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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Aa€T NPEJCTaBICHUE O IENsAX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSICT KOJUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIBHOCTH OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHMH, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHUU OOECIEUMBAIOTCSA CIEIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIIBHBIX MOHSATUNH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeaMeToB: «OKPYX AUl MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HW3YYCHHHU BEIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOT'O 0OOIEro 0Opa3oBaHUS BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOUIMX MPUOOPETEHNIO 00yYatOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLEHUBATH SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBasi 401 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHNS, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJECHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenne xucimopoaa. CrocoObl



MOJIYYeHHUST Kuclopoda B Jjabopatopuu W TpoMbIuIeHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOIO0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEAECTICHUE COAECPKAHUSI KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIIEIOBaHNE O0pa3l0oB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAaep. M3oronsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKJIaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJIOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOU PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakifii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuii. CBoilcTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALIMM KHCIOT, WIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHUMHUUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue cepel U €€ coequHEHH B mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, MHOuYBbl U BonoéMoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanne GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCa0oTa U €€ coM, uX (PU3HYECKUEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaust (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha Cyb(har-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX yIOOpPEHU, MOTyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YEHUE MOJENen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX PEaklUii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne MIeNOYHBIX METAaVIOB U UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUS KalblUs (OKCUJA, TUIPOKCHUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa M THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJTyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKAroLel cpeapl (MpelefbHasl IOoMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH H3YYeHHH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINH (DAaKT, TUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS XUMHUU B C€IWHCTBE Y4eOHOW W
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIIUU O0YUAIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOW MESITENBbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBIEHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOrOJIsl, HAPKOTUKOB, KYPEHHUSI),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON npo(eCcCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 310POBOTrO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOOJeM M MyTell UX peuIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(GbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHbIE TOHSTHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas (opMysla W ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpkKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMATBHYIO (DOpPMY MPEACTABICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOTHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, YUE€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWSA, €ro  HHTEPIPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUUuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIJIOBOU A((EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeaeNsaTh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIchn llepuommueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepuszoBaTh TabmuuHyr0 Qopmy Illepuognyeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmuie «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChl
BELIECTB, MAacCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIeMeHTa 1o (dopmyiie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

® [PUMEHSTH OCHOBHBIC OMEPAIIMU MBICIUTEIBLHON JIEITEIHLHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHI, €CTECTBEHHO-HAYYHbIE METOMbI
NO3HAHUA — HAOJIOJICHHE, U3MEpPEHHE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peasibHBINA U MBICIICHHBIN );

e cCjeloBaTh  MpaBWJiaM  TOJb30BAaHMSI ~ XUMHUYECKOM  TMOCylOW |
7abopaTOpHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKiusi, XUMUYecKasi CBsI3b, TEIUIOBOM 3P DEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHUYECKAS] TUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAEeIbHO OMYyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENIEIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuynyo popmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «rmobouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU ~ XapaKTePUCTUKAMH  CTPOCHHMSI aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeiiesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPAaBHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmylie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBHITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM NPOrpaMMbl Bcero OHTPO.ILHEBIE PaKTHiecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJloBeKa

19 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

' peakiu https://m.edsoo.ru/7f41837c

Htoro no paznemny 20

Pa3nes 2. BaskHelimme npeacTaBUTEeIN HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcumax https://m.edso0.ru/7f41837c
29 Bonopoa. ITonstue o kucinorax 8 1 bubmmnoreka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUN

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bu6muoreka [JOK
' XUMUYECKHX 3j1eMeHToB J[. 1. https://m.edso0.ru/7f41837c
MenneneeBa. Ctpoenue atroma
3.2 Xumudeckas CBS3b. 8 2 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I
Mroro no pasxexy 15 ﬁﬂ?ﬁggggggjﬁmwsn
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpeHue n yriryoieHne 3HaHun 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOMUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
e | S ; BuSorea 10K
' PYHIRL 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
bubmmoteka IIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHECHUS
06
24 vewenton IVA-rpynm. Yrncpoxu : ) 2 Bu6mnorera LLOK
' . PYTIBL. po https://m.edso00.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bubnunoreka LIOK
3.1 Obmue coHcTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxueiie MeTauibl 1 UX COSIUHEHUSI 16 1 2 but6mmoreka [IOK



