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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, MPEACTAaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepanbHOl paboyeil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH TIPEIOIaBaHusl y4EOHOTO MpeaMeTa « XUMUsH
B 00pa3zoBaTeNbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma mo xumum Aa€T TPENCTABICHHWE O TIIENSIX, OOIIECH CTpaTeruu
oOyueHHUsl, BOCIUTAHHUS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep)KaHue,
peaycMaTpuBaeT pACIpEeiCHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IO
pazjienaM M TeMaM IMPOrpamMMbl MO XHMHUHU, ONPEAENSICT KOJUYECTBEHHBIE H
KauyeCTBCHHBIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJICAOBATEILHOCTh H3YUYCHHS XHUMHUHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBf3€H, JIOTHKM y4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTA MpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEr0o 0Opa3oBaHMs, a TaKXKe TPEOOBAHUM K
pe3yibpTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IeJIeH M3yUeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOT0 CO/IepKaHMUSI.

3HaHWE XHUMHH CJIY>KHUT OCHOBOM Uit (OPMHUPOBAHHMS MHPOBO33PEHUS
00yy4aroIIerocs, ero MpeJCTaBICHU 0 MaTepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
posib urparot GOpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIECHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEYECTBA — CBHIPbEBOM, SHEPIETHUYCCKOM,
MUILIEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHCHUSI.

N3yuenue xumnu:

CIIOCOOCTBYET  peaiM3allud  BO3MOXXHOCTEH IS CaMOpa3BUTHUS |
dbopMupOBaHUS KYIbTYPHI JHYHOCTH, €€ 00I1ei 1 (QyHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
0o0yyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOM  y4eOHOW  JesATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEILCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM XKU3HU, TaK U B TPO()ECCUOHATLHOM NEeITeTbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOLIUXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAY4YHBIM 3HaHUSAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yYarOMINXCS.

JlanHble HampaBlieHUs B OOY4YEHMHM XMMHHU OOECHEYMBAIOTCA CIEHHPUKON
Co/JiepKaHusl ~ yuyeOHOro  TpeaAMeTa, KOTOPBIM  SIBISETCS  IEIarorM4ecKu
aJanTHPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEro 00pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHCS CUCTEMBbI IMEPBOHAYAIBHBIX MOHSITUH XHWMHH, OCHOB
HEOPraHWYECKOM XUMHM W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATUH
OPraHUYECKON XUMHHU.

CtpykTypa cofepkaHus MporpaMMbl MO XUMUU CPOpMHpPOBaHA HAa OCHOBE
CHCTEMHOTO mnojxoAa k €€ mzydeHuto. CojaepkaHuUE CKIIQJBIBACTCS W3 CHUCTEMBbI
IIOHATHUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHSITHN O XUMHYECKOMN
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
MIOCJIEIOBATEILHOIO PA3BUTHUS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XMMHUUYECKOW CBA3H;

— TIPEACTaBICHHM 00 DJICKTPOJIMTHUYCCKON JTUCCOIMAIMKM BEIISCTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMYy, BBINOJHAS (PYHKIMH OOBSACHCHUS W IPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHHU  CIIOCOOCTBYeT  (hOpPMHPOBAHUIO
IIPEJICTABIICHNUS O XMMHUYECKOW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEeMHOM TMPHUPOAbI, LIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUK H
METOJIaM TO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4YeOHBIX TMpeaMeToB: «OKpYyXKaroIuid MUPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaaccy.

[Ipy w3ydYeHHM XUMHH TMPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JESITEIIbHOCTH YEJOBEKA W KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUUYECKHX
3HAHUN — BaKHEUINX (aKTOB, MOHATHMI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAHHWS T[PU HW3YYEHUU BEIECTB U
XUMHUYECKHUX PEaKIUi, B (OpMUPOBAHUM U PA3BUTUHU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JeSTENbHOCTH, OCBOCHHM TMPaBHJ 0€30MacHOr0 OOpalleHHsl C BEIECTBAMHU B
TIOBCEIHEBHOM JKM3HH.

[Ipn u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsI BaKHOE
3HaYeHHUE MPUOOPENN TaKue 11, KakK:

— (GOpMUPOBaHHE WHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSTENIbHON I03HABATEIbHON JNI€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrneyeHue yCciaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yYarOIUMUCS
OTBITa Pa3HOOOPAa3HOW MAESITETHLHOCTH, MO3HAHWUS M CaMOIIO3HAHMSI, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHbIX BUOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld ¢GyHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YyMEHHUHA OOBSICHATH W OIEHUBATH SBICHUS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Yys 3HAHUS W OIBIT, MOJYYEHHbIE NPU H3yUYEHUU
XUMHH, TPUMEHITh WX TPH PEHICHHH MpoOJeM B TMOBCEIHEBHOM JKU3HH U
TPYAOBOU JIEATEIBHOCTH;

— ¢opMmHpoBaHHEe Y OOy4YaIOIIMUXCA TyMAaHUCTHYECKUX OTHOILICHUMA,
NOHUMAaHUsl [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1eJ1eCO00pa3HOr0 TOBEACHUS B OBITY WU TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(duUis M HANpaBIEHHOCTH JajlbHEHIIEro
o0yueHus.

OO6miee YuCIO YacoB, OTBEAEHHBIX JUISI W3Y4YEHUsS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanumsi, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEP)XAHME OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xumuun B KM3HU 4Y€IOBEKAa. XMMHS B CUCTEME HayK.
Tena wm BemectBa. DuU3MyecKUE CBOWCTBA BEIIECTB. ATpEraTHoe COCTOSIHUE
BeulecTB. [loHsATHE O MeToAax MO3HAaHWS B XUMHUHU. YHCTbIE BEIIECTBA U CMECH.
CniocoOrbI pa3eeHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE dJIEeMEHTbl. CHMBOIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CloKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOoH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHas —Macca.
OtHocuTenbHas MOJNEKyJsIpHas macca. MaccoBast J0JIsI XUMUYECKOIO 3JIEMEHTA B
COEMHEHHUH.

KonunuectBo BemectBa. Moiib. MonsipHas macca. B3anmMocBsA3b KOJIMYECTBa,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKre U XMMUYECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukarms
XUMHUUYECKUX PeaklHil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/0H, MpaBujaMu paboThl B J1a0OpaTOpUH U
npuémMamMu 00palleHus ¢ JIabopaTopHbIM 000PYAOBAaHUEM, U3YUYCHUE U OIMUCAHUE
(¢u3nyecKuX CBOMCTB O0O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJACHCAIMs BOJbI) M XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe T'MAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB PAa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HILTPOBAHUE,
BEIIApPUBAHUE, AUCTHLISAIUSA, XpoMaTorpadus, MPOBEJACHNE OUYNCTKH ITOBAPEHHOMN
coild, HaOJIOJEHUEe U  ONUCAHHUE  pPEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcCChl, CO3JAaHUE MOJIENEd MOJIEKYII
(ILIapocTepKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYeCKUX BelllECTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemiecTBO. Haxoknenue kucimopoma B mpupoje, (U3HMYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TropeHus). Okcuapl. [Ipumenenne xucimopoma. CrmocoObI



MOJIyYeHHUs] KUCIopoja B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — autoTponHas MoAUGUKAINS KUCIOPOIa.

TennoBor 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHUE YpPaBHEHUS,
9K30- U DHAOTEPMHUUYECKHUE pEakUu. TOIUIMBO: yrojib M METaH. 3arpsi3HECHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOI0 3 (dekTa, pa3pyluieHue 030HOBOIO CIIOS.

Bopopon — snemMeHT M mpocroe BemectBo. Haxoxknenue Bogopona B
npupose, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnotsl u conm.

Monsipabiii 00bEM ra3oB. Pacu€Tbl M0 XUMHYECKUM YPAaBHCHUSIM.

dusnyeckne CBOMCTBA BOoAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacepiieHHble ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBast 10711 BEIIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUA.
Posie pacTBOpOB B mpupoje M B KU3HU 4esnoBeKka. KpyroBopor BoAbl B mpUpPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenudeHuid. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  cojieoOpa3ytomue  (OCHOBHBIE, KHCIOTHbIE, aMpOTEepHBIE) U
HecosieoOpaszyrome. Homenkmarypa okcugoB. Duzmyeckne U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanuda. Knaccudukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHud. Homenkiatypa ocHoBaHui. PU3NYECKHME W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Ousndeckue u
XHMHUYECKHE cBoOMcTBa KuciaoT. Psan aktuBHoctM MetauioB H. H. bekerosa.
[Tony4denune KUCIoT.

Conu. Homenknarypa coneil. @u3nyeckue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coiei.

I'eneTnyeckas CBsI3b MEXAY KIACCAMU HEOPTraHUYECKUX COCAMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAECPKAHUS KUCIIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOMpaHue, pacno3HaBaHHE M U3YYEHUE CBOWCTB KHUCIOpPOAa, HaOII0JEHUE
B3aUMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxapa), O3HaKOMJIeHWe C oOpasllaMd OKCHIIOB U
OMHUCAaHWE WX CBOWCTB, MOJy4YeHUE, COOMpPAHME, pACIIO3HABAHHE WU U3YyUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3aumozencTeie Bojgopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BaHUE BUJIeOMATEpUalioB), HAOJIOAeHNE 00pa3I0B BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPHUMOCTBIO, IIPUTOTOBICHHE PACTBOPOB C  ONPEACIEHHOU
MAacCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBUE BOJBI C METANIaMU
(HaTpueM ©  KaiuplueM) (BO3MOXHO HCIOJIb30BaHUE  BHJIEOMATEPHAIIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
Ha0JI0/IeHNe U3MEHEHHsI OKPaCKH MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJOueH,
u3yueHue B3aumojneicTBuga okcuaa menu (II) ¢ pacTBOpom cepHOUM KHCIOTHI,
KHCJIIOT C MeTajulaMHi, pPEeakUMi HEUTpaIn3alyd, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHHMI, BBITECHEHHE OJHOIO METaJlIa JIPYTMM M3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHenmme KiIacchl HEOPraHWYECKUX
COCAMHEHUI.

Ilepunoauyecknn 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
yiementoB JI. WM. MengeaeeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIMTENTbHO-BOCCTAHOBUTEbHbIE PEAKIMU

[lepBble MONBITKM KiIacCU(PUKALMKM XUMHYECKHX 3JeMeHTOB. [loHsTHE O
IpyIIax CXOAHBIX BJIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUJPOKCUIBI.

[Tepnoanueckuit 3akoH. [leproanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Mengeneea.  Koporkonepuoanas W JJMHHONEpUOAHAs  (HOPMBI
[lepuonnueckon cucrembl xumMuueckux 3iemeHToB JI. M. MenaeneeBa. [lepuomasl
u rpynnbl. DHU3WYECKUMH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX  000J04YeK aroMoB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepunommueckoin cucremnr [[. M. MenneneeBa. XapakTepucTuKa XHMHYECKOIO
3JIEMEHTA 10 €T0 MoJIoKeHuto B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pajJnyca aTOMOB XWUMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIaM U EPUOAAM.

3unauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuUTUs Hayku U npaktuku. . M. MenneneeB — yd€HbI U
rpaX<J[aHVH.

Xumuyeckass cBa3b. KoBajneHTHast (MOJIIpHAsT M HEMNOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAsI CBA3B.

Crenenp  okuciieHHsi.  OKHCIHATEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIUM.
IIpouecchl OKUCIIEHHUS] U BOCCTaHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oOpa3loB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJECHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHUCJIOT M WIEIOYEH, IMPOBEIECHHUE OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3aoKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnwie ceasu



Peannzanus MeXOpeaMETHBIX CBS3€M MpU W3YyYEHHMM XMMHHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
NOHATUM, TaK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAy4YHOI0 IIUKJIA.

OOuue ecTecTBEHHO-HAYYHbIC TOHSATHS: HAY4YHBIN (hakT, TUIIOTE3a, TEOpUs,
3aKOH, AaHaJIW3, CHHTE3, KiIaccuukaius, TMepUoJAUYHOCTh, HAOI0IEHNE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, N3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUAN 3apsi/l, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (GU3NYECKHUE BEIMYUHBI, CTUHUIIBI
WU3MEpPEHUS, KOCMOC, TTaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: Gporocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KVIACC

BemecTBo U XMMHYECKAsl PeaKIMsl

[Tepuoanueckuit 3akoH. [lepronnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOAOB, Kalus, KaJdblUd M HX
COCJIMHEHU B COOTBETCTBUHU C IIOJIOKEHHMEM 3JIEeMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XHMHUYECKOW CBA3U. THUMB KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K pAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XuMuuecKuX peakiuii Mo pa3IuyHbIM NMpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHMUSI.

[TonsiTie 0 ckopocTH XuUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M IeTEPOTeHHBIX
peakuusx. [loustue o karanuse. [lonsaTue 0 xXumMmuyeckoM paBHoBecuu. DakTopsl,
BIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEAKIUU U TOJOKEHUE XUMUUYECKOTO
paBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJIEKTPOHHBIM  OajiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBbHOMN peaKkuu. CocraBneHue  ypaBHEHHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCHOJb30BAHUEM  METOJa
3JICKTPOHHOTO 0OajaHca.

Teopust NEKTPOTUTUUECKON TUCCOUUALIMU. DICKTPOIUTHI U HEIJEKTPOIUTHI.
Katnonsl, annoHbl. MeXaHu3M JIUCCOLIMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoi cBs3u. Crenens auccoranuu. CUIbHbBIC U CIa0bIe SJIEKTPOTUTHI.

Peaxiuu nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HMOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJIEM B CBeTe TMpeAcTaBiIeHUH 00 DIEKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BELIECTB — METAJIOB W HeMeTaioB (rpadura W anmasza), CJIOKHBIX BEIIECTB
(xJopuga HaATpuUs), UCCIEIOBAHUE 3aBUCHMOCTUA CKOPOCTU XMMHYECKON peakiuu
OT BO3JCUCTBUS PA3NIHYHBIX (PAKTOPOB, MCCIENOBAHUE AIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOILECCAa AUCCOUMALMUA KHUCIOT, WIEJIOYed U COJeH
(BO3MOXKHO  HCIIOJIb30BAaHME BHJICO MAaTE€pUAJIOB), MPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIONIMX ~ TPU3HAKK  MPOTEKAHWS  peakluMid  HOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIIEIEHHUE Tas3a, oO0pa3oBaHWE BOBI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHI
(ropeHue, peakiuu pa3jioKeHHUs, COSIUHEHHS), paclio3HABaHUE HEOPTaHHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PpEAKIMid Ha HOHbI, pEUICHUE
SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasliibl 4 MX COeIMHEHMSI

OO6mias  xapakTepucThka rajnoreHoB. (OCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHME CBOMCTBA Ha IIPUMEPE  XJOpa
(B3aMMO/ICHCTBUE C METaJUlaMH, HEMETa/UlaMu, IeJioyaMu). XJIOPOBOJOPO/I.
ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [leiicTBue
XJIOpa U XJOPOBOJOPOJA HAa OPraHU3M YeNOBeKa. BakHelme XJIOpUAbl U HX
HaXOXJICHHUE B IPUPOJIE.

O6mias xapakrtepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOIU(UKAIINN KUCIOPO1a
u cepbl. XumMuueckue cBoiictBa cepbl. CepoBoJ0OpoJ, cTpoeHue, (GU3NYECKUe U
XUMHUYECKUE cBoMCTBAa. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qu3nUecKMe M XHMHYECKHE CBOHCTBa (0OIIME  Kak
IPEACTaBUTENS KJacca KHCIOT W crnenupuieckne). XHWMUYECKHE PEaKIu,
JeXalme B OCHOBE IPOMBIINLIEHHOTO CIOC00a MOJYYEHHUS] CEPHOM KHUCIIOTHI
[Ipumenenue cepHoil KUcnoThl. Coau CEpHON KUCIIOThI, KAUECTBEHHAS PEAKLIHS Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COEAUHEHUN B MPHUPOJEC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COEAMHEHHMSMU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 NMPeA0TBPAIICHHUS.

OO6mas xapakTtepuctuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHMS. A30T, PacnpoCTpPaHEHHE B MPHUPOJIE,
busndeckue u XuMrIeckue cBoiicTBa. KpyroBopot azora B mpupojie. AMMHUak, ero
¢u3nyecKkrue u XMMHUECKUEe CBOMCTBA, oyueHue 1 npuMenenue. Conn aMMOHMUS,
ux (pU3NYEeCcKue U XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MojydeHue, (QU3HUYEeCKUe U XUMHYECKUE
cBOMicTBa (0OLIME KaK TMPEJCTaBUTENsl Kiacca KUCIOT U CcHenuduueckue).
Hcnons3oBaHWEe HUTPATOB M COJEM aMMOHUA B KayeCTBE MMHEPAJIbHBIX
yno0peHuil. XuMuyeckoe 3arps3HeHre OKPYIKaoIIe cpelibl COeIMHEHUSIMU a30Ta
(KUCJTIOTHBIE JIOXAM, 3arpsi3HEHHE BO3JAyXa, MOYBBI W BOAoEéMOB). dDocdop,
ajuoTpornHbie Momudukammu Gochopa, puzmdeckue M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopnas kucnora, pu3ndecKkue U XMMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue GpocdaToB B Ka4€CTBE MUHEPATbHBIX YI0OPEHUH.

O6mras xapakrtepuctuka 3aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHUA.  YTJIEpoJ,  aJUIOTPOIHbIE
MOIU(PUKALMK, PACOPOCTpaHEHUE B NpHUpPOAE, (PHU3MYECKHUE U XUMHYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopor yriaepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckue W XUMHUYECKHE CBOICTBa, JAEWCTBUE HA JKUBBIE OPraHU3MBI,
MOJlyuYeHUE W TMPHUMEHEHHE. DKOJIOTMYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHIAOM
yriepoaa (IV), rumore3a riaoGabHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
¢ dexT. YronpHas KucioTa U €€ ColM, UX (PU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[TepBoHavasibHBIC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STAHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPHUPOAHBIA ra3, He(dTh),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OelikaX, yriieBojax — U ux
pojii B OKM3HM 4eJOBEKa. MaTepHallbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupojge. OOmue mnpencrtaBieHus o0
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKAThl, UX HCIOJb30BAaHUE B
ObITY, B IPOMBILUIEHHOCTU. Ba)kHellllne CTpOUTENIbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl Ge30macHOro MCHOIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
IPOBEJICHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-MOHBI U HAOIIOJECHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHL, OTpaKalwmue (PU3NYECKHE U XWMHUUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJOPUJOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasmlamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMaTEpHAaIOB), HaOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JEeHCTBUEM
KOHIICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3y4Y€HHE XHUMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEPHON KUCIOTHI, MPOBEEHNE KAaUeCTBEHHOM peakKIMu Ha cyJbdar-
MOH W HaOJI0JIeHWEe TNpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3UUYECKUMHU
cBoiicTBamMu a3ora, ¢ocdopa M UX coeAUHEHUH (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX yAOOpPEHUM, MOJydeHuUe,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOWCTB aMMHUaKa, MpPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
VX MPOTEKAHUsI, B3aUMO/IECTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YCHHE Mozenen
KPUCTAJUIMUECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIIEHHUE C
POLIECCOM  aJICOPOITMU  PAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM IPOTHBOra3a, MoJydeHHe, COOUpaHue, pacliO3HABAHUE U HU3y4YEHUE
CBOMCTB YTJIEKUCIOrO rasza, IPOBEICHUE KAUYEeCTBEHHbIX pEaKlMid Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE INPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKIMENW CHUJIMKATHOM TPOMBINIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHele HEMETAIITbI U UX COCTUHEHUSD.

MeTaJ/uibl ¥ MX COCAMHECHUSA

OO6mras xapakTepuCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuueckux ssemeHtoB [ .
MenpaeneeBa u ctpoeHuss aToMoB. CTpoeHue MetauioB. Mertamnyeckast CBI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HaMnpspKeHUH MeTaiuioB. PU3NYecKrue U XMMUYECKHUE CBOWCcTBa MeTaiuioB. Oomume
crocoObl monydeHus: MeTaioB. I[loHsATHE O KOpPpO3WM METauIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIIIEHHOCTH.

[llenounsle meTambl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
snementoB JI. M. MenpaeneeBa, CTpo€HHME HMX aTOMOB, HAXOXJAEHHE B IPUPOJIE.
du3znueckre U XMMUYECKHUE CBOWMCTBA (Ha mpuMepe HaTpus U Kamus). OKcuibl U



TUJPOKCUAL HATpusi W Kanud. I[I[puMeHeHHe IIETOUYHBIX METAIOB MU MX
COCJIMHCHUU.

[[lenoyHno3emenbHbIE METAJUIBI MAarHui MW KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3nUeCKUe U XMMUYECKUE CBOMCTBA MarHusl
U Kanplus. BaxHeilimue coeauHeHHs KajablMsd (OKCHJI, THIPOKCHJ, COJIH).
JXéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHUN: TT0J10’keHUE B [leproinueckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, cTpoeHHE aroma, HaxoxiacHue B mnpupoae. dusnmueckune u
XUMHUYECKHE CBOMCTBA aTlOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJIIOMHUHHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreMe XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, cTpoeHME aTroMa, HaxoXJAeHUe B mpupoae. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbl, TMAPOKCU B U comu xkenesa (II) u xenesa
(III), ux cocraB, CBOICTBA U MOJTyYCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMd METaJIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, HU3YYEHHE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIIUsl W HaTpus C BOJON (BO3MOXXHO HCIIOJb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOMCTB MKECTKOW BOJIbI, MPOIECCAa TOPEHUS XKeEJ€3a B KUCIOPOE
(BO3MOXHO  KCMOJIb30BAHME  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQ4eCTBEHHBIX PEaKIMi HA WOHBI: MArHUS, KaJblUsl, ATIOMUHUS, LIMHKA, JKeJie3a
(I1) u xene3za (III), meau (1), HaGmrOAEHNE W OMUCAHUE TIPOIECCOB OKpaIMBaHUS
MJaMEHW WOHAMM HATpusi, Kajdusd W Kalbliusid (BO3MOXXHO HCMOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkueime
METAaJJIbl U UX COCTHMHECHHUS.

XuMHS M OKpPYKAOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JKM3HHM 4eEJIOBEKa. be3omacHoe
UCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObiTy. [lepBasi momoinpb npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Kawomlel cpeinl (MpeaeiabHasl J10myCcTUMast
KOHIIeHTpalus BemecTB, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0TrHYECKUX
npooiem.

Xumuyeckuii IKChepumenm:

u3ydeHue oO0paslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaIbl).

Meosicnpeomemnuwle céasu



Peanuzanus MeXnpeaMeTHBIX CBs3€H NMpU H3yYeHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHHE Kak OONIMX €CTeCTBEHHO-HAay4HbIX
NOHSITUN, TaK U MOHSATUH, SIBISIFOIIMXCS CUCTEMHBIMH JJISl OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'O [IUKJIA.

OO0mre ecTecCTBEHHO-HAYUHbIE TMOHSATHSA: HAy4YHbIM (akT, rumoTes3a, 3aKOH,
TEOpHus, aHalu3, CHHTE3, KIacCUpUKaLuUs, I[EePUOJUYHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBICHHE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTUSI, MAaTEPUAITBI.

®usuka: Marepusi, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpATbI, TOPHBIE TOPOJIBI,
NI0JIE3HBIE HCKOITAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHIL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAlOTCS B XO0/€ OOYy4YEeHHS XMMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEIbHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH IIOBEIECHHMS M CIIOCOOCTBYIOT MpoLeccaM
CaMOTMO3HaHUs1, CAMOPA3BUTHUSA U COLIMAINA3AIUN O0YYArOIINXCS.

JInyHOCTHBIE ~ PE3yNbTaThl  OTPAXAalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOACTBOBATbCS ~CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMU U
pacIIMpEeHne OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, MOHMMAaHUs 3HAYCHHUS XUMHUYECKOM HAYKM B JKA3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTU BIAAETh JAOCTOBEPHOW HH(pOpMaLMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTE€UECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS O COLUMAIBHBIX HOPMax M MPAaBUAIAX MEXKIMYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTMBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENLCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
NEeATENbHOCTH, TOTOBHOCTH K pPa3sHOOOPA3HON COBMECTHOW JEATEIBbHOCTH MNpPHU
BBITIOJTHEHUM Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJlay, BBITOJIHEHUA XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpoLecce OSTOM Y4yeOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBApHINEW C IO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE IIPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTaBILSIIOLINE
OCHOBY JIJI1 TOHUMAaHUsS CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpeJCcTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPEAOM, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOJIUMBbIE ISl OOBSICHEHUS HAOJIIOJaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENbHON, MH(DOPMAIMOHHONW M YHUTATEIbCKOM KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYPOU, JOCTYNMHBIMU TEXHUYECKHUMH CPEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYECHHMIO W TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBJICHHOCTH W YPOBHS OOy4YCHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHHSA KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HHM, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPETHBIX MPUBBIYEK (YHOTPEOICHHS aJTKOTOJIsl, HAPKOTHUKOB, KypEeHHs),
HEOOXOJIMMOCTH  COONIOJICHUSI TpaBWwi O€30MacHOCTH NpU  OOpalieHuu C
XMMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOU KU3HMU;

5) Tpy10BOIr0 BOCIUTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YyYEeHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBOKEHHE K TPYIAy M pe3yjibTaraM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHEHHSI TMPEAMETHBIX 3HAHMM MO XHUMHH, OCO3HAHHBIM BBIOOP
WHJIMBUTYAIbHON TPAGKTOPUU MPOAODKEHUS 00pa3oBaHus C YIETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHOM eSITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJ]aliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) 7K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE€ KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, MIOHUMaHUE IIEHHOCTU 3I0POBOTO U
O6e3zonacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bu3rueckoMy M TICHXUYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIO/ICHUS
paBuiI 0€30MMaCHOTO MTOBEICHUS TP pabOTEe C BEIIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOXKAIOIIUX 30POBBIO U YKU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUA, MOJy4aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOW, ISl OBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHUS TJIOOAJBLHOIO  Xapakrepa
AKOJIOTMYECKUX TPOOJEeM M MyTeW MX PEIICHUs MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTUYECKOI'0 MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIC TOHATUSA (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIS
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpPEAMETaX U IMO3BOJISIOT Ha
OCHOBE 3HAaHUN U3 ITUX MPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOM KapTHHE MHpa, U YHHBEpCaIbHbIE yueOHbIE JACHCTBUS (ITO3HABATEIbHbIC,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpPHIC 0OecreunBarOT (OpMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS

ba3oBble JJoruueckue AeMCTBUS:

YMEHUSI HCIIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBILUICHUS IPU OCBOCHHU
3HAHUN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEpHbIC
NPU3HAKK, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIb30BATh
HMOHATHS JJIs1 OOBSICHEHUS OTJICIbHBIX ()aKTOB U SBJICHHH, BRIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOHTH JIOTUYECKHE pacCYKIeHUs (MHAYKTUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHN),
JIeJaTh BbIBOJBI U 3aKJIIOUCHMS;

yMEHHUE TMPUMEHSITH B TpoOIecce MO3HAHUS MOHATUSA (TIPEAMETHBIE W
METaInpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBLIBATH MIMPOKO MPUMEHSIEMbIC B XUMHUU MOJICIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHU4YecKas ¢opMyna W ypaBHEHUE
XUMHUUYECKON peakiMi — MpU PEIICHUH y4eOHO-MTO3HABATENbHbBIX 3a/1ay, ¢ YUETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATH U XaPAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMHUUECKUX BEIISCTB U XUMHUYCCKUX PEAKIIUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3U U
MPOTHUBOPEYUHS B U3yUAEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:

YMEHHUE MCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI 10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

PUOOpPETCHUE OIbITa 110 ITUIAHUPOBAHUIO, OpPraHU3aIllMd U TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoIaTh 3a XOJO0M Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyJIUpoBaTh 00OOIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 TpoJIeTIaHHOM paboTe.

Pabora ¢ unpopmanmei:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM IPEACTaBICHUSI, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsl  JIUTEepaTypa XHUMHYECKOTO COJIEp)KaHUsA, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYHBYIO U
HEJIOCTOBEPHYI0 UH(POPMAITHIO;



YMEHHME NPUMEHATh Pa3IM4HbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
UH(GOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpPEeeIEHHOIO TUIla, MPUOOPETEHNE OIbITa B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIOJIb30BaHUS Pa3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BRIOMPATh ONTUMAIBHYIO (JOPMY MpEACTaBICHUS HHPOPMAIIUHA U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XHBIMA CXEMaMH, JHarpamMMaMy,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSMU;

YMEHHME HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IIpolecce YydyeOHOUl u
UCCIIEIOBATENbCKON NEATEeIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJNIbCKOTO XO35MCTBa M TPAHCIIOPTAa HA COCTOSIHUE OKpYXarouledl NpUpOIHON
CpEIbl.

KommyHukaTuBHBIE YHHBepCAJIbHbIE YueOHbIe 1eHCTBHUS:

YMEHHS 3a/laBaTh BOINPOCHI (B XOJ€ Juaiora W (WJIh) JIUCKYCCHH) TIO
CyllecTBYy  oOcykpgaemMoil  Tembl, (OPMYJIUMPOBATh CBOM  MNPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4;

YMEHUS  NPEJICTaBIATH  IOJYYEHHbIE  pe3yJbTaTbl  ITO3HABATEIbHOMN
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUI0
pE3yIbTATOB BBINOJHEHUSI XMMHUYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITA,
1ab0paToOpHOI paboTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, Y4E€OHOIO IPOEKTA);

yMEHHsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
[O3HABATEJIbHOM W MCCJIEOBAaTEIbCKOM  JESATENBHOCTH  MpPU  PELICHUHU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yué€Ta OOLIMX HHTEPECOB M COTJIACOBAHMS
no3uuil (00CyXeHus, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOPAWHALUS
COBMECTHBIX JEUCTBUH, OIpeNeleHUe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBINIOJIHEHHON paOOThI U APYTHE).

PeryisiTuBHbIE YHMBepcaibHbIe YUeOHbIe NeiCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEAENATh LU JESATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOUpaTh Hanboee 3(pPeKkTuBHBIE CIOCOOBI peleHusl yUeOHbIX U
NO3HABATENbHBIX 337a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
OPEUIOKEHHBIA aJITOPUTM  JIEHCTBUI TpHU BBIIOJHEHUU 33JaHUM € Y4ETOM
MOJyYEHHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTara 3asBICHHOM LU, YMEHUE
UCIIOJI30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIbHOTO
coJlepKaHUs, YCTAHOBJIEHHOTO JaHHOM (eaepasbHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, BHUABl JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETalui, MPeoOpa3OBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaI[UsX.

K xoHny oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO dJIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XMMHMUYECKas peakius, KiacCu(puKalus peakuui: peakuuu
COCIMHEHUS], pEaKIMu pPAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMHUECKUE PEAKIINH, TETJI0BOM A (EeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaANyC
aToMa, XUMHYECKasl CBsI3b, MOJIApHAs W HEMOJSpHas KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PAcTBOP, MaccoBas J0Jsl BEIEeCTBa
(mpolieHTHAasi KOHILIEHTpPAIs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX TIOHSATUUA U
MPUMEHSTH 3TU TOHSATHUSI IPU ONUCAHUH BEILIECTB U UX MPEBPAIICHUI;

e HCIMOJBb30BaTh XHMHUYECKYI) CHUMBOJHMKY [UIsl COCTaBjieHHS (opmyn
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUM;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIUHEHHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJIJIEAKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy COEAUMHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COSTUHEHUSIX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akonHa JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX moyioxkeHusi B Ilepuonuueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTraapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro dopmy Ilepuomuyeckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3juyaTh TMOHSITUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynna)», maieie u
OOJBIIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepumomuueckass cucTtemMa XuMmudeckux dsiemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 00Iee YUCIO JIEKTPOHOB
U pacIpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XWUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUEe peakiuu (M0 YUCIy M COCTaBy YYAacTBYIOIIUX B PEaAKIUU
BEIECTB, N0 TEIUIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4Y€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX MPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTEIIBHYHO MOJIEKYJSIPHYIO W MOJSPHYKO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrOo »dJieMeHTa 1o dopmyie
COEIMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIuu;

MPUMEHSTh OCHOBHBIC OIEPAIMU MBICITUTEILHON JEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMAaTH3aIlI0, KIAaCCU(PHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsI U3y4YEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKUUi, eCTeCTBEHHO-HAy4YHbIE METO/bI
MO3HaHUs — HAOJIOJICHUE, W3MEpPEHHEe, MOJICIIMPOBAHHE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

CIENOBAaTh  IpaBUJaM  I[OJIb30BAHUS  XUMHUYECKOW  MOCYyJAOH  H
Ja00paTOpHBIM O0OpPYJIOBaHMEM, a TakKXKe IpaBUjiaM OOpaIlleHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOpOAA W KHUCJIOPONA), TPUTOTOBIICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pPacIio3HaBaHMIO PACTBOPOB LIEIOUYEH U KUCIOT C MTOMOUIBI0O MHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHK U JIPYTHUE).

K koHniry oOyueHus B 9 kiaacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

PacKphIBaThb CMBICI OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
DIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, AHWOH, IIPOCTOE BEILECTBO,
CJIIO)KHOE BEUIECTBO, BAJNIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCKasl CBs3b, TEIUIOBOM ekt
peaknu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3arop, XWMHUYECKOE paBHOBecue, oOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHY,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBJIEHUE,
aloTponus, aMmpOTEpPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTaJTM4YecKas), KpUCTAIMYecKas penieéTka, KOpPpo3us METaJlIoB,
CIUUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, TMpeaeabHO JOMyCTUMas
koHueHTpanus [I/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATUM U
MPUMEHSTH ATU TTOHSATHUSI IIPU ONUCAHUH BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUS (HOpMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENEIISATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSIX Ppa3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
OTnpeNeIEHHOMY KJacCy CO€IMHEHUU 1o (opMmysaMm, BHJI XUMHYECKOU
CBs3UM (KOBAJEHTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMyIie, XapakTep Cpeibl B
BOJIHBIX PAcCTBOpaxX HEOPraHWYECKUX COCAMHEHUMN, TUIl KPUCTALTUNYECKON
PEIETKN KOHKPETHOTO BELECTBA;

packpbiBaTh cMbIci Ilepmonnueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATh W XapaKTepu30BaTh
Tabnuunyto (popmy Ileprogmdyeckoil CUCTEMBbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg noarpymma (A-rpynma)y U «mobo4yHas
noarpynna (b-rpynna)», mansie U OOJbIIME TEPUOABL, COOTHOCUTH
0003Ha4YeHHUs, KOTOphIE MMEITCI B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XAapaKTEpPUCTUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YUCI0 DJIEKTPOHOB H
pacmpeneieHne WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSICHATH 0OIue
3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB DJIEMEHTOB W UX COCIMHEHUU B
npejesiax MajblX MEPUOOB U IIABHBIX MOATPYII C YyYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKUEe peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEMIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepru30oBaTh (OMUCHIBATh) OOIME U CHEIU(UUECKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOJITBEPKIasl OIKHCaHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIHIA;

COCTaBJISATh YPAaBHEHUS DJEKTPOIUTUYECKOM JUCCOLMAIMU  KHUCIOT,
niesioveil u cose, moJHble U COKpalIEHHbIE YPAaBHEHUS PEaKIIUil HOHHOTO



oOMeHa, YypaBHEHHsI peakKiui, MOATBEPKIAOIINX CYIICCTBOBAaHHE
TeHETHYECKOM CBSI3U MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTCIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEeHTa 1o (opmyie
COEIMHEHMUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
M0 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

coOMIoaTh  MpaBWIa  TOJB30BAHMS ~ XUMHUYECKOW  TOCYIOH U
7abopaTOpHBIM  O0OpY/JOBaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO H COOMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPXKIAIONMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uoau-, KapOoHar-, ¢docdar-, cunMkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PAaCTBOpPaX HEOPTaHMUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OINEPAIMU MBICTUTEIBHON JEATCTLHOCTH — aHAIA3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMATU3aIlMI0, BBISIBJICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3CH — I WM3YYCHHsI CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHUS —
HaOIOZICHNE, W3MEpPEHUEe, MOJEIMPOBAHUE, DKCTICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIe (HU(PpOBbLIE)
KonTpoabubie IIpakTnyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTbI
Pa3nea 1. [lepBonayanbHble XUMHYeCKHE OHATHSA
Xumus — BaykHasg 00J1aCThb
€CTECTBO3HAHUA U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU IeATETbHOCTH
yeJioBeKa
BemecTBa 1 XUMHUYECKHE
1.2 H 15 1 https://m.eds00.ru/ONNXR1VF0
peakimmn
Uroro no pazgeny 20
Pa3nea 2. BaxkHejimme npeacraBuTe I HEOPraHU4eCKUX BellecTB
Bosnyx. Kucnopon. Ilonstue
2.1 Y pon 6 https://m.edsoo.ru/D5SBORTY30
00 okcuagax
Bonopoa. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX M COJISIX
Boga. PactBopsl. IloHsTre 00
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHMIX
OCHOBHEBIE KJIACCHI
24 . 11 1 1 https://m.eds0o.ru/0TSASMOWT
HEOPraHMYECKUX COCTMHEHUN
Hroro no pazneny 30

Paspnea 3. Ilepuoanueckuii 3axon u [lepuognyeckas cucrema xumuieckux 3j1emeHToB /I. M. MenaeneeBa. CTpoeHne aToMoB.

Xumuyeckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE pe€aKknuun




[Tepuonuueckuii 3aKOH 1
[lepnonnueckas cucrtema

3.1 XUMUYECKUX djiemeHToB 1. Y. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToma
XvMHYECKas CBA3b.
3.2 OKHCIIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIbHBIE PEAKIIUU
Hroro no pasgeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME




9 KVIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

duekTpoHHbIe (UM (POBbHIE)

Ne ni/m Kontpouabnbie | IIpakTnueckue
NMPorpamMMmblI Bcero o0pa3oBaTejibHbIE PecypcChl
padoTsbI padoThbI
Pa3znen 1. BenecTBO 1 XUMHYECKUE PeaKkIun
[ToBTOpeHME U yrioyOaeHUe 3HAHMIA
1.1 P yrty 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeoB Kypca § Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DIIEKTPOTUTHYECKAS JUCCOIHALIHS.
1.3 P A fma 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKUE PEaKly B pacTBOpax
Hroro no pazgeny 17
Pa3gen 2. HemeTa/s1bl M UX COeIUHEHUS
OO6m1as xapakTepUCTUKA XUMHUECKUX
2.1 B P p 4 1 https://m.edsoo.ru/ZTN1F700I1
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapaKTepUCTHUKa XUMUIECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymmsl. A30T, Gpochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COEIMHEHUS
OO61as xapaKTepUCTHKa XUMUYECKUX
24 anemeHToB [VA-rpynnsl. Yraepos u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHUN U UX COCTUHEHUS
Hroro no pasueiny 25




Pa3zgen 3. Mera/uibl M X COeTMHEHUS

3.1 OO011Me cBOiCTBA METAIJIOB 4 https://m.edsoo.ru/GHV2L6NJS
3.2 Bakueiiime MeTauibl U UX COeJUHECHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Paznen 4. Xumus 1 okpykamomas cpeaa
BemecTBa u MmaTepuaisl B KU3HA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
JeJ0BEeKa
Hroro no pazueny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




HNOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosnuectBo yacos
Ne Mara DJIeKTpOHHbIe NN poBbIE
Tema ypoka KonTtpoabubie | IlpakTHueckue
n/n Bcero H3yUYeHusi | o0pa3oBaTe/ibHbIe pecypchl
padoTbI padoTbI
IIpenmer xumuu. Ponp xumun B
1 JKA3HU yesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEILIECTBA
[TonsiTue 0 MeTo1aX NO3HAHUS B
2 1 https://m.edsoo0.ru/9ZJAEW050
XUMUH
[Ipaxtuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U Ipu&MBbI 00OpaleHHs C
1a00paTOPHBIM 000PYIOBAHUEM
YucTble BEIIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW8
CniocoOsI pa3ienenus cmeceit
[TpakTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKY OBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XHUMHUYECKUE JIIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
IIpocTele u cnoxHBIE BELIECTBA | https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aK0OH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496F X6
BEIIECTB. XUMUYECKasi (hopMyJIa.




Banentanocts aToOMOB
XHUMHUYCCKHUX 3JICMCHTOB

11

OrHocuTenbHAad aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJIIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1011 XUMHUYECKOT O
DJIEMEHTA B COETUHEHUN

https://m.edsoo.ru/GHV580OMVE

13

Konunuectso BemecTsa. Moinb.
Monspaas macca

https://m.edsoo.ru/368UNLS5SY?2

14

dusnyeckre U XUMHUIECKIE
SIBIICHHS. XUMUYECKast pcakuuid

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku U yciI0BUs IPOTEKAHUS
XUMHUYECKHUX PEaKIUH

https://m.edsoo.ru/N6DVNIK QS5

16

3aKOH COXpaHEHMs MaCcChl
BEIECTB. XNMHUUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIMYE€CTBA, MaCChbl
BCIIIECCTBA 10 YpABHCHUAM
XUMHNYCCKUX peaKI_[I/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnmss Xumuaeckunx
peakui (CoeIMHEeHuUs],
pa3noKeHus, 3aMEIICHNUS,
obmeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIOMOHOCOB — y4€HBIIi-
sHImKIoneauct. O000IeHNE 1
cUCcTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/PIWARH3AB

20

KoHntponbhas padota Nel o teme
«BeniecTBa U XUMHUYECKHE
peakuum»

https://m.edsoo.ru/ON62SNERU




21

Bo3nyx — cMech razon. Cocran
Bo3ayxa. Kucimopoa — 35iemMeHT u
npoctoe BeuecTBo. O30H

https://m.edsoo.ru/ XONONRNI1P

22

dusnueckue 1 XUMUYECKHUE
CBOICTBa KUCIIOpOa (PeaKIHH
OKHCJICHHUs, TopeHue). [TonsaTue
00 okcHaax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bI mostydeHust KHCIopoaa
B JIabOpaTopuu u
npoMsinuieHHOCTH. [Ipumenenue
KHCIIOpOoJa

https://m.edsoo.ru/VIWB6A2RD

24

TemnoBoii 3¢ ekt xumMudeckoi
peaKIyu, MOHATHE O
TEPMOXHMHUYECKOM YPaBHEHHH,
9K30- ¥ SHIOTEPMUIECKUX
peaxImsx

https://m.edsoo.ru/PNMKJZHKX

25

TormmmBo (HedTh, yrojib 1 METaH).
3arps3HeHue Bo3lyXa, CloCcOObI
€ro NnpeaoTBpaIleHUs]

https://m.edsoo.ru/USNYS5UUW2

26

[TpakTrueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/1a, U3yYCHHE €To
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopoa — snemeHT u npocroe
BemiecTBo. Haxoxxmenne B

pUpPOJIC

https://m.edsoo.ru/WD392ACWB

28

dusnyeckre 1 XUMUUECKHUE
cBoiicTBa Bojopoaa. [Ilpumenenue
BOZIOpOAA

https://m.eds00.ru/0SZ28459R




29

ITonsaTre o kuCIOTaX M COJIAX

https://m.edsoo0.ru/TMWNIVC43

30

Croco0BbI TToJTy4eHus BOZIOpOoIa B
nabopaTopuu

https://m.edso0o0.ru/C9TO9UCIP

31

[IpaxTuyeckas padota Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPOJ1a, U3YyUEHHE €T0
CBOMCTB»

https://m.edsoo.ru/SS3IWAX33K

32

ModnsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

https://m.edso00.ru/M3KSO10Q0DQ

33

Beruncienust 00béMa, KOJIM4ecTna
BEIIIECTBA T'a3a M0 €r0 H3BECTHOMY
KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Breruncnenus 006EMOB ra3oB 10
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIECHUH
ra3oB

https://m.edsoo0.ru/9TQ8AXABY

35

dusnueckue U XUMHUUECKHE
CBOMCTBA BOJIEI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [lousrue 00
AHAUKATOPax

https://m.edsoo0.ru/IXB2W6IVL

37

Bopa kxak pactBoputenb.
HacpliieHHble 1 HEHACHIIIIEHHBIE
pactBOpbl. MaccoBas 101
BELIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[Tpaktuueckas padora Ne 5 o
teme «IIpurorosieHne pacTBopoB
C onpeaenEéHHON MacCOBOM oJen

https://m.edsoo.ru/ WXUKPAUOA




paCTBOpéHHOFO BE€IICCTBa»

39

KonTtponsnas pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo0.ru/IM7935DRY

40

Oxkcupsl: cocTaB, KiaccupuKamms,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[TorydyeHue u XxuMu4eckue
CBOICTBA KMCIIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCUIOB

https://m.edsoo.ru/8JAZ9Y WS2

42

OcHoBaHHUs: COCTaB,
KJaccuduKalys, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HUSC

43

[Tonydyenue nu XxuMH4eCcKue
CBOMCTBa OCHOBAHUU

https://m.edsoo0.ru/GD9A28ROE

44

45

Kucnotsr: cocras,
KkJaccuduKalys, HOMEHKIATypa
[Tonyuenue n XuMu4eCKre
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Q6U4WEBK7

https://m.eds00.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI MOTYYCHHS, XUMUYECKHE
CBOMCTBA

https://m.edso00.ru/JSNUIMOTJ

47

[IpaxTuyeckas pabora Ne 6.
Pelienue skcnepruMeHTaNIbHBIX
3a1a4 1mo reMe «OCHOBHEIE
KJIACCHl HEOPTaHUYCCKUX
COEIUHEHUI)

https://m.edso0.ru/58D13JF7V

48

I'enetnueckas CBA3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX
COEeIUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O0001EeHHUE U CUCTEMATU3ALMS

https://m.edsoo.ru/STBUOEEYN




3HaHUHI

50

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCEI
HEOPraHUYeCKUX COeAUHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

ITepBble IONBITKN
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKUX
anemeHToB. [IoHATHE O Tpynnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/COV3ICC214

52

Ilepuoauueckuii 3aKOH U
[lepuoauueckas cucrteMa
XUMHUYECKHUX 3jieMeHToB []. 1.
Menaeneesa

https://m.edsoo.ru/X9F1NR3US8

53

[Tepuopl, TpyIIIBI, MOATPYIIIHI

https://m.edsoo.ru/NOMWWJRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX s1ep. M30TOMBI

https:/m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IIEKTPOHHBIX
000/104YEeK aTOMOB DJIEMEHTOB
ITepuoanueckoit cucremsr /. U.
Meunaeneena

https://m.edsoo.ru/T9SYNVEB2

56

XapaKkTepucTuka XMMHUIECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
ITepuoauueckoit cucreme /1. U.
Meuneneena

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuonnyeckoro
3aKOHa IJIs Pa3BUTHUA HAYKH U
npaktuku. /. . MenneneeB —
YUYEHBII, IEaror U rpa1aHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHbIil ypok. O6001eHNEe 1

https://m.edsoo0.ru/ZCQTRPO8Y




cucTeMaTH3alys 3HaHuH /
Bcepoccniickas mpoBepoyHas
pabora

Kontponbnas padota Ne4 o reme
«Ctpoenue aroma. XuMHUYECKas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepoccuiickas
poBepoyHas pabora
DIIEKTPOO aTeJILHOCTH aTOMO

60 JICKTPOOTPHIATEILHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKUX DIIEMEHTOB

61 Honnas xumnueckas CBS3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBanentnas nonsipHas

62 1 https://m.edsoo.ru/EOL3IMT2AE
XUMHUUYECKAS CBA3b
KoBaneHntHas HenomsipHas

63 1 https://m.edsoo0.ru/9YVR3FUXI
XUMHUYECKAS CBA3b

64 Crernedp OKUCIICHUA 1 https://m.eds00.ru/RA6CVXM66
OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJbHBIE PEAKIIUU

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
PesepeHelil ypok. O600IICHHE 1
cucTeMaTU3alUsI 3HAHUM 10 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue atoma. XuMHUYECKAS
CBSI3b»
PesepBHelil ypok. O000IIEHNE U

68 p yp \I,H 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaTH3ams 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoJsbHbie
padoTsI

IIpakTH4eckune
padoTsbI

Jara
U3ydeHust

JJIeKTPpOHHBbIE U(POBHIE
o0pa3oBaTe/bHbIE pecypcChl

[Tepronuueckuii 3aKOH.
[lepnonnueckas cucrtema
XUMHUYECKUX djiemeHToB 1. 1.
Menpaeneesa

https://m.edsoo.rTu/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX DIIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPraHHUYECKUX
BEIIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Buasl XUMHUYECKOW CBA3U U THUIBI
KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI4YS5CFRV

Konrponsnas padora Nel no
teme «IloBTOopenue u
yrIIyOJIeHUE 3HAHUHA OCHOBHBIX
pa3zesnoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

KJ'IaCCI/I(l)I/IKaL[I/I}I XHUMHUYCCKUX
peaKI_[I/Iﬁ 110 pa3jInYHbIM
IMpHU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

[TonsiTHE O cKOpOCTH
Xumudeckon peakuuu. Ilonstue
0 TOMOTEHHBIX U I€TEPOreHHBIX
peakuusax

https://m.eds00.ru/6 VLXCYY 7N




IlonsaTre 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,
BJIMSIIOIIME HA CKOPOCTh
XUMHUYECKON pEaKuu U
IMOJIOKEHHE XUMHUYECKOr 0
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-
BOCCTaHOBUTEIIHHBIE PEaAKIINH

https://m.eds00.ru/648V11026

10

Teopus 2IEKTPOIUTUYECKON
nucconmami. CUIbHEIE U
c1a0bIe IIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHbIe ypaBHEHHsI peakui

https://m.edsoo.ru/VN2SBINIR

12

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHH B CBETE
npesicTaBIeHU 00
BJIEKTPOIUTUYECKON
JIHCCOIAIIHN

https://m.edsoo.ru/SHH81YVXI

13

XHUMHAYECKHE CBOMCTBA COJIcH B
CBETE MpeACTaBICHUI 00
BJIEKTPOJIUTUYECKON
JIACCOIHAIAN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTHE O THApPOIU3E CONEH

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

15

O0600111IeHNE U CUCTEMATU3 AL
3HAaHUH

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckast padota Ne 1.
«Pemrenne sKcrIepUMEHTANTBHBIX
3a71a9»

https://m.edsoo.ru/7VXTFHIT4

17

KonTponbhas pabora Ne2 o

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




TeMe «DJIEKTPOJIUTUYECKAs
IUcconanysg. XUMHYECKHAE
pEaKLUHUH B paCTBOPAX»

18

OO0mas xapakTepucTuKa
raJloreHoB. XUMHYECKHe
CBOICTBA Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xmoposogopoa. ConsHast
KHCIIOTa, XUMUYECKUE CBOMCTBA,
MOJTy4eHue, MpUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckas padota Ne 2 o
teme «llomyuenne cosstHOM
KHUCJIOTBI, U3yUYECHHUE €€ CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, eCIIu
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OOm1ast XxapakTepUCTHKA
snemeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnotpornHble MOAUBUKAITIT
cepbl. Haxoxienue cepsl 1 e€
COEIMHEHUH B IIPUPOJIE.
XUMUYECKUE CBOWCTBA CEPBI

https://m.eds00.ru/CX10EU&PO

24

CepoBo0po/1, CTPOCHHE,
(bU3UYECKHe U XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepsl. CepHas KUCIIOTA,
buznyeckrue u XUMHUYECKUe
CBOWCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKHE PeaKiny, JexKalue
B OCHOBE ITPOMBIIIIIEHHOTO
crioco0a MoTy4eHHsI CEPHOM
KHUCJIOTBL. XUMUYECKOE
3arps3HEeHUE OKpYXKaromei
Cpenbl COSAMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3INON4

27

Briunciienne MaccoBOr 101U
BBIXOJa IPOAYKTa peaKknu

https://m.edsoo.ru/HSJE186 WN

28

OO01mas xapakTepucTuka
37eMeHTOB VA-rpynmsbl. A30T,
pacnpocTpaHeHue B IPUPOJE,
¢bu3nvecKre 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMHuak, ero pu3nvYeckue u
XMMHUYECKHE CBOMCTBA,
MOJTy4Y€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[Tpaktuyeckas padora Ne 3 o
teme «IlomydeHre aMmuaka,
U3YYCHHE €T0 CBOWCTB

https://m.edsoo.ru/JORP641F]J

31

A3oTHasg KHcioTa, eé
¢bu3nvecKkre 1 XUMHYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3zoBanne HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
MUHEPAJIBHBIX Y10OpEHU.
XUMHYECKOE 3arpsi3HEHUE
OKPY’KaIoIleH cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxcun pocdopa (V) u

https://m.edso0o0.ru/GDQJSO3IWP




dbochopHas kucioTa,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, II0JIy4YCHHUE

34

Hcnonb3oBanue GochaTos B
Ka4yeCTBE MUHEPAIbHBIX
ynoOpeHuid. 3arps3HeHHe
IPUPOTHOM cpenl hocharamu

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHEHHE B
npupoe, GpusnueckKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

37

Oxcuppl yriaepoaa, ux
¢bu3nvecKre 1 XUMHYECKUE
CBOMCTBA. DKOJIOrMYECKHUE
po0JIeMBbl, CBSA3aHHBIE C
okcuaom yriaepozaa (IV)

VYroapHasg KUciIoTa U €€ COJIn

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHD6IPA

38

[Tpaktryeckas padora Ne 4 o
teme "l[lonmyyeHue yriekucaoro
raza. KauectBeHHas peakuus Ha
kapOoHaT-uoH"

https://m.edsoo.ru/G2HZXQGCS

39

[lepBoHayanbHbBIE MOHATHS 00
OpraHMYECKHUX BEILECTBAX KAK O
COEIMHEHUSX YIJIepoaa

https://m.edsoo.ru/30TIZ109Z

40

Kpemuuii u ero coequuenus

https://m.edsoo.ru/75JXNHOI8

41

[TpakTuyeckast pabota Ne 5.
Pemenune skcriepuMeHTaTbHBIX
3aj1a4 1mo reMe «BakHenme
HEMETAJUIBI U UX COSIUHEHMUS

https://m.edsoo.ru/O7E8D0D7Z




42

Kontponbhas padota Ne3 1o
Teme «BaxkHenme HeMeTaluibl U
UX COCIUHECHHUS

https://m.edso0.ru/S85J9UGH3

43

OO0mas xapakTepucTuKa
XHUMHUYECKHUX DJIEMEHTOB —
MeTamioB. MeTtannndeckas CBSI3b
" METaJIIndecKas
KpUCTAJUIMYECKas PELIETKA.
dusznyeckue CBOMCTBA METAIIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUI
PsL HAIIPSIKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO1u11e crnocoObl MOTyYeHHS
metaoB. CriaBbl. Beraucinenus
10 YPaBHEHHUSAM XUMHUYECKHX
pEeaKUHnii, €CJIM OJIUH U3
PEareHTOB COICPIKUT IIPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

Ilonstue o KOppO31uu METAJIJIOB

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

47

IllenoynbIe METATIIBI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcuapl M THAPOKCHIBI HATPUS U
KaJIns

https://m.eds00.ru/Q4DX0G3U9

49

IllenoyHO3eMENNBHBIE METAJIIBI —
KaJIbIIMA ¥ MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxneinmme coeTMHEHUS
KaJTbITHS

https://m.edsoo.ru/CJIRO6CMZA

51

O00011IeHNE U CUCTEMATU3 AL
3HaHUH

https://m.edsoo.ru/O5SPXGG1BE

52

JKECTKOCTH BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/ WFMBFTTTP




yCTpaHeHus

53

[IpakTrueckas padora Ne 6 o
teMe "JKECTKOCTh BOJBI U
METOJIbI €€ yCTpaHEHUS"

https://m.edsoo.ru/NFIROKB®&J

54

ATITOMUHUN

https://m.eds00.ru/9ZJ8RD1TV

55

Am@oTepHbIe CBONCTBA OKCHIA U

TUAPOKCH]IA

https://m.edsoo.ru/NISKIIOJ5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

Oxcupl, THAPOKCHBI M COH
xenesa (II) u xxenesza (I1I)

https://m.edsoo.ru/IRTUBLAMP

58

O06001IEHUE U CUCTEMATU3ALIUA
3HaHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemenne sxkciepruMeHTaNBHBIX
3aJa4 1o TeMe «Baxkuenmnine
METaJUIbl U UX COECTUHEHUSD

https://m.edsoo.ru/ZN7G0QSMX

60

Beruncienus no ypaBHEHUSIM
XMMHUUYECKHX PEaKIni, ecliu
OJIMH W3 PEareHTOB JIaH B
M30BITKE WU COACPIKUT
npumecH. Beraucnenus
MacCOBOH JIOJIM BBIXO/A
HPOJYKTA PEaKIuu

https://m.edsoo.ru/AYD2HESIY

61

O000I11IeHNE U CHCTEMATHU3AIHS
3HAHUU

https://m.edsoo.ru/B8TOVTKOP

62

Kontponbnas padota Ne4 o
TeMe «BaxkHelre MeTamisl 1
WX COCIUHCHHUSI

https://m.edsoo0.ru/703C804GN




BGHICCTBa " MaTe€pualibl B

63 . 1 https://m.eds00.ru/OFI32JMTO0
[MOBCEIHEBHOM XU3HU YEI0BEKA
XUMHYECKOE 3arpsi3HEHUE

64 . 1 https://m.edso00.ru/9ANGYEYQI
OKpYKaroIIel CpeIbl
Ponb xumuwm B pemeHun

65 1 https://m.eds00.1u/180Q203Y28
AKOJIOTMUYECKUX MPodIemM
Pe3se i ypok. O0001eHe

66 PBHEIH YP EH et 1 https://m.edsoo.ru/DT1BAS5U4
cHUCTEMAaTH3aIU 3HAHUH
PesepBHEIl ypok. O0001IIEHNE U

67 p yp iH 1 https://m.eds00.1u/P52TJZNXV
cucTeEMAaTH3alNA 3HAHUI
Pe3se i ypok. O0001IeHe

68 PBHEIH YP \1’11 e 1 https://m.edsoo.ru/TMK36TIJZG
cUCTEMATU3aIU 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: ((HCpBOHa‘IaJ'II)HBIe XUMHUYCCKUEC ITOHATHS)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHSATHWA: aTOM,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE
BEIIIECTBO, CMeCh (OIHOPOJHAS W HEOIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XHUMHUYECKOIO
DJIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM, XMUMHUYECKas PEaKIHs,
KIaccupUKalUsg  peakiuil:  peakluud  COSAUHEHHS,  PEaKIUU
pa3NoKEHUs, peaklMy 3aMelICHHs, PEeaKIUu oOMeHa, JK30- U
SHAOTEPMHUUYECKUE pPEaKIHMH, TEIoBod 3(PGEeKT peakiuu, pacTBOp,

MaccoBasi 10J1s BeLeCTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MIOHATHH H

IMPUMCHATH OTU IMOHATHS ITPU OMMUMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBICHHUS (Hopmyi

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUI

1.4

PpacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOIO Y4YCHHA, 3dKOHa

ABoraapo

1.5

OmnpeacCITh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJacCu(UUUPOBAaTh XMMHUYECKHE peakuuu ([0 YUCIYy U COCTaBY

Y4acTBYIOUIUX B PEAKIUH BEILIECTB, MO TEIIOBOMY 3P (DEKTY)

1.7

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJICKYJSIDHYO M MOJISIPHYKO MAacCChl

BCIICCTB

1.8

BBIYHUCIISITh MAacCOBYIO JOJI0O XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COEIMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCIIECCTBA B PACTBOPC




1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJbI IMO3HAHUA — Ha6JIIO,HCHI/Ie,
HU3MCPCHUC, MOACIINPOBAHUC, OKCIICPUMCHT (peaJ'ILHBIfI n

MBICIICHHBIN )

ITo Teme: «Baxueiimmue MMPEACTAaBUTCIIN HCOPTaHUYICCKUX BCIICCTBY

2.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCHA,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OonpeaAc/iTb NPUHAAJIC)KHOCTh BCUICCTB K OHpGI{GJ’IéHHOMy KJ1accy

COCIUHEHHUH 10 popMyIaM

23

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPTaHNYCCKUC BCUICCTBA

24

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaxunﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0 CoOCTaBa, BO3MOXHOCTH IPOTCKAHHUA XHMHYCCKHX

MPEBpaALICHUH B Pa3JIMYHBIX YCIOBUIX

2.6

CIe0BaTh MpaBWJiaM MOJIb30BAaHUS XUMHUYECKONM TOCYyAOM H
1a00paTopHBIM 00OpYJIOBaHUWEM, a TAKKe IMpaBWIAM OOpAIICHHS C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMU IO BBINOJTHEHHUIO
1a00pPaTOPHBIX XMUMHUYECKHUX OMBITOB IO TOJIYYCHUIO H COOUpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPHUTOTOBICHHIO
pacTBOpPOB C ONPENCIEHHONM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacIlO3HABaHUIO pACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO

UH/IUKAaTOpOB (JIaKMyC, (heHoNIpTaNeHH, METUIOPAHXK U APYTHUE)

2.7

MPOBOAUTD PACUETHI MO0 YPABHEHUIO XUMUYECKOM peakiiuu

3.1

I[To Tteme: «llepmoamueckuii 3akoH u llepumogmyeckass cucrema
xumuyeckux siemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoOB.

Xumudeckas ¢BiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peakunumn»

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKHUX TMOHSTHH: AApPO aTroma,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHAas OpOWTalb, paauyCc aToMa,
XUMUYECKas CBSA3b, IOJIAPHAs M HENOJIAPHAs KOBAJECHTHasl CBs3b,
JIEKTPOOTPULIATENIBHOCT, HOHHAs CBs3b, HOH, KAaTHOH, aHWUOH,

CTCIICHb OKHCJICHHA

3.2

KJ'IaCCI/I(bI/IL[I/IPOBaTb XUMHNUYCCKHNE 3JICMCHTBI




33

OINKCHIBATh M XapaKTepHu3oBaTh TaOimuuHyio ¢opmy Ilepuonndeckoit
CHUCTEMBI XMMHMUYECKHMX DJIEMEHTOB: pa3iuyaTh IOHSITHUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas noxrpymmna (brpymma)y,

«MaJble» U «OOJIBIITHEY MepruoabI

34

packpbiBaTh cMmbicn llepuomndeckoro 3akona JI.M. Menneneena:
JIEMOHCTPUPOBATh MOHMMAHKE MEPUOIUYECKON 3aBUCUMOCTU CBOWCTB
XMMHYECKHX OJJIEMEHTOB OT HuX TnosioxkeHuss B Ilepuonnueckoi

CHCTEMC

3.5

COOTHOCUTh  OOO3HAUEHMs, KOTOpbIE HMMEIOTCS B TaOiuIe
«llepuognueckas  cucrema  XuMuyeckux  anemeHtoB  J[.H.
MeHnneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsij sjapa, o0IIee YHuciIo

3JIEKTPOHOB U paclpeiesIieHUEe UX MO 3JIEKTPOHHBIM CIOSIM)

3.6

OmnpeacCITh CTCIICHDb OKHCJICHUA QJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

OnpeacsiITb BUI XHMHYCSCKON CBSI3U (KOBaHeHTHaﬂ u I/IOHHaﬂ) B

HEOPTraHNUYCCKUX COCANHECHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((BeH_IeCTBO U XUMHYCCKas pCaKus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSTHI: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, SJIEKTPOJIMTHUECKAss JHCCOLUALINS,
peakIMy MOHHOTO OOMEHa, KaTaln3aTop, XMUMHYECKOE pPaBHOBECHE,
obpatuMple W HEOOpaTHUMbIC  pPEAKIMH,  OKHUCIUTECIBHO -
BOCCTAHOBUTEJNIbHBIC  PEAKIIMHM,  OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJIEHWE ¥  BOCCTAHOBJICHUE, aJUIOTPONHUs, aM(OTEepHOCTH,
XUMUYECKasi CBS3b  (KOBAJCHTHAs, WOHHAs, METAJUTMYECKas),

KPUCTAJUIMYECKasl PEIIETKA, CIUIABbl, CKOPOCTh XUMUYECKON PEAKIIUH

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MMOHATHI H

MMPUMCHSATH 3TU IMMOHATHA ITPU OMMUCAHUUN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTABJIAATb YPABHCHUA BHCKTPOHHTquCKOﬁ Jucconmanyu KHUCJIOT,




LICJIOYEH WM COJIEM, IOJIHBIE M COKPAIIEHHBIC YPaBHEHHs pPEaKIUil

HOHHOI0 0OMeHa

1.4

pPacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

NMoCpeACTBOM COCTABJICHUA DJICKTPOHHOT'O OajraHca dTHX peaKHI/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YPaBHCHHUIO XHUMHYECKOHN pC€aKiuu

I[To temam: «Hemerammiel m MX coeOuHEHUs» U «MeTalulbl U UX

COCTMHEHUS»

2.1

XapaKTepUu30BaTh (OMUCHIBATh) OOIME U CTICIIM(PUIECCKIE XUMUIECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, MOJTBEpXkAasi OMHUCAHUE
MpUMepaMu MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIINX

XUMHUYECKHUX PEaKLUn

2.2

COCTAaBJIAATh YPABHCHUA peaKHHﬁ, MMOATBCPIKKAAOIIUX CYHICCTBOBAHNC

IeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB
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IMPOIrHO3UPOBATH CBOICTBa BEIISCTB B 3aBUCHMOCTH OT UX CTpOCHHA,
BO3MOXHOCTH IMPOTCKAHUA XHMHUYCCKHX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSX

24

CIEI0BAaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TIOCYAOM H
1abopaTopHBEIM 00OpYAOBaHMEM, a TAKKe IMpaBWIaM OOpaICHHS C
BEIICCTBAMH B COOTBETCTBUH C HWHCTPYKIUSMH IO BBITOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB IO TOJIYYCHUIO W COOUPaHUIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIIEKUCIIOTO ra3a)

2.5

MPOBOANTH PEAKLMH, MOJATBEPKIAONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEINECTB: PACIIO3HABATH ONBITHBIM MYTEM XIJIOPHUJI-,
Opomun, wWomua, kapOonat, Qocdar, cunmkar, cyabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,

MPUCYTCTBYIOIIKE B BOJIHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECTB

ITo Teme: «XuMHS U OKpY>Karolasi cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYeCKuMX mnoHsTui: [IJK

BEILIECTBA; KOPPO3US METAIIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalvun MBICJIUTEIBHON JE€ATCIbHOCTH —
aHalilu3 MW CHHTC3, CpaBHCHHC, 0606II_ICHI/IC, CHUCTCEMATHU3alluIO,
BBIABJICHHC IIPUYHMHHO-CJIICACTBCHHBIX CBsA3eH — AJist U3YUCHUS
CBOMCTB BCIICCTB MW XHMMHYCCKHX peaKHHﬁ; C€CTCCTBCHHOHAYYHbIC

MCTOAblI IIO3HAHUA — Ha6J'II-OI[eHI/I€, U3MEPCHHUEC, MOJICIINPOBAHUC,




AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1

HCpBOHaanLHBIC XUMHNYECKUEC ITOHATHUSA

1.1

[Ipenmer xumun. Ponp XUMUM B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. Pu3MuecKUe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BC€IICCTB

1.2

IlonsTrue 0 MeTOaX MO3HAHUSA B XUMUM. UHCTHIE BEIIECTBA U CMECH. CnocoObl

paszeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumudeckrue dneMeHThl. CHMBOJBI  XHMHYSCKHX

371eMeHTOB. [IpocThlie U c0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckasi popmyia. BaneHTHOCT, aTOMOB XMMHMYECKUX IJIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemlecTB.  OTHOcHUTeNbHas ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHAs Macca. MaccoBas 0Jsl XUMHUUYECKOro dJIEMEHTa

B COCAMHCHUN

1.5

KonunuectBo BemectBa. Mosb. MomsipHass Macca. B3aumocBs3p koindecTsa,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHYECKHX COCTUHEHUI

1.6

Ouznyeckue U XUMUYECKUE SIBJICHHS. XUMUYEeCcKas peakius U e€ MpU3HAKHU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Kinaccudukarus

XUMHUYECKHUX peaKiuil (COequHEHMs, pa3IokKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, C MpaBUIaMHU
paboTel B Jaboparopuu U TOpuéMamMu  oOpaiieHuss ¢ J1adopaTOPHBIM
o0opysOBaHHEM, H3yYe€HHE U ONUCaHWe (QU3UYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEMIeCTB, HaOmoneHue ¢(u3nueckux (TUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KHIICHUE W KOHICHCAIUS BOJBI) U
XUMHYECKHX (TOpeHHe CBeYd, [MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBIE MeJla C KHUCJIOTOW) sBIEHUM, HAOMIOJEHUE W ONHCAHHE
OPU3HAKOB MPOTEKAaHUS XUMHYECKHX peakuuid (pas3lokeHwe caxapa,
B3aMMOJICHICTBHE CEPHOIl KHUCIOTBI C XJIOPHIOM Oapus, pa3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Kelie3a C paCTBOPOM

conu menu(Il), uzydenue cnoco6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHuTa,




¢ubTpoBaHMe, BBHIAPUBAHUE, AUCTIIULALMSA, Xpomatorpadus), MpoBeACHUE
OYHMCTKH MTOBAPEHHOH COJIM, HA0JII0/IEHUE U ONTUCAHKE PE3yJIbTaTOB POBEICHUS
OIbITA, HJUIFOCTPUPYIOLLETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJeel

MOJIEKY (IIApOCTEPIKHEBBIX )

Bakueimme npeaACTaBUTCIIM HCOPraHMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sineMeHT W mpocToe
BemecTBo. Haxoxnenue kuciopona B MpHUpone, PU3NUYECKHE U XUMHUECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoOsl
NOJYYCHUsI KHUCIIOpOoJia B JIAOOPATOPUU W MPOMBIIUIEHHOCTH. Kpyrosopor

Kuciopoaa B npupoge. O30H — aioTponHast MOAU(UKALUS KUCIOpoaa

2.2

TennoBoil 3PEeKT XUMUIECKOH peakiuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHJIOTEPMUYECKUE PEAKIMU. TOIUIMBO: YroJib U METaH. 3arpsA3HEHUE BO3/1yXa,

yCUJICHHE TApHUKOBOTO 3(PeKTa, pa3pylIeHne 030HOBOTO CIIOs
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Bonopon — ameMeHT M mpocToe BemiecTBO. HaxokneHwe Bomopoaa B MPHPOJIE,
(¢u3nueckue M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI TONyYEeHHSI.

Kucnots! u conu

2.4

2.5

Mounsipabiit 00BEM ra3oB. Pacu€Tbl o XUMHUYECKUM YpaBHEHUSIM

®usnyeckue CcBoWcTBA BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacellieHHble M HEHACHIIIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nmons BemecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe M B KU3HM 4denoBeka. Kpyrosopor
BOABI B IpUpOAE. 3arpsA3HEHHE MpUPOAHBIX BoA. OxpaHa M OYMCTKA

IMPUPOIAHBIX BOJI

2.6

Knaccudukanus Heopranmdyeckux coenuHeHuid. Oxcuapl. Knaccuduxanums
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHble) U
HeconeoOpasyromue. Homenknarypa okcugoB. Pusmueckue M XUMHUECKUE

CBOIiCTBa OKCUAOB. [loilyueHrne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUI: WIENOYM U HEPACTBOPUMBIE
ocHoBanus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOKCTBA

ocHoBaHuil. [loryueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus xucinor. HomeHknatypa kucinor. dusmueckune u
XUMHUYECKHE CBOWMCTBA KHUCIOT. Pan aktuBHocth MetauioB H.H. bekerosa.

HonyquHe KHUCJIOT

2.9

Conu. Homenknatypa coseil. @usznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue conei




2.10

I'enernueckas cBsI3b MCKAY KJIaCCaMH HCOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUH  HKCHEPUMEHT: KaueCTBEHHOE ONpeAeNieHHe  COAEpIKaHUs
KHCJIOpO/ia B BO3JyXe, IMOJy4yeHHe, cOOMpaHHe, paclo3HaBaHME U H3Yy4EHUE
CBOWCTB KHCJIOpO/a, HAaOII0AEHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M
yCIIOBHS BO3HUKHOBEHUS U IpEeKpalleHusl ropeHus (1moxkapa), 03HaKOMIICHUE C
o0Opa3llaMy OKCHJOB M ONHCAaHUE HUX CBOMCTB, NOJy4YeHUE, cOoOMpaHue,
pacro3HaBaHHE M HU3y4eHHME CBOWMCTB BOJOpoJa (FOpPEHHE), B3aUMOJEHCTBHE
Bogopozaa ¢ okcunom meau(ll) (Bo3MOKHO MCTIOTB30BaHKE BHIEOMATEPHATIOB),
HaOmoleHne 00paslloB  BELIECTB KOJIMYECTBOM | MOJb, HCClEeIOBaHUE
O0COOCHHOCTENl pAacTBOPEHMs BEIIECTB C Pa3jIMYHOM  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOW JOJIEH pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEHCTBHE BOJBI C MeTallaMU (HATPUEM M KaJbI[HEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), ONpECICHHE pPacTBOPOB
KUCJIOT M IIeJOYed C IMOMOUIbI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3UYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUs
OKpacKd MHIMKATOpPOB B pacTBOpax KHUCIOT M INEJOYed, H3ydYeHue
B3auMmojieicTBug okcuaa Meau(ll) ¢ pacTBopoM cepHOM KUCIOTBI, KHUCIOT C
MeTaJulaMH, peakUil HeUTpaau3aluy, NoJIy4eHue HepacTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOT0 MeTajula JpyrdM M3 pacTBOpa COJIM, peLIeHue
HKCIEPUMEHTAIBHBIX 3a/a4y Mo TeMe «BaxHelme knacchl HEOPraHMYECKUX

COEIUHEHUI

[Tepnonnueckuii 3axoH u [leproandeckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CTpoeHne aToMOB. XUMUYecKast CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITUN

3.1

[lepBble MOMBITKM KiIacCH(PUKALMKM XUMHUYECKUX »diieMeHTOB. [lonarue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U LIEIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI
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ITepronnueckuii 3akoH. [lepuoanyeckas cucrema XuMu4ecKux 3memMeHToB .M.
Menpeneena. Kopotkonepuonnas u JUTMHHOTIEPUOTHAS hopmbI
[Iepnoanueckoit cucrembl XuMmuueckux oanemeHtoB J[.M. Menneneesa.
[Iepynoasl m rpynnel. PU3MYECKUH CMBICT HOPAIKOBOTO HOMEpPA, HOMEpPOB

IIEPHO/Ia U IPYIIIBI JIEMEHTA

33

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

JNIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XHMHUYECKHX 3IIEMEHTOB




[Tepuonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 110 €ro MojoxeHuro B [lepuonuueckoii cucreme /.M. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB MO TpylnaM M MEepUOIaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMUUYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. .M. MenneneeB — yuyéHblil u

TpaXXJIaHUH

3.5

Xumuueckass CBsi3b. KoBaneHTHas (MOJspHAss W HEMOJSpHAsi) CBS3b.

DIIEKTPOOTPULIATETILHOCTh XUMHUECKUX 2JIeMEeHTOB. loHHas CBA3b

3.6

Crenenp okuciacHusA. OKHCIMTEIHEHOBOCCTAHOBUTCILHBIC pCaKkuunu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTECIIH

3.7

XHUMUYECKUN OKCIICPUMCHT: HU3YUYCHUC o6pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMMOJICICTBHE TUApOKCHuAa IUHKA C PACTBOPAMH KUCIIOT U
menoqeﬁ, MMPOBCACHUEC OIIBITOB, WJIIOCTPUPYIOIIHUX HPUMEPBI OKHCIUTCIbHO-

BOCCTAaHOBUTCIBHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKnuun pa3jioKCHUs, COC,Z[I/IHeHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHUS

BemectBo u xumundeckas peakuusi. [loBropenue

1.1

[Iepnonnueckuii 3akoH. Ilepuonnueckas cuctema XxuMudeckux snemeHTon J1.1.
MenpeneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kajlusd, KaJlbLUi MU HX
COCAVMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoit

CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BHAbl XHMHUYECKOH CBA3U. THIIBI KpUCTATNINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIESCTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peIJ_IéTKI/I
1 BUJAa XUMHUYECKOM CBS3M. KHaCCI/I(I)I/IKaI_II/IH U HOMCHKIJIaTypa HCOPIraHUYICCKUX
BCIICCTB (Me)KI[YHapOI[HaH n TpI/IBI/IaJ'ILHaH). XHUMHUYEeCKHe CBOMCTBA BCIICCTB,
OTHOCAIIMUXCA K  Ppa3jMd4HbIM  KjJacCaM  HCOPraHUYCCKHX COCHHHGHHﬁ,

TCHCTHUYCCKas CBA3b HCOPraHMYCCKUX BECIIECTB

1.3

Krnaccudukanms XuMudeckux peakiuii Mo pa3IuyHbIM [IpU3HAKaM (110 YUCITy U
COCTaBy YyYacCTBYIOIIMX B pEakLUUU BEUIECTB, MO TeIuioBoMy 3¢ddexTy, 1o

W3MEHCHHIO CTCIICHEH OKHCICHHUS XUMHUYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 Yy4YyacTHUIO Karajlu3aropa). OK30- H DJHAOTEPMHUYECKHE  PpEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XUMHUYECKOMN pcaknuuu

1.4

ITonsatue 00 O6paTI/IMBIX n HeO6paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX U I'€CTCPOTCHHBIX PCAKIUAX. ITonsiTHE O XMMHUUECKOM PaBHOBCCHHU.
CDaKTOpr, BJIIMAIOINHUEC Ha CKOPOCTb XUMHYSCKOHN p€akKiuyu H IIOJIOKCHUC

XUMHYCCKOT'O paBHOBCCHA

1.5

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuum, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHne  ypaBHEHUI
OKHCJIUTEBHO-BOCCTAHOBUTEIBHBIX PEAaKIUM C HCIOJIB30BAHHEM METOJA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31EKTPOIUTUUECKON IHUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annonbsl. MexaHu3M JUCCOIMAIIMKM BEUIECTB C PA3IMUYHBIMU BHUJIAMU
xuMHuueckoi cBsa3u. CteneHp guccouuanui. CUIbHBIC U cladble SJIEKTPOIUTHI.
Peaknuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUs PEaKlMii MOHHOTO OOMeHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakuuid. CBoiicTBa KHCIOT,
OCHOBaHMH U coOJell B CBETe MNPEACTABICHUNA 00 SIEKTPOIUTUYECKOM

Jucconuanmu. KauecTBeHHEIC PCaKIMu Ha NOHBI. Ilonsarue o TUAPOJINU3C coJieit

1.7

XUMUYECKUN HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMHU KPUCTATIIMYECKUX
pEmETOK HEOPTraHWYECKHX BEIIECTB — METAJJIOB M HEMETauioB (rpadura u
ajMasa), CJIOXKHBIX BEUIECTB (XJIOpUAa HATpus); HCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakmud OT BO3JCUCTBUS pa3IUYHBIX (DAKTOPOB;
UCCJIEIOBAHUE  DJJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEUIECTB,  Ipolecca
JUCCOLMAILMMA  KUCTOT, Iefioued u coieil  (BO3MOXKHO HCIOJIb30BaHHE
BHUJIEOMATEpPHUAJIOB); TPOBEJIEHHE OIbITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BBIICICHUE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WUJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUM (TOpEeHHe, peaKIMu Pa3jI0KEHUS, COCAUHEHU);
pacro3HaBaHUE HEOPTAaHMUYECKUX BELIECTB C MOMOILBIO KAU€CTBEHHBIX PEAKIUI

Ha WOHBI; pCHICHUEC DKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramne! u nx COCIUHCHUA

2.1

OO6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U Gu3nyYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajgoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa
(B3auMopelicTBHE € MeTa/llaMH, HEMETAJUIAMHM, LIEJI04YaMH). XJIOPOBOAOPO.

ConsiHas KHCIIOTa, XUMUYECKHE CBOWMCTBA, MOJIydeHHUE, MpuMeHenue. JleiictBue




XJIOpa M XJIOPOBOAOPOAA HAa OPraHU3M YeJIOBEKa. BakHeliue XJIOpUAbl U UX

HAXOKJEHUE B MPUPO/JIE

2.2

OO6mas xapakrepucTuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOECHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoenue u pu3nyecKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOJA M Cepbl. AJIOTPONHBIC MOJU(PUKAINH
KUCJIOpoZa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOECHUE,
(dbu3mdyeckue W XUMHUYECKHe CBOMcTBA. OKCHIBI CEpbl Kak IPEICTaBUTEIIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHcJoTa, (bHSI/ILICCKI/Ie U XHUMHUYECKHE CBOMCTBA
(oOmme Kak TpeacTaBUTENS Kiacca KUCIOT W crenuduueckue). XuMUIeCKue
peaKkIuu, Jiexalliue B OCHOBE MPOMBIIUICHHOTO CIoco0a MOMyYeHHUs CEepPHOM
KHCJIOTHEI. HpI/IMeHeHI/Ie. COJ'II/I cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAsA PCAKIUA Ha
cynbdar-uon. HaxoxaeHnue cepsl U €€ COCAMHEHHUN B MPUPOJE. XUMUISCKOE
3arpsA3HEHUE OKpYXalolEld Cpellbl COSAMHEHUSIMU Cephbl (KUCIOTHbBIE JOXKIH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUS
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OO6mass xapaktepuctuka d51eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUA. A30T, paCIpOCTpaHEHUE B PUPO/IE,
(u3nueckrue U XUMMHUECKHe cBoiicTBa. Kpyrosopot a3zota B mpupoje. AMMHUAK,
ero (usmyeckue M XUMHUYECKHE CBOMCTBA, MOJy4yeHHe M npumeHnenue. Conu
aMMOHHUA, WX (QU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBAa, MPUMEHCHHE.
KauecTBeHnHas peakiusi Ha HOHbI aMMOHHUSA. A30THasi KUCJIOTa, €€ MOJyYeHue,
(dbu3mdyeckue M XUMHUYECKHE CBOWMCTBA (00OmMME Kak TMPEACTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Vcnonb30BaHre HUTPATOB U COJCH aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX yA0OpeHu. XUMHUYECKOE 3arpsi3HEHUE OKPYIKaOIIeH
Cpebl COEIUHEHUSMH a30Ta (KUCIOTHBIE JT0XK/IH, 3arps3HEHHE BO3/1yXa, TOYBbI

U BOJI0OEMOB)
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®ocdop, amtorponnsie Mogudukanuu docdopa, puznyeckrne U XUMUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QusMueckue u
XMMHYECKHE CBOicTBa, monydeHue. Mcnosnb3oBaHue ¢ochaTtoB B KayecTBe

MUHEPATBHBIX YI00pEHHI

2.5

O6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ, aJJIOTPOIHBIE
Moau(pUKAIMU, PACIPOCTPAHCHHE B TPHUPOAE, (PU3MUECKHE M XUMUYCCKHE
cBoicTBa. Ancopb6uusi. Kpyrosopor yriaepona B npupone. Okcuubl yriepoaa,
ux (1)I/I3I/I‘ICCKI/IG U XUMHUYECKUC CBOfICTBa, I[GflCTBHG Ha JKHBBIC OpraHU3MBI,

MOJIY4YCHHUEC U MPUMCHCHUC. OKOJIOTHUECKHE HpOGHeMI)I, CBsA3aHHBIC C OKCHJOM




yriepoaa(lV); rumore3a rio0ajabHOTO NOTEIUICHHUS KIMMATa; MapHUKOBBINA
a¢dext. YrompHas KucioTa U €€ COoiMM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHat-
noHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEIUIIUHE, MPOMBIILICHHOCTH U

CEIILCKOM XO3SIHUCTBE

2.6

[lepBoHauanbHble MOHATUS 00 OPraHWYECKHUX BELIECTBAX KaK O COEAMHEHMSX
yriaepoga (MeTaH, 3TaH, 3TWUJIEH, AaleTWIEH, 3TaHOJ, [JIMLEPHUH, YKCyCHas
kucnora). Ix coctaB u xumudeckoe ctpoeHue. I[lonstue o Ouonormuecku
BAXKHBIX BEILECTBAX: XHpax, OeNKax, yriaeBoJax — M HMX POJU B KU3HU
yeloBeKa. MarepuajlbHOe €JIMHCTBO OpPraHMYeCKMX W HEOpraHMYeCKHX

COEeIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue ¢ XUMHUUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMeHenne. CoequHeHus KpeMHUs B mpupoje. OOmue mnpenctaBieHust 00
okcune kpeMHUA(IV) u kpemHueBoit kucinore. CUITUKAThI, UX UCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaxkHelMe CTpouTeIbHbIE MaTepUabl:
KEepaMHKa, CTEKJIO0, IIEMEHT, OeToH, Xkene300eToH. [IpoGieMsl Ge3omacHOro

HCIIOJIb30BaHUS CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCJOTBI; IIPOBEICHHE KAa4€CTBEHHBIX PEAKINW Ha XJIOPHUJ-
MOHbl U HAOJIIOJIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)Karollue
(u3nuecKre U XMMUYECKHE CBOMCTBA rajloreHOB U MX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEPHUATIOB); O3HAKOMJIEHME € 0Opa3laMu XJIOpPUIOB
(raloreHu10B); O3HAKOMJICHHE C o0OpaslamMu cepbl M e€ COeIUHEHHSIMHU
(BO3MOXKHO HCTOJB30BAaHUE BUACOMATEPHANIOB); HAOMIOJEHUE TpoIecca
o0yriMBaHus caxapa IoJ JeHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOM KHCIOTHI;
M3y4eHUE XMMHUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuu Ha cynb(ar-uoH H HaOMOJeHHE Tpu3HaKa eé
NPOTEKAaHHUs; O3HAKOMIIEHHE C (PU3NUYECKUMH CBOWCTBAMHM a30Ta, (hocdopa 1 ux
COEMHEHUH (BO3MOYKHO HCIOJb30BaHUE BHJEOMATEpUANIOB), 0Opa3LaMu
a30THBIX U (oCcHOPHBIX YAOOPEHUH; TIOTyYeHHE, COOMpaHKe, pacliO3HABAHHUE U
U3y4YCHHE CBOMCTB aMMMAKa; IPOBEICHHE KAYECTBEHHBIX pEAaKIUi Ha HOH
amMMOHMSIT U ¢docpaT-MOH U HU3YYEHHE MPU3HAKOB MX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPHANIOB); HM3YyUYEHUE MOJIEIEH KpHUCTAUIMYECKUX
peméTok anmasza, TrpaduTa, (QyIepeHa; O3HAKOMJIGHHE C MPOIECCOM

aJIcopOIMK PacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM




IIPOTUBOra3a; IOJy4eHue, coOupaHue, pacloO3HaBaHUE U HM3Y4YEHHE CBOMCTB
YIJIEKUCIOro Tra3a; IPOBEJeHHE KadeCTBEHHBIX pEaKkIMid Ha KapOoHaT- H
CWJIMKAaT-MOHbl M W3yUYEHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIIEHUE C
NPOAYKIMEH CHIMKAaTHOM MPOMBIIUIEHHOCTH; PELIEHHE SKCHEePUMEHTaTbHbIX

3a/1a4 1o TeMe «BakHelIIne HeMeTauIbl 1 UX COSIMHECHU

MerTannel 1 UX COSTMHEHUS

3.1

OO01as XxapakTepUCTUKa XUMUUECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepmoanueckoil cucreMe XuMUYecKHX dieMeHtoB JI.U.
MenneneeBa u crpoeHust aroMoB. CTpoeHHe MeTaJIoB. MeTalliinuecKas CBs3b U
MeTaJlJIM4ecKasl ~KpUCTajsInyeckass pemérka. OJIEKTPOXUMHUECKHH  psij

HaIPSHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUYECKUE CBOKMCTBa MeTayioB. OOIMe crnocoObl NOTydYeHUs
MeTauioB. [ToHsATHE 0 KOPPO3UN METANJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Cruiasl (CTallb, YyTyH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B

6LITy " MIPOMBIIIJICHHOCTH
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[Ilenoynsle MeTayuibl: INONOXKEHHE B llepuonmyeckoil cucTeMe XHMHUYECKUX
anemeHToB [I.M. MenneneeBa; CTpoeHHE X aTOMOB; HaX0XIEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanus. [IprMeHeHue IIeNOYHBIX METAUIOB M HUX

COEINHEHUI

3.4

Illenouno3eMeabHBIE  METAIBI MarHuii ©W  KaJdbIIUM: TIOJOXKEHHE B
[Tepuoanueckoil cucteme XuMU4eCKUX 1eMeHToB J[.M. MeHneneesa; ctpoeHue
X aTOMOB; HaxOXIeHHE B mnpupone. Puznueckue U XUMHUYECKUE CBOMCTBA
MarHus YU Kaiublusd. BakHeimme coenvHeHHMs Kayiblus (OKCHA, THAPOKCHUI,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuit: nonokenue B Ilepuoanueckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; crpoeHHe aroma; HaxokAeHue B mpupoze. duszuyeckue u
XUMHYECKHE CBOMCTBA alfOMUHUA. AM(DOTEpHBIE CBOWCTBA OKCHIA M THUAPOKCHIA

AJIFOMHHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3aeMeHToB . 1.
MeHneneeBa; CTpOSHHE aTroMa; HaxOXIeHHEe B npupoxe. Dusmveckue u
XMMHUYECKHE CBOMCTBa >xene3za. Okcuipl, ruapoxkcuabl u conu skenesa(ll) u

xenesa(Ill), ux cocras, cBoiCTBa U MOJTy4YeHUE

3.7

XHUMHYECKUN OKCIICPUMCHT: O3HAKOMJICHHEC C o6pa3uaM1/I METAJJIOB U CIIJIaBOB,

Hux (I)I/I3I/ILICCKI/IMI/I CBOfICTBElMH; HU3YYCHUC PE3YJIbTAaTOB KOPPO3UHU MCTAJIJIOB




(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocobeHHOCTeH
B3aUMOJICHCTBUSL OKCHJIA KajblMsi U HATpus C BOAOM (BO3MOXKHO
KCIIOb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIIEJIOBAHUE CBOWCTB MKECTKOW BOJBL;
mporecca TOpPEHHUs Kelle3a B KHCIopoae (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUsl KAUYECTBEHHBIX PEAKIMI HA MOHBI
(MarHusi, Kajblys, adroMuHMs, HHKA, sxkeneza(ll) w sxemesza(Ill), memm(ID);
HaOJII0/IEHUE U OMMCaHUE MPOLECCOB OKpAlIMBaHUs IUIAMEHU MOHAMH HaTpus,
Kamuss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHME  BHJEOMATEPHAJIOB);
nccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AJOMUHUS U TUIPOKCHUIA
LIMHKA; PEIICHNE HKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxxHelme MeTauisl U

HUX COCAUHCHU A

X¥MHMS ¥ OKpyKarolas cpeaa

4.1

HoBble maTepuanbl u TexHonoruu. BemectBa n mMarepuanbl B IOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUs U 310pOBbe. be3ornacHoe Mcnoib30BaHNue BELIECTB U
XUMHYECKHX peakuuil B ObiTy. IlepBas mOMOIIb MPU XUMHUYECKHX OXKOTaxX M

OTpAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOW  TPaMOTHOCTH.  XMMHMYECKOE  3arpsA3HCHHE
okpyxaromien cpensl [1/IK. Ponp XxuMuun B penieHUH 3KOIOTHUECKUX MpooIem.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(PTb),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
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XUMUYECKUI 3KCIEPUMEHT: U3y4eHHEe 00pa3l0B MAaTepUaNoOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPHaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HPOT'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NPoBePsIEMOro
TpedOBaHMS

IIpoBepsiemble TpeOoBaHUsI K MNpPeAMETHBIM pe3yJbTaTam
0a30BOr0  ypPOBHSI OCBOEHHMSI OCHOBHOW o00pa3oBaTe/ibHOM
NMPOrpamMMbl OCHOBHOI0 001ero oopazosanusi Ha ocHose ®I'OC

1

[IpencraBnenmue:

1.1

O I[I03HABAa€MOCTH SIBJICHUI MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOMU
3HAYMMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSA, KOMIIOHEHTa OOIIEeH KyJIbTYpbl M MPaKTHYECKOU
JEATEIPHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHNUMAaHHEC MECTAa XUMUHN CPCAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IMO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJI

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccnoHanbHON ESITEIBHOCTH, CBI3aHHBIX C XUMUCH U
COBPECMCHHBIMH TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYalOIMMCS paccMaTpUBaTh
XUMUIO KakK cdepy cBoe Oynyiieit mpodeccuoHanbHOM AesITeNbHOCTH
U CJeNlaTh OCO3HAaHHBIM BBHIOOP XMMHHU KaK HPOQUIBHOIO IpeaMera

MIpH TIEPEX0/I€ HA YPOBEHB CPEAHETO 00IIEro 00pa3oBaHMs

Binanenue cucreMoll XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTEMY XUMHUYCCKHUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BOKHCUIIINEG XHMHYCCKUC IIOHATHSA: XHUMHYCCKUM DJIEMEHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsA CMECh, OTHOCHTEIIbHBIE aTOMHAasi M MOJICKYJISIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsS Macca, MOJISIPHBINA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, peakMu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, pPEaKIuu
3aMEIleHHs, peaknud oOMeHa, TEIUIOBOM 3((EeKT peakimuu, dK30- U
DHIIOTEPMHUYECKUE DPEAKIMH, PACTBOP, MAccoBask OIS XHUMHUYECKOTO
DIIEMEHTA B COSTMHEHUH, MAacCOBas JIOJISl U TIPOIICHTHAST KOHIICHTPAIIHS

BELIECTBA B pacTBOPE, SAPO aTOMa, JIEKTPOHHBIHN CIION aToMa, aTOMHast




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKAsl CBSI3b, JJIEKTPOOTPHULIATETILHOCTD, MOJIIPHAs U HETOSIpHAs
KOBaJICHTHAas CBsA3b, HNOHHaA CBA3b, METaAJIJINYCCKas CBA3b,
KpUCTATMYeCKass pemérka (aToMHas, WOHHAs, MeTaJuIndecKas,
MOJICKYJISIpHAS), WOH, KAaTHOH, aHWOH, DJIEKTPOJUT M HEIIEKTPOJIHT,
ANEKTPOJIUTHYECKas  JTUCCOIMAlMS, pEeaklud HOHHOrO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHMHM,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHHME U  BOCCTAHOBJEHHE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peaKluu,
CKOpPOCTb XUMHYECKOW peakuuu, karamusarop, [IJK, xkopposus

MCTAaJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIArarolie 3aKOHbl XHMHUH: 3aKOH COXPAHEHHS MAacChl,
nepuoanuecku 3akoH .M. MeHnaeneeBa, 3aKOH IIOCTOSHCTBA

CcoCTaBa, 3aKOH ABOFaI[pO

23

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIApHAaA TCOpH, TCOpHA

BHGKTpOHHTHqCCKOﬁ Jucconuanmu

BJ'Ia,Z[eHI/Ie OCHOBaMHM XUMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yMEHHE NMPaBUIbHO UCOIb30BaTh U3yUEHHbBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM wumclie MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBBHI,
OPOAYKTHl NEepepabOTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOJOPO/IOB
(yrmsi, mpupoAHOro rasza, HeTH) B OBITY, CEIBCKOM XO3AWCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHHE 3HAUEHUS YKHPOB, OEIKOB, YIIEBOAOB
JUIsl OpraHr3Ma 4ejIoBeKa; YMEHHUE ITPOTrHO3UPOBATh BIMSIHUE BEILIECTB
U XMMHMUYECKHUX IIPOLIECCOB HA OPraHM3M YEJIOBEKAa M OKPYKAIOIIYIO

IMPUPOAHYIO CpEaYy

3.2

YMCHUC HUHTCTIPUPOBATH XUMHUUYCCKHUEC 3HAHUSA CO 3HAHUAMU OPYTUX

y4eOHBIX MPEIMETOB
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HaJIMYUe OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHKAMHM MH(pOpMaluu
N0 XWMHUHU (Hay4yHas U HAY4YHO-IOIMYJISIpHAs JIUTEpaTypa, CJIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC O0O0BEKTUBHO OLICHUBATH HH(i)OpMaIII/IIO O BC€HOICCTBAX, HX
MMPEBPALICHUAX u MPAKTUICCKOM MNPUMCHCHUU u YMCHUC

HCIIOJIB30BaTh €€ IJI pCIICHU A y‘l€6HO-HO3HaBaTeHBHBIX 3aaa4

Brnagenue ocHoBaMM IOHSATHMHOIO arrapara M CHMBOJHMYCCKOTO

A3bIKa XMMHUHU OJIA COCTaBJICHHA (bOpMy.H HCOPraHNYCCKUX BCIICCTB,




YpPaBHEHUM  XUMHUYECKUX  pEaKLUMi; OCHOBAMH  XHMHYECKOU

HoMmeHKksatypsl (IUPAC u TpuBnanbHON)

VYMeHne OOBSICHATH CBSI3b IOJOKEHHS JJIEMEHTA B HCpHOI[H‘-ICCKOfI
CUCTECMC C YHCIOBBIMHU XApPAKTCPUCTUKaMU CTPOCHUA ATOMOB
XUMHUYCCKHUX JJICMCHTOB (COCTaB u 3apsaa dapa, o6mee qucCJio
BJIGKTI)OHOB), paciipeaciacHueM JJICKTPOHOB II0 OJHEPIrETUYCCKUM

YPOBHSIM aTOMOB NIEPBBIX TPEX MEPHUOOB, KAJUS U KaIbLIH

[IpencraBnenue 0 MEPUOINYECKOMN 3aBICHUMOCTH CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aToMma, 3JEKTPOOTPULIATENIbHOCTH),
IOPOCTBIX M CJOXHBIX BEIIECTB OT TMOJOXKEHHUS JJIEMEHTOB B
[lepnoguueckoir cucreme (B Majblx IMEpUOJax M IJIaBHBIX

HOI[prHHaX) H DJICKTPOHHOI'O CTPOCHHUA aTOMa

YMmenue kinaccuuumpoBarh:

7.1

XUMHNYCCKHUEC DJICMCHTBI

7.2

HEOpPTraHNYCCKHUE BCIICCTBA

7.3

XUMHYECCKUEC pCAKIIUU

YMeHue onpenenrs:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XHUMHWYCCKUX DJJICMCHTOB, 3apsn

HOHa

8.2

BUJ XHMHUYECKOM CBS3M U THII KpHCTaHHHqCCKOﬁ CTPYKTYpbl B

COCAMHCHUAX
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XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BEUIECTB (KHCIOT, OCHOBAHU)

8.4

OKHCJINTEIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepus3oBaTh (PU3HMUECKUE U XUMUYECKUE CBOMCTBA:

9.1

IPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOIOPOA, Tpadur, aiamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KaaWii, MarHUH,

KaJIBLIMI, aJJFOMHHHH, KEJIE30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HX BOJHBIX PAcTBOPOB (Boxa,
aMMHaK, XJOPOBOJIOPOI, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHIIBI
metaiioB [-IIA rpynn, amromunus, meau (1), uunka, xeneza (II u
I1T), okcunpt yriepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a30THUCTas, a30THAasd,

dbocdopHas, yrojbHast, KpeMHHEBAsI KMCJIOTA U MX COJIH)

9.3

MPOTHO3UPOBAaTh U  XapaKTepPU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXKXHOCTDb ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHbBIX YCIIOBUAX

YMeHue coCcTaBIsATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpymIn) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKAAIOIINUX T€HETUYECKYI0 B3aMMOCBS3b MKy HUMU
11 YMeHue BeIYUCTSTH (TPOBOAUTH PACUETHI):
1 OTHOCUTENIbHYI0 MOJIEKYJISIDHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 3JIEMEHTA B COSIMHEHUH
11.2 MAacCCOBYIO JIOJFO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira3oB
14 M0 YypaBHEHUSM XHUMHUYECKUX PEAKUUA M HAXOJIUTh KOJIUYECTBO
' BEIIEeCTBa, 00BEM M Maccy peareHTOB MM MPOIYKTOB PEaKLIUU
12 Brnanenne (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMHM  Hay4YHOrO TO3HaHWs  (HaOdrofeHue,
1 U3MEpEHUEe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) MIPU U3YyUYEHUH BEIIECTB U
' XUMHUYECKHX SBJIICHUH; yMeHue chopMmynupoBaTh mpobiieMy U
IPEIJIOKUTH MMyTH €€ pelleHus
172 Oe3omacHoOi paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMUYECKOU
' MOCYJI0¥ M JIa0OpaTOpPHBIM 000PYAOBAaHUEM
npaBuIaMu 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU, UCTIOIb3YEMbIMU
B IOBCETHEBHOW JKU3HHU, TPABUIIAMH MOBEJICHUS B LIESIX cOepeKeHUs
123 30pOBbS U OKPY’KAIOIIEW IPUPOAHOW Cpelbl; IIOHUMAaHHUE Bpeaa
. (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] U IMPEIOTBPALICHUS HUX BPEIHOTO
BO3JICUCTBU
3 Hanuuue mpakTHYeCKUX HAaBBIKOB IJIAHUPOBAHUS U OCYUIECTBIICHUS
CIEAYIOINX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3y4YEeHUE U OonMcaHue (PU3MUECKUX CBOWCTB BEIECTB; O3HAKOMJICHHE

C (1)I/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMHU SBJICHUSMU, OIIBITHI,




WUTIOCTPUPYIOLINE TPU3HAKU [TPOTEKAHNUS XUMHUECKUX pPEeaKIMi

13.2

N3YUCHUC CII0CO00B pasaciCHuA cMmecei

13.3

INOJIYy4YCHHUEC KHUCIOpOAa W H3YYUYCHUC Cro CBOﬁCTB; MMOJIYyYCHHC
BOOOpOJa U M3YUECHUE €TO CBOP'ICTB; IIOJIYUYCHHUE YIJICKHUCIIOro ra3a nu

HN3YUCHHUC CTO CBOﬁCTB; TMOJIYUCHHUEC aMMHaAKa U U3YyYCHHUC €TO CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOWM JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHUE WH/INKATOPOB (makmyca, METWIOpaHXa |
denondranenna) s ONMpeaesieHUs] XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIenouei

13.6

13.7

HCCIIEIOBAaHHE W OIIMCAHHE CBOMCTB HCOPraHM4YCCKUX  BCLICCTB
Pa3/IMYHBIX KJIACCOB; U3YyYCHUC B3aMMOJCHCTBHS KUCIIOT C MCTaJlJllaMu,
OKCHJaMun MCTAJIJIOB, PaCTBOPUMBIMHA u HCPaCTBOPUMbIMHU
OCHOBAaHHUAMH, COJIIMH; IOJIYUYCHUC HCPACTBOPUMBIX OCHOB&HPIIZ;
BBITCCHCHUEC OJHOro McETajljla JApyruM K3  pacTBopa  COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOMCTB THAPOKCHUIOB QaJIIOMUHUA H

ITTHKA

pelieHne SKCIePUMEHTAIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHHI; «DNEKTpOIUTUYECKAS
auccomuanusay; «BaxHellmme HEMETaIbl M WX COCAUHCHHUSY,

«BakHeH1me MeTauIbl U UX COeTUHCHUI

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOLIUE  MPU3HAKH
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX HOHBI: XJIOpUI-, OPOMHUI-,
wonua-, cyinbdar-, docdar-, kapOOHAT-, CHIUKAT-aHHOHHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aIFOMUAHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), ITUHKA

14

YMmenue:

14.1

NpEaACTaBIATL PE3YyJIbTaTbl JKCIICPHMMCHTA B (1)opMe BBIBOJOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6JII/II_[ U BBIABJIATH OMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3HU MCKAY PCAJIBLHO HaGJIIO,Z[aCMBIMI/I XUMHUYCCKHUMU
SABJICHUSIMH U IIPOLCCCAMU, TPOUCXOIAININMHA B MAaKpO- U MUKPOMHUDE,

00BACHATH IMPUYNHBI MHOFOO6paSI/I${ BCIICCTB




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHWNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHUS

HepBOHaanBHBIe XUMHNYECCKUEC ITOHATHA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3ieneHus cmecen

1.2

ATOMEI U MOJICKYIJIBI. Xummndeckue daeMEHTBEL. CHMBONIBI  XHMHYCCKUX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA.

1.3

Xumuaeckast (bopMyJIa. BanenTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeIeHb

OKHCJIICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnpbHAs aToOMHAs Macca.
OtHocuTeNnbHAS MOJICKYJIAApHasg Macca. MaccoBas J0JII XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUN

1.5

KonmuectBo BemectBa. Mosb. Monsipas Macca. MomsipHbId 00BEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

duznyeckue U XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknuuss u eé IIPU3HAKH.

3aKoH COXPAHCHUS MACChI BEIICCTB. XuMHYECKHE YpaBHCHUA

HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH H HCpI/IOI[I/ILIGCKaH CHCTEMa XHUMHUYCCKHX DJICMCHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleproanyeckas cucreMa XuMUYECKHUX 3JieMeHToB J[.1.
Menpneneesa. Ilepuoael u rpynnsl. @U3HYeCKUid CMBICI NOPSIKOBOIO HOMEpA,

HOMCPOB II€proaa U rpynIibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siep. M3otomnbl. Dnextponsl. CTpoeHue
QJICKTPOHHBIX 000JIOYEK  aTOMOB MCPBBIX 20 XHMMHYECKHX DJIEMEHTOB

[Tepuonnueckon cucremsl .M. Menaeneesa

23

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCECKHX DJIEMEHTOB ICPBBIX TpéX
nepruoaoB, Kajausd, KaJlbOUA (pazu/lyca dTOMOB, JJICKTPOOTPUHATCIIbBHOCTH,
METAJNIMYECKUX MW  HEMCETAJNIMYCCKHX CBOfICTB) n HX COGI[I/IHCHI/Iﬁ B
COOTBECTCTBHH C IIOJIOKCHUEM DJJICMCHTOB B HCpHOI[H‘IGCKOfI CHCTEME U

CTPOCHHEM HX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumnyeckass cBsA3b. KoBaneHTHas (mojsipHass M HEMOJIApHAsl)  CBSI3b.
ONEeKTpOOTPULIATEIBHOCTh ~ XUMHUYECKUMX  3JeMEeHTOB.  loHHas  cB3b.

Merananueckas cBSI3b
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Tunbel KpUCTAIUIMYECKUX PpEIIETOK (aTOMHAasl, HOHHAsA, MeETauInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxneiimiue NpeACTABUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hemerannel u ux

coeIMHEeHus. MeTaibl M UX COeAUHEHUS

4.1

Knaccupukanmss m HOMEHKIAaTypa HEOPraHMYECKHX COCAMHEHHH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am¢oTepHbIe) u
Hecosieo0pa3yonie; OCHOBaHWI (IIEIOYM M HEPAacTBOPUMBIC OCHOBAHMSA);
KHACJIOT  (KHCIIOpOAcOJepXkalue ¥ OSCKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); coJiel (CpEAHMX U KUCIIBIX)

4.2

du3znueckne W XUMHYECKHE CBOMCTBaA MNpOCThIX BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

du3znyeckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajldud, Marovd W KaJlblus, aJJFOMUHHA, KCJIC3a. :‘)HGKTpOXI/IMI/IquKI/Iﬁ

pAan HaHpH)KeHI/Iﬁ MCTalJI0B

4.4

4.5

®dusnyeckne U XMMHUYECKHE CBOWCTBA BOJOPOAHBIX COCTMHEHUH HEMETaJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

dusnyeckue U XMUMHUYECKHE CBOMCTBa OKCHIOB HeMeramioB: cepol (IV, VI),
azora(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuus(I1V). [Homyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MmetaiwioB [A-IIIA rpynn, umuka, menu(ll) u

xenesza(ll, III). [TomyueHue okcHIOB METAIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAaHUI U aM(POTEPHBIX THAPOKCUAOB (HAa MpHUMEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyueHue ocHoOBaHUl U

aM(pOTEepHBIX THIPOKCHIIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOIOPOJHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochHOpHOH, KpPEeMHHEBOU, YrosbHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM MW a30THOM KHUCIOT.

[Tonyuenue kucior

4.9

OOue xuMuYecKre cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHUC BOAOPOA4d, KHUCIOpOAAd, aMMMHAKa,

YTJICKHUCIIOTO I'a3a B na60paTopHH

4.11

HonyquHe aMMMaKa, cepHoﬁ M a30THOH KHCJIOT B MIPOMBIIIJIICHHOCTH. O6H_II/I€

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCXKAY KJIaCCaMM HECOPTaHNUYCCKUX COGIII/IHCHI/Iﬁ

XUMUUYECKHUe pcakuuu

5.1

Knaccudukanms XuMUUecKUX peakiuii Mo pa3iuyHbIM MPU3HAKAM: [0 YUCIY H
COCTaBy Y4YacTBYIOIIMX B pEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o

H3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUUECKUX YJIEMEHTOB

5.2

TennoBoit 3¢ HEKT XUMHUUECKOW peakIny, TEPMOXUMUICCKUE ypaBHEHUS. JK30-

U OHAOTCPMHUUYCCKHUE PCAKIINU. TCpMOXI/IMI/I'-ICCKI/IC YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIH.
IIpouecchl  OKHMCIEHUSS W BOCCTAHOBJIEHMs.  OJIEKTPOHHBIM  OasiaHC

OKHUCIIUTEIIbHOBOCCTAHOBUTEIIHLHOM pcakuuu

54

Teopust anekTpoauTHUYECKON nucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJIUTHI. CubHbBIE U Cl1a0bIe OJICKTPOJINTHI. CremneHb AUcCconualuu

5.5

PeaKI_[I/II/I HOHHOI'O0 OOMeHa. YCJIOBHUSA IIPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O 06MeHa,

TMIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPAaBHEHUSI peaKlnui

XHMHS M OKpyKaromas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKa. be3zomacHoe
HCIIOJIb30BaHNE BEUIECTB M XMMMUYECKHUX peakuuid B j1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIBb IMPU XUMHUYCCKUX 0KOraX U OTPABJICHUAX

6.2

XUMHUECKOE  3arps3HEHHE OKpYyKawole cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBpPAILICHUS
[Ipenenvuass momyctumas kouueHTpanus BemectB (IIJK). Pomp xumum B
pEIIeHUH HKOJIOTMYECKUX TMpoljeM. YcuieHue MapHUKOBOTO dddekra,

pa3pylIieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COEAUHEHUI B
ObITY, MEJMLUHE, NPOMBIIUIEHHOCTH U CcelbCcKoM xo3ssiicTtBe. Ilpumenenue
METa/NIOB M CIUIaBOB (CTalb, YYryH, IIOPAJIIOMMHHUNA, OpoH3a) B OBITY U
MMPOMBINIJICHHOCTH UX COCI[HHCHHfl. ITonsTie o KOppO3rnHn MCTAJ10B, OCHOBHBLIC

CTHOCOOBI 3aLTIUTHI UX OT KOPPO3HU

6.4

[IpupoaHble HCTOUYHUKH YTIIEBOAOPOAOB (Yroib, HPUPOAHBIN Ta3, HePTh),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJ'ILHBIe MOHATHI 00 OPraHru4YCCKUX BCIICCTBAX KdK O COCIAUMHCHUAX
yriepoaa (MCTaH, OTaH, 3THUJICH, AllCTUJICH, 9TAHOJI, TJIMIICPUH, YKCYCHaA KI/ICJ'IOTa).
IToHgTre 0 OHMOJOIMYECKH BaXKHBIX BCIICCTBAX: KHUPAX, 6eJ'IKaX, YIJIEBOAAX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuértnr:

7.1 o GpopmMynaM XUMUYECKUX COSTMHEHUN
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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