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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (denepanibHOM
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPENoaaBaHus y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPeyCMaTpPUBAET pacIpeielieHre ero mo Kjiaccam u
CTPYKTYpPUPOBaHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET KOJINUYECTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yUarONINXCsI, ONPEISIISICT BO3SMOKHOCTH MPEAMETA JIJIS Pealiu3aiun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHHW K pe3yiabTaTaM OOyYeHWs XUMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIY>)KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHUSI 00Yy4aIOIIErocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3aiii BO3MOKHOCTEH Il CaMOpa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromxcs,
HaBBIKOB HMX  CAaMOCTOSTEILHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS TEIaroTUYECKH aIalTHPOBAHHBIM OTpaKeHHUEM 0a30BO
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuE€ CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTaHW30BaHbI IO TPUHIIMITY IOCJIEIOBATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTAaBICHUN 00 AIIEKTPOTUTUIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOTHSSA
GbyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS] U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX Y4eOHBIX TpeaAMETOB: «OKpyKaromui
Mup», «bruonorus. 5—7 knaccel» U «dusuka. 7 Kaaccy.

[Tpu u3yueHnH XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOM HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[IO3HABATCIIBHBIX YMEHHUH M WX NPUMEHEHUU B Yy4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIEHHE OOydaroluxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHA M CaMOINO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHCcIie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO0 MUPA, UCTIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU MPoOJIeM B MOBCEIHEBHON
JKU3HU U TPYIOBOM JESATENBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWM I BBIPAOOTKM SKOJOTHYECKH IeIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



2.COAEP) KAHUE OBYYEHUA

8 KUIACC

[MepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUK B KU3HM 4YeJlOBeKa. XHMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetiecTs. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctele BemecTBa U cmecu. CriocoObl pasielieHust cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocrtaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHOCUTeNbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUH.

KomnuuecTBo Bemectsa. Moib. MonspHas Macca. B3anMocBsi3b KOJIM4ecTBa, MacChl U 4rcia
CTPYKTYPHBIX €IHHHII BeriecTBa. Pacu€Tel mo hopMyraM XMMHUYECKHX COCTMHEHUH.

Ouznyeckue W XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCYJ0M, mpaBuiiaMud paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUTIEHUE M KOHACHCAIMS BOJAbI) U XMMUYECKUX (TOPEHHE CBEYH,
MIPOKAIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
ONHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi (pa3ioKeHHe caxapa, B3auMOCHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcuga menu (ll) mpu nHarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crnocoOoB pasjieneHus cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULINS, Xpomarorpadus,
MIPOBE/ICHUE OYMCTKU TOBAPEHHOM COJIM, HAONIOJCHUE W OMHCAHHE PE3YJIbTATOB MPOBEIACHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoa B mpupojae, Gu3ndecKkue U XUMHUUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(PekT XUMHUYECKOW peakIuh, TEPMOXHMMHUYECKHE YypPaBHEHHUS, D5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Bojiopoaa B nmpupoje, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MosTydeHus. Kucioter u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccudukanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. PU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®@uznueckue u XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHME€ M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJeHHE B3aWMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHHS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoga ¢ okcugom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEpUalIOB), HAOIOeHIEe 00pa3IIOB BEIIECTB KOIHMUYECTBOM 1
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM JoJie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKAaTOPOB B pacTBOpax KHUCIOT M LIEJIOYEd, U3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOil KUCIOTHI, KUCIIOT ¢ METaJlIaMH, peakui
HEHUTpaIM3al1u, [1I0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJJHOTO METaJlIa APYrUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[TepBble NOMBITKY KIacCUPHUKAUN XUMUYECKUX AJIeMeHTOB. [IoHATHE O TpyIax cXoIHbIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMEIbHBIE METAILIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmbl [lepuonuyeckoil cuctemsl
xumuyeckux onemeHtoB JI. M. Mengeneea. Ilepuonsl u rpynmbl. DU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTtaB aTOMHBIX s11ep. M30T0onbl. D51eKTpoHbI. CTPOEHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumudeckux diaemMeHTOB Ilepmommueckort cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMUYECKOT0O JIEMEHTA 110 €ro MOJIOKEHUIO B Ilepuoanueckon
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENOJIIpHAsT) CBSI3b.
DIIEKTPOOTPHULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb okucnenus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs! okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJEHCTBUE THAPOKCUIA
IIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MexXnpeIMETHBIX CBS3€H MPHU U3YYEHWH XUMUHU B 8 KJIacce OCYLIECTBIISIETCS
Yyepes3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0u1me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, MEePUOJUYHOCTb, HAOMIOACHHUE, SKCIEPUMEHT, MOCINPOBAHUE,
U3MEPEHUE, MOJICIIb, SIBIICHHE.

®u3nka: Marepus, arToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKas peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenpgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
MOJIOKEHUEM AJIeMEHTOB B llepronueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BU1a XUMUYECKOW CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XHUMHUYECKUE CBOWMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEMIOBOMY 3D (PEKTY, 10 U3MEHEHUIO CTENEHE OKUCIIEHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonsitne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. [loHsTue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkury U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHbBIE PEAKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENIBbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2MEKTPOIIUTUUECKON JUCCOLMALMHU. DJIEKTPOIUTHI U HEANEKTPOJIuThl. KaTHoHBI,
aHUOHBI. MexaHW3M IMCCOLMAIINY BEIIECTB C Pa3JIMYHBIMU BUIAMUA XUMHUYECKOU CBA3HU. CTENEHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHOoro o6MeHa. YcCIIOBHsI NMPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCcTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruranuu. KadecTBEHHbIE peaklUUWd Ha HWOHBI
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIIAMHM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS pPAa3IUYHBIX
(bakTOpOB, UCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AMCCOLMALUU
KHCJIOT, 1IeJI04ei U cosell (BO3MOKHO UCIIOJIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUui MOHHOrO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BEIIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIICHUe
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MuUecKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceprel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XUMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTeINs Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'0 CIIOCO0a MOJTy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxnenue cepbl u eé€
COCIMHEHUH B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJJIOEMOB), CIIOCOOBI €r0 MPel0TBPAILCHHS.

OO6mass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B HpuUpoje, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHHeE,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIeH Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmomnbzoBanue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoicTBa. AncopOums. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBBIN 3¢ @ekT. YronpHas KUCIOTa U e
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHne KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUICHHOCTH
Y CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHMSX YIJepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCYCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb
B OBITY U IpOMBIIUIEHHOCTH. [loHsITHE O OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIeBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mipupoge. OOmme mnpeactaBieHus o0 okcuae kpemaus (IV) u
KpeMHHUEBOH kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpolGiiembr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEPHUaIOB B TIOBCEAHEBHOM KU3HHU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMd XJOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUYeHHE XUMHUECKUX CBOIMCTB pa30aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJICHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONoJIeHuEe NpHu3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCTIOJB30BaHUE BUCOMATEPHAIIOB), 0Opa3amMu a30THBIX U GOCPOPHBIX YI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3YUeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHLIEHTPUPOBAHHOW a30THON KMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), HW3Y4YCHHE MOJENel KPUCTAUIMUECKUX pemeEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOTrasa, MolydeHrne, CoOnpaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOro ra3a, INpOBEACHHME KaueCTBEHHBIX pEakUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3y4€HUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKATHON
IIPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBLHBIX 3a/1a4 110 TeMe «BaxkHei1ne HeMeTaibl U UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepmoanueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa u CTpOEHHsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTAIUIMYECKAsl PELIETKA.
DNEeKTPOXUMUYECKUN psJl HampsikeHUH MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1EMEHTOB /1.
H. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXACHHE B NpUpoae. PU3NYECKUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpumeHnenue
LIEJIOYHBIX METAJIOB U UX COCTMHEHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaJIbLUI: MOJI0KeHNE B [leprnoanueckoii cucreme
xummuueckux snemeHtoB JI. 1. MenneneeBa, cTpoeHHEe MX aTOMOB, HAaXOXKICHHE B IPHUPOJE.
dusnueckrie U XUMHYECKHE CBOMCTBA MarHuWs W KanbIns. BakHewinme coeqWHEHHS KaJbIHs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXAeHHUE B npupoze. Pusnyeckue U XUMUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u comu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUEHUE
pPE3yIbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B
KHUcIoposie  (BO3MOXKHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajJbLUs, aIIOMUHUS, LKMHKA, xene3a (1) u xeneza



(1), meam (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCH/IA [IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWImne MeTallyIibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KHU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHYECKHX O0XKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
Beriects, qaiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(uKanus, TMNEPUOJUIHOCTb, HAOIIOJCHHE, HKCIIEPUMEHT, MOJCIUPOBAHHKE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJEKTPUUECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, npixanue, O6wocepa, dKocucTeMa, MUHEPATbHBIE YIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



3.IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OmIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIc O0YYCHHUSI XMMUHU B €IUHCTBE YUCOHOM M BOCITUTATEIBHOM JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMH B OOINECTBE MPAaBUJIAMH U HOPMaMH IOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMAIM3AIMN 00yIarOIUXCSI.

JIMYHOCTHBIC PE3yJbTaThl OTPaXKAIOT T'OTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PAaCHIMPEHHE OIbITa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YKCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

IICHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMAHMS 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJIAJIETh JTOCTOBEPHOU HH(OPMAIIUCH O MEPEAOBBIX JTOCTHKCHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

NpPEJCTAaBICHUS O COIMAIbHBIX HOPMax M IMpaBWIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIICTEHTHOCTH B OOINEGCTBCHHO  IIOJIC3HOW,
y4eOHOHMCCIICIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHAAX JEATCIBLHOCTH, T'OTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JICATEIILHOCTH TIPH BBIITOJHEHUH Y4EOHBIX, TIO3HABATEILHBIX 3a/1a4,
BBIMTOJIHCHUM XHMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIY B TPOIIECCEe ITOW Y4eOHOW AESTENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBE/ICHHE U MTOCTYIKH CBOMX TOBApPHUIIIECH C MO3UIIMKA HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TOCJIECTBUI TTOCTYITKOB,;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEHIECTBE M  XUMHYECKOW  PEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAYKH M COCTABISIOIIME OCHOBY JIJISI
TIOHUMAaHHMS CYIIIHOCTH HAYYHOM KapTUHBI MUPA, IPEJCTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPO/IbI, B3AUMOCBA3SX YEIIOBEKa C MPUPOIAHON CPEIOi, O POJIM XUMHH B TIO3HAHUH
ITHX 3aKOHOMEPHOCTEI;

M03HABATEJIbHBIE MOTHBBI, HalpaBJICHHbIC Ha IOJYYCHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIC Ui OOBSCHEHHS HaOJIOJAaeMbIX IPOIECCOB W SBJICHUM, IO3HABATEIILHOM,
UHGOPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON pabOTHI
C yueOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, AOCTYIMHBIMH TEXHUYECCKUMHU CPEICTBAMH
UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAMPaBJICHHOCTH ¥ YPOBHsI OOYUCHUS B JaJIbHEHIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

0CO3HAHKE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 JKU3HU, OCO3HAHHME TOCIEACTBUN M HEMPHUATHE BPEAHBIX MPUBBIUCK
(ynotpeOJyieHUsI aJKOrojisi, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHII
0€30MMaCHOCTH MPH OOPAIICHUH C XUMHUSCKUMH BEIIECTBAMH B OBITY U pPEaIbHOM KH3HH,

5) TPy10BOT0 BOCIIMTAHUS:

WHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii M TpyAa pa3IMdHOrO pojia, yBaKCHUE K
TPYAY U Pe3y/ibTaTaM TPYI0BOM JCSITEIHbHOCTH, B TOM YHCIIC HA OCHOBE IPUMEHCHHUS TIPEAMETHBIX
3HaHUH TI0 XUMHH, OCO3HAHHBIH BHIOOP WHAWBHIYAIBHOW TPACKTOPHH TPOJODKECHUS
o0Opa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW NPOo(hEeCcCCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B MPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYaeMble IPU U3yYCHU U XUMUH, VIS peUICHU 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE JJISI (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHUpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOpbIE 00ECNeunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPH OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIDYTUMU TIOHSTHSIMHU), UCIOJIB30BaTh TOHATUS I OOBSICHEHUS OTIEIBHBIX
(bakToB U SABJICHUIA, BRIOMPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMH XMMHUYECKHUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIWBATh MPUYHMHHO-CIIEJICTBEHHBIE CBSI3HM MEXIYy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHbBIC, NEAYKTUBHBIC, MO aHAIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B IMpollecce MO3HAHMs MOHATHS (MPEAMETHBIE U METanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIBIATH U
XapaKTEepU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SBICHHSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE WCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEACHHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIFHO TIPOrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa
XUMHUUYECKOT0 COZIepKaHus, CIIpaBOYHbIe MocoOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;



YMEHHE MPUMEHSAThH Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHPOpMaIuU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 33134
onpeAenéHHOro THIA, MPUOOPETEHHE OmNbITa B O0JIACTH HCIOJB30BaHUSA HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBIaICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAILIMKM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIe0BATENbCKOM
JEeSTEIIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXaroUIeH MPUPOJHON CPEIbL.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIAThH MOMy4YEHHBIE PE3YJIbTAThl I03HABATEIHHON JAESITEILHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOI IMO3HABATEIbHOU U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJWHALIUSI COBMECTHBIX JEHCTBUM, ONpPEIeTICHNE KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

YMEHHUE CaMOCTOSITEIBHO ONPEAENATh eI ACSITENbHOCTH, INIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIESITEIBHOCTH, BBHIOMPATH
Haubosee 3 GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABATEeNbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBIIATh WJIH KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBU MTPY BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O pe3ysIbTaTa 3asBJICHHOM 1I€JH, YMEHHE MCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB IO OCBOCHHIO O00S3aTENBHOTO COAEPIKAHUS,
YCTaHOBJIEHHOIO JAaHHON (QenepanpbHOil paboueld mIpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJarmuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaMeTHOW o0nactu «XUMHSA», BUIBl JAEATENBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJ/IHASI), BAJIECHTHOCTh, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi JA0JIsl XUMUYECKOTO JI€MEeHTa
B COCAWHEHHWM, MOJSIPHBIH 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKaius
peaKklMii: peakliui COeIMHEHMS], PEAaKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUuU
0oOMeHa, K30~ M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, paauyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHASl CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (MPOLEHTHAsSI KOHIIEHTpPAIHs) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U NPUMEHSATH 3TH
MOHSATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTNpeeNATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(xoBasieHTHAs! ¥ MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMmbIci [lepumoanueckoro 3akona [[. M. MenneneeBa: 1€MOHCTPUPOBATh
MOHMMAaHUE TMEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHHs, 3aKOHa ABOraipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «TJaBHas moarpynma (A-rpynma)» u
«moboynas mnoarpynna (b-rpymma)», maneie U OGONbIIME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONWCAaHUE TMPUMEpPaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOLNX XMMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA 10 (hOpMyJie COEUHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakii;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHOM NEeSATEIbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHME, 0000IIEeHNE, CUCTEMAaTH3alUI0, KIACCU(UKAIMIO, BbISIBICHHE NMPUYMHHO-
CJIEZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHHUS CBOICTB BEIIECTB M XMUMMYECKHX PEaKIHi,
€CTECTBEHHO-Hay4YHbIE€ METOIbl IO3HAHMSI — HAOII0ACHNE, U3MEPEHNE, MOJIEIINPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH);

ClleZIoBaTh MpaBWJIaM TIOJIb30BAaHUS XMMHYECKOH mocyaod M 1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMHUUECKUX OTIBITOB I10 MOJTYYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C OINPENEIEHHON MacCOBOM J0JIE€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT ¢ TOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHN: XUMHUYECKHHA DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
SJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJIICHHA, XHUMHUYCCKAA PCAKLUSA, XUMHUYCCKAA
CBSI3b, TEIUIOBOM A(PEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, JBJICKTPOJIUTUYCCKAA JUucConuanusa, pCeakuu HWOHHOIO 06MCHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKInH,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHYECKOM pEaKUuu, MpeleibHO JOIyCTUMAas
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJCHTHOCTh U CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METAJIJIMYeCKasl) B HEOPraHMYEeCKUX COCJAMHEHHUAX, 3apsii HOHA MO XHUMHUYECKOU
dopMyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh TaOnuuyHyto (opmy Ilepromgmueckoii
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjIaBHas mnoAarpynma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINIECKON TaOIHIIe, C YUCITOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] A1pa,
o0Iiee YUCIO AIIEKTPOHOB U paclpeiieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB SJEMEHTOB W HUX COCAMHEHHU B
IpeJienax MaJIbIX IEPUOJO0B U IIABHBIX MOATPYII C Y4ETOM CTPOECHHSI HX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) oOLIMEe M cHenuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MOJIHbIE U COKpPAILIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3/INYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA M0 (OpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOMN peakLnu;

coOyoiaTh MpaBHJia TOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoM U J1abOpaTOpHBIM
o0opy/soBaHUEM, a Tak)Ke IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU T10 BBITIOJTHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OTIBITOB I10 MTOJYYSHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, MoAuI-, KapOoHar-, ¢ocdar-,
CUWJIMKaT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEIHPHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMATH3AlHI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3eH — JUIS W3YYEHHS] CBOMCTB BEHICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAy4YHBIC METOIbI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHUE, YKCIIEPHUMEHT
(peanbHBIN U MBICTICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHME
8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHue pa3iesioB u JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoasmrie HpaxTHaeckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuUMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPaKTUYECKON e TeIBHOCTH https://m.edso0.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xumMmmuueckue 15 1 bu6nmorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ I HCOPraHHYECKHX BelEeCTB
21 Bosnyx. Kucnopon. I[lonstue 6 bubnmnoreka HOK
' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopon. I[lonsatue o 3 1 bu6nmorexa LIOK
' KHMCIIOTax M COJISIX https://m.edsoo.ru/7f41837c¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no pa3zneny 30
Pazpnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIun
31 epommeckan ncrev : buGmiorexa IOK
' https://m.edso0.ru/7f41837c
XAUMHYECKUX djemMeHToB /I, M.
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MenneneeBa. CtpoeHue
aroma

XuMHUeCKas CBA3b.
3.2 OKUCIUTEIILHO- 8
BOCCTAHOBHTEJIbHBIE PEAKIIHU

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c¢

WToro no pasnuen 15 bubnuoreka [JOK
PR https://m.edso00.ru/7f41837¢c
PesepBHOE BpeMs 3 bu6nuorexa [HOK

OBIIEE KOJIMYECTBO YACOB
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9 KVIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKne 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3znes 1. BemecTBo 1 XUMHYECKHE peaKIU
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Wroro no pazaeny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnuoteka [JOK
' anemeHTOB VIIA-Tpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XHMHIIECKHX Bubmorexa [IOK
2.2 snementoB VIA-rpymmsr. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COeIUHEHUS E— :
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubnmuotexa [JOK
2.3 anemeHToB VA-Tpynmel. A3ot, pochop u 7 1 https://m.e dsgj ru/ 7412636
UX COEIUHEHHUS — '
OO01mas XxapakTepUCTHKa XUMUYECKUX Bubmorexa [IOK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI U UX COCIUHEHHUS — :
Hroro mo pasneny 25
Pa3nen 3. MeTa/uibl M HX COeIMHEHUSA
3.1 OO0111e cBOIMCTBA METAIIJIOB 4 Brbmuorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS

bubmuorexa [JOK

16 https://m.edso00.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpyxamomas cpeaa
bubmuoreka [JOK
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 hitps://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmaorexa LJOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHME. XUMUA 8 KJIACC

Ha3Banue nmiana Xumus
IMapanienn 8
Ne Koa-Bo
HasBanmue paznena n/n Tema ypoka Conep:xanue YPOKOB
1. IlepBoHayajbHbIEe XUMHYECKUE MOHATHUS
ITongarus: BemecTBO, TeJ10. BUILI BENIecTs: 1
1.1 Xumusa — BaxkHast o0y1acThb m > & m
MIPOCTHIE U CIIOXKHBIC. BUaBI TEN: TBEPABIE,
€CTECTBO3HAHUS U [Ipeamer xumuu. Ponb XuMuu B KU3HUA
. 1 KHUJIKHE, Ta3000pa3Hble. 3HAYCHNE XUMHH B
MPaKTUYECKOU JEATESITbHOCTH yeoBeka. Tena u Bemecrsa
ObITY, MEIUILIMHE, TIPOMBILIUIEHHOCTH U
yeJI0BeKa
SKOJIOTUH
BBenenue B MeTOIBI ITO3HAHUS B XMUU. 1
Habmtoienue 1 9KCiepuMeHT — OCHOBHBIE
METO/Ibl. AHAJIN3 U CPAaBHEHUE PE3YJIHTATOB.
2 Ilonsarue o MeTOHax MO3HAHUS B XUMUHU
Hcnonk3oBanue npubopoB 1 1a60paTOPHBIX
WHCTPYMEHTOB. 3HAYEHUE METOJIOB B U3yUYCHUU
BEILECTB U MPOLIECCOB.
OO01Me npaBuiIa NOBeNEHUs B KaOuueTe xumuu | 1
IIpakTrnueckas padora Ne 1 «IIpaBuna He fp A
.. U TeXHUKa 6e30macHOCTH. OCHOBHBIC TIPUEMBI
paboThl B 1a00paTOprn U MPUEMBI
3 oOparreHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM.
oOpariieHus ¢ 1ab0paTOpPHBIM
[IpakTUueckas 1eMOHCTpaLs: MPAaBUIbHOE
o0opyoBaHUEM)
BBITIOJTHEHHUE PabOTHI ¢ 000PYI0OBAHUEM.
[ToHATHS YUCTHIX BEMIECTB U CMECEN. 1
4 Yucrele Bemecrsa U cmecu. Crioco0bl OmnpeneneHne YUCTOroO BELIECTBA.
paszeneHus cMecen OnpezxeneHI/Ie cMecH U eé BUbBI (FOMOFGHHI)IG u
reTeporeHHsbie). OTIMYUS MKy YACTHIMU
BEIIIECTBAMH M CMECSIMU MeTOoIbl pa3ieieHus




cMmecel. [IpakTnueckoe IpuMeHeHne METOI0B
paszeneHus

[IpakTnueckas padora Ne 2 «Paznenenue
cMmecel (Ha mpuMepe OYUCTKU
IIOBapEHHOM COJIM)»

3HAKOMCTBO C METOJIaMH pa3/ieNieHUs cMece
Ha IIpUMEPE OYUCTKH ITOBAPEHHOM COJIH.
[Tpumenenne HU3HMUECKUX METOIOB IS
pasjaeneHus cMecen

1.2. BemrectBa U XUMHYECKHE
peakuu

ATOMBI U MOJIEKYJIBI

[ToHATHS «aTOM» U «MOJIEKYJIa»
Hcropuyeckuii aclieKT OTKPBITHS aTOMOB U
MOJIEKYJI. ATOM: CTPOCHHE U CBOICTBA .
OcCHOBHBIE YaCTH aToMa: s1po (IIPOTOHBI U
HEUTPOHBI), 3JEKTPOHBL. Pa3meprl u macca
aToMa. JJIIEMEHTHI U X aTOMHBIE HOMEpa.
Morekyna Kak yacTuIa BELECTBA.
OO6pa3oBaHue MOJIEKYJ U3 aTOMOB. Paznuuus
MEXy aTOMOM M MOJIEKYJIOU

XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB

IToHsTHE O XUMHUYECKHUX DJIEMEHTAX. 3HAKH
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB. UTO Takoe
XAMHUYECKH cuMBOJI. [IpaBuiia Hanucanus
CHUMBOJIOB.

HpOCTLIC 1 CJIOXKHBIC BECIICCTBA

IHousTus IMpOCTOro U CJIOKHOI'0 BEUICCTB,
XHUMHUYECKOI0 djeMeHTa. Pa3nndue MCKOY
MOHATHUAMHU KIIPOCTOC BCUICCTBO» U
«XUMHUYECKUH 2IeMEHT». Pa3aenenue
3JIEMEHTOB M MMPOCTHIX BEUICCTB HA MCTAJIJIBI U
HCMCTAaJIJIBI.

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

OCHOBHBIE MOJIOKEHHUS] aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.




10

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyna. BaneHTHOCT
aTOMOB XMMHYECKUX JIEMEHTOB

3Ha4YeHre 3aKOHA MTOCTOSIHCTBA COCTABA
BeliecTB B XxumMuu. [TocTostHCTBO cocTaBa —
Ba)KHAS XaPAKTEPUCTHUKA YUCTHIX BEIIECTB
[TpakTnyeckoe npumenenue. Mcnomap3oBanue
3aKOHa JJIs UICHTU()DHUKAIINH BEIIECTB.
Penrenue 3amau Ha onpesiesieHHe cocTaBa
BeriecTB. [{oHSATHE «BAICHTHOCTHY.
Omnpenenenre BaICHTHOCTH 3JIEMEHTOB 10
dbopmynamM OMHAPHBIX COCTUHEHUMN.

11

OrHOCUTEIbHAA aTOMHAasg Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca

AOCOII0THAs 1 OTHOCUTEIBHAS Macca.
HaxoxneHnne OTHOCHTEIbHOM aTOMHOM MAacCHI.
OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO MacCy,
XapaKkTepu30BaTh 10 JaHHOH Gopmyie
Ka4eCTBEHHBIM N KOJIWYECTBEHHBIM COCTAB
BeIleCTBa.

12

MaccoBast 1011 XUMHYECKOI'0 3JIeMEHTa
B COCAMHCHUU

MaccoBas 10714 dJIEMEHTa B COSIMHEHHUH 10
ero popmyie U yCTaHOBIIEHUE XUMUYECKOM
(GbOpMyITBI CIIOKHOTO BEIIECTBA MO U3BECTHBHIM
MAacCCOBBIM JOIIM XUMHYECKHUX DIIEMEHTOB.
Pemenue 3amau

13

KomnuecTtBo BemecrBa. Monbs. MossipHas
Mmacca

OnpeneneHrne MacCoOBOM J0JIU PACTBOPEHHOTO
BellecTBa. Brluncienne MaccoBOy 1011 U
Macchl BellecTa B pacTBope. Hucio
ABorajipo, onpeeneHnue KOJIMYECTBA BEILIECTBA
u MoJisi. OnpezienieHne yncia CTPYKTYPHBIX
€IMHHUL 110 JAHHOMY KOJIMYECTBY BEIIECTBA U
Ha000poT. PaBEHCTBO YHMCIIOBBIX 3HAYCHUI
MOJISIPHOM U OTHOCUTEIILHON MOJIEKYJISIPHOU
Macc.




dusndyeckre ¥ XUMUUECKHE SIBICHHA.

ITonsiTHE O XUMMYECKOU peaklu, IPU3HAKU U
YCIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKLIUM.

14
XuMUYecKas peakius DU3NYECKUE TPOLIECCHI U XUMHUYECKHUE
peaxuu.
[TonsiTHE O XUMHUYECKOU pEaKLIMH.
OO6pa3oBanue HOBBIX BemecTB. [Ipu3naku
[Ipu3Haku u ycrnoBusi MPOTEKAHUS .
15 . XUMHUYECKUX PeaKlUid. Y CIOBUS MPOTEKAHUS
XUMHYECKHUX PEeaKIIHii .
XUMHUYEeCKUX peakiuit. [Ipaktuueckoe
3HAauYEHUE.
3HaueHue 3aKOHa COXPAaHEHUS MacChl B XUMUHU.
HcTopus otkpeiThs 3aKkoHa. [Tonstue 3akona
3aKOH COXpaHEHHUs MaCChl BEIIECTB.
16 COXpaHEHMsI MacChl. XMMUYECKHE YPABHEHMUS.
XUMUYECKUE YpaBHEHHS
Koaddurments u ux poss. [IpaBuna
COCTaBJICHUS] XUMHUYECKUX YpaBHEHUM
Brruncnenune Macchl BelecTBa 0 ypaBHEHUIO
Boruncnenus konn4yecTa, Macchl
peakuuu. OnpeneneHne KoJIn4ecTBa BEIECTBA
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX
eaxumit 1o Macce Wi o0bemMy. Pacuersl o ypaBHEHHIO
p JUISl HAXOKJ€HUSI HEU3BECTHBIX BEJIMYMH.
. [ToHsATHA O peakuusX pa3noKeHus,
Knaccudukanus XuMHUECKUX peakiui
coeMHeHus U 3ameleHus. Onpenenexnre
18 (coeMHEHMSI, PA3IOKCHHSI, 3aMEIICHUS,
TUTA PEAKIINH M0 JAHHOMY XUMUYECKOMY
oOMeHa)
YpaBHEHHUIO.
Ku3nb 1 HayuHas nedarenbHocTh M.B.
JlomonocoBa. Pabotsl JIoMmoHOCOBa B 001acTu
M. B. JIoMOHOCOB — y4€HBIN- xuMuu. Pa3paboTka aTOMHO-KOPITYCKYIISIPHOM
19 sHnukoneauct. O6o0eHne 1 TEOPHH CTPOSHUS BEIECTBA. 3aKOH

CUCTEMAaTH3alus 3HAaHUHN

COXpaHEHHUsI MacChl BELIECTBA U
sHeprun.Bnusiaue paboT yuéHoro Ha pa3BuTHe
XUMHH.
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KontponbHas padota Nel o reme
«BerecTBa U XUMUYECKUE PEAKIIUM

3aKkperyieHUe MOHATUI: Tejla U BEILECTBA;
YUCThIE BEILECTBA U CMECH; ATOMHO-
MOJIEKYJISIPHOE YUEHHE; OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca; BaJIEGHTHOCTb; MaccoBas
J10J151 XMMMUYECKOTO 3JIEMEHTA B COEIMHEHNUN;
KJIaccu(UKaLUs XUMUYECKUX PEAKIINI;
IIPOCTBIE U CJIOKHBIE BEIIECTBA.

2. BaxHelilue npeacTaBuTe

HEOPraHnveCKUuX BeUIECTB

2.1 Bo3nyx. Kucnopon.

BOS,HYX — cMech ra3oB. CocTaB BO3yXa.

Boznyx kak cMmech ra3os. Ombit JlaByasbe 1o
OIpeIeNIeHUI0 cocTaBa Bo3ayxa. Kuciopon kak
anieMeHT. Kuciiopo kak npocToe BeeCTBO.
O30H. CX0ACTBO U OTJIIMYUE KUCIOPOJA U

21 Kucnopox — anemMeHT u mpocToe o30Ha. [ToHATHS «@mToTpOnus»,
[TonsTre 06 okcuaax
BeriecTBo. O30H «annorponHsle Moaudukanun». CocraBieHne
ypaBHEHUS peakiuii Kkuciaopoaa ¢ pochopom,
CepoM, YIIéM U )Kelle30M. XUMUYECKUE
(bopMyJIbl OKCHUJIOB
dusnueckue U XUMUYECKHe CBONCTBA dusnueckue U XMMHUYECKHE CBOHCTBA
22 KHCII0po/ia (peakiiMi OKUCIIEHMUS, kucnopona. [lonarus 06 okcuaax.
ropenue). [Tousarue 06 oxcunax Knaccudukanus okcuaos.
CriocoOblI osTyueHHs KUCIOpOAa B [Tony4enue: 1a60paTOPHBINA U MPOMBIIIUICHHBIN
23 1a60paToOpUU U IPOMBIIIIEHHOCTH. cnoco6. [Ipumenenue kuciaoposa.
[Ipumenenue kuciopoaa Karanuzaropsl
TennoBoii 3¢ pexT XuMuUecKkoi peakiuu, | 3HaKOMCTBO ¢ MOHATHAMU: TernnoBoi ap¢exT.
24 MOHATHE O TEPMOXHUMUIECKOM TepMOXUMHUYECKOE ypaBHEHHUE.

YPaBHEHUH, K30- U SHAOTEPMUYECKUX
peaknuax

OK30TEpMUYECKUE PEAKLINH.
DHAOTEPMUYECKUE PEAKIINU




TormBo (HedTh, yroiab U METaH).

Cocras Bo3ayxa. TomnmuBo: HeDTh, yroib 1
MeTaH 3arps3HeHue Bo3ayxa. Cxuranue
MCKOIIaeMOro TOTUINBA (HEPTh, YTOJIb, Ta3).
Bpennsie BemectBa: quokcua yriaepoaa (COz),
okcuapl a30ta (NOx), nuokcup cepsi (SO2),

25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
TBepAble yacTusl (caxku). [locnencreus
MPEAOTBPALLCHUS
3arpsi3HEHUS] aTMOC(HEPHOTO BO3yXa.
Crioco0blI pe1oTBPALEHUS 3arPSA3HEHUS
BO31yxa. Mcnonap30Banme SKOJIOTUUECKT
YHCTHIX UCTOYHUKOB YHEPTHH
[TpaBuiia 6€30MacHOCTH MPHU MPOBEACHUN
onbITOB. [IpocTteitmuii mpudop AJid MOTydeHUs
[IpakTrueckas padota Ne 3 o Teme p PHOOD i
raza u ero coopka. Coopka rasa BbITECHEHHEM
26 «[lony4yenue u cobupanue KUCIOPO/Ia,
. BOJIbI U BHITECHEHUEM BO3/yXa.
M3y4YEHUE €ro CBOMCTBY .
CoBepIiieHCTBOBaHHE YMEHHUI paboTaTh C
MPOCTEUIINMH HarpeBaTEIHLHBIMH MPUOOPAMH.
Bogopon, ero obmas xapakTepucTuka u
2.2 Bonopoa. [Tonstue o 27 Bonopon — snemeHT u npocToe HaxoxJeHue B mpupoae. [lomyuenue
KHCJIOTaX U COJISIX BemiecTBo. Haxoxenue B npupoie BOJIOpO/a U ero (pusnyeckue cBorMcTBa. Mepsl
6e30macHOCTH TP paboTe ¢ BOAOPOIOM.
o8 DuU3NYECKNE U XUMUYECKUE CBOMCTBA XHMMHUYECKHE CBOMCTBA BOJOPO/IA U €T0
Bojopoaa. [I[pumMenenne Boopoaa MIpUMEHEHHE.
Kucnotsl. CocraB. Knaccudukarus.
Homenknarypa. [TogydeHnne KUCIOT.

29 IlonsTHE 0 KHCIIOTaX U COJIIX Xummndeckue cBoiicTBa KUcoT. Cojn: COCTaB,
KJ1accuukanms, HOMEHKJIATypa, CIIoCOOBI
nostyueHusi. CBoMCTBa coseit

30 CrocoOsbI ToNTy4eHus BOAOPOIa B [TpombInIeHHBIN 1 Ta00PaTOPHBIN CIIOCOO

nabopaTopun

noJtydeHue Bojopoa. JleMoHCTpalus omnbiTa




[IpakTuueckas padora Ne 4 o Teme

[TpaBua 6e30MacHOCTH MPH MPOBEACHUHU
onbITOB. [Ipocreiimuii mpuOop AJIs MOTydeHUS
raza u ero coopka. COopka rasa BBITECHEHUEM

31 «ITomydenne u coOupanue BOIOPOa,
. BOJIbl U BITECHEHHUEM BO3/yXa.
M3y4YEHUE €ro CBOMCTBY .
CoBepIIeHCTBOBaHUE YMEHHIA paboTaTh C
MPOCTEHIIMMU HAarpeBaTeIbHBIMU MPUOOPAMH.
[TonsiTve MOJISIpHOTO 00BEMA Ta30B.
30 Mosnsipubiii 00bE€M ra3oB. 3aK0H dopMyIHMpOBKa U CYTh 3aKOHa ABOTAJIPO.
ABoraapo CnenctBus 3akoHa. [IpuMmenenue 3akoHa B
XUMUHU.
" [IpumMeHeHue 3akoHa B xuMuu. Penienue 3agaq
Breruncnenus o0bEMa, KOIMIecTBa .
Ha BBIYUCIICHUE 00BEMA, KOJTMYECTBA BEIICCTBA
33 BEILIECTBA ra3a 10 €ro U3BECTHOMY
e ra3a o ero U3B€CTHOMY KOJIMYECTBY BEILIECTBA
KOJIMYECTBY BEIIECTBA WK 00BEMY i
WK 00bEMY
N IIpumeHeHue 3akoHa B xumuu. Pemrenne
Brruucnenust 00bEMOB ra3oB 1Mo N
3aJa4 Ha BBIYUCIIEHHE 00BEMA, KOTUYECTBA
34 YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
i . BEILIECTBA ra3a Mo €ro M3BECTHOMY KOJIMYECTBY
00BEMHBIX OTHOIIICHHI Ta30B i
BEIIECTBA UITU 00BEMY
3HAKOMCTBO C PU3NYECKUMHU H XUMHUYECKUMHU
. CBOMCTBAMHM BOJIbI C TIOHSITHSIMHU «PaCTBOPY
2.3 Bona. PactBopsr. [Tonsitre DuU3NYECKNE U XUMUYECKUE CBOMCTBA P P>,
35 «PaCTBOPUMOCTb», «CYCIIEH3US», «IMYIbCUS».
00 OCHOBaHUSIX BOJIbI
3HavYeHHS paCTBOPUMOCTH BEIIECTB B BOJIE.
[TonsiTrie 06 OCHOBaHUAX
. Cocras, knaccudukanusi OCHOBaHUMN, TTOHSITHE
CoctaB ocHoBanwii. [Tonstre 06
36 WHJUKATOP, CpeJia pacTBOPA; COCTaBICHUE
WHJIUKATOpax
XUMHYECKHX (hopmy
Bopa xak pactBoputens. HachllieHHbIE M | 3HAKOMCTBO C MOHSATHSIMH «HACBIILICHHBINA
37 HEHACBIIIEHHbIE pacTBOpbl. MaccoBas pPacTBOpP», «HEHACBHILIEHHBIN PaCTBOP».

JIOJIs1 BEIIECTBA B PACTBOPE
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[Ipaktrueckas padora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C
onpeacIEHHON MacCOBOM JT0IeH
pacTBOPEHHOTO BEILIECTBA)

Pacu€rsl 17151 IPUTrOTOBIIEHUS paCTBOPA C
onpeaeaéHHON MacCOBOM J10J1e
pacTBOpEHHOrO BeecTna. [Ipurorosnenue
pacTBopa ¢ onpeaeIEHHON MacCOBOM JoJIei
pPacTBOPEHHOTO BEILIECTBA

39

KonTponbnas padora Ne2 no teme
«Kucnopoa. Bogopoa. Boga»

CBoiicTBa 1 peakinii, CBI3aHHBIX C
KHCIIOPOJIOM M BOJIOPOJIOM, paboTa ¢
pactBopamu. PU3NUECKHUE CBOMCTBA ra30B,
METO/IbI UX MOJTYYESHHsI, pACCTAHOBKA

KO3 QHUIMEHTOB B YPaBHEHUSX PEAKIINH,
pacueThl MacCOBBIX J10JIeH, 00BEMOB ra30B U
TETUIOBBIX 3()(EKTOB PEAKIIHA.

2.4 OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN

40

Oxcupsl: coctaB, KiaccupuKalus,
HOMEHKJIATypa

XapaKkTeprCcTUKa OKCHJIOB KaK Kilacca
HCOPTaHNYCCKUX BCIICCTB, IOHATHE O UX
Kiaccu(uKaluu, HOMEHKJIAType, O
pacnpocTpaHéHHOCTH OKcHI0B. Omnpe/encHue
BAJICHTHOCTH 110 XUMHUYECKUM popMyiam

41

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

XHWMHYECKNE CBOMCTBA KMCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUJIOB, ITOJIYYEHHE
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHUJIOB U IPUMEHEHHUE KUCIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCUI0B

42

OcHoBaHHUs: COCTaB, KJ1accu(UKAIIHS,
HOMEHKJIaTypa

[TonsTHe 06 OCHOBaHMSX KaK 00 OHOM U3
KJIACCOB XUMUYECKHUX COECTUHEHUI.
Knaccugukarus ocHoBanuii. Homenkiarypa
ocHoBaHuil. CocraBieHue GopmMys OCHOBaHUH,
[I1énoun. [TpaBuia TeXHUKH O0€30MaCHOCTH MPH
paboTe co 1meno9amH.




[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

CriocoOsI ToTydeHus U 00IIIHe CBOMCTBA

43 . OCHOBaHUM
OCHOBaHHI
CocraBoM, Ha3BaHHUSIMHU, KIacCUPHUKAIIIECH U
44 Kucnotsr: cocras, kmaccudukarmus, MPEACTABUTEISIMU KJ1acca KUCIIOT.
HOMEHKJIaTypa onpeJieJIeHuEe BaJICHTHOCTH KUCIOTHOTO
OCTaTKa U COCTABJICHHE (POPMYIIBI KHCIIOT.
XuMuyeckue cBoiicTBa Kuciot. [IpaBuna
TEXHUKH 0€30MMacHOCTH TP paboTe C
o KkucioTamu. Peakiyum 3amelieHus 1 ooMeHa Ha
[TonydyeHnue u XUMHUYECKUE CBOMCTBA o
45 KHCILOT MIpUMEPE XUMHYECKUX CBOWCTB KUCIIOT (MX
B3aMMOJICHCTBUH C METAIUIAMH, OCHOBHBIMH
OKCHJIaMH, OCHOBaHHUSIMH U COJIIMHM ). Psint
AKTUBHOCTH METAJIJIOB.
Conu (cpennue): HOMEHKIIATypa, [TonsiTHE O COMAX KaK KJacce HEOPTaHMYECKUX
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE coennHeHui. Homenknatypa. Xumuueckue
CBOMCTBA CBOMCTBa
[IpakTuueckas padborta Ne 6. Pemenue Cucremaru3anys 3HaHUH 00 OCHOBHBIX
47 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME KJIaccax HEOPTaHUYECKUX COCTUHECHHI.
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COCTUHEHUN)
BrisicHEHHE reHEeTUYECKOW CBSI3U MEXKIY
I'eneTndeckas CBsI3b MKy Ki1accaMu 2
48 N KJIaCCaMHU HEOPTaHUYECKUX COECTUHEHUM.
HEOPraHUYECKUX COCAMHEHUI N
CucrtemaTu3anus 1 0000IeHIE 3HAHUI.
Cucremarusanysg 1 00001IeHNEe 3HAHUN 110
49 O000611IeHIE U CUCTEMATH3aIUs 3HAHUH TeMaM «OKcHuawl», «OcHoBaHUM», «KHCIOTHI,

«Conn»




50

KonTponbnas padora Ne3 no teme
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX
COCIMHEHUI»

CucremaTtu3zanus 1 NpoBepKa 3HaHUH
yUaluxcst 0 KIaccu(puKaluy HeOpraHM4ecKux
BEULIECTB, UX XUMUYECKUX CBOMCTBAaX U
croco0ax MoJy4eHHUs.

Paznea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 Ilepuouueckuii 3aKOH U
[Iepnonnueckas cucrema

HepBbIe IIOIIBITKH KHaCCI/I(I)I/IKaI_[I/II/I

ITousTus o Knaccn(bmcaunn XHUMHUYCCKUX
QJICMCHTOB Ha IMPpHUMCpPax CCTCCTBCHHBIX

51 XUMHUYECKUX 3J1eMeHTOB. [ToHsTHE O CEMEICTB 1IET0YHBIX METAIOB, FaJIOI€HOB,
XUMHUUYECKUX d1eMeHTOB J[. U.
IpYyIIax CXOJHBIX AJIEMEHTOB OJIaropoIHBIX Ta30B.
MenneneeBa. CTpoeHue atoMa
[Iepnonnueckuil 3aK0H U Ilepnonnueckuil 3aK0H.
52 [leproauueckas cuctemMa XUMHYECKUX 3aKOHOMEPHOCTH IEPUOANYECKON CUCTEMBI
anemenToB 1. . Meneneena XUMHAYECKUX DJIEMEHTOB.
CrtpykTypa, 3HaUeHHE NEPUOTNUECKON
TaOIUIBI XUMHUECKUX 1eMeHTOB J[.1.
53 Ileproasl, TpymNIIbI, MOATPYIIIEI
MenneneeBa. XapakTepUCTUKA XUMAYECKHUX
AJIEMEHTOB Ha OCHOBE NoJioxkeHus B [ICX0;
[TonsiTve 06 aToMe U aTOMHOM sIJIpe.
54 Crtpoenue atoMoB. CocTaB aTOMHBIX Ilepnozieckas CHCTEMa XHMHIECKHX
anep. V30Tombi AIIeMEHTOB MeHieneeBa JUisl ONpeIeIeHUs
cocrasa atoMa. [TonsiTue n3oromnos
[TonsiTre 006 31eKTPOHHON 000JI0UKE aToMa U
CtpoeHne 3J1eKTPOHHBIX 000JI04eK
. HHEPreTUYECKUX YPOBHSIX. DJIEKTPOHHOE
55 aToMOB 3J1eMeHTOB [lepuoanueckoit

cuctemsl J. 1. MenaeneeBa

CTPOEHHE aTOMOB 3JIEMEHTOB MEPBBIX TPEX
HEPUOJIOB.




XapakTeprucTUKa XMMHUYECKOT0 3JIEMEHTA

XapakTepUCTUKH 3JIEMEHTA IO €r0
MOJIOKEHMIO B IEPUOJIMYECKOM cucteme
XUMHUYECKUX 3JIEMEHTOB; XapaKTEPUCTUKA

56 1o ero noJyiokeHuto B [lepuoandeckoit Ny N
9JIEMEHTA, €r0 CBOMCTBA M CBOMCTBA €TI0
cucreme JI. 1. Menpneneesa . N
COCIMHEHUH 10 TIOJIOKEHUIO B IEPUOANICCKON
CHUCTEME.
[IpencraBieHust 0 HAYYHO-ITPAKTHYECKOM
3nadenue [leproauueckoro 3akoHa Jjis
3HAYCHUH MEPUOINIECKOro 3aKoHa. 3yducHue
pa3BuTus Hayku U npaktuku. . 1.
57 . JKM3HHU U IE€ITEIbHOCTH BEJIUKOTO XMMHUKA
Mewnpenees - y4€HbIii, egaror u
S — JI.1.MenpeneeBa sl TIOHUMAaHWS 3HAYUMOCTH
P €ro BKJIa/la B OTEYECTBECHHYIO HAYKY.
PesepBHeIil ypok. O000IICHHE 1 O0001IeHrEe U CHCTeMAaTU3alus 3HAHUN
58 cucTeMaTu3anus 3HaHuH /
Bcepoccuiickas nmpoBepouHas pabota
OcHOBHBIE CBEICHUSI O CTPOCHUU aTOMa.
KonTponbnas padora Ne4 no teme
V3meHeHue uncna 3IeKTPOHOB Ha BHEIIIHEM
59 «CtpoeHne aroMa. XUMUYECKas CBS3b)
N DHEPreTHYECKOM YPOBHE aTOMOB XUMHUYECKHIX
Bcepoccuiickas mpoBepouHas padboTa
9JIEMEHTOB.
3.2 XuMu4ecKas CB3b. [TonsiTre 00 PMEKTPOOTPHUIIATETHHOCTH.
DNEKTPOOTPUIIATEILHOCTh ATOMOB
OxucimTensHo- 60 Ctpoenne atoma. XapaKTepHCTHUKA
XAMHYECKHUX DJIEMEHTOB
BOCCTaHOBUTEIHHBIE PEAKIIHH XAMHYECKUX DJIEMEHTOB
ITousitTe 06 MOHHOM CBsI3U. MexaHu3M
61 HNonnas xumudeckas CBsI3b o .
00pa3oBaHUs HOHHON XUMUYECKON CBS3H
[ToHsTHE O KOBAJIECHTHOW MOJIAPHOU CBSI3H.
KoBanenTHast nmomsipHasi XuMH4YECKast .
62 MexaHu3M 00pa3oBaHUs KOBAJCHTHOM

CBA3b

MOJISIPHON XMMUYECKOM CBA3U




KoBanenTHas HEIMOJIsIpHad XUMUYCCKasA

[ToHsTHE O KOBAJICHTHOM HEMOJISIPHOM CBS3H.

63 CBA3E Mexanu3m 00pa3oBaHus KOBAJICHTHON
HETOJIIPHON XMMHYECKOU CBSI3U
[ToHsiTHE O CTETIEHN OKUCIICHUS OTpEACIICHUE
CTEIEHN OKUCIEHUSI XUMHUYECKOTO dIIEMEHTA
o nosoxkeruto B [ICXD J[.M.Menpeneena.
64 CreneHp OKUCIEHUS
OmnpeneneHye CTENEeHU OKUCIICHUSI B OMHAPHBIX
COCIMHEHUSX; COCTaBJICHHUE (POPMYJT OMHAPHBIX
COeIMHEHUN
Krnaccudukanus XAMAYECKAX PEaKIUA 0
MPU3HAKY U3MEHEHHSI CTENIEHEH OKUCICHUS
asieMeHToB. Ilonarue 00 OKUCIUTEIBHO -
OKHUCINTEIHHO-BOCCTAHOBUTEILHEIE
65 - BOCCTAHOBUTEIBHBIX PEAKIIHIX, KaK
XUMHUYECKHUX PEAKIIHIX IO MIPU3HAKY
W3MEHEHHS CTEIIEHH OKHUCIIEHHS DJIEMEHTOB.
IMoustns «OKUCINTEILY U «BOCCTAHOBUTEIDY.
IMoustns «OKUCINTEILY U «BOCCTAHOBUTEIDY.
66 OKHUCIUTEIN U BOCCTAHOBUTEIH
O000111eHEe U CHCTEMATH3AIMS 3SHAHUH O0001IeHre U CUCTEMATH3alis 3HAHUH 110
67 o TeMe «CTpoeHHe aToMa. XUMUYeCcKas | TeMe
CBSI3bY
O0001IeHNEe U CUCTEMATH3AIM 3SHAHUN 110
68 HroroBas koHTpOIBHAs paboTa TeMme




IHOYPOYHOE IINTAHUPOBAHHME. XUMUA 9 KJIACC

Ha3Banue miiana

Xumus

IHapanieian

8

Ha3Banue pazaena

Ne
n/n

Tema ypoka

Conep:xanue

Koa-Bo
YPOKOB

1. BemecTBO U XUMHYECKHE PCAKIHH

1.1 TToBTOpeHue u yriuyoaeHue
3HAHUI OCHOBHBIX Pa3/eiioB
Kypca 8 kiacca

[Iepnoanueckuii 3aK0H.
[Tepuonuueckas cucteMa XUMHUYECKUX
anemeHToB JI. . Meneneena

Hcropus OTKpBITHS IEPUOIUYECKOTO 3aKOHA,
Ileproanyeckoe MOBTOPEHNUE CBOMCTB
AJIEMEHTOB B 3aBUCUMOCTH OT OTHOCHUTEIIBHBIX
aToMHBbIX Macc. DopmyiHpoBKa
NEPUOANYECKOrO 3aKOHA, KAK OCHOBBI JIJIst
CO3J1aHUs [IEPUOANYECKON CUTEMBI; ITOHATHE
[IEpUOJ, TPyIIa, MOArPYIa; U3MEHEHNE
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB B
epuoaax

3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB
XUMHNYCCKUX BJICMCHTOB IEPBBIX TpéX
MIEPUOJIOB

IIpyn4urHBI H3MEHEHNs CBOWCTB 3JIEMEHTOB Ha
OCHOBAHUU I0JIOXKEHUS B CUCTEME; CBOMCTBA
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB U
00pa30BaHHBIX UMU MPOCTHIX U CIOKHBIX
BEUICCTB.

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

CucremaTtu3anys 3HaHAN yJanuxcs 0 Kiaccax
HEOPraHMYECKUX COSAMHEHUM, (POPMUPOBAHUE
MIPOYHBIX YMEHHUH COCTaBIATH POPMYJTBI
BEIIECTB 110 MEXTYHAPOIHBIM Ha3BAaHUSM U
JlaBaTh Ha3BaHUs BEIICCTBAM IT0 MX
XUMHYECKUM (HOpMYIIaM.




Bunnl xuMuueckoil CBA3U U THIEI
KPUCTAIUIMYECKUX PEIETOK

B3anMmocBsI3b BUga XUMHUECKOM CBI3H, TUIIA
KPUCTAJUTMYECKON PEIETKU U PU3UISCKUX
CBOMICTB BEIIECTBA.

Kontponbnas padorta Nel o reme
«[ToBTOpEHUe u yruyOiaeHue 3HAHUMA
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

[ToBTOpenue u yrirydjieHne 3HaHUNH OCHOBHBIX
paszaenoB Kypca. BanentHocts. [IpocTeie u
CIIOJKHEIC BelecTBa. YNCThIC BEIIeCTBA U
cMmecHu. THurbl XUMHYECKUX cBs3eil. Tumbl
XUMHUYECKUX PEaKINi

1.2 OcHOBHBIC 3aKOHOMEPHOCTH
XUMHAYECKHX PEaKIUi

Knaccudukanmss XuMrUueCcKuX peakiuii
10 Pa3JIMYHBIM ITPU3HAKAM

Knaccudukanum no uucity ¥ coctaBy BEIECTB,
M3MEHEHHIO CTETIeHU OKUCIICHUS, 00paTUMOCTH
U TeTIOBOMY d(PQEKTy.

[ToHsATHE O CKOPOCTH XMMHUYECKOM
peakuuu. [IoHsATHE O TOMOIE€HHBIX U
TeTEPOreHHBIX PEAKIMIX

CKOpOCTB XHUMHYECKOH pCaKlu, BBIYUCICHHUC
e€ KOJIMYCCTBCHHO, BJIIMAHUC Pa3JINIHBIX
(l)aKTOPOB Ha CKOPOCThb pCaKIH, pa3jIindnsia
MCKAY TrOMOTCHHBIMU U I'€TCPOTrCHHBIMHA
pPCaKkusIMHu.

IloHsTHE 0 XUMHUYECKOM PaBHOBCCHUU.
q)aKTOpLI, BJIMAIOIINEC HAa CKOPOCTb
XHUMHYISCKOMN PEaKIMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

CkopocTh XUMHUYECKOH peakuuu. DakTopsl,
BIIUSIIOLIUE HA CKOPOCTh. XUMHUECKOE
paBHOBECHE. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEeaKIMU U TOJI0KEHNE
XMMHUYECKOTO PABHOBECUS OT Pa3IMYHbIX
¢dakTopoB. CMenieHre XUMHUYECKOTr0
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu

CreneHb OKUCIECHMS, pa3Inuue MEXIY
MOHSATHUSIMH «CTETICHb OKUCIICHUS» U
«BAJICHTHOCTH; ONPEJ/ICIICHHE CTETICHU
OKHCJICHHSI aTOMa 3JIEMEHTA 110 (opMyIie
COC/IMHCHUS, & TAKIKE [0 CTPOCHHIO ATOMOB,
KOTOpBIE 00Pa3yIOT 3T COCTUHEHUSI.




1.3 DaexTponuTHyeckas
auccouranus. XUMUYECKUE
peakuuu B pacTBOpax

10

Teopust PIEKTPOIUTUYECKON
nuccouuanui. CHibHbIE U c1a0ble
3IEKTPOJIUTHI

PactBopuMOCTB, 00 AJIEKTPOIUTHYECKAS
JIHMCCOLMAINS, CTEIEeHb AUCCOILUAIIH,
AJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI, YPABHEHUSI
JIMCCOITMAIIN HEOPTaHUYECKUX U
OpPraHUYECKUX AJIEKTPOIUTOB.

11

Honnble ypaBHEHUS peakiuii

Peakiiun oOMeHa 1 JIEKTPOITUTHIECKOM
JIUCCOLIMAIIMU BEIIECTB Pa3HBIX KJIAcCOB
[TonsiTHe «peakiuy HOHHOTO OOMEHa,
«peakuuu HelTpanuzanumy. CocraBieHue
MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAILEHHBIX
MOHHBIX YPaBHEHUH; [0 COKPAIIEHHOMY
MOHHOMY YPaBHEHHUIO OIIPEJIEIIEHUE IPOJYKTOB
peaxIuu.

12

XMUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE MPEICTABJICHHI 00
3JIEKTPOJIUTUYECKON JUCCOLUALINT

XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHI B
CBETE TEOPUU DIEKTPOIUTHUECKOU
JTUCCOIMAIINN;, OTHOCUTEIBbHOCTD JeJICHUS
BEIIIECTB 110 KJIaccam,

13

XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
MIPEJICTABICHUIA 00 IEKTPOIUTUYECKOM
IUCCOLHAIINHT

CBolicTBa COJIEM KaK AJIEKTPOJIUTOB, KOTOPBIE
IIpU JUCCOLMAlMU 00pa3yloT KaTHOHBI METaa
(MM aMMOHUS) M AHMOHBI KHUCJIOTHOTO
OCTaTKa.

14

[TonsTue o ruaponuse conen

HpeI[CTaBJ'ICHI/IC O TUAPOJIN3C HECOPTAaHNICCKUX
BCIICCTB, OIIPEACIICHUEC THUIIA COJIN, THUIIA
ruapoJin3a, pCakium Cpeabl paCTBOPOB

15

O0001IeHre U cUCTeEMaTH3alus 3HAHNUI

O06001IEeHYE ¥ cUCTEMAaTHALVS 3HAHUN




Pemienue 9CIICPUMCHTAJIbHBIX 3a/a4.
:‘)J'ICKTpOJ'II/ITI/I‘{eCKaSI Jucconuanmus.

«SJICKTpOJII/ITI/I‘ICCKaH Jucconuanms.
XUMHYECKUE p€aKuuu B paCTBOpax»

16 [paktnyeckas pabora Ne 1. «Pemienne | Xummueckue peakiui B pacTBOPAXx.
OKCIICPUMCHTAJIBHBIX 3a/1a1» OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

(OBP). 3apaun Ha MaccoBYIO J0JIIO:

DNEKTPOIUTHYECKAs JUCCOLIUALIHS.

17 KonrposnbHas padora Ne2 mo Teme XUMUYECKUE PEAKIIUU B PACTBOPAX.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
(OBP). 3agauu Ha MaccoBYIO JI0JIIO:

2. HeMeTaJUIBI M HX CO€AMHEHHS

2.1 O6mias xapakTeprucTruKa
XUMHUYECKUX 1eMeHTOB VIIA- 18
rpynmnsl. ['anorenst

OO01as xapakTepUCTHKA raJOreHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

[TonsiTre o rajoreHax Kak rpyrie 3JIeMEHTOB
1 XMMUYECKUE CBOMCTBA XJIOpa.

XnopoBogopoa. ComsiHast KUCHOTa,

ConsgHasa KucioTa. XUMHUYECKUE CBOWCTBA

XUMHUYECKUX PEaKIUi, €CIIM OJUH U3
peareHTOB J1aH B H30BITKE

19 N COJISTHOM KHUCIIOTHI, TOJTy4eHHUE U IPUMEHEHHE
XUMHUYECKHE CBOICTBa, MOJIy4YEHUE, COTNSIHON KHCIIOTEL
IIPUMEHEHHE
MeTobl osTy4eHHsl COJITHOW KHUCIIOTHI B
IIpakTruyeckas pabora Ne 2 o teme nabopaTopuu, CBOMCTBA COJISTHOM KUCIIOTBI
20 «[lomyuenne consTHON KUCIIOTHI, (9KCTIepUMEHTAIBbHBIN ITYTh).
n3y4yeHue e€ CBOMCTBY»
Pemenue 3a1a4, B yCIOBUSAX KOTOPBIX OJTHO U3
BHIUHCICHHS TTO YPABHEHUSM pearnpyIolux BELECTB 1aH0 B n30BbITKE;
21 0000111eHre 3HAaHUN yJaluXcs, a TAaKXKe UX

YMEHHH B COCTABIIEHUN XUMUYECKUX (POpPMYIT U
YpaBHEHUM.




2.2 O6m1as XxapakTeprucTHUKa

Crpoenue 3nemeHToB VIA-TpymisI.
dusnyeckue cBoricTBa 31eMeHTOB VIA-

XMMHYECKHX 371eMeHTOB VIA- 22 OO01mas xapakTepuCTHKA 2JIEMEHTOB N
N N rpynibl. XUMHUYECKHUE CBOMCTBA 3JIEMEHTOB
rpynmnbl. Cepa u e€ COeIMHEHUS VIA-rpyrmmsl
VIA-rpynmnst
AnnoTtponHbie MOIU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ COEIMHEHUH B
AJIOTPOTTHBIE MOHbUKAIIHH CEPBL. npupoje. XuMHUYECKHE CBOMCTBA CephI
23 HaxosJIeHue Cepbi i 68 COeTHHEHHIT B XapakTepucTuKa cepbl B CBETe Tpex Gpopm
npuposte. XuMHUECKHE CBOfCTRA ceppr | CYUECTBOBAHMUA OTOrO XHMHYECKOIO JIEMEHT:
B (hopMe aTOMOB, IPOCTHIX BEIICCTB,
QJJIOTPOIHBIX MOAU(DUKAIIHIA.
CocraB, cTpoeHHE U CBOWCTBA CEPOBOIOPOAA.
24 CepoBonopoi, ctpoenue, hpu3nyeckre U | YpaBHEHUS peakilvii, XapaKTepU3yoIlne
XUMHUYECKHUE CBOWCTBA CBOIICTBa cepOBOJI0OPO/Ia U KAYECTBEHHbIE
peaxIuu Ha CyNnb(uIb.
Okcnybt cepbl. CepHast KICIoTa, Puznueckue U XHMITIECKHE CBOMCTBA OKCHIA
25 (bu3HYECKHe 1 XMMIYECKHe CBONCTBA, cepbl U cepHOM KucnoTel. [Ipumenenue cepHoi
MIPUMEHEHHE KHCIIOTEI
XHWMHMYECKUE PEAKIUH, JIEKALUE B [TpoMbInIeHHBIN CIOCO0 MOJTyYeHUs: CEPHOI
OCHOBE ITPOMBILIIEHHOTO cr1ocoba KHUCJIOThI, XUMUYECKHUE PEAKIINH, JIeKAIINE B
26 MIOJIy4YEHUSI CEPHOI KUCIIOTHI. ero ocHoBe. BiusHue cepoBosoposa Ha
XUMHUECKOE 3arpsi3sHEHUE OKPYXKAIOIIYIO CPEly U 310pOBbE YEIOBEKA.
OKpY>Karollen cpesibl COETUHEHUSIMU
cepbl
Pemenre Ha BBIYMCIIEHNE MaCCOBOU
27 Brruuciienne MaccoBoi 1014 BbIX0O/1a (0OBEMHOIN) TONTK BBIXO/1a TPOJAYKTA PEAKIIUU
HPOAYKTa pCaKInu (8%) OT TEOPETHYECKH BO3ZMOYKHOTO.
2.3 OOmras xapakTepucTUKa OGi11as XapaKTEPHCTHKA YIEMEHTOB Oo6mryro XapaKTEPUCTHKY JJIEMEHTOB A"
XUMHUYECKUX 3JIeMEHTOB VA- 28 VA-rpynmet. A3oT, pacnipocTpanenue g | [PYIIP! MIABHOH HOArPYMIIbL. Crpoenue atoma

rpymisl. A3ot, pochop u ux
COeTMHEHUS

npupojie, GU3NIecKue 1 XUMHICCKHE
CBOMCTBA

1 MOJICKYIJIBI a30Ta. du3znuecKkue u




XHUMHUYECKHE CBOICTBA IMPOCTOro BCUICCTBA
azora. Poip a3ora B IIpupoaec.

AmMHaK, ero pu3nvecKue u

MexaHu3M 00pa3oBaHUs HOHA aMMOHHS,
XHUMHYECKHE cBolicTBa amMMHaka. CocTaBiIeHHE
YpaBHEHUU peaKIUu, XapaKTePU3YIOIINX
XMMHYECKHE CBOMCTBA aMMHaKka. Pa3psacHeHne

29 XMMHYECKHE CBOHCTBA, TIONy4YCHUE I WX C TOUKH 3PEHUs IPEICTaBICHUN 00
NPUMCHCHHC AIEKTPOJIUTUYECKON AUCCOLMALINUI U
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHBIX
nporeccax.
[IpakTuueckas padbora Ne 3 o Teme ITony4yenne ammuaka, U3y4eHHE CBOWCTB €T0
30 «[Tony4yenre aMMuaka, U3y4eHue ero BOJIHOTO PacTBOPA.
CBOWCTB»
A3zotHas kucinota. CTpoeHrne MOJIEKYJIbI U
¢u3nyecKkre cBOMCTBA a30THOM KUCIIOTHI.
31 A30THas KUCIOTa, €€ PU3MIecKue u Crenuduueckoe B3auMO/eHCTBUE a30THOM
XUMHYCCKHE CBOKCTBA KHUCJIOTHI C MeTaJUTaMH. A30THasl KUCIIOTa KakK
OKUCITTUTEND.
DU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH
VICTIOB30BAHNE HITPATOB H COJIEHi aMMOHUS U HUTPATOB, UX MPUMEHEHHE.
AMMOHHST B KAHECTBE MUHEPATHHBIX KadectBenHnas peaxiis Ha HIOHbI aMMOHHUS 1
32 yrio6penuii. Xumuueckoe 3arpsisuenne | HHTPAT-HOHBL [Tonsatue 06 a30THBIX
B R —— yIOOpEeHUSX. SKOJ'IOFI/{‘—IGCKI/IG 1}]:)06J'I€MI)I —
a30Ta nomajianue yJoOpeHuid B BOJOEMBI U
HAKOIUICHUIO HUTPATOB B MIPOJIYKTaX MUTAHUSI.
CoiictBa okcuna dpocdopa(V), pochopHoit
Dochop. Oxcun hocdopa (V) u KHCIIOTHI, KUCITBIX Uconevﬁ (dhocpopHOIi KHCITOTHI,
33 peaKIMy HETIOJIHON HENTpanu3aliy;

dbochopnas kucinoTa, PuU3NIECKHUE U
XUMHUYCCKHUEC CBOﬁCTBa, IMMOJIy4YCHHC

COCTABJICHUC yp ABHCHUA XUMHUUYCCKUX
peaKkIui.




Hcnonb3oBanue GochaToB B KaUeCTBE

O6nacte npumenenus pochopa u ero
coenuHeHuit. ®ocharnapie ynoopenus. Poib
HUTPATOB U COJIEH AMMOHHS B CEITLCKOM

34 MUHEPAJIbHBIX YA0OpEHU. °
3arpsi3HeHue IPUPOJHON CPEJIb X03sHMCTBC XU BO3MOXHbBIC HCTaTUBHBIC
bocdaramu MOCIEACTBUA MX PUMEHEHUS JUIA
OKPYXKaroIleH CpeIbl.
CrpoeHue, cBONCTBA U IPUMEHEHHUE alIMa3a 1
2.4 OOuras xapakTepucTUKa
UMIECKIX SreMerton [V A- rpaduTa; MOBTOPEHUE CTPOCHHS aTOMA,
L e ———— 35 Yrnepoa, pacnpocTpaHeHHE B H?Hpoz[e, AJUIOTPONIMS HAa IIPUMEpPE Yriepoaa;
(pusnyeckre n XMMHUYECKHE CBOKCTBA XapaKTePUCTHKA (PU3MUECKIX ¥ XUMHYECKHIX
UX COEMHEHUS o
CBOICTB yriepoza
OKCHIBI YIIIEposa, HX (hH3MHecKHe i Oxkcun yraepona (1V): ctpoenue Monekyisl,
36 XMMHYECKHE CBOMCTBA. DKonormueckue | TOTYICHHC, (busmieckne 1 XuMUECKHe
MPOGITEMBI, CBSI3AHHBIE C OKCHJIOM CBOICTBa, MPUMEHEHHE. DKOJOTUYECKHE
yrepona (1V) po0IeMbl
CBolicTBa YroJapHOM KUCIIOTHI M €€ COJIEH, UX
B3aMMOIIPEBPALIEHUSX, POJIb B KPYTOBOPOTE
BEIIECTB U (HOPMUPOBAHUH OOJIMKA MJIAHETHI,
37 VIOTBHAS KHCIOTA 1 68 CONM B3alMOCBS3b CTPOECHHUSI, CBOICTB U }
IIPUMEHEHHUS BELECTB, 3aKPEIUIEHUE 3HAHUI O
CPEeIHUX U KHUCIIBIX COJISIX Ha IMpUMepe
KapOOHATOB U T'MJIPOKapOOHATOB.
IIpakTuyeckas pabora Ne 4 o Teme ITonyuenue yrinekucioro rasa, Coicraa
38 "[lonyueHne yriaekucioro rasa. YIJIEKUCIIOTo ra3a, CBOMCTBA KapOOHATOB.
KayecTBeHHast peakiys Ha KapOoHaT- KavecTBenHast peakiyst Ha KapOOHAT-aHUOH.
noH"
[lepBoHavanbHbIe MOHATHS 00 OPTaHUYECKUX
TlepBOHAYATBHBIE TOHATHS 06 BELIECTBAaX KAK O COEAUHEHUSX yIJIepoa
39 (MeTaH, 9TaH, STUJICH, alleTUJICH, YTAHOI,

OpraHUYECKUX BELIECTBAX KaK O
COEIMHEHUSX yriepoia

IIMLEPHH, YKCYCHas KuciaoTa). MIX cocraB u
XUMHUYECKOE CTPOCHHUE.




CTpoeHue u cBOWCTBA JIEMEHTa B IIPOCTOTO

40 KpeMHHii 1 ero coeuHenns BEIIIECTBA KPEMHUS. BAXKHEUIIINE COCTMHEHUS
KPEMHHS.
CucremMTr3anus 3HaHUH 110 TEME
Hpakruyeckas pabora Ne 5. Pemenue «Hemetamnby. [IpakTuueckoe oCyiecTBICHUE
41 SKCIEPUMEHTAILHBIX 3313 110 TEMC IIOCJIEIOBATEIIbHBIX NIPEBPAICHUMN BELIECTB.
«Bakaene HeMeTalIbl U UX
COCITUHEHHUS
KourponbHas pabota Ne3 mo Teme [IpoBepka ypoBHS 3HAaHUN OCHOBHBIX BOIIPOCOB
42 «BaskHeliIe HeMeTaUIbl i HX o teme «HemMeTaibl 1 UX COSIUHCHUS.
COCITUHEHHUS
3. MeTajuibl M UX COeTMHEHUSI
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX [Tonoxenune meramuios B [ICXD. Ipunaimn
9JICMEHTOB — METAJIJIOB. 00pa3oBaHUs METAJUTMYECKOM CBSI3U.
3.1 O6mme cBoiicTBa MeTa/UIOB | 43 Merannuueckas CBI3b U [TpuuuHbl 00IMX (HU3UIECKUX CBOMCTB
MeTaJUIM4ecKasi KpucTajuiniecKkas METaJIJIOoB.
pemérka. PU3nYecKre CBOMCTBA
METaJIJIOB
XUMHYeCKHe CBOMCTBA METAIIIOB,
ANEKTPOXUMHUUECKHUH s/l HANIPSKEHUS
42 XUMHUYECKHE CBOﬁCTPa METalIOB. | MeTa/IoB. BoCTAaHOBUTENbHAS aKTHBHOCTD
DJIEKTPOXUMHICCKUH PSI/L HANPSDKCHUH | MeTaIOB B PEAKIUSX, TIPOTEKAIOIIMX B
MCTaJUIOB BOJHBIX pacTBOpax. [IpaBuna noias3oBanus
PAIOM HaNpPsHKEHU.
O6mwme cmocoOs! moTydeHus: MeTauioB. | OOIMe CrIocOOBI MOTYyYEHUS METAIIJIOB,
45 CnuiaBbl. BerurciieHHst IO ypaBHEHUSIM | CILJIABbI M pacUY€ThI 110 YPABHEHUSM PEaKLU ¢

XUMHUYECKHUX PEaKIUil, eCliu OJ1H U3
pEeareHTOB COAEPKUT IPUMECH

Y4ETOM ITpUMECE.




46

Ilonstue o KOppO3ruHn MCTAJIJIOB

Ilonatus  «xoppo3us» Buuael  koppo3uu:
MexaHu3mbpl IOPOTEKAHHS XUMHYECKOH U
JJIEKTPOXUMHUUYECKOW  KOPPO3UH  METAJLIOB.
OcHOBHBIE €HOCOOBI 3aIIUTBl METAIJIOB OT
KOppo3uu

47

II{eno4HBIC METAIIBI

[Tono)keHue JIeMEHTOB B MEPUOIUYECKOM
Tadymie, nX (PU3NIECKue U XUMUIECKUE
cBoiicTBa. [IpuMeHeHNH MIEIOYHBIX METAIIIOB
Y UX COCOUHECHHUII.

3.2 BaxHenmne MeTajuibl U UX
COEIMHEHUS

48

OKCI/I,I[LI U THAPOKCHUABI HATPUA U KaJIUs

CsoilicTBa COGZII/IHCHI/Iﬁ IICJIOYHBIX METAJIJIOB
— OKCHAOB U THAPOKCHIOB.

49

[llenoyHO3EMENBHBIE METAILIIBI —
KaJIbIIUA ¥ Mardui

OO01mas xapaKTeprCTUKA MEIIOTHO3EMETbHBIX
MetasuioB. [lonoxeHnue 31eMeHTOB B
nepuoanyeckoit cucreme . . Mennaeneena,
AIIEKTPOHHOE CTPOCHHE aTOMOB, (PU3UUECKUE U
XAMHYECKHE CBOMCTBA. XapaKTEPUCTUKA
KaJIBLIMSI M1 MarHusi KaK 1eJI0YHO3EMENbHbBIX
METAJIOB.

50

Baxuelinme coefMHEHNS KaJIbIUS

OO61as xapakTepuCTUKa KaJIbLIUS KaK
XUMHUYECKOTO JIEMEHTA U MPOCTOrO BEIIECTBA.
PaccmoTpenune nonoxxeHus Kajablus B
MEePUOIUYECKON CUCTEME XUMUYECKUX
anemenToB (IICXD), crpoenus atoma,
(U3HYECKUX U XUMHYECKHX CBOMCTB.
[Ipupoansie coenuHeHus Kanpius. M3yuenne
KapOoHaTOB (MeJ, Mpamop), cylb(}aToB (TUIIC),
docdaros (dbochopuros).CroiicTBa
COEIMHEHUH KaJblUs — OKCHJIA, THAPOKCH]IA
u conel kanbud. [[pumenenne coennHeHn
KaJbIUs




51

O0001IeHre U cucTeMaTU3alus 3HAHUI

O0600111eHMEe ¥ cucTeEMAaTU3alus 3HAHUI 11O
H3Y4EHHBIM TEMaM

52

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHEHHUS

[TonsiTHEe )KECTKOCTH BOJBI — COBOKYITHOCTH
CBOMCTB, O0YCIIOBJICHHBIX COJICP)KaHUEM B
BO/Ic KaTnOHOB Kanbuus (Ca2+) u Maraus
(Mg2+). [puunnsl xéctkoct CrocoObI
YCTpaHEHHUs KECTKOCT

53

[IpakTrueckas paborta Ne 6 o Teme
"YKEcTKoCTh BOJIBI M METOJIBI €€
ycTpaHeHus"

N3ydenue BUIOB kECTKOCTH BOJIbl. Cr1O0COOBI
yCTpaHEHUS KECTKOCTU. DKCIIEPUMEHTAIbHOE
OIpEIEIIEHNE JKECTKOCTH BOABI

54

AIOMHUHAN

XapakTepucTuKa aTFIOMUHUS KaK XUMUYECKOTO
3JIEMEHTA MO MOJIOKEHUIO B MEPUOIAYECKOM
CUCTEME XMMHYECKUX 3eMeHToB J[.1.
MenaeneeBa. CTpoeHHe aTOMa aTlOMUHMUS.
dusnueckre CBOMCTBA aJIIOMUHUS.
XHUMHUYECKHE CBOMCTBA aJIIOMHHMUS.
Haxoxxnenne aTroMUHNS B
npupoje. I lpumenenne antoMuUHUS U €T0
COCIMHEHNH.

55

AMpoTepHbIe CBOMCTBA OKCHIA U
THAPOKCHIA

AmMpotepHocTh. OcOOEHHOCTH aM(POTEPHOCTH
OKCH/JIAa M THJIPOKCHUIAa ATFOMUHUS

56

Kemeso

ITonoxenne xenesa B [lepnoanueckoi
CUCTEME XMMHUYECKHX 1eMeHToB /[I. 1.
MenneneeBa u ctpoeHue aroMa. Haxoxenue
Jkeresa B npupozae dusnueckne cBocTBa
xKeleza. XMMUYECKHe CBOWCTBA Kelle3a.
IIpumeHneHue xkene3a. buonornyeckas posib
Kelesa




CriocoObI OJTy4eHus: U 0COOCHHOCTH

57 Oxcupl, THIPOKCHIIBI M COJIH JKETIe3a (UBUYECKUX M XUMUYECKUX CBOWCTB
(1) u xenesa (1) coeaunenuit sxenesa (1) u (1)
58 ) O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 110
OO6o0uIeHre 1 CUCTEMATU3AlNS 3HAHUN | p3ydqeHHBIM TeMaM
[IpakTnueckas padora Ne 7. Pemenue CucremaTu3zanus 1 3aKperuieHne
59 AKCIICPUMEHTAIIBHBIX 3a]1a4 I10 TEME 3HAHUM 1O TeMe «MeTaulbl U UX COSTUHCHUS
«BaxxHeime MeTaIIbl ¥ UX MIOCPEJICTBOM XUMHUYECKOT0 SKCIIEPUMEHTA.
COCAUHCHMS
Brruncnenus mo ypaBHEHUSIM Pemenue 3amay, B yCnoBUSX KOTOPBIX OJTHO U3
XUMUYECKUX PEaKIUid, €CIIH OJUH U3 pearupyroux BemecTB JaHO B U30BITKE;
60 peareHToB JiaH B U30BITKE WU 0000111eHIE 3HAHUM YYAIIUXCS, a TAKXKE UX
COJICPXKUT IpUMeCH. Berancnenus YMEHHH B COCTaBJIIEHUU XUMUYECKUX (POpMyT U
MacCOBOM J0JTM BBIXO/Ia TIPOYKTa YpaBHECHUH.
peakuuu
61 3 O06o06menre 1 cucTeMaTU3alns 3HaHUH 110
OO6o0wieHne u cucTeMaTH3alys 3HaHUH | y3ydeHHBIM TeMaM
XHMHYECKHE CBOMCTBA METAJLIOB.
KonTtponbHas padota Ne4 o reme
62 «BaKHeHILIIE METALILL H HX CoeauHeHUs METAILIOB. HEHMeHeHMe
COCTHHEHTS METaJII0B 1 MX COCAUHEHHH. }
DIEKTPOXUMHUICCKHUH Psifl HATPSKCHHHA
MetaioB. Koppo3us meTanios
4. XuMus M OKpYKamouas cpeaa
beszomnacHas XuMusl, UCTIONB3YEMOM B OBITY.
4.1. BemectBa 1 MaTepuaiibl B | 63 BemiecTBa u maTepuansl B
JKU3HU YeIoBeKa IMOBCEIHEBHOM JKM3HU YeI0BEKa
OmnpeneneHne XUMAYECKOTO 3arps3HEHUS
64 XUMHUECKOE 3arps3HEH e OCHOBHBIE HCTOYHHUKY 3arPsI3HCHUS

OKpY>Karollen cpeibl

Buapl XUMUYECKHUX 3arpsi3HUTENCH:
HOCJICIICTBI/ISI XHUMHWYCCKOI'O 3anH3HeHI/I$I:




0O060011eHME ¥ cucTeMaTU3alus 3HAHUI

65 Ponb xumuu B perieHuH
HKOJIOTUYECKUX MPOOIIeM
O06001IeHre 1 cucTeMaTh3alus 3HaHUI
66 O00011IeHNE U CHCTEMATH3alKs 3HAHUI
1o TeMe «HeMeTauiel 1 UX COeIMHEHND)
O06001IeHrEe 1 cucTeMaTh3alus 3HaHUI
67 O0001IeHrEe U cUCTEMAaTH3alls 3HAHUHI
1o TeMe «MeTabl ¥ UX COEIUHEHUA»
O0001IEeHNEe U CUCTEMATH3AIMs SHAHUH
68

HroroBas koHTponbHas paboTa




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

Ilo Teme: ((HepBOHa‘laJ'IBHble XHUMHUYCCKUC ITOHATHS

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX MOHSTHH: aToOM,
MOJIEKYJIa, XUMHYECKHH 3JI€MEHT, IPOCTOE BEIECTBO, CJIOKHOE
BEILIECTBO, CMeCh (OAHOpPOIHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHTENIbHAsl aTOMHAas W MOJICKYJIApHas Macca, KOJINYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsh Macca, MaccoBas IO XMMHYECKOTO
9JIEMEHTa B COCJMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKasi peaKkius,
KJIacCU(UKALUs  peakuuil: peakuud COCAMHEHHS, PEaKIUu
pa3lIOKEeHNs, PEaKIUU 3aMEIICHUs, peakuu OOMEHa, 3K30- |
SH/IOTEPMHUYECKUE PEAKIINU, TEIUIOBOW A(PQPEKT peakiuu, pacTBoOp,
MaccoBasi JI0JIs BellecTBa (MPOLEHTHAs KOHIIEHTPAIKsi) B PaCTBOpe

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHbBIX XHUMHUUYCCKUX MMOHATUH H
IMPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

14

1.5

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (PopmMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUsSI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OTpEAENsATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX
COCINHCHUIX

1.6

1.7

1.8

KJIaCCU(UIMPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy U COCTaBy
Y4YaCTBYIOIIMX B pEaKkI[MH BELIECTB, 110 TEIIOBOMY 3(deKkTy)
BBIYUCIISITH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MAaccChl
BEILIECTB

BBIYHCTISTH MAacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo dopMylie
COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (pealbHBId U
MBICJIEHHBIN)

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTB)

2.1

PAaCKpBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSATHH: OKCHI,
KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

OIIPEAETATh MPUHAUIC)KHOCTh BEIIECTB K ONPEIeIEHHOMY KIlaccy
coenHeHui 1o Gpopmynam

2.3

KJIaCCI/I(I)I/IL[I/IpOBaTB HCOPraHM4CCKUC BCIICCTBA




2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMHCHIBaTh) OOLIME XHWMHYECKHE CBOICTBa
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NIPUMEpPaMU
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX  XUMHYECKUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBHUCHUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHHUS XUMHYECKUX
IIPEBpAILEHHUI B Pa3JINYHbIX YCIOBUAX

clieoBaTh IMpaBWJIaM IIOJB30BAaHUS XHMHUYECKOM TMOCYAOH H
1abopaTopHEIM 000PYZOBAaHUEM, a TAKXKE MPaBHIIaM OOpAIICHHS C
BELIECTBAMH B COOTBETCTBHUHM C HHCTPYKIHSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (BOAOPOAA U KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE HKCIIEPUMEHTHI
M0 PAcMO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C MOMOIIBIO
WHIMKATOPOB (JaKkMyc, ¢heHondraaert, METUIOPAHK U IPYTHE)

IIpOBOOUTH paC‘IéTbI 110 YPAaBHCHUIO XHUMHYECKOM pE€aKuuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘ICCKaH CHUCTEMa
XUMHNYCCKUX OJICMCHTOB Z[ n. MeHI[eJ'IeeBa. CTpOCHI/Ie aTOMOB.
Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBHUTEIILHBIC PCaKkuumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKUX IMOHSTHM: AApO aTroMma,
BHGKTpOHHLIﬁ cJIoH aToMa, aTOMHasd 0p6I/ITaJ'IL, paauyc artroma,
XUMHYCCKasd CBA3b, MOJIApHAsA W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHEC IJICMCHTbBI

3.3

3.4

OIMCHIBAThH U XapaKTepu30BaTh TabmmuHyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHMX >JIEMEHTOB: pa3juyaTh IOHSTUS «IJIaBHAs
noarpynna (Arpynma)» u «mobouHas mnoxarpynna (brpymnma)y,
«MaJbie» U «OO0JIbILINE» MEePHOAbI

packpbiBath cmblci Ilepuoguyeckoro 3akona JI[.M. Menneneesa:
JEMOHCTPUPOBATh  I[MOHUMAHUE IEPUOJUYECKONW  3aBUCUMOCTH
CBOMCTB XHMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUSI B
[Iepnonnueckoi cucreme

3.5

3.6

COOTHOCUTh O0OO3HAauUEHHUs, KOTOpPbIE HMEIOTCA B  TaOIHUIe
«Ilepuoguyeckas cucremMa XUMUYecKUx  anemeHtoB  J.U.
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCIIO
3JIEKTPOHOB M PACHpeeNIEHUE UX M0 AJIEKTPOHHBIM CIIOSIM)

OTpEAENATh CTENEHb OKHUCICHUS DJJEMEHTOB B  OWHApHBIX
COETUHEHUIX

3.7

OTIPENIEATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUIX

9 KVIACC
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IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((BCH_IGCTBO U XUMHWYCCKasA pCaKIus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TOHSATHUH: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLMALINS,
peakuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTumbIe u HeoOpaTuMbIe peaKIuH,
OKHUCJIUTEITLHOBOCCTAHOBUTEIIHLHBIC peaxiumy, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBIIEHUE, AaJJIOTPOIIHUS,
aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, HOHHAS,
MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

1.2

1.3

1.4
1.5

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATHH U
INPUMEHSATh 3TU MOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBpAILCHHUH
COCTABJISATh YPABHEHHsI 3JIEKTPOJIUTUUYECKON AMCCOLMAIMU KUCIIOT,
LIEJI0OYEN U COJIEH, NOJIHBIE U COKPAIEHHBIE YPABHEHUS PEaKIUi
HOHHOTO 0OMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3THUX peakLuit
IIPOBOJIUTH PAcU€ThI 10 YPABHEHUIO XUMUYECKOH peakiuu

ITo Ttemam: «Hemeramnel U UX COEAUHEHUS» U «MeTalmiabl U HX
COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTth  (omHMChHIBaTH) 00mMEe W cnenuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAASL
OTMHMCaHUE TMPUMEpPaMU MOJICKYJSPHBIX W HMOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNE
TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

2.4

2.5

3.1

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHHUS,
BO3MO>KHOCTH MPOTEKAHMS XUMUYECKUX TTPEBPAIICHUI B Pa3TUIHBIX
YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE TMPaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHMSIMH TIO BBITIOJTHEHHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

MPOBOJIUTh PEAKIIMU, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoaMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILECTB

ITo Teme: «XuMHs U OKpyXkaroliasi cpeaa»

pacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux monsTtuit: [1JK
BEILIECTBA; KOPPO3HsI METAJIJIOB

3.2

HpI/IMeHHTB OCHOBHBIC onepaum/l MLICHHTGHBHOﬁ NCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CHCIICTBCHHBIX CB$I3€I>'I — I I/I3y‘ICHI/ISI




CBOMCTB BEILIECTB M XMMHUYECKHX DPEAKIUI; €CTECTBEHHOHAYYHbIE
METOAbl IO03HaHWUA — HaONIOJIeHHe, U3MEpPEHHE, MOJEIMPOBAHUE,
9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN )



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
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1.2

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
[IepBoHayabHbIE XUMUYECKHE MOHSATHS

[Tpenmer xumun. Pons XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YucTble BelecTBa U cMecu. CriocoObl
paszaeneHus cMecen

13

ATOMBI M MoOJIEKyJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
251eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTeNnbHAas  aTOMHas — Macca.
OtHocuTenbHAs MoOJIEKyJIApHas Macca. MaccoBass A0  XHMHUYECKOTO
JJIEMEHTA B COCIUHEHHUH

KonuuectBo BemiectBa. Monb. MossipHas macca. B3aumocBsi3b KOJIM4ecTBa,
Macchl M YHCIIA CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacdérel mo ¢opmyiiam
XUMHUUYECKUX COCIUHECHUN

dusnyeckue U XUMUYECKUE SBICHUS. XUMHUYECKash peakius U e€ MpU3HaKy.
3aKOH  COXpaHEHHsI  MacChl  BEIIECTB.  XWMHYECKHE  YpaBHEHUSI.
Knaccugpukanuss  XxuMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3jIoXkKeHus,
3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B TabOpaTopuu U MpuéMaMu oOpaleHus ¢ 1a00paTopHBIM
o0opynoBaHrEM, HM3Yy4YeHHE W OINucaHue (U3NUYECKUX CBONCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoAeHue (u3nueckux (ITUIaBlIeHUE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE W KOHJEHC AU BOJIbI) U
XUMHUYECKUX (TOpeHHE CBEYM, TMPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aUMOJICHCTBUE Meja C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE U OIHUCAHUE
MPU3HAKOB TMPOTEKaHMS XHMMHUUYECKUX peakIuil (pasnokeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3joKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOIEICTBHE JKele3a ¢ pacCTBOPOM
comm meau( 1), m3ydenne cnoco0oB pa3ieneHust cMecei (C MTOMOIIBI0 MarHHTa,
bunbTpoBaHME, BBHIIAPUBAHUE, NUCTUILIALMSA, XpoMaTtorpadus), mpoBeacHUE
OUMCTKM TOBapE€HHOM conM, HaONIOeHue U OIUCaHUe pe3yJIbTaToB
MPOBEACHUS OMbITA, UIUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MaCChl, CO3/1aHIE
Mojiee MOJIeKyJI (IIapOCTEP’KHEBBIX)

2.1

Baxueiimime NMpCACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

Bo3ngyx — cmecp razos. CocrtaB Bo3ayxa. Kucnopox — 31€MEHT M IIPOCTOE
BeulecTBo. HaxoxaeHue kucinopoaa B npupoje, Gu3ndeckue U XMMHUECKHe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJy4eHUsl KHUCIOpOoAa B J1abopaTopuu M MpOMbINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoze. O30H — ammoTponHast MOAU(pHUKAIMS KHCIOPOoJa




2.2

TennoBoil 3¢ (dekT XUMUYECKOW peakuuu, TePMOXMMUYECKHE YypaBHEHUS,
9K30- M HJOTEPMHUUYECKHE peakiuu. TOIINBO: yroib U MeTaH. 3arpsi3sHeHUe
BO3/lyXa, yCHJICHHE TAPHUKOBOI'0 3((HeKTa, pa3pylIeHUE 030HOBOT'O CII0sI

2.3

Bonopon — anemenT u npocroe BemecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWCTBA, INMPUMEHEHHE, CIIOCOOBI ITOJyYCHUS.
Kucnors! u conn

2.4

Mossipublii 00bEM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoiicTBa BoAbl. Boaa kak pacrtBoputens. PacTBOpBI.
HacplienHble 1 HEHACBIILIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BeliecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Posb pacTBOpoB B IpUpPOJE U B KU3HU yenoBeka. Kpyrosopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHUCTKA
MIPUPOJHBIX BOJ

Knaccudukanus neopranmveckux coeaunenuid. Oxcunbl. Knaccuduxarms
OKCHUJIOB: coJicoOpa3yromme (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HeconeoOpazyomue. Homenknarypa okcunoB. @u3nyeckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losyuenue okcuioB

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus ocCHOBaHWM: IIEIOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHnknatypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHuH. [loyuenre ocHOBaHuU

Kucnotel. Knaccudpukanusa kucnor. Homenkiatypa kuciort. dusznueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHocTH MetamwioB H.H. bekerona.
[TonyuyeHue KuciIor

Comu. Homenknatypa coseil. @U3nyeckrue U XMMUYECKHUE CBOMCTBA COJIEH.
ITonyuyenue conen

2.10

I'ereTmueckas cBSI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COG}II/IHGHI/Iﬁ

2.11

XUMHYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OINPEICICHUE COACPIKAHUS
KHCJIOPO/ia B BO3AYyXE, MOJy4YeHHEe, COOMpaHue, pacrio3HaBaHUE U U3ydeHHE
CBOICTB KUCJIOpOAA, HA0JII0/IEHNE B3aUMOACHCTBUSI BELLIECTB C KUCIOPOAOM U
yCIIOBHS BOSHUKHOBEHHS U ITPEKpAIlleHHUs TOpeHus (IoXkapa), 03HaKOMIIEHHE C
oOpa3lilaMu OKCHJIOB M ONHMCAHME HUX CBOICTB, IOJIyd€HUE, COOMpaHHE,
pacrio3HaBaHME U M3y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJIOpO/A c OKCHJIOM meu(ll) (BO3MOXKHO HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB), HAOIIOJeHHE 00pa3lloB BELIECTB KOJUYECTBOM | MOIb,
HCCJIEJOBAaHHE OCOOCHHOCTEHl  pacTBOpPEHMs] BEUIECTB C  PazIUYHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOW MaccOBOM
JI0JIE  pacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOABI C METAUIAMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
ONpEACIEHUE PACTBOPOB KUCIOT M IIENOYEH C TOMOIIBI0 HHIMKATOPOB,
UCCIIeIOBaHHE OOpPa3I[0B HEOPTaHWYECKUX BEIIECTB pa3IUYHBIX KJIaccoB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIUKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, u3yuenue Baumozeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIOT C METaJUIaMM, pPEAaKLUUi HEeWTpalu3alMuH, IOJy4yeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpyruM Hu3
pacTBopa COJIM, pELIEHUE SKCIIEPUMEHTANIBHBIX 3a7au o TeMe «BaxHeimune
KJIACChl HEOPTaHUYECKUX COCTUHEHUI»

ITepuoanueckuii 3akoH u [lepronnyeckas cucTeMa XUMUYECKUX SJIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU




3.1

3.2

3.3

[TepBble MONBITKM KiIacCU(UKALMU XUMHYECKUX 3JeMEeHTOB. [loHsTHE O
IpyIax CXOAHBIX 3JIEMEHTOB (ILIEJOYHbIE U IIEJIOYHO3EMEIbHbIC METaJlbl,
raJloTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe
OKCH/IbI ¥ TUAPOKCHUIBI

ITlepuognueckuii 3akoH. Ileproanueckas cucTteMa XMMHUYECKUX IJIEMEHTOB
JA.UN. MenneneeBa. KopoTkomepuoanas # UIMHHONEPHOAHAS  (OPMBI
[lepuoauueckoit cucrembl xumuueckux osiementoB J[.M. Menpaeneena.
Ilepuons! u rpynmnel. @U3HYECKUI CMBICHI IOPSIKOBOIO HOMEpa, HOMEPOB
IIEpPUOJA U IPYIIIBI DJIEMEHTA

Ctpoenue atomoB. CocTaB aTOMHBIX szep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTroMOB TMepBbIX 20 XHUMHUYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
AJIEMEHTA MO ero nosoxxeHuto B [lepuoanueckoii cucreme [I.M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpyIIaM U IEPUOJAM.
3unauenue [lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbI XMMHUECKHUX
AJIEMEHTOB JUIsl Pa3BUTHs HAayKU U NpakTuku. [[.M. MenneneeB — y4€Hbli u
IrpaXIaHUH

3.5

Xumuyeckasi cBsi3b. KoBasneHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBS3b

3.6

3.7
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Crenenb okuciacHus. OKHCINTEIFHOBOCCTAHOBUTEIIHLHEIC pCaKkuru. HpOHCCCI)I
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUUYECKUN HKCHEPUMEHT: M3ydeHHe OoOpas3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCUIA LUHKA C PAacTBOPaMU KHUCIOT H
LIEJI0YEH, IIPOBEIEHUE OIBITOB, WILIIOCTPUPYIOILIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COETUHEHMS])

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
BemecTBo u xumnueckas peakuus. [loBropenue

Ilepnonnueckuil 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX OJJIEMEHTOB NEpPBBIX TPEX MEPHUOJOB, KaJWs, KaJlblUsi U HUX
COECIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB

1.2

1.3

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3H. TUIBI KPUCTAINTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUINYECKON
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeEHIeCTB (MEXIyHapoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB

Krnaccudukanus XuMUYECKIX peaklid M0 pa3IMyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YUYacCTBYIOIIMX B pEaklUW BEIIECTB, MO TeIioBoMYy 3ddexTy, mo
MU3MEHEHMIO CTETICHEH OKHMCICHHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
M0 y4YacTMIO KaTajgu3aTopa). OK30- M DHAOTEPMUYECKHE PEaKIuH,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHITHE O CKOPOCTU XUMHUUYECKOM peakuu
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1.5

[TonsTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETePOreHHBIX peakiuax. lloHsTHEe O XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHUA WU
HOJI0)KEHHE XUMHUYECKOTO PABHOBECHS

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC  PEAKIMU,  DJICKTPOHHBIA  OajaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHOM — peakimu. CocTaBlieHHE ypaBHEHUH
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIMid C HCIOJIb30BAaHUEM METOoa
AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3m AMCCOIMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHYECKOH cBs3u. CreneHb quccoruanui. CUIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiiuyn monHoro oomMeHa. Y cloBUs MPOTEKaHUsS PEaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHUH W COJIE B CBETE IMPEACTABICHUH 00 DIICKTPOIUTHYCCKOM
nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [oHsATHE O ruaponn3e conei

1.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHUE C MOJEISIMU KPUCTAJLNIMYECKHUX
pEmIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHUJAa HATPHUs); UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW peaklUHUd OT BO3ACUCTBUS Pa3IUYHBIX (HAaKTOPOB;
HCCJIE0BAHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeJioued U coieid (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpPHUAIIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOLIUX [PU3HAKU
MPOTEKaHUs peakuii HOHHOTO 0OMeHa (00pa3oBaHuE 0CcaIKa, BhIICIICHUE T'a3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WJIIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX Peakluil (ropeHne, peakliuu pa3IoKeHHs, COEJUHEHNU);
pacno3HaBaHUE HEOPraHWYECKUX BEUIECTB C IIOMOIIBK) KadeCTBEHHBIX
peakltii Ha HOHBI; PELICHHUE DKCIIEPUMEHTANIBHBIX 3a1a4

Hewmeramne! u ux COCIUHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue U (U3MUYECKHE CBOIWCTBA
MPOCTHIX BEHIECTB — TAJIOTEHOB. XMMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMoIeliCTBME C MeTalllaMi, HEMETAIJIaMH, IIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TOJy4YEeHHE, IPUMEHEHUE.
JelictBue XJiopa M XJIOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. BaxHeuue
XJIOPHUJIBI U KX HAXO0XKJICHUE B MPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIe cTeNeHH okuciaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIUDUKALNUU
KHCIIOpOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢buznyeckue U XuMHueckue cBoicTBa. OKCUABI cepbl KaK MPEICTaBUTENN
KHUCJIOTHBIX OKcHIOoB. CepHasi KUCI0Ta, GU3NUECKHUE U XUMHUECKUE CBOMCTBA
(obmue kak mpeacTaBUTeNs Kiacca KUCIOT U creluduieckue). XUMUYECKHe
peakiuy, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOyuyeHHsI CEpHOM
kucioTel. [Ipumenenne. Conu CEpHOW KHUCIOTHI, KaUeCTBEHHAsI pPEakLHs Ha
cynbdar-uoH. HaxoxeHnue cepsl 1 €€ COETUHEHUN B pUpojie. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOLIEH cpelibl COETMHEHUSAMHU Cephl (KUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 Mpel0TBpAIECHUS

2.3

OO6mas xapakTepuctuka s3ieMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCIEHHA. A30T, paclpoCTpaHEHHE B




npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopor azora B mpupoze.
AMMHak, ero (Qusnueckue M XHUMHUUYECKHE CBOMICTBa, IOJIyde€HHE U
npuMeHenne. Conu aMMOHUS, WX (PU3MYECKHEe UM XUMHUECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakuus Ha HOHbI aMMOHUSA. A30THAs KUCIIOTa, €€
noJy4eHue, (pusnueckue 1 XMMUIECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonab3oBaHWe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIBbHBIX yHOOpeHUi. XUMHUECKOE 3arps3HEeHue
OKpY’Kalollel cpesibl COETUHEHUAMH a30Ta (KUCJIOTHbIE JOXK/H, 3arpsa3HEeHUe
BO3/1yXa, 104YBbI U BOJJOEMOB)

2.4

2.5

2.6

docdop, amnorponnsie MoguduKamuu Gochopa, GU3NIECKUE U XUMHUIECKUE
cBorictBa. Oxcua dochopa(V) u dochopnas kucimora, Gundeckue u
XMMHYECKHUE CBOWCTBA, monydeHue. Mcmonp3oBanue (ochaToB B KavuecTBE
MUHEPAIbHBIX YI00pEHHI

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEICHU OKHUCICHUSA. YTIEpOA, aUIOTPOIHBIC
MOTU(PUKAIMH, PACIIPOCTPAHCHUE B TPUPOAC, (PU3NYECKUEC U XUMHUYCCKUE
cBoiictBa. Ancop6musi. Kpyrosopor yriiepona B nmpupojae. OKcuisl yriaeposa,
uX (U3NYECKUe W XMMUYECKHUE CBOMCTBA, JICHCTBHE HA YKHBBIC OPraHHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumoresa rio6anbHOr0 MOTEIUICHUS KIMMATa; MapHUKOBBIN
addekr. YrompHas KHCIOTa W e€ cond, UX (U3MYeCKHe W XUMHUYECKUE
CBOIICTBA, MOJIyYeHUE U MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb3oBanne KapOOHATOB B OBITY, MEAUITMHE, TPOMBIIIJICHHOCTH H
CEIBbCKOM XO35I1CTBE

[TepBoHavanbHbIe TOHIATHSI 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWIEH, aleTHICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kucnota). X coctaB m xumuueckoe ctpoeHue. [lonstue o Ouonoruyecku
BAXXHBIX BCIICCTBAX: )KI/Ian, 6em<ax, yl"J'IeBOI[aX — N HUX pOJ'II/I B JXHW3HU
yenoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COoeTUHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, IMOJIyYCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcuze kpemHus(1V) u kpemaueBoit kucnote. CUIHKATBI, UX UCIIOJIb30BaHUE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHMTEIHHBIX MAaTEpHANIOB B ITOBCEIHEBHOMN
KU3HU

XUMHUUECKUHN SKCIEPUMEHT: U3yuyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMI HA XJIOPUI-
WMOHBI W HaONIO/eHHE MPU3HAKOB HMX MPOTEKAHUs; OIBITHI, OTpa’kKaroliue
¢buznyecKre 1 XMMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3laMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJEHHUE Tpoliecca
o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI,
U3y4eHHEe XUMHYECKIX CBOWCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEACHUE
KayeCTBEHHOM peakluu Ha Ccynb(ar-uoH M HaONIIOJeHHEe MNpu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COeTMHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIOB), 0Opas3mamu
a30THBIX U (HOCHOPHBIX YAOOpEHUN; TOoydeHHe, coOupaHue, paclo3HaBaHUe




U U3y4EHUE CBOWCTB aMMHAKa; NPOBEIACHUE KAUYECTBEHHBIX PEaKLMi Ha UOH
aMMOHUS U ¢ocdar-MOH U U3yyeHHE [PU3HAKOB MX IPOTEKaHHUS,
B3aMMOJIENCTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAIUINYECKUX
peméTok anMmasa, rpadura, QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIJIEM M yCTPOICTBOM
NPOTHBOra3a; MoJydyeHue, coOMpaHue, paclo3HaBaHHE U U3YyYCHHE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelre HeMeTalluIbl U UX COCITUHECHUSI

MeTtamisl U uxX COCAUHCHUA

3.1

OO01as XxapakTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHWUHU
ux noinoxeHus B Ilepuoanueckoil cucreme xummudeckux snemeHtos J[.U.
MeneneeBa u cTpoeHust aToMoB. CTpOEHUE METAIIIOB. MeTallmnueckas CBs3b
U METAUIMYECKas KpUCTaNIMYecKass peleTKa. OJIEKTPOXUMUYECKUH Pl
HaIPsDKEHUN METaJIOB

3.2

3.3

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIoB. O0IIKe CIIocOObI MOTydeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTajib, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IIPOMBILIIEHHOCTH

[lemounsie MeTauibl: mosiokeHue B Ilepronnveckoil cucrteMe XMMHUYECKHX
snemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJIEHHE B IPUPOJIE.
dusnyeckre 1 XMMHUUECKHUE CBOMCTBaA (Ha puMepe HaTpus U Kanus). OKkcuabl
U THIPOKCUIBI HaTpusi U Kanus. [IpyMeHeHHe ILEeNOYHBIX METaJIOB M X
COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHui W KaJbIIMM: TIOJIOKEHHE B
Ilepuognueckont cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XJACHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHeWIIne COeTWHEHUS KalbIHsA (OKCHI,
TUAPOKCU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuit: nonoxenue B llepuoanyeckoil CUCTEMe XUMUYECKUX AJIEMEHTOB
.M. Menneneesa; cTpoeHUE aTOMa; HAaXOXKJIEHUE B npuponae. Pusznueckue u
XUMHYECKUE CBOMCTBA aIOMHHHS. AMQOTEpHbIE CBOWMCTBa OKCHUIA H
TUAPOKCH/IA ATTFOMUHUS

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHWe B mnpupone. dusnyueckue u
XUMHYECKHUE CBOMCTBa kene3a. OKCHIbI, THAPOKCUABI U comu xkene3a(ll) u
xene3a(lll), ux cocras, cBOCTBA U MOJyuYEeHUE

3.7

XUMHUYECKUH FKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIbTaTOB KOPPO3UH METAIIIOB
(BO3MOXKHO WCTIOJTh30BaHNE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUsl M HATpusi C BOJOM (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpEHHUs JKejle3a B KHUCIOpOoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX PEAKIMil Ha HOHBI
(Maraus, Kambius, amomuHus, nuHka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JI0/IEeHNE U OMMCAaHKUE MTPOLIECCOB OKPAILIMBAHUS IIAMEHU HOHAMU HATpPUs,
Kaids M Kanblusg (BO3MOXKHO  HCIIOJIb30BAaHHME  BHUIEOMATEPUAIIOB);




HCCICIOBAaHUC aM(bOTepHI:IX CBOICTB THAPOKCHUAA aJTFOMUHUSA U THAPOKCHIA
UWHKA, pCHICHUC SKCIICPUMEHTAIIBHBIX 3a1a4 110 TEME «BaykHenme MeTaJlIbl
1 UX COCOAUHCHUA

XuUMHS ¥ OKpYXKarolas cpena

4.1

4.2

HoBbie maTepuansl 1 TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YeNloBeKa. XUMUs U 3J10poBhe. be3onacHoe ucnonb30BaHue BEUIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMols Mpyu XUMUUYECKUX OXKOTax U
OTpaBJICHUSIX

OCHOBBI  JKOJOIMYECKOH  I'PAMOTHOCTH.  XHUMHYECKOE  3arpsi3HCHHE
okpyxatomiet cpenbl [TK. Pors XumMuu B perieHH 3KOJI0THYECKUX MTPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJIOB (Yroiyib, NPUPOAHBIN ra3, He(Th),
IPOAYKTHI MX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa31ioB MaTepHaloB (CTEKIIO, CIIJIaBbl
METAaJUIOB, [TOJIMMEpPHbIE MaTepHaIbl)




ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:
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0 TIO03HABAEMOCTH SIBIICHUH MPHPOJBI, MOHUMAaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJabTypbl M INPaKTUYECKON
NEeSATEIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTUYICCKUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npoPecCuOHATBLHON IEATSILHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIMMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
JNESATCIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbHOTO MpeAMeTa MpH TMepexojie Ha YPOBEHb CPEIHETO
ob1ero oopa3oBaHus

2.1

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUMN, KOTOPast BKIIOYAET:

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAsi CMeChb, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, CONb (CPEAHss), XUMHUYECKas
peaKkIus, peakud COCTUHEHUS, PEaKIMU Pa3lIOKEeHUs, PEaKIUH
3aMelleHUs, PeakM OOMeHa, TEIUIOBOM (P QeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKHE PEaKIINU, PACTBOpP, MAccOBasl JIOJS XMMHUYECKOTO
JJIEMEHTa B COEIMHEHHWH, MaccoBasg JOJIi M IPOIEHTHas
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIHN CITON
aToma, aToMHasi OpOuTajb, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHYECKasi CBS3b, DIIEKTPOOTPHIIATEIHLHOCTD, TIOJISPHAS
U HEMoJIIpHasi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAUIMYECKas
CBSI3b, KPUCTAJUTHYUECKAS pEIIETKA (AaTOMHAS, HOHHAS, METAJITHUECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, JIEKTPOJIUT M HEINIEKTPOIHT,
DIIEKTPOJMTHYECKAsT JAUCCOIMALINS, PEaKIMd HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBJIICHHE, DJIEKTPOIIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC DPEAKIHH,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, kopposus
METaJIJIOB, CIUIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAHEHMSI MacChl,
nepuoguueckuii 3akoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJPO

2.3

3.1

TEOPUM  XUMHUH:  aTOMHO-MOJIEKYJSIDHAass ~ TEOpHs,  TEOpHs
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

YMEHUE TMPaBHJIBHO HKCIIOJNB30BaTh M3yYCHHBIC BEIIECTBA U
MaTtepuaibl (B TOM YHCIIE MUHEpaJIbHBIE yIOOPEHHUs, METaUIbl U
CIUIaBbI, TIPOJMYKTHI  IEpepabOTKH  MPHPOTHBIX  HCTOYHHUKOB
YIIEBOIOPOAOB (YIS, IPUPOAHOTO raza, HepTH) B OBITY, CEITHLCKOM
XO3SIMCTBE, Ha MPOM3BOJCTBE W IOHWMAHHE 3HAYCHUS IHKHPOB,
OenKoB,  YIJIEBOJOB JJsi  OpraHM3Ma  4YellOBeKa, yMEHUe
MPOTHO3UPOBATh BIIMSHUE BEHICCTB M XUMHYECKUX IPOILIECCOB Ha
OpraHu3M YeJOBEKa M OKPYKAIONIYIO IPUPOTHYIO CPEIY

3.2

3.3

YMEHUE MHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHMUSAMH JPYIHX
y4eOHBIX IPEMETOB

HAJINYHE OTBITa pabOTHI C Pa3IMYHBIMU UCTOYHUKAMHU UH(POPMALIUN
[0 XUMHUH (Hay4Has M Hay4dHO-TIONYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OIEHWBATh WH(OPMAIHUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX W IPAKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
MCTIOJIB30BaTh €€ ISl pEeHIeHUs] y4eOHO-TT03HABATEIbHBIX 33124

Brmanenne ocHOBaMM IOHATUHHOIO ammapara U CHUMBOJIUYECKOTO
A3bIKa XMMMHU JUTSL COCTaBICHUs (POPMYIT HEOPTraHUUYECKUX BEIECTB,
YpaBHEHUN XHMHYECKHX PpEaKIHil; OCHOBAaMHU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoi)

YMeHue 00bSICHATH CBSA3b MOJNOXKEHHs deMenTa B [lepuoanueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB U 3apsja sapa, oOlee Yucio
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA M KAJIbIIUS

[IpeacraBnenne 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiiyc aToma, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS BJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajblX TMEPUOAAX W  TJIABHBIX
MOJATPYIIAax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMenue ki1accupuIupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNHA

YMeHue onpeaesrTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/]
HOHa

8.2

BUJ XMMUYECKOM CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B
COCTMHEHUSIX

8.3

XapakTep Cpelibl B BOAHBIX pACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHUM )

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (GU3NYECKHe U XUMHUECKUE CBOMCTRA!

IPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOPOA, rpadur, anMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUMA, KaIHK, MarHHMH,
KaJIbLIM, aTFOMUHUM, JKeJIe30)
CIIOHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPO, OKCHABI M THIPOKCHIBI
92 metauioB |-llA rpymnm, amomunus, meau (Il), nuunka, xenesa (Il u
I11), okcuasl yrinepoaa (Il u IV), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEepPU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT UX COCTaBa H CTPOCHHS, IPUMCHCHHE BELICCTB B
3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTb IPOTECKAHUS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COoCTaBIsATh MOJICKYIIPHBIC U MOHHBIC YPAaBHEHUS PEaKIIHIA,
B TOM YHCIIC:
10.1 peakifii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKHX BEUIECTB
104 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy pEareHTOB WIIH MPOTYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IEeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
U XUMHUYCCKHX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MYTH €€ PEIICHUS
122 0e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30ImacHoro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, ITPABIIIAMU TTOBECHHS B
123 HEeNsIX COepexeHHs 30POBbSI U OKPYXKAIOIIeH MPUPOIHON CPEIbI;
MMOHMMaHHe BpeJa (OIMMacCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI
onpeaenéHHBIX BEIIIECTB, CII0CO00B YMEHbIIICHUS u
MIPEIOTBPAIICHHS HX BPEIHOTO BO3ICHCTBHS
13 Hanuaue mpakTHYeCKUX HABBIKOB TUTAHUPOBAHUS M OCYIIECTBICHHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4eHHEe ¥  OmucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAaKOMJICHHE C (PU3UIECKUMU U XUMUYCCKUMH SIBJICHUSIMU, OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX PeaKIui
13.2 U3yueHHe croco0OB pa3eNeHUs cMecen




13.3

13.4

MOJIy4YeHUE KUCIOpoAa M M3Y4YEHHE €ro CBOMCTB; IOJIy4YeHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOMCTB; MOJTyYEHHE YIIIEKUCIIOro Ta3a u
M3y4YEHUE €ro CBOMCTB; IMOJYyYEHHE aMMHUaKa M H3yYEHUE €ro
CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C OINpeAeaEHHOW MaccoBOU JoJeit
pPacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE WHIUKAaTOPOB (;makmyca, METHUJIOpaHKa u
dbeHondTanenHa) s ONpeaesIeHUs XapaKkTepa cpebl B PacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHUE U OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIECTB
Pa3IHYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBHSI KUCIIOT C METaIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH U HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEPacTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJIHOTO MeETa/ula JPYruM H3 pacTBopa COJIH;
uccienoBaHre aM(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATOMUHUA U
IIUHKA

13.7

pElIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4 0 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKNX COCIUHEHHI; «INEKTPOIUTUYECKAS
mucconuanusay;, «BakHelInne HEMETAIBI M WX COCIMHEHUS»;
«BaxxHeH1ne MeTaaiabl ¥ UX COCTHMHECHMS

13.8

14

141

14.2

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  MPHU3HAKH
NPOTEKaHHUs PeaKuii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKLUH Ha
NPUCYTCTBYIONIME B BOAHBIX PACTBOPAaX MOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MAarHUS, KaJIbITHS, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

YMeHue:

NpPEJCTaBIATh Pe3yabTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeIbCTB, TPAUKOB M TAOIUI] M BBIABIATH SMIUPUIECKHE
3aKOHOMEPHOCTHU

YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOII0ZaeMbIMU
XUMHYECKIMH SIBJICHUSIMH W TIPOLIECCAMH, TPOHMCXOSIIIMMHU B
MaKpo- U MUKPOMHpE, OOBACHATh MPUYMHBI MHOTO0Opa3usi BEILECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHa‘-IaJIbHBIe XUMUYCCKUC ITOHATUA

11

Yucrtsle BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

1.3

14

1.5

ATtoMBI U MOJICKYIJIBI. Xumudeckue dieMEHTBH. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumuyeckass Qopmyna. BaleHTHOCTb aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
Crenenb OKUCIEHUS

3aKOH MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTtHocuTenbHast MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUUYECKOTO AJIEMEHTa
B COEMHEHUU

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIi 00bEM Ta30B.
B3anmoCBsA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €AMHHUIL] BENIECTBA

1.6

dusnueckre U XUMHYECKHE SIBJICHUSI. XUMHUUYECKAS pCaKknus u eé IMPU3HAKH.
3aKOH COXpaHEeHMsI MAaCChl BEIIECTB. XUMHUYECKHE YPAaBHEHUS
[epuonnueckuii 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKHX 3JIEMECHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
JAN. Menneneesa. Ilepuonsl u rpynnbl. PU3HYECKUM CMBICI MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUO/JIa U TPYIIBI IIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YeK aToOMOB TepBbIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuoanueckoit cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOIOB, Kajius, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEIMHEHUH B
COOTBETCTBUHU C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme
CTPOEHHUEM HUX aTOMOB

Crpoenue BemiecTra

Xummdeckas cBsa3b. KoBaneHTHas (HOJ'I}IpHaSI u HCHOJISIpHaSI) CBA3b.
BHGKTPOOTpI/IHaTeJ'IBHOCTB XUMHYCCKHUX JJICMCHTOB. HNonnas CBA3b.
Meraminueckas CBSI3b

Turmnsl KpUCTAJNINICCKUX pCH_IéTOK (aTOMHa}I, HMOHHas, MeTaJ'IJII/I‘-IeCKa}I),
3aBHCHMOCTHh CBOMCTB BE€IIECTBAa OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I n BHUIa
XHUMHYECKOM CBA3U

Baxwuelinme npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamnbsl U ux
coeqnHeHus. MeTamuibl U UX COeAMHEHUS

Knaccuukanus 1 HOMEHKJIAaTypa HEOPraHHMYECKUX COEAMHEHHUH: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, aM(poTepHBbIE) u
HecosieoOpa3yrole; OCHOBaHMN (IIENOYM M HEpacTBOPUMBIE OCHOBAHUS);
KHUCJIOT (KUCIIOpoJcoJepkKalue W OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeTHUX M KUCIIBIX)

4.2

dusnueckue MW XUMHUYECKHE CBOMCTBaA MMPOCTBIX BCHICCTB-HCMCTAJJIOB!
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, CEPHI, a30Ta, pochopa, yriepoa, KpeMHHS




4.3

dusznueckue U XMMHYECKUE CBOMCTBA IPOCTBIX BEILECTB-METAJUIOB: JIUTHS,
HATpPHUsl, Kajausi, MarHAs ¥ KaJIbLUs, aIIOMUAHUSA, XKelle3a. DIEKTPOXUMUYECKHUN
PsL HAIPSKEHUN METAJLIOB

4.4

4.5

4.6

du3nYecKue 1 XUMUIECKHE CBOMCTBA BOJAOPOIHBIX COCIMHEHUN HEMETAJIOB:
XJIOPOBOIOPOIa, CEPOBOOPO/Ia, AMMHAKA

duznuecKue U XUMHUCCKUE CBOMCTBA OKCHI0B HemeTamuioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue
OKCHJIOB HEMETAJIIIOB

Xumudeckue cBorcTBa okcuaoB: metawioB IA-IIIA rpynn, muaka, meau(ll) u
xemnesa(ll, 1). [TomyueHre OKCHIOB METAJIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX TMIPOKCHIOB (HA IpUMEpe
THAPOKCUIOB allIOMHMHHUA, Keje3a, UuHKa). [lomydeHne oOcHOBaHUN U
aM(}OTEepHBIX THAPOKCUIOB

4.8

OO0mre XUMHUYECKHUEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (HochHOpHOH, KpeMHHUEBOM, yronbHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEpHOM M a30THOW KHCIIOT.
[Tonyyenue KuciIoT

4.9

OO01ue xuMHUYeCKue CBOMCTBA cpeiHuX coneil. [lomyuenue comeit

4.10
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[Tonyyenue, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaTopuu

[Tonyyenne amMmmuaka, CEpHOM U a30THOM KUCIIOT B IPOMBILICHHOCTH. O0IIue
CIOCOOBI TOIYYCHHUS METAJIIOB

4.12

I'enetmueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

5.1

5.2

XUMHUYECKUE pEeaKLUU

Knaccuukanus XuMHUuecKuX peakiuii o pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX SJIEMEHTOB

TennoBoit »pdexT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHS.
DK30- U 3HJI0TEpMUYECKUE peakluu. TepMoXUMHUYecKue ypaBHEHHs

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHEIC pPCaKkmuu. OKHCIIUTEIIN U BOCCTAHOBHUTEIIN.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. QHCKTpOHHHﬁ OanaHc
OKHCIINTEILHOBOCCTAHOBUTCIILHOM pCaknuun

5.4

5.5

Teopust 37EKTPOIUTHUECKON AUCCOMann. KaTHOHBI, aHUOHBI. DIEKTPOITUTHI
1 HeRNeKTpoNuThl. CHiIbHBIE U clabble dMeKTPOIuThl. CTeneHb AUCCOIHAINH

Peakiiun MoHHOTO OOMeHa. YCIOBUS MPOTEKaHHUs PeaKkIMi MOHHOTO oOMeHa,
TIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIUN

6.1

6.2

XUMHUS U OKpy’Karollas cpeja

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluid B J1abopaTopuu U OBITY.
IIepBas MoMoIIb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

XUMUYECKOe 3arpsi3HEHUE OKpYXKaroled cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOTBPAIICHHS
[IpenenpHas momyctumasi koHueHTpauus BemectB (IIJIK). Porp xumum B
pelIeHUN HKOJOTHYECKUX TMpolieM. YcuieHue NapHUKOBOTO dddekra,
pa3pylIeHre 030HOBOIO CII0sI

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yraepona, KpeMHHUS U UX COSAUHEHHUN B
OBITYy, MeIUIMHE, NPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [Ipumenenue




METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPAJIOMHHMN, OpoH3a) B OBITY H
MPOMBIIUICHHOCTH UX coequHeHM. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[IpupoHble WCTOYHHMKH YIIIEBOJOPONIOB (Yrojib, HMPUPOAHBIN Ta3, HE(Th),

6.4 MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavasbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIUHEHUSIX

6.5 yriepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, 3TAHOJI, TTIUIEPHH, YKCYCHAs! KHCIIOTA).
[TonsiTre 0 OMOIOrMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€NIKax, YriIeBoaax — U Ux
POJIH B )KU3HH YEJIOBEKa

7 Pacuérsr:

7.1 1o hopMysaM XMMHYECKUX COCAMHEHUM

7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM










