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IMNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMHU Ha YpOBHE OCHOBHOTO 0O0IIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MmporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMuu AA€T TpeACTaBICHUE O IENsIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTAHUS U Pa3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHABJIMBAET 00s13aTeNIbHOE peaMEeTHOE CoJIepKaHue,
npeaycMaTpuBaeT paclipeielieHue ero Mo KiaccamM W CTPYKTYpUpPOBaHHE IO
pazieiaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMPEACTSIeT KOJIUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepIKaHuUsI, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ U3YUYEHUS] XUMHUU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera  JUist
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTesbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TakXke TPeOOBaHUM K
pe3yabTaraMm oO0y4YeHUsI XUMUU Ha YPOBHE LI€JIe U3YUYEHUs TPEAMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEILHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)XUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MmpejcTaBiICHU O MaTepUaTLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH NPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPIETUUCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3I[paBOOXpaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEW  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHHE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITENIBHOW  Y4yeOHOW  JesITeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM )XM3HH, TaK U B MPOGHECCUOHAIBHOM JIeSITEIbHOCTH;

3HAKOMHUT CO CIHEeNM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYUYHON IPAaMOTHOCTH O0YYaIOIIUXCS,;



croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSM, K IIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUaIOIUXCSl.

JlanHbple HampaBiieHUS B OOYYEHHH XUMHHM OOECHEYHMBAIOTCS CHEU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SBISIETCS  MEJaroru4ecku
aJanTHUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKU XMMHUU Ha ONMpPENeNEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHHU, OCHOB
HEOPraHUYECKOM XHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OpraHUYECKON XHUMUHU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMUU C(HOpPMHUPOBaHA HAa OCHOBE
CHUCTEMHOT0 mojxoja Kk e€ m3zydeHuro. CojiepaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
MOHSATUM O XUMUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl IO MPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJUTUYECKON JTUCCOLMAIMU BEIIECTB B
pacTBopax.

Teoperndeckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, PA3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JIpyrOMYy, BBITIONHSSA (DYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (hOPMHPOBAHUIO
NPEACTABICHNS] O XUMHYECKON COCTABISIOLIEN HAYyYHOW KapTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW MNPUPObI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUWA U3 paHee HU3YUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpyKaloUmid MUp,
«bwuomnorus. 5—7 xiacce» u «dusnka. 7 Knacey.

[Ipy w3ydeHMM XWUMHUU TPOUCXOAUT (opMuUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUW — Ba)KHEHUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKUX TOJIOKCHHM,
JIOCTYIIHBIX 00OOIIEHHI MHMPOBO33PEHUECKOI0 XapakTepa, s3blka HAYKH, B



npUOOIIEHNHM K HAyYHBIM METOJaM I[IO3HAHHS TIPpH HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUH W PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YeOHO-IIO3HABATEILHOW U y4eOHO-MCCIIEIOBATEIbCKON
JeSITeIbHOCTH, OCBOCHMM IpaBUJ 0€30IacHOro OOpalleHHs C BELEeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsSI BaXKHOE
3HauY€HHE MPUOOPENTH TaKue 1eNH, KaK:

— (dopMupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOyYeHHST HA  CHCTEeMAaTHYEeCKOEe MpHOOIIeHNe
oOydJaronmxcsi K CaMOCTOATEIbHON IT03HABATEIbHON NI€ATEIbHOCTH, HAy4HBIM
MeToJaM TMO3HaHUsA, (POPMUPYIOIIMM MOTHUBAIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHii, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yUarOIUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHUBEPCAIIbHOE 3HAYECHHUE ISt
Pa3JIMYHBIX BUJIOB JIEATEIbHOCTH,

— (QopmupoBaHue oO0mEeH (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATb W OILICHUBATh SIBJICHUS
OKpPY>KaIOIIer0 MHpA, UCIHOJIb3ysl 3HAHUS U ONBIT, MOJYYEHHBIE NMPU H3YUYEHUU
XUMUHU, TPUMEHSATh UX TpPU PEIIeHUH MpoOJeM B TMOBCEIHEBHOW KU3HU WU
TPYJOBO 1€ATEbHOCTH;

— ¢opMupoBaHHEe Yy OO0y4YalIIMUXCAd T'YMAHHUCTHUYECKUX OTHOILIECHHUI,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1IeJ1eCO00pa3HOr0 TMOBEJIEHHU B OBITY W TPYIOBOM JNEATEIBHOCTH B IIEJIAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOUIEH MIPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHs  OOILEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIs UM HAMpPaBICHHOCTH MATbHEUIIETO
00yueHus.

