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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHOl paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTIHTAHHS ¥ PAa3BUTHUA OOYYAIOIMIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHHUS TI100aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 001I1eH U PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATEILHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOIInXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amava y4eOHOTO mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMBI XHMHYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH M PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHE MPUOOPENTH TaAKUE LI, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON MO3HABATEILHON JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIIEr0 MHpPA, MCHOJIb3Ysl 3HAHUS W OMBIT, MOJyYEHHbIE MPU H3YUECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B UEISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyueHus.

Jasa  peanm3anum  00pa30BaTebHOIl  NMPOrpaMMbl  HCHOJIb3YeTCH
MaTepHuajbHO-TeXHn4eckasi 0a3a uenrpa "Touka pocra".

Ha 06a3e 1mentpa "Touka pocra" obecnieunBaeTcs  peau3aius
oOpa3oBaTEIbHBIX  MPOTPAaMM  E€CTECTBEHHOHAYYHOM U  TEXHOJOTMYECKOU
HaIMpaBJICHHOCTEHM, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHUST W C yYETOM PEKOMEHJIAIUN
®denepanbHOrO oneparopa yueoHoro npeamera " Xumus'".



Hcnonp3oBanue obopymoBanusi eHTpa «Todka pocTay MpU pearn3aiuu
nanHoil Ol no3BossieT co31aTh yCIOBHUS:

- TS PaCUIMPEHHS COJIEPIKAHMSI TKOJIFHOTO XUMUYECKOTO 00pa3oBaHMS,

- 7S TIOBBIICHUS TMO3HABATEIbHONW AKTUBHOCTH OOYYAIOIIUXCS B
€CTECTBEHHOHAYYHOU 00J1aCTH;

- JUIS Pa3BUTHs JIMYHOCTH PEOEHKA B Tpolecce OOYYCHUS XHMHH, €Tro
criocoOHOCTEW, (OPMHPOBAHUS U  YAOBICTBOPEHUS COLMATBLHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEH;

- uisi paboOThI ¢ OJApEHHBIMH ITKOJIBHUKAMH, OpTaHU3aIlUU MX Pa3BUTHS B
pa3TUYHBIX 00JacTsIX 00pa30BaTEIbHOM, TBOPUECKOM IEeATEIHHOCTH.

OOmee 4YMCIIO YacoB, OTBEACHHBIX IS HW3Y4YEHUS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ciloKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumeHm (C UCHOIb306AHUEM 000pPYOOGAHUA UEHMPA
"Touxka pocma"):

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuéMamMu 0oOpallleHus ¢ JIabopaTOpPHBIM O000PYIOBAaHUEM, U3yUYCHUE U OMHMCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3imoxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIUS, XpoMaTorpadus, MpoBeICHUE OUYNCTKU MTOBAPESHHOU
COJIM, HAONIOJIGHUE U  ONHWCaHuE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJENEH MOJEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — 3ieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIMIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MeraimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm (¢ UCHOIb306AHUEM 000PYOOGAHUA UEHMPA
"Touxka pocma'"):

Ka4eCTBEHHOE ONMPEIECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUICOMATEPHAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU



(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
uccieoBaHne O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalU3aluH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/la JAPYTMM M3 PacTBOpa COJMU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUuU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
IIepronnueckoii cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OuU3nUecKuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MenneneeB — y4y€Hbli U
rpaXJaHVH.

Xumudeckass cBsa3b. KoBajieHTHass (MOJIIpHAsT W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm (¢ UCnOIb308aHUEM 000PYO06AHUA UEHMPA
"Touxka pocma"):

U3y4deHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).



Mescnpeomemmnbnie ceasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TAK W MOHATHU, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHATH: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TTAHETHI, 3BE31bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Iepuonnueckuit 3akoH. Ilepuoauueckast cucreMa XUMUUECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIUMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKMCIICHUS XUMHUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, TIO
Y4acCTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanmse. [IonsTre 0 XuMHueckoMm paBHOBecUU. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.



OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHHE  ypaBHEHHIl
OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckoi cBs3u. CteneHs aucconuanun. CHIbHBIC U C1a0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIl€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHbIE peakiini Ha HOHBI. [ToHsSITHE O TUapOIIU3E COJIEH.

Xumuueckuii IKcnepumenm(c UCnOIb306AHUEM 000pPYyO06AHUA UEHMPA
"Touxka pocma")

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSL PaA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIMPOBOJHOCTH
pacTBOpOB BEHIECTB, IMpolecca AUCCONUALMM KHCIOT, WIEIOYEed U  COJeH
(BO3MOXXKHO ~ HCMOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCTIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaibl U MX coeIMHEHU S

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KucCoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa U XJOpPOBOJOpPOJAa Ha OPraHu3M 4YejoBeKa. BakHeilline XJIopuabl U HUX
Hax0JICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKue CBOMCTBa cepbl. CepoBONOPO, CTpoeHHE, (U3MUECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3MyeckMe U XUMUYECKHE CBoMcTBa (oOlue Kak



IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEeaklvy,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHOCO0a MOJIYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cyib(dar-uon. HaxoxaeHnue cepbl U €€ COEIMHEHHA B TMpuUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

Obmas xapaktepuctuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHerue. Coiu aMMOHUS,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKUE).
Hcrnonb3oBaHUE HUTPATOB M COJIEM aMMOHHMS B KadyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCcKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (U3NUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas Kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATIBHBIX YOOPEHU.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJIEHUS.  YTJIepoid,  auIOTPOIIHbIE
Moau(puUKalMM, pacIpoCTpaHeHWEe B MpUpoae, (U3MUECKHEe U XHUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupojge. OKcuabl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
nosyuyeHue u npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[IepBoHauabHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, STaHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIAN Tra3, HEPTb),
NPOAYKThI WX TmepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poJiMi B JKH3HM UEJIOBEKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOMCTBA, MOJIy4YEHHE U
npumeHenue. CoenuHeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHUs 00



okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MaTEpHAIbI: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MIOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm (¢ UCHOIBL306AHUEM 000PYOOSAHUA UEHMPA
"Touka pocma"):

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMud XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl U €€  CcOoeAUMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYITIMBaHUs caxapa IO JEeHCTBUEM
KOHLICHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, MW3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEJECHNE KAaU€CTBEHHOW peaKIuu Ha cyJibdat-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3aMu a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydYEHUE,
coOupaHue, pAcClO3HABAHWE U H3YYEHHE CBOMCTB aMMHUAaKa, IPOBEICHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOIEMCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BUJEOMATEPHAIIOB), U3y4eHUE  MoAelen
KPUCTAJUTMUYECKUX pemETOK anMasa, Tpaduta, (QyiiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3yUEHUE
CBOMCTB YTJIEKMCIIOTO rasza, MPOBEICHUE KaYEeCTBEHHbIX pEaklMil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
IPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTtasnibl 1 MX COeIUHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHU MeTaioB. U3nyeckue U XMMUYECKUe CBOMCTBA MeTaiioB. OOmme
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CocoObl 3auThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.



[lenounsie meTamnel: nonoxeHue B llepuogmyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHno3emenbHblE METAUIbI MarHMii W KalbLMA: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiimve coenvHeHHs Kaiblus (OKCUZ, THUAPOKCHI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJTFOMUHUN: TIOJ1I0)keHUE B [lepronueckor cCuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToMa, HaxOXKICHHE B mnpupone. Pusznueckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOoXxAeHuWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000PYOOSAHUA UEHMPA
"Touxka pocma"):

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YyJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aMMOJICUCTBHUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMU HAa MOHBI: MarHus, KajablUs, AJIFOMUHUS, IMHKA, JKeje3a
(1) u xene3a (1), meau (1), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUIA IIMHKA, PEIIEHUE dKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxuerme
METAJUJIbI K KX COCTUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XUMHUUYECKUX 0KOraxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xuMuu B pemieHun 3K0JIOrMYeCKUX
npobJieM.



Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000PYOOBAHUA UEHMPA
"Touka pocma"):

u3ydyeHrue o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepuabl).

Mescnpeomemmunie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU JIJISI OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIacCupUKalusi, NepUOJUIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJeb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYCCKUN 3apsiji, MPOBOTHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTAIINIECKAs
pemérka, CrulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATeIIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBEe TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMPEHUE OIBITA AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE W TIOCTYNKM CBOMX TOBApUIICH C TMO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY JIJIi TIOHUMAaHUSI CYIIHOCTH HAYyYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJJaliTUPOBATHCS B IPO(ECCHOHATILHOM Cpene;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHOM CPEOH, I IOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AUKd W IIPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPECUYMUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  MCMOJIb30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pE3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbosee 3pGeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHOl pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 GdopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KiIacCUu(PUKaIuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  TMOCyJAoW |
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MAacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEIeIbHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIINN;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh U XapaKTEPHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX MEPUOOB U IIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI 3JIEKTPOIUTHYECKOW JTUCCOLMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 10 (dopMmyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMATHU3aIlii0, BBISABICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunuyecTBO 4acoB Bunnl gesiteJLHOCTH
DJIeKTPOHHbIE
HauMenoBanue 00y4arouuxcs ¢
Ne (undgposbie) .
pa3zejioB M TeM KoHnTpoJbHbie IIpakTHYeckue y4yerom padoueii
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMmbl paéoThI padoThI pecypeh nporpaMMel
BOCHUTAHUS
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
becena, nanpasiennas
Ha 0CO3HAHUE
BaXHOCTHU
XMMHUYECKON HayKH B
YKU3HU COBPEMEHHOT'O
oO1ecTna,
3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUIX
Xumus — BaKHas .
00 ycTpoiicTBe Mupa u
o0racThb
bubmmoreka [JOK obmiecta. Jluanor,
1.1 €CTECTBO3HAHHUS U 5 0 2 .
. https://m.edsoo.ru/7f41837c HaIlpaBJICHHBIN HA
MPaKTUYECKOU

ACATCIIBHOCTH YCJIOBCKA

OCO3HaHHE [IEHHOCTH
JKU3HHU,
OTBE€TCTBEHHOI'O
OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKH
Ha 3710pOBBIN 00pa3
KH3HH,
HE00X0IMMOCTH
COOJIIOICHUST TTPABUIT



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

1.2

BemtectBa n
XUMUYECKUE PEAKLINU

15

bubmuorexa [JOK
https://m.edso00.ru/7f41837c

0€30MaCHOCTH TIpU
oOpareHuu ¢
XUMHUYECKUMHU
BEIIECTBAMHU B OBITY U
peaTbHOM KU3HH.

MortuBauroHHas
Oecena, HarpaBJIeHHAS
Ha MOJIy4YeHUE HOBBIX
3HAHWUH 110 XUMHHU,
HEOOXOUMBbIE IS
0OBSICHEHUS
Ha0JII0JaeMbIX
MIPOLIECCOB U SIBJICHUM.
VY4eOHble cuTyanuu
HallpaBJICHHbIE HA
(hopmupoBaHue
MO3HABATEJIbHOM,
UH(GOPMaIIMOHHON U
YUTATEJIbCKON
KYJBTYpHbI, B TOM
YHUCJIe HABBIKOB
CaMOCTOATEIIbHOMN
paboThI ¢ yueOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOH,
JIOCTYITHBIMU
TEXHUYCCKUMHU
cpencTBamMu
MH(OPMALIMOHHBIX



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

TEXHOJIOTUH.

Uroro no pazgeny

20

Pasznen 2. Baxxneilimue NMpeaACTaAaBUTEC/IN HEOPraHUYE€CKUX BEIIECTB

2.1

Bosayx. Kucnopoa.
ITousitue 06 okcumax

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c

Huckyccus o
1eJIeCO00pa3HOM
OTHOIICHHUH K
PHUPOJIE KaK
WCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €&
CYILIECTBOBAHHS,
MOHMMAaHHE [IEHHOCTH
3JI0pOBOTO U
Oe3omacHoro obpasa
J)KM3HU. becena,
HampaBJieHHAs Ha
MOHMMAaHUE CYITHOCTH
IKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX
C 3arpsi3HEHHEM
BO3/yXa.

2.2

Bonopoa.Ilonstue o
KHCIIOTax U COJIAX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

becena, nanpaBnenHas
Ha OCO3HAHUE
OTBETCTBEHHOTO
OTHOIICHUS K
COOCTBEHHOMY
¢duznyeckomy u
MCUXHYECKOMY
3I0POBBIO, OCO3HAHUE



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

2.3

Bopna. Pacteopsl.
ITonsatue 00
OCHOBAHUSX

bubmuorexa [JOK
https://m.edso00.ru/7f41837c

LEHHOCTH
COOJTIOICHUSI TTPAaBUIT
0e301acHOro
HIOBE/ICHUS IPU
paboTe ¢ BelecTBamMH,
a TaK)Ke B CUTYalUsX,
YTPOKAIOIIUX
3JI0POBBIO U KU3HH
JIOJIEH.

becena, nanpaBnennas
Ha MOHUMaHUe
CYLIHOCTH
9KOJIOTUIECKUX
po0JieM, CBS3aHHBIX
C 3arpsi3HEHUEM BOJBI.
Junajor,
HarpaBJICHHBIN Ha
OCO3HaHME IIEHHOCTU
KHU3HH,
OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY
3I0pOBBIO, YCTAHOBKH
Ha 3710pOBbIi 00pa3
KHU3HH,
HE00X0IMMOCTH
COOJIIOICHUS TTPABUIT
0€30MaCHOCTH MIPU
oOpareHuu ¢
XUMHAYECKIMHA
BEIIECTBaMH B OBITY U



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

pEabHOM KU3HH.

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKuX
COeIUHEHUN

11

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

[IpakTukym,
HaIlpaBJICHHBIN Ha
(dhopmupoBanue
MHTEpeca K
MPaKTUYECKOMY
U3YYECHHIO podeccuii
U TPyJa pa3IM4HOIO
poJia, yBaXKeHUE K
TPYZly U pe3yJibTaTaMm
TPYAOBOI
NeSATETbHOCTH, B TOM
YHUCIIE HA OCHOBE
MIPUMEHEHUS
IPEAMETHBIX 3HAHUU
o xumuu. becena,
HallpaBJI€HHAas Ha
(hopmupoBanue
CIOCOOHOCTH
MPUMEHSTH 3HAHUS,
MoJiy4aembie MIpU
W3YYEHUU XUMUH, IJI5
pelIeHus 3a/1a4,
CBSI3aHHBIX C
OKpYXKaroleun
MIPUPOJHON CpelIon,
JUTS] IOBBILLIEHUS
YPOBHSA
3KOJIOTUYECKOMN
KYJBTYPBHI.



https://m.edsoo.ru/7f41837c
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MoTtuBaunoHHas
Oecena, HarpaBJIeHHAS
Ha (OPMHUPOBAHHE
uHTEpeca K 00y4eHHUIO
U TIO3HAHHUIO,
J10003HATEIILHOCTb,
TOTOBHOCTH U
CIOCOOHOCTH K
camMo00pa3oBaHUIo,
MIPOEKTHOU U
UCCIIEIOBATENLCKOMN
NEeSITENIbHOCTH, K
OCO3HaHHOMY BBEIOODY
HAIPaBIEHHOCTU U
YPOBHsI OOy4EHHUS B
JlabHENIIEM.

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaeseeBa. CTpoeHne aToMOB.

Xumuueckas cBsi3zb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPeakumumn

[Tepuonnueckuii 3aKOH
u [lepronnueckas
cUCTeMa XUMUYECKUX
3.1 7 0
anemenTtoB J[. U.
Mennene-eBa.

Crpoenue atoma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

becena, HanpaBieHHas
Ha OCO3HaHUE
BaXHOCTHU
LIEHHOCTHOTO
OTHOIIECHHUS K
OTE€YECTBEHHOMY
KyJIbTYPHOMY,
HCTOPUYECKOMY U
HayYHOMY HaclIeJHIo,
NOHMMAaHUS 3HAYECHUS



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

3.2

XuMuyeckas CBSI3b.
OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIIbHEIC
peakuumn

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMUYECKON HAyKU B
’KU3HU COBPEMEHHOTO
o011ecTBa,
CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM
uHpopmanueit o
nepe10BbIX
JOCTHOKCHHSX U
OTKPBITHSIX MUPOBOU U
OTCYCCTBCHHOM
XHMMHU,
3aMHTEPECOBAaHHOCTH
B Hay4HbIX 3HAHMSIX
00 ycTpoiicTBe Mupa u
0o011eCTBa.
MotuBannonHas
Oecena, HarpaBlIeHHAs
Ha MOJIyYeHUE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOIUMEIC JIST
00BIACHEHUS
HaOJIFOJaeMBIX
MPOLECCOB U SIBJICHUI,
IMO3HABATEIIbHOM,
uHGOPMAIIMOHHON U
YUTATEIbLCKOU
KYJIbTYpBbI, B TOM
YHCJIe HAaBBIKOB
CaMOCTOSTCIILHOM
paboThI ¢ yueOHBIMU



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

Hroro no pazneny

PeszepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

15

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

TEKCTaMH,
CIIPaBOYHOM
JUTEpaTypoil,
JOCTYIHBIMU
TEXHUYECKUMU
CpeacTBaMu
UH(POPMALMOHHBIX
TEXHOJIOTHI. Y4ueOHbIC
3a/1a4w,
dhopmMupyromue
UHTEpec K 00y4YEeHHUIO
U TIO3HAHHUIO,
J110003HATENTBFHOCTb,
TOTOBHOCTb U
CIIOCOOHOCTb K
camM000pa3oBaHUIo,
MIPOEKTHOUN 1
HACCIIEN0BAaTEILCKOMN
NEeSTENIbHOCTH, K
OCO3HaHHOMY BBIOOpY
HATPaBIEHHOCTU U
ypOBHs 00y4eHUs B
JlaTbHEeNIIEM.



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE Buan! nessreLHOCTH
HanmeHnoBanme
Ne (undgposbie) 00y4aroIUXCcsl C y4eTOM
pa3ieiioB M TeM KonTpoabubie  IIpakTHuyeckue .
n/n Bcero o0pa3oBaTte/bHbIE padoueii mporpaMMbl
NPOrpamMMbl padoThI padoTbI
pecypcbl BOCIIUTAHUS
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
MoTuBalonHas oeceja,
HalpaBJeHHAs Ha
dbopMupoBaHHE UHTEPECA K
00y4YeHHI0 U TO3HAHHUIO,
T0003HATENFHOCTD,
IToBTOpEHUE U
5 . B 10K TOTOBHOCTB U CIIOCOOHOCTD
TIIyOJIeHUE 3HAHUH noIMoTeKa
11 yey 5 1 0 K CaM000pa30BaHuIo,
OCHOBHBIX Pa3/IeJIOB https://m.edsoo.ru/7f41a636 .
MIPOCKTHOMN 1
Kypca 8 kiacca .
HCCJIEI0BATENbCKOM
JIeATETLHOCTH, K
OCO3HaHHOMY BBIOOpPY
HAIPaBIEHHOCTU U YPOBHS
oOydeHus B JalbHEHIIIEM.
VYuebOHbIe 3a0a4U,
Pa3BUBAIOIINE HABBIKU
HaOII0IeHUH, HAKOTIJICHHS
OcHOBHbIE U cUCTeMaTu3anuu (hakToB,
but6mmoreka [IOK
1.2 3aKOHOMEPHOCTH 4 0 0 OCMBICJIEHUS OTIbITa B

XHUMHUYCCKUX pCaKI_[I/Iﬁ

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

€CTECTBEHHOHAY4YHOU U
00J1acTH TIO3HAHUS,
HCCIIEI0BATENbCKOU
JIESTEILHOCTH.



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

1.3

DIIEKTPOJIUTHYECKAS
JIHCCOIHAITHS.
XUMHUYECKUE PEAKIIUU B
pacTtBopax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

IIpakTukym,
hopMUpYIOIIHIA
MIPEACTABJICHUS O BEILIECTBE
U XMMUYECKOHN pEeaKIuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
COCTaBJISIOLINE OCHOBY JIs
MIOHUMAaHHUS CYIIIHOCTH
Hay4HOW KapTHHBI MUpA,
MpeJICTaBICHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOIBL,
B3alMOCBS35IX YEJIOBEKa C
MPUPOAHON Cpeor, O POIU
XUMUU B MMO3HAHUH ITUX
3aKkOHOMepHocTel. becena,
HalpaBJI€HHAas Ha
¢dbopmupoBaHue
IIPEJICTaBICHUS O
COLIMAJIBHBIX HOPMAaX U
MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE,
KOMMYHHKaTUBHON
KOMIIETEHTHOCTH B
00I1IECTBEHHO ITOJIC3HOM,
y4eOHO-
HCCIIeI0BaTEIbCKOM,
TBOPUYECKOH U IPYrUX



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

BUJIAX JEATEILHOCTH,
TOTOBHOCTH K
Pa3HOOOpa3HOM
COBMECTHOH JIESATEIILHOCTH.

Hroro no pazneny 17

Pa3pen 2. HeMeTaJJIBI M BX CO€IHHEHUS

OO6mras xapakTepucTuKa
XAMHYECKHX DIIEMEHTOB

2.1 4
VIIA-rpynnsl.

T"anorens!

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

Jnamnor, HanpaBIeHHBIA Ha
OCO3HAHME IIECHHOCTH
’KU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha
3JI0OPOBBIiT 00pa3 KU3HH,
HEe00XO0IUMOCTH
COOJTIOICHHST TTPABHIT
0€30macHOCTH TpU
oOparieHuu ¢
XUMHAYECKHMH BEIIECTBAMH
B OBITY M peaibHON >KHU3HU.
becena, HarpaBneHHast Ha
¢dbopmupoBaHue
npeJcTaBiIeHus 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHSI TPUPO/IHI,
B3aMMOCBSI35IX YEJIOBEKa C
MIPUPOIAHON CPENO, O POIU
XMMHUU B TIO3HAHUU ITUX
3aKOHOMEPHOCTEM.



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

2.2

OOw1ast xapakTepucTHKa
XUMHAYECKHX JIEMEHTOB
VIA-rpynnel. Cepa u eé
COCIMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

MoTuBalonHas oeceja,
HaIpaBJieHHas Ha
MOJIy4€HHE HOBBIX 3HAHUM
110 XUMUH, HEOOXOIUMBbIE
U1 OOBSICHEHUS
HAOII0TAEMBIX TIPOIIECCOB
U SIBJICHHI,
IM03HABATEILHOM,
WH(POPMALIMOHHON 1
YUTATEIBCKOMN KYJIbTYPHI, B
TOM YHUCJI€ HAaBBIKOB
CaMOCTOSITENILHOM paboTHI ¢
y4eOHBIMU TEKCTaAMU,
CIIPaBOYHOM JIUTEPATYPOU,
JIOCTYITHBIMU
TEXHUYECKUMHU CPEIICTBAMU
MH(OPMALIMOHHBIX
TexHoJorui. becena,
HampaBlieHHas Ha
(dbopMUpOBaHUE YMEHUS
MPUMEHSITh 3HAHMUS,
MOJTy4aeMble MIPH U3yUYEeHUU
XUMWH, JUTS PEIICHUS
3a/1a4, CBS3aHHBIX C
OKpY>Karoller mpupoTHON
CpEAOM, JIJIs MOBBILICHUS
YPOBHS 9KOJIOTHUECKOMN
KyJbTYPBI, OCO3HAHUS
ro0ampHOTO XapakTepa
HKOJIOTHUECKUX MPOOTIEM U



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

2.3

OOm1ast xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dbochop n ux
COETUHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

IIyTEN UX peLICHUS
IIOCPEACTBOM METOJI0B
XUMHH, IKOJIOTHYECKOT O
MBILICHUS], YMEHUS
PYKOBOJCTBOBATHCSA UM B
IM03HABATEILHOI,
KOMMYHHKAaTUBHOHN U
COLIMAJIBHOM ITPAKTHUKE.

becena, HartpaBiieHHas Ha
(dbopMHpOBaHUE YMEHUS
IIPUMEHSTh 3HAHUS,
[10JIy4aeMble [IPU U3yUYEHUU
XUMMH, JUIs PEILICHUs
3aJ1a4, CBA3aHHbIX C
OKpY’Karollle MpupoIHON
CpEIOH, IJIs NOBBILICHUS
YPOBHS 9KOJIOTHYECKON
KYJbTYPBbI, OCO3HAHUS
r7100abHOTO XapakTepa
AKOJIOTMUECKUX MPOOIIEM U
IIyTEN UX peLICHUS
MOCPEACTBOM METOJIOB
XUMHH, IKOJIOTMYECKOT0
MBIIICHUS], YMEHUS
PYKOBOJCTBOBAThCSA UM B
[I03HABATENIBHOM,
KOMMYHHUKaTUBHOW 1
COLIMAJIBHOM MTPAKTHKE.
MoTuBaronHtas oecesa,
HaIpaBJieHHas Ha



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

2.4

OO6mras xapakTepucTruka
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yriepos
U KPEMHUU U UX
COEIUHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

HaIlpaBJICHHbIC HA
MOJIy4€HHE HOBBIX 3HAHHM
0 XUMUH, HEOOXOIUMBbIE
U1 OOBSICHEHUS
Ha0JI0/1aeMBIX MPOIIECCOB
U SIBJICHHI,
IM03HABATEILHOM,
nH(POPMALIMOHHON U
YUTATEIBCKOMN KYJIbTYPHI, B
TOM YHCJI€ HAaBBIKOB
CaMOCTOSITENILHOM paboTHI ¢
y4eOHBIMU TEKCTaAMHU,
CIIPaBOYHOM JIUTEPATYPOH,
JIOCTYTHBIMU
TEXHUYECKUMH CPEICTBAMU
MH(POPMAIMOHHBIX
TEXHOJIOTHIA.

Juamnor, HanipaBICHHBIA Ha
OCO3HaHUE LICHHOCTH
KM3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3/I0pOBBIO, YCTAHOBKU Ha
3/I0pOBBIM 00pa3 KU3HHU,
HE00X0IMMOCTH
COOJIIOICHUSI TTPABUIT
6e30macHOCTH IpU
oOpalleHuu ¢
XUMHAYECKHMH BEIIECTBAMH
B OBITY U peasibHOM JKU3HU.
becena, nanpaBiieHHas Ha



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

¢dopmupoBanue
CHOCOOHOCTH MPUMEHSTh
3HaHUS, OJy4aeMble IPU
W3YUYEHUU XUMUH, HJIs
pelieHus 3a1a4, CBI3aHHbIX
C OKpY Karolen MpUupoIHON
CPEAOM, JIJIs MOBBILLICHUS
YPOBHS 3KOJIOTUYECKOMN
KyJbTYpPBbl, OCO3HAHUS
IJ1I00aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM U
MyTeH UX pelIeHUs
MOCPEJICTBOM METO/I0B
XUMUU, IKOJIOTHYECKOTO
MBILUIEHUS], YMEHUS
PYKOBOJICTBOBATbCS UM B
IM03HABATEILHOM,
KOMMYHHUKaTUBHOM U
COLIMAJIbHON IIPAKTHKE.

Hroro no pazneny
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Pa3gen 3. MeTaJJIbI M X COeTUHEHU ST

3.1

OO01me cBoiicTBa
METAIUIOB

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Jwnanor, HanpaBiIeHHBIA Ha
¢dbopMupoBaHue
LIEHHOCTHOTO OTHOILIEHUS K
OTE€YECTBEHHOMY
KYJIbTypHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HacJIEUIO,
MOHUMAaHHMsI 3HAYECHUS



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

XUMUYECKON HAyKU B
KU3HH COBPEMEHHOI'O
00111eCcTBA, CIIOCOOHOCTH
BJIAJIETh JOCTOBEPHOMI
nHpopManue o
MEePEOBBIX TOCTUKEHUAX U
OTKPBITUAX MUPOBOU U
OTECUYECTBEHHOM XUMHHU,
3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HaHUAX 00
YCTpOWCTBE MHpA U
oO1iecTsa.
MortuBannonHas 6ecena,
HallpaBJI€HHAas Ha
MOJyYEHUE HOBBIX 3HAHUI
0 XUMHUH, HEOOXOTUMEBIC
JU1s1 OOBSICHEHUSI
Ha0J110/1aeMBIX MPOIIECCOB
U SIBJICHUH,
MMO3HABATENIbHOM,
MH(OPMAIIMOHHON U
YUTATEIbCKON KyJIbTYpPHI, B
TOM YHCJI€ HAaBBIKOB
CaMOCTOSITENIbHOM pabOTHI ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU,
JIOCTYTIHBIMU
TEXHUYECKUMHU CPEACTBAMU
UH(OPMAIIMOHHBIX
TexHoJiorui. becena,




HaIlpaBJI€HHAs Ha
(dbopMupoBaHHE HHTEPECA K
MIPAKTUYECKOMY M3YUYEHUIO
npodeccuit u Tpyaa
Pa3IMYHOTrO pPoJa,
YBaXKEHUE K TPYAY U
pe3yabpTaTaM TpyA0BOM
JIEATENLHOCTH, B TOM YUCJIE
Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUU T10
XUMUHU.

3.2

Baxkneiiime MeTauibl 1
HUX COEOUHEHUS

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

IIpakTukyMm,
HaIlpaBJICHHBIN HA
¢dbopmupoBaHue
IIPEJCTAaBICHUS O
COLIMAJIHBIX HOpMaxX U
MpaBUJIaX MEXKIUYHOCTHBIX
OTHOILICHUH B KOJUIEKTHUBE,
KOMMYHUKaTHBHON
KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIE0BATEIbCKOM,
TBOPYECKOMN U IPYTUX
BUJIAX JI€ATEIIHOCTH,
TOTOBHOCTH K
pa3HooOpa3HOi
COBMECTHOM JIeITeTbHOCTH
MIPY BBIITOJIHEHUH yYEOHBIX,
MO3HABATENbHbBIX 3a/1a4,
BBITTOJIHEHUH XHMUYECKHX



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

Hroro no pazneny

Paznen 4. Xumus 1 oOKpyKammas cpeaa

20

AKCIIEPUMEHTOB, CO3/IJaHUU
y4eOHBIX MPOEKTOB,
CTpEMJICHHS K
B3aHMOIIOHUMAHUIO U
B3aMMOITOMOLITH.

4.1

BemecrBa u MaTcpHraJIbl
B )KU3HHU YCIOBCKa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

becena, nanpaBiieHHas Ha
dhopmupoBaHHe
CIOCOOHOCTH MPUMEHSTH
3HaHUS, OJy4aeMble IIPU
M3YYEHUU XUMUH, JJIA
peuieHus 3a1ay, CBI3aHHbIX
C OKpY’Karolen MpupoIHON
CPEAOM, JIJIs MOBBILLICHUS
YPOBHS 3KOJIOTUYECKOM
KYJBTYpPbI, OCO3HAHUS
ro0ampHOTO XapakTepa
HKOJIOTMUECKUX MPOOTIEM U
MyTeN UX pelIeHus
MIOCPEACTBOM METOJIOB
XUMUH, IKOJIOTHIECKOTO
MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThLCS UM B
MMO3HABATEILHOM,
KOMMYHUKATUBHON U
COLIMAJIbHOM MPaKTHUKE.
Juckyccust 0 5KOIOTUYECKU
1eIecoo0pa3HoOM



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

OTHOINICHUH K TIPUPOJIC KaK
WCTOYHUKY JKU3HU Ha
3emie, ocHOBE e€
CYIIIECTBOBAHHS,
MMOHUMaHHE [ICHHOCTH
3JI0POBOTO U OE3011aCHOTO
o0pasa KU3HH,
OTBETCTBEHHOE OTHOIIICHHE
K COOCTBEHHOMY
buznyeckomy u
MICUXUYECKOMY 3JI0POBBIO,
OCO3HAHHE IICHHOCTH
COOJIIOICHHSI TTPABHIT
0€30MacHOTO MMOBEICHUS
pu paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIUSAX,
YTPOXKAFOIIUX 3I0POBBIO U
JKU3HHU JIIOAEH.

Hroro no pazneny 3

bu6mmoteka [IOK
Pesepeiioe Bpen 3 0 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 .

