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MHNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHus
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHUSI OCHOBHOMU
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha 0OcHOBE deiepaibHON pabodeii MporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIICNIIMM TIpEenojiaBaHusl y4eOHOro mpenMera «XUMHUS» B
oOpasoBaTebHbIX opranusamusix Poccuiickoit deaeparumu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O UEJAX, OOLIEH CcTpaTeruu
oOy4eHHUs, BOCHUTAHMUS W Pa3BUTUS OOyYaIOIMMXCS CPEeACTBaMH Yy4eOHOro
MpEeIMETAa, YCTAHaBIIMBAECT 00s13aTeNHHOE MPEIMETHOE coAep>KaHue,
npeAycMaTpUBaeT pacCIpeeiieHue €ro Mo KilaccaM U CTPYKTYpHUPOBAHHUE IO
pasienaM M TeMaM NporpaMMbl IO XUMHH, OIpPEAEISET KOJIUYECTBEHHBIE U
KaueCTBCHHBIC XapaKTEPUCTUKU COZICpKAHMUS, PEKOMEHIYEMYIO
MOCJIEI0BATEILHOCTh M3YUYECHHUS XUMHUU C YUYETOM MEXKIPEIAMETHBIX U BHYTPHU
MPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs, OnpeaeseT BO3MOXKHOCTH MpeMeTa JUIsl pean3aiiui TpeOoBaHuM
K pe3yJibTaTaM OCBOCHMsSI OCHOBHOW 0Opa30oBaTeIbHOM MporpaMMbl Ha YpPOBHE
OCHOBHOT'O 00111ero o0pa3oBaHusl, a TaKkke TpeOOBaHUN K pe3yJsibTaTaM 00y4YeHus
XUMHUM Ha YypOBHE II€JIe H3y4YeHHUs MNpeJAMETa M OCHOBHBIX BHUJOB YueOHO-
MO3HABATENILHON  JICSITEIIBHOCTH  OOydYaromierocs IO OCBOCHHUIO  Y4eOHOTO
coJiep KaHusl.

3HaHWE XWMHH CIIYXXUT OCHOBOW il (OpMUPOBAHHS MHUPOBO33PEHUS
oOy4aromnierocsi, ero MnpejcTaBiIeHU 0 MaTEpUATIbHOM EIUHCTBE MHPA, BAKHYIO
posib urparoT (GOpMUpPYEMbIE XUMHUEH MPEJCTABICHHUS O B3aUMOMPEBPAIICHUIX
SHEPIUM U 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI IMYHOCTH, €€ 001Iel U GYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBINIJICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0y4Jalomuxcsi, HABBIKOB HMX CAMOCTOATEIBHOW  Y4YeOHOW  JIESITEeIhbHOCTH,
HKCIIEPUMEHTAJIBbHBIX M HCCIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KMU3HU, TaK U B IPO(HECCHOHATLHOM e TEIILHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IVIsAa HA €UHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTH O0YUaIOIINXCS;



CHocoOCTBYeT (POPMUPOBAHUIO ILEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUUYECKOE
oOpa3zoBaHue 00yUYarOIITUXCS.

JlanHbple HampaBiieHUsS B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHUsi ~ y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroru4yecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha OMPEICIEHHOM JTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TMOHSITUN
OPraHu4YeCKON XUMHH.

CrtpykTypa coiepxaHHs IpOorpaMMBbl 10 XUMHUU C(HOpMHpOBaHA HA OCHOBE
CUCTEMHOI0 Ioaxoaa K €€ usydeHuro. ColepikaHHe CKIaAbIBAECTCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKOM
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
IIOCJIEA0BATENBHOTO PA3BUTHs 3HAHUN HA OCHOBE TEOPETHUYECKUX ITPEICTABICHUN
Pa3HOro YpOBHSL:

- @TOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;

- YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

- TpeACTaBICHUA 00 BIEKTPOJUTUYECKOM JHMCCOLMALMUA BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMWS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBIMOTHSSL GYHKIUUA OOBSICHEHUS U IPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUSI U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHHS U TTOJIYYEHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHH  CIHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJCTABJICHNUS O XUMHUUYECKOW COCTABIAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHHM NPOUCXOAUT C NPUBJICYEHUEM 3HAHUU U3
paHee M3Y4YEHHBIX Y4eOHbIX NpeaMeToB: «OKpyXKarouid MUpy,

«buomorus. 5-7 knaccb» U «dusnka. 7 xiacey.

[Ipy wu3ydyeHHMM XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEeIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3a1a4a
y4eOHOTO TMpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNId MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIIEHUM K HAy4YHBIM METOJIaM TO3HAHUSl TMPU W3YYCHHH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUH U PAa3BUTUU MO3HABATEIbHBIX YMEHUM U
UX TPUMEHEHHHU B YyueOHO-TIO3HABATEIbHOW U Y4yeOHO-HUCCIEAOBATEIbCKOU
NEATETPHOCTH, OCBOCHHMH TIpaBWJ O€30MacHOTO OOpalmieHus C BEIIECTBAaMHU B
MMOBCEHEBHOM KU3HMU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI BAXKHOE
3HauYE€HUE NMPUOOPEITH TaKue IENH, KaK:

- (opmupoBaHHe HWHTEIUIEKTYaJbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTECIHHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

-  HAmpaBJICHHOCTh OOYy4YeHWS Ha CHUCTEMaTHYECKOE MPHOOIICHHE
OOy4JaromuXxcs K CaMOCTOSATEIHHON ITO3HABATEIIBHOW NEATEILHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOIIMM MOTHBALIMIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMHH;

- o0ecreyeHue yciaoBHil, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIIIUMHUCS
OIBITAa Pa3HOOOPA3HOHN NEATEITLHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICSITCILHOCTH;

- ¢opmupoBanue oOmeld (YHKIIMOHATBLHOH HM  ©CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKPYXKAIOIIEro MHpA, WCIOJIb3Ysl 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU H3YyUYCHUU
XUMUH, PUMEHSTh UX TIPU PEIICHUH MPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSTeTLHOCTH;

- ¢dopmupoBanne y OOydYarONIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSl I[EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
1eaecooOpa3Horo TOBEICHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEISIX
COXPAHEHMS CBOETO 37J0POBbS U OKPYKAIOLIEH MPUPOJTHON CPE.IbI;

- pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(duIis W HANpaBICHHOCTH AATbHEUIIETO
oOy4eHwUsl.

O611ee yKciio 4acoB, OTBEACHHBIX VISl U3YUYEHUSI XUMHUH HAa YPOBHE OCHOBHOT'O
oOirero o6pa3zoBanusi, coctarisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4acoB (2 yaca B HECIIO).

[Iporpamma pazpaboTaHa B COOTBETCTBHH C Yy4ueOHBIM Im1aHoM MBOY
YepuoycoBckoit COII Nel9» nams 6a30BOro ypoBHS OCHOBHOTO OOIIIETO
oOpa3oBaHMsI C HCIOJIb30BAHMEM COBPEMEHHOIO 000pYy/IOBaHUS IIEHTpa
€CTECTBEHHOHAaYYHOM U TEXHOJIOTUYECKOM HaIpaBiIeHHOCTH «Touka pocray. Ha
0a3e meHtpa «Touka pocTa» oOecmeurBaeTCsl peanu3anus 00pa30BaTEIbHBIX



MpOrpaMM  €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAIPaBICHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHHUSIMHU 3aKOHOJATENbCTBA B cepe
oOpa3oBaHus U ¢ y4€TOM pekoMmeHaanuii depepaabHOro oneparopa yueOHOTO
npeamera «Xumusiy. Mcnonb3oBanue oOopyaoBaHus 1eHTpa «Todka poctay
MIpU peau3alvy JaHHOW padodeil mporpaMMbl MO3BOJISIET CO3aTh YCIOBUSL:

* ITIS1 pACUTUPEHHUS COAEPKaHUS ITKOJIHHOTO XUMUYECKOTO 00Pa30BaHMs;

e VIl  TIOBBIIIEHUS  TO3HABaTEIbHOM  AKTMBHOCTH  OOydYaromuxcsi B
€CTEeCTBEHHOHAYYHOU 00J1acTH;

e JUIS Pa3BUTUS JIMYHOCTU pPEOEHKA B TMpolecce OOyYEeHHs XHUMHUHU, €ro
CcrocoOHOCTEM, (QOopMHUPOBaHUS U YAOBJIETBOPEHUS COLUAIBHO 3HAYMMBIX
HMHTEPECOB M MOTPEOHOCTEH;

* JUISI MHOXKECTBa J1a0OpaTOPHBIX PAbOT M SKCIEPUMEHTOB IO MpPOTrpamMme
«Xumus» paboThl ¢ OIAPEHHBIMY MIKOJILHUKAMU, OPTAaHU3AIIMN UX Pa3BUTHUS B
Pa3IUYHBIX 00JACTIX 00pa30BaTENbHON, TBOPUECKON NEATEIbHOCTH.



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE IOHATHUS

[Ipenmer xumun. Ponp XUMUM B KU3HU YEJIOBEKA. XHWMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3NYECKHE CBOMCTBA BEMIECTB. ATrpEraTHoe€ COCTOSHHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMecei.

ATOMBI W MOJICKYJIBl. XHUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BellecTB. OTHOCUTENbHAsA aToMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Moisb. Moisipaas Macca. B3auMoCBsI3b KOJIUYECTBA,
Macchl W 4YHCIa CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmyniam
XUMHUYECKUX COCTMHEHUH.

du3znyuecKkre U XUMHUUYECKUE SABJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaKu.
3aKOH COXpAaHEHHsS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PEAKIUN (COSTMHEHMS, Pa3JI0KECHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBWIaMu pabOThl B JaOOpaTOpUU H
npuémMamu ooOpaileHus ¢ J1abopaTtopHbIM 000PYIOBAaHUEM, U3YUYEHUE U OMHMCAHHE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHUE MeJla ¢ KUCIOTON) SIBJICHUH, HaOIIOICHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paziioKeHHe TUIPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMoJIecTBUE kele3a ¢ pacTBopoM coiu meau (1),
W3Y4YEHUE CIOCOOOB pa3eieHHs] CMECel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, MpoBeIeHNE OYNCTKH MOBAPEHHOM
CONiM, HaONIOJEHWE W  OINHKCAaHWE  pPe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAaHEHHUSI MAacChl, CO3JaHUE MOJEJICH MOJICKYI
(IIapocTep>KHEBBIX).

Ba:kHeiilne npeacTaBuTe 14 HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razos. CocrtaB Bo3zayxa. Kuciopon — aneMeHT u mpocToe
BemecTBO. HaxokneHuwe kucimoposa B TpUpoae, (PU3WYecKne U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuabl. [lpumenenue kucinopoga. CrocoOb



MOJIyYeHHUST KHUCIopoZa B JjabopaTopud W mpombinuieHHocTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBo#t 3hdEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3]lyXa, YCWJIEHHE MMAPHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemenT u nmpoctoe BemecTBo. HaxoxaeHne Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CITOCOOKI TTOTy4YeHHs. KHCITOTHI
Y COJIN.

MounsipHblit 00bEM ra3oB. PacuéTel 10 XUMUUYECKUM YPABHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boaa kak pacTBopuTenb. PacTBOpSL
HacpllieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Posnp pacTBOpOB B mpupoOJE M B XKU3HU 4ea0BeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsA3HeHHe NpUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyronue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckne uW XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okCuaoB.

OcHnoBanusa. Krnaccudukaruss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHHMM. PU3NUECKHME W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [TomyueHrne oCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinor. Ousznyueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenkiarypa coneid. @U3NUeCKne U XMMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue coneu.

I'eneTnueckas cBA3b MEXAY KiIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIMPECICHUE COAECPKAHUS KUCIOPOJa B BO3JIyXE, MOITYyUYECHUE,
coOuMpaHue, pacro3HaBaHWE W U3YYCHUE CBOWCTB KHCJIOpOaa, HaOII0IeHNE
B3aUMOJCUCTBUS BELIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (rmoxxapa), 03HaKoMJIeHHE ¢ 00pa3laMy OKCHIOB U OTICAHHE
WX CBOWCTB, MOJIyuyeHHE, COOUpaHKe, paclio3HaBaHUE U U3yUYEHHE CBOMCTB BOAOpOAa
(ropenue), B3aumoneiicTBue Bojopona ¢ okcuaoM wmeau (II)  (Bo3moxkHO
WCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIeHHE 00Pa3II0B BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOU HOJIEW
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C MeTajulaMu (HATpUeM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCJICIOBaHNE OO0pa3lOB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACcTBOpaxX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumoeiicteus okcuna meau (I11) ¢ pactBopoM cepHOi KUCIOTHI, KUCTOT
C METaJulaMH, PEaKIuii HEUTPAIU3ALNH, MMOJTYYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHME OJHOI0 METaula JpyrMM M3  pacTBopa COJM, pEIICHHE
DKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «Baxueumme kKiaccbl HEOPraHUYECKUX
COCIUHECHUN.

Iepuoagnuecknit 3axkoH u Ilepuoamyeckas cucreMa XHUMUYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCH(PUKAMA XUMHYECKUX 3JIeMEHTOB. [loHsaTHe o
IpYIIaxX CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEJbHBIE METAILIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCHUIBI
Y TUJPOKCUJIBI.

[Tepnonnueckuii 3akoH. [lepuoanueckast cucteMa XUMHUYECKUX IEMEHTOB /.
N. Menneneena. Kopotkonepuoanas u qimuHHOniepuoaHas popmer [lepuonnueckon
cucrembl xumudeckux sinemeHToB JI. M. Menpaeneesa. Ilepuoasl U rpynimsl.
Pu3HYECKNU CMBICI HOPAIKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aToMOB TEpBbIX 20 XUMHUYECKHX  DIJIEMEHTOB
[lepunonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
AJIEMEHTA 110 ero noyioxxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTU M3MEHEHUs pPaJANyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynmaM U Mepuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKHAX
DIIEMEHTOB Ui pa3BuThA Hayku W npaktuku. . M. MenaeneeB — yd€Hslii u
rpak1aHUH.

Xumudeckass cBs3b. KoBaneHTHass (MOJiApHAasE W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE  PEaKIUU.
[Iporecchl OKUCIEHUs U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3lioB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJIEHCTBUE
TUJPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT U IWIEIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX  MPHUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMI
(ropeHue, peakiu pa3aoKeHUs, COEAUHEHNUS ).

