueckux 3jaemMeHToB /I. M. MenneneeBa.

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudukat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JIMHIBUCTUYECKAA TMMHA3USA N2 20 UMEHW J1.)1.
BEPXOBLIEBOW", Tennskosa TaTbsHa MaBnoBHa, AnpekTop




CTpOCHHe aTOMOB. XUMHYecKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[Ieproanueckuii 3aKOH U
[lepronnueckas cucrema
3.1 XUMHYECKHX 3JIeMEHTOB /1. 7
N. Menpneneesa. Ctpoenue
aToma

XUMHUeCKas CBA3b.

39 OKUCIUTEIHLHO- 2 )
BOCCTAaHOBUTEIILHEIE
peakiu
Hroro no pasaeny 15
O0600611eH1E TEM Kypca XUMUN 3
OBIIEE KOJIMYECTBO YACOB 68 5 5
I10 ITPOI' PAMME
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9 KJIACC

KoanuyecTBO 4acos

Ne HaumenoBanue pa3aesion
Konrpoabnsie | IlpakTHyeckue
/| | TeM NpPorpamMmbl Bcero
padoThI padoTsbI
Pa3jen 1.BemecTBO U XUMHYECKHE PeaKIIUN
[ToBTOpeHue u yriayoneHue
1.1 3HAHUM OCHOBHBIX Pa3eiioB 5 1
Kypca 8 Kkiacca
12 OcHOBHbBIE 3aKOHOMEPHOCTHU 4
XUMHYECKHUX PEaKIHii
DNEeKTPOIUTHYECKAS
1.3 Jquccoruanus. XuMU4ecKue 8 1 1
peaKIu B pacTBOpax
Hroro no pasaeny 17
Pazjnen 2.HemeTa/uibl 1 X COeIMHEHUS
OO01mas xapakTepucTHKa
2.1 XUMHYECKHUX JIEMEHTOB 4 1
VIIA-rpynnel. ['anorenst
OO6mras xapakTepucTuka
29 XUMHUYECKHUX 3JIEMEHTOB 6
' VIA-rpymmst. Cepa u e€
COEIMHEHUS
OO61mas xapakTepucTHKa
)3 XUMHUYECKHUX 3JIEMEHTOB 7 |
VA-rpymmsl. A30T, pocdop
U X COCTUHEHUS
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OO61as xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.4 8 1 2
IVA-rpynnel. Yriaepon u
KPEMHHI U UX COCTUHCHHS
Hroro no pazaeny 25
Pa3zpen 3.MeTaJUIbI M BX COeTUHEHUS
3.1 OO06111e cBolicTBa METAJIJIOB 4
39 BakHelme MeTauibl M UX 16 1 5
COEIUHEHHUS
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
41 BemectBa u MmaTepuasl B 3
' JKU3HM 4EJI0OBEKA
Hroro no paszneny 3
O600611eHrEe TEM Kypca XUMUU 3
OBIIEE KOJIMYECTBO HACOB 68 4 7
10 [TIPOT'PAMME

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
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INIOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne
Tema ypoxka Kourpoasnsie | IlpakTnyeckue
n/n Bcero
padoThI padoThI
1 IIpenmet xumun. Ponp XuMuM B )KU3HU YeIOBEKA. Tela U BEIIECTBA 1
2 [TonsiTre 0 MeTOAAX MO3HAHUS B XUMUU 1
3 [IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B 1a00paTOpuu U NMPUEMBI |
oOparreHus ¢ 1abopaTopHBIM 000PYAOBAHUEM
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei 1
5 [TpaxTuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpuMepe OYUCTKH |
MMOBAPEHHOM COJIH )»
6 ATOMBI U MOJIEKYJIbI 1
7 XHUMHYECKHUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XHMHUYECKUX JIEMEHTOB 1
8 [IpocTsie U c0XKHbBIE BEHIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEIMIECTB. XUMUYecKas Gpopmya. |
BaneHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTEIbHASI MOJIEKYJISIpHas Macca 1
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B COSIMHEHUHN 1
13 Konunuectso Bemecrsa. Mosb. MosnsspHas macca 1
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKasl peaKkus 1
15 IIpu3Haky U ycil0BUs POTEKAHUS XUMUYECKUX PEAKIIUN 1
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. XUMUYECKUE YPaBHEHUS 1
17 Brruncnenust Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM XUMUYECKUX 1
peaKkuuii

[OKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
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Knaccudukanus XuMHUYeCKUX peaklui (COeIUHEHUS, Pa3I0KEeHHUS,

18 1
3aMeIleHHsI, 0OMEHA)

19 M. B. JIomoHOCOB — yu€HBIH-3HIKKIONEAUCT. O000IIeHE U 1
crucTeMaTu3aluvs 3HaHUI

20 KoHnTtponbhas padora Ne 1 mo Teme «BerecTBa 1 XUMUYECKUE PEAKITUM 1 1

1 Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT u |
npoctoe BeuiecTBo. O30H

2 dusznueckue U XMMUYECKHEe CBOWCTBA KUCIOpoaa (peakluu OKUCIICHNU, 1
ropenue). [lonstue 06 okcumax

3 CrniocoOblI Mosty4eHus KUCIopo/ia B 1a00paTOpuu U MPOMBIIUIEHHOCTH. |
[TpumeneHue kuciaopoaa

24 TernoBoii 3¢ ekt XUMUIECKoi peakiyy, TOHATHE O TEPMOXUMHUYECKOM 1
YpaBHEHHUH, 3K30- U SHJAOTEPMUUYECKUX PEAKLIUAX

25 Tomnugo (HedTh, yrojab U MeTaH). 3arpsi3HEHHE BO3/4yXa, CIIOCOOBI €ro 1
MpeA0TBpALECHUS

26 [TpaxTuueckas padota Ne 3 o teme «Ilomydenue u cooupanue 1 1
KHUCJIOPO/1a, U3yUEHUE €T0 CBONCTBY

27 Bonopon — anemeHT u npoctoe BewmecTso. Haxoxaenue B mpupoae 1

28 dusznyecKre u XMMHUYECKre CBoMCTBa Bogopoaa. [Ipumenenune Bogopoaa 1

29 [TonsaTue o KUCIOTaX M COJNISIX 1

30 CniocoOsI MosTy4eHus BOAOPOIa B TaO0OpaTOpHH 1

31 [Ipaktuueckas pabota Ne 4 o reme «I[lonyuenue u cobupanue Bogopoaa, | |
U3y4EHUE €ro CBOMCTB»

32 MonsipHblii 00bEM ra30B. 3aK0oH ABOTaJPO 1

13 Brruncnenus 06b€Ma, KOIMYECTBA BEIIECTBA I'a3a 110 €ro U3BECTHOMY 1
KOJIMYECTBY BEILIECTBA WK 00BEMY

34 Brruncnenust 00b€MOB ra3oB 110 YpaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 1

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
MYHUUUNAJIbHOE ABTOHOMHOE OBLLEOBEPA30OBATEJIbHOE
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00BEMHEIX OTHOIICHUI Ta30B

35 ®u3nuecKrue 1 XUMHUUECKHE CBOMCTBA BOAbBI 1

36 CocraB ocHoBanuil. [lonsTHEe 006 HHIUKATOpaAX 1

37 Bona kak pactBoputens. HachlllieHHbIE U HEHACKIILIEHHBIE PACTBOPHI. 1
MaccoBas 10J1 BELLIECTBA B pacTBOPE

13 [TpakTrueckas padota Ne 5 mo teme «IIpuroroBieHue pacTBOpoB ¢ | |
onpeaenéHHON MacCOBOM J0JIEi paCTBOPEHHOTO BEILIECTBAY

39 Kontponbnas padota Ne 2 o teme «Kucnopoa. Bogopoa. Boga» 1

40 Oxcuapl: cocTaB, KiaccuuKaiys, HOMEHKIATypa 1

41 [TomyyeHue u XUMHYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U |
aM(OTepHBIX OKCHUIOB

42 OcHoBaHUs: cOCTaB, Ki1accu(puKaIys, HOMEHKIATypa 1

43 [TonydyeHue u XuMHU4YECKHE CBOMCTBA OCHOBaHUM 1

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1

45 [TonydyeHue u XuMHUYECKHUE CBOMCTBA KUCTIOT 1

46 Conu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI TIOMyUeHUs, XUMUIECKUE 1
CBOMCTBA

47 [TpakTudeckast pabota Ne 6. PemieHne skcriepuMeHTAIbHBIX 33724 110 TeMe 1 |
«OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCAMHEHU

48 I'eneTnueckas CBsI3b MEXKy KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUMN 1

49 O0o01IeHre U crucTeMaTU3alus 3HaHU! 1

50 Kontponbnas padora Ne 3 mo Teme "OCHOBHBIE KJIacCChl HEOPTaHUUECKHUX |
coequHeHun"

5] [TepBbie mONBITKYN KIacCU(UKAIIUN XUMUYECKUX 3JIeMEHTOB. [loHsTHE O |
TPYIINAx CXOTHBIX AJIEMEHTOB

5) [Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XMUMUYECKUX 1

anemenToB 1. 1. Menneneepa

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
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53 [Iepuonpl, rpynmsl, HOATPYIIIBI 1

54 Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTomsl 1

55 CrtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB dJieMeHTOB [lepronnueckoi 1
cuctemsl J1. 1. Menzaeneera

56 XapakTepucTuka XUMHUECKOTO 3JIEMEHTA I10 €0 MOJIOKEHUIO B 1
[Tepnognueckoii cucreme . 1. MenzaeneeBa

57 3unauenue [lepuonnyeckoro 3aKoHa sl pa3BUTUS HAYKU U MPAKTUKU. J]. |
N. MenneneeB — y4€HbIN, MeJaror U rpaxaaHuH

58 PesepBHblil ypok. O600111€eHHE U cCUCTeMaTH3alNs 3HAHUH / 1
Bcepoccutiickas mpoBepouHasi pabota

59 KonTponsHas padora Ne 4 mo teme «CtpoeHue atoma. XuMHIECKast ]
cBs13b» / Beepoccuiickas mpoBepouHasi paborta

60 DJIEKTPOOTPULIATEIBHOCTh aTOMOB XUMHYECKHUX SJIEMEHTOB 1

61 Honnas xuMudeckas CBSI3b 1

62 KoBasieHTHast monsipHasi XMMUYECKasi CBSI3b 1

63 KoBasneHnrtHas HenossipHasi XuMU4ecKasi CBsI3b 1

64 CreneHb OKHCICHUS 1

65 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1

66 OKHCIUTEIN U BOCCTAHOBUTEIIN 1

67 O06001eHre u cucTeMaTu3aius 3HaHui 1mo Teme «CTpoeHune aTroma. I
XuMuyeckas CBI3b»

68 O0o0011eHNEe U CUCTEMATHU3allMs] 3HAHUI 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
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9 KJIACC

KoandyecTBO 4acoB

Nen/m | Tema ypoxka Beero KonTpoasnsie | IIpakTnueckue
padoThI padoThI

1 ITepnonnueckuit 3akoH. [lepuonnueckas cucteMa XUMHUYECKUX |
anemeHToB /1. . Menaeneena

) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX AJIEMEHTOB MEPBBIX |
TPEX NMEPUOOB

3 Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BELLECTB 1
Bubl XuMu4ecKkoil CBS3M U TUIIbI KPUCTAJUIMUECKUX PEHIETOK 1

5 KonTponbhas padota Nel no teme «IloBropenue u yriyoieHue 3HaHuN | |
OCHOBHBIX Pa3JIEJIoB Kypca 8 Kiiaccay

6 Krnaccudukanus XuMHYECKUX PEaKIUi M0 Pa3INYHbIM MPU3HAKAM 1

; [ToHsiTHE O CKOPOCTH XMMUYECKOH peakinu. [IoHATHE O TOMOT€HHBIX U |
TFEeTEPOTEHHBIX PEaAKIIUSIX

g [TonsiTne o xumMuueckoMm paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh |
XUMHUYECKON PEAKIINU U TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS

9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU 1

10 Teopust anexkTponuTHUecKoi quccormanui. CHIIbHBIE U Cl1a0ble |
AJIEKTPOIUTHI

11 HonHbIe ypaBHEHHSs peaKkuil 1

12 XHUMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MPEICTABICHHUH 00 |
ANEKTPOJUTUYECKON AUCCOLIMAIIIT

13 XUMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHU 00 |
ANEKTPOIUTUUECKON JUCCOIHAITIT

14 [TonsiTue o rugponuse comneit 1
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15 O0600111eHre U cucTeMaTu3alus 3HaHU! 1
16 [Tpaktuyeckas padora Ne 1. «Pemienne s3kciepuMeHTABHBIX 3a/1a4» 1 1
17 KonTponbhas padota No2 o teme «IJIeKTpOIUTUYECKAs JUCCOLIUALIMS. | |
XUMHUYECKUE PEaKIMM B PAaCTBOPaX»
13 OOm1ast xapaKTEpUCTHKA raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE 1
XJiopa
19 Xnopoonopon. CossiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, MOJyYeHHE, |
IIPUMEHEHUE
20 [TpakTrueckas padota Ne 2 o teme «Ilomydenue consTHON KUCIOTHI, | |
u3yudeHue e€ CBONCTB»
21 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX PEAKLIUH, €CIIN OJIUH U3 1
pEeareHToB J1aH B U30BITKE
22 OO1as xapakTepucTuka 3J1eMeHTOB VIA-rpymnmsl 1
3 AnnotpornHbie Moaudukanuu cepsl. Haxoxaenue cepsl u eé |
COEAMHEHHI B TpUpoie. XUMMUYECKUE CBOMCTBA CEPBI
24 CepoBogopo/, ctpoeHne, Gu3nIecKue 1 XUMUIeCKHEe CBOKWCTBA 1
)5 Oxcuppl cepol. CepHas KHCIOTa, (U3NYECKHUE U XUMUYECKUE CBOWCTBA, !
IIPUMEHEHNE
XHUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE ITPOMBIIIIJIEHHOTO ClIocoda
26 IIOJIyYEHUS CEPHOU KUCIOTHI. XMMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIECH 1
Cpelbl COEIMHEHUSIMU CEPBI
27 Brruncnenne MaccoBoi 10U BbIX0/1a IPOAYKTA PEaKLUU 1
)3 OO11as XxapakTepuCTHKa 3J1€MEHTOB V A-rpyniibl. A30T, 1
pacrpocTpaHeHHe B Ipupoje, GU3NUEecKnue U XMMUYECKHE CBOMCTBA
29 AMMHaK, ero pu3nvecKue 1 XUMHUUYECKHE CBOIMCTBA, MOyYeHUE U 1
IIPUMEHEHNE
30 [TpakTuueckas padora Ne 3 o teme «llonyuenue ammuaka, usyueHue 1 1
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€ro CBOMCTB»
31 A3OTHas KUCIIOTa, € pu3nyeckue 1 XMMHUYECKHUe CBOMCTBA 1
Hcnonp30BaHre HUTPATOB U COJIE aMMOHHUS B Kaue€CTBE MUHEPATIbHBIX
32 yaoOpeHuii. XuMHUYECKOe 3arpsi3HeHHE OKPY KaroIIei Cpe bl 1
COEIMHEHMSIMU a30Ta
13 docdop. Oxcun pochopa (V) u pochopras kucnora, pusndeckue u 1
XUMHYECKHE CBOMCTBA, MOTyYCHUE
34 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX y100pEHHUH. |
3arps3HeHue NpUPOIHON cpebl pochaTamu
15 Yrnepon, pacnpocTpaHeHue B pupoe, Gusndeckre u XUMUYECKHe |
CBOMCTBa
16 Oxcunpl yraeposa, ux Gpusnyeckne 1 XMMUIEeCKHUe CBOHCTBA. |
DKOJIOTHYECKHE TPOOIEMBbI, CBSI3aHHBIE C OKCHAOM yriepoaa (IV)
37 VYronbHas KUCI0TA U €€ COIU 1
13 [IpakTuueckas pabora Ne 4 no teme "llomyueHue yriekuciaoro rasa. | |
KauectBennas peakius Ha kapOoOHAT-HOH"
19 [TepBoHauanbHBIE TOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O 1
COEIMHEHMSX yTIEpoaa
40 Kpemuuii u ero coeguneHus 1
41 [TpaxTuueckas padora Ne 5. Pemienue skcnepuMeHTaNbHBIX 3a/1a4 10 | |
Teme «BaxkHelme HeMeTaulbl U UX COCAUHEHHUS
4 Kontponbnas pabota Ne3 mo teme «BaxxHeilne HeMeTauibl 1 UX 1 |
COEIUHEHUS
OO11as XxapakTeprCcTUKa XUMUYECKUX JIEMEHTOB — METaJUIOB.
43 Meramnueckas CBA3b U METAUINYECKAS] KPUCTAIINYECKAsT pEHIETKA. 1
du3nyecKue CBOMCTBA METAIIIIOB
44 XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKHUH s |
HaIpsHKEHUN METaJUIOB

JOKYMEHT NMOANWCAH 3NTEKTPOHHOW NOAMUCHIO
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O61ue cnocoOb! noxyyeHust metamuioB. CrutaBsl. Berauciaenus no

45 YPaBHEHUSAM XUMHUYECKUX PEAKIIUI, €CIIH OJIMH U3 PEAareHTOB COAEPKUT 1
pUMecH

46 [TonsiTve 0 KOPPO3UU METAIIIOB 1

47 [llenoynbie MeTaIbI 1

48 Oxcupl ¥ TUAPOKCUIBI HATPUSI U Kallust 1

49 [llenoyno3eMeNnbHBIC METAJIbI — KAJIbIIUM M MarHUi 1

50 Baxwuerime coeTMHEHUS KaabLUs 1

51 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1

52 XKécTtrocTb BOBI U cIOCOOBI €€ yCTpaHEHUS 1

53 [Tpaktuyeckas pabora Ne 6 mo Teme "JKECTKOCTH BOJIBI U METO/IBI €€ | 1
ycTpaHeHus"

54 AnmroMUHUI 1

55 AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCHA 1

56 XKenezo 1

57 Oxcuppl, rTuapokcu bl U conu xenesa (1I) u xenesa (I11) 1

58 O06001IeHEe 1 cucTeMaTh3alus 3HaHui 1

59 [TpakTuueckas padota Ne 7. Perenue sxcriepuMeHTaIbHBIX 33/1a4 10 | |
Teme «BaxkHenme MeTajlyibl U UX COCIMHEHUS
Brluucnenust no ypaBHEHUSIM XUMHUYECKUX PEAKIIMi, €ClTU OJIUH U3

60 peareHToB J1aH B U30bITKE WM COACPKHUT MpUMecH. Boruncnenus 1
MacCOBOM JI0JTU BbIXOJa MPOAYKTa PEaKIuu

61 O06001IeHEe ¥ cucTeMaTh3alus 3HaHui 1

2 KonTponbhast padota Ne 4 o reme «BaxHeine MeTauisl U UX | |
COCIUHECHUS

63 BemectBa 1 MmaTepuanbl B HOBCEAHEBHOM KM3HU YEJIOBEKA 1

64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI 1

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
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65 Posb xuMHUM B pelIeHnH SKOJIOTHYECKUX MPoOIemM 1
66 O0001IeHNE U CHCTEMATH3aIis 3SHAHUH 1
67 O06001IeHEe 1 cucTeMaTH3alug 3HaHUH 1
68 O0001eHne ¥ CUCTEMATH3aIMs 3SHAHUH 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1 ITo Teme: «IlepBoHaYanbHBIE XUMHUECKUE TIOHITHUSD)

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XUMHUYECKUH JIIEMEHT, NPOCTOE BEIIEeCTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
. BEIIECTBA, MOJb, MOJIIpHas Macca, MaccoBas J0JI1 XHMHUYECKOTrO
' JJIEeMEHTa B COCJAMHEHUHU, MOJISIPHBIM O0BEM, XMUMHUECKas peaKilus,
KIacCU(pUKAUSA  PEAKIUil:  peakuud  COCOUHCHHS,  PEaKIuu
pa3noXKeHUs, peaklUud 3aMelIeHHs, peakuuu oOMeHa, 5K30- U

IHJIOTEPMHUUYECKUE PEaAKIMH, TEeTUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B pacTBOPE

12 HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

MNPUMCHATH 3TU MOHATHSA IPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

13 UCMOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (OopMyT

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MacCChblI BC€IICCTB,
1.4 IOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3daKOHa

ABorazapo

15 OIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX
COCIUMHCHHUAX

L6 KJIaCCU(PHUIUPOBATh XUMHUYECKHE peakuuu (IO YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, 0 TEIIIOBOMY dPQEKTY)

17 BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI
BCIIECTB
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18 BBIYUCIISITh MAacCCOBYIO JOJIF0 XMMHYECKOTO dJeMEHTa 1o ¢opmye
COE/IMHEHMUS,

1.9 BBIYUCIIAITE MACCOBYHO NOJIFO BEIIECTBA B paCTBOPC

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/BI MMO3HAHUS — HAOIIOJICHHE,
1.10 W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

2 [To Teme: «BaxkHeilmme npeacTaBUTENIN HEOPTaHUUYECKUX BEIIECTBY»

71 pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAaHHUC, COJIb

27 ONpPEAEIATh IPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
COeMHEHMI 1o popMysiaM

2.3 KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
24 BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
2.5 Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClIeZIOBaTh MpaBUJaM IOJb30BAaHUS XMMHUYECKOH TMOCYyA0il U
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MPaBHJIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU IO BBITOJIHEHUIO
1a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHHUI0 M COOMpaHUIO
2.6 ra3oo0pas3HbIX BelIecTB (BOAOpPOJA U KUCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONpPEeACNIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MPOBOIUTH XUMHUYECKHUE SKCIIEPUMEHTBHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH H KHCIOT C TOMOIIBIO

WH/IUKATOPOB (JIakKMYC, (heHONIPTaNeHH, METUIIOPAHXK U APYTHE)

2.7 IIPOBOAMTH PACUETHI 110 YPAaBHEHUIO XUMHUUYECKOM peakuuu

Ilo Tteme: «llepmoguueckuit 3akoH u llepumomgmueckas cucrema
3 xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

PACKpPbIBATb CMBICII OCHOBHBIX XHUMHYCCKHX TOHSTHMH: AApO aroma,

3.1 SJIEKTPOHHBIA CJIOM aroma, aTroMHas OpOWTallb, paguyc aToma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHASA CBA3b,
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QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

32 KHaCCH(bHHHpOBaTL XUMHNYCCKHUEC 5JICMCHTBI

OIMCHIBATh M XapaKTepH30BaTh TaOim4Hy ¢Gopmy [lepronndeckoit
CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIaBHAS
33
noarpynmna (Arpymma)» u  «mnobouyHas mnoxarpymma (brpymma)y,

«Manble» U «OOIBIIHE) Nnepruoabl

packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 J€MOHCTPUPOBATh MOHUMAHNE MEPUOINYECKON 3aBUCUMOCTH CBOICTB

XMMHUYECKHUX DJJIEMEHTOB OT HUX TNOJIo)kKeHus B Ilepuoanueckoit

CUCTEMC

COOTHOCUTh  OOO3HAauU€HHUs, KOTOpbIE HMEITCA B  TabiuIe
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnneneeBa» € YHUCIOBBIMU XAPAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIee YHCIo

AJIEKTPOHOB U paclpeaeNieHHe UX T0 AIEKTPOHHBIM CIIOSIM)

36 OIPCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX
COCOAUHCHUAX

3.7 OIpCACIIATL BHI XUMHUYECKOM CBSI3U (KOBaHCHTHaH u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1 ITo Teme: «BeliecTBO 1 XMMUYECKask pEaKIUsD)