YACOB IIO ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuM B 5KU3HU 1 0 0 bu6mmoreka [IOK
YyelloBeKa. Tela u BemiecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 I1 1 0 0
OHSITHE O METOJAX MO3HAHUS B XUMHUU https://m.edsoo.ru/f0d227e
[IpakTrueckas padota Ne 1 «IIpaBwmiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 0 1 bubnmorexa [IOK
patop P Pett https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Pa3znenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 0 1 bubmmorexa LIOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBLHT MOJICIY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 0 0 bubnnoreka [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1
8 POCTRIC H CIIOAHBIE Betlectsa 0 0 https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB. 1 0 0 bubmuoreka [JOK



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

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB
XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosbs. MosspHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus Koan4uecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
8 P > SAMCIHEHIL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIlus 3HAHUH
20 KonTponsnas padora Nel no teme «Bemiecta bubnuoreka [IOK
U XUMHUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
21 KI/ICJJ]'I}(]) 0J1 — 3JIEMEHT U IPOCTOE BeﬂyeCTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecknue U XUMUYCCKHE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peak Ul OKUCIIEHUS, TOPEHUE).
ITonsarue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTyyeHus KHUCI0poia B

bu6mmoreka [IOK

23 0 .
HabOpaTOpHH 1 NPOMBIIUIEHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MTOHATHE O TEPMOXUMHYCCKOM YPaBHCHUH bubmorexa [JOK
P P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHIX PEaAKIIHIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOKI €T0 bubmorexa [JOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonyuenne u coOupanue KUCIOpoaa bubmorexa [JOK
y N p pOa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €rO CBOHCTBY
97 Boxopon — aneMeHT 1 MpocToe BEIECTBO. bubnuoreka [IOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4eHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padorta Ne 4 o teme
31 «[Tomyuenue u cobnpanme BOLOPOIA bubmmorexa LOK
y oHp poia, hitps://m.eds00.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 M 0 .3 A
OJIAPHEIH ODBEM T30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenust 06b€Ma, KOTUYECTBA BEIECTBA bubnmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero u3BECTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0B
peaKiiH Hej OCHOBE 3AKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUI Ira30B
35 du3nyecKue U XMuMHUIECKIE CBOMCTBA BOIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 o
octaB ocHoBaHui. [loHaTHE 00 MHAMKATOpPAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBoputenb. HacwieHnssie u
37 He}ilacm epHHme paCTBO Bl Mat:IZOBaFI 01 bubmorexa [JOK
B P Pl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpUroTOBIICHHE PACTBOPOB C OIPEACIEHHOM bubmorexa [JOK
P N . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccupUKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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

bubmuoreka [JOK

45 [TonydyeHnue U XuMHUYECKUE CBOWCTBA KUCIIOT
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJYy4YCHUs, XAMUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
B . https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKHX d71eMeHTOB. [ToHsTHE O Tpymax bubnuorexa LIOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cucTeMa XMMUYeCKuX 3yeMeHToB 1. 1 bubmorexa HOK
Y https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepwoapl, TPYIITB, TOATPYIIITHI bubmorexa LHOK
P > TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. bubnuotexa [JOK
N3otonst https://m.edsoo.ru/00ada342
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
PHOA o https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK
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ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

57 a3BUTHS HAyKU U IpakTuku. J1. H. 1
f\)/[eHI[eJIeeB y— yq'éHEH‘/'I, nenar{)[r U TpakIaHuH hitps://m.edso0.ru/00adad6e
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnnoreka [HOK
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xirecias cossp 1 https://m.edsogru/OOadac34
60 KoBasieHTHas moJisipHast XMMUYECKast CBSI3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOIsIpHAs XMMUYECKas CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH okucneHHS 1 https://m.edsogru/OOadae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmmorexa LOK
https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnoreka [JOK
atroma. XHUMHUYECKasl CBSA3bY https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600mieHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001IeHNE U 1 bubmmoreka [IOK
cHCTeMaTHu3alus 3HaHuH https://m.edso0.ru/00ad9ch?2
68 PesepBHblIil ypok. O60011eHue u 1 bubnnoreka [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3akoH. [lepuoanueckas
1 cHUCTeMa XMMUYEeCKuX 3j1eMeHToB . U 1 0 0 bubmorexa [IOK
o https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 bubmorexa [IOK
p P https://m.edsoo.ru/00adb6h6
MIePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bujpl XUMUUYeCKOM CBSI3W U THUIIBI 1 0 0 bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o reme
5 «IloBTOpEHUE U yriyOieHre 3HaHU 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay
6 Knaccudukanys XuMHUECKUX peaklui 1o 1 0 0 bubmmnorexka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
[TonsATHE O CKOPOCTH XMMHYECKOMN pEaKIUK.
7 [ToHsATHE O TOMOTEHHBIX M IeTEPOreHHbIX 1 0 0 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
3 @®akTophl, BIUAIONINE HA CKOPOCTh 1 0 0 bubnunorexa LIOK

XUMHYECKON PEaKIMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 37EKTPOIUTUYECKON JUCCOLMALIUH. bubmuoreka [JOK

10
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peaxi https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 Bubmaorexa ITOK
ped . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUNA 00 DIIEKTPOIIMTHUECKON buGnuorexa [IOK
pea p https://m.edsoo.ru/00add8b2
JIUCCOLIMALIAN
14 [TonsaTHEe 0 rUApOIU3E COJIEN buGnuorexa [IOK
P https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI
m & https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «DIIEeKTpOIUTHYECKAs IUCCOLIMALIS bubmorexa LOK

P a AT https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»

18 OO6mrast xapakTepuCTHKa rajJOreHOB. bubnmnorexa [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTA,

19 XI/IMII/)IquIiII/Ii:3 CEOﬁCTBa HOJIYUEHHUE bubnnorexa [IOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUYCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancaenus mo YPaBHCHUAM XUMHNYCCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
rpYHIbI https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOIU(DUKAIINH CEPHI.

23 Haxo>Kp €HHe cepbl Hq;é coe I/IHeI;I/IfI B bubmmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBojnopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUe bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE

26 IPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHHS Bbu6motreka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpeibl COeTUHEHUSIMHU CEPhI

97 Briuncienne MaccoBOM TOJIH BEIXOOA bu6mmoteka IIOK
MIPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTrKa 3J1eMeHTOB V A-

28 rpynmnel. A30T, pacpoCTpaHEeHUE B IPUPOJIE bubmorexa LIOK

Py ' - pactipoctp . PHpOE, https://m.edsoo.ru/00adeeab
(du3nyecKre U XUMHUIECKIE CBOHCTBA

29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubmuoteka [IOK
CBOWCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «ITonyyenrne aMMuaka, U3y4eHHe ero Bubmmorexa [IOK

. y 13y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u but6mmoreka [IOK
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XMMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIAOOPECHU.

bu6nmmoreka [IOK

32 XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpeabl COeIMHEHHMSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HUYECKUE U XUMHUCCKHE bubmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, OJyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaJbHBIX y100peHuil. 3arps3HeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yrnepon, pacnpocTpaHeHue B IPUPOJIE, Bbu6mmoteka [JOK
(hU3UYECKre U XMMUYCCKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepona, ux Gpusnueckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubnuoreka [{OK
po0JIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(Iv)
N bubmuoreka [IOK
37 ¥/TOMbHA KHCTOTA H €€ COMt https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tosry4eHne yrieKucioro rasa. bubmmorexa [IOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kapOoHAT-HOH"
39 IlepBoHauabHBIE TOHATHUS 00 OpPraHUYECKUX bubmuoteka [IOK
BEILIECTBAX KaK O COEAUHEHUAX Yriepoaa https://m.edsoo.ru/00ae054e
. bubmuoreka [{OK
40 Kpewnuit ut ero coeauHeHis https://m.edso0.ru/00ae080a
41 ITpakTruyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/00ae0bf2
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«BaxHeuIe HeMeTaJIbl U UX COEIMHEHU

KontponbHas padota Ne3 no teme

bu6nmoreka [IOK

42 «Baxxueime HeMETAJUIBL U UX COCIUHEHUS)) https://m.edsoo.ru/00ae0el8
OO6m1ast xapaKTepuCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnuorexa [JOK
CBSI3b M METAJUITMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIIOB
OO01mmue criocoObl MOTYYeHHUS METAJLIOB.

45 CmuiaBbl. Beranciienus o ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bubmmoreka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KaTusl bubmorexa LOK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnorexka HOK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxneime coeTMHEHNS KAJIbIUS bubnmorera HOK

https://m.edsoo.ru/00ae15e8

51 O06001enre u cucTeMaTr3aIs 3HaHUA

N N bubmuoreka [{OK
52 XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae 1886
53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKEcTtkoCcTh BOJIBI M METO/IBI €€ yCTpaHEeHUs'

https://m.edsoo.ru/00aelae8

. bubmuorexa [JOK
>4 Admtomuiii https://m.edSO(I)l.rUIOanlc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
%6 Aeneso https://m.edsog)l.ru/OanldSG
57 Oxcupl, THAPOKCUIBI U conn kene3a (1) u bubmuorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubnmorexa [IOK
«BakHENIIME METAIUIBI U UX COEIUHEHUS https://m.eds0o.ru/00ae3de8
BbruuciieHus mo ypaBHEHUSIM XUMHUECKUX
CaKIUM, €CIIU OJIUH M3 PEarcHTOB JIaH B
60 11?136I,IHTI<e 170071 cozfepx(HTI;pHMecn. " bubmmorexa LIOK
BrIurcieHuss MacCoBOil TOJIM BBIXOAA https://m.eds00.ru/00ael 750
MIPOJyKTa peaKiuu
61 O06o0meHre u cucTeMaTr3aIis 3HaHHHA
62 KonTponbnas padota Ne4 o teme
«BakHelmme MeTamIbl ¥ X COSAMHEHUSDY
63 BemecTBa 1 Matepuaisl B IOBCEAHEBHOM bubmuoreka [IOK
JKW3HU YEeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEN bubnuotexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumum B pelIeHnH 3KOJIOTHYECKUX bu6muoreka [JOK
npoOiem https://m.eds00.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O600ICeHHE 1 1 bubnmnoreka HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumust. 8 xkimace / O.C. I'abpuensa. M.: [Ipoda, 2019.

Xumus. 9 xkiace / O.C. IN'abpuensa. M.: [Ipoda, 2019.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'abpuensu O. C., Bockooboiinukosa H. I1., flmrykoBa A. B. HacronbHas kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. I'abpuensu, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacc / O. C. 'abpuensn. — M. : lpoda, 2021. — 109.

3. l'abpuensu O. C., Bocko6oiinukona H. I1., SlmykoBa A. B. HactonpHas kaura
yuutens. Xumus. 9 ki1.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

4. T'abpuensiH, O. C. Metonunueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus. 8 ki1.: KoHTposibHBIE ¥ POBEpOUYHBIE paboThI K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yirakosa u

ap. - M.: Jlpoda, 2022.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmnoteka IOK https://m.edsoo.ru

POMI https://resh.edu.ru