Mesrcnpeomemmnbwie céa3u



Peanuzanust MeXnpeAMETHBIX CBSI3€ MpU HM3yYEeHUHM XUMUU B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK U TOHATUH, SBJISAIOLIIUXCSA CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHATUSA: HAyYHbIH (akT, TMIIOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKaluus, TMEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuka: Matepus, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKUM 3apsiji, BEIIECTBO, TeJO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, ra3, (PU3UYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunrtes, nerxanue, buochepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XUMHYECKAs peakuus

[Iepnonmueckuit 3akoH. [lepuoauyeckas cucreMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUA U UX COCTUHECHUIN
B COOTBETCTBMM C TMOJIOKEHUEM »dJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUAbI XHUMUYECKOM CBSI3U. THUIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanus XuMuaeckux peakiuii o pa3InyHbIM pU3HaAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIrIoBoMy 3ddekrty, 1o
W3MEHEHUIO CTEMEHEW OKHMCJICHUS XMMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTHU, IO
Y4acCTHUIO KaTalu3aTopa). DK30- U PHAOTEPMUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumMuueckou peakiuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 rOMOTeHHBIX U TeTepOreHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuueckoM paBHoBecuU. DakTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJO0KEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  pPEaKIMK,  AJICKTPOHHBIH  OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakiuu.  CocTraBiieHME  YpaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust FNEKTPONTUTUIECKON TUCCOUUALIMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [OHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMH BUJIAMHU
XUMHU4ecKkoil cBsizu. CteneHb auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. YCioBusl MPOTEKaHUS PEaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YpaBHEHUsA peakuuid. CBOMCTBA KHCIIOT,
OCHOBAHHI U COJIEH B CBETE MPEJCTaBICHUI 00 dJEKTPOIUTUYECKON AUCCOIUAIIAH.
KauecTBeHHbIE peakiiuu Ha MOHBI. [loHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BCIIIECTB — METAIOB W HEeMeTaIoB (Tpadura W anmmasa), CIOKHBIX BEIECTB
(XJIopua HaTpus ), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOUN PEaKIUU OT
BO3JICUCTBUSI  pa3NUYHBIX  (AKTOPOB, HCCIEAOBAaHUE  BJIEKTPONPOBOAHOCTU
PacTBOPOB BELIECTB, MpoOIlecca JUCCOLMAIIMN KUCIIOT, HIeI0Yeil U cosieil (BOZMOXKHO
UCIIOJb30BaHUE BHUJECO MAaTEpPHUAJIOB), MPOBEJICHUE OMbBITOB, HILTIOCTPUPYIOIINX
NpU3HAKU MPOTEKAaHUsS peaklnii HOHHOTO oOMeHa (oOpa3oBaHME OcCajka,
BbIICJICHUE Ta3a, O0Opa30BaHUE BO/IbI), OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHHe, peakiuu pasJIoKEHUs,
COCIMHEHHUs), pAclO3HABaHUE  HEOPraHMYECKUX  BEIIECTB €  IOMOIIbIO
KAQ4ECTBEHHBIX PEAKIMI HAa MOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtajibl 4 MX COeIMHEHUS

OOmiass xapakTepucTuka TaJloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHru okucieHus. CTpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HAa IPUMEPE XJIopa (B3auMOIeiCTBHE
C MeTajulaMM, HeMeTalaMHy, MiejaodaMu). XjopoBoaopon. CoiisHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IMOJy4YeHHWE, NOpuMeHeHue. JlelictBue xjaopa U
XJOPOBOJOPOJa HA OPTaHU3M 4YeJIOBeKa. BaxkHenIe XJIIOpUabl U UX HAXOXKICHUE
B [IPUPOJIE.

O6mias xapakrepucthka 37eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTepHbIC CTeNneHW okucieHus. CtpoeHue u (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(DHUKAIINN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoCHHE, (HU3HUYECKUE U
XUMU4Yeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (pu3n4ecKue 1 XuMUYecKrue CBOMCTBA (00IIHe KaK MpeICTaBUTENs
KJIacca KHUCJIOT U creuuduyeckue). XUMUYECKUE pPEeaKIUu, JIeXKAllle B OCHOBE
MPOMBIILJIEHHOTO CIMOco0a MOJNy4eHUs: CepHOM KucnoThl. [IpuMeneHue cepHoit
KUCIOTHI. COM CEpHOI KUCIIOThI, KAYECTBEHHAsI PEAKIIUs Ha



cynb(dar-non. Haxoxmenue cepbl U €€ COCAMHEHWH B TPHUPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYKAKOUIEH Cpelpl COCAUHEHUSIMU CEPbl (KUCIOTHBIE JIOXKIMU,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaACHUS.

OO6miast xapakrtepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacHpoCTpaHEHUE B MPUPOJE,
(du3nyueckue U XuMHIeckue cBoicta. KpyroBopor a3ora B npupojae. AMMHaK, €ro
¢uznyecKkue u XMMHUYECKHE CBOWCTBA, MOJlydyeHue U npumeHenne. Coaum aMMOHUS,
uX QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK MPEACTABUTENS Kjacca KUCIOT U CcHenuuyeckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATIbHBIX YJIOOpEHMUIA.
XHAMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO3[yXa, MOYBbl M BOJMOEMOB). Docdop, aIOTPOIHBIE
Moaudukauuu docdopa, puznyueckre U xumudyeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJYUYCHHUE.
Hcnonp3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YA0OPCHHUIA.

O6mas xapakrepucThka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIICHUA. Y TJIEpPO/I, AJNIOTPOIHbIE MOAU(DUKAIIH,
pacnpocTpaHeHue B NpUpoJe, PU3NUECKUE U XUMUYECKHE CBOMCTBA. AcopOuusi.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriaepoaa, HX (QU3NYECKHE W
XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBbIE OPraHU3Mbl, TMOJYYEHHE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBS3aHHbIE C OKcuaoM yriepoaa (IV),
TUTNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA 3(dekT. YrombHas
KHCIIOTa U €€ COJU, UX (PU3NYECKHEe U XMMHYECKHE CBOWMCTBA, IMOIY4YEHUE H
npumeHenue. KavecTBenHass peakuuss Ha KapOoHaT-MOHBI. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COETMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3WH), WX POJib B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUpaAX, O€JIKaxX, YyrJIeBoax — U UX
poiii B KM3HM 4eJIOBeKa. MarepualbHOE€ €OUHCTBO OPraHHYECKHX U
HEOPraHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usnueckue U XUMUYECKHE CBOWCTBA, TMOJy4YEHUE U
npumeHeHue. CoelMHeHUs KpeMHHUs B ipupoze. O01iue npeAcTaBieHus 00 OKCHIE
kpemuus (IV) u kpemaneBoit kuciaore. CHIMKAThI, UX WCIIONH30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHEHIIne CTpOUTEIbHBIE MaTEpUAJIbl: KEPAMHUKA,



CTEKJIO, IIEMEHT, OCTOH, Xkene300eToH. IIpobiieMbl 6€301acHOr0 HCITOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa30B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN Ha XJOPUI-UOHBI U HAOJIOJEHNE NMPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPAKAMOIINE (U3NYECKUE W XUMHUYECKHE CBOWCTBA
raJIOTEHOB M HX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJIOr€HUI0B), O3HAKOMJIEHUE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUAMH (BO3MOXHO WCIIONb30BAaHUE BUIECOMATEPUAIIOB),
HaOJII0IeHNe TpoLecca 00yriMBaHus caxapa Moj ACMCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KHCIIOTHI, N3YUYECHUE XUMHUIECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIIOTHI,
MIPOBEICHNE KAYECTBEHHOM pPeakiny Ha Cyab(har- MOH U HAOMIOJACHUE TPU3HAKa €&
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (pU3MYecKuMH cBoOMcCTBaMu a3zora, (ochopa U ux
COEJIMHEHUN (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0Opa3liaMHi a30THBIX
u (pocopHbIx ynoOpeHui, MnoiaydeHre, coOOUpaHue, pacro3HABAHUE U H3YUCHHE
CBOICTB aMMHaKa, TPOBEICHNE KAYECTBEHHBIX PEaKIINii Ha MOH aMMOHUS U Pocdart-
VOH U U3yYECHUE MPU3HAKOB X MTPOTEKAHUS, B3AUMO/IEVCTBUE KOHLICHTPHUPOBAHHOM
a30THOM KHCIOTHI C MeJbl0 (BO3MOXHO WCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
U3YYEHUE MOJIENel KPUCTANIMYECKUX PEeIETOK anmasza, rpadura, ¢yiiepeHa,
O3HAKOMJICHUE C TIPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriéM M yCTPOWCTBOM MPOTHMBOras3a, MojydeHue, coOMpaHue, pacro3HaBaHUE U
M3YUYEHHE CBOWCTB YTJIEKUCIIOrO rasza, IPOBEACHUE KAYECTBEHHBIX pPEAKUUN Ha
KapOOHAT U CWJIMKAT-UOHBI U U3yUYCHHUE MTPU3HAKOB X MPOTEKAHHUs, O3HAKOMJICHHE
C TPOAYKIMEN CHIMKATHOM MPOMBINIJIEHHOCTH, PENICHHE JKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMEeTaIIbl U UX COCTUHEHUS.

MeTaJiibl U UX COEIUHEHUS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnojoxeHusa B llepuommyeckor cucreme xuMudeckux snemeHtoB JI. U.
MeHnneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamnudeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pPEemeETKa.  DJIEKTPOXMMHMYECKHA  Psif
HanpsOKeHUN MeTaioB. OU3NYecKue U XUMUYECKUe CBoiicTBa MeTauioB. OOmiue
CIOCOOBI TIONTy4YeHUs MeTauioB. [loHSATHE O KOpPpO3UM METajuioB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounsie mMeTamibl: noyoxkeHue B llepuoguueckoi cucteMe XMMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJIECHUE B IPUPOE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCUIBI HATpUs U Kausd. [[puMeHeHne eI0YHbIX METAUIOB U UX COEAMHEHUH.

[[lenouyno3eMenbHbIE METAJUIbl MAarHuidi MW KalbLMW: IIOJIO)KEHHE B
[Tepnoanueckoit cucreMe xumudeckux 3jeMeHToB . . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaAXOXJEHUE B Mpupoe. PU3NUecKue U XMMUYECKUE CBOMCTBA MAarHUs U
Kanblus. Baxknelme coequHeHus Kaabus (OKCHUI, TUIPOKCU, colin). KECTKOCTD
BOJbI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJIFOMUHUN: TIOJI0KeHUE B [leproinueckor CUCTEME XUMHYECKUX JIEMEHTOB
J. N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJICHHWE B mnpupoje. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATFOMUHUSL.

Kenezo: nonoxenue B lleproanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOE€HHME aroMa, HaxXOXKIAeHHE B npupone. Pu3MUECKHE WU
XHMHUYECKUE CBOMCTBA xkeme3a. OKCUIbl, THAPOKCHIBI U cosin xkene3a (I1) u xenesa
(I1T), ux cocrap, CBOMCTBA U MOJy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpasllaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCIHCTBUS OKCHAA
KaJblIU U HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIlECCa TOPEHUS KeJie3a B KUCIOPOIE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJIEOMATEPUANIOB), TMPU3HAKOB  IMPOTEKAHUs
KAUuEeCTBEHHBIX PEAKI[M{ Ha MOHBI: MarHus, KajblUs, aJIIOMUHUS, IMHKA, JKele3a
(I1) u xenesza (III), mequ (1), HaGnrOEHUE M OMTMCAHKE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHU HaTpHsl, Kajdus W KalblMs (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 o TeMe «BakHenme
METAJIJIbl U KX COCTUHECHHUS.

XuMuA U OKpYy:Kalas cpena

BemecTtBa m Marepuanbl B MOBCEJHEBHOW JKW3HU 4eEJIOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momols npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroued cpennl (mpenesibHas AOMyCThMast
KOHIIeHTpaius Beuects, aanee — [1/IK). Ponp xuMun B pelieHHN 3K0I0THYECKUX
npo0eMm.

Xumuueckuii Ikcnepumenm:

U3yueHHe oOpa3lloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepUabl).

Mescnpeomemmuoie ceéasu



Peanuzanus MeXnpeaMeTHBIX CBsA3€H MpU U3YYEeHUH XUMHUHU B 9 Kitacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHMN, TaK U TIOHATUHN, SBJISIONINXCS CUCTEMHBIMHU I OTACIBHBIX MPEIMETOB
€CTCCTBEHHOHAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHATHSA: HAY4YHBIA (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCUPUKAIMA, TCPUOJUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJICTb, SBIICHHE, IMAPHUKOBBIN
s PeKT, TeXHOIOTHS, MAaTEPHAIIBI.

dwusuka: Matepusi, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTUJI, H30TOIIBI,
PaIMOaKTUBHOCTD, MOJICKYJIa, AIICKTPHYCCKUM 3aps, IIPOBOTHUKH,
MIOJIYIIPOBOJHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNIECKAS
peméTKa, CruiaBbl, (U3MUECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocuHTe3, NBIXaHWe, Omocdepa, PKOCHCTEMa, MUHEPATbHBIS
yA0OpEeHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOIbI, TTOJIE3HBIE
MCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUA MNPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUS
[limanupyemble pe3yabTaThl ONMUPAIOTCS HA BEAYIIUE LIEIEBbIC YCTAHOBKH,
OTpaXXaroIINUE OCHOBHOM, CYLIIHOCTHBIN BKJIaJl U3y4a€MOW IPOTPAMMBI B Pa3BUTHE
JUYHOCTU OO0YYaIOIUXCs, X CIIOCOOHOCTEN C HCIOJIb30BaHUEM O0OpYIOBAHMS
uentpa «Touka pocta»
B cTpykType mnaHupyeMbIX pe3yJIbTaTOB BBIAEISAETCS CIEAYIOMINE TPYIIIbL:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS TMPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B X0/€ OOy4YeHUS XUMHHM B E€JUHCTBE Yy4ueOHOU u
BOCIIUTATEJILHOMN JIEATEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
OOIIIeCTBE TMpaBWJIaMU W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoIlleccam
CaMOTIO3HaHUSI, CAMOPA3BUTHS U COLMATIU3AIMHN 00yYarOIINXCA.