O0miee 4YMCIO YacoB, OTBEACHHBIX [UJII M3YYCHHS XUMHH Ha YpPOBHE
OCHOBHOT0 00111er0 oOpa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kimacce — 68 yacoB (2 yaca B HEJIel0) .|



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE IOHATHS

[Ipenmer xumuu. Ponb XUMUM B )KM3HU 4Ye€JIOBEKa. XMMUS B CUCTEME HayK.
Tena wm BemectBa. DHU3NWUYECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. UUCThIE BEUIECTBA M CMECH.
CriocoObl pa3jiesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTHl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmysia. BajneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aToMHasg Macca.
OtHOcuTEenbHasT MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsI XUMHUECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomunuectBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsi3p KOIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHECHUMN.

OuU3NYECKNE U XUMUYECKUE ABJICHHS. XUMUYECKasd PEAKIHS U €€ MPU3HAKH.
3aKoH COXpaHEHHUsI MacChl BEIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMS, PA3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu pabOThl B 1a00OpaTopuu 1
npuémMamMu o0pareHus: ¢ 1abopaTopHBIM 00OPYAOBAHHEM, U3YUCHHE U OMUCAHUE
dbu3nUecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHE
dbusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALMS BOJAbl) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOMN) SBJICHUM, HAOIIOICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHUE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoJIeiCTBHUE kele3a ¢ pacTBopoM coiu mean (II),
U3y4YEHUE CIOCOOOB pPa3felIeHHs] CMECEil: C MOMOIIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIApUBAHUE, JUCTWUISAIUSA, XpoMaTorpadus, NpoBeJACHUE OUYUCTKH MMOBAPEHHON
ColM, HaONIOJEHUE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYII
(11apocTepKHEBBIX).

Baxueimue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — aieMeHT U mpocToe
BelllecTBO. HaxokaeHue kuciopoja B mpupoje, (U3MYEeCKUe M XHUMHUYECKHE
cBolictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHUST KHUCTopofa B J1abopaTopuu W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIa.

TeroBoit 3hdekT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- M DBHAOTEPMUYECKUE peakiuu. TOIuMBO: yrojib W METaH. 3arps3HEHUue
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(hdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHue Bomopona B
npupoae, ¢GU3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosyuyeHust. Kucnotsl u comnm.

MonsipabIii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boxa kak pacrBopurenb. PacTBOpBI.
HacpiieHHble M HEHACBIIEHHbIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jid BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupos€ U B KU3HU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukanms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Dusnyeckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccupukanuss oOCHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHMi. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyyeHne OCHOBaHHM.

Kucnoter. Knaccudukarnus kucnor. Homenkmarypa kucnor. @usndeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHnne KuCnoT.

Conu. HomeHnknatypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJIEH.
[Tomyuenue coiei.

['eneTnueckas cBs3p MEXKY KIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COIEPKAHUS KUCIIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHUE CBOMCTB KHUCJIOpOJa, HAOII0JECHUE
B3aMMOJICMCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHE C oOpa3liaMu OKCHIIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pACMO3HABAHHE U HU3YUYCHUE
CBOMCTB BoJiOpoAa (TopeHue), B3auMojeicTBUe Bojgopoaa ¢ okcuaom menu (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOTO BEILIECTBA, B3aUMOIEHUCTBUE BOJbBI C METAJLIAMU
(HaTpyieM U KalibleM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHNE O00pa3loB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KHUCIOT U IIEJIOYEH,
u3ydeHue B3aumojeiicTBus okcuma menu (II) ¢ pacTBOpoM cepHOW KHUCTOTHI,
KHCJIOT C METaulaMH, PEaKUUW HEUTpaIM3ali{, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 METajlla IPYyTMM H3 pacTBOpa COJM, pelIeHUe
SKCIEPUMEHTANIbHBIX 3aJad Mo TeMme «BakHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHU).

