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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamMMa mo xumuM A oOydarommxcsi 8-9 KiaccoB cocTaBie€Ha Ha O
TpeboBanuii k pe3yapTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHON IPOrpaMMbl OCHOBHOTO
oOmiero  oOpa3oBaHus,  IpeiacTaBieHHbIX B DenepansbHOM  rocyAapCTBEHHOM
0o0pa30BaTeNbHOM CTaHJAPTE OCHOBHOTO OOIIEro 0Opa3oBaHMs, C YUYETOM pacupeeEHHbIX
IO KjaccaM HpoOBepsieMbIX TpeOOBaHUII K  pe3yiapTaTaM  OCBOCHHMsS  OCHOBHOM
o0pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUSl U 3JIEMEHTOB COJACPIKAHMS,
MPE/ICTABICHHBIX B YHUBEPCAIBHOM KOAM(PHUKATOPE MO XHWMHUH, a TaKKe Ha OCHOBE
[IpumepHO TporpaMmbl BOCIUTaHUS OOYYAIOIIMXCS MPU MOJYYEHWH OCHOBHOIO OOILEro
oOpa3zoBanust u ¢ yuétoM KoHuenuuu mnpenopaBaHus y4eOHOTrO HpeaMeTa «XHUMHS» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peanu3yronMX OCHOBHbBIE
oO1eoOpa3oBarenbHbie porpamMmel (yTB. Pemenuem Kosernn Munnpocseienus: Poccuu,
npotokona ot 03.12.2019 N I1K-4BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Bxnan yuebHoro mnpeamera «XuMHs» B JIOCTH)KEHUE II€JIed OCHOBHOTO OOLIETo
oOpa3oBaHMsI OOYCJIOBJIIEH BO MHOI'OM 3HAUE€HUEM XMMHUYECKON HAayKH B MO3HAHUU 3aKOHOB
IpUPOJbI, B Pa3BUTHUM NPOU3BOAUTEIBHBIX CHUJI OOIIECTBA M CO3/IaHUM HOBOH 0a3bl
MaTepuaabHOU KYJIbTYpPHI.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK paclpocTpaHuia CBOE BIMSHUE Ha BCE
0o0JJaCTH  YEJIOBEYECKOro  CYILIECTBOBAHHMS, 3aJaja HOBOE BHUJACHHE MHUpa, CTala
HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM KU3ZHH
oOlIecTBa: 3HaHWE XUMHUH CIIY)KUT OCHOBOW JJisi POPMUPOBAHUS MUPOBO33PEHUS YETIOBEKA,
€ro MpeJCTaBICHUI O MaTEPUAIIBHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAOT (OPMUPYEMBIE
XUMHUEH TPE/ICTaBICHUsS O B3aUMOINPEBPALICHUSAX DHEPrud M 00 HBOJIIOLUU BEUIECTB B
IPUPOJIE; COBPEMEHHAsI XUMHUS HANpaBJeHa Ha pelIeHUe II100aIbHbIX IPOoOJieM YCTOWYUBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, IHIIEBOM M IKOJIOTMYECKOU
0e30MacHOCTH, TPOOIJIEM 3IPAaBOOXPAHEHHUSL.

B ycroBusix BoO3pacTaroUlero 3HAYEHUS XUMHHM B JKU3HM OOIECTBAa CYIIECTBEHHO
MOBBICKJIACH POJIb XMMHUYECKOTO 00pazoBaHus. B miaHe counanu3anuy OHO SBISETCS OJHUM
U3 yCJIOBUHM (POPMUPOBAHUS MHTEIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4EJIOBEKY XHMMHMUYECKHE 3HAHUS HEOOXOJUMBI JJsi TNPUOOpETEeHUs
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HON KU3HU OOIIECTBA, JJII OCO3HAHUS BaXXHOCTH Pa3yMHOIO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U 3JIOPOBBIO IPYTHUX, K OKPY>KaIOILel MPUPOIHOM cpeae, s
IPAaMOTHOTO TMOBEIEHUS TPH HCIOIb30BAHUU PA3JIMYHBIX MATEPUATIOB U XHUMHUYECKHX
BEILIECTB B [IOBCETHEBHOM KU3HMU.

XuMHUYecKoe 00pa3oBaHME B OCHOBHOW IIKOJE SBISETCA 0a30BbIM IO OTHOIICHHUIO K
CHUCTeME OOIIero XMMHUYECKOro oopasoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE
OHO pealn3yeT NpHUCyIIHe OO0IIeMy XHUMHYECKOMY OOpa30BaHHMIO KIIOUEBbIE IIEHHOCTH,
KOTOpBIE OTPa)KalOT TOCYJAapPCTBEHHBIE, OOIIECTBEHHbIE W HWHIUBUAYaJIbHBIE MOTPEOHOCTH.
OTuUM ompenensieTcs CYHIHOCTh oOmiel crparerud OOydeHHs, BOCIUTAHUS W Pa3BUTHUSA
00y4aroIuxcst CPeACTBAMU yUeOHOTO MpeaMeTa « XUMHUSD.

Nzyuenne mpenmera: 1) cnocoOCTByeT peaian3alid BO3MOXKHOCTEW Ui CaMOpPa3BUTHS U
dbopMupOBaHUS KYJIbTYPBI IMUYHOCTH, €€ 001Iel 1 (YHKIIMOHATBLHON IPaMOTHOCTH; 2) BHOCHUT



BKJIaJl B (POpMUPOBAHKME MBILIUIEHUS U TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSATENIbHON Y4eOHOU JEsTeNIbHOCTH, SKCHEPUMEHTAIBHBIX W HUCCIEeI0BATEIbCKUX
yMEHUH, HEOOXOIUMBIX KaK B TIOBCEJTHEBHOW KU3HHM, TaKk U B MNpodecCHOHATBHOU
JEeSTENBHOCTH; 3) 3HAKOMUT CO CIEUU(PHUKON HAyYHOrO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM

ATarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOAPOCTKOB; 4) CIOCOOCTBYET
(hOpMHUPOBAHUIO TICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJIE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHUE IIKOIHHUKOB.

Ha3BanHbie HampaBieHUs B 00y4YE€HWH XUMHUU OOCCTICUMBAIOTCS CTICIM(PUKON COACPIKAHUS
MpeaMeTa, KOTOPBIH SBISETCS NeJarornyeck aanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKH
XUMHUHU HA ONPEAEIEHHOM ATare €€ pa3BUTHUA.

Kypc xuMuM OCHOBHOM WIKOJBI OPUEHTUPOBAH HA OCBOEHHUE OOYYAIOIIMMUCS OCHOB
HEOPTraHWYECKONM XUMHUU U HEKOTOPHIX TMOHATHM M CBEJACHUN 00 OTACIBbHBIX OOBEKTaX
OpraHUYECKON XUMUH.

CtpykTypa coaep:kanusi mpeaMera copMUpoBaHa Ha OCHOBE CHCTEMHOIO MOJX0Ja K €ro
n3yueHnto. ColepKaHHE CKIIAbIBAE€TCSI U3 CUCTEMBI MOHATHII O XUMUYECKOM JJIEMEHTE U
BEILIECTBE U CHUCTEMbI MOHIATHH O XUMHUYECKOH peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO
OpraHu30BaHbl 10 TMPHUHIMUIY [OCIAEAOBATEILHOIO Pa3BUTHUS 3HAHUW HAa OCHOBE
TEOPETUYECKUX TPEACTABICHUM PA3HOTO YPOBHS: AaTOMHO-MOJICKYJISIPHOTO YYE€HHUSI Kak
OCHOBBI BCETO €CTECTBO3HaHWs, YpoBHs llepmommueckoro 3akona [[. M. MeHnneneeBa kak
OCHOBHOT'O 3aKOHA XUMHH, YUECHUSI O CTPOCHUM aTOMa U XUMHUYECKOW CBS3U, MPEICTABICHUN
00 DJIEKTPOJMTHYECKOW JMCCOLMAlMM BEUIECTB B pacTBopax. TeopeTuueckue 3HaHUSA
paccMaTpUBAIOTCSI HAa OCHOBE OHMIIMPUYECKH TOJYYEHHBIX U OCMBICICHHBIX (PAKTOB,
Pa3BUBAIOTCS TOCJIENOBATEILHO OT OJHOTO YPOBHSI K JPYroMy, BBITOJNHAS (DYHKIIHH
OOBSCHEHHUS] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHUS U3y4aeMbIX BEIIECTB.

Takas opranuzamusi cojiep>kKaHus Kypca CIOCOOCTBYET TNPEICTABICHUIO XUMUYECKON
COCTAaBJISIFOIIEN HAayYHOW KapTUHBI MHpA B JIOTUKE €€ CHUCTEMHOM Ipupoabl. Tem caMbIM
o0ecreuynBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS y 00YUAIOIIUXCSl IIEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHUIO M METOJaM IO3HAaHUS B Hayke. BaxHO Takke 3aMEeTUTh, YTO OCBOCHHE
COJIEp>KaHMsl Kypca IMPOUCXOJUT C TMPUBJICUCHUEM 3HAHUW W3 paHee H3YUYEHHBIX KYPCOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knaccel» U «dusnka. 7 Kimacey.

HEJIU N3YUYEHUSA YYEBHOI'O ITPEJAMETA «XUMMS»

K HampaBneHuio MepBOCTENEHHOM 3HAYMMOCTH TMIPU peaju3alud 00pa3oBaTeNbHbIX
byHkumii npeamera «XUMHUS» TPATUIUMOHHO OTHOCAT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKONM HayKM Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHWA, MPAKTUYECKOM
NESATENbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJBTYpbl. 3ajauda
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUUECKHX 3HAHUM — BaXKHEUIINX (haKTOB,
MNOHSTHUM, 3aKOHOB M  TEOPETHMYECKUX  MOJIOKEHWH,  JOCTYHNHBIX  00001eHui
MHPOBO33PEHYECKOTO XapaKTepa, s3blKa HAyKW, 3HAHUKM O HAYYHBIX METOAAX W3y4YECHUS
BEIIECTB U XUMUYECKHX PEaKIii, a Takke B GOPMUPOBAHUHU U PA3BUTHH YMEHUI U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C IUIAHWPOBAHUEM, HAOJIIOJIEHUEM U IPOBEJCHUEM XHMHUYECKOIO



AKCIIEPUMEHTa, COOJIIOICHUEM TpaBWil O€30MacHOr0 OOpallleHus C BEHleCTBaMU B
NOBCETHEBHOM )KU3HU.

Hapsany ¢ 5tuMm nenu m3ydeHus mpeaMera B MporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO oOmiero obpazoBanus. CerogHsi B
oOpa3oBaHHH 0cCO000 3HAYMMON NPU3HAETCA HAIMPABICHHOCTh OOY4YEHHUS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (popmupoBaHHe €€ MHTEIUIEKTa U 00med KynpTypel. OOydeHue
YMEHUIO YYUTBHCA U MPOAOKATh CBOE 00pa30BAHHE CAMOCTOSTEIBHO CTAHOBHUTCS OJHOM W3
BOXHEHIINX (PYHKIMHA y4eOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM IpHU M3Y4YEHUM MPEIMETa B OCHOBHOM IIKOJE JOMUHUPYIOIIEEC 3HAYEHUE
npUOOpEIH TaKKe LEeIH, KaK:

— (opMHUpOBaHHE HHTEJUIEKTYaJbHO Pa3BUTON JIMYHOCTH, FOTOBOW K CamM000pa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO PELIEHUM, CIOCOOHON aganTHpOBaThCA K
OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOyYEHHsS Ha CUCTEMAaTHMYECKOe MPUOOIIEHHE YydYalluxcs K
CaMOCTOATEJIbHOM  TO3HABAaTEJIbHOM  JEATEIBHOCTH, HAYYHBIM METOJaM  IIO3HAHUf,
(bopMHUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrieyeHrue yCJIOBUM, CHOCOOCTBYIOIIUX MPUOOpPETEHHIO OOYyYaloIMMHUCA OIBITa
Pa3HOOOpa3HOM JESITENIbHOCTH, MO3HAHUS U CAMONO3HAHUS, KIIOYEBbIX HABBIKOB (KIIIOUYEBBIX
KOMITETEHIIN ), UMEIOIIMX YHUBEPCATbHOE 3HAYEHUE JJIS PA3IUYHbIX BUAOB JIEATEIbHOCTH;
— (opMUpOBaHHE YMEHUN OOBICHATH M OLICHUBATh SIBJIEHUS OKPYXAIOLIEro MUpa Ha
OCHOBAHHWH 3HAHUH U OMbITA, OJYUYECHHBIX NPU U3YYEHUU XUMHH;

— (opmupoBaHHe y 0Oy4arOUIMXCsl TYMAHUCTUYECKUX OTHOLIEHUH, NOHUMaHUS LEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKU HKOJIOTMYECKHU 1EIecCO00pa3HOro MoBeIeHUs B ObITY U
TPYAOBOU JEATEIBHOCTH B LENSAX COXPAHEHUSI CBOErO 340POBbs U OKPYKAKOLIEH NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIMHM K O0yYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CaMOBOCITUTaHUIO
Ha OCHOBE YCBOEHHMsI OOIIEYENIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
po( IS U HAMIPABIEHHOCTH JAIbHEUIIIEro 00y4eHusI.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE
B cucreme o01miero o0pazoBanus « XUMHs» TPU3HaHA 00513aTEIbHBIM YU4E€OHBIM MPEIMETOM,
KOTOPBIM BXOJIUT B COCTaB peaMeTHON 001acTu «EcTecTBeHHO-Hay4YHbIE TPEAMETBD».
VY4eOHbIM MIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHBIX YacOB — MO 2 4. B HEJIEHIO B 8 U
9 KJ1accax COOTBETCTBEHHO.

COAEPXAHHUE YYEBHOI'O ITPEIMETA

8 KJIACC
ITepBoHaYa/IbHbIE XUMHUYECKHE IOHATHS

[Ipenmer xumun. Pose Xxumuu B KU3HU YenoBeka. Tena u Bemectsa. @u3nyeckue CBOMCTBA
BelllecTB. ArperatHoe cocTosinue BeilecTB. [[oHsTHE 0 MEeTO/Iax MO3HAHUS B XUMUHU. XUMUS
B cucTeMe HayK. YucTthie BemecTBa U cMecu. CrocoObl pa3iesieHrs CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31eMEHThl. CUMBOJIbI XUMHUYECKUX AJIEeMEHTOB. [IpocThie
U CJIOHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas Gpopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemniecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJEKYJISpHas macca.
MaccoBas 1019 XUMHYECKOT'0 DJIEMEHTA B COSTMHCHUH.



Ou3N4ecKue W XUMUYECKHE SIBJICHUA. XHUMHYECKasl peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHUsI Macchl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccudpukanus XUMHUYECKHX
peakiuii (CoeIMHEHMs, pa3JIoKEeHUs, 3aMeIleHUs], 0OOMEHA).

XUMHUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY0M, ¢ MpaBujiaMu padOThHI B
naboparopur U TnpuéMaMu oOpalleHusi C JIabopaTOPHBIM O0OPYAOBAHHUEM; H3YYCHHE U
omnucaHue (PU3NYECKUX CBOMCTB 00pas3lloB HEOPTaHWYECKUX BEIIECTB; HAOIIOJACHHE
¢usnueckux (TUIaBlieHWE BOCKa, TasHUE JbJa, pacTHpaHHe caxapa B CTyIKe, KUMEHUE U
KOHJIEHCAllUsl BOJABI) U XUMHUYECKUX (FOPEHUE CBEYM, IMPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHICTBUE MeEJIa C KHUCJIOTON) SIBICHUM, HAOMIOJEHUE W ONMCAaHUE NPHU3HAKOB
MPOTEKAHUS XUMUYECKUX pPEaKIUH (pa3iokKeHUe caxapa, B3auMOJIEUCTBUE CEPHON KHUCIIOTHI C
xJlopuZioM Oapusi, pasnoxenue rugpokcuga Meau(Il) mpum HarpeBaHuu, B3auMMOJCHCTBHUE
xene3a ¢ pactBopoM coiu meau(Il)); uzydenme cnocoOoB pasneneHus cMmecel (C TOMOIIBIO
MarHuTa, (uiIbTpoBaHUE, BbIIAPUBAHUE, NUCTWUIAIMUSA, Xpomarorpadus), TpOBEICHUE
OYUCTKM IOBAapEeHHON COJM; HaAOJIIOJIEHUE U ONMCAHUE PE3yJIbTaTOB IPOBEJACHHS OIIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUS  MAcChl;  CO3[JaHUE  MOJEJIEW  MOJIEKYI
(I1apocTep>KHEBBIX ).

Baxuenue npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopojg — 3JIEMEHT W IIPOCTOE BEMIECTBO.
Haxoxpaenue kuciaopoga B mpupojae, (PU3MYECKHUE M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcunabl. IIpumenenue kucinopoga. CrnocoObl MONMy4YEeHUS KHCIOpOJa B
nabopatopud W TpOMBINUIEHHOCTH. KpyroBopoT kuciopoga B mnpupoje. O30H —
aJUIOTpOIHAsA MOAU(DUKALIMS KACTOPOAA.

TeroBoit 3(p(dEeKT XMMHUYECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peaKIUU. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3yXa, YCHIICHHE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bomopon — »aneMeHT M mpocToe BemiecTBO. HaxoxzaeHwe Boaopona B IPHUPOJE,
¢bu3nueckrue 1 XuMHUYECKHe CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MosryuyeHus. Kuciaorsl u comnu.

KonuyectBo BemiectBa. Mosb. MonsipHas macca. 3akoH ABoraapo. MouspHbiii 00bEM
ra3zoB. Pacy€Tsl 10 XUMHUYECKUM YPaBHEHHUSIM.

Odusnueckne cBoucTBa BoAbl. Boma kak pactBoputenb. PactBopsl. HacellieHHblE H
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae.MaccoBas J0Jid BelllecTBa B
pacTBope. XuMHUYeCKue cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MPUPOJIE U B KU3ZHU
yesnoBeka. KpyroBopot Bobl B npupojie. 3arps3HeHre NpUpoAHbIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJ.

Knaccudukanuss Heoprannueckux coenuHeHuid. Oxcuabl. Kiaccudukanus OKCHIOB:
cojieoOpaszyromue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U  HECOoJeoOpasyrollue.
HomeHnknatypa OKCHAOB (MEXIyHapoIHas W TpUBHAIbHAsA). PU3NUECKHME U XUMUYECKHE
CBOWCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanusa. Knaccudukanuss oOCHOBaHUM: IMIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa

OCHOBaHMM (MEXAyHapoIHas W TpUBHAJIbHAS). DU3NYECKHUE W XUMHUYECKHE CBOMCTBa
ocHoBaHuU. [lonydyeHnne OCHOBaHUN.



Kucnotel. Knaccudukamuss kuciaor. HomeHknatypa KUCHIOT (MEXIyHapoiHas u
TpuBUanbHas). Ousnyeckne U XUMUYECKHE CBOWCTBA KUCIOT. Psij akTuBHOCTH MeTamioB H.
H. bekerosa. [lonyyenue Kucior.

Conu. Homenkiatypa coieid (MexayHapoHas U TpuBuaibHas). Ousndyeckue 1 XUuMUYECKUE
cBoricTBa conel. [lomyuenue conen. I'eHeTnueckast CBsA3b MEXKy KIaCCaMH HEOPTAHUYECKHUX
COCIMHEHU.

XUMHYECKHN JKCIEPUMEHT: KA4YECTBEHHOE OIPEICICHUE COJAEpPKAHUs KHUCIOpoAa B
BO3MIyX€; IMOJy4YeHUEe, COOMpaHWe, paclo3HABaHWE W W3YYCHHE CBOWCTB KHCIIOPOJA;
HaOJI0/ICHUE B3aMMOJICUCTBUSL BEIIECTB C KHCJIOPOJOM M YCJIOBUSI BO3HUKHOBEHHS U
MpEeKpallleHusi TopeHus (TMoxkapa); O3HAKOMJIEHHE C oOpasllaMyh OKCHJOB M OMHCAHUE HUX
CBOMCTB; MOJly4eHHE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOJIOPOJa (TOpeHue);
B3auMoJieiicTBMe  Bojopoda ¢  okcugoMm  Meau(ll)  (BO3MOXKHO  MCIOJIB30BaHUE
BUJIEOMATEPHUAIIOB); HAOIOACHUE OOPa3IOB BEIIECTB KOJUYECTBOM | MOJIb; UCCIEIOBAHUE
O0COOEHHOCTEW pacTBOPEHUSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; MPUTOTOBIICHUE
PAaCTBOPOB C ONPEACITEHHOM MAacCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA; B3aUMOJCHCTBHUE
BOJIbI C METaJUIaMU (HATPUEM W KaJlbIIieM) (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB);
ONPEAECIICHUE PACTBOPOB KHUCIOT M MLICIOYEW C NOMOIIBIO HHAUKATOPOB; HCCIIEIOBAHUE
00pa3I0oB HEOPraHUUECKUX BEIECTB PA3IMYHBIX KJIACCOB; HAOMIOJCHUE U3MEHEHUS OKPACKHU
WHJIUKATOPOB B PacCTBOpaxX KHUCJIOT U IIEJI0Yeil; u3ydeHue B3aumoaeiictBus okcuaa meau(11)
C PacTBOPOM CEPHOM KHMCIOTBI, KUCJIOT C METAJNIAMH, PEAKLINI HEUTpaau3alnuu; MOJTy4eHUe
HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHME OJIHOIO MeETauia APYTMM M3 pacTBOpa COJIH;
pEIICHUE SKCIEPUMEHTAIBHBIX 3ala4d No TeMe «BaxHeilmume Kiacchbl HEOPraHMYECKUX
COETUHEHUI».

Hepuoanuyeckuii 3axkoH u Ilepuognueckass cucrema xumMudyeckux djemenros /I. H.
Menpgeneena. Crpoenne aTOMOB. Xumuueckas CBA3b. OxucauTeLHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBble MOMBITKK KIAacCU(DUKAIIUN XUMHUECKUX 3J1eMeHTOB. [oHsATHE O Tpymnmax CXOJIHBIX
AJEMEHTOB (IIEJIOYHBIE U WIEJIOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, WHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbie 00pa3ytoT aMpOTEPHbBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMHueckux diemeHtoB [l .
MenneneeBa. KoporkonepuoaHas u jiuHHONIeproaHas ¢dopmbl [leprogudeckoil cUCTEMbI
xumuueckux sneMeHToB JI. M. Menpeneesa. Ilepuonbl u rpynmbl. PU3MUECKUN CMBICIT
MOPAIKOBOrO HOMEpa, HOMEPOB NEPUOJIa U TPYIIIBI FJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpOSHUE 3JIEKTPOHHBIX
00osouek atomMoB TepBbIX 20 xumuyeckux aynemMeHToB llepumommnueckoit cuctemsr JI. .
MengeneeBa. XapakTEpUCTHKA XHUMHUYECKOTO JJEMEHTAa 10 €ro IOJIOKECHUI0 B
ITepunognueckoit cucreme [1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pajuyca aTOMOB XMMHUUYECKUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB MO TpymmaMm U nepuoaam. 3HadueHue [lepuoanyueckoro 3akoHa u
Ileproguyeckor CUCTEMBI XMMUYECKUX JIEMEHTOB Ul Pa3BUTHA HayKu W npaktuku. J[. 1.
MeHnpneneeB — y4€HBIN U TPaXKIaHUH.

XumMuueckas CBSI3b. KoBanenTHas (monsipHast 151 HETOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKMCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccsl OKuCIeHus
Y BOCCTAHOBJICHUS. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XVMMHUUYECKUI HKCIIEPUMEHT: HM3yuyeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAIOB;
B3aMMOJEHCTBUE TMAPOKCUIA IMHKA C pACTBOPAMH KHUCIIOT U LIEJIOYEH; MPOBEICHUE OIBITOB,



WITIOCTPUPYIOIIUX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil (ropeHue,
peaKkiuy pas3oKeHUs, COSTUHEHMUS).
MexnpeaMeTHbIe CBA3H

Peanu3anys MeXIpeaMETHBIX CBA3EH NPU U3YYCHUM XMMHH B 8 Kilacce OCYLIECTBISAETCS
4yepe3 MCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHATUH, TaK W IOHSITHIA,
ABJISIOIINXCS. CUCTEMHBIMH JUISL OTAENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYUYHbIE IOHATUS: HAYYHBIA (PakT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIIN3,
CHUHTE3, KJIacCHU(pHUKaIUs, MEePHUOIUYHOCTb, HAOIIOJACHHE, SKCIEPUMEHT, MOJICIHPOBAHHE,
U3MEpPEHNE, MOJIEND, SIBIICHHE.

®usuka: wmarepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJIA, AJEKTPUYECKUI 3apsi, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEILIECTBA, ra3, (PU3MUECKUe BEITUUYMHBI, €AUHUIBI U3MEPEHMSI, KOCMOC, IIJIaHETHI,
3BE3161, ComHILE.
buonorus: porocunres, apixanue, oOuocdepa.

['eorpadusi: armocdepa, rugpochepa, MUHEpAIbI, TOPHBIE OPObI, OJIE3HBIE UCKOMAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKASA pPeaKUMsi

Ileppnogmueckuit 3akoH. Ilepmogmyeckass cucrema Xxumudyeckux odnemenrtos /[l U
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kajus, KalabLUs MU UX COCIUHEHUN B COOTBETCTBUHU C
ITOJIOKEHUEM DIIEMEHTOB B [leproanueckoi cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHnne BemiecTa: BUIbl XHUMHYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOW PEIIETKH M BUJA XUMHUYECKOU
CBSI3U.

Knaccudpukanuus © HOMEHKJIATypa HEOPraHMYECKUX BeIeCTB (MEXAyHapoaHas H
TpUBHAJIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCSA K pPa3IW4YHbIM KJlaccam
HEOPraHUYECKUX COCIUHEHUN, TEHETUIECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanus XMMHUECKUX pEaKUMUid MO pa3IUYHbIM MpU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 H3MEHEHHUIO CTereHei
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB, 0 00paTUMOCTH, 10 YYaCTHIO KaTalnu3aropa). IK30- U
SHIAOTEPMUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue o ckopocTH XUMUueckod peakuuu. lloHsTHe 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHAYECKUX peakuuax. [IoHATHE O TOMOrEHHBIX M TIeTepOreHHbIX peakuusax. [loHsTue o
XUMHAYECKOM pPaBHOBeCUHU. PaKTOphI, BIUSAIONIME HA CKOPOCTh XHMHYECKOW PEaKUUu U
MTOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKLUU, JJICKTPOHHBbIA OajaHC OKHCIUTENIbHO-
BOCCTaHOBUTENBHOU peakunu. CocTaBlIeHNE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 37IEKTPONUTHYECKON AMCCOUMALNNA. DJIEKTPOJUTHI U HE- AJNEKTPOJIUTHL. KaTnoHbL,
QHMOHBI. MexaHn3M JIHUCCOLMALMHU BEIIECTB C PA3IMYHBIMM BHJIAMM XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CUIbHBIE U CIA0bIe JIEKTPOIUTHI.

Peakuu nonHOTO OOMEHa. YCIOBHSI TPOTEKAHHS PEaKlUuii MOHHOTO OOMEHA, TMOJIHBIE U
COKpaIllEHHbIC MOHHbIE YpaBHEHHUs peakiui. CBONMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE



NpeICTaBlICHU 00 3JEKTPOJIUTUYECKON nucconuanuu. KadecTBeHHBbIE peaklid Ha WOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

XHUMUYECKHN OJKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK
HEOPraHWYECKUX BEIIECTB — METAUIOB U HEMETauloB (rpadura W anMasa), CIOKHBIX
BEILECTB (XJIOpUIa HATPHs); UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTA XUMHUYECKON PEAKIIMH OT
BO3JICHCTBUS pa3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE BJICKTPONPOBOJHOCTH PAcTBOPOB
BEILECTB, MpOLEcca JUCCOUMALUN KUCIOT, IIEJ0Yed M cojeil (BO3MOYKHO HCIIOIb30BaHUE
BHUJIEOMATEPHAIIOB); MPOBEJCHHUE OIBITOB, WUIIOCTPUPYIOIIUX NPHU3HAKH MPOTEKAHUA
peaknuii MOHHOTO oOMeHa (0Opa3oBaHHME OcajaKa, BBIICICHHWE raza, 0Opa3oBaHHWE BOJbI);
OIBITOB,

WUIIOCTPUPYIOUIUX  [PUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakuuil (TOpeHHue,
peaKkiuu pasioKeHUs, COeAMHEHNs); pacllO3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO
KA4eCTBEHHBIX PEAKIMIl Ha MOHBI; PEIICHUE DKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUA

OOmiasi xapakTepucTHUKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
cTenieHn okucieHus. CtpoeHue u (U3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTE€HOB.
XUMUYECKHE CBOWMCTBA Ha MpUMEpE XJIopa (B3aMMOAEHCTBHE ¢ MeTaljlaMH, HEMETaJlJlaMH,
nienoyamu).  Xuoposogopod. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleMcTBHE XJIopa M XJIOPOBOJOPOJAa HA OpraHM3M 4eloBeKa. Baxunenmme
XJIOPUJIBI U X HAXO0XJICHHUE B IPUPO/IE.

Oo6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crtpoenue 1 pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJIOTPOIHbBIE
Moau(UKaIMK KUCTIOpOoJia U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTPOEHUE,
¢usznueckue M XUMHUecKHe cBoicTBa. OKCHUIBI Cepbl Kak MPEACTaBUTEIN KHCIOTHBIX
okcuoB. CepHas KUCIIOTa, PU3NYECKUE U XUMUYECKHE CBOKCTBA (00IIMe KaK MpeICTaBUTENs
Kjlacca KHUCIOT M coenuduueckue). XHUMHUYECKHME peakluu, JeKallie B OCHOBE
MIPOMBIIIUIEHHOTO Ccroco0a moiy4yeHus cepHod kuciotbl. [lpumenenue. Conu cepHOU
KHUCJIOThI, KaYECTBEHHAsI peakius Ha cyinb(aT-uoH. HaxoxneHue cepel U €€ COeMHEHUN B
npupoze. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLEN Cpellbl COEAUHEHUSIMH Cephl (KHCIOTHBIE
JIOK]TU, 3arpsiI3HEHKE BO3/lyXa U BOJOEMOB), CITIOCOOBI €10 MPeI0TBPAILICHHUS.

O6mass xapaktepuctuka 3ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacmpocTpaHeHue B NpHpoje, (puU3MUecKre U XUMUYeckue cBoiicTBa. Kpyrosopor
azota B MpUpoje. AMMHAK, €ro (U3MYeCKhe M XUMHUYECKHE CBOMCTBA, MOIy4YEHUE U
npumeHeHue. Coiau aMMOHHUA, MX (PU3NYECKHE M XMMHUYECKHUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MoJlydeHue, Gusnieckue u
XUMHUYECKHE CBOMCTBa (0OILIME Kak MpeICTaBUTENs Kiacca KUCIOT M creuuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KAauyeCTBE MUHEPAIBHBIX YAOOpEHUH.
XHUMHUUYECKOE 3arps3HEHUE OKPYXKAIOLEH Cpellbl COCIUHEHUSMH a30Ta (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/yXa, [IOYBbI U BOJOEMOB).

®ocop, amnorpornHsie Moaupukammu docdopa, GuU3MUECKUEe U XUMHUYECKHE CBOMCTBA.
Oxkcun dhochopa’™) u pochopHas kuciaora, PU3NIECKUEe U XUMUIECKHE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHHUIA.

OO6mass xapakTepucTuka »dJeMeHTOB “A-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIIEHUS.



VYrnepoa, amnoTponHble MoOIUM(UKALMK, pacHpoCTpaHEHUE B MpHUpoie, (U3MYEecKue u
XUMHu4eckue cpoiicTBa. Ancopouus. KpyroBopor yriepona B mpupojge. OKcuabl yriepoaa,
X (U3MYECKHE U XMMHUYECKHE CBOWMCTBA, JIEMCTBUE HA YKUBBIE OPraHU3MBI, MOJIyYECHUE U
OpUMEHEHUE. DKOJIOTMUECKHE MpOoOJEeMBbl, CBA3aHHBIE C OKCHUIOM yriepona(’); rumnoresa
TJI00QIPHOTO TIOTETUICHUS KJIMMAaTa; TAapHUKOBBIN d(PdeKT. YToapHas KUCI0Ta U €€ COJIH, X
(dU3UYeCKUe U XUMUYECKHUE CBOMCTBA, TIOJyUYeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonp3oBaHue KapOOHATOB B OBITYy, MEIUIIMHE, MPOMBIIIJIEHHOCTU U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHbIe TOHATHS O0 OPraHUYECKUX BEILIECTBAX KaK O COCIAMHEHUSIX YTJepojia
(MeTtaH, 3TaH, STWIEH, allETWUJICH, 3TAHOJ, TJUIEPUH, YKCycHas Kuciorta). Mx cocraB u
xumudeckoe crpoeHue. [loHaTre O OHOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpPaxX, OelKax,
YIIEBOJIaX — M UX POJM B KU3HU 4eloBeKa. MaTrepHallbHO€ €JUHCTBO OPTraHHYECKUX H
HEOPTaHUYECKUX COEAUHEHHU.

Kpemunii, ero Qusnueckue M XUMUYECKHE CBOMCTBA, IMOJYYCHHUE W TMPUMEHEHHE.
Coenunenusi kpeMHuss B mnpupone. OOmme mnpencraBieHuss o0 okcuje KpeMHus(") u
KpeMHHeBOM kuciore. CUIIMKAThl, UX UCIOJIb30BaHUE B OBITY, MEAUIIMHE, POMBIIILICHHOCTH.
Baxneiiiie cTpouTeabHbIE MaTepUasbl: KEPAMHUKA, CTEKJIO, IIEMEHT, OETOH, >KeJIe300€TOH.
[IpoGyiembl ©€30MAaCHOTO HCIMOJIB30BAaHUS CTPOUTENBHBIX MaTEpPUaIOB B IOBCEIHEBHOMU
KU3ZHHU.

XUMUYECKUN HSKCIEPUMEHT: HU3yYeHHE OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOICTB
COJISTHOM KHCJIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMA Ha XJIOPUJI-MOHBI M HAOJIOJICHUE
MPU3HAKOB WX MPOTEKAHUS, OMbBITHI, OTpakarolue (PU3nueckue W XUMHUYECKHE CBOMCTBA
rajioreHOB U UX COCAMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPHUAIIOB); O3HAKOMJICHUE
c oOpasmamu XJIOpHIOB (TaJOreHUIOB); O3HAKOMJIEHHE ¢ oOpa3iamMu cepbl U  eé
COCIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHWE BHUACOMATEpPUAIIOB); HAOJIOJCHHE TIpoliecca
oOyrivMBaHMs caxapa TMOJ JeWCTBHEM KOHIICHTPUPOBAHHON CEpPHOW KHCIIOTHI, HM3y4YeHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHON KHCIIOTHI, MPOBEACHUE KaUYE€CTBEHHOU pEaKIINU
Ha cynb(haT-uoH U HAONIOACHHUE MPHU3HAKA €€ MPOTEKAHUs; O3HAKOMJICHUE C (DU3UUECKUMU
cBoiicTBaMmu  a3zora, ¢ochopa U UX COeAUHEHUU  (BO3MOXKHO  HCIOJIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3amMu a30THBIX B (HOCHOPHBIX yIOOpEHUI; TIOTydYeHne, COOUpaHue,
pacrio3HaBaHHE W U3y4YCHUE CBOWCTB aMMHAKa; MPOBEJCHUE KAaYECTBEHHBIX PEakKiMil Ha UOH
aMmmoHusi U (docdaT-uOH W UM3yYEHHE TNPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCIOTBI €  MeAbl0  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); M3y4YCHUE MOJCICH KPUCTAIUIMYECKUX PEIEToK anMasza, Tpadura,
dymiepeHa; O3HaKOMJIEHHE C  TPOIECCOM  aJICOPOIMHM  pPAaCTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM yIIIEM M  YCTPOMCTBOM TMPOTHBOrasa; IMOJydYeHHEe, coOupaHue,
pacro3HaBaHKE U W3YyUYECHHUE CBOMCTB YIJIEKUCIIOTO ras3a; MPOBEJCHUE KaueCTBEHHBIX PEeaKIIHii
Ha KapOOHAT- M CUJIMKAT-WOHBI M W3YYCHHE NMPHU3HAKOB WX MPOTEKAHMS; O3HAKOMIICHUE C
MPOAYKIMENH CUJIMKATHON MPOMBIIIJIEHHOCTH; PEUIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 M0 TEME
«BaxxHenIre HeMEeTauIbl U UX COCAUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmrast XapakTepUCTUKA XUMHUYECKHX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHWU WX
nonoxenus B Ilepuoanyeckoint cucreme xumudeckux sneMeHToB J[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTamioB. Meraimmueckass CBSI3b M METaJUIMYecKas
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KPUCTAJUIMYECKasl PEHIETKA. DJICKTPOXUMUUECKUMN Pl HANPSKEHU MeTajuioB. DPU3nUYeCcKue
U XUMHUYECKHe cBoicTBa MeTauioB. OOmme crnocoObl TModaydeHus MeTaioB. IloHsaTue o
KOPPO3UH METAJIOB, OCHOBHBIEC CMOCOOBI 3aIIUTHl UX OT Koppo3uu. CriiaBbl (CTajab, YyTyH,
JIOPATIOMUHUM, OPOH3a) U UX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[Ilenounsie MeTauibl: noynoxkeHue B [lepuoanyeckoil cucTeMe XMMUYECKUX 3JEMEHTOB /JI.
N. MenpaeneeBa; CTpoOE€HHE UX aTOMOB; HaXOXKJI€HUE B Ipupoae. PU3ndyecKkue 1 XUMAYECKHE
CcBONMcTBa (Ha mnpumepe HaTpuss W Kamus). OKCUAbl U TUAPOKCUILI HATPUS U KaJusl.
[IprmeHeHne MET0YHbIX METAJUIOB U UX COCIMHEHHM.

[[lenouyno3eMeNnbHBIE METAIIBI MATHUWA W KaJIbIIMK: TTOJ0KEHUE B [lepuoanueckon cucreme
xuMudeckux 3emMeHToB 1. 1. MennaeneeBa; CTpoeHHE UX aTOMOB; HaXOKJICHUE B IIPUPOJIE.
DU3NYECKNE U XUMUYECKHE CBOMCTBA MarHusi M Kajblud. BaxkxHEHIINE COEUHEHNUS KAJIbIIHS
(oxcum, THAPOKCH I, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHCHHS.

AJfoMuHUNA: ToyokeHue B llepuoauueckoid cucTeMe XuMHUUeckux siemeHtoB /JI. .
MeHnpeneeBa; CTpOEHHE aTOMa; HaxOoXAeHWE B mnpupone. Duznmueckne W XUMUUYECKHUE
CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCH/IA M THIPOKCH 1A aJTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoguueckoil cucTemMe XuMHUeCKMX odieMeHToB J[. H.
MeHnpeneeBa; CTpOEHHE aTOMa; HaxoXAeHWE B mnpupone. Duzmueckne W XUMUUYECKHUE
cBoMcTBa keneza. Okcuapl, ruApokcuabl U conu skeneza(ll) u xenesa(lll), ux cocras,
CBOICTBA U MOJyYCHHUE.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIGHHE C O0O0pa3llaMd METa/lIOB W CIUIaBOB, HUX
(U3MYeCKUMU CBOMCTBAMU; H3Yy4YCHUE PE3YyJbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO
HCIIOJB30BaHNE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJIEHCTBUSI OKCHJA KaJbLUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEPUATIOB); HCCIIEIOBAaHUE CBOWCTB
KECTKOW BOJIBI; TMpoIlecca TOPEHHUS JKene3a B KUCIopoJie (BO3MOXKHO HCIIOJIb30BaHUC
BHJICOMATEPHAIIOB); MPU3HAKOB IIPOTEKAHMS KaU€CTBEHHBIX PEaKIUii Ha HOHBI
(Maraumsi, KaJblivsl, aJlOMUHMS, IMHKA, kene3a(11) u xxeneza(lll), meau(11)); nabmonenue u
OTIMCaHUE TTPOIICCCOB OKPAITMBAHUS TUIAMEHHN MOHAMHU HATPHS, Kadus U KaJdblus (BO3MOXKHO
HCIIOJB30BAaHNE BHICOMATEpPUAIOB); HCCieAOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCH]IA
ATIOMUHUAS W TUIPOKCHIA IIMHKA; PEIICHUE OSKCIEPUMEHTAJIbHBIX 3aJay [0 TEME
«BaxHeunme MeTauIbl U UX COSTUHEHUS.

XHMHA M OKPYKAKOLIAA cpeaa

HoBble Marepuansl u TtexHosoruu. BemectBa u Marepuanbl B TOBCEIHEBHOM KWU3HU
YyeoBeKa. XUMHUS U 3I0pOBbE. be3omacHoe NCnoib30BaHUE BEMIECTB U XUMUYECKUX PEAKIINM
B ObITy. [lepBas momoIib P XUMHUYECKUX OXKOTaxX M OTpaBieHUsIX. OCHOBBI SKOJIOTMYECKON
IPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKpYKawomiehd cpenbl (mpeaenabHas IOomycThUMast
koHreHTpaius BemectB — [1JIK). Poibs XuMuu B perieHun 3K0JIOTHYECKUX MPooIeM.

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(TH), MPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U IPOMBITINICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3IioB MaTepHaIOB (CTEKIJIO, CIUIABBl METAJIJIOB,
MOJIMMEPHBIE MaTEPUAIIbI).

MexnpeaMeTHbIe CBA3H

Peanuzanusi MeXXOpeIMETHBIX CBSI3€M MPU M3YUYEHHH XMMHHM B 9 KIIacC€ OCYUIIECTBISAETCS
Yepe3 HCMOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX IOHATUM, TaK W TOHATHM,
SBJISIOIIMXCS CHUCTEMHBIMHU JIJISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHMKJIA.
Peanuzanust MeXNpeIMETHBIX CBS3EH IMPU U3YUYCHUUM XUMHM B 9 Kilacce OCYIIECTBIISIETCS
Yepe3 HCMOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUM, TaK W TIOHATHM,
SIBJISIFOLIMXCSI CACTEMHBIMHU JIJISI OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO61ue ecTeCTBeHHO-HAYYHbIE MOHATHUS: HAyYHBIM (DaKT, TUMoTe3a, 3aKOH, TEOPHsl, aHAIIH3,
CHUHTE3, KiacCHU(UKaIMs, MEPUOTUIHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOJCIHpPOBAHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MaTepUAIIbI.

dusuka: wMaTepusi, arToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJEKYJa, OJJIEKTPUYECKUN 3apsii, MPOBOJHUKH, MOJYINPOBOIHUKH,
TUAJIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUITMUECKAsl PEIMIETKA, CIUIaBbl, (U3UYECKHUE BEIIMYWHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocuHTe3, abIXaHuwe, Owochepa, SKOCHCTEMa, MUHEpATbHBIC YI0OpEHUS,
MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, runpocdepa, MUHEPaNIBI, TOPHBIE IOPOJIBI, TTOJIE3HBIC HCKOIIAaeMBbIE,
TOIUIUBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

I/I3y‘-ICHI/I€ XUMUH B 8-9 Kiacce HaIIpaBJICHO HAa JOCTHUIKCHHUC 06y‘{aIOHII/IMI/ICH JINYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX PC3YJIbTATOB OCBOCHUA yqe6Hor0 npcameTa.

JINYHOCTHBIE PE3YJIBTATDHI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOIO O0OIIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJe OOYydYeHHs] XUMHUM B €IMHCTBE Y4Ye€OHOW U BOCHUTATEIbHOU
nesrenbHocTh  OpraHu3allui B COOTBETCTBUM € TPAAUIUOHHBIMU  POCCUUCKHUMHU
COIIMOKYJIBTYPHBIMM U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TMPUHATHIMH B OOIIECTBE
MpaBWJIaMM ¥ HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS,
CaMOPAa3BUTHUSA U COIMAITM3AIUN O0YIAFOIITNXCS.
JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:
IHaTpuoTHYECKOr0 BOCIIUTAHUS

1) IEeHHOCTHOTO OTHOILICHHUS K OTCUCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIEAUIO,
MMOHUMAaHUS 3HAYCHUS] XUMUYECKOW HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU
BJIAJICTh
JOCTOBEpPHOM HHQOpMaIiue O TMEePeaOBbIX JOCTHIXKEHUSIX U OTKPBITUSAX MHUPOBOM U
OTE€YECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;
I'pakaaHckoro BocnuTaHus

2)IpeICTaBICHUS O COIMAIBHBIX HOPMaxX M MpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOH, Yy4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOM W JIPyTMX BHUAAX JESITEIbHOCTH; TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JAESTEIBHOCTH TPHU BBHIMIOJHEHUU YYEOHBIX, MMO3HABATEIHHBIX
3a/ay, BBHINOJHEHUA XWUMHUYECKHX OKCICPUMEHTOB, CO3JaHMHM YYEOHBIX IPOEKTOB,
CTPEMJICHHS K B3aWMOIIOHMMAHWUIO W B3aWMOIIOMOIIM B TMpPOIECCE OTON Yy4deOHOU
NEATEIbHOCTH; TOTOBHOCTH OILIEHMBATh CBOE MOBEACHUE W IMOCTYNKH CBOMX TOBApHIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;
IleHHOCTH HAYYHOT'O NMO3HAHUA
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3)MUpPOBO33PEHYCCKMX  NPEJACTABICHUA O  BEIIECTBE M  XUMHYECKOW  PEAKIIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUSl HAYKHU U COCTABJISIOIIMX OCHOBY IS
NOHUMAaHUSl CYUIHOCTHM HAy4YHOM KapTHUHBI MHUpa; TMPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEAOIA, O POJIU
XUMUU B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

4)mo3HaBaTEIbHBIX MOTHBOB, HANPAaBJICHHBIX HA MOJYYCHHE HOBBIX 3HAHWHA IO XHWMUH,
HEOOXOUMBIX 7151 O0BSICHEHHS Ha0II01aeMbIX MIPOIIECCOB U SIBJICHUI;