JIn4yHOCTHBIE  pE3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMN U
pacIIMpEeHne OIbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHONIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TOHUMAaHHS 3HAUYCHUS XMMHYECKOM HAYKH B >KU3HH
COBPEMEHHOIr0 O0OIIEeCTBa, CIOCOOHOCTU BJIAAETh JOCTOBEPHON MH)OpMmaiuen o
MEPEIOBbIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM U OTCUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JIEATEIbHOCTH IIPU BBIITOJHCHUH
y4eOHBIX, IMO3HABATEJIbHBIX 3aJ]1a4, BBIMOJHEHUU XHUMHYECKUX DKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIN
B MIpOILI€CCE ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U TOCTYIKU CBOMX TOBApHIEH C MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIIEICTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMS:

MHUPOBO33PEHUYECKHE TMPE/ICTABICHUSI O BEIIECTBE M XMMUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY JIJIsi TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SX YEJIOBEKAa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



M03HABATEIILHBIE MOTHBBI, HAMPABJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOJHMMbBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SBJICHHM,
MO3HaBaTEIbHON, MH(OPMAIIMOHHOW M YUTATEIIbCKOW KYJIbTYpPHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITCIbHOW pabOThIl ¢ Y4YEOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEPATYPON, MOCTYMHBIMH TEXHHUYECKUMHU CpeACTBAaMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEepeC K OOYyYCHHI0O M TI03HAHMIO, JIIO003HATEIHHOCTh, TOTOBHOCTHh H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEI0BATEIhCKOU
JEATETHLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YCHUS B
JlaJIbHEHMIIIEM;

4) popMupoBaHuS KYJIbTYPbI 310POBbA:

OCO3HAaHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 *KWU3HHW, OCO3HAHWUE TOCICJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aKOTr0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui OE30MAaCHOCTH TMPU  OOpaIllEHHH C
XUMUYECKUMH BEIIECTBAMH B OBITY M peaIbHOU JKU3HHU;

5) Tpy10BOro BOCIIUTAHMS:

HWHTEpEeC K MPAKTUISCKOMY M3YUYEHHUIO TTpodeccHii U Tpyaa pa3IuyHOIO poJa,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYI0BOH EITEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
WHINBUYAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHus C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccuoHanbHON IeSITEIPHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH QIalITHPOBATHCS B MPOGECCHOHAIBHON CPEJIe;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHUSA:

AKOJIOTHYECKH TIEJIeCO00pa3HOE OTHOIICHUE K MMPUPO/IE KAK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBEe ¢€ CyIIECTBOBAHHUSA, IOHMMaHHWE IIEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBCHHOE OTHOIIEHHE K COOCTBECHHOMY
bU3NYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJCHUS
npaBuiI 0€30MMaCHOTO MMOBEICHUS MTPU PabOTE C BEIIECCTBAMH, a TAKKE B CUTYyaIHIX,
YTPOXKAFOIINX 3I0POBBIO U )KU3HU JTIOJCH;

CITOCOOHOCTH TIPUMEHATHh 3HAHMS, MOJydyaeMble NMPU U3YYCHUH XUMUHU, IS
pelieHust 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, 11l TOBBIIICHUS
YPOBHSI  JKOJIOTMYECKOW  KYJIbTYphI, OCO3HAaHUSA TJIOOQIBHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEMICHUS IMOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBITIICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOM,

KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.
METAINIPEJMETHBIE PE3YJIbTATbBI



B cocraBe wmeTampenMeTHBIX pe3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHU MUPOBO33PEHUS OOIIICHAYYHBIE TOHATHUS (3aKOH, TEOPHS, IPUHIIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, TMPOIecC, OSKCIEPUMEHT | Jpyroe.), KOTOphIC
UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MpPEAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE YUeOHbIC ACUCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIC), KOTOpBbIE OO0ECIeUnBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITCIIBHOMY IJIAHUPOBAHHMIO W OCYIIECTBICHUIO YYCOHOU
JESTEIILHOCTH.

ITo3HaBaTe/IbHbIe YHUBEPCATbHbBIE YUeOHbIE TeiCTBHSA

ba3oBble Jornueckue aeiicTBH:

YMEHUSI HCIOJb30BaTh NPHUEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWU: PacCKPBIBATh CMBICI XUMHUYECKUX IMOHSATHH (BBIICIATh MX XapaKTEpPHBIC
NPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JPYTHMMH TOHSTHUSMH), HCIIOJIB30BaTh
MOHATHS 111 OOBSICHEHUS OTJEIBHBIX ()aKTOB U SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH IS KIACCU(PUKANNK XUMHUYCCKUX BEIIECTB M XUMHUYECKUX PEaKIIHH,
yCTaHABJIMBATh TMPUYUHHO-CIIEJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe IIO3HAHMS TMOHATHA (TIPEIMETHBIE W
MeTarpeJMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIN, UCTIOIh3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS —
XMMHYECKAN 3HaK (CHMBOJI JJIEMEHTAa), XUMH4YecKas QopMmylia W ypaBHCHHE
XUMUYCCKON PEaKIuy — MPH PEIICHUU y4eOHO-TI03HABATEIBHBIX 33/1ad, C YUYETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISIBIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBS3U U
IPOTUBOPEYHSI B M3yYaEMBIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciienoBaTebcKHe AelCTBUS:

YMEHHUE HCII0Ih30BaTh TOCTABIICHHBIE BOIPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUSA, @ TAK)KE B KAYECTBE OCHOBHI JIJIs1 ()OPMHUPOBAHUS THUIIOTE3BI TTO TIPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKICHHI;

NpUOOPETeHHE OIMbITa IO TUIAHUPOBAHUIO, OpPTaHU3AIMN W TPOBEIACHHUIO
YYEHUYECKUX OJKCICPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IIpollecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €0 PE3yibTaT, (POPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, MCCIICIOBAHUS, COCTABIIATh OTUYET
O MIPOJIEJIaHHOM paboTe.

Pabora ¢ undgopmanueii:



yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OPMALINIO
Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHHUS, OTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJIIpHasl JIUTEpaTypa XHUMHUYECKOTO COAEpKAaHMs, CIPaBOYHbIC
nocobusi, pecypcel MHTepHETa), KpUTHYECKH OLEHUBATh NPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;

YMEHHE NMPUMEHATH Pa3InyHble METOJBl U 3alpoChl IPU MOUCKE U 0TOOpe
UHGOpPMALlUM U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOIUMBIX [UIsl BBIIOJIHEHMS
y4eOHBIX W TO3HABATEIbHBIX 33J1a4 OMpPEAeIEHHOTO TUIa, IPUOOpPETEHUE OIbITa B
00JacTM  MCHOJIb30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTH,
OBJIQJICHHE KYJIbTYPOI aKTHBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATENFHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUST HHGOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOXKHBIMH CXEMaMH, Juarpammamy,
apyrumu popmamu rpaduki ¥ MX KOMOMHALUAMY;

YMEHHME HCIOJIb30BaTh U aHAJUM3UpOBaThb B IIpoliecce Y4eOHOH W
UCCJIEI0BATENbCKON JEATEIbHOCTH UH(POPMALMIO O BIHUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHUE OKpYXaroled NpUpOJAHOU
Cpeabl.

KoMMyHNKAaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe el CTBHA:

yMEHUS 33]1aBaTh BOIPOCHI (B X0OJI€ 1UANIOra U (UJIK) TUCKYCCHUHU) MO CYIIECTBY
oOcyxknaeMoi Tembl, (OpMyIUpPOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MTPEIJIOKEHHON 3a1a4u;

YMEHMsSI  TPEACTaBISTh  IOJY4YEHHbIE  pe3ylbTaThl  IO3HABATENIbHOM
NESATeIbHOCTM B YCTHBIX W IHCbMEHHBIX TEKCTaX; JejaTb IPE3CHTALNIO
pPEe3yIbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpPHOro OIbITa,
1abopaTopHOI pabOTHI O UCCIIEI0OBAHUIO CBOMCTB BEMIECTB, y4EOHOTO MPOEKTA);

yMEHUsl y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABaTEIbHOM WM HUCCIIEIOBATENIBCKOM  JIEATENbHOCTH MPU  PEHICHUU
BO3HUKAIOIIKMX MpoOJeM Ha OCHOBE yu€Ta OOUIMX WHTEPECOB W COTrJIaCOBaHUs
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbIE LITYPMbD», KOOPAMHALIUSA
COBMECTHBIX [JEUCTBHUM, OIpPEHNCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIEe YHHBepcaibHble YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LEAH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeNbHOCTh, BBIOUpaTh Hanbonee 3GeKTUBHBIE CIOCOObI PEIIeHUs YYEOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JECUCTBUM IIPU BBINOJIHEHUM 3aJaHAM C  YYETOM
MOJTyYEHHUsI HOBBIX 3HAHUI 00 M3ydaeMbIX OOBEKTax — BEIECTBAX M pEeaKIUsiX,



OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3YJIbTaTa 3asBJICHHOM LIEJIU, YMEHHUE
VCIIOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, ITPE/JIaracMble B YCIOBUU 3aIaHUM.
HPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00s3aTEIBHOIO
COJIEp>)KaHMs, YCTAHOBJIEHHOIO JaHHOW (enepasbHOW paboyell MHporpaMMon,
BBIICIIIIOT: OCBOCHHBIC OOYYAIOMMMHUCS HAy4YHbIC 3HAHUS, YMEHUS W CIOCOOBI
JNecTBUH, crnermuduUecKue IS TIpeAMeTHOHM obnacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOI'O  3HaHWA, €ro  HHTEpIpETalluH,
peoOpa3oBaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHUSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

* PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKUX MOHATHH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(0IHOpOJIHASI M HEOJAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccupukanus peakiuil: peaxiuu
COCIMHECHUS, pEaKLUU pa3lI0XKEHUs, pPEaKUU 3aMEIICHUs, peaKuu
oOMeHa, PK30- U IHIAOTEPMHUYECKUE PEAKIUH, TEII0BOM 3P DEeKT peakiuu,
AJIPO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalIb, pauyCc aToma,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, HOHHA
CBSI3b, MOH, KAaTHMOH, aHHWOH, pACTBOpP, MaccoBas JOJi1 BELIECTBA
(MporeHTHAs! KOHIIEHTpAaIKs) B pacTBOPE;

* WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHWMHWYECKUX TMOHSATHUN H
MPUMEHATH ITU MOHITUS MPU OMUCAHUU BEIIECTB U UX MPEBPALLCHUN;

e WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

e OMNpENENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEeHb  OKHCJIICHUSI  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEOUHEHUW IO
dbopmynam, BHUJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAassT W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBaTh cMmbica Ilepuogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKEeHUs B llepmomumueckoi cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;



e OINUCBHIBATh U XapakTepu3oBaTh TaOnmuuHyio ¢opmy Ilepumoguueckoit
CUCTEMbl XHMHUYECKUX DJJEMEHTOB: pa3InyaTh [OHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpynma)», mansie u
OOJbIIME TEPUOIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCI B
tabmune «llepmonnyeckass cuctema xumuyeckux osnemeHtoB J[. H.
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOlIee YUCIIO JIEKTPOHOB
U pacrpeiesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

e KJacCU(UIMPOBATH XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLIMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3D PexTy);

e XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHYECKUE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXK/Aas ONHUCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHII;

* IIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHWA XUMHUYECKHX [PEBpAIICHUN B
pa3IMYHBIX YCIOBHSIX;

e BBIUYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrO 3JIEMEHTa 10 (opMmyjie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMHUYECKON peaKIuy;

e TMPUMEHATH OCHOBHBIE OINEpAIMM MBICIUTEIbHON NEeATEIbHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, 00OOIIEeHHE, CUCTEeMaTHU3alUio, KilacCU(PUKAIUIO,
BBISIBJIEHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BELIECTB M XHMMHYECKUX PEAKUUH, €CTECTBEHHO-HAyYHbIE METObI
NO3HAaHUSA — HAOJIOACHUE, W3MEPEHHE, MOJEIUPOBAHHME, HKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

e CIEAO0BAaTh IpaBUJIaM MOJIb30BaHUS XUMHUUECKOM MTOCY 101 1 J1abOpaTOPHBIM
o0opynoBaHUEM, a TakkKe IpaBWwiaM OOpalleHHus ¢ BeUleCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSIMU 10 BBINOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKUX ONBITOB MO MOJIYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB
(BoopoJia M KHUCIIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHON
MaccoBOHM J10JIell pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U IMPOBOJUTH
XMMHYECKHUE JKCIEPUMEHTHI M0 PACHO3HABAaHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOILBI0 MHAUKATOPOB (JIakMyc, (heHOIPTanenH, METUIIOPAHK
U IpyTHE).

K xoniy o0yuenus B 9 kjacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00yYaOIIUXCsl YMEHUI:



pPacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TMOHATHUM: XHUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHUOH, IPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATENIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKas peaKus, XUMUYECKasl CBsI3b, TEIUIOBOM 3 PexT
peakuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HERJIEKTPOIUTHI, AJEKTPOJIUTHUYECKAS] IUCCOLMAIUS, PEaKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBECHE, OOpatuMmble U
HEOoOpaTUMbIE pEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEINb, BOCCTAHOBUTEIIb, OKHCIIEHUE U BOCCTAHOBJIEHHUE, aJNIOTPOIHUS,
aM(pOTEepHOCTH, XUMUYECKas CBA3b (xoBaneHTHAa, MOHHAs,
METAJINYECKAs ), KPUCTAIIMYECKAs PEIETKA, KOPPO3US METAIIIOB, CILIABHI,
CKOpPOCTh XMMHYECKON pEaklnH, MPEIebHO JOMyCTUMas KOHUEHTPALHUs
ITJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TH TOHATHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJIEGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEUIECTB K
onpenenéHHOMY KJaccy COEIMHEHMH 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBaJE€HTHas, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] UOHA MO0 XUMHYECKOW (opmylie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAUMHEHUW, THN KPUCTAIIIMYECKOU
pPEETKN KOHKPETHOTO BEIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIKChIBaTh M XapaKTepU30BaTh
tabmunyio (opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynmna)», manbsle W OOJbIIME TMEPUOJbI, COOTHOCHUTH
0003HauEHUs, KOTOPbIE UMEIOTCS B IEPUOJUYECKOM TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oO0Ilee YHCIO DJJIEKTPOHOB M paclpeiesieHue HX [0
AIIEKTPOHHBIM CJI0sIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUW B MpEeNax MaJbIX MEPHOJOB U
[JIABHBIX MOJCPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakluu (M0 YUCIYy U COCTAaBY YYAaCTBYIOIIMX B pPEaKIUu



BEIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEHU(PUICCKUEC XUMUUYECKUE
CBOWCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi ONUCAHHE
OpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YpPAaBHEHHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATh YPABHEHUS DJCKTPOJUTUYECKOM JAUCCOIMAIMU  KHUCIOT,
LIEJI0YEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS peaKiMii, TMOATBEPKAAIOIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKInii;
MPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUSI XHMHUYECKUX TIPEBPAIICHUNA B Ppa3IUYHBIX
YCJIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB,
MAacCOBYIO JIOJIFO XHUMHUYECKOTO »dJeMeHTa Mo (opmylsie COequHEHUS,
MacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOM peaKInu;

co0JIroAaTh MpaBUJia MOJIb30BAHUS XUMHUECKON MOCYI0M U J1abopaTOpHBIM
obopymoBaHueM, a TakkKe TMpaBWwia OOpalieHuss C BEIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIIUSIMA 110 BBITIOJIHEHUIO J1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro ras3a);

MPOBOJIUTH PEAKIMH, OITBEPKIA0IINE KAYECTBEHHBIN COCTAB Pa3IMUHbBIX
BEIIECTB. PACMO3HABATHh OMBITHBIM IMYyTEM XJIOPUA-, OpPOMUI-, HOIUA-,
kapOonat-, docdar-, cunukar-, cynbdar-, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHHMSI MU HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpPAIMU MBICIUTEIBLHON NEATeIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIEHHE, CHUCTEMATHU3allhI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€d — i M3Yy4YEHUSI CBOMCTB BEIIECTB H
XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHbIE METOJbl [O3HAHUS —
HaOJI0ICHNe, U3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB
Ne HaunmeHoBaHMe pa3aesioB U DJIeKTpOHHBIE (L (poBbIE)
KoHTpoJibHbIe IMpakTuyeckue
n/n TeM NPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE Pecypchbl
padoThbI padoTbI
Pa3znea 1. [lepBoHayajibHble XUMHUYECKHE IOHATHS
XuMusl — BakHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) bubmuoreka [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJoBeKa

12 BemecTBa u xumuueckue 15 1 0 bubnnoreka IIOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BakHeliue npeacTaBUuTe M HEOPraHUYECKUX BelleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 0 0 bub6mumoreka LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucimorax ] 0 1 bu6mmoteka LIOK

' ¥ COJISIX https://m.edsoo.ru/7f41837¢
23 Bogna. PactBopsl. [Tonsitie 06 5 | | bub6nmoreka LIOK

’ OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 1 1 bubnnoreka [IOK

' HEOPTaHUYECKUX COETUHECHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. [lepuoguvecknii 3akon u llepuoanyeckas cucrema xumudeckux 3jemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumnueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHBIE pPeaknuu




[lepuoanueckuii 3aK0oH U

31 [Iepnonnueckas cucrema 7 bubnunoreka LIOK
XMMHYECKHX AeMeHToB /[, . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XUMHUYECKas CBA3b. BuGmiorexa OK

32 OKucauTeHHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUN

bubmuoreka [IOK
Hroro no pasaeny 15 https://m.edsoi.lru/7f41837c
PesepBHOE Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOITPAMME




9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM nupposbIie
Ne n/mm P Konrtpouabnbie | Ilpakruyeckue (ubp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paspnen 1. BemecTtBo M XUMHYECKHE peaKIUH
L1 IToBTOpenue u yriyobiaeHne 3HaHUN 5 1 0 bub6mmoreka LIOK
' OCHOBHBIX pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuoreka [IOK
' peaKiuii https://m.edsoo.ru/7f41a2636
13 DIEKTPONIUTHYECKAS TUCCOIAIIHS. 2 1 1 bu6muoteka LIOK
' XUMHUYECKUE PeakIMu B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTa/JIBI M X COeIMHEHUS
21 OO6m1as xapaKTEePUCTUKA XUMUYECKUX 4 0 1 bubnuoreka [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7t41a636
OO61as xapakTepuCcTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmrorexa OK
' PYTHIRL- 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKIX
23 anemMeHToB VA-rpynmsl. A30T, hochop u ux 7 0 1 bubmorexa [OK
’ PYTHIBL. ’ p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTUKAa XUMUYECKIX
2.4 3HC§€HTO§ IVApr MIbl. YTIaepoa u 8 1 2 bubmmorexa [IOK
' . Py ' poaL https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHUS
Hroro no pazneny 25




Pa3zpen 3. MeTaJlIBI M X COeTMHEHUS

. bubmuorexa [JOK
3.1 Obmpe CBOHCTBA METaILI0B 4 https://m.edsoo.ru/7f41a636
32 Bakueiime MeTamisl 1 UX COeUHEHUS 16 bubnnorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus u okpy:kamomias cpeaa
4.1 BemecTtBa 1 MaTepHuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne Mara nupposbIe
Tema ypoka Koutpoabublie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJbHbIE
padoThbI padoTbI
pecypchbl

1 IIpenqmert xumun. Posib XUMUU B KWU3HU 1 0 0 bu6mmorexa [JOK
yenoBeka. Tena u BelecTsa. https://m.edsoo.ru/ff0d210c

5 Ilonamue o memooax no3Hanus 6 1 0 0 but6mmoreka [JOK
xumuu https://m.edsoo.ru/ff0d227¢
[Ipaxtuyeckast pabota Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 0 | bu6mmoreka [{JOK
oOpareHus ¢ 1ab0paToOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM»

4 Yucrele BemecTsa U cMecu. CriocoObl 1 0 0 but6mmoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2

5 P i 1 0 1 but6mmoreka [JOK
«Paznenenue CMCCGI{ Ha puMepe https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPCHHOU COJIH )»

but6mmoreka [JOK
6 A 1 0 0
TOMBI H MOJICKYIIbL https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUE AIEMEHTHI. 3HAKU | 0 0 bubmuoreka IIOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

but6mmroreka [JOK

8 IT 1 0 0

DOCTRIC H CITOMHBIC Betliectia https://m.edsoo.ru/ff0d2a6c
but6mmoreka [JOK

9 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE YUECHUE https://m.edsoo.ru/ff0d2d50




3aK0H NOCTOSHCTBA COCTaBa BCHICCTB.

but6mmoreka [JOK

10 X eckas ¢po a. BanentHoc
FIMITH A opuyt JICHTHOCTR https://m.edsoo.ru/ff0d2eac
ATOMOB XHUMHYECKHX JICMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka IIOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
2 MaccoBas 10JIsI XUMHUYSCKOTO bubmmnorexka [IOK
3JIEMEHTA B COEAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. MoJib. but6mmoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3uueckue u Xxumuueckue A61eHuUA. bubmmnorexka [IOK
Xumuueckan peaxkyus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky v yCinoBus NpOTEKAHUS bu6muoreka LIOK
XUMHUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHUA MACCHl 8eUieCNE. bubmmoreka [JOK
Xumuueckue ypagnenus https://m.edsoo.ru/ff0d3b88
BrIunciaeHus: KoJMuecTBa, MacChl
17 BEILIECTBA 110 YPaBHCHUSAM XUMHUYECKHUX Bubamorexa TIOK
Hl . P https://m.edsoo.ru/ff0d5708
peakiuii
Kiaccudukanusi XHMHYECKUX PeaKInii
18 (coe I/Iqu):HH;I a3JI0KEHUS ’ bubmorexa LOK
A P : https://m.edsoo.n/ff0d3£34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHIMKIIoneaucT. O600IIeHIE 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUN
20 KontponbHas padota Nel mo teme bu6mmoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIMID) https://m.edsoo.ru/ff0d4290
o1 Bo3oyx — cmecw 2azo6. Cocmae bubnmorexa [JOK

6030yxa. Kucnopoo — snemenm u

https://m.edsoo.ru/ff0d448e




npocmoe eéeuiecmaeo. O30n

dusznueckne 1 XUMHYECKHE CBOMCTBA

bub6munoreka [IOK

22
KHCII0POAA (PeaKIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcumax
CriocoObI MONy4eHUs KHCIOpOoia B
but6mmoreka [JOK
23 1a00paToOpUr U IPOMBIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3¢ppext xummuueckon
4 peaKkIiu, MOHATHE O bu6nmorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIHSIX
TomuBo (HedTh, yroyib U METaH).
25 3ar }ISHCI-EI/IG?;OS yxa CIIOCOObI gro bubmmorexa [IOK
P e, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAIIICHUS
[IpakTuyeckast pabora Ne 3 mo Teme
26 «ITonyyenue u coOupaHue KHCIOpoaa bubmmorexa [IOK
Y . P poAs, https://m.edsoo.ru/ff0d4ae2
U3yYEHUE €r0 CBOMCTB»
7 Bopopoa — »anemMeHT u npocToe bubmuoreka [{OK
BellecTBO. Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckre ¥ XUMHYSCKHE CBOMCTBA bub6nmnoreka [JOK
Bogopoza. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6nmnoreka [JOK
29 ITo € 0 KHCIIOTaxX U CO
FUTTHE © KHCTOTAx 1 comix https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4eHus BOJA0OpoAa B bu6nuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas pabora Ne 4 o reme
bub6mmoreka [JOK
31 «ITomydenne u cobupanue BoJI0poa,

W3YUYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM Ta30B. 3aKOH

but6mmoreka [JOK

32
ABorajzpo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béma, KoimuecTBa
bu6munorexa [IOK
33 BEII[ECTBA I'a3a 10 €ro U3BECTHOMY
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA MU 00BEMY
Brrunciaenus 00EMOB Ta30B 10
34 ABHEHUIO pea a OCHOBE 3aKOHa Bubmmorexa LIOK
BHCHU KITUY Ha OCHOBE 3aKOH
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
15 ®OuU3nUEeCKUE U XUMUYECKHE CBOMCTBA but6mmoreka [JOK
BOJIbI. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwMii. [ToHsITHE 00 bubmuorexa [JOK
HHIUKATOpax. https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachliieHHbIE
37 Y HEHACBILIEHHbIE pacTBOpbl. MaccoBas bubmorexa [OK
H P PPl https://m.edsoo.ru/ff0d5b40
JIOJIsl BEILIECTBA B PACTBOPE
[TpakTrueckas padbota Ne 5 o Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka LIOK
onpeaenEéHHON MacCOBOM JoJIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora Ne2 o reme bubmmoreka [{JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KJIaCCHU(PUKAITHS, bubmunorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u xumuueckue ceolicmea
41 KUCTIOMHbBIX, OCHOBHBIX U Bubamorexa TIOK
’ https://m.edsoo.ru/ff0d664e
amghomepHvlx 0KCU008
0 OcHoBaHHs: COCTaB, KIIAaCCUPUKAITHS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




Honyqeuue U XumuuecKue ceoiicmaea

but6mmoreka [JOK

43
OCHOBaHUII https://m.edsoo.ru/ff0d67ca
44 Kuciortbl: cocTas, kiaaccupurkanus, Bbub6munorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMUMHYECKUE CBOKMCTBA bu6nuoreka IIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 CHOCOéI}; OJI ‘l)eHI/ISI XHMHquKHe bubmorexa [OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padota Ne 6. Perienue
47 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUIECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHU»
43 ['eneTnveckas cBs3b MEXKIY KilaccaMu bubnmnoreka [IOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bub6munorexka [IOK
49 O06o006meHre 1 cucTeMaTU3aIus 3HAaHUH
= . https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECK bubmroreia LIOK
HOBHBI€ KJIACCHI HEOPraHUYECKUX
on P https://m.edsoo.ru/00ad9¢ela
COCIMHECHUI
[TepBbie MOMBITKH KJTacCU(DUKAIIH
bubmuoreka IJOK
51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH U
bubmunoreka [JOK
52 [Tepronnueckas cucTeMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
bubnuorexa [JOK
53 [Iepuonsl, rpymnisl, HOArPYIIIIbI ubmorexa 11

https://m.edsoo.ru/00ada52¢c




CTpoeHHe aromoB. CocTaB aTOMHBIX

but6mmoreka [JOK

54
anep. N3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
. bubmuorexa [JOK
55 aTOMOB 3JIeMeHTOB lleproanyeckon
https://m.edsoo.ru/00adabbe
cuctemsl /I. 1. MeHnaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA TI0 €T0 TMOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena.
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHA HAayKu U npaktuku. J[. 1. bubnuoreka LIOK
MenaeneeB — y4€HbIN, NEAATOT U https://m.edsoo.ru/00ada96e
TpaXTaHUH
PezepBubiil ypok. O0001IEHNE U BuGmuoreka LIOK
58 CHCTeMATH3AIHS SHAHNUE / https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepodHas padoTa
KonTponbnas pabota Ne4 mo teme Bu6morexa IJOK
59 «Crpoenue atoma. XuMH4eCKas CB3b) / https://m.edsoo.ru/00adac34
Bcepoccuiickast mpoBepouHasi paboTa
60 DIJIEKTPOOTPULIATETLHOCT aTOMOB bu6nuoreka LIOK
XUMHUYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka [IOK
61 HNonnas xumuueckas cBsi3b
https://m.edsoo.ru/00adaab9
62 KoBaneHnTHas nosnsipHast XUMHYECKast bubmuoreka LIOK
CBS3b https://m.edsoo.ru/00adae28
63 KoBasieHTHast HEnoAsipHAs XUMHUYECKast bu6mmoreka [IOK
CBA3b https://m.edso0o.ru/00adb076
64 CreneHb OKUCICHUS bubmorexa [TOK

https://m.edsoo.ru/00adb076

but6mmoreka [JOK




OXHUCITUTEIIFHO-BOCCTAHOBUTEILHEIC

https://m.edso0.ru/00

65 1
peaKknuu adb486
bu6mmorexa IJOK
66 OKHCIUTENN ¥ BOCCTAHOBHTEIH 1 https://m.edsoo.ru/00
adb33c
PesepBHbiii ypok. O600IIEHHE U Bubmmorexa [IOK
67 CHCTeMaTU3alus 3HaHUH 110 TeMe 1 https://m.edso0.ru/00
«CtpoeHue aroMa. XUMHUYIECKas CBSI3bY» ad9cbh?2
63 PesepBHbIil ypok. O6001IeHIE 1 1 bu6nuoreka [IOK

CUCTEMAaTH3allus 3HAaHUK

https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68

HlIpughmom evioenenvt ypoxu, npoeooumsvie ¢ ovopyoosanuem yenmpa « Touka pocmay.




9 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposbubie | IIpakTnueckue
n/n Bcero U3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuil 3aKoH.