HHepuoauuyeckuin 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OxuCINTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KiACCU(PUKALMKA XUMHUYECKHX 3JeMeHTOB. [lonsitue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(oTepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[Tepnonnueckuil 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JIMHHONepuoAHas  (OpMbI
Ilepnognueckoir cucteMbl xumMuueckux 3semeHToB . Y. Menneneesa. [leprnozsl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB IepBbIX 20 XUMUYECKHX 3JIEMEHTOB
[Tepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHAYECKOIO
AJIEMEHTA 10 ero noyoxxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — y4€HbId U
rpakIaHUH.

Xumunyeckass cBsA3b. KoBalieHTHass (HOJIApHAsT W HEMNOJIAPHAs) CBS3b.
DIIEKTPOOTPULIATENHOCTh XUMHYECKUX AJIEMEHTOB. VIOHHAS CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipouecchl OKKCIeHNs] U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUVIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHUHKA C pPACTBOPAMHU KHUCJIOT M WIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mescnpeomemmnuie ceazu



Peanuzanus MeXNpeaMETHBIX CBSA3€M MPU M3yYEHHMM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOI'O IUKJIA.

OO011ue ecTecTBEHHO--HAayUHbIE MOHATHS: Hay4YHbIN (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIU3, CHUHTE3, KiacCUPUKaIus, [EpUOJUYHOCTb, HaOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusnka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUJ,
M30TOIBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEIUUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEThI, 3B€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE NCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BenecTBo M XUMHYeCKasi peaKkI s

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHWUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX MEPUOAOB, Kalusd, KaJbLHUs M HX
COCAMHEHNA B COOTBETCTBHM C TMOJIOXKEHUEM JJIEMEHTOB B Ilepmoamueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHnue BellecTBa: BHUJABl XWUMHYECKOW CBA3U. THIBI KPUCTATIMYECKUX
pEETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEIIECTB, OTHOCAIUMXCS K Pa3jIu4HbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHHI, FTEHETUYECKAs CBSA3b HEOPraHUYECKNUX BELIECTB.

Krnaccudukanus XuMHUUeCKUX peakuil Mo pa3IuyHbIM NpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(QeKTy, I0
U3MEHEHUIO CTETEHEN OKMCICHUS XMMHUYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO
YYacTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHHUS.

IlonsiTue o ckopoctu XuMudecko peakuuu. IloHsTHe 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U Ie€TePOTrE€HHBIX
peakuusx. [lonstue o karanuze. [lousitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE Ha CKOPOCTb XHWMHUYECKOW pEaKlIMH M TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW ~ pEaKIIUH. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCHOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON AUCCOIUAIIUN. DICKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonbl, annonsl. MexaHu3M AUCCOIMAIMA BEUIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4Yeckoi cBs3u. Crenenp auccornyanui. CUIIbHBIC U CJ1a0bIe DJICKTPOJIUTHI.

Peakunn nonHoro oomeHa. Y clioBHS MPOTEKaHUS PEaKIMii HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHUs peakiuid. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 3JICKTPOITUTHYCCKOU
nvcconmanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHSITHE O THAPOJIN3E COJICH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCILIECTB — METAJUIOB M HEMeTa/uioB (TpaduTa W aaMmasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKiuu
OT BO3JICUCTBUSL PaA3IMUHBIX (HAaKTOPOB, HCCIEIOBAHUE AJICKTPOMPOBOJIHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa AUCCOLUMAIMU KHUCJIOT, WIEI0YEe H COJeH
(BO3MOXKHO  WCIOJIb30BaHME BHJACO MaTepuajoB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPU3HAKU  TMPOTEKaHUs  peakluii HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCUHEHHs), paClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMWd HAa HOHBL, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTauabl M X COeIMHEHUSA

OO6mass xapakTepucThka rajgoreHoB. (OCOOSHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3auMOJICCTBHE C MeETaJUIaMH, HEMETallJlaMH, IejaodyamMu). XJIOPOBOJIOPOI.
CosnsiHasg KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YeHHUE, NMpUMEHeHue. [lelicTBue
XJOpa M XJIOPOBOJIOPOJAa HAa OpPraHM3M 4eyioBeKa. BakHeWIinne XJIopuabl U UX
HaXO0XJICHUE B MPUPO/IC.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue W (GU3UYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTtBa cepbl. CepoBo0opos, cTpoeHue, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeICTaBUTENs Kjacca KHCIOT W crneuu@puyeckue). XUMUYECKHE pPEaKIuHu,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a TMOMYYEeHHUS] CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOTHL. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAs PEAKLIMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHH B TPHPOAC. XUMHUUYECKOE
3arpsA3HEHHE OKpPY’KAIOMIEH Cpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUSI.

OO6miast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHHS. A30T, paCOpOCTPAaHEHUE B MPUPOJE,
busnyueckre U XuMHIecKre cBoiicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nueckre 1 XMMUYECKHUEe CBOMCTBA, MoJydeHue u npuMeHeHue. Conm aMMOHUS,
ux pU3MUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ ToJydeHHe, (PU3HMUYECKUEe U XUMHUYECKUE
CBOMCTBa (0OIIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHue HUTPATOB W COJIGM aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
yaoOpeHuit. XuMHUUECKOE 3arps3HEHUE OKPY Kalollel Cpeibl COSTUHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, Pu3MIeCKUe U XUMUIECKUE CBOMCTBA,
nosiyuenue. Mcnonas3oBanue GpocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapakTE€pHbIE  CTENEHU  OKHUCICHHUS.  YTIEpoJd,  aJIOTPOIHbIC
Moau(UKallUM, paCIpPOCTpaHEHUE B NpUPoJe, (DU3NUECKUE U XUMHUYECKHUE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
busndeckue W XWMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a T1I00aNbHOTO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
s dexrt. YrompHas KUCI0Ta B €€ COJIM, NX (PU3MUECKHUE U XUMHYECKHUE CBOMCTBA,
noiiydeHue W mnpuMmeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO3SIICTBE.

[TepBoHavasibHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He)PTb),
OPOJAYKTHl WX TmepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€NIKaX, yriieBoJax — U X
pojii B OKM3HM 4eNoOBeKa. MaTepuallbHOE €JIMHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJYYEHHUE U
npumenenue. CoenuHeHuss KpeMHHs B mpupone. OOmue mnpeacraBieHus o0
okcune kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThl, X HCIOJIL30BaHUE B
ObITY, B MPOMBIIJICHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMpl 6€30macHOrO MCIOIb30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI,
IIPOBEJICHUE KAaU€CTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOIIIOJIEHUE MPU3HAKOB
UX TPOTEKAHUsS], ONBITHI, OTpaKawlue (QU3NYECKUe U XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BUIACOMATEPUATIOB),
O3HAKOMJIEHWE C o00pa3naMu XJOPUAOB (TajJOreHUJI0B), O3HAKOMJIEHHE C
oOpaslaMu  ceppl M €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Tpollecca OOYTIIMBaHUs caxapa Mo JAeHCTBUEM
KOHILEHTPUPOBAHHOW  CEPHOM  KUCIOTHI, U3YYEHUE XUMHUYECKUX CBOICTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIMi Ha cylbdart-
WOH U HaOJIOJeHUE NpH3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoicTBaMU a3oTra, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOWCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEAKUMN Ha MOH aMMOHHMS U (pochaT-uoH M HM3y4yeHUEe MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Moenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yimepeHa, O3HAKOMIICHHE C
IPOIIECCOM  afCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM VIIIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHe, COOMpaHue, paclio3HABaHUE U H3YUCHHE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIUi Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUIbl U UX COCTUHEHUSD.

MeTaJLibl U MX COeIMHEHUS

OO6mast xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUHU
ux nonoxeHus B llepuomuueckor cucreMe xumuueckux syemeHtoB . .
MenneneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTaioB. Metaimindeckasi CBsi3b U
METa/NINYeCKasi  KPUCTAUIMYECKass  peméTka.  DJIEKTPOXUMUYECKUM  pAll
HanpsHKeHU MeTaiioB. du3nyeckue U XUMUYECKUE CBOMCTBA MeTaiioB. OOmue
CrocoObl Moy4yeHus: MeTawioB. [loHsTHE O KOPpPO3WKM METaIOB, OCHOBHBIE
crocoObl 3auuThl X OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[lenounbie MeTayIbl: MosoxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
aneMeHToB JI. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCHABI HATpusd MW Kaiuus. [IpuMeHeHrne 1IEeNOYHBIX METaUIOB M HX
COCIMHECHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHUA W KaJbLMK: TOJIOKEHHE B
[Iepunonnueckoit cucreme xumudeckux siemeHtoB [[. Y. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJIeHUE B pupoae. PU3N4YeCKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. BaxknHelmue coeauHeHHs Kaublus (OKCHUJI, THAPOKCHI, COJIH).
JKEcTKoCTh BOJIBI M CLIOCOOKI €€ YCTpaHEeHUS.

AJtoMUHUN: TIosIo)keHue B [lepuoinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3IE€MEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HAaXOXJIE€HUE B npupoac. Pusnyeckue Hu
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbl, THIPOKCUIBI U conn kenesa (11) u xenesa
(I1I), ux cocraB, CBOICTBA U MOJTYyYCHHE.

Xumuueckuui IKCnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUA OKCHJIA
KaJIbIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, TPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  HCMOJIb30BAHHE  BUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQYECTBCHHBIX PEaKIMN HAa MOHBI: MAarHus, KIbLHS, aJFlOMUHHUS, IIUHKA, KEJe3a
(IT) u xeneza (II1), meau (II), HabmroAeHUE U ONMKMCAHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHH WOHAMM HATpUs, Kajdud W Kalblus (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo Teme « Baxknenme
METAJIJIbl U KX COCTUHEHUSD.

XuMuS U OKpPYKAOLIadA cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM JKM3HM 4elOBeKa. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. IlepBas momoinp npu
XUMHYECKUX OKOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKaroIleh cpeabl (MpeaenbHas I0MmyCTHMAast
KOHIIEHTparus BemiecT, nainee — [1JIK). Poias Xxumuu B pereHnn 3KOJI0TMYeCKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpasIloB MaTepUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Meosicnpedmemnuwle ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3e€d NMpU HM3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BAHHE Kak OOMIMX €CTECTBEHHO-HAYUHbIX
HNOHATUMN, TaK U MOHATUH, SBJISIFOIIMXCS CUCTEMHBIMU JAJISl OTIENbHBIX NMPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHATUSA: Hay4YHbIH (aKT, TMIIOTE3a, 3aKOH,
TCOpUs, aHalu3, CHHTE3, KIacCUPUKAIUsi, TEPUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHUE, IMapHUKOBBINA
a3 dekT, TeXHOIOTHSI, MAaTEPHUAITHI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHII,
U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUI 3apsij, MPOBOTHUKH,
MOJYTPOBOJTHUKY,  JAUDJCKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENIOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUITMYECKAs
peméTka, CruiaBbl, (U3MUECKUE BEIMYWHBI, CAWHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHEeTHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOBI,
MOJIE3HbIE UCKOIIaeMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMsI JOCTUTalOTCs B Xo0/€ OOy4YeHHs XMMHUHU B €AUHCTBE Y4YEOHOW U
BOCIIUTATENbHON ACSTEIIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU U JYyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMH, MPUHATHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH TOBEJECHHS U CIOCOOCTBYIOT MHpoleccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLTMAITM3ALMU O0YyHYarOIIUXCSl.