5)no3HaBarenbHOM, HHOOPMAITMOHHOW W YUTATEIBCKON KYJIBTYpBI, B TOM YHCJIC HABBHIKOB
CaMOCTOSITENIbHON paboThl ¢ yueOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYpPOM, TOCTYIHBIMU
TEXHUYECKUMHU CPe/ICTBAaMU HH(GOPMAIITMOHHBIX TEXHOIOTHIA;

6) uHTepeca K 00yYCHHIO U TIO3HAHHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMO00pa30BaHUI0, MPOEKTHOM U HCCIENIOBATEIbCKON JAESITENbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTU U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

D®opMHPOBaHUS KYJbTYPbI 310POBbS
7)OCO3HaHMs IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO,

YCTaHOBKH Ha
3I0POBBIA  00pa3 »KU3HMU, OCO3HAHUS TIOCIEJACTBUA M HENPUSITHS BPEIHBIX TPUBBIYEK
(ynotpeOnenus

aJIKOT0JIsI, HAPKOTUKOB, KypeHHUs1), HEOOXOAMMOCTH COOJIIOAEHUS MpaBuil 0€30MaCHOCTU MPHU
oOpaileHuu c

XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,
TpynoBoro BocnuraHus
8)MHTepeca K MPaKTHYSCKOMY M3YUYCHHIO TTpodeccuii U TpyAa pa3IndHOr0 PoJia, YBaKECHHUE K
Tpyny u
pe3ynbTaTaMm TPYAOBOW JEATEIHLHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAaHWM 10 XWMHH, OCO3HAHHOTO BHIOOpPAa WHIWBHUAYAJIbHOM TPACKTOPUU TPOIOIDKEHUS
oOpa3oBaHus ¢ YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMUMHUH, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH; yCHemHoNW MpoPecCHOHATBHON IESTEIbHOCTH W Pa3BUTHUSA
HEOOXOMMBIX YMEHHI; TOTOBHOCTH aJIalITUPOBATHLCS B MTPOQPECCHOHAILHOM CpelIe;
IKOJIOrMYeCKOro BOCIMTAHUSA

9)3KOJIOTHYECKH 1IeTIECOO0PA3HOT0 OTHOIICHUS K TPUPOAE KaK HCTOYHHKY JKU3HH Ha
3emiie, OCHOBEC eé
CYIIECTBOBAaHMS, TMOHMMAaHUS IIEHHOCTH 370pOBOro u 0Oe3omacHOro oOpasza >KHU3HU,
OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICUXHYECKOMY 370pOBbIO, OCO3HAHUS

LIEHHOCTH coOroIeHu
mpaBui 0€30MacHOrO TOBEACHHUS mpu paboTe C BelecTBaMH, a TakKe B CHUTYaIMsX,
YTPOXKAIOTITUX 3I0POBBIO

U KU3HU JI0JICH;

10)cniocoOHOCTH TPUMEHSTHh 3HAHHSA, MOJNyYaeMble MPU U3YUYECHUH XUMHH, U PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOJHON CPENOU, IMOBBIIIECHHS YPOBHS dKOJIOTUYECKOU
KyJIbTYpbl, OCO3HaHUS TJ00ATBHOIO XapakTepa 53KOJOTHYECKHX MpoOieM U MyTed ux
pELIeHUs TIOCPEACTBOM METOIOB XUMUH;

11)3K0JOTUYECKOTO MBIIUICHHS, YMEHHsSI PYKOBOJCTBOBATBHCS MM B I03HABATEIHHOM,
KOMMYHUKATHBHOW U COLIUAIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



B cocrtaBe MeTampenMETHBIX pPe3yJbTAaTOB BBUICISIIOT 3HAYMMBbIE Isi (OPMUPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHBIC TIOHIATHUS (3aKOH, TEOPHSs, IPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA,
IPOIIECC, IKCIEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M IO3BOJISIOT HAa OCHOBE 3HAHUW U3 OATUX HpeaAMeTOB (OpPMHUPOBATH
MPEJCTABIICHUE O IIEJIOCTHOM HAy4YHOU KapTHUHE MHPA, U YHUBEPCAIbHBIC YUYECOHBIE NEUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHbIC,  PETYJISTUBHBIE), KOTOpPhIE  OOECIEUUBAIOT
(GhopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIHPHOMY IUIAHUPOBAHWIO W OCYIIECTBICHHUIO
y4eOHOI eI TeNbHOCTH.

MeranpenMeTHbie pe3yJibTaThl OCBOCHUSI O00pa30BaTENbHOW MPOrPaMMbl MO XHUMHUHU
OTPAXKAIOT OBJAJCHUE YHUBEPCATIbHBIMU MO3HABATEILHBIMU JCHCTBUSIMU, B TOM YHUCJIE:
ba3oBbIMH JIOTHYECKUMHU IeUCTBUSIMU

1)yMeHHEM HCIIOIB30BaTh MPUEMBI JIOTHUECKOI'O MBIIUICHHS IIPH OCBOCHHU 3HAHUIA:
pacKpbIBaTh CMBIC XHMHYECKHUX TOHATHM (BBIACHATH HUX XapaKTEpHbIC MPHU3HAKH,
yCTAHABJIMBaTh B3aMMOCBS3b C JAPYTMMH TIOHATUSIMHM), WCIOJb30BaTh IOHATUS JJIA
OOBSICHEHUS OTJEIBbHBIX (PAKTOB U SBJICHUMN; BBIOMPATh OCHOBAHMS W KPUTEPUHU IS
KJIacCU(UKAIIUA XUMHUYECKUX BEIICCTB U XUMHYECKUX PEaKIui; yCTaHABIMBATh MPUYHMHHO-
CIICACTBEHHBIC CBS3U MEXIY OOBEKTaMH H3YyYCHHS; CTPOUTH JIOTHYECKHE PaCCyKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TI0O AHAJIOTUH); JIeJaTh BHIBOJIbI M 3aKJIFOUYCHUS;

2) yMEHUEM MPUMEHSATH B TPOIECCE MTO3HAHUS MOHATHS (TIPEIMETHBIC U METAIPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, UCMOJb3yeMble B XUMHH, MPEOOpPa30BbIBATH IIHUPOKO
MPUMEHSIEMbIE B XHUMHH MOJICJIbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJ
AJIEMEHTa), XuMUuyeckass (opMyrna U ypaBHEHHE XMMHUYECKON peakiuu — MpU PELICHUU
y4eOHO-TI03HABATENBHBIX 3a/1ad; ¢ Y4ETOM STUX MOJCJBHBIX MPEJICTABICHUMN BBISBISATH U
XapaKTeprU30BaTh CYIIECTBEHHBIC MPU3HAKA M3Y9aeMbIX OOBEKTOB — XUMHUYECKHX BEIISCTB
1 XUMHUYECKHUX PEAKIIUH; BBISBIATH OOITHE 3aKOHOMEPHOCTH, TPUIMHHO-CJICACTBEHHBIC CBSI3H
W TPOTUBOPEYUS B HU3yYaeMbIX IIpolleccax M SBJICHUAX; MOpeaiaraTb KpPUTEPUU IS
BBISIBJICHUSI ATHUX 3aKOHOMEPHOCTEH W TPOTUBOPEUHI; CaMOCTOSATEIIBHO BBHIOHMpaATh CIOCOO
perieHus yueOHo 3a/1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHUS, BHIOUpATh Hanbosee
MOAXOISAIINNA ¢ YIETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB);
ba3oBbIMH HcCI€I0BATEILCKUMHU 1€UCTBUSIMH

3)yMEeHHEM HCITOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHHMS, a
TaKk€ B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

4)proOpeTeHre OmbITa MO IUIAHWPOBAHUIO, OPTaHU3AIMKA W TMPOBEICHUIO YYCHHUYECCKHX
AKCIIEPUMEHTOB: YMEHHE HAOJIOAaTh 32 XOJ0M MPOIecca, CaMOCTOSTEIHLHO MPOrHO3UPOBATH
ero pesyiabTar, GOpMyJIUpOBaTH OOOOIICHUS W BBIBOABI IO pe3ysibTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOJSIaHHON padboTe;

Paboroii ¢ ungopmanuei

5)yMeHreM BBIOMpaTh, AHAIW3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMAIMIO Pa3THUHBIX
BUJIOB 1 ()OPM TIPEJCTABICHUS, MTOTYIaEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
JuTEpaTypa XHMHYECKOTO COJEp)KaHWsI, CIpaBOYHBIE mMOcoOus, pecypchl HWHTepHETa);
KPUTUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

6) yMeHHEeM MPUMEHSTh Pa3InYHbIC METO/IbI M 3aIIPOCHI IPH ITOMCKE U 0TOOpEe HHGOPMAIIUU
U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIS BBITTOJTHEHUS YY€OHBIX M MO3HABATEIIBLHBIX
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3alad  ONpeNeNEHHOTO TuMa; MNpUOOpeTeHHWe OmbiTa B O00JACTH  KCIOIB30BAHUSA
UH(OPMAIITMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUW, OBJAJACHHE KYJbTYpPO aKTUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CAMOCTOSITEIHHO BHIOMPATH ONTUMAJILHYIO
dbopmy mpeacTaBieHus] UHGOPMALIMK U WIUTIOCTPUPOBATH pelIaeMble 3a7aud HECIO0KHBIMU
CXeMaMHu, Thuarpammamu, IpyrumMu popmamu rpaduky U uX KOMOMHAIIHSIMU;

7)yMeHHEM HCIOJIb30BaTh W aHAM3HPOBATh B MPOIECCe YUCOHOW M HCCIIEIOBATEIIbCKON
JEATETPHOCTH WH(POPMAIUIO O BIMUSHUM TPOMBINUICHHOCTH, CEJIBCKOTO XO3SCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOTHON CPEBI;
YHuBepcaJbHbBIMH KOMMYHUKATHBHBIMU AeHCTBUSAMH

8)ymeHneM 3amaBaTh BOIPOCH (B XOJ€ JHMAora W/HWIU JTUCKYCCHHM) TIO CYIICCTBY
oOcyxmaemMoii TeMmbl, (HOPMYIUPOBATH CBOM TMPEJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEVI0KEHHON 3a1a4H;

9)npuoOpeTeHHEe  OMbITa  MPE3CHTAIMH  PE3YJIbTATOB  BBIMOJHEHHS  XHUMHYECKOTO
AKCIIepUMEHTa (J1a0OpaTOPHOrO OIMbITa, JAOOPATOPHOM pabOTHI MO HUCCIEIOBAHUIO CBONCTB
BEILIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHMKAMH ITO3HABATCIbHOH U
HCCIIE0BATEIILCKOU
NEATEIbHOCTU MPHU PEIICHUU BO3HUKAIONIUX MPOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX MHTEPECOB U
COrJIacOBaHUs
no3utui (00Cyx aeHusi, 0OOMEH MHEHUSIMH, «MO3TOBBIE IIITYPMBbI», KOOPJUHAIINS COBMECTHBIX
JeNCTBUMH,
OTpeIeJICHHE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHOM pabOThI U AP.);
YHuBepCAJbHBIMY PeryJATUBHBIMU JeHCTBUSIMH

11)ymMeHHEM  CaMOCTOSITCIbHO  OMPEACHsATh  [EIM  JISATCIBbHOCTH, IJIAHWPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH W TMPU HEOOXOAUMOCTH  KOPPEKTHPOBATH  CBOIO
JeSTebHOCTh, BBIOMpAaTh HauOosiee A EKTUBHBIE CMOCOOBI peIIeHUs Y4YEeOHBIX U
MMO3HABATEJbHBIX 3a7a4, CAMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATH MPEIJI0KECHHBIM
QITOPUTM JEHUCTBUN TIPU BBITIOJIHEHUH 3aJlaHU C Y4€TOM TMOJIYYEHHUs HOBBIX 3HAHUN 00
M3Y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX; OIEHHWBATh COOTBETCTBHE MOJYYEHHOTO
pe3yabTara 3asBJICHHON 1IeH;
12)yMeHHEM HCIONB30BaTh M aHAJU3UPOBATh KOHTEKCTBI, IpeajaracMbie B YCJIOBHHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX PpeE3yJbTATOB IO OCBOCHHUIO O0053aTEbHOTO COAEpKaHUs,
YCTAHOBJICHHOTO JaHHOM TpUMEpHON paboueld MNporpamMmoil, BBIACISIIOT: OCBOCHHBIC
OoOy4JaronMMUCs Hay4HbIC 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUM, crenuduueckue s
MPEAMETHOU 00J1acTh «XUMUS, BUJBI NEATEIBHOCTH MO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0
WHTEPIpPETANHA, TPEOOPA30BAHUI0O W TMPUMEHEHHIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYyaLUX.

[IpenMeTHbIe pe3ynbTaThl OTPAXXKalOT CPOPMHUPOBAHHOCTH Yy OOYHAIOIIMXCS CIETYIOIIUX
YMEHHM:

8 KIIACC

1) packpvisameb cmbici OCHOBHBIX XMMHYECKMX IOHSITHN: aTOM, MOJICKYJA, XHMHYCCKHUM
AJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOJHAS U HEOJTHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs1 U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J10Js1 XUMHUUYECKOr0 3JI€MEHTa B COEUHEHUU, MOJISIPHBIA 00BEM,



OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb, JJIEKTPOOTPULATEILHOCTh, CTENEHb OKUCJICHUS,
XUMUYECKasi peakius, KilacCuPUKamus peakluui: peakluu COCIUHCHHUS, PEaKIUU
Pa3JIOKEHUsI, PEaKIUU 3aMCILCHMs, PEaKIIu OOMEHa, 9K30- U JHJOTEPMUUYECKUE PEaKIINH;
TerioBor Ah(eKT peakuuu; SApPO aToMma, SJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalb,
paguyc atoma, XMMHYECKas CBs3b, MOJSIpPHAS W HEMOJSpHAs KOBAJCHTHAs CBsI3b, MOHHAs
CBSI3b, MIOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi JI0JIsl BEIIeCTBa (MPOILEHTHAS KOHIICHTpAIs)
B pacTBOpE;

2) unnrocmpuposanis B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHH (CM. 1. 1) ¥ IPUMEHSTh
AT MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

3) ucnonvzosams XUMUYECKYIO CHMBOJIUKY JUUII COCTaBJICHHS (OPMYyJT BEHICCTB M
YPaBHEHUM XUMUYECKUX PEAKLINM;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OWHApPHBIX COCIMHCHHUAX; CTEICHb
OKHCJICHUS DJIEMEHTOB B OWMHApHBIX COEAMHEHUSX; NPUHAMJIEKHOCTh BEIIECTB K
onpenenEéHHOMY KJIacCcy COeAMHEHUM 1Mo (hopmyiiaM; BUJ XUMHUUECKOU CBsI3H (KOBaJeHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

5) packpvisamo cmoicn Tlepuomndeckoro 3akona [I. M. MenpgeneeBa: IeMOHCTpHUPOBATH
MMOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHX DSJIEMEHTOB OT HX
nonoxxenus B [lepuoauueckoil cucteme; 3aKOHOB COXPAHEHUS MACChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHUS, 3aKOHa ABOTrapo; OMKUCHIBATh U XapaKTepHU30BaTh
Tabnuynyto Gopmy Ilepronnueckoil CUCTEMbl XUMUUECKUX AJIEMEHTOB: pa3jndaTh MOHSATHUS
«riaBHas noarpynmna (A-rpynmna)» u «nodounas noarpynmna (b-rpynna)», Maibie u Oosbllne
MEepUObl; COOTHOCUTh OO0O3HAueHMs, KOTOphle uMmeroTcss B Tabnuue «llepuonuueckas
cucreMa xumuueckux ssiemeHToB . M. MeHneneeBa» € 4YHMCIOBBIMHU XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsiji Aapa, O0IIee YUCIIO DIEKTPOHOB U
pacrpeneneHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMHUYECKUE DJIECMCHTBI; HCOPTaHMUYECKHE BEIIECTBA; XUMHUCCKHUC
peakimu (1o YUCITy U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY YD (DEKTY);

7) xapakmepuszoeéams (onuceléams) OOIINE XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IHYHBIX
KJIACCOB, MOJATBEPK/1asi OMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX
XAMUYECKHUX PEaKIINM;

8) npoernosuposames CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT MX KadyeCTBEHHOTO COCTaBa;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B PA3TUYHBIX YCIOBUSX;

9) gbluucasims OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB; MAcCCOBYIO
JOJIF0 XMMHUYECKOr0 dJieMeHTa 1Mo (opMylie COEIWHEHHS; MacCOBYIO JIOJIO BEIIeCTBa B
pacTBoOpe; MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMHUUECKOMN PEaKIIiu;

10)npumensimv OCHOBHBIC ONEPAIMH MBICIMTEILHOW ICATCIIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHUE, O0000IIeHNe, CHUCTEeMaTH3alluI0, KIACCU(PUKAIUIO, BBIABICHHE MPUYHUHHO-
CIEICTBEHHBIX CBA3C€M — JUII M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKUX PEAKLUU;
€CTECTBEHHO-HAYyYHbIE METOJbI TO3HAHWUA — HAONIOJCHHUE, W3MEPECHHE, MOJEINPOBAHUE,
AKCIEPUMEHT (PeaibHbIi U MBICIICHHBIN);

11)cnecoéams TpaBUIIaM  TIOJNB30BAHUST XUMHYECKOW TMMOCYAOH ©  J1abOpaTOpHBIM
o0opyIoBaHMEM, a TaKXe TMpaBWIaM OOpAIICHUS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKLIMSAMHU TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XWMHUYECKHX OIBITOB MO TOJYYEHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO PaCTBOPOB C
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OIPENICIIEHHON MaCcCOBOW JI0JIE PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U IMPOBOIAUTH
XUMHYECKUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C TOMOIIBIO
UHIUKATOPOB (J1akmyc, peHondTaaenH, METUIIOpAHX | JIp.).

9 KIIACC

1) packpvieamev cmblci OCHOBHBIX XUMHUYECKHX ITOHATHH: XUMHUYCCKHHA 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCT,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUUYECKas PEakKius, XUMHYECKas CBS3b,
TEIJIOBOM  3(PQEeKT peakuuu, MoJib, MOJSAPHBIA 00BEM, pACTBOp; BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JIEKTPOJIUTAYECKASL TUCCOLUALINS, PEaKIIM HOHHOTO 0OMEHA, KaTaJInu3aTop,
XUMUYECKOE paBHOBECHE, OOpaTuMble U HeEoOpaTUMBbIE pEaKIuH, OKHUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBIICHHE,
aJuoTponus, aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs, METaJUIM4YecKasi),
KpUCTAJUIMYECKasl PEIIETKA, KOPPO3UsSI METAJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOW PEaKIIUH,
npeaensHo aomyctumas konuentpaus (I1IJIK) BemecTa;

2) unniocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. I1. 1) ¥ TPUMEHSATh
ATU MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHU;

3) ucnonvzoeams XUMHUYECKYIO CHMBOJHMKY JJIi COCTaBJICHUS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpeoensimb BaJICHTHOCTD U CTCIICHb OKUCIICHHUSI XUMUYECKUX JJICMEHTOB B COCTMHEHUSX
Pa3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COSIUHEHHUM MO
dbopmysnaMm; BHA XUMHYECKOW CBSI3M  (KOBaJIGHTHAs, WOHHAs, METaJUIMYECKas) B
HEOPraHMYECKUX COCTUHEHMSX; 3aps]l UOHA M0 XUMUUYECKON (opmylie; XapakTep Cpelibl B
BOJIHBIX pPAacCTBOpaX HEOPraHWYECKUX COCIAMHEHUM, THUI KPUCTAJUIMYECKONH PEIIETKU
KOHKPETHOTO BEIIECTBA;

5) packpvisamo cmoicn Tlepuogudeckoro 3akona JI. M. MeHaeneeBa U 1eMOHCTPUPOBATh
€ro TMOHMMAaHHE: OMHUCHhIBATh W XapakTepu3oBaTh TabmmuHyro Qopmy Ilepuonnueckon
CUCTEMbl XUMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHITHUS «TJaBHAs MOArpymma (A-Tpyrina)» u
«mmobounas noarpynna (b-rpymma)y, Maibie U OOJBIITHE IEPUOJIBI; COOTHOCUTH 0003HAUCHUS,
KOTOpPbIE UMEIOTCSI B TIEPUOUUECKON TabNIUIIe, C YACTOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMUMHUYECKUX DJEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO DJIEKTPOHOB U
pacripesieyieHie WX MO0 DJEKTPOHHBIM CJI0sIM); OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCAMHEHUN B TMpejesiaXx MaJlbIX MEPUOJI0B U TJIABHBIX
MOATPYII C YYETOM CTPOSHHUSI UX aTOMOB;

6) kraccugpuyuposams XUMHUECKHE SJIEMEHTBI, HEOPraHUYECKUE BEIICCTBA; XUMHUCCKHE
peakiuu (1o YUCIy M COCTaBY YYaCTBYIOIIUX B PEAKIMM BEUIECTB, MO TEIIOBOMY 3P heKTy,
110 UBMEHEHUIO CTEMEHEW OKUCIICHUS XUMHUECKUX AJIEMEHTOB);

7) xapakmepuzoéams (ONKMCHIBATH) OOMIKME U CHENM(PHUESCKHE XHMHYCCKHE CBOWCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKAas ONUCAHHE NPUMEPAMU MOJICKYJSIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

8) cocmasnsims ypaBHEHUS AJIEKTPOJIMTUICCKON TUCCONMAIIUN KHCJIOT, IIeJIoUei U COJIeH;
MOJIHBIE W COKpPAIIEHHBIE YPaBHEHUS PEAKIM HOHHOTO OOMEHA; ypaBHEHHS PEaKIIHi,
MOATBEPAKAAIOMINX CYIIECTBOBAHUE T€HETHUECKON CBSI3M MEXKAY BEHIECTBAMHU Pa3IMYHBIX
KJIACCOB;

9) packpwieamv cywHocmb  OKHCIUTEIBLHO-BOCCTAHOBUTENIBHBIX PEAKIMA TTOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;



10)npoeroszuposame cBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOSHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

11)sbluucasms OTHOCUTEIFHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB; MacCOBYIO
JO0JI0 XMMUYECKOrO 3JeMeHTa Mo (opMyse COEIMHEHHUS; MAacCOBYIO JIOJIIO BEIIECTBa B
pacTBOpE; MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKIInu;

12)cnedosamsy TpaBMIaM  TIOJNB30BAHUS XUMHUYECKOM TOCYJOH H  J1aOOpaTOPHBIM
o0opyJOBaHHEM, a TakkKe IpaBWiaM oOOpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBHIMOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYCHUIO H
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

13)nposooums peaxkumm, MOATBEPKIAIOIINE KAUYECCTBEHHBIN COCTAB Pa3IUYHBIX BEIIECCTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpUI-, OPOMUJI-, UOAMI-, KapOoHaT-, (hocdaT-, CUINKAT-,
cyiabdaT-, TUAPOKCUA-WOHBI, KAaTUOHBI AaMMOHHUS U HOHBl HM3YYEHHBIX METAJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

14) npumeHams OCHOBHBIE OIEpallMi MBICIUTEIBHON AESITEIbHOCTU — aHaju3 U CHHTE3,
CpaBHEHHE, 0000LIEHNE, CUCTEMATU3AUIO, BBISIBICHUE TPUUMHHO-CIIEACTBEHHBIX CBA3CH —
JUIA U3y4YEHUs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIM; €CTECTBEHHO-HAYyYHbIE METO/bI
NO3HaHU — HAOII0ICHUE, U3MEPEHHE, MOJICTTUPOBAHUE, SKCTIEPUMEHT (peanbHblii 1 MBICITIEHHBIN).

15)
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne 'HaumeHoBaHMe pa3/iejioB U T€M MPOrPpaMMbl KoanuyecTBo yacoB DJIEKTPOHHbIE

n/n BCEro|KOHTPOJIbHbIE MpakTHYeckue | (Hu(ppoBbIe)

padoThI padoThbI o0pa3oBaTe/bHbIE
pecypchl

Pasnea 1. [lepBoHauagbHbIe XUMUYECKUE TTOHSATHS

1.1.|Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 1 2 POIII
MIPAKTUYECKOMN JeATEeILHOCTH YeJI0OBEKa

1.2.|BemectBa 15 1 0 POIII
1 XHMHUYECKUE PEAKITUU

Hroro mo pasmemny 20

Pa3znen 2. Baxxneiinume npecTaBUTeIM HEOPraHUYECKUX BEIECCTB

2.1.|Bo3nyx. Kucnopon. [lonsitue 06 okcumax o) 0 1 POIII

2.2.|Bomopon. 3) 0 1 PO
ITonsaTHE O KUCTIOTaX U COJISAX

2.3.|KonmnuecTBEHHBIE OTHOLIEHNS B XUMUU 4 0 0 POIII

2.4.|Bona. PactBopsl. [loHsaTre 06 ocCHOBaHMSIX 5 1 1 POII

2.5.|0cHoBHBIC KJTacChl HEOpraHuyeckux coenunennii |11 |1 1 P3III

Wroro no pazneny 30

Paspnea 3. [lepnognyecknii 3akoH u [lepronnueckas cucrema xummyeckux 2neMeHToB J[. 1. MenneneeBa. CtpoeHue
aToMOB. XUMHUYecKas CBsA3b. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINU

3.1.|ITepnoanueckuii 3akoH u [lepuonnyeckas cucrema |7 0 0 PO
xuMudeckux saemenToB . 1. Menaeneena.
Ctpoenue atoma

3.2.|Xumuueckas cBsi3b. OKHUCIUTEIBHO- 8 1 0 POIII
BOCCTAHOBUTEJIHHBIC PEAKIIUU

Uroro no pazneny: 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 |5 |6




9 KUIIACC

Ne |HaumenoBaHue pa3iesioB u TeM nporpammsl (KosmyecTBo yacos JIEeKTPOHHbIE
n/n (ungposbie)
o0pa3oBaTeJibHbIE
pecypchbl
BCeI [KOHTPOJbH |MPAKTHYECK
0 ble pa0oThl |He padoThbI

Pa3nea 1. BenecTBo 1 XuMHu4eckue peakiuu

1.1 |[ToBTOpeHue u yriyoJieHre 3HAaHUH OCHOBHBIX |5 1 0 POIII

. |pa3nmenoB kypca 8 kiacca

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX 4 0 0 PO

. |peakuun

1.3 |DnexkTpoauTrdecKas JUCCOIUAIIHSL. 8 1 1 POIII

. |Xumunueckue peakiuu B pacTBOpax

Wroro no pazneny 17

Paznen 2. HemeTamibl u ux coelMHEHUs

2.1.|O0mas xapakTeprucTUKa XUMUIECKIX 4 0 1 PO
a1eMeHTOB Y IIA-rpynmsl. ['asorensl

2.2.|001mas xapakTepruCcTUKa XUMUIECKIX 5 0 0 PO
anemeHToB Y 1 A-rpynmnsl. Cepa u e€
COETMHEHMSI

2.3.|00m1as XxapaKTepuCcTUKa XUMUYECKIX 7 0 1 POIII
aneMeHTOB Y A-rpymibl. A30T, pochop u ux
COETMHEHMS

2.4.|00mas xapakTepuCcTUKa XUMHYECKUX 8 1 2 POIII
anemMeHToB 1Y A-rpynnsl. Yriaepoa u KpeMHUN
Y X COCTMHEHUS

Wroro no pazueny 24
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Pa3ngen 3. Metanibl 1 BX COETUHEHUS

3.1.|O6mue cBOMCTBAa METAJIIOB 4 0 POII
3.2.|BaxuHenmue MeTaJIbl ¥ UX COCTUHEHUS 16 2 POIII
Wroro no pazneny: 20

Paznen 4. Xumus u okpyskaroiasi cpejia

4.1.|BemecTBa ¥ MaTepHAIbI B KH3HHU YeIOBEKA 3 0 |PRIII
Wroro no pasneny: 3

PesepBHOE Bpemst 4

OBIIEE KOJIMYECTBO YACOB T1O 68 7

ITPOI'PAMME
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