1 [Tepuoaunueckas cucrema | 0 0 bubmmoreka LIOK
XUMUYECKUX 35eMeHTOoB /1. 1. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubmuoreka IIOK
2 CBOMCTB XUMUYECKHUX JIEMEHTOB 1 0 0
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u HoMeHKIaTypa | 0 0 bubmuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xumMmudueckoi CBSI3U U THIIBI 1 0 0 bubmuoreka IJOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0aeHue 3HaHUIA 1 1 0
OCHOBHBIX pa3/IesIoB Kypca 8 Kjaccay

6 Krnaccudukanus XuMu4ecKux | 0 0 bu6nuoreka [IOK
peaKuurii Mo pa3IndHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
Honamue o ckopocmu xumuueckoi

but6mmoreka [JOK
7 peaxkyuu. I1oHATHE O TOMOTE€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEaKIUIX
[ToHsiTHE O XUMUYECKOM PABHOBECHHU.
8 dakTophl, BIUAIONINE HA CKOPOCTE 1 0 0 bubmorexa LIOK
Pbl, N p https://m.edsoo.ru/00adc28¢
XUMUYECKOHN PEaKlU U MOJIOKEHUE




XUMHUYCCKOT'O paBHOBCCHUA

OKHCIIUTENHHO-BOCCTAHOBUTCIILHEIC

bub6mmnorexa [JOK

Ha npumepe xnopa

9
peakuuu https://m.edsoo.ru/00adcade
Teopus snexkmporumuueckoii

P P bubmuoreka IIOK
10 ouccouuayuu. Cunvnole u cnaovie
https://m.edsoo.ru/00adcd68
INNEKMPOIUmbl
11 Honnrble ypaBHEHHUS peaKIIUi bubmmorexa LIOK
yp peartt https://m.edsoo.ru/00add448
Xumuueckue ceoiicmea Kuciom u

2 OCHOBAHUIL 6 C6eme NPeoCcmaseHuil bubnmoreka [IOK
00 IneKmpoaumuuecKol https://m.edsoo.ru/00add5d8
ouccoyuauuu
XUMHUYECKHUE CBOMCTBA COJICH B CBETE

13 IIPENCTABIEHHUNA 00 bubnmorexa [IOK

pel . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKOMN TUCCOLUAITUN
14 ITonsgarue o ruapoIN3e cojiel bubmrorexa LOK
P https://m.edsoo.ru/00add9d4

15 O06o001IeHre U CHCTeMaTH3aIIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxTtrueckast padora Ne 1.

16 }f P bubmuoreka IIOK
«PernieHne 3KCriepuMeHTaIbHbIX httos://m.edsoo.rw/00addbfa
3amau» https://m.edsoo.ru/UVaddbia
Kontponbnas padota Ne2 no teme

17 3 bu6mmorexa [JOK
«INEKTPOTUTHYECKAS TUCCOITUALIHS. httos://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»

Oobwan xapakmepucmuka
“ P P . but6mmoreka [JOK
18 2a102en06. Xumuueckue ceolucmaea

https://m.edsoo.ru/00addfe2




XnopoBogopoa. ComsiHasi KUCTIOTa,

19 XUMHUUYECKHE CBOMCTBA, TOJIyUYECHHE Bubmmorexa TIOK
» oMY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 mo Teme
. but6mmoreka [JOK
20 «ITomyuyeHue coysTHOM KUCIIOTBHI,
.. N https://m.edsoo.ru/00ade348
U3yuyeHue e€ CBONUCTB»
Boluucnenus no ypaBHeHUSM
. bubmmoreka [{JOK
21 XUMUYECKUX PEAKIIHiL, €CIIH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” Obwan xapakmepucmuka bu6muoreka [IOK
nemenmog VIA-cpynnut https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(PUKAIINKN CEPHI.
2 Haxoxnenue cepbl 1 €€ coenMHEHUI but6mmoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOeHHUE, bubnuoteka [IOK
¢du3nUeckre 1 XMMUYEeCKHe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KMCIIOTA,
25 ¢du3nUecKre 1 XUMUYEeCKHUEe CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHECHHE
XHUMHUUECKUE PEAKLINH, JEXKAIINUE B
OCHOBE MPOMBIIIIEHHOTO CI0c00a
2% MIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuoreka IIOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIoIIE Cpeabl COCTUHEHUSIMHU
cepbl
7 Brruncinenne MmaccoBoi 10U BRIXO/1a bubmuoteka [JOK

IPOAYKTA peakuu

https://m.edsoo.ru/00adec8a




Oobuan xapakmepucmuka
anemenmog VA-zpynnot. A3om,

28 acnpocmpanenue 8 npupooe. bubmorexa TIOK
pacnp P PUpOce https://m.edsoo.ru/00adeca6
duszuueckue u xumuuecxkue
ceolicmea
Ammuax, e2o puzuueckue u

29 XumuuecKkue ceolicmeda, noJjiyueHue bubmorexa TIOK

’ v https://m.edsoo.ru/00adf004
U npumeHeHnue
[TpaxTrueckas padota Ne 3 mo Teme
30 «Ilonyyenne aMmmMuaka, U3y4eHHUE €T0 bubmmorexa TIOK
. Y 1Y https://m.edsoo.ru/00adf180
CBOICTBY

31 A3OTHas KUCJIOTa, €€ (U3HUECKUe U bubmmoreka [{JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonvzoeanue Humpamos u coneii
AMMOHUA 8 KAYeCcmee MUHEPATbHBIX

32 000penuil. XUMHUYECKOe buGmorexa LOK
yooop ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYXKAIOMIEH CPeIbl
COEeIMHEHHUSIMH a30Ta
®docdop. Okcun pochopa (V) u

bop docipopa (V) but6mmoreka [JOK
33 docdopnas kucnora, husnuecKue u
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYyUYCHHE
Hcnons3oBanue hocharos B

34 KaueCTBE MHHEPAIBbHBIX yI0OpPEHUH. bu6mmoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbochaTamu
Vriepoa, pacpocTpaHeHue B

POZ, Paciipoctp but6mmoreka [JOK

35 npupoze, pusnueckue 1 XuMUIecKre

CBOIiCTBa

https://m.edsoo.ru/00adfd9c




Oxkcuapl yrieposaa, ux Gusndeckue u
XUMHYECKHE CBOMCTBA.

but6mmoreka [JOK

36 DKOJIOTHYECKUE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHioM yriaepoja (IV)

37 YronbHas KUCIIOTA U €€ COJIU bubmorexa [OK

https://m.edsoo.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

18 "[losrydyeHne yriekucioro rasa. bubnumoreka [IOK
KavecTBeHHast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TTOHSTHS 00
39 OPraHUYECKHX BELIECTBAX KaK O bubnmorexa LIOK
https://m.edsoo.ru/00ae054¢
COEJIMHEHUSIX yIiepoaa
40 Kpewmuuii u ero coenuHeHus bubnnotexa HOK
https://m.edsoo.ru/00ac080a
[TpakTuueckas padora Ne 5. Pemenue

A1 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [IOK
«Baxueiine HemMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS»

Kontponbnas padota Ne3 o teme
42 «Baxueme HeMeTaJlabl U X bubmmoreka LIOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUSD)
OO0m1as XxapaKTEePUCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Metanauueckas CBSI3b U bubnuoteka [IOK
MeTaIn4ecKast KpUCTaJNINYeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIJIOB

44 XHUMHUYECKHE CBOMCTBA METAJIIOB. bub6munoreka [IOK




DJIEKTPOXUMUYECKUH PSiJT
HaIpSHKEHUH METaJUIOB

https://m.edsoo.ru/00ael 156

OO0mue crnocoObI MOTyYEHUs
MeTaoB. Crutassel. Beraucienus mo

but6mmoreka [JOK

45 i
YPABHCHIIM XHMHIICCIHX PEAitini, https://m.edsoo.ru/00ael1156
€CJIM OJJUH U3 PEareHTOB COACPIKUT
MpUMeCH
bub OK
46 [ToHsiTHE O KOPPO3UM METAIIIOB nommorexa L
https://m.edsoo.ru/00ae1278
but6moreka [JOK
47
[esotmere meTaner https://m.edsoo.ru/00ae14b2
43 OKcuaBI ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJvst https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMeTbHBIC METATLTBI — bubmuoreka [JOK
KaJblIM{ U MarHui https://m.edsoo.ru/00ael5¢e8
50 Baxuetimme coemnHEHUS KA bubmorexa [TOK
s t https://m.edsoo.ru/00ael5e8
51 O000111eHHEe U cUCTEMAaTH3 AU
3HAHUM
5 JK&cTkocTh BOABI U CIIOCOOEI ¢€ Bbubmunorexka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
Ilpakmuueckasn padoma Ne 6 no
. bu6muoreka LIOK
53 meme ""/Kécmkocmo 600bt u
.. " https://m.edsoo.ru/00aelae8
Memoobl eé ycmpaHeHus
bu6 OK
54 AnroMuHUN nomorexa I
https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOCTBA OKCHIA U bubmmoreka [JOK

THJIPOKCHUIA

https://m.edsoo.ru/00aelc64




but6mmoreka [JOK

36 Heneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIU XKeJle3a bu6nuoreka LIOK
(IT) m xene3a (I1I) https://m.edsoo.ru/00ae35¢e6
58 O606IFGHH€ U CUCTeMAaTU3alHs
3HAHUU
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bu6nmoreka [IOK
«BaxxHeume MeTasbl U X https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brluucienus no ypaBHeHUSIM
XUMUYECKUX PEAKIIHii, €CIN OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN bubnuoreka LIOK
COAEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JIOJIM BBIXOJA MPOAYKTa
peakuuu
61 O060011IEeH1E U CUCTEMATH3AIHS
3HaHUU
Kontponbnas padora Ne4 mo teme
62 «BaxkHennme MeTaibl 1 UX
COCJIMHEHUS
63 BemectBa u Marepuanisl B bub6munoreka [IOK
[MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsA3HECHIE bu6nuoreka LIOK
OKPYXaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bubnuoreka LIOK
HKOJIOTUYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001mIeHHE 1 bubmuoreka [IOK




CUCTCMAaTHU3al A 3HAHUH

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

7 HToroBast KOHTpoJIbHAs paboTa 3a | bubnuoreka [IOK
Kypc 9 kiacca https://m.edsoo.ru/00adb33c
68 PezepaHblil ypok. O600111eHUE U 1 bub6mmoreka [IOK
CHCTEeMaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB 10 68

[TPOTPAMME

LIpugpmom evidenenvt ypoku, nposooumsie c ooopyoosanuem yenmpa « Touka pocmay.




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KUIACC

Kon
MpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJLHON NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

I1o Teme: ((HepBOHa‘IaJ'IBHBIe XHUMHWYECCKUEC ITOHATHS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XUMUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAs W HEOJAHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAS aTOMHAasi M MOJICKYJSipHAasT Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsh Macca, MaccoBasi JIOJS XHUMHYECKOTO
AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKasl PEaKIus,
KIacCU(PUKANUSA  pEaKlui: peaklud COCAWHCHHUS, PCaKIuu
pa3JoXKEHUs, PEaKIHH 3aMelICHHs, peaklud OOMEHa, 9K30- U
SHIOTEPMUYECKHE PEaAKINH, TeTUIOBON 3((HEKT peakiuu, pacTBop,

MacCcCoBasd J0JI BEIICCTBA (HpOHCHTHaH KOHI_ICHTpaL[I/I}I) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUN U

IMPUMCHATDE OTU IMTOHATUA IIPHU OITMCAHNU BEIICCTB U UX HpCBpaHIeHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUISl COCTaBJIEHUS (OpMYJ

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHHA MACChl  BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 YYCHUS, 3aKOHA

ABorazipo

1.5

ONpeaAciiTb BAJICHTHOCTL ATOMOB  J3JICMCHTOB B 6I/IHapHI)IX

COCOANMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTB XAMHYCCKUC PCAKIHUU (HO YucCily U COCTaBYy

Y4aCTBYIOUIUX B PEAKIUH BEIIECTB, M0 TEIIOBOMY 3D (HEKTY)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAaccChl

BCIICCTB




1.8

BBIUUCIIATH MAaCCOBYIO JIOJIIO XMMHYECKOTO JJIEMEHTa 1o (opmyJe

COCIUHCHHUA,

1.9

BBIYUCIIAATD MACCOBYHO IOJITO BCIICCTBA B paCTBOPEC

1.10

MIPUMEHSITh €CTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEPEHHE, MOJEIUPOBAHME, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHI,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OonpecacCIATb NPUHAAJICIKHOCTL BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COEMHEHMI 110 popMysiaM

23

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA
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XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3INYHBIX KJIACCOB, MOATBEPK/Iasi OMUCAHNE NPUMEpPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMUMHYECKHX

peakuui

2.5

IMIPOrHO3NpPOBATH CBOMCTBA BEHIISCTB B 3aBHCHUMOCTH OT UX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/II\/'I B PA3JIMYHBIX YCIOBHUAX

2.6

CIEAOBaTh MpaBWJIaM IMOJb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSMHU 10 BBHITIOJHCHHUIO
1a60PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATh M MIPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacro3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IMOMOIIBIO

UHAUKATOPOB (JakMyc, (heHosTaaer, METUIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakIuu

ITo teme: «Ilepmomnueckuii 3akoH u Ilepumonmueckas cucrema
xumuueckux anemeHtoB JI. M. MengeneeBa. CTtpoeHHe aTOMOB.

Xumundeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: AApPO aToMa,

AJICKTPOHHBIA CJIOW aToMa, aToOMHas OpOWTal b, paguyc aroma,




XUMHYCCKasa CBA3b, IOJIApHAasd W HCIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HWOHHAA CBA3b, HWOH, KaTHOH, AHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(bI/ILII/IPOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OIMCBIBATh U XapaKTepu30BaTh TabanuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3ivyaTh MOHITHUSA «IJIaBHas
noarpynna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» B «OOJIbIINE) 1(510) 500218331

3.4

packpsiBaTh cMbich [lepuoamueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKOW  3aBUCUMOCTH
CBOICTB XUMHUYECCKUX DJICMCHTOB oT nux TIOJIOKECHU S B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckas  cucremMa  XuMH4Yeckux  anemeHtoB .M.
MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJEMEHTOB (COCTaB M 3apsl sjapa, oOlee 4Yucio

9JICKTPOHOB M PACHIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

onpeaciIATb  CTCIICHb  OKHUCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCAUHCHUAX

3.7

OMpeNesATh BUJ XMUMHYECKOW CBA3M (KOBAJICHTHAas M WOHHAs) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
IpoBepPsAEeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas peakuus»

1.1

pPacCKpBbIBaTh CMBICI OCHOBHBIX XHMMHWUYECKUX IIOHATUH: PACTBOP,
JJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAS JUCCOLMALINS,
peakMy MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumbie u HeoOpaTUMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHUCJIUTEb,
BOCCTAHOBUTENb, OKHCICHHME M BOCCTAHOBIICHUE, aJJIOTPOIINA,

aM(bOTepHOCTB, XUMHNUYCCKasa CBA3b (KOB&J’ICHTH&H, HOHHaAas,




MeTaJlJIn4ecKasi), KpHUCTauIMyecKasi peni€rka, CIUIaBbl, CKOPOCThb

XUMHYECKOM peaKuu

1.2

WIUIFOCTPUPOBATHL B3aUMOCBA3b OCHOBHBLIX XHUMHUUYCCKUX MOHATUH U

MPUMCHATH 3TU IOHATUA TP OTMCAHNU BECUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIAAITh YPAaBHCHHA BHGKTPOHHTHHGCKOﬁ Jucconan KHUCIIOT,
1IEJI0Ye M COJIeH, TOJIHbIE M COKpAIIEHHBIE YPaBHEHUS PEAKIIMM

HOHHOr0 OOMeEHa

1.4

PaCKpBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

Ilo Temam: «HemeTannbl B uX COCIUHCHUA» U «MeTamiel 1 UX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) O0OmMe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAs
ONMCaHHWE TPUMEPAMH MOJCKYJSIPHBIX W HWOHHBIX ypaBHEHHIA

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MNOATBCPKAAOIMUX CYIICCTBOBAHUC

TCHETUYECKOM CBA3H MCXKIAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUYCCKHUX HpeBpaIJ_[CHI/Iﬁ B pas3JIMYHbIX

YCIOBUSX

24

CIEAOBaTh MpaBWUJIaM I[OJb30BAHUS XHUMHUYECKOM TIOCYyIOW H
1abopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAaIEHUS C
BEIIECTBAMU B COOTBETCTBMM C HMHCTPYKLUMSIMU MO BBITOJIHEHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a)

2.5

MNpOBOAWTL pPC€aKUWK, IMOATBCPKIAAIONINC Ka4eCTBEHHLI COCTaB
pa3IUYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHI-,
Opomuna, woamna, KapOonar, ¢Qocdar, cunmkar, Cynbdar,
THPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI M3Y4YE€HHBIX METAJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>KaroLIasi cCpeaay

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xumuueckux mouaruit: [IJK

BCIICCTBA, KOPPO3Hd METAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OMNEPAIMH MBICIUTEIBHOU JEATEIHBHOCTH —
aHaIM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATH3alluIo,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUIsI M3Yy4YCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHil; €CTeCTBEHHOHAYYHbIE
METOAbl TO3HAHUA — HAOJIOJIEHWE, W3MEpPEHHEe, MOJEIUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICJICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHaqaﬂbHLIe XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YEIIOBEKAa. XUMHUS B CUCTEME HAYyK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BEUIECTB. ATrperaTHOE COCTOSHUE

BC€IICCTB

1.2

Ilonstue o METOJaxX ITIO3HAHUA B XUMHH. Ywucteie BCIICCTBA U CMECH. Crioco0n1

pasaciICHUA cMmeceit

1.3

ATOMBI U MOJICKYIJIBI. Xumudyeckrue »diaeMeHThl. CHMBOIBI XHMHYECKHX

a51eMeHTOB. [IpocThie U ci0XHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

XuMu4yecKkas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIIICCTB. OtHocUTeNbHAS aTOMHasn mMacca.
OtHocuTenbHAS MOJICKYJISIpHAad Macca. MaccoBass [0 XHMMHYECKOrO

9JICMCHTA B COCAMHCHHNHU

1.5

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX €IMHHUII BemecTBa. Pacuérel mo ¢opmynam

XUMHNYECKHUX COCZ[I/IHCHI/Iﬁ

1.6

DU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUYECKasl peakuus U €€ NpPU3HAKH.
3aKOH  COXpaHEHHMsI  MacChl  BEIIECTB.  XUMHUYECKHE  YpPaBHEHMS.
Knaccupukanus XUMHUSCKHX  peakuuid  (COSAMHEHHUS,  PAa3JIOKCHUS,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOHW TMOCYAO0M, C
npaBuiIaMu paboThl B TabopaTopuu U NpuémMaMu oopalieHus ¢ 1a00paTOpHbIM
obopyioBaHHEM, HM3y4YCHHE W OINUCaHWE (U3UYECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOMIoAcHHE (u3nvecknx (IUIABJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUTICHUE W KOHJICHCAIUS BOJIbI) U
XUMHYECKHX (TOPEHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBUE Mejla C KHCIOTOW) SIBICHHM, HAOMIOJCHWE W OIHUCAHHE
NPU3HAKOB TMPOTEKAHMS XUMHYECKUX peakiuil (pa3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3IoKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOECHCTBUE Keje3a C paCTBOPOM




comu Meau(Il), m3yuenue criocoboB pa3aesieHus cMecei (C TOMOIIbI0 MAarHHUTA,
¢GuIbTpOBaHKE, BBIMTAPHUBAHKE, AUCTUWILIAIMS, XpoMarorpadus), IpoBeICHUE
OYUCTKH TIOBAPEHHON CONM, HAONIOJCHWE ¢ ONHCAaHHE pPEe3yJIbTaTOB
NPOBEJICHUS OMBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacChl, CO3/IaHUEC

MoJieJIe MOJIEKYJI (I1apOCTEPKHEBBIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciaopon — aneMeHT M mpocToe
BenlecTBo. HaxoxaeHue kucimopoaa B npupoje, PU3ndeckue U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoObt
MOJIyYyeHHUsl KHUCIopoJa B Jaboparopuu W MpOMbIIIeHHOCTH. KpyroBopor

Kuciopoa B npupoae. O30H — anoTponHas MoIupUKAIM KHCIOPoaa

2.2

TennoBoil 3¢ ¢dexkT XUMUUECKOH peakuuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M PHJIOTEPMHUYECKHE peakuuu. TOIIMBO: yroib U METaH. 3arps3HeHue

BO3/yXa, YCHWJIEHUE MapHUKOBOTro 3 deKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopon — snement u nipocroe BemecTBo. HaxoxkaeHne Boxopoa B IPUPOAE,
¢u3MuecKkre M XUMHYECKHE CBOMCTBA, TNPUMEHEHHE, CIOCOObI MOIyYeHMS.

Kucnorts! 1 conu

24

MounsipHbiii 00bEM ra3oB. Pacy€Thl Mo XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBopuTenb. PacTBOpHI.
Hacepliennbie 1 HeHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 10y BelIecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBopoB B Mpupojie U B KU3HU yesnoBeka. KpyroBopot
BOJBI B TMpHUPOJE. 3arpsA3HEHHWE MPUPOIHbIX BoJA. OXpaHa W OYHCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: CoJieoOpa3yromniie (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpazyromue. Homenknarypa okcunoB. Ousndeckne ¥ XUMUYECKUE

CBOIicTBa OKCUAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccuduxanuss ocHOBaHMM: IMIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHknaTypa ocHOBaHui. DU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHuil. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxauust kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHe cBoiicTBa KuciaoT. Pan aktuBHocTn MetaiuioB H.H. bexerosa.

[Tonyuenne kucior

2.9

Comu. Homenknarypa cosieil. @u3znueckre U XUMHUYECKHE CBOWCTBa COJIEH.




[Tonyuenue coneit

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCI[HHCHHFI

2.11

XUMHUYECKUN DKCIIEPUMEHT: KauyeCTBEHHOE OMPEJEICHUE COJCp KaHUS
KHCJIOpOJla B BO3MyXe, MOJydeHHe, coOupaHue, paclio3HaBaHUE U M3yueHUe
CBOMCTB KUCJIOPO/A, HAOIIOICHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJAOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpAIleHUs] TopeHus (1moxapa), 03HaKOMJICHHE
¢ oOpa3lilaMu OKCHIOB M OIMCAaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHe,
pacmo3HaBaHHe U HU3Yy4YeHHE CBOMCTB Boaopoja (TOpeHue), B3auMOJeiicTBIe
BOJIOPOJIA c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOIOJCHHE OOpPA3I[OB BEHIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHUs] BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM
JIOJIE pacTBOPEHHOTO BEILIECTBA, B3aUMOAECHCTBUE BOABI C METAJJIAMHU
(matpueM u KanbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUIACOMATEPUATIOB),
ONpeJIeJICHUE PACTBOPOB KHCIOT M IIEIOYEH C IMOMOIIbI0 HHIUKATOPOB,
UCCIIeIOBaHHEe OOpPa30B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHHUs OKpPAaCKU HHIWKATOPOB B pPACTBOpPax KHUCIOT U
niesiovei, n3ydeHue B3aumojerctus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOThI, KHUCJIOT C METajulaMH, pEeaKIUil HeUTpalu3aluu, MOJy4YeHHE
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTaula JPYyTUM U3
pacTBOpa COJM, pEIIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «Baxueime

KJIaCChl HCOPTraHNYCCKUX COCHHH@HHﬁ)}

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIACCH(PHUKAINK XUMHUYECKHX JJIeMEHTOB. lloHsATHE O
rpyImnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIC U HIEJTOYHO3EMENIbHBIC METAJLIH,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT amdoTepHbIe

OKCHUAbI U TUAPOKCHUBI

3.2

Ilepuonnueckuii 3akoH. Ilepumoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuonnass © UIMHHONIEPUOAHAS  (OPMBI
[lepuoanueckoii cucrtembl xumuueckux osnementoB J[.M. Mengeneena.
IIepuonst u rpymnmbl. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa M rpymuiibl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




ANIEKTPOHHBIX 000JI04eK aTroMOB TEpBBIX 20 XUMHYECKHX DIIEMEHTOB
[Tepuonuueckoit cuctemol [[.1. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO

AJIEMEHTA MO ero noyuoxenuto B [lepuoanueckoit cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TPYNNaM U TEepUOJaM.
3nauenue [lepuoanyeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenzaeneeB — yu€Hbli U

IPaKIaHUH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJIipHAsST ©  HEMOJNSIPHAs)) CBS3b.

SHGKTPOOTpHHaTeHBHOCTI) XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkuun. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BC€IICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE THAPOKCHUAA ITMHKA C pacTBOpaMH KHUCJIOT U
I_I_ICJ'IOLIGI\/'I, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIHUX NPUMEPBI OKHCIUTCIBHO-

BOCCTAaHOBUTEJBHBIX peakluil (ropeHue, peakliuu pas3ioKeH!s, COETMHEHNS)

9 KUIIACC

Kon

ITpoBepsieMblii 3JI€MEHT COAEePKAHMS

BeniectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. I[lepuognueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX JJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KalMs, KaJlbLUi U HX
COEIMHEHUI B COOTBETCTBMM C IOJIOKEHHEM 3yieMeHTOB B I[lepumonmueckoi

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BeIIECTBA: BHUJABl XUMHUYECKON CBS3U. THMBI KPUCTATUTMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALINYECKON
peméTki W BUJAa XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHApOJHAas W TpUBHUaJbHas). XUMHUECKUE
CBOICTBA BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COC,Z[I/IHGHI/II\/'I, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIIECCTB

1.3

Knaccudukanus XuMU4ecKUX peakluid Mo pa3iuyHbIM IpU3HaKaM (10 YHUCTY
M COCTaBy yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (eKTy, 1Mo

W3MCHEHHIO CTENCHEH OKHCIICHHS XUMHUYECKUX JJICMCHTOB, II0 06p8.TI/IMOCTI/I,




M0 y4YacTHIO Karajau3aropa). OK30- W DHIOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHA. ITonsTue o CKOpPOCTHU XHMHYCSCKOM pC€aKinuu

1.4

ITonstue 00 O6paTI/IMI>IX u H606paTI/IMBIX XUMHUYICCKUX PCAKIUAX. ITousarue o
FOMOTCHHBIX MW TCTCPOICHHBIX pPCaKIUAX. IlonsaTe o©0 XHUMHYECKOM
PaBHOBCCHH. (DaKTOpBI, BJIMAIOOIUC Ha CKOPOCTb XHUMHYECKOM pCaKuu Hu

MOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. CoOCTaBlIeHHE ypaBHEHHM
OKHNCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C MHCIIOJB30BaHUEM MCETOOA

AJIEKTPOHHOTO OajaHca

1.6

Teopus 31eKTPONUTUYECKON AUCCOLUAIINH. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Katuonsbl, aHnoHbl. MeXaHU3M AMCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUAAMHU
XuMu4eckou cBsizu. CreneHp aucconnanuu. CUIbHBIE U CITA0bIe JIEKTPOITHUTHI.
Peakunu noHHoro oOMeHa. Y ClIOBUS MPOTEKAHUS peaKiMii HOHHOTO OOMeHa,
MIOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHMH U COIed B CBETE€ TMPEACTABICHUI 00 AIEKTPOIUTUIECKOM

nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [[oHSATHE O THIpoIH3e colieit

1.7

XUMHUYIeCKHi OKCICPUMCHT: O3HAKOMJICHUC C MOACIIAMU KPUCTATIINYCCKUX
penIéToK HEeOPraHWYeCKUX BEIIECTB — METAJUIOB U HEMeTauioB (rpadura u
anmMasa), CJI0XKHBIX BELIECTB (XJIOpHIa HATpHs); UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pEaKIUH OT BO3JICHCTBUS pa3IMYHBIX (DAKTOPOB;
UCCIIEIOBaHUE  3JIEKTPOIPOBOAHOCTH  PAaCTBOPOB  BEIIECTB, Ipolecca
JMCCOLMAIIMY  KUCIIOT, IIelnodell W cojeld (BOSMOXKHO HCIOJIBb30BaHHE
BHUJICOMATEPHAJIOB); TMPOBEACHUE OIBITOB, WIIIOCTPUPYIOMINX MPU3HAKU
NpPOTEKaHUs pPEeaKUUii MOHHOrO oOMeHa (00pa3oBaHUE OCAaJKa, BBIICICHHE
raza, o0Opa3oBaHHUE BOJbl); ONBITOB, WJUIIOCTPUPYIOLUIUX  IPUMEPHI
OKHCJIUTEIIFHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenwue, peakuuu
Pa3NOKEHUs, COEIUHEHMS); PACIO3HABAHHE HEOPraHWYEeCKUX BEIIECTB C
MIOMOIIBIO KAaYECTBEHHBIX PEAKIMH HAa MOHBI; PELICHUE SKCIEPHUMEHTAIbHBIX

3aga4

HemeTamis! 1 ux COCIUHCHUA

2.1

OOmast xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3HUECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — TraJIOreHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE Xjopa

(B3auMoielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, LIeJI04aMu). XJIOPOBOJOPOI.




ConstHasi KUCIIOTa, XUMHYECKHWE CBOMCTBA, TMOJyY€HUE, MPUMEHEHHE.
JeiicTBue Xxiopa M XJOPOBOJAOPOJA HA OpPraHM3M deloBeka. Bakneline

XJIOpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OOmiast xapaktepucTuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH oKucieHus. CTpoeHue U pusnyeckue CBOUCTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIE MOAM(UKAIUN
KHCJIOpO/a M cepbl. XMMHUUYECKHE CBOWCTBa cepbl. CepoBOAOPO, CTPOEHHE,
¢usnueckue M XUMHUYEcCKHe CcBoWcTBAa. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KHUCJIOTHBIX OKCHOB. CepHasi KUCI0Ta, (U3NUECKHUe U XUMHUECKUE CBOMCTBA
(obmrue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHUIecKne
peaKIMy, JeXkKallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a MOIy4YEHUs! CepHOU
kucinoTel. [Ipumenenue. Conn CepHOW KMCIIOTHI, KAYECTBEHHAs! peakius Ha
cynbdaT-uoH. HaxoxxaeHnue cepbl 1 €€ COeTMHEHHUI B MPUPOJIe. XUMUYECKOE
3arpsiI3HEHUE OKPY’KAOIIEH Cpellbl COEAMHEHUSAMHU cepbl (KUCIOTHBIE JOKIM,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paclIpoCTpaHEHHE B
npupoje, pusnueckue u XumMuueckue ceorictsa. KpyroBopot azora B npupoze.
AMMHaK, ero (Qu3MYeCKMe U XHUMHUYECKHE CBOMCTBA, TOJIy4YEHUE U
npuMmenenre. Conu aMMOHHMS, UX (U3MUECKHe U XMMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHast peakuysi HA MOHbl aMMOHUS. A30THasi KUCIIOTa,
e€ momyuyeHue, (QuMUECKMe MW XUMHUYECKHE CBOMCTBa (00mmue Kak
NpeJCTaBUTENIS KJIacca KUCIIOT U crienuduueckue). Vicnonabp3oBaHne HUTPAToOB
U cojell aMMOHMSI B KauyeCTBE MMHEPAIbHBIX YJI0OpeHHil. Xumuueckoe
3arpsi3HEHUE OKPY)KAIOLIEH cpelbl COeAMHEHUSIMU a30Ta (KMCIOTHBIE JTOKIHM,

3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)
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docdop, amnorponHsie Moaupukanuu pocdopa, puznMUecKkue U XUMHUECKHE
cBoiictBa. Oxcun Qochopa(V) u docdopHas kucnora, ¢Gu3NYECKUe Hu
XUMUYECKHE CBOMCTBA, mosyueHue. VcmonwszoBanue (ocharoB B KayecTBe

MUHEpaJIbHBIX YA00peHHi

2.5

OObmas xapaktepuctuka 3meMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHHW OKHUCIEHUSA. YTIIEepoJ, aulIOTPOIHbIE
MoauduKauy, pacnpocTpaHeHHEe B Hpupoje, (GU3MYECKHe W XUMHUYECKHE
cBoricTBa. Ancopouus. KpyroBopor yriepozaa B npupoje. OKCUibl yriaeposa,

Hux (1)I/I3I/I‘IGCKI/IC U XUMHYCCKHUC CBOﬁCTBa, ﬂeﬁCTBHe Ha XUBBLIC OpPraHU3MBbI,




MOJTyYeHUE W IPUMEHEHHE. DKOJIOTUYECKUE MMPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rinob6ansHOr0 MOTEIUICHHUS KIMMAaTa; MapHUKOBBIM
addekr. YrombHas KHCIOTa U €€ COolM, WX (PU3UYECKHE W XUMHYCCKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KayecTBeHHast peakiust Ha KapOoHAT-
noHsl. Mcronbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U

CEIBLCKOM XO3SIMCTBE

2.6

[TepBoHavabHBIC TTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriepona (MeTaH, 5TaH, STWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHaTHe 0 OMOJIOrHYECKH
BRXHBIX BEIECTBAX: XHUpPax, OCNKax, YIIeBOJaX — U MX POJIM B KU3HH
YyeloBeka. MarepuaabHOE €IWHCTBO OPraHUYECKUX W HEOPraHWYECKHUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOMCTBA, MOJIy4YCHHE U
npumenenue. CoeuHEeHUsT KpeMHUsL B mpupojae. OO0Imme mpeacTaBieHuss oo
okcuze kpemHus(IV) u kpemaneBoit kuciote. CUIMKATBI, UX UCIIOJIB30BAHUE
B OBITy, MEIHWIIMHE, TPOMBINIUICHHOCTH. BaXHEHIIME CTPOUTEITbHbBIE
MaTepuasbl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobrembl
0€301acHOr0 HMCIOJIb30BAHUSI CTPOMTEIIBHBIX MaTEPHAJIOB B TOBCEIHEBHOM

KU3HHU

2.8

XUMHUUECKUH SKCIEPUMEHT: M3yuyeHHe 0o0pa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPHJI-
MOHBl W HAOMIOJIEHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTpaXKarollue
¢uznyecKre U XMMUYECKHE CBOWCTBA TaJIOT€HOB U UX COEAMHEHUN (BO3ZMOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00Opa3laMu XJIOpUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COCTUHEHUSIMH
(BO3BMOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB); HAOIIOJEHUE Tpoliecca
0o0yrauBaHuUs caxapa MoJ JAeWCTBUEM KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI;
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBIeHHON CepHOI KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuMM Ha cyab(aT-uoH U HaONIOAEHHE NpHU3HaKa €€
NPOTEKaHUs; 03HAKOMJICHHE ¢ (PU3NYECKMMHU CBOMcTBaMU a3ota, dochopa u
WX COeIUWHEHUU (BO3MOXHO HCIIOJIH30BAHHME BHICOMATEpHAIOB), 0Opas3iamMu
a30THBIX U (ochHOpPHBIX yA0OpEHMI; ToTyYeHue, coOOupaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil HAa MOH
aMMOHMS M ¢ochaT-uOH U M3yYEHHE MPHU3HAKOB HX NPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO

HCIIOJIB30BaHHUC BI/I,Z[GOMaTepI/IaJ'IOB); HU3YUCHUC MoJenen KpUCTAJUIMICCKUX




peméTok anMasa, rpadura, QymiepeHa; O3HAKOMIIEHHE C IIPOLECCOM
azicopOIMy pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
NPOTHBOTa3a; MOJyYeHHe, COOMpaHue, pacrlo3HaBaHUE W M3yYCHHE CBOWCTB
YIJIGKUCIIOTO Ta3a; MpPOBEICHUE KAYSCTBEHHBIX pEakiMii Ha KapOoHAT- U
CHJIMKAT-HOHBl W HM3YYCHHE TPHU3HAKOB HMX MPOTEKAHHS;, O3HAKOMIICHHE C
NPOAYKIIUCH CHIIMKATHOW MPOMBIIIICHHOCTH; PEIICHHE YKCIICPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHene HeMeTauIbl U UX COSAUHEHUS

Mertannsl 1 uxX COCAUHCHUA

3.1

06111351 XapaKTepI/ICTI/IKa XUMHNYCCKUX DJICMCHTOB — MCTAJIZIOB HA OCHOBAHHUU
ux nojoxeHus B Ilepumonnueckod cucteMe XuUMUYeckux 3nemeHtoB J[.M.
MeHﬂeneeBa 148 CTpOCHI/IH aTOMOB. CTpOGHI/Ie MCETAJIJIOB. MeTaHHI/I‘-IeCKaSI CBs3b
U METAJUTMYECKash KPUCTAUIMYECKas pemeTka. DIJICKTPOXUMUYCCKUNU PsT

HaIPSHKEHUN METaJUIOB

3.2

duznveckre U XUMHUECKHUe CBOcTBa MeTamioB. OOIIue crioco0bl MOTydeHuUs
MeTasuioB. [IoHsATHE O KOPPO3UHM METAIIIIOB, OCHOBHBIEC CITOCOOBI 3aIITUTHI KX OT
Koppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHNAN, OpPOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH
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[llenounsle MeTansl: nosnoxeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
anemeHToB J[.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAXOX/IEHUE B IIPUPOJIE.
dusnueckre U XMMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U THIPOKCUABI HaTpus U Kanus. [IpuMeHeHHe MIeNOYHBIX METaJUIOB M MX

COEIMHEHUN
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[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJbI[MA: TIOJIOKEHUE B
[lepuoanueckoit cucrteMe xumuueckux »dnemeHtoB .M. Menpaeneesa;
CTPOCHHME WX aTOMOB; HaxOXieHue B npupoje. Ousznyeckne U XUMHUECKUE
CBOWCTBA MarHusi W KaJubliusl. BakHeWmne coenuHEeHHs Kablus (OKCHI,

THIPOKCHU, con). JKECTKOCTH BOBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxkenue B [lepuonndeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J .M. Menneneesa; CTpO€HUE aTOMa; HAaXOXKJEHUE B mpupojae. Ouznyeckue u
XUMHUYECKHE CBOMCTBA amOMUHMSA. AMQOTEpHbIE CBOHCTBA OKCHIA U

THJIPOKCH/IA AJTFOMUAHUS

3.6

Kenezo: nmonoxenue B Ilepuonnueckoi cUCTEME XUMHUYECKUX BJIEMEHTOB
JI.1. MenpeneeBa; CTpOEHUE aTOMA; HaXxOXkJIeHHE B npupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA jxkene3a. Okcuibl, TUApOKcUasl U conu sxenesa(ll) u

xenesa(Ill), ux cocra, cBOICTBa U MOTy4YEeHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJIICHHE ¢ 00pa3iaMy METAJJIOB U CIIJIABOB,
X (PU3MYECKHMMH CBOWMCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3HH METAJLUIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHJA KajJbllUsd ¥ HATpUsl C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB NMPOTEKAHMS KAYECTBEHHBIX PEAKINI HA HOHBI
(Maramsi, KaJublus, adroMuHES, IMHKa, *xkene3a(ll) u xenesa(lll), memau(Il);
HAOII0/ICHUE W OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMY HATPHSI,
Kajquss W Kaublusd  (BO3MOXKHO  KCIIOJIb30BaHHE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBONCTB THAPOKCUAA ATIOMHHHS U THAPOKCHUIA
[IUHKA; PEIICHUE YKCTIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHele MeTaibl

U UX COCIUHCHUA»

XuUMHS U OKpYyXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJIOTMH. BeliecTBa 1 Marepualibl B MOBCEIHEBHOM
YKU3HU YeJI0BeKa. XUMUS U 310poBbe. be3onacHoe ucnonb30BaHre BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momolis mpu XUMUYECKUX 0XKOTraxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxartoriei cpenst [IJIK. Ponb xumun B pelieHNN SKOJIOTHYECKUX MPOOIeM.
[IpuposHble UCTOYHUKHU YTIEBOIOPOAOB (yroyib, NMPUPOAHBIA ra3, HEQThH),

MMPOAYKTBI UX nepepa60TKI/I, HX POJIb B 6LITy W IPOMBIINUIICHHOCTHU

4.3

XUMHUUYeCKui 9KCIICPUMCHT: U3Yy4YCHUC O6p8.3].IOB MaTcpHraioB (CTGKJ’IO, CIIJIaBBbI

METaJJIOB, MMOJIMMEPHBIE MaTEPUAIIbI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/bTaTam
0a30BOr0 yPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zopanusi Ha ocHoBe PT'OC

1

IIpencraBnenue:

1.1

0 TIO3HABAEMOCTH SIBIIEHUH MNPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIEH KyJIbTypbl M IMPaKTHUYECKON
NEeSITeIbHOCTH YEJIOBEKa B YCIOBHAX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHNUEC MECTa XUMUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICIOBAHUSA BCIIECCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKI.IHfI; YMCHUEC HUCIOJB30BATH MOIACIU  IJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 cepax npodeccoHaTbHON NEATeIbHOCTH, CBA3aHHBIX C XUMHUECH
U COBPEMEHHBIMHM TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XAMHAYECKON HAayKH, YTO IMO3BOJIUT OOYYAIOIIMMCS pacCMaTpPHBATh
XUMHIO Kak cdepy cBoed Oynymed mnpodeccHoHaNbHON
NEeSTeIbHOCTH W CHENaTh OCO3HAHHBIM BBIOOD XHMHUH Kak
npouIBHOTO TpenMeTa TpH IEepexone Ha YPOBEHb CpPEIHETO

oO1ero oopasoBaHus

Bianenune cucreMol XMMHUYECKMX 3HAaHUM U yMEHUE IPUMEHATH

CUCTCMY XUMHUUCCKUX 3HaHPII>i, KOTOpasA BKIOYACT:

2.1

BaKHCHINIME XUMUYECKHUEC IOHATHS: XHMHUYCCKUN DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, TIPOCTOE U CIOKHOE BEUIECTBO, OJTHOPOIHAS U
HEOJTHOPOJHAS CMECh, OTHOCHTEIbHBIC aTOMHAs M MOJICKYJISIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHad Macca, MOHﬁpHLIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKIysi, peakluu COCIUHCHHS, PEaKIUH PA3JIOKEHUsS, PEaKIUu
3aMeIleHus, peakiui oOMeHa, TeIIoBol Y(DdeKT peakuuu, 5K30- U
SH/IOTEPMHUUECKUE PEAKIIMU, PACTBOpP, MACCOBAsl JOJISI XUMHUYECKOTO

OJIEMEHTa B COCAMHCHHMHM, MacCoBad JOJII MW  IPOLCHTHasA




KOHLICHTpalKs BEUIECTBA B PACTBOPE, AAPO ATOMA, SJIEKTPOHHBIN CIOM
aToma, aToOMHas OpOuTajb, PaJUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHS, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTb, MOJISPHA
U HEIOJISIPHAs KOBAJICHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKAs
CB$I3b, KpUCTAJUINYECKAS pEIIETKA (ATOMHAs1, HOHHAsI, METAJJIMUEeCcKas,
MOJIEKYJIIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEUIEKTPOIIUT,
NEKTPOJIUTHYECKAsT JUCCOLMALMS, PEAKIMU HOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHME U BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, Karanmusarop, IIJK, kopposus

MCTAJIJIIOB, CIIJIaBbI

2.2

OCHOBOIOJIAraloIMe 3aKOHbl XMMMM: 3aKOH COXPaHEHMsI MacChl,
nepuonnueckuil 3akoH J[.MI. MenzeneeBa, 3aKOH IIOCTOSHCTBA

coCTaBa, 3aKOH ABOraapo
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TEOPUU  XUMHHM:  ATOMHO-MOJICKYJISIpHAsT ~ TEOpHs,  TEOpHs

BJICKTpOJII/ITquCKOﬁ Jucconuanumn

Bnaaenue ocHoBaMH XHUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBWIBHO HCIIOJNB30BaTh W3yUCHHBIC BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpajJbHbIE YJIOOpEHHs, METalIbl U
CIUIaBBbI, TPOIYKTHI MEpPepabOTKH  MPHUPOJHBIX  HCTOYHUKOB
YTICBOIOPOAOB (YTJIsi, IPUPOJTHOTO ra3za, HepTH) B OBITY, CEITLCKOM
XO3S1CTBE, Ha NPOM3BOJCTBE M TOHWMAHHWE 3HAYCHHUS IKHPOB,
OenKoB,  YIJIEBOJOB  JJISi  OpraHM3Ma  4YEJIOBEKa;  yMEHHE
NPOTHO3MPOBATh BIUSHHE BEIIECCTB M XUMHUYECKUX IMPOILECCOB Ha

OpraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPELy

32

YMCHHUC UHTCTPUPOBATH XUMUUCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4yue ombITa paboThl C Pa3IMUYHBIMU UCTOYHUKAMHU UHGOpMaIUU
110 XMMHUM (Hay4yHas M Hay4HO-TIONYJIIpHAsl JUTEepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCUIECTBAX, HUX
OpeBpalliCHUAX U MNPaKTUYCCKOM  NIPUMCHCHUMU W  YMCHUC

WCIIOJIb30BaTh €€ 7S pelieHus ydeOHO-T103HaBaTeIbHbIX 3a4a4

BH&}IGHI/I@ OCHOBaMH ITOHSATHIHOI'O arrmapara 1 CHUMBOJIMYECKOI'O




SA3bIKa XUMHH JJIs1 COCTaBJICHUA (1)0pMy.]'I HCOPraHN4YCCKUX BCUICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM

HoMmeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue o0bsSCHATH CBA3b MOJOXKEHUS d1eMeHTa B Ilepuoanueckoi

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5 XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjpa, OOIIee YuCiIo
AJNIEKTPOHOB), pacCHpeeIEHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX NEPUOIOB, KATUSI U KaJTbLIU
IIpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (palnyc aToma, IeKTPOOTPUIATETbHOCTD),
6 MPOCTBIX M CJOXHBIX BEIIECTB OT IOJOKEHUS DSJIEMEHTOB B
[lepuognueckoit cucteme (B MajblXx MepUoJax M  TJIaBHBIX
MOATpyMMax) 1 3JIEKTPOHHOTI'O CTPOCHUSI aTOMa
7 YMmenue kinaccupuIpoBaTh:
7.1 XUMUYECKUE TIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIeCTBa
7.3 XUMHYECKUE PEAKIIUU
8 YMeHnue onpeaensiTh:
g1 BAJICHTHOCTh M CTETICHb OKUCJICHHUS XUMHYECKUX AJIEMEHTOB, 3apsi
. HOHA
22 BHUJI XUMHUYECKOW CBSI3U U THUIl KPUCTAUIMYECKON CTPYKTYphl B
' COCTMHCHHSIX
8.3 XapakTep Cpeibl B BOJHBIX pACTBOPAX BEUIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu3oBaTh (PU3NUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, docdop, cepa, XJIOp, HATPUMA, KaIWi, MarHHM,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
99 MetaoB [-IIA rpynn, amromunus, menu (1), nunka, xenesa (I u