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW IO3WTUBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
paclIMpeHre OnbITa AESTENbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIUTAHMSA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY
M HAay4YHOMY HAcCJIeUI0, MOHMMAHHUS 3HAYEHUsS XUMHUYECKOW HayKH B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTU BJIAAETh JAOCTOBEPHOW WHMOpMaIumen o
NEPENOBbIX JOCTHKEHHUAX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IPENCTAaBICHUS O COLMAJIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW H  JAPYTHX  BHAAX
NESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH IpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecce ATOW Yy4eOHOM JIeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE I[IOBEJEHUWE W TMIOCTYNKA CBOUX TOBApUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHMSL:

MHUPOBO33pPEHYECKHE TPEJICTABICHUS O BEIIECTBE M XHMMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKH M COCTaBIISIOLINE
OCHOBY JI MMOHUMaHUS CYIIHOCTHM HAyYHOH KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOMUMbIC i OOBACHEHUS HAOII0JAaeMBIX MPOIECCOB U SIBJICHHIA,
NO3HAaBaTeNbHOM, MHPOPMAIIMOHHON U YHUTATEIbCKOM KYyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENIbHOM paldOThl C YYEOHBIMH TEKCTAMHM, CIPaBOYHOU



JUTEPATYPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOyYEeHHMIO M TO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHUIO, TMPOEKTHOM H  HMCCIENOBATEIbCKON
NESTEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3I0POBbA:

OCO3HaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 »U3HH, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOTOIs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBuil O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEaIbHOMN KU3HMU;

5) Tpy10BOr0 BOCIMTAHMS:

HWHTEpEeC K MPAKTUYECKOMY U3YyUEHHUIO0 TPOoQecCrii U TpyIa pa3IudHOro poja,
YBOXEHHE K TPYAy M pe3yjibTaTaM TPYJIOBOH IEATENbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHOU TPACKTOPUHU MPOJIOJKEHUST 00pa30oBaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycreuHou npodeccuoHanbHOM IeITEIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTH aJIalITUPOBATHCS B MPOGECCHOHANBHON CPEJIE;

6) IK0J10rM4eCKOro BOCIIMTAHUS

AKOJIOTHYECKH IIE€JI€CO00pa3HOE OTHOIICHHE K NPHPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHMUS, IOHUMAaHUE LIEHHOCTH 3J0POBOIO U
Oe3omacHOro o0Opa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKoMy W TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJIIOJCHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUAX,
YIPOXKAIOIIKNX 30POBbIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOu, ISl TOBBILICHHS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
AKOJOTUYECKUX MPOOJIEeM M IMyTeH HX PEIICHUS MOCPEICTBOM METOJO0B XHWMUH,
9KOJOTUYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COIMATIBHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pPE3yJIbTATOB BBIICISIOT 3HAYUMBIC JUIsS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEJAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MNpPeaAMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOphIE 00€CmeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YeOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jjoruueckue aAeicTBHA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOEHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TOHSTHH (BBIIEISATH UX XapaKTEepHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMU TOHSTHUSIMH), UCIOJIb30BATh
HOHSATHS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEPUU JUIS KIAaCCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIni,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, AEAYKTUBHBIC, IO aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUYCHUS,

YyMEHHUE TMPUMEHSATh B TIpoOIlecce IMO3HAHUS TOHATUSA (TIpeAMETHhIE |
MeTanpeMETHbIC), CUMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MO/ICIbHbBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTAa), XuMmudeckas GopMmyia U ypaBHEHUE
XUMUYECKON peakiny — MPU PelIeHUH YueOHO-TT03HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaAKIUU,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBbIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBIICHUSX.

ba3zoBble uccieaoBarebCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHHE ONbITa M0 IUIAHWUPOBAHUIO, OpPraHU3allMM W TIPOBEJICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOloIaTh 3a XOJO0M Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABISATh OTUET
0 MpOjIeNIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpaATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMALHIO
Pa3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPEUHMBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



yMEHUE TPUMEHSTh Pa3IudHble METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX JIJIsi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMPENeIEHHOTO THUITA, TPUOOPETEHUE OMBITA B
0o0JacTH  MCTOJb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOIl aKTUBHOI'O HCHOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh peIllaeMble 3a7aud  HECIOKHBIMU CXEMaMH, Juarpammamu,
IpyruMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaIM3UpoBaTh B Ipoliecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON JEATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOPTA HAa COCTOSIHME OKpY’Karolleil MNpupoaHON
Cpelibl.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora v (WIh) JTUCKYCCHH) TIO
CyllecTBy  oOcyxaