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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu AAET NPEACTABICHHUE O LENAX, OOILIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTeNIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XHMHHU, OMNPEACNSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XWMHUHU CIIYXKUT OCHOBOW Jisi (POpMHUpPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiu3allid  BO3MOXHOCTEH  JJIsi  caMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEICKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAaydYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YyJarOITuXCs;



crocoOCTBYeT (OPMHUPOBAHUIO TICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIe HampaBJIeHUS B OOYUYCHHH XHMHH OOCCIEYMBAIOTCA CHelu(uKon
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHCTEMbI IEPBOHAYAJIBHBIX IMOHSATHH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUN
OPraHUYECKON XMMHUH.

CrpykTypa coliepxaHusl IPOrpaMMbl IO XUMUKU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Tojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MTOHATHHA O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI O XMMHYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEIACTABICHUN
pPa3HOT0 YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoamueckoro 3akona /[[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XHMHU,

— YUEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TMPEJCTaBJICHUN 00 JJIEKTPOJUTUUECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YpPOBHS K JPYyroMYy, BBITIONHSASA (YHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIAIOIICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHWs B Hayke. M3ydeHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYKaIOMUA MUDPH,
«buomnorus. 5—7 knacce» n «PuU3nKa. 7 Kiaace.

[Ipy wW3ydYeHUM XUMUU TMPOUCXOIUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX



3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB W TEOPETUUCCKUX TMOTOKEHUH,
JOCTYNHBIX O00OOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, SA3blka HayKH, B
OpUOOIIEHNM K HAay4YHbIM METOJaM II03HAHUS IPU MU3YYEHUU BELIECTB U
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yyeHnn XUMHUK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl BaXKHOE
3HaYEHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (opMHUpOBaHME WHTEJUIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA CUCTEMaTUYECKOE MPHUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieueHue YCIIOBHH, CHOCOOCTBYIOIINX IpUOOPETEHUIO
OOy4arolMMHUCSl  ONbITa  Pa3HOOOpPA3HOM  NIE€ATENbHOCTH,  IO3HAHUS U
CaMOINO3HAHUS, KIIOYEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HWMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE ISl PA3JIMYHbIX BUJIOB J€ATEIbHOCTH;

— (opmupoBanue oOmEd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBACHATH M OICHUBATH SIBJICHUS
OKPYXAIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYEHHBIE NPH H3Y4YECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOOyyarolIUMXCsl TyMAaHUCTUYECKUX OTHOUICHMH,
NOHUMAHUSI LEHHOCTH XUMHUYECKHUX 3HAHMM JJi1 BBIPAOOTKH 3KOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHS OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHus.

OOmiee 4MCIIO 4YAcOB, OTBEAEHHBIX MJIsi H3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOTI0 0011er0 0Opa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipenmer xumun. Ponb XuMHuM B KWU3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemiecTtBa. du3nMueckue CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3ieMEHThl. CHMBOJIBI XMMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmysna. BaneHTHOCTH aTOMOB XHUMHUYECKHX AJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0l XUMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemecTtBa. Mok, MonsipHast Macca. B3anumMoCBsI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

duznyueckre U XMMUYECKUE SABJICHUs. XUMUYECKas pPeakius U e€ Mpu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COETUHEHNs, Pa3I0KEHHsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOM, TpaBUiiaMu pabOThl B JJabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasiioxkeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3Y4YCHHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBEJCHNUE OUYNCTKH TTOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHNYECKHX BellECTB

Bo3nyx — cMech razo. CocraB Bo3nyxa. Kucimopon — 37€MEHT U IIpOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoiae, (U3MUYECKHE W XUMHUYECKUE



cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CrocoObI
MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporHas MoAuUKaIus KUCIopoaa.

TernoBoit ekt XUMHUEeCKOW peaklnK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — snement u mpocrtoe BemecTBO. Haxoxnenme Bomopona B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOWCTBA BOAbl. Boxga kak pactBopurenb. PacTBOpEL
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOABl. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenumueHuid. Oxcupapl. Kinaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHWMN: IIETOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust kucinor. Homenknarypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm metaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa comneil. @U3nyeckue 1 XMMHUYECKUE CBOWMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJIEPKAHUS KUCIIOPOAa B BO3/LyX€E, IMOJyUEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHUE, PACIO3HABAHUE W H3YyUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHHEe U3MEHEHUSI OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpA COJIM, PELICHUE
AKCIEPUMEHTANBHBIX 33/lad MO0 TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaKIIUH

[lepBbie TOMBITKM KiIacCU(DUKAUK XUMUUYECKUX 3JieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

[Tepuonuueckuii 3akoH. llepuoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX snuep. M3oTombl. OJIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX O00JIOUEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyIaM U Mepuoaam.

3nauenue llepumommueckoro 3akoHa u llepmoanueckoit  CHUCTEMBI
XUMHAUYECKUX JJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. J[. 1MI. MenneneeB —
YUYEHBINA U TPAXKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (MOJiApHAsT M HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuMenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB W HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA ILMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJICHUE OIBITOB,



WUTKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakiiy pas3ioKeHUs, COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peann3zanuss MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHHM B § Kiacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1111e ecTeCTBeHHO--HAYYHbIE TIOHATHSA: HAYYHbIN (haKT, TUIIOTE3a, TEOPUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJECHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE IOPOABI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKas peakus

[lepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J. . MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHWHM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaius, KalbUusi M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHUYECKOW CBA3U. THIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTAHUYECKUX BEIIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX pEaKIHMi MO pa3iInyHbIM TpU3HaAKaM (10
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY 3 (exTy, 1mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopocT xumuuecko peakuuu. [loHaTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M T'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU, JJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHue  ypaBHEHUU
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUAd C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIMALIHH. DNEKTPOIUTHI u
HEANEeKTpOoauThl. KaTuoHbI, aHMOHBL. MeXaHW3M JHCCOLUMALWU BEIIECTB C
pa3MYHBIMM BUJAMH XUMHYECKOW cBsi3U. CreneHp auccouuannu. CUIIBHBIE U
ci1a0ble AJIEKTPOIUTHI.

Peakiuu wuoHHOTO OOMEHa. YCIOBUS MPOTEKAHUS] pEaKUUid HOHHOTO
0oOMe€Ha, MOJIHBIE U COKpAIIEHHbIE NOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT,
OCHOBAaHMM UM cOJell B CBETE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHHUYECKUX
BEIIIECTB — METAJIOB U HEMETaoB (rpaduta M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE DIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH W COJIEH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MAaTEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiMu paslIoKeHHs, COCTUHEHNsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemeranbl U MX coeiMHEeHUA

O6miass xapakTepucTtuka rajqoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOJAOPOZAa HA OPraHU3M 4YeJloBeKa. BakHeWinme XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYEeCKUue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(MUKAIIIN KUCIOPOIa



U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHUIIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBOMcTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crenuduyeckue). XHUMHUYECKHUE pEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHM B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW cpeabl COCIMHEHHSIMH Ccepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapakTepuctuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIIECHHs. A30T, paclpOCTPaHEHHE B MPUPOE,
du3nueckue U XuMHuIeckue cBoiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3nUecKue U XUMUYECKHE CBOMCTBA, MOJMy4yeHrue U npuMeHeHune. Colu aMMOHUS,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOJIyueHHE, (PU3MUYECKHE U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjlacca KHUCIOT M crHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKaroIle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUWE BO3Ayxa, MOYBBl M Bogoémon). docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosnyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mras xapakrepucTuka 371eMeHTOB [VA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKU, PpacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
du3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KiUMaTa, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XUMHYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHavasibHblE TOHATUA OO0 OpraHWYecKHX BElIeCTBaX Kak o
COCIMHEHUAX yriepojna (MeTaH, 3TaH, J3THIEH, aleTUJIEH, 3TaHOJ, TJIMIIEPHH,
yKCyCcHasi Kuciota). [IpupoaHble HCTOYHUKK YTIEBOAOPOAOB (YIrojb, IPUPOAHBIN
ra3, He(pTh), MNPOAYKTHI HX TiepepaboTku (OEH3UH), WX POJIb B OBITY W
OPOMBINIIEHHOCTH. [loHSTHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX,



Oenkax, yrieBoJlax — M HUX POJM B KU3HU 4eloBeKka. MarepualibHOE€ €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUN.

Kpemuuii, ero @usnueckue U XUMUYECKHE CBOMCTBA, TMOJYy4YEHUE U
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepuUMeHm:

U3y4YeHHe 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMIJICHHE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peakIuu Ha Cyibdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHUE W M3YYCHUE CBOMCTB aMMMakKa, MpPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U n3ydeHue NMpu3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO6m1as XxapakKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKass ~ KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue



CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[{enounble MeTaLIbL: MOJOXKEHUE B [lepnonnueckoil cucteMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COCTMHEHU .

[IlenoyHO3EeMENbHBIE METAJUIBI MAarHuid W KaJbIUMH: IIOJOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupojic. PU3ndeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS KalblUs (OKCHUI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmomMuHHN: TnoNokKeHue B llepmogmyeckord  CHCTEME  XHMHYECKHX
sanemenToB JI. WM. MennaeneeBa, CTpO€HHME aroma, HAXOXKICHUE B MPUPOJE.
du3ryeckre U XMMUYECKUE CBONCTBA allfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCUA
Y TUAPOKCHUA ATFOMUHUS.

XKeneso: nonoxenue B [lepuonnueckoit cucreMe XMUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuibl, TuapoKcuabl U conu xeinesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oO0pa3llaMd METaNIOB M CIUIABOB, WX (HU3NYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KIbIIUS W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS KeJe3a B KHUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblMs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (1), HaGnrOAEHUE M OMUCAHWE TIPOIIECCOB OKPAIIUBAHUS
IJJAMEHH WOHAaMU HATpHs, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelue
METaJUIbl U KX COCTUHEHUS».

XuMHA M OKpPYKAIOLIAA cpela

BemectBa 1 Marepuasisl B MOBCEAHEBHOW XU3HU 4YelloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHUMHUUYECKOE 3arpsA3HEHUE OKpPYXarolleld cpeabl (IpeneibHas J0MycTHMast
KOHIIEHTpauus Bemects, aanee — [1JIK). Ponb xumuu B pelieHnn 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3lOB MaTepUaioB (CTEKJIO, CIUIABbl METAJJIOB, NOJMMEPHBIE
MaTepHabl).

Mesxxcnpeomemmuunie cea3u

Peanmmszanust MeXIpeaMETHBIX CBSI3€d NPH M3YYEHUH XUMUM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAaYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

@duznka: marepus, aroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUNA 3apsii, NPOBOIHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COMHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouocdepa, 3KocHcTEMa, MUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNPOTrpamMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIHUTATEIbHON JEATEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPHHITHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TIOBEICHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALINN 00YYarOIUXCA.



JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIlMpEHnE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOUICHUS K OTEYECTBEHHOMY KYJbTYPHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOUI0, NMOHUMAaHUS 3HAYEHUS XUMHYECKOU
HAyKd B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHopMaIMerr O TepPeloBBIX JOCTIKCHHUSX H  OTKPBITHAX MHPOBOM U
OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
MHUpa 1 O0IIeCTBa;

2) rpa’kIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax MW NPaBWIaX MEXKINYHOCTHBIX
OTHOILICHU B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEMIECTBE U XMMHYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABISIOLINE
OCHOBY JIJII TIOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTUBBI, HAITPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOyYEeHHIO W TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOW M  HCCIIEI0BATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOy4YCHHS B
JIaJbHEHIIIEM;

4) opMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAHHME I[EHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTU COOJIIOJIEHUs TpaBui O€30MacHOCTH IMpU  OOpallleHuu ¢
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHUYECKOMY H3YYCHHIO Mpodeccuii W Tpyaa pPa3IudHOrO
poja, yBaXKEHHUE K TPYAY U pe3yibTaTaM TPYJIOBOM ESITEIHLHOCTH, B TOM YUCJE HA
OCHOBE TMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIyaJIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUS:

AKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOIIEHWE K MPUPOJE KaK HCTOUYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
MpaBuUJI 0€30MacCHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTy4yaeMble MPU U3YUYEHUU XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLEd TPUPOIHON CPENOH, I TOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeIMETHBIX peE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHUpA, U YHUBEpCadbHbIC yueOHbIE NEUCTBUS (MIO3HABATEILHBIC,
KOMMYHUKATUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue 1efcTBUA:



YMEHUS WCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPH OCBOCHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSITh B IIpollecce TMO3HAHUS TOHATHS (MpPEeIMETHbIE W
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPE/ICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPHU PEIICHUN YIeOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHUN BBISBISITE W XapaKTEPU30BATh CYIICCTBCHHBIE
MIPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKITUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCcTBUA:

YMEHHE WCIOJb30BaTh MOCTABJICHHBIC BOIMPOCH B KAa4eCTBE MHCTPYMEHTA
MO3HAHWS, a TakkKe B KA4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MpUOOpPETEHUE OIBITa TIO IUIAHWPOBAHHUIO, OPTaHU3AIMH W IPOBEIACHHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TIOJydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHUE MPUMEHSITh Pa3InYHbIe METOJBI U 3alpPOChl MPU TOWCKE B OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJI BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEISIEHHOTO THITA, TPUOOPETCHHUE ONBITA B
00JaCTH  WCTOJIL30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3TMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAITUU U



WUTIOCTPUPOBATh pEIIaeMble 3a/Ja4d  HECJIOXHBIMU CXEMaMH, JuarpaMmaMu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE HCIONb30BaTh M aHAJIM3UpOBaTh B Tpolecce Yy4yeOHOW H
HCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHuKaTHBHBIE YHHUBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHS 3aJaBaThb BOINPOCHI (B XoJie¢ Auanora W (WiM) JIUCKYCCUHU) MO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMAJIOKEHHOMN 3a/1a4H;

YMEHHUSI  TPEICTABISATh  MOJYYEHHBIE  pE3yJIbTaThl  IO3HABATEIbHOU
JEATCIBHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHUS YYEOHOro COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH MPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OMpPEAENATh LEIU JeATEeIbHOCTH, MIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee d3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33Jla4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIMIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BB
NEATEIbHOCTH IO  MOJYYEHUIO HOBOTO 3HAHUA, €ro HWHTEepIpeTalu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHUSX.

K konmy oOydenusi B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:



o pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATUM: aToM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MMPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKAs
peakius, KiaccupuKaius peakui: peakiiui COSUHEHUs, PEaKlui Pas3NIoKEeHHUS,
peaklMy 3aMeIlEHUs, pPEeaKIu OOMEHa, SK30- U SHIAOTEPMUYECKHUE PpEeaKIIUH,
TEIJIOBOM 3PQeKT peakiuu, sApO aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, IOJIApHAs U HEMOJspHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PaCTBOp, MaccoBasi JA0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSThH 3TU NOHATHS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

o UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBieHHUs (hopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

o ONpENEeNATh BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCJIMHEHUSX, CTENEeHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COeAMHEHHH mo dopmysam,
BHJI XUMHUUYECKOU CBSI3U (KOBAJICHTHAS U MOHHAs) B HEOPTAHUYECKUX COCTMHEHUSX;

o packpeiBath cmbica llepuommueckoro 3akona J[. M. Menpgeneesa:
JIEMOHCTPUPOBATh  MOHUMaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4€HUs, 3aKOHa ABOTAJIpO;

o ONMKCHIBATh U XapaKTepu30BaTh TabnuuHyio (opmy Ilepuogmueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpymna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymnma)», manele U OoJiblIME MEPUOIBI,
COOTHOCUTH 00O3HAUCHHUS, KOTOphie wHMeroTcsa B Tabmmie «llepuoanueckas
cucreMa xumudeckux oanemeHtoB JI. . Menaeneesay € 4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB U 3apsll
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACTIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

o KJIacCUUIIMPOBATh ~ XUMHUYECKHUE  DJIEMEHTBI, HEOpPraHWYECKHUe
BEILIECTBA, XUMHUUYECKHE peakIuu (110 YKUCIY UM COCTaBY YYacCTBYIOIIUX B pEaKIUU
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);



o XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOIICTBA
BEIIECTB  PA3JIMYHBIX  KJIAacCOB, TMOJTBEpP)KJIas  ONUCAHUE  IPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINIA;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

o BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIHO MacChl
BEIIECTB, MACCOBYIO TOJII0 XHMHUYECKOTO 3JIeMEHTa Mo (opMyJie COeIWHEHUS,
MacCOBYIO JOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACUEThl MO YPaBHEHHUIO
XAMHUYECKON pEaKIuu;

o MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JIESITEIBHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHHE, 00OOIIEHUE, CUCTeMaTH3allMI0, KJIaCCU(PUKAIINIO,
BBISIBJICHUE TPUYUHHO--CJIEICTBEHHBIX CBSI3€U — JIJI1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUYHbIC METOAbI MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUe, MOJACIUPOBAHUE, IKCIICPUMEHT (pEaJIbHBIN U MBICIICHHBIN);

o CIENOBATh IpaBWIaM IIOJIb30BAHUA XHMHUYECKOM TMOCYJIOM U
Ja00paTOpHBIM 00OpPYAOBaHUEM, a TAK)KE MpaBUiiaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB IO TOJYYCHHI0O U COOMpPaHHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOJA U
KHCJIOpO/a), TMPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOM Jojei
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHCIOT C MOMOIIBI0 HMHIUKATOPOB
(;takMyc, dheHondTaient, METUIOPAHK U JPYyTHUe).

K koniy oOydenust B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

o pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATUNA: XUMHYECKUIA
AIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBS3b, TEIUIOBOWM A(D(EKT peaxiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOIIMAITS, PEAKIIM HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTUMbIE ¥ HEOOpaTUMBIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKlMH, OKHUCIHUTEIh, BOCCTAHOBUTEIb, OKHUCJIEHHME M BOCCTAaHOBJICHHE,
ajuioTponusi, aM(pOTEpPHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, HMOHHAs,
METaJuIMYecKas), KpUCTaJUIMuecKas peumeTka, KOppo3us METauioB, CIUIABBI,
CKOPOCTh XHMHYECKOM PpEAKLUHH, NPEeAENIbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;



o WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHU WU
MIPUMEHSThH 3TU NOHATHUA MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

o UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTAaBJICHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

o ONPEAEIATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHHSX PAa3JIMYHOTO COCTaBa, MPUHAJJIEHKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy COCAMHEHMM 1o QopMynaMm, BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHAas, MIOHHAS, METAJUINYECKasi) B HEOPraHUUYECKUX COCIMHEHUSX, 3apsiI
WOHA TI0O XUMHYECKOH (opmyse, XapakTep Cpeapl B BOJIHBIX PacTBOpPAx
HEOPraHUYECKUX COEAWHECHUN, TUIl KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BEIIIECTBA;

o packpbiBath cMbich llepuonnueckoro 3akona /. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynmna (b-rpynna)», mansie u
OoJibllIME€  TIEPUOABI, COOTHOCUTH O0O3HAUECHHUS, KOTOpbIE HUMEIOTCA B
MEePUOANYECKON TabJIMIle, ¢ YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacrpeiefieHue X IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B IIpEEiax MajbIX [IEPUOJIOB
Y TJIaBHBIX MOJATPYHI ¢ YYETOM CTPOCHHS UX ATOMOB;

o KJIacCUUIIMPOBATh ~ XUMHUYECKHUE  DJEMEHTbI, = HEOPTraHWYECKHUe
BEILIECTBA, XUMUUYECKUE peaKIuu (110 YKUCIY U COCTaBY YYacCTBYIOIIUX B pEaKIUU
BEIIECTB, IO TEIUIOBOMY J3(PGdeKTy, MO0 U3MEHEHHIO CTeMeHeW OKUCIEHUS
XUMHUYECKUX IJIEMEHTOB);

o XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CTICTIMPUICCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEUIECTB, MOATBEPKAAsl ONHCAHUE MPUMEpPaMU
MOJICKYJISIPHBIX U1 MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

o COCTaBJISITb YPAaBHEHUS DJICKTPOJIUTHYECKON IUCCOLMALUU KHCIIOT,
IEJI0YEH U COJIeH, MOTHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIIii MOHHOTO OOMeEHa,
YPaBHEHHUSI PEAKLUHM, IMOATBEPKAAIOIMMX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3H
MEX1Yy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

o PACKpBIBATh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;

o ITPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX CTPOCHU,
BO3MOKHOCTH ITPOTEKAHUSA XUMUUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;



° BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJIO XHUMHYECKOTO dJIEMEHTa 10 (GopMmysie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, MPOBOJUTH PaCUEThl IO ypPaBHEHUIO
XAMHUYECKON pEaKIuu;

o coON0JaTh MpaBWjia TMOJb30BaHHWA XHMHUYECKOW TMOCYAOH W
Ja00paTOpHBIM O00OPY/IOBAaHMEM, a TaK)Ke IMpaBHiia OOpalleHUsl C BelleCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTBITOB 10 TOJYYEHHUIO M COOHMpPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
YTJIEKUCIIOTO Ta3a);

° MPOBOAUTh PEAKIUMHU, MOJATBEPKIAIONINE KAueCTBEHHBIH COCTaB
Pa3JIMUHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMUI-, HOJUI-,
kapOoHat-, ¢pocdar-, CHIIMKaT-, Cyab]aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI U
WOHbl HW3YyYEHHBIX METAUIOB, TMPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB;

° MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JIESITEIbHOCTH —
aHaqu3 W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMaTU3AINIO, BBISBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS W3Y4YEHHS CBOWMCTB BEILECTB U
XUMHUYECKUX PeaKIui, eCTECTBEHHO-HAYyUYHbIC METO/bl TTO3HAHUS — HAOJIOJICHHE,
U3MEepEeHNe, MOJCIMPOBaHNE, YIKCIICPUMEHT (PEeaIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos 1K TPOHHbIe Cnmcok UTOroOBBIX Cnoco0 oueHku
N HanmeHnoBanme Komrpos MpaKkTHueck (undporsIe) IUIAHUPYEMBIX HUTOIOBBbIX
n/m pas3/ie/iIoB U TEM Beero _— ue padoTsl 06pazoBaTebHbIE pe3yJbTaToOB C IJIAHHPYEMBIX
NPOrpamMmbl paGoTLI pecype yYKa3aHUEM ITAMoB UX pe3yabTaToB
¢popmupoBanus
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
. PackpriBars YcTHBIN ompoc.
CMBICJI U3y4aeMBbIX [IpoBepounas
TTOHSTHA. pabora
. PackpsiBath posib
XHUMHUHU B IPUPOJIE U
JKU3HU YeJIOBeKa, e€
CBSI3b C APYTUMH
XUMHS — BaxkHast HayKaMH.
o0racThb BuGmiorexa LIOK . Paznuuars

11

€CTECTBO3HAHUS U
MPaKTUYECKOM
NEeSATEeTLHOCTH
YelioBeKa

https://m.edsoo.ru/7

f41837c

YHCTHIE BEILIECTBA U
CMECH; OJJHOPOJIHBIE U
HEOJIHOPO/IHBIE CMECH.
. Paznuuars
¢buznueckue u
XUMHUYECKUE SBIICHUS.
. Onpenenarsb
MIPU3HAKHA XUMHUECKUX
peakLyii U yCIOBUS UX
IIPOTEKAHUS.

. CnenoBartb
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MpaBujIaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0U U
J1a00paTOPHBIM
obopymoBaHueM, a
TaK)Ke MpaBuiiamMm
oOparmeHus ¢
XUMUYECKUMU
BEIIIECTBAMH B
COOTBETCTBHUU C
UHCTPYKIUSIMU T10
BBITIOJTHEHUIO
MPAKTUYECKUX PadoT.

. IInanupoBath 1
MIPOBOJIUTH
XUMHYECKUMN
AKCIIEPUMEHT T10
W3YYEHUIO U OMTMCAHUIO
(UBUYECKUX CBOMCTB
BEIIECTB, CITIOCOOOB
paszaeneHus cMecen
BEILECTB.

. Hcnonb3oBars
P BBITIOJIHEHUN
y4eOHBIX 3aJJaHUI U B
mporiecce
HCCIIEN0BATEIbCKON
JIeATEeTbHOCTH HAyYHO-
MOMYJISIPHYIO
JTUTEPATYpy
XUMHUYECKOTO




1.2

BemectBa n
XUMHUYCCKHUC
peakumn

15

bu6mmorekxa [IOK
https://m.edsoo.ru/7

f41837c

CoJiepKaHus,
CIIpaBOYHbIE
MaTepHuabl, pecypchl
WNutepnera.

. BricTpanBars
pa3BEPHYTHIE
MMUCbMEHHBIC U YCTHBIE
OTBETHI C OITOPOI HA
MH(pOpMaLIKIO U3
y4eOHHKA U
CIIPaBOYHBIX
MaTepHuaioB, FPAMOTHO
UCII0JIb30BaTh
U3Yy4YEHHBIN
MOHATUHHBIN arnmapar
Kypca XUMHUHI

. PackpsiBath XUMHUYECKUU
CMBICJI U3y4aeMbIX JUKTAHT Y CTHBIN
MOHATUN U IPUMEHSATH onpoc

9T NOHATHS IIPU

ONMCAaHUU CBOMCTB

BEIL[ECTB U UX

IIPEBPAILECHUI.

. XapakTepru3oBaTh
(omuchIBaTH) COCTaB
BO3/yXa, (pusnueckue u
XMMHUYECKHE CBOMCTBA
KHCJIOPO/1a, CIIOCOOBI €T0
MIOJIyYEHUsl, IPUMEHEHUE
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Y 3HAYEHHUE B IPUPOJIE U
JKU3HU YeJ0BeKa.

. CpaBHUBaThH
peaKuu TOpeHus u
MEIJICHHOTO OKHCJICHUSI.

. Cobupats
PUOOPHI IS TIOTYYCHHS
KHCJIOpOJia
(BBITECHEHHEM BOJIBI U
BO3/IyXa).

. PacnioznaBatb
OIIBITHBIM ITyTEM
KHUCIIOPO.

. Hcnonb3oBars
XUMHUYECKYIO CUMBOJIUKY
JUISl COCTABIICHMS
dbopMy1 BemiecTs,
MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
KHCIIOPO/Ia.

. OOBSCHATH
CYIIHOCTb
HKOJIOTHIECKUX
npoOJieM, CBA3aHHBIX C
3arps3HEHUEM BO3/yXa.




. CnenoBatb
npaBuiIaM 0€30IMacHOMN
paboThl B 1abopaTopuu
TIPU UCTIOJIb30BaHUH
XHUMUYECKOH MOCYIbI 1
00opyoBaHus, a TAKKE
npaBuiIaM oOpaIeHus ¢
TOPIOYHMH BEIIECTBAMHU
B OBITY.

. [LnanupoBate u
OCYIIECTBIISATh Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI,
MIPOBOANTDH HAOIIOICHUS,
JienaTh BBIBOJIBI 11O
pe3ynbTaTam
AKCIIEPUMEHTA.

. YyacTBOBaThH B
COBMECTHOH paboTe B

rpymnre.

. Hcnonn3oBarh
MIPH BBITIOJTHEHUH
y4eOHBIX 3aJJaHUH U B
rporiecce
HCCIIEN0BATEIbLCKOMN
JIeATeTLHOCTH HAyYHO-
MOMYJISIPHYIO
JTUTEPATYpy




XUMHUYECKOTO
CoJIepKaHus,
CIIPaBOYHbBIC MaTEepHUAIIbI,
pecypcbl MHTepHeTa

Uroro no pazgeny

20

Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopog.
2.1 ITonsartue 06
OKCHIaxX

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41837c

. PackpriBath
CMBICTT H3y4aeMBIX
MOHSTHIA U IPUMEHSTH
9TH MOHSATHUS TIPU
OIMCAHUU CBOWCTB
BELIECTB U UX
IIPEBPAILCHUI.

. XapakTepus3oBaTh
(omUCHIBATBH) COCTaB
BO3/yXa, pU3NYECKUE U
XMMHUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI
€ro MoJy4eHus,
MIpUMEHEHUE 1
3HaYeHHE B MPUPOE U
JKU3HU YEJI0BEKA.

. CpaBHuBarb
pEeaKIK TOPEHUS U
MEJIEHHOTO
OKHCJICHHUS.

. Cobupath
MPUOOPHI ISt

YcTHbI onpoc
CamocTtosTenbHas
pabora.
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MIOJIy4EHUs1 KUCII0po/ia
(BBITECHEHHEM BOJIbI U
BO3/1yXa).

. Pacno3naBath
ONBITHBIM ITYTEM
KHCIIOPOJI.

. Hcnons3oBars
XUMHUYECKYIO
CUMBOJIUKY JJIs
cocTaBiieHUs: GopMyil
BEIIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMHUYECKUX PEAKLIUN C
y4acTUeM KUCIO0poJa.

. OOBSCHATD
CYIIIHOCTh
AKOJIOTMUECKUX
npobieM, CBI3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.
. CnenoBatb
npaBuiIaM 6e30MacHOi
paboTsl B 1aboparopuu
IIPU UCIIOJIb30BAHUN
XUMHYECKON MTOCYIbI U
000pyI0BaHUs, a TAK¥KE
npaBuiaM oOpalieHus ¢
rOpPIOYMMHU BEILIECTBAMU
B OBITY.

. [InanupoBats 1




2.2

Bonopon.Ilonstue
0 KHCJIOTax M COJIsAX

bubmuorexa [JOK
https://m.edsoo.ru/7

f41837c

OCYIIECTBIISAITh Ha
MPAKTUKE XUMUYECKHUE
SKCIIEPUMEHTHI,
MPOBOJUTH
HaOJII0ICHUS, IeIaTh
BBIBOJIbI 110
pe3ynbTaTam
AKCIIEPUMEHTA.

. Y4yacTBOBaTh B
COBMECTHOH paboTe B
rpynmrme.

. Hcnons3oBaTh
MIPY BBIOJHEHUH
yueOHBIX 3aJJaHUi U B
rpoiiecce
HCCIIEN0BATEIbCKOMN
JIeATeTLHOCTH Hay4YHO-
MONYJISIPHYIO
JIUTEPATYpy
XUMHYECKOT0
co/iepKaHusl,
CIIpaBOYHbIE
MaTepHabl, PeCypChI
HNutepnera

. PackpsiBath
CMBICIT U3y4aeMBIX
MOHSTUN U IPUMEHSATh
3TH MOHATHUS TIPU
ONMCAHNUU CBOMCTB
BELIECTB U UX

IIpoBepounas
paborta. YcTHit
OIpoc
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IIPEBPALLCHU.

. XapakTepu30BaTh
(omMCHIBATD)
buznveckue u
XMMUYECKHE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro
MOJTyYEHUs,
PUMEHEHHE.

. Cobupatp
puOop Ui MOJIyYEHUs
BOJIOpOJIA.

. Hcnonb3oBars
XUMUYECKYIO
CUMBOJIMKY JJIs
cocTaBiieHUs: GopMyil
BEIIIECTB,
MOJIEKYIISIPHBIX
ypaBHEHUU
XMMUYECKUX peaKIii ¢
y4acTHEM BOJOpOJa.

. CnenoBatb
npaBuiIaM 6e30MacHOM
paboTsl B 1aboparopuu
TIPY UCTIOJTb30BaHUH
XUMHYECKON MTOCYIbI U
000pyI0BaHUs, a TAK¥KE
npaBuiaM oOpalieHus ¢
TOPIOYMMHU BEILECTBAMU
B OBITY.

. [InanupoBats 1




OCYILECTBIISITh HA
IIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,
IIPOBOJIUTH
HaOJI0AeHNUs, J1eJ1aTh
BBIBOJBI ITO
pe3yibTatam
HKCIIEPUMEHTA.

. VYyacTBOBaTh B
COBMECTHOH paboTe B

rpyrie

2.3

Bopna. PactBopsl.
[Tonstue 06
OCHOBAHUAX

bu6mmorekxa [IOK
https://m.edsoo.ru/7
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. PackpsiBath
CMBICJI U3y4aeMBbIX
MOHSATUI U TPUMEHSTh
STHU NOHATHS TIPU
OIMCaHNH CBOMCTB
BEIIECTB U UX
IIPEBPAILCHUI.

. XapakTepru3oBaTh
¢buznueckue u
XUMHYECKHE CBOICTBA
BOJIbI, €€ POJIb KaK
pacTBOpUTEIS B
MPUPOIHBIX MPOLIECCAX.
. CocTaBiiTh
ypaBHEHUSA
XUMHYECKHUX PEaKIUi ¢
Y4aCTHEM BOJBI.

Tematnueckas
pabota
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. OOBACHATD
CYLIHOCTb
HKOJIOTUYECKUX
po0JeM, CBA3aHHBIX C
3arps3HEHUEM
MPUPOJHBIX BOJ,
CIOCOOBI OUMCTKHU BOJIbI
OT MPUMECEU, MEPHI 1O
OXpaHe BOJ OT
3arps3HEHUS.

. IInanupoBath 1
OCYILECTBIIATh HA
IPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,
MIPOBOJTUTH
HaOII0eHUS, AeIaTh
BBIBOJIBI TTO
pe3yibTaTam
HKCIEPUMEHTA.

. CnenoBatb
npaBuiIaM Oe30MacHOR
paboTsl B 1abopaTopun
TIPY UCTIOJTb30BaHUH
XUMHYECKON MTOCYIBI U
000pyIOBaHUA.

. [IpoBoauTh
BBIYUCIICHUS C
NPUMEHEHUEM TOHATHS
«MaccoBasi J10JIs
BEIIIECTBA B PACTBOPE».




. Hcnonb3oBars
IIPU BBINIOJIHEHUH
yueOHBIX 3aJ]aHUil U B
rporiecce
HCCIIEI0BATENbCKON
JIEATEIIbHOCTH Hay4YHO-
MONYJISIPHYIO
JIUTEPATYPY
XUMHUYECKOTO
coaepKaHus,
CIIpaBOYHbIE
MaTepHualbl, pecypchbl
HNuTepuera

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETMHEHUN

11

bu6mmorekxa [IOK
https://m.edsoo.ru/7

f41837c

Knaccudunupona
Thb U3y4aeMble
BEILIECTBA 10 COCTABY U
CBOIMCTBaM.
. CocTaBisTh
(bOopMyJITBI OKCHJIOB,
KHCJIOT, OCHOBaHHH,
CoJIel 1 Ha3bIBaTh UX
10 MEXTYHApOIHON
HOMEHKJIaType.
. [Iporuo3upoBatb
CBOICTBA BEIISCTB HA
OCHOBE O0IIUX
XHUMHUYECKHX CBOMCTB
M3Yy4YEHHBIX
KJIaCCOB/TPYIII

YcTHBII onpoc
IIpoBepounas
pabota
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BEIIECTB, K KOTOPBIM
OHH OTHOCSTCSI.

. CocraBnsTh
MOJICKYJISIPHBIE
YpaBHEHHUS peaKIuii,
WILTIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA
Y CTIOCOOBI TTOTy4eHUS
BEIIECTB M3yYCHHBIX
KJIACCOB/TPYIIII, & TAKXKE
MOITBEP K IAOIIUX
TeHETUYECKYIO
B3aMMOCBS3b MEXY
HUMU.

. [IpounsBoauts
BBIYUCIICHHSI 10
YpaBHEHHSIM
XAMHUYECKUX PEaAKIUM.
. [Inanuposats 1
OCYILIECTBIIATh HA
MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTHI,
IPOBOJTUTH
HaOJII0IeHYS, 1eNIaTh
BBIBOJIBI TT0
pe3yibTaTam
HKCIIEPUMEHTA.

. CnenoBatb
npaBuiIaM Oe30MacHOR
paboTsI B 1abopaTopun




MIPH UCTIOJIb30BAHUN
XUMHUYECKON TTOCYIbI U
000pyI0BaHUS.

. Hcnons3oBaTh
TP BBITIOJIHCHUH
y4eOHBIX 3aJJaHUH U B
rpoiiecce
HCCIICIOBATEIbCKOM
JIESITEIIbHOCTH HAY4HO-

HOMYJISIPHYIO
JUTEpPATypy
XUMHYECKOTO
COJlepKaHus,
CIIPaBOYHbBIE
MaTepuabl, pecypchbl
Nutepnera
Hroro no paszneny 30
Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema XHMHYECKHX 31eMeHTOB /1.
H. MenneneeBa. CTpoeHue aToMoB. XuMH4YeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKIHH
N . PackpsiBath YcrHbII
[Tepuoanueckuii
CMBICTT onpocXUMHUYECKU
3aKOH U 0
NEPUOANYECKOTO W IUKTaHT
[Tepnonnueckas
bubmuorexa [JOK 3aKOHA.
cucTema
3.1 7 https://m.edsoo.ru/7 [Tornmars
XUMHYECKHX
f41837c CYIIIECTBOBAHHE
anemenToB /l. 1. .
NEPUOANYECKON

Menneneesa.
Crpoenue atoma

3aBUCUMOCTH CBOWMCTB
XUMHYECKUX DIJIEMEHTOB



https://m.edsoo.ru/7f41837c
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(M3MEHEHHE pauyCcoOB
aTOMOB U
AIEKTPOOTPULIATEIBHOC
TH) U UX COSTUHEHUHN
OT MOJIOKEHHUS B
MEPUOINYECKOMN
CHUCTEME U CTPOCHHUS
aToma.

. YcranaBnvBaTh
CBSI3b MEXKIY
MTOJIOKEHUEM 3JIEMEHTA
B [IEPUOANYECKOU
CHUCTEME U CTPOCHUEM
ero aroma (CocTaB H
3apsn sapa, ooriee
YHUCJIO JIEKTPOHOB U
pacmpeeneHue ux 1mo
AIIEKTPOHHBIM CJIOSIM).
. [Iporuo3upoBatb
XapaKTep U3MEHEHUs
CBOMCTB 3JIEMEHTOB U
UX COEIMHEHUH 10
TpYIIaM U epruoaam
[Tepuoanueckoit
CHUCTEMBI.

. XapakTepru3oBaTh
XUMHUYECKUE TIEMEHTHI
IIEPBBIX TPEX IEPUOOB,
KaJIusl, KaJIbLIMS 110 UX
MOJIOKEHUIO B




[Tepuoanueckoit
cucteme Jl. 1.
Meunpeneesna.

. CnenoBarth
npaBuiiaM 6e30MmacHoi
paboTsI B 1abopaTopun
IIPU UCII0JIb30BAHUU
XUMHUYECKOW MOCYAbI U
000pyI0BaHUA.

. BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
UHpOpMaLHIO U3
y4eOHHKA U
CITPaBOYHBIX
MaTepuaioB, FPaMOTHO
HCII0JIb30BaTh
U3Yy4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHH.

. Hcnonb3oBars
P BBITIOJIHEHUN
y4eOHBIX 3aaHu
TEKCThI yueOHUKa,
CIIPaBOYHbBIE
MaTepHuabl
(ITepuoguueckyro
CHUCTEMY XUMHYECKUX
snemenTosB /I. W.




MenneneeBa, TabIuIy
pPacTBOPUMOCTHU
KHCJIOT, OCHOBaHUI U
coJIeli B BOJIE,
AIIEKTPOXUMUYECKUI
pA HAPSKECHUN
METaJUIOB).

. Hcnonb3oBars
MIPHU BBITIOJIHEHUN
y4eOHBIX 3aJJaHUH U B
nporecce
HCCJIEIOBATEIBCKOM
JESITEIbBHOCTH Hay4yHO-
MOMYJISIPHYIO
JIUTEpaTypy
XUMHUYECKOTO
CoJIepKaHus,
CIIpaBOYHbBIE
MaTepHuabl, peCypcChl
WNHurepHera

3.2

XHUMHUYEeCKas CBA3b.
OKMCIINTEIIFHO-
BOCCTAaHOBHUTEJIbHEI
€ peakuu

bubmuorexa [JOK
https://m.edsoo.ru/7

f41837c

Tema 9. Xumuueckas
CBSA3b.
OKHCIUTENHLHO-
BOCCTAaHOBHUTEIIbHEIC
peakuumn

(8 1)

DNeKTpooTpuULIaTe
JIbBHOCTH aTOMOB
XHUMHUYECKHX
9JIEMEHTOB.

[IpoBepounas
pabota YcTHBIN
orpoc.
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XHUMHYeCKas CBI3b
(MoHHas1, KOBaJICHTHAS
NoJIsipHast U
KOBaJICHTHAs
HenossipHast). CTeneHb
OKHUCIICHHS.
OKHCIUTEIIBHO-
BOCCTAHOBUTEIJIHLHBIC
peaxuuu (OBP).
[Ipoueccol okucIeHus U
BOCCTaHOBJICHHS.
OxuciIuTeIxn U
BOCCTAaHOBHTECIIH.

JleMoHCTpanyu
OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbLHBIE
peaKkInu: TOPEHHE,
peaKLMM pa3ioKEHUs,
COCIMHCHUS *
PackpsiBath
CMBICJI U3y4aeMbIX
MMOHSITHH.
. Onpenensats BU
XUMHYECKOM CBSI3U B
COEIMHEHMU.
. Onpenendarsb
CTCIICHb OKUCIICHHS
XAMHYECKOI0 3JICMCHTA
o Gopmyre ero




COC/IMHEHUSI.
. Onpenenars
3JIEMEHT (BEIeCTBO) —
OKHUCJIUTENb U SJIEMEHT
(BemecTBO) —
BOCCTAHOBUTEJIb.

. OOBsICHATD
CYIIIHOCTH TIPOIIECCOB
OKHUCTICHUS U
BOCCTaHOBJICHUSI.

. CocraBnsth
AIIEKTPOHHBIN OaNaHC C
y4€TOM YuCiIa
OTJIaHHBIX U MPUHATHIX
AJIEKTPOHOB.

. CocraBnsTh
ypaBHEHUE
OKUCITUTEIHHO-
BOCCTaHOBUTEIbHOMN
peakiuu.

. Hcnonb3oBars
MIPH BBITIOJTHEHUHT
y4eOHBIX 3aJaHui
TEKCThI yueOHUKa,

. CIIpaBOYHBIC
MaTepHuaIbl
(mepuoauvecKyro
CHUCTEMY XUMHYECKUX
snemenToB /l. W.
MenneneeBa, TabIuIly




PacTBOPUMOCTH
KHCJIOT, OCHOBaHU U
coJIeli B BOJIE,
AIIEKTPOXUMUYECKUI
pAIl HanpsHKEHUH
METaJlJIOB)

Hroro no pazneny 15
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO

YACOB I1IO 68

[MTPOI'PAMME




9 KJIACC

KoaudecTBO yacoB DJIeKTPOHHBIE CHHCOK HTOTOBBIX Croco0 oneHKHn
HaumenoBanmne
Ne KoHTpo.b IpakTHuec (uudposbie) IVIAHUPYEMBbIX Pe3yJbTATOB C HTOIOBBIX
a3/1eJIOB U TeM
n/n P Bcero  HbIE KHe oOpa3oBareJib YKa3aHUEeM 3TAlNoB UX IJIAaHUPYEMBIX
nporpaMmmMsl
porp paGOTbI paGOTbI HbI€ pecypcChbl (l)OpMHpOBaHI/Iﬂ pe3yJabTaToB
Pa3znea 1. BemecTBo 1 XUMH4YeCKHe peaKkul
. XapakTepru3oBaTh YcTHBII onpoc

1.1

[ToBTOpEenue n
yriyOJieHre 3HAaHU’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kknacca

bubnuoreka
IHOK
https://m.edsoo
ru/7f41a636

XUMHYECKHE FJIEMEHTBI MEPBBIX
TpEX NMEePUOAOB, KaJUsI 1
KaJIBIIHS 10 MX ITOJIOKEHHIO B
[Tepuoauueckoii cucreme /1. U.
MeHaeneena.

. Knaccudpunuposatrs u
Ha3bIBaThb HEOPTaHUYECKUE
BEIIIECTBA U3YYECHHBIX KJIACCOB.
. OnuceIBaTh 00IIIHE
XUMHYECKHE CBOICTBA BEIIESCTB
Pa3IMYHBIX KJIACCOB,
MOATBEPK/IaTh CBOWCTBA
MpUMEpaMu MOJIEKYJISIPHBIX
YpaBHEHUN XUMUYECKUX
peaKkuui.

. Onpenensars BU
XUMHYECKOH CBSI3U U THII
KPUCTAJUIMYECKON pEIETKH
BEILIECTRA.

. IIporuo3upoBars cBOKCTBA

BCIICCTB B 3aBUCUMOCTH OT UX

IIpoBepounas
pabora
KonTponbhas
pabora.



https://m.edsoo.ru/7f41a636
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1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

bubnunoreka
ILHOK
https://m.edsoo
ru/7f41a636

CTPOCHHUSL.
. BeicTpauBats
pa3BEpPHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHpopmaIuio u3 yueOHUKa U
CIIPaBOYHBIX MATEPHAJIOB,
I'PaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NOHATUIHBIN
anmnapar Kypca XUMHUU.

. Hcnons3oBars npu
BBITTOJIHEHUH YUEOHBIX 3a1aHUI
U B IIpolLiecce
HCCJIE0BATEIBCKOM
JIESTEIIBHOCTH Hay4HO-
HOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COAEpKaHUS,
CIIPaBOYHbBIE MaTEpHUAIbI,
pecypcbl aTepHeTa

. PackpeiBath cMBICT
W3Y4aeMbIX TOHATUH U
IIPUMEHSTH 3T MOHATUS IIPU
ONKMCAHUU CBOMCTB BEILIECTB U
UX TPEBPALLECHAMN.
Knaccudunuposats
XUMHUYECKHE PEaKIUu 10
pa3IMYHBIM IIPU3HAKAM.
. YcraHaBiuBaTh
3aBHCHUMOCTb CKOPOCTH
XUMUYECKON PEAKLUU OT

YcrHbI
onpoc.CamocTosite
JbHast paborta
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pa3NuYHBIX (PaKTOPOB.

. IIporuo3uposars
BO3MO>XHOCTH IPOTEKaHUS
XMMHMYECKUX IPEBPAILCHUN B
Pa3IMYHBIX yCIOBUSIX.

. Onpenensars OKUCIUTEND U
BoccTaHoBuTENb B OBP.

. CocTaBiTh 31EKTPOHHBIN
OaJlaHC peaKiuH.

. [Ipon3BONTE BBIUUCIIEHUS
10 XUMUYECKUM YPABHEHUSIM.

. BeicTpauBats
pa3BEPHYTHIE NNCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
uHpOpMaLKIO U3 yuyeOHUKA U
CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NOHATUIHBIN
anmnapar Kypca XUMHUU.

. Hcnons3oBars npu
BBINOJIHEHUH YUEOHBIX 3aaHui
U B IIpoLECCE
UCCIIEN0BATEIbCKON
JESATEIIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUUYECKOTO COJIepKaHuUs,
CIIPABOYHBIEC MATEPUAIIBI,
pecypcel UaTepHeTa

1.3 DNeKTpoNIUTHYECKast 8 1 1 bubnmoreka . PackpsbiBaTh cMbICHT Kontposnbnas




JUCCOIHAITHS.
XHUMHYECKHE
peakuuu B
pacTBopax

[HOK
https://m.edsoo
.ru/7f41a636

M3y4aeMbIX IMOHITUH, a TAKKE
CMBICII TEOPUH
AIEKTPOJIUTUYECKON
JUCCOLUALUY.

. OOBACHATD MPUYMHBI
ANEKTPOIPOBOAHOCTU BOJHBIX
pacTBOpOB.

. CocraBnaTh ypaBHEHUS
JUCCOLMALMN KHUCIIOT, IEI0Yen
M COJICH, IIOJIHBIC U
COKpalIEHHBIE MOHHBIE
YpaBHEHUSI XUMHUYECKHUX
peaxiuii HFOHHOTO OOMEeHa.

. [Inanuposats 1
OCYILIECTBJIATh Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS, JeNIaTh
BBIBO/JIBI 110 pe3y/bTaTaM
AKCIIEPUMEHTA.

. CrnenoBaTh paBuiIam
6e3omacHoil paboTHI B
nabopaTopuu npu
MCII0JIb30BaHUU XUMHUYECKOM
NoCyIbl U 000PYAOBaHMUSL.

. [Ipon3BOIUTE BBIYUCIIECHUS
10 XUMUYECKUM YPABHEHUSIM.

. BricTpanBars
pa3BEPHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPO Ha

pabota.lIpakTuyec
Kasi paboTa.
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uH(popMaInIo U3 yIeOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3yYCHHBIN TOHATUUHBINA
anmnapar Kypca XUMHH.

Hroro no pazneny

17

Pa3gen 2. HeMeTaJIbI M UX COCIUHEHUSA

2.1

Oomas
XapaKTEPUCTUKA
XUMHYECKHUX
anemeHToB VIIA-
rpynisl. ['anoress

bubnuoreka
HOK
https://m.edsoo
u/7f41a636

. OO0BACHATE 00111IE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB HEMETAJIOB U HX
COCIMHEHUH B IIpeieax MaJIbIX
MEPUOJIOB U TJIABHBIX MOATPYIII
[lepuoanueckoii cucTemsl
XUMHUYECKUX IJIEMEHTOB C
Y4ETOM CTPOEHHS UX aTOMOB.

. XapakTepu3oBaTh
(bu3HYEeCcKre U XUMHUYECKUE
CBOICTBA MPOCTHIX BEHIECTB
raJIOTeHOB (HA MpUMeEpE XJIOpa)
Y CJIO)KHBIX BEIIECTB
(xJmopoBOI0pOIA, XJIOPUAA
HATPUS), CIIOCOOBI UX
MOJIyYeHUSs, IPUMEHEHUE U
3HaUY€HHE B MPUPOJIE U KUZHU
YeJloBeKa.

. Onpenensars raloreHu/I-
MOHBI B pacTBODE.

. [LnanupoBath 1

YcTHbI onpoc
[IpakTnueckas
paborta.
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OCYHICCTBJIATH Ha ITPAKTHUKE
XUMHUYCCKUEC SKCIICPUMCHTHI,

MIPOBOJIUTH HAOIIO/ICHUS, JeJIaTh

BBIBO/IbI 110 pe3yJIbTaTaM
IKCIEPUMEHTA.

. CrnenoBatk npaBuiIaM
0e30omacHOi paboTHI B
naboparopuu npu
UCTIOJIb30BAaHUN XUMHUYECKOU
MOCYBI U 000PYTIOBAHUSI.

. BeicTpauBarts
pa3BEPHYTHIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OIIOPON Ha
uHpOpMalKIO U3 yyeOHUKA U
CIPaBOYHBIX MaTEPUAJIOB,
IpaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NOHATHUIHBIN
armapar Kypca XUMHH.

. Hcnonws3oBars npu
BBITTOJIHEHUH YUEOHBIX 3aJaHUI
U B Ipoliecce

HCCIEN0BATEIBCKOMN
JIEeATEILHOCTH
O61mas . OOBSICHITH 00IIIHE TemaTnueckas
XapaKTEPUCTHKA bubmmoreka 3aKOHOMEPHOCTH B U3MEHEHUH pabora.
99 XUMHYECKUX HOK CBOMCTB 21eMeHTOB VIA-
aseMeHTOB VIA- https://m.edso0  rpymnmbl ¥ KX COSTUHEHUI C
rpynmsl. Cepa u e€ Iu/7f41a636 y4€TOM CTPOCHHUS UX aTOMOB.

COCIMHCHUA

. XapakTepus3oBaTh
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bu3nvecKkre 1 XUMHYECKHUE
CBOICTBA MPOCTOTO BEMIECTBA
Cephl U €€ COEAMHEHHI
(cepoBoIOpO/Ia, OKCHJIOB CEPHI,
CEPHOM KHUCIIOTHI, CYIb(HaToB),
CHOCOOBI UX TIPUPOJIC U )KU3HU
YeJI0BeKa.

. Ornpenenars HAIUYUE
Cynb(haT-uOHOB B PacTBOPE.

. OOBSCHATH CYIIHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C IEPEPa0OTKOM
COCIIMHEHUH Cephl.

. [Inanuposats 1
OCYILIECTBIISATh HAa IPAKTUKE
XMUMUYECKHE IKCTIEPUMEHTHI,

. [TpoBoauTh HabOMIOIEHMS,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM
HKCTIEPUMEHTA.

. CrnenoBaTh paBuiIam
6e3omacHoil paboTHI B
nabopaTopuu npu
UCTIOJIb30BAaHUN XUMHUYECKON
NoCyIbl U 000PYAOBaHMUSL.

. [Tpon3BOANTH BHIYHCICHUS
M0 XUMAYECKHM yPaBHECHHUSIM.

. Hcnonb3oBars npu
BBITTOJIHEHUH YYEOHBIX 3aaHUI
TEKCThl y4eOHUKa, CIIPABOYHBIC




2.3

Oomas
XapaKTepUCTHKA
XUMAYECKHX
31eMeHTOB VA-
rpynmnsl. A30T,
dbochop n ux
COEIUHEHUS

bubnunoreka
IIOK
https://m.edsoo
ru/7f41a636

matepuaisl (Ilepnoanueckyro
CHUCTEMY XUMHUYECKUX
snemenToB /1. 1. Meneneena,
Ta0IMILy PaCTBOPHUMOCTH
KHCJIOT, OCHOBAaHHUH U COJICH B
BOJI€, AIIEKTPOXUMHUYECKUM Pl
HaIpsHKEHUH METaJIOB).

. Hcnons3oBars npu
BBITIOJTHEHUH YYCOHBIX 3aaHHH
U B IIpoI1iecce
HCCIEA0BATEILCKOMN
NIeATeTbHOCTH Hay4YHO-
MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COIepKaHUs,
CIIPaBOYHbBIE MAaTEPHUAIIBI,
pecypcel MHTepHeTa

. OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 311eMeHTOB VIA-
TPYNIBI U KX COSTUHEHHH ¢
y4€TOM CTPOEHUS UX aTOMOB.

. XapakTepru3oBaTh
(bu3HYeCKre U XUMUICCKHE
CBOICTBA MPOCTOTO BEMIECTBA
Cephl U €€ COeAMHEHMI
(cepoBo10pOJIa, OKCHJIOB CEPHI,
CEpHOM KUCIIOTHI, CyIb(haToB),
CHOCOOBI UX MPUPOJIE U )KU3HU
YeJI0BEKa.

YeTHBIN onpoc
CamocrogTreabpHas
pa0ora.
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. Ornpenenars HAIUYUE
Cynb(haT-uOHOB B pacTBOPE.

. OOBACHATH CYITHOCTD
HKOJIOTMYECKUX Mpoliem,
CBS3aHHBIX C MEepepadboTKOI
COCJTMHEHUH CEPBI.

. IInanupoBath 1
OCYIIECTBIISATh Ha MPAKTUKE
XUMHYECKHAEC YKCIIEPUMEHTHI,

. [IpoBoauTh HAOIIOIEHMS,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM
HKCIIEPUMEHTA.

. CrnenoBath mpaBuiiaM
0e3omacHoil paboThI B
naboparopuu mpu
MCIIOJIb30BAaHUU XUMUYECKOM
MOCY/IbI ¥ 000PY/I0OBAHMUS.

. [Tpon3BOIUTE BBIYUCIICHUS
0 XUMUYECKUM YPABHCHHSIM.

. Hcnons3oBars npu
BBHITIOJTHEHUH YY€OHBIX 3aaHHH
TEKCTHI yueOHUKa, CIPaBOYHBIC
matepuansl ([leproanueckyro
CUCTEMY XUMHUYECKUX
anemenToB /1. 1. Menzaeneera,
Ta0IHITy PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAaHHUM U COJIEH B
BOJIE, DJIEKTPOXUMUYECKUI psiJ
HaIpPsDKEHUN METAIIIOB).




2.4

O6mmas
XapaKTepUCTHKA
XUMHYECKHUX
25eMeHTOB [VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHEHMS

bubnunoreka
HOK
https://m.edsoo
ru/7f41a636

. Hcnons3oBars npu
BBITTOJIHEHUH YUEOHBIX 3aaHUI
U B IIPOLECCE
HCCIIEI0BATEIBCKON
JIeSTEIIBHOCTH Hay4HO-
HOIYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MAaTEPHUAIIBI,
pecypcbl aTeprera

. OO0BACHITE 001I1E
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3711eMeHTOB [V A-
TPYIIIBI K KX COSAMHEHUH C
Y4ETOM CTPOCHUS UX aTOMOB.

. XapakTepru3oBaTh
¢buznyecKkne 1 XuMHYECKUe
CBOICTBA NPOCTHIX BELIECTB
yIJiiepoJia U KpEMHHUS U UX
coeIMHEHUH (OKCUIOB
yIJI€po/ia, YTOIbHOM KUCIOTHI,
KapOOHATOB, OKCHA KPEMHUS,
KPEMHHUEBOM KHCIIOTHI,
CHUJTUKATOB), CIOCOOBI MX
MOJIyYEHUsl, IPUMEHEHUE U
3HAYEHHE B MPUPOJE U KUZHU
4eJI0BEKA.

. Omnpenensats kapOboHAT- U
CUJIMKAaT-UOHBI B PACTBOPE.

. OOBACHATH CYITHOCTD

KonTponbhas
pabora
[IpakTnueckue
paboTHL.
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HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XJICHUEM
YIJIEKUCIIOro ra3a B
OKpYXarolleu cpee.

. NnmoctpupoBath
B3aMMOCBS3b HEOPTaHUYECKUX
COeIMHEHUH yriepoja u
OpPraHUYeCKUX BEIIECTB.

. [LmanupoBate u
OCYIIECTBIISITh Ha IPAKTUKE
XUMHYECKHAEC YKCIIEPUMEHTHI,
BBIBO/JIBI 110 PE3YJIbTaTaM
HKCIIEPUMEHTA.

. CrnenoBath mpaBuiiaM
0e3omacHoil paboTHI B
naboparopuu mpu
MCIIOJIb30BAHUY XUMHUYECKOM
MOCY/IbI ¥ 000PY/I0OBAHMUS.

. Hcnonws3oBars npu
BBITIOJTHCHUH YICOHBIX 3a[aHHH
TEKCThI yueOHUKa, CIPAaBOYHBIC
matepuansl (Ilepuoanueckyro
CUCTEMY XUMHUYECKUX
anemenToB 1. 1. Menneneena,
Ta0IHITy PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAHHUM U COJICH B
BOJI€, DJIEKTPOXUMUYECKUI psiJ
HaIpsHKEHUH METaJIOB).

. Hcnonws3oBars npu




Hroro mo pazueny 25

Pazgen 3. MeTa/IbI M BX COeTUHEHU S

BBLITNIOJIHEHU M yqeGHLIX 3aJaHui
U B Mpolecce
HCCIIeI0BATEIbCKOM
JIEATEIIbHOCTH Hay4HO-
MOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COJICPKAHMUS,
CIIPABOYHbBIC MATEPUAJIBI,
pecypcbl aTeprera

OO01ue cBOMCTBa
3.1 4
METaJIIIOB

bubnuoreka
IHOK
https://m.edsoo
ru/7f41a636

. PackpsiBaTh cMbICT
MU3y4aeMbIX ITOHATHN U
IIPUMEHSTH 3T IOHATUSA IIPU
ONMCAHHUU CBOMCTB BEILIECTB U
UX IPEBPALLECHUN.

. OOBsCHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB-METAIIJIOB U
WX COCIUHEHHI C y4ETOM
CTPOEHHS UX aTOMOB.

. XapakTepru3oBaTh
CTPOEHHUE METAIJIOB, 00IIIHe
¢du3nveckre 1 XUMHUYECKHUE
CBOIICTBa METAJIIOB.

. XapakTepu3oBaTh 001He
CHocOOBI OJTYYEHUS METAJIIOB.
. CnenoBaTh npaBHIIaMm
0e30macHOi paboTHI B

YcTHBII onpoc
CamocrosiatenbHast
pa0ora.
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nabopaTopuu npu
HUCTIOIB30BAHUN XUMHUYECKON
MOCY/BI M 000PYIOBaHMUS.

. [Tpon3BOIUTH BEIYMCIICHHS
110 XUMHYECKUM YPaBHCHHSIM.

. Hcnonw3oBars npu
BBITIOJTHEHUH YY€OHBIX 3aaHHM
TEKCTHI Y4eOHUKA, CIPABOYHBIC
matepuaisl (Ilepnoanueckyro
CHUCTEMY XMMHYECKUX
anemenToB /1. 1. Menpeneena,
Ta0IMILy PaCTBOPUMOCTHU
KHUCJIOT, OCHOBaHUM U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUH Psijl
HANPSDKEHUH METaIIOB).

3.2

Baxueiinime
METAJUIbI U UX
COEeIUHEHUS

16

bubnuoreka
HOK
https://m.edsoo
u/7f41a636

. OO0BACHITH 00III1E
3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 2JIEMEHTOB-METAILIIOB B
Ipynmax u uX COeAMHEHUM C
Y4E€TOM CTPOCHHMS UX aTOMOB.

. XapakTepu3oBaTh
(bU3UYeCcKre U XUMHUIECKUE
CBOMCTBA MPOCTBIX BEUIECTB
METaJJIOB M UX COEeTMHEHUMN
(OKCHAOB, TUAPOKCHUIOB, COJICH),
CHOCOOBI UX MOJTYyYSHHUS,
MIPUMEHEHUE U 3HAUCHUE B
MPUPOJIE U )KU3HU YEJIOBEKa.

. Pacno3HaBaTh ¢ MOMOIIBIO

KoHntposbHas
pabora.llpakTuyec
KH€ paboThlI.
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KAueCTBEHHBIX PEAKLIUIA HOHBI
METaJIOB (MarHusi, aJllOMUHUS,
LMHKA, JKeJe3a, MeJN).

. [lnanupoBath u
OCYILECTBIIATH HAa PAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
HPOBOJUTH HAOJIOACHNUS, JIeJIaTh
BBIBOJIbI 110 pe3yJbTaTaM
AKCIIEPUMEHTA.

. CnenoBath npaBuiiaM
0e301macHoil paboThI B
naboparopuu npu
MCII0JIb30BaHUU XUMHUYECKOU
1oCyJIbl U 000PYAOBaHMUSL.

. [Ipon3BOaNTE BEIUUCIIEHUS
10 XUMUYECKUM YPABHEHUSIM.

. BeicTpauBats
pa3BEpPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OITOPOM Ha
nH(popMalnIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHAJIOB,
I'PaMOTHO UCIOJIb30BaTh
U3Y4YEHHBIN OHATUHBIN
anmnapar Kypca XUMHUH.

. Hcnonws3zoBars npu
BBIMIOJTHEHUH Y4E€OHBIX 3aaHUN
U B IIpo1eCce
HUCCIIEN0BATENbCKOM
JESTENIbHOCTH Hay4yHO-




HOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COAEpKaHUS,
CIIPaBOYHbBIE MaTEPUAIIbI,
pecypcbl UnaTepuera

Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u
4.1 MaTepHalbl B 3
JKU3HU YeIoBeKa

bubnuoreka
HOK
https://m.edsoo
u/7f41a636

Tema 9. BemectBa u maTepu-
aJbl B dKU3HU YEJIOBEKA

(3 u) HoBeie maTepuansl u
TEXHOJIOTHH.

BemectBa u Mmarepuasisl B

HOBCEIHEBHOMN KU3HHU YEIOBEKA.

XUMUs U 300pOBbE.
be3omnacHoe ncrnonp3oBaHue
BELIECTB U XUMUYECKHUX
peakuuii B ObITY.
IIpupoHbIE HCTOYHUKHU
YTJIEBOJIOPOIOB (YTOJIb,
MPUPOJIHBIN ra3, HeQTh),
MPOJYKTHI UX NEepepabOoTKU, UX
poJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

OCHOBBI PKOJIOTHUECKOI
I'PaMOTHOCTH.

XHMHYECKOE 3arpsi3HEHUE
OKPYXaIOIIe Cpeabl
(mpenenpHO TOmycTUMAst
KOHIIEHTPALUs BEIECTB —

YcTHbIH onpoc.
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[TAK).
Posnp xumuu B perieHnn
HKOJIOTHYECKUX MPOdIeM ¢
XapakTepus3oBaTh pojb
XUMHH B Pa3IHyuHbIX chepax
JeSITEIbHOCTH JII0JICH, OCHOBHBIE
BEIIeCTBAa U MaTEpUaJIbl,
NPUMEHSEMBIC B KU3HU
COBPEMEHHOTO YeJIOBEKa.
. OOBSCHATH yCIOBUS
0€3011aCHOr0 UCII0Ib30BAHUS
BEIIECTB M XUMHUYECKUX
peaxiuii B ObITY.
. AHanm3upoBath U
KPUTUYECKH OIICHUBATh
UH(OPMALIHIO O BIUSHUN
MPOMBIIIJICHHOCTH, CEITLCKOTO
XO035ICTBA, TPAHCIOPTA U JIp. Ha
COCTOSIHWE OKPYIKAIOIIEH CpeJIbl.
. YMeTh OKa3bIBaTh MEPBYIO
MIOMOIIb TIPY XUMHUYECKUX
0’KOTaX U OTPABJICHHUSX.
. [IpuHuMaTh yuyactue B
00CyX/1IeHUH 1podsIeM
XAMHYECKOW U IKOJIOTUYECKOMN
HAIPaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO TTO3UIIUIO 11O
npoOJeMe U mpeaiaraTh
BO3MOJKHBIE ITyTH €€ PEILCHMUS.




Hroro no pasgeny

bubnuorexa
PeszepBHOE Bpems 3 LOK
https://m.edsoo
ru/7t41a636
OBILEE KOJIMYECTBO
YACOB IIO 68

[NPOTPAMME
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