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHI: pacTBop,
QJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIINSA,
peakIuy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE,
. oOpaTumbie u HeoOpaTUMbIe peaxuuuy,
' OKHCIIUTEITbHOBOCCTAHOBUTEIBHBIC peakum, OKHCIIUTEb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHA,

aM(OTepHOCTh,  XUMHUYECKas CBS3b  (KOBaJCHTHas, HMOHHAas,

MCTaJIJII/I‘ICCKaSI), KpucTaJllIn4CCKasa peméTKa, CIINIaBbl, CKOpPOCTb
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XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUUA H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKPAIIEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbhIiBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

OCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKuHﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peakLuu

Ilo temam: «HemeTamnel U HX CcoeaMHEHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIIU(UIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJIAATh YPABHCHUA peaKL{I/Iﬁ, IMMOATBCPKAAOINUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBHUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTEKAHHUA XHUMHYCCKUX npeBpameHHfI B Pa3JIMYHBIX

YCIOBUAX

24

cJIeJ0BaThb IpaBujiaMm II0JIb30BAaHUS XUMHUYECKOUI HOC}’I[OfI )41
a0opaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE IMpPaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO U COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PpEAKIUH, MOATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonupa, Kapbonar, ¢docdar, cunukar, cyuabdar,
THIIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WOHBI H3yYCHHBIX METAIIJIOB,

NPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKarolas cpecaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux nouaruit: [IJIK

BCIUICCTBA, KOPPO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIIBHOCTH —
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aHaJIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHUIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — [UISI  M3Y4YCHUS
CBOI\/IICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTGCTBeHHOHaquI)Ie

MCTOJbI IIO3HAHHA — Ha6J'IIO,ZleHI/Ie, HU3MECPCHUEC, MOICIUPOBAHHC,

9KCIIEPUMEHT (PEajbHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

[Ipenver xumun. Ponb XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
1.1 Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

15 [TonsiTve 0 MeToAax mo3HaHusi B XuMuu. YncTtele BeniecTBa U cMecu. CriocoOsl
pas3aeneHus cMecen

13 ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE DJIEMEHTbl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U cloKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumuuaeckasi ¢popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
1.4 IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocHUTEeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 1011 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNU

KonunuectBo BemiectBa. Monb. MossipHass Macca. B3auMocBsi3b KOJIMYECTBA,
1.5 MacChl M YHCIIa CTPYKTYPHBIX €IWHHMII BemiecTBa. Pacdy€rel mo ¢dopmyiaam

XUMHYECKHUX COCIMHECHUM

®dusnyeckne U XUMHUYECKHE SBICHHS. XHMHUYECKas peakuusi W e€ NMpH3HaKH.
1.6 3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Knaccupukanus

XUMHYECKHUX PeaKIHii (COeTUHEHMS, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHA)

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH TOCYI0H, C TIpaBHIaMHU
pabotel B maboparopuum © TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
000OpyZI0BaHHWEM, H3yYe€HHE M ONUCaHHe (PHU3UYECKHMX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUMICHUE W KOHICHCAIUS BOJBI) U
1.7 XUMHYECKUX  (TOpeHHME  CBEYM, [pOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KHCJIOTOM) SIBJICHWUH, HAOJIOJICHUE W OIHCAHHE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBI C XJOPHJIOM Oapus, pPa3IokKCHHE

ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKeEJle3a C PaCTBOPOM

com meau(Il), nyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
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(buIbTpOBaHUE, BBIMAPUBAHKE, MUCTUIUIALMS, Xpomarorpadus), MpoBeIcHUE
OUYMCTKU MOBAPEHHOU COJIM, HAOMIOICHUE U OMUCAHKE PE3YIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHsI MacChl, CO3JlaHUE MoJielel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

2 Baxmneiue IpeaAcCTaBUTCIUM HCOPIraHNMYCCKUX BCIICCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocToe
BemecTBo. HaxoskneHuwe kuciaopona B mpupoje, (pU3UYecKre U XUMHYECKHE
2.1 cBoricTBa (peakmuu ropeHus). Oxcunpl. I[lpumenenue kucmopoaa. CriocoOb
MOJTyYeHHUsT KHUCJIOpoJa B J1ab0opaTopuy W MPOMBIIIICHHOCTH. KpyroBopot

Kkucaoposa B nmpupojie. O30H — aquioTpornHas MoauduKanus KUCIopoia

TennoBoii 3G HeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
2.2 Y DHIOTEPMUYECKUE PEAKIMU. TOIUINBO: yrojib U METaH. 3arpsiI3HEHUE BO3AyXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CII0sI

Bomopon — amemeHT M mpoctoe BemiecTBo. HaxoskleHwue Bomopona B HMPHPOIE,
23 ¢u3nueckue M XUMUYECKUE CBOWMCTBA, NPHUMEHEHHE, CIIOCOOBI MONyYEHHSI.

Kucnots! u conu

24 MounspHbiii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSAM

®usnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacelieHHble 1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
55 MaccoBasg g0Ji1 BeElIECTBA B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
' OcHoBanus. Ponb pacTBOpoB B Npupozie M B KU3HU uyenoBeka. Kpyrosopor
BOJbl B TMpUPOJE. 3arpsA3HEHUE TMPUPOAHBIX BOJA. OXpaHa © OYHCTKA

IMPHUPOIHBIX BOJ

Knaccugukamus Heopranumveckux coenuHeHuit. Oxcuapl. Knaccugukarus
26 OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. Pu3ndecknue M XUMHUECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcunos

OcnoBanms. Knaccudukanus ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
2.7 ocHoBaHMs. HoMeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [lomyyenre ocCHOBaHUM

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucinor. dusudeckue u
2.8 XUMHUYECKHE CBoucTBa KHUCHIOT. Psan aktuBHOCcTH MeramiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCJIOT

29 Comu. Homenknatypa coneil. @u3nueckue U XUMUYECKHUE CBOMCTBA COJIECH.

[Tonyuenune coneit
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2.10 ['eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCUHEHNN

XWMHMYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpKaAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3ydEHUE
CBOICTB KHCJIOpOJa, HAOIIOEHNE B3aUMOACUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopoaa ¢ okcuaoMm Mmenu(Il) (Bo3aMOXKHO UCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
11 IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
' BELIECTBAa, B3aWMOJAEWCTBUE BOJbI C MeTallaMd (HaTpUEeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KHCJIOT W IIEJOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIoYeH, H3ydeHHE
B3auMmojieiictBua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKLUN HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BaxHelmme kiacchl HEOPTaHUYECKUX

COECIUHEHUN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
3 JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaAKIINN

[lepBble TOMBITKM KJIacCU(PHUKAUU XUMUYECKUX 3i1eMeHTOB. IloHsaTue o
31 rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE M IEIOYHO3EMENBHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aemeHTos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOHAS (bopMbl
32 Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HUECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

33 CTpOCHI/Ie atromoB. CocTaB aTOMHBIX SAACP. H3oTomnkl. BJ'ICKTpOHBI. CTpOGHI/Ie

DIIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB
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Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B [lepuoanueckoii cucreme [[.1. Menneneesa

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
34 3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MenneneeB — y4€HbIl U

I'paXKaaHHH

35 Xumuyeckass cBa3b. KoBaneHTHass (moisipHass M HEMOJSpHAas) CBA3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

36 Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm
OKHCJICHHS B BoccTaHOBIeHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METALUIOB U

37 HEMETAJUIOB, B3aUMOJCUCTBUE TUAPOKCHAA LUHKA C PacTBOpaMU KHUCIOT U
11eJI049€l, MPOBEIEHNE ONBITOB, WIUTHOCTPUPYIOIIHUX IMPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKkuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 BemectBo n xumuueckas peakuus. [lopropenue

[Iepuonnueckuit 3akoH. Ilepruoauyeckas cuctema XuMu4eckux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
1.1 XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalbIUsi MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHne BemlecTBa: BHJAbl XUMHYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
15 U BUJa XUMHUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
. BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHMHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Krnaccudukanys XuMu4ecKuxX peakiuii Mo pa3IudHbIM MIpU3HaKaM (110 YHCITy U

1.3 COCTaBy Y4YACTBYIOIIHUX B pE€aKOHUU BCHICCTB, IO TCIIOBOMY B(I)q)eKTy, 1o

N3MCHEHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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M0 y4YacTHIO Karajaum3aTopa). OJK30- ©  JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcakuuu

ITonsatue 00 O6paTI/IMbIX u H606paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
1.4 TOMOI'CHHBIX M I'€TCPOIrCHHLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHUUYECKOM p€akuun H II0JIOKCHUC

XUMHYCCKOI'O0 paBHOBECUA

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHBIC pcakuuu, BHGKTpOHHBIf/'I OajaHc
15 OKHUCIIMTEIILHO-BOCCTAHOBUTEIILHOM PCaKIU. CocraBneHue ypaBHCHHI;'I

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKm/Iﬁ C HUCIOJB30BaHHECM MCTOJA

QJICKTPOHHOTI'O OajnaHca

Teopust 3JIEKTPOJIUTHYECKON JUCCOIUALMM. DIJIEKTPOJIHUTHI U HEIJICKTPOJIHUTHI.
Karnonsl, aHnoHsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBszu. Ctenenb quccounanuu. CUibHbIE U cllaOble SJIEKTPOIUTHI.
1.6 Peakuum MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUS PEaKIUid MOHHOTO oOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJNel B CBeTE NPEACTABICHUH 00 3SICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakuny Ha MOHBI. [[oHATHE 0 THApPOIU3E Coieit

XUMH4eCcKuit OKCIICPUMCHT. O3HAKOMIJICHUE C MOJACIIAMU KPHCTATINIMYCCKUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
L7 JTUCCOLMAIIMN  KHUCTIOT, IIEeNo4Yei © coleil  (BO3MOXKHO HCHOJIb30BaHUE
. BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMNbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKIMii (TOpeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUs);

pacrio3HaBaHUEC HCOPraHUYCCKHUX BCUICCTB C IMMOMOIIBIO KAUCCTBCHHBIX peaKHI/Iﬁ

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

2 HemeTannel 1 ux coeIMHEHUS

OO6miass  xapakTtepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHne U (U3MIeCKre CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha TMpUMEpPE XJopa
(B3aumoJielicTBHE C MeTaulaMH, HEMETa/IaMM, IIeJodyaMu). XJIOPOBOJOPO.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, IMMOJIYYCHHUC, IPUMCHCHHC. I[eﬁCTBHC

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudmkat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHenme XJIOpuabsl U UX

Hax0JICHUE B PUPOJIE

OO6mass xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbBIE CTETIeHN OKucieHus. CTpoeHne u (pu3nyeckue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHME CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
29 KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
' (obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUeCKHe
peakuuu, JeXalue B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOIy4YeHHUs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMHUYICCKOES

3arpA3HCHUC Oprxca}omeﬁ cpeabl COCAUMHCHUSAMU CCPbI (KI/ICJ'IOTHLIC JOXIHU,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHHS

OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMU4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3nM4eckue W XMMUYECKHE CBOICTBa, mojydyeHue W npumeHenue. Conn
aMMOHMS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBA, IpPHMEHEHHE.
2.3 KauecTBeHHas peakiusi HAa MOHbI aMMOHHMS. A30THasl KUCJIOTa, €€ MOJyYEHHE,
¢usnyeckue W XMMHYECKHE CBOicTBa (0OIIME Kak TIpeACcTaBUTENs Kiacca
KUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBe MHHEPAIBHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien
cpelbl COeTMHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3lyXa, IOYBBI

1 BOJIOEMOB)

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
Y ceorictBa. Oxcun dochopa(V) u docdopHas kucnora, Qundeckue wu
XMMUYECKHe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00peHHI

O6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHHUS. YTIJIepon, aJuIOTPOIIHBIE
95 Moau(UKaIMKM, pAacpOCTpaHEHHE B NpUpoje, (PU3MUEecKHe U XUMUYECKHE
' cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
ux (bmnqecm/le U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHC Ha JXUBBIC OPraHU3MBI,

MOJIYUCHHUEC U IIPUMCHCHUC. OKOJIOTHYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM
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yriepona(lV); rumote3a rino0aqbHOTO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
a¢dekr. YrompHas KucioTa U e€ coilu, uX (GU3NYECKUE U XUMUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SAHCTBE