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

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

Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU YeJIOBEKA 3 Bubmorexa LHOK
. https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
Pe3epBHOE BpeMs 3 Bubmnorexa HOK

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

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThbI padoTbI pecypebi
1 IIpeamer xumun. Poiap XUMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHKS B XUMHH 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «II’)aa3KTc;/JIIIi:GI{CI/I:;1 iﬁ:c:;am; puUMepe 1 Eubmorexa IIOK
! . PHMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmioreka LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
0 | oo | B 10K
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJISIpHasa Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e g B 10K
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — Y4EHBIii-
19 swicroneancr. OSodee Bu6mnorexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIAN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bosgfyy;a Kucnopon — snement u bubamorexa [IOK
: https://m.edsoo.ru/ff0d448e
mpocToe BeuiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 aGopumopmt n mpomsenmocrn BuGmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucopoaa
24 TennoBo# 3 PexT XuMUIecKoi bubmuorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHUS
26 | omyeome s oompemss mmenepoms BuGmorexa LIOK
Ay . P poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
7 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 IToustTre 0 KUCIOTaX U COJISIX Bubmiorexa IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| domyecmte s sotnpanns soapon BuGorexa LIOK
yd . P AOpoaa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
- Brruncienusa o0béma, Kon;tiel:{c:;a Bumorexa LIOK
BCTIIECIRA Ta3a 110 €ro 3B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o Brruncnenus O6’E>CMO]:I ;?)3:;0;12 N Butmorexa LIOK
ypa],s,HeHmO peaKiiu - https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [JOK

HHAUKaTOopax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC

bubmuorexa [JOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCUpUKaI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubnmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 cnocotm moymemmn. xivorie Bu6miorera LIOK
o yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 ['enernueckas cBsI3bp MEKy KilacCaMu bubnnoreka [HOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe ¥ cUcTeEMaTH3alus 3HaHUH bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KonTponbnas padota Ne3 no teme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBIGUI:J'IaCCBI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOTHBIX AJIEMEHTOB
[Tepunoanueckuii 3aKOH U
52 [Teproandeckasi cucTeMa XUMAYIECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepropl, TPYIIITEI, TOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit BH6J,IHOTeKa HOK
cnctemsr J1, V. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKka XMMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuUTHA HayKH U npaktuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CUCTEMaTHU3aIMs 3HAHUH / Egggﬁ;ﬁﬁ)gﬁ}é% db33c
Bcepoccutiickas mpoBepouHas pabota T '
KonTponbnas padora Ne4 o teme
59 «CtpoeHue aroma. XuMU4ecKasi CBSI3b» Eggglyllr%T:(;cszngd/IéOa dbas6
/ Beepoccuiickast mpoBepodHasi paboTa T '
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubmuorexa [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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XHUMHUYECKUX JJIEMCHTOB

https://m.edsoo.ru/00adaab8

61 Honnas xuMudecKkas CBI3b 1 Bubmzorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHast XuMH4eCKas 1 bubnnoreka [HOK
CBSI3b https://m.edso0.ru/00adaab8
63 KoBasieHTHas HENoOasIpHAs XMMUYECKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bub6mnoreka [IOK
64 Crenens, okncienms 1 https://m.edsogru/OOadae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmnoreka [IOK
66 OxuCIIUTEIIN 1 BOCCTAHOBUTEIIN 1 https://m.e dsogru 100adb076
PesepsHrIil ypok. O000IIEHHE U
67 CI/ICTgMaTI/ISE}lIIII)I/ISI SSaHHfI-I]l 0 TEME 1 BH6J_IHOTeKa LOK
«Ctpoenne aroma. XUMUYECKas CBS3b» https://m.eds00.1u/00adach?
68 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOTBHBIC HpﬁaKaneckne u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XEMI/I‘ICCKI/IX AJIEMEHTOB 1 bubmmorexa LIOK

. https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u HOMeHKIaTypa bu6mmoreka [IOK

3 1 .

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THTTBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5) «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eaKInu HOHSII?FI/IG 0 TOMOT'€HHEIX U 1 bubamorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaAKIMIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PABHOBECHSI
OKHMCIHUTENTBHO-BOCCTAHOBUTEIBHBIE bubnmoreka [JOK

9 1 _
peakuuu https://m.edsoo.ru/00adcade

10 Teopust SNEKTPOTUTHIECKON 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKIINi Bubmorexa HOK
yp p https://m.edso0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IpEACTABIIEHUI 00 bubmiorexa HOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ 3I<cnpe UMEHTAJIbHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMUYECKUE pEeakllui B PACTBOPAX»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IIpUMEDE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopond. ConsHas KHCIIOTA,
19 XI/IMII/)I%CIZSHS CﬁOﬁCTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edso0.ru/00ade104
IPUMCHEHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KHUCJIOTBI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Brraucnenus 1o ypaBHEHUSIM
ypas bu6mmoreka [IOK
21 XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3

peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
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29 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuoreka [JOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.

Haxoxnenue cepbl U €€ COeTMHEHU N bubnmoreka [JOK

23 . :

B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUICCKIE CBOHCTBA https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,

25 Q)HSHtll[eCKI/IE u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmorexa HOK

’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK

26 .

XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpelibl COETUHEHUSIMH
cepbl

97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB

28 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHaK, ero ¢pu3HYeCKue U

29 XUMHYECKUE c?;oﬁCTBa MOJy4YCHUE U bubmorexa [IOK

’ yd https://m.edsoo.ru/00adf004
IPUMCHEHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁon eHue ahEMPIaKa HU3y4YECHUE ero bubmorexa [IOK
Y > 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kucaora, e€ Gu3ndecKkue u bubnnoreka [HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEN bubmorera [JOK

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 pocopnas KHcIora, (pusmiccine n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOYICHUE
Hcnons3oBanue pochatos B
KauyeCTBE MUHEPAIbHBIX y100pEHUI. bu6mmoreka [IOK
34 " .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHYECKUE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmoreka [IOK
DKosoruyeckure npoodaemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
"ITosrydyeHune yriekucioro rasa. bubnnoreka [JOK
38 _
KauectBenHast peaxiust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaIbHBIC TTOHATHS 00
39 0 rpaHqucmx BEIIeCTBaX KaK O bubmorexa LIOK
P m https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeimHeHAs Eubmrorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK

«Baxuenime HeMeTaJUIBI U UX
COEIMHEHUS)

https://m.edsoo0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

42 «BaxHEHIINE HEMETAILIBI 1 X https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 :
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nM4ecKre CBOMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIIEKTPOXUMUUECKUN PSIIT bubumoreka [IOK
P . p https://m.edso0.ru/00ae1156
HaIpsKEHUN METaJIOB
OO6mrme crocoObl MoTydeHHs
MeTaioB. CiiiaBel. Berauciaenus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
Yp PCAKIIIH, https://m.edsoo0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
IPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmioreka IJOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
at IHenoumpie MeTanbt https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunorexa [JOK
Kanus https://m.edso0.ru/00ael4b2
49 [I{esrouHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaJIBbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneimmme coemMHEHNS KBTS bubmioreka LTOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
50 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTPaHEHHUsI https://m.eds00.ru/00ae1886
53 [IpakTudeckas pabora Ne 6 o Teme bubmnorexa [IOK

https://m.edsoo.ru/00aelae8
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" KECTKOCTL BOABI U METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 _

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.eds00.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeire METaIIBI U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJIa MPOAYKTa
peaxiuu

61 O06o01IeHre U cucTeMaTHu3alus
3HAHUU
KonTtponbHas padora Ne4 o reme

62 «BakHeWIe MEeTaTbl U UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
XHUMHYECKOE 3arps3HEHNE bubnmoreka [JOK

64 . :

OKPY’KaIOIIEN Cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumun B penieHnun bubmuorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

13

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHX TMOHSATHUN: aTowm,
MOJIEKYyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHAsh Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSPHAs Macca, MaccoBas [0JiI XUMHUYECKOTO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas PEaKius,
KIacCU(pUKallMg  peakiHil:  peaklud  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUs, PEAKIMU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEaKIUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,

MaccoBast J10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaIl|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHUX MOHATHH M
MPUMEHSITh 3T MOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBpalleHUI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TeII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MaCChI




BE€IICCTB

1.8

1.9

1.10

2.1

2.2

BBIUYUCJIATHE MACCOBYIO JOJIO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMYJ'Ie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT  (peabHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxHelne npeACTaBUTENIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX IOHATHM: OKCH]I,
KHCJI0Ta, OCHOBAHHE, COJIb

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJIacCy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM TMOJB30BAHUS XUMHUYECKOM TIOCYAOH H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYSHHI0 U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEII[ECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOLIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIernH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmoamyeckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

PaCKpeIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX THOHSTHH: AApO aroma,

3J'IeKTp0HHBII71 clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,




XHUMUYECKAsl CBA3b, MOJSAPHAS W HEMOJSIPHAs KOBAJIICHTHAS CBA3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaONM4HYI0 Gopmy llepuoaudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHUS «TJIaBHAS
noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHE) epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJOXCHHSA B HepnoanquKoﬁ

CHCTCMC

3.5

3.6

COOTHOCHUTH 0603Ha‘IeHI/I${, KOTOPELIC HUMCIOTCA B Ta6J'II/II_Ie
((HepI/IO,I[I/ILIGCKaH CHUCTEMaA XUMHNYCCKUX 3JICMCHTOB ,HI/I
MenzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdaapa, 06mee YHUCJIO

AIIEKTPOHOB U paclpeieeHUE UX TI0 AIEKTPOHHBIM CJIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

ONpCACIIAITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JSJICKTPOJIIUTHUYCCKAA AUCCOUUalud,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOC PAaBHOBECHC,
06paTI/IMBIC n HCO6paTI/IMLIe pcaKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(doTepHOCTh, XUMHUYECKas  CBS3b  (KOBaJeHTHAas, HWOHHAs,




1.2

MeTaJUIMuecKas), KpHUCTAIMYECKas pemeéTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX IOHATHH H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

1.5

2.1

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKuu

ITo temam: «Hemeramibl u uX coeguHeHus» U «MeTalnsl U UX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUECKIE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIasl ONMUCAHHE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

2.4

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TIOCYyAOW H
71abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYSHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMMaKa U YTIIEKUCIIOro ra3a)

2.5

OPOBOJUTHh pEaKkIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomupa, Kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYEHHBIX METaJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPeNa»

3.1

PaCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUIH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB




3.2

PUMEHSATh OCHOBHBIC OIEPAlMHd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHUE, OO0O0OIIeHNEe, CHCTEeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCIICCTB MU XHMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHaY‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJICHHWE, H3MEPEHHE, MOJEIHNpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Ponap XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHE 0 MeTOdax MO3HAHUS B XMMUM. UHCTEIEC BEIIECTBA U CMECH. Crioco65b1

paszaeneHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3eMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJNIMYECTBA,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHUYECKHUX COCIUHECHUM

1.6

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeUlecTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XHUMHUYCCKUX peaKuHﬁ (COCI[I/IHGHI/IH, PAa3JI0KCHUA, 3aMCILICHU, 06MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu oOpalieHus C  J1abopaTOPHBIM
o0opysoBaHHEM, H3y4Y€HHE M OMUcaHhe (U3NYECKHX CBOMCTB 00pasiioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (Gu3nueckux (TUIaBIeHHE BOCKa,
TassHUC JIbaa, paCTI/IpaHI/Ie caxapa B CTyrIKe, KHUIICHUC U KOHICHCAIIUA BOJII)I) 158
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIGHWE W OIHUCaHUe
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKUX peakuuii (pa3joxeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelle3a ¢ PACTBOPOM

comm meau(ll), n3yuenne cmocoboOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOoBaHUE, BBIMTAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneliye npencraBuTeNM HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. HaxokaeHue kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBIIUIEHHOCTH. Kpyroopot

KUCIIopoJa B mpupoje. O30H — alIoTponHas MoAu(GUKALHs KUCIOpoIa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxkaeHue Boaoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTsl 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Boga kak pactBoputens. PacTBOpbI.
HacelllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupose M B KH3HU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOoA. OXpaHa H OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHbIE, KHCIOTHbIE, aM(pOTepHBIE) W
HecosieoOpaszyronue. Homenknatypa okcuaoB. Duznyueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJI0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toryuenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHUYeCKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckue M XUMUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE  COACpKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHIE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HCIIOIB30BaHKUE BUICOMATEPHAIIOB),
HaOmrozieHne OoO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeETaNIaMU (HATpUEM M KaJbI[EM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM WHIUKATOPOB B pacTBOpaXx KHUCIOT U IIeNouYeld, H3ydeHHE
B3aumozeiictBus okcuna Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peakluii HeUTpaau3aluu, MoJydeHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOr0 METajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIEPUMEHTANBHBIX 3a/au Mo TeMe «BaxHelme Kiacchl HEOPraHUYECKUX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOoTepHbIE

OKCHU Bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XUMHYECKHUX 31eMeHTOB J[. 1.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepmonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aToMHbIX anep. M3oronbl. Dnekrponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TICPBLIX 20 XUMHYECKHUX DJICMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B Ilepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTpI/IHaTCHBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3h

3.6

3.7

Crenenp okucneHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKnuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUS

11

1.2

BemiectBo 1 xummnueckas peakuus. [Topropenue

[Tepnonnueckuit 3akoH. Ileproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpaeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEMC U CTPOCHUCM UX AaTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
pPEUIETOK, 3aBUCUMOCTDb CBOWMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUja XxuMudecko cszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM  HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeakIMi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIEHE! OKHCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTOophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIO0JIO0XKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakiun voHHOro oOMeHa. YcCiIoBHS HNPOTEKaHMs pEeakUUid MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B CBeTe MPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIE peakunu Ha MOHBI. [[oHATHE O THAPOIU3E COoJIei

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMH KPUCTATUTUYECKIX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHNE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEpPHAJIOB); TPOBEJIEHHE ONBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKIUN (TOpEeHHE, PEaKIUH Pa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u GuU3NUECcCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoielicTBUE C MeTalJIlaMH, HEMETaJUlaMH, IIellodaMu). XJIOPOBOAOPO/I.

ConsHas KuCiI0Ta, XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHue. [leficTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTEINeHN OKucieHus. CTpoeHue U (Gu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XHUMHUYECKHE CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, GU3NYECKHE M XUMHYECKHE CBOWMCTBA
(o0mme Kak mpeACTaBHTENS Kjacca KHCIOT U creruduieckue). XUMHUISCKHEe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
KHCJIOTHI. HpI/IMCHCHI/Ie. Comnu CepHOﬁ KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHd Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIpOCTPAHEHUE B IPUPOJIE,
¢du3nueckrue U XMMHYECKHe cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (hu3MYecKre W XMMHUYCCKUE CBOWMCTBA, MONy4YeHHE W mpuMeHeHue. Conm
aMMOHUsS, UX (QHU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KadectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ TMOJyuYeHHE,
¢u3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp30BaHMe HUTPATOB U COJICH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yI0OpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKAromIen
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QUMUECKUE U
XUMHUYECKHE CBOMCTBa, moiydenue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJIU(UKAIMK, PACHPOCTPAaHEHUE B MPHUPOJE, (U3NYECKHE M XUMUYECKHE
cBoiictBa. Aacop6musi. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
ux (usznyeckre M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsI3aHHBIEC C OKCHAOM




yraepona(lV); rumoresa T1100anbHOTO TOTETUICHHS KIWMATa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, TOJY4YCHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6BITy, MCIUIUHC, NPOMBIIUICHHOCTU W

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKU
BXHBIX BEIECTBAX: XHpax, OENKax, yriieBoJaX — W WX pPOJIU B KHU3HU
yeoBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPTaHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKIMW HA XJIOPHUA-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIHe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIoT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa IHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Ipu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHMS U ¢ocaT-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3y4YE€HHE MOJENe KPUCTAJUIMYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHd Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCHEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHee HeMeTauIbl 1 HX COCANHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamyeckas CBs3b U
METaJNIMYECKasi ~KpUCTaIMYecKass pelmeTKa. JIEKTPOXMMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IMe croco0bl MOTYyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CraBsl (CTallb, YyT'yH, IIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHUE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTauibl: mosoxkenue B llepuonuyeckoil cucTeMe XUMHUYECKUX
anemeHtoB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHUIABI HATPUAd W KaJiud. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB U HX

COeINHEHUN

3.4

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnoanueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTtpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKHME U XMMHYECKHE CBOMICTBa
MarHus W Kaublius. Baxuelmme coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileprmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpoeHHE aToMa; HaxoxkaeHue B npupoae. dusmueckue u
XHUMUYECKHE CBOMCTBA AIFOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMu4eckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jxene3a. Okcuapl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U IOTyUYeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT:. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMHM; U3YYEHHE PE3yJIbTaTOB KOPPO3MH METAJIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEMN
B3aUMOJCHCTBUS OKCHJA KajdbllUd M HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNE U OMKCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATPHS,
Kaiuss W Kaiublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxxneime MeTauibl U

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTHUM. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHue BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpH XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX nepepa60TKI/I, HX pPoOJib B 6LITy " NPOMBIIIINIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas30B MAaTEpHaJIOB (CTEKIIO, CIIJIaBbI

MCTAJJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IMPOBEPAEMBIE HA OI'D 10O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

[Ipencrapienue:

11

0 T03HABAaEMOCTH SIBJICHHUU mpupoabl, ITOHUMAHUEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHOMN NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYJAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHH CPEAHETO 001ero o0pa3oBaHus

Brmagenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTEJIbHBIE aTOMHasi U MOJIEKYJsSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHUYeCKas
peaKiusi, peakluh COCIWHEHUS, PEaKIUU Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui oOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKHE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO

9JICMCHTA B COCIMHCHUN, MAaCCOBas NOJIAI U IPOLUCHTHAA KOHIICHTPALIUA




2.2

2.3

BEII[ECTBA B PAaCTBOPE, PO aTOMA, HIIEKTPOHHBIN CJIOi aToMa, aTOMHast
opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETIOJSpHAst
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKMM HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTEIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHMsI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajapo

TeopUu XAMUH: aTOMHO-MOJIEKYJIIpHas TEOpHsL, TEOpUS

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnagenue ocHoBamMu XHUMHYCSCKOM I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

YMEHHE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEPEpadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOTo Tras3a, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

N XUMHUYCCKUX IMPOLCCCOB HA OpPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

MIPUPOJIHYIO Cpey

3.2

3.3

3.4

YMEHHME HMHTErpUPOBATh XMMHYECKHE 3HAHUSA CO 3HAHMSIMHM JPYIHX
y4eOHBIX MPEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM HMH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OLIEHWBAaTh WHGOpPMAIMIO O BELIeCTBaX, HX
NPEBpalICHUSIX M IPAKTHUYECKOM INPUMEHEHMH M yMEHHE

HCII0Jb30BaTh €€ JJId PECIICHUA yqe6H0-no3HaBaTem,me 3aga4

BJ'IaJIeHI/Ie OCHOBaMH TIOHSITHHHOTO arrmapara M CHMBOJMYCCKOTO




A3bIKa XUMUHU JJI1 COCTaBlieHUS (OpMyNl HEOpraHMYEeCKHX BEIIEeCTB,
YpaBHEHUH  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘I@CKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHuCiIo
AJIEKTPOHOB), PACHpPEIECICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX MEPHOIOB, KT U KaJIbIU
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (panyC aToma, 3JICKTPOOTPUIATEIIBEHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoid cucremMe (B MalblXx NEpHOJAX U TJIABHBIX
MOJATPYMIax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYSCKHE DJICMCHTEI

7.2 HEOpraHUYECKUE BElleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh W CTEINEHb OKUCJICHHS XUMHUYECKUX JJIEMEHTOB, 3apsil

' HOHA

8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B

' COCIUHEHMSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH

9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUYECKHUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATpUM, Kalul, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI

9.9 metaioB |-lIA rpynn, amromunus, menu (l), nunka, xeneza (Il u

I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), ceprucras, cepHas, azorucras, a3zoTHas,

dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH )




MPOrHO3UPOBaTh W  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B

%3 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue cocTaBisTh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHEHUS PEAKIIHiA, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTEH PACUYEThI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX PEAKIUid U HaXOIUTh KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy peareHTOB WIH ITPOYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIO/IeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) PU U3YUYEHUU BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHUEe Cc(HOpMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/10# 1 J1a0OpaTOpPHBIM 00OPYIOBAHHEM
npaBUIaMu 0€30MacCHOTO OOpaIEHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B TMOBCEHEBHOM JKM3HU, MPAaBUIAMH MTOBEICHUS B LENSIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3YyYEHHE U ONHUcaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE




13.2

13.3

13.4

¢  (usnueckuMM M XMUMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHUS XMMUUECKUX peaKLnii
U3y4EeHUE CIOCOO0B pa3zeeHus cMeceit

NOJYy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u
W3Y4YEHHE €r0 CBOMCTB; MOJIy4eHHE aMMHUaKa U U3y4yEHUE €Ero CBONCTB
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

paCTBOpéHHOFO BCIIECTBa
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IpUMEHEHHE WH/INKAaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

13.7

WCCIICZIOBAHME M  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; M3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHU;
BBITECHEHHWE OJIHOTO MeTajla JPyruM U3  pacTBopa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AalIOMUHUSA H

IUHKA

PECIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOJ'H/ITI/I‘lCCKaSI
JUCCOLIM ALY, «Bakgelmme HEMETaIbl U HX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

13.8

14

141

XUMHUYECKHE  JKCIEPUMEHTHI,  WIUIIOCTPUPYIOIIME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KalbI¥s, aIFOMHHHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA
Ywmenue:

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO,I[aCMLIMI/I XUMHNYCCKUMU
SABJICHUSAMHA H IMMPOLECCAMH, IIPOUCXOAAINIUMU B MaKpO- U MUKPOMUPE,

O0OBSCHATH NMPpUYUHBI MHOT 006pa31/151 BCIICCTB







IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHATHUSA
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
12 ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMUMHUYECKUX
' 31eMeHTOB. IIpocThie U ci10KHBIE BELLIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAasE aToOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Mosb. Mousipaas Macca. Mousipablii 00bEM Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 ®u3nuecKkue U XUMUYECKUE SIBJICHUA. XUMUYECKAsl peakuus U €€ MpU3HAKHU.
' 3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUECKUE YPABHEHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTeMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.1.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnexktponbsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
2.3 METAIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HMX COEIUHEHHH B
COOTBETCTBUM C TIOJOKEHUEM »3JIeMeHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuueckass cBsi3b. KoBaneHTHass (mojsipHass M HENOJsIpHasl)  CBA3b.

BHGKTPOOTPI/IHaTeHBHOCTI) XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.




MeTtannyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammer u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JIEOOpa3yole; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcoAepkamue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCITBIX)

@u3nyeckue MW XHMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
®usznueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAUIOB: JIUTHS,
HaTpHsl, Kajaus, MarHusl U KajbLus, aJIOMHUHHS, KeJe3d. DIEKTPOXUMHUECKHI
PAI HAIIPSKEHUH METaJIOB

du3nuecKkue U XMMUYECKHE CBOWMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAILIOB:

XJIOpOBOAOpOada, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetawwioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJOB HEMECTAJIJIOB

4.6

4.7

Xumnueckue cpoiictBa okcunoB: MeTtawioB IA-IIIA rpymm, munka, memu(ll) u
xenesa(ll, 11). [TomyueHne OKCHIOB METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha TPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHM U

aM(pOTEpPHBIX THJIPOKCHUJIOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEpOBOAOPOAHOIM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tony4yenue kucnot
OO0mre XuUMHYECKUE CBOMCTBA cpenHux cose. [lomyuenue conei

[Tonydyenne, coOupaHue, paclo3HABaHHE BOAOPOJA, KHCIOpPOJa, aMMHaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HonyquHe aMMHMakKa, cepHoﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKAY KilacCCaMH HECOPraHU4ECKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKiuuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJIEMCHTOB

5.2

5.3

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YPaBHEHUS. DK30-

Y DHJIOTEPMUYECKHUE peakluuu. TepMOXUMUUYECKUE YpaBHEHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakIMU. OKHCIUTENN U BOCCTAaHOBUTEIU.
Ilpomecchl ~ OKHCIEHHUS U BOCCTAQHOBJIEHMS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

5.5

Teopus anekTpoauTudecKkoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMUs PEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakKIuil B j1abopatopuud u OBITY.

HepBaﬁ NmoMomb MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKpYXKawmiew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH HKOJOIMYECKMX MpoOieM. YCuieHHe MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ora, gocdopa, yriepoaa, KpeMHUSI U UX COEIUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [IoHsATHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STHJIEH, alleTUIIEH, 3TaHOJI, TJINIIEPUH, YKCYCHas! KHCIIOTA).

ITonsATHE 0 OMONOTMYECKH Ba)KHBIX BCHICCTBAX: KHUpPAX, 6em<ax, yrjeBoaax — M Uux




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyebnuk / 8xknacc-Xumus. 'abpuensn O. C., Octpoymos U. I'., Cnaakos C.-
u3a.lIpoceemenue
Yuebnnk / 9xnacc-Xumus. ['abpuensa O. C., Octpoymos U. I'., Cnaakos C.-

u3a.lIpoceemenue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/