I11), oxcuas! yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,

dbocdopnas, yroapHas, KpeMHHEBasI KICJIOTA U UX COJIH)




9.3

MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOEHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM  OT HMX CBOMCTB, BO3MOXXHOCTb IPOTEKaHUS

XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

10

YMeHue cocTaBisITh MOJICKYJIAPHBIC H HOHHBIC YPABHCHU peaKHHﬁ,

B TOM 4YHCJIC:

10.1

peakuuiit HFOHHOTO OOMeHa

10.2

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

10.3

WIUTIOCTPUPYIOIHUX XHUMHUYCCKUC CBOMCTBA HU3YYCHHBIX KJIACCOB

(TpyIiI) HEOPraHUYECKUX BELIECTB

10.4

MOATBCPIKAAIOIUX TCHECTUUCCKYTIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):

OTHOCHUTEIIbHYI0 MOJIEKYJIIPHYI0O U MOJIIPHYKO MAacChl BEILECTB,

MacCCOBYIO JOJIIO XUMHYCCKOI'0 3JIEMCHTA B COCANHCHUUN

11.2

MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BECUIECTBA U €0 MaccCy, 00beM ra3on

11.4

0 YPAaBHCHUAM XUMHYCCKUX peaKIII/Iﬁ U HaXOoauThb KOJIHNYECTBO

BCIICCTBA, 00BEM U MacCCy p€arcHTOB HJIU MIPOAYKTOB PCAKIIUN

12

Bianenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJlaMH  HAy4YHOro To3HaHusl (HabmoaeHue,
HU3MEPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE) TIPU U3YyUECHUU BEILIECTB
U XMMHYECKUX SIBJICHHM;, yMeHue c(hopMyIHpoBaTh HpodieMy H

MIPEUIOKUTD IIyTU €€ peLICHUs

12.2

Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMUYECKOU

MOCY 10 M JIa0OPaTOPHBIM 000PYA0BAHHEM

12.3

TpaBUIaMU 0e30macHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, IIPaBUJIAMH IIOBEICHUS B
Lesix cOepexeHus! 340POBbsl U OKPY’KaIOLIEH MPUPOIHOU Cpelibl;
MIOHMMaHKe Bpefa (OMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPTaHU3MbI
OnpeeaEHHBIX BEILIECTB, croco0oB YMEHbILIEHUS u

npeaAOTBPAIICHUA UX BPCAHOT'O BO3ACHUCTBUS

13

Hanuuue MNPaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICOAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

N3YUYCHUC n OIIMCaHHuC (1)I/I3I/IT~I€CKI/IX CBOICTB BCIICCTB,




O3HAaKOMJICHHC C (1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,

WJTIOCTPUPYIOIIUC TPHU3HAKU IIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3Y4YCHUC crmoco0oB pPasaciICHUs cMmecel

13.3

MOJIy4eHHE KHUCIOpOoJa M H3YyYEHHE €ro CBOWCTB; IOJyuYeHHUE
BOJIOPOJa ¥ U3YUYEHUE €T0 CBOMCTB; MOJyUYEHHE YTIEKUCIIOTO ra3a u
M3y4YeHHE €ro CBOMCTB; IMOJyYeHHE aMMHaka M HU3Y4YEHHE €ro

CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OINpPEAEIEHHOW MacCcOBOM JoJel

pacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHEHHE  HMHAMKATOpoB  (JlakMyca,  METWJIOpaHXxa U
(beHondTanenHa) A ONpeaesieHUs] XapakTepa cpesibl B pacTBOpax

KHCJIOT U LIEJI0Yer

13.6

UCCIICZIOBAHME M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHUE B3aUMOJICHCTBHSI KUCIIOT C METaJIIaMH,
OKCHJIaMH  METAJJIOB,  pPaCTBOPUMBIMH W HEPaCTBOPUMBIMH
OCHOBaHMSIMU, COJISIMU; TOJY4YEHHE HEpPacTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO0 MeTaula JApPYyrMM M3 pacTBOpa COJIH;
UCClIeIOBaHHE aM(OTEPHBIX CBOMCTB THUIAPOKCUIOB AIIOMHHUS H

[UHKA

13.7

pelIeHue SKCIePUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCIUHEHHI» «DNEKTPOIUTHYECKAS
aucconuanusay; «BaxHeHIe HEMETaUIbl M WX COCAMHCHHS);

«Baxknenne MeTalIbl U UX COCOAUHCHUA»

13.8

XMMHUYECKHE  OKCIIEPHMEHTHI,  WUIIOCTPUPYIOIINE  IPU3HAKH
NPOTeKaHHUs PeaKLUii MOHHOTO OOMEHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPAaxX MOHBI XJIOPHI-, OPOMHUI-,
nomua-, cyinedpar-, ¢ocpar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJPOKCH-NOHBI, KATHOHBI AaMMOHHMSI, MarHusl, KaJIbIINs, ATIOMUHNS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NPENCTaBISITh PE3yJbTaThl JSKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCTB, TpaQUKOB U TAOMUIl U BBISBISATH SMIIMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMUBATDH CBA3HU MCXKOY pc€ajibHO Ha6J'IIO,Z[aCMBIMI/I

XUMHUYCCKUMHU SBJICHUSAMU U HpoHecCaMu, IMPOUCXOAAIIMMU B




MaKpo- 1 MEKPOMHPE, OOBSICHITH MPUIHMHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblIil 3JI€MEHT COAEPKAHUS

1

HepBOHa‘laHLHHe XUMHNYCCKHUC ITOHATHA

1.1

Ywucteie BCIICCTBA U CMCCH. CrrocoOBbl Pa3aciICHUsA cMmeceit

1.2

ATOoMBI U MOJICKYJIBI. Xumudeckrue daeMeHThl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHUSA

1.4

3aKoH TIIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAas aToOMHas Macca.
OrtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBas 108 XUMHYECKOro 3J€MEHTa

B COCAMHCHUU

1.5

KonuyectBo BemectBa. Mok, MonsipHass macca. MossapHblii 00b€M Ta30B.

B3aumocss3s KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

dusnuecknue U XUMUYECKHE SBJICHUSI. XHUMHYECKast peaknust nu eé IIPHU3HAKMH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS

[Tepuonnueckuii 3axkoH u Ilepuogmyeckas cUCTEMa XUMUYECKUX DBJIEMEHTOB

J.1. MenneneeBa. CTpoeHne aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XumMudeckux anementon .M.
Menpneneesa. Ilepuonst u rpynmnbsl. @U3HUECKUI CMBICI IOPSAAKOBOIO HOMEpA,

HOMEPOB MEPHUOJA U TPYMNIIBI JIEMEHTA

2.2

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB THepBbIX 20 XUMHMYECKHX 3JEMEHTOB

[Tepnonnueckoii cucrems! .M. MeHnneneena
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3aKOHOMepHOCTI/I B U3MCHCHHH CBOMCTB XHUMHYCCKHUX 3JICMEHTOB MEPBLIX TpéX
nepuoaoB, Kajlusd, KaJlbIusd (paIu/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
METATNIMYCCKUX U HEMECTATIIIMYCCKUX CBOﬁCTB) n ux COGZ[I/IHCHI/If/'I B COOTBCTCTBHUH

C IIOJIOKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

CrtpoeHue BemiecTBa

3.1

Xumunyeckass cBsi3b. KoBaneHTHas (moisipHas M HEMOJSpHAas)  CBS3b.
DNeKTPOOTPULIATEIbHOCTh ~ XMMHUYECKMX  2JIeMEHTOB.  oHHass  CBS3b.

MeTtamnmuueckas CBSI3b

3.2

Tunsl KpucTalIMUECKUX pPEIETOK (aTOMHasl, HOHHAs, MeTauInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIIMYECKOM PEIIETKU M BUIA

XUMHUYECKOH CBSI3U




Baxuelime npencraBUTeNd HEOPraHWYECKUX BemecTB. Hemeraibl m ux

coequHEHM. MeTalibl U UX COSINMHCHUS

4.1

Krnaccudukamuss m HOMEHKJIATypa HEOPraHWYECKUX COCIUHEHUH: OKCHIOB
(comeobpazytomiue: OCHOBHBIE, KHCIIOTHBIE, amM{QoTepHBIEC) U
HecosieoOpa3yronue; OCHOBaHMK (IIETOYM M HEPAaCTBOPUMBIC OCHOBAHUS);
KHCJIOT  (KHUCJIOpOJCOAEpXKAle | OeCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpPEITHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHUYECKHE CBOMCTBA INPOCTBIX  BCHICCTB-HEMCTAJIJIIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznueckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-METAILIOB: JIMTHS,
HaTpHsl, Kalus, MarHus ¥ KaJbIlUs, aJFOMHHHS, XKejae3a. IICKTPOXUMHUUSCKHUI

PsI HAIPSKEHUN METAJLIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCAMHEHUN HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOICTBa OKCHAOB HemeramuioB: cepel (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrnepoga(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcuaoB: MetaioB IA-IIIA rpymn, mmuka, menu(Il) u

xenesa(ll, III). [TonyyeHne okcuI0B METAIIOB

4.7

XuMUYeCcKHe CBOMCTBA OCHOBaHUI U aM(OTEpHBIX TMAPOKCHAOB (Ha MpUMeEpe
THAPOKCHUJIOB AJIOMUHMS, >Kene3a, IuHKa). [lomyueHue ocHOBaHUN U

amM(OTEepPHBIX THIPOKCHUIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCJIOT: XJOPOBOJOPOIHOMN, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOU, (ochopHOl, KpeMHHEBOH, yronbHOU. Ocobbie
XUMHYECKUE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue xucior

4.9

OOue xuMu4eckre cBoicTBa cpenux coneil. [lomydyenue coneit

4.10

HOHy‘{eHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOAOpPOJdA, KHUCIOpOAa, aMMHAKa,

YTJICKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[TonyyeHne ammuaka, CEpHOM M a30THOM KHUCIIOT B MpPOMbILIEHHOCTH. O01mune

CIIOCOOBI MMOJIy4YCHHS MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MCIKAY KiIaCCaMH HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKUE PEaKIuu

5.1

Krnaccudukanus XuMu4ecKkux peakiyil mo pa3iuyHbIM NpU3HAKAM: 110 YUCIY U
COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3(QeKTy, Mo

N3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB




5.2

TennoBoii 3 PexT XuMUIECKOM peakny, TEPMOXUMHUECKUE YPaBHEHUS. DK30-

U QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHUA

53

OKHCAUTENTBHOBOCCTAHOBUTENIbHBIE peakui. OKUCIUTENN U BOCCTAHOBUTEIIN.
[Ipoueccel  OKHUCIIEHHS M BOCCTaHOBJEHHS.  OJEKTPOHHBIM  OayiaHc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pe€aKuuun

54

TCOpI/IH SHCKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BHGKTpOHI/ITH n

HEOJICKTPOJIHUTHI. CunbHbBIE U cl1a0bIe OJICKTPOJIUTHI. Crernenb JUccomranmmn

5.5

Peakunu noHHOrOo OOMEHA. YCIIOBUS MPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,

MIOJIHBIE U COKPAILIEHHbIE HOHHBIE YPaBHEHHS peaKluii

XuUMUA U OKpY’Karouas cpea

6.1

BemecrBa m Marepuanel B IOBCEIHEBHOW JKM3HM 4YeloBeKka. be3zomacHoe
UCIOJIb30BAaHUE BEIIECTB M XUMHUECKUX peakiuil B jgabopaTopuu U OBITY.

HepBaﬂ nmoMoump MMpu XUMHYCCKUX 0XKOrax M OTpaBJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpY’KalIlIew cpeabl  (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOAOEMOB), CIIOCOOBI €ro MPEAOTBpAICHUS
[Ipenenbuas nmonmyctumas konreHTpauusi BemectB ([1K). Pomp xumum B
pElIeHUH SKOJOTHMYECKHX TMpolieM. YcuieHue NapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepwl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COSAMHCHHUNA B
OBITY, MEIUWIIMHE, MPOMBINUICHHOCTH W CEIbCKOM XO03siiicTBe. [IpuMeHeHme
METAJUIOB U CIJIABOB (CTaslb, YYTYH, IIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH MX COeTUHEHUH. [IoHATHE O KOPPO3UH METANIOB, OCHOBHBIC

CTIOCOOBI 3aIIUTHI UX OT KOPPO3HUU

6.4

[TpupoaHble HMCTOYHHMKH YTIEBOAOPOAOB (Yroyib, NPHUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHaqaanme MOHATHS 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCAMHCHHUAX
yrjiepoaa (MCTaH, OTaH, STUJICH, aAlICTUJICH, 9TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHsTHE O OMOJIOrMYECKH BAKHBIX BCHICCTBAX: XUPaAX, 6eJ'IKaX, YIJI€BOAax — U UX

POJIA B JKU3HU YCIIOBCKA

PacuéTtnr:

7.1

110 (I)OpMy'J'IaM XUMHUYECKHX COCAMHEHUN

7.2

Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3

10 XUMHUYCCKUM YpPaBHCHHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ Pygsurtuc I'.E., ®enpnaman @.I°., AkuronepHoe o0111ecTBO
«M3parensctBO «IIpocBemenue»
» Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AkuronepHoe 00111ecTBoO
«M3parensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Pymsutuc I'.E. Xumus: 8 ki.: yue6.mis oOmieoOpa3zoBar. YupexxaeHuit /
I'.E. Pym3utuc, @.I'. ®enpaman. — M.: [Ipocsenienue.

2. Pymsutuc I'.E. Xumus: 9 xi.: yue6.ns obmeodpaszopar. Yupexnenuii / I'.E.
Pymzutuc, ®.I'. ®enpaman. — M.: [Ipoceenienue.

3. INapa H.H. Xumusi: 3anaunuk ¢ «momomHukom»: 8-9 kiaccel / H.H. T'apa. —
M.: IIpocselienue.
4. Pamenkuit A.M. Xumusa: aumaktuueckud wmartepuan: 8-9 ki / AM.

Paneuxunit. — M.: IIpocBerienue.
3. I'apa H.H. Xumus. Ypoxku: 8 k1. / H.H. I'apa. — M.: I[Ipocsemienue.

6. boposckux T.A. Tectsl no xumuu. [lepBoHayaibHbIE XUMUYECKUE MOHATHS.
Kucnopon. Bomopoa. Bopa, pactBopsl. OCHOBHBIE KJIACChl HEOPTraHUYECHUX
coenuuenuii: 8 ki.: k yuebnuky I.E. Pymsutuca, ®.I'. denpamana «Xumus. 8
knace». — M.: I3marenscTtBo «Ok3ameny, 2010.
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