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTUJEH, STaHOJ, IJIHIEPUH, YKCyCHas
26 kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
' BaKHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHUX

COCIMHEHUN

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIOJYYCHHE U
npumenenne. CoenuHeHuss KpemMHHUS B mpupone. OOmme mpencraBieHus 00
57 okcuae kpemuus(IV) u kpemaueBoii kuciaore. CHUIIMKATBI, UX UCIOJIb30BaHUE B
' OBITY, METUITMHE, MPOMBIIIICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOTro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUN HA XJIOPH]I-
WOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTPaKaIOIINE
(u3nyeckre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHH (BO3MOKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0pas3laMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl W €€ COeAUHEHUSIMHU
(BO3MOXKHO HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
2.8 KaueCTBEHHOW peakuuu Ha cyibpaT-uoH U HaOmoJeHWe mpu3Haka eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ocHOPHBIX yA0OpEHUH; TOTyYeHue, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (QocdaT-uOH M U3yuyeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUTMYECKUX
pemérok anMasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM

ancop6u1/11/1 DaCTBO‘péHHBIX BCIICCTB aKTHMBHUPOBAHHBIM yTJ'IéM u YCTpOﬁCTBOM
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IIPOTHBOra3a; IOJy4eHUe, coOMpaHHe, pacllo3HaBaHUE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHAT- u
CWJIMKAT-UOHBbl M H3yYEHUE TPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAJIbHBIX

3aj1a4 110 TeMe «BakHenie HeMeTauIbl U UX COEIUHEHUI

3 Mertasuiel 1 UX COEIMHEHUSA

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucteMe xXuMHuecKux odnementoB J[.M.
3.1 MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTajinyeckas CBsi3b U
METAJUTMYECKasi ~ KpUCTAUTMYeCKass pemérka. ODJIECKTPOXUMHUYCCKHUH s

HaIpsHKEHUN METaJUIOB

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaysioB. OOIue crocoObl NOTydYeHUs
17 MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIIEHHOCTH

lenouynsle MeTayuibl: nosioxkeHue B Ilepuoamdeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
33 duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAauIOB U HX

COeTUHEHUN

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3neMeHToB JI.11. Menneneesa; ctpoeHue
34 WX aTOMOB; HaxoXXJIe€HWEe B npupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. BaxHeiimme coeanHEeHUs KanblUs (OKCHUI, THIPOKCHI,

comn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

AmoMmuHMiL: TonoxkeHue B llepuonmyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
35 JI.1. MenneneeBa; CTpo€HHE aroMma; HaxXOXACHUE B mpupozae. Puznueckue u
XAMHAYECKHAE CBOMCTBA aIFOMUHMSI. AM(OTEpHBIE CBOINCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

Keneszo: nonoxenue B [lepuoandeckoi cucreme xumudeckux snemeHToB J[.M.
16 MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

37 XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,
X (U3MYECKMMH CBOMCTBAMM; H3Yy4YEHHUE PE3yJIbTaTOB KOPPO3UH METAJJIOB
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(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJA KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKaHHUS KAUYCCTBEHHBIX PEaKIUii Ha MOHBI
(Marnusi, xanplus, amroMuHHs, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaAOJIIOJICHUE W ONHMCAaHUE MPOIECCOB OKpANTMBAaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — HCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl 1

HUX COCIUHCHUA»

4 XHMHMS U OKpyKarolas cpena

HoBeie maTepuanbl U TexHOnoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
il JKU3HU 4YesioBeKa. XuMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U

XMMHUYECKHUX peakuuil B ObITy. IlepBas momolup npu XMMHUYECKHUX OXKOTax M

OTpaBJICHUAX

OCHOBBI ~ DKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
42 okpyxaromieii cpenst [1/IK. Pons XuMuu B pelieHU# SKOJIOTHUECKUX MPoOIeMm.
[IpupomHble MCTOYHUKH YTJIEBOJAOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

43 XUMHUYECKUMN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraJIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudmkat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM

MPOBEPAEMOro 0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM

TpedoBaHMS NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOMIeH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
12 TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA

XUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BATh MOACIN JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
13 XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
' XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie HAa YPOBEHb CPEIHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
1 00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHssi), XUMUYECKas
' peaklus, peaklMu COEIUHEHMs, pPEaKLUUM Ppa3I0oKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakumu, 5K30- U
9HJIOTEPMHUYECKHE pEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro

9JICMCHTA B COCIMHCHUH, MAaCCOBas OO0JIA U NPOLUCHTHAA KOHLUCHTPALA

BEIIECTBA B paCTBOPE, AApPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd
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opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS U HEMOJISIpHAs
KOBQJIECHTHAsE  CBSI3b, MOHHAas  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JIUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

OCHOBOIIOJIATAIONINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHS MAacChl,
2.2 nepuonnuecknii 3akoH J[.M. MennaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJIPO

53 TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs
JNEKTPOIMTUYECKON JUCCOLUAUU

3 Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4HCIe MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBBI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
31 (yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
' NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
U XMMHUYECKHX TIPOIIECCOB HAa OPTaHWU3M YEJIOBEKa M OKPYIKAIOILYIO

HPUPOJTHYIO CpeLy

35 YMEHHE HMHTErpuUpoBaTh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX MPEIMETOB

HaJM4KMe OMbITa paboThl C PA3NMUYHBIMU MCTOYHMKAMU WHMOpMaIuu
33 Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
34 NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH 1JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,
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YpaBHEHUM  XUMHUYECKHMX  pPEakIMd; OCHOBAMM  XHUMHYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, Kajlnd U KaJbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
6 OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJArPYyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

7 YMenne kinaccupuupoBaTh:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEaKIUN
8 YMeHue onpenensTh:
o1 BaJICHTHOCTh W CTENCHb OKUCJICHHUS XUMUYCCKUX DIIEMEHTOB, 3apsi
' MOHA
$n BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B
. COCTMHEHUSIX
8.3 XapakTep cpelbl B BOJAHBIX PACTBOpaxX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBath (hpU3HMUECKUe U XUMUYECKUE CBOMCTRA:
INPOCTBIX BeHIeCTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, anmas,
9.1 KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUH, KW, MarHHi,
KaJIBIIMHA, aJTFOMHHHH, KEJIE30)
CIIOXKHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boia,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
97 metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (I u
. III), oxcuas! yraepoaa (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
93 NPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudmkat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

10 YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

TOM 4YHUCJIC:

10.1 peaKkIuii HOHHOTO 0OMeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WUIFOCTPUPYIOIIUX XMMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
(TpymniT) HEOPraHMYECKUX BEIIECTB

10.4 MOATBCPKKAAOIMUX 'CHETUYCCKYIO B3aMMOCBA3b MCIKY HUMU

11 YMeHue BEIYUCIATH (IPOBOUTH PACUETHI):

OTHOCUTCIIbHYIO MOJICKYJSIDHYIO W MOJEIPHYKHO MaAcCChl BCIICCTB,

MAaCCOBYIO JOJIIO XUMHWYCCKOT'O 3JICMCHTA B COCAUHCHUN

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB

114 [0 YypaBHEHHSM XUMHUYECKUX pPEAKIMA W HaXOAUTh KOJIUYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MTPOJYKTOB PEaKuu

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmroIeHue,
1 U3MEPEHUE, IKCIICPUMEHT, MOJICITUPOBAHKE) TIPU U3YUYCHUHU BEIIECTB U

XUMHYECKHX SIBICHUW; yMeHHe chopMmymupoBaTh mpolieMy U

MMPEAJIOXKUTD IIYTHU eé PCUICHUA

192 0e30macHON pabOThl C XWMHUYECKHMHU BEIIECTBAMH, XUMHYCCKOM
MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM

npaBUIaMy 0€30MaCHOTO OOpAIIEHUs C BELIECTBAMH, HCIIOIb3yEMbIMH
B [TOBCEIHEBHOM U3HH, NPaBUJIaMHU NIOBEJCHUS B LENIAX COEpPEKEHUS
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3JEHCTBHA Ha JKUBbIE OPraHU3MbI ONPEAEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHUS U MPEJOTBPALICHUS HX BPEIHOTO

BO3JICUCTBUS

13 Hamane MPAKTUYCCKUX HABBIKOB IIAHUPOBAHHA WU OCYLICCTBJICHUA
CIICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1 HN3YUCHUC U OIIMCAHUC (I)I/I3I/I‘leCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,
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WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2 U3y4€HHE CIIOCOO0B pa3zesieHus: cMecei

[OJlyY€HUE KHCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
13.3 BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
PacTBOPEHHOTO BEIIECTBA

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
13.5 ¢denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCcTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
13.6 OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
13.7 HCOPIraHUYCCKUX COGﬂHHGHHﬁ)); ((SJIGKTpOJII/ITI/I‘IeCKaH

JUCCOLIMAIIUs «Baxneimuye HEMETaIIbl H HUX COCIUHCHUA ,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
138 NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
' wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14 YMmenue:

OpPEeACTaBIATh pe3yNbTaThl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
14.1 JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] M BBIABIATH SMIHUPHYECKHE

3aKOHOMCPHOCTH

YCTaHABIIMBAThH CBSI3U MEXIY PeallbHO HAOII0JaeMbIMU XUMHUYECKUMHU
14.2 SABJICHUAMH U MPOLECCAMU, MPOUCXOIAIMMHA B MAKPO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB
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INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecu. CiocoObI pa3ieiieHus: cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNUN

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHbli 00BEM Tra3oB.

BianMocBsa3n KOJINMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SIBICHUS. XUMHYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI NOPSAJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPUILIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dyeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemecTsa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeHI>HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas CBSI3b
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Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJuInyecKas),
3.2 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
4.1 HecoJieoOpa3yloye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

42 dusnueckue M XUMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB-HEMETAJUIOB!
BOJOPO/IA, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

PuU3NYECKUE U XMMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB-METAJUIOB: JIUTHS,
4.3 HaTpus, Kajaus, MarHusl U KajJblUs, ATFOMHHUS, *Kejae3a. DIEKTPOXUMHUYECKHUI

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

14 dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA BOJOPOIHBIX COCAMHECHUI HEMETAILIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

Xumnueckue cBorcTBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

*0 xenesza(ll, III).ITonyuenue okcuI0B METAIIIOB
XWMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
4.7 TUAPOKCHUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHUU U
aM(OTEpHBIX THAPOKCHIOB
OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
43 CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
' XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.
[Tonyuyenne kucnor
4.9 OO6ue xuMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue coneit
410 [lonyuenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOPOJa, aMMHaKa,
‘ YTJIEKUCIIOro ra3a B JJabopaTopuu
411 [Nomyuenne amMMuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB
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4.12 I'eneTndeckas cBsI3b MEKIY KlacCaMy HEOPraHUYECKHUX COECIMHEHHUN

5 XHWMHUYECKUE PEAKLUU

Knaccudukanus XuMUYeCcKUX peakiuid M0 pa3TUYHbIM MPU3HAKAM: TI0 YHUCITY H
5.1 COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemIoBoMy 3ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

59 TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-
Y DHJIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHUS

OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakiuy. OKHCIUTENN M BOCCTAaHOBUTEINH.
53 [Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54 Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOIUTHI U
HEANIeKTPONuThl. CUIIbHBIC U clla0ble NIeKTPOIUThL. CTeneHb AUCCOIHAINH

55 Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A pCaKHHI;’I HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

6 XuMUA U OKpYy’Karomas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
6.1 UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMoOMOIIb IMTPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaromed cpefpl  (KUCIOTHBIC — JIOXKIH,
3arpsi3HEHUE MOYBbI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpPeIOoTBPALICHUS
6.2 [IpenenvHas momyctumass kouuneHtpanus BemiectB (IIK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B
OBITY, MeAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
6.3 METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

64 [IpupogHble MCTOUYHUKH YTIJIEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, He(dTh),
OPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBILUIEHHOCTH

HepBOHaanIBHBIe MOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCAMHCHHAX

6.5 yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA
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7 Pacuérsr:
7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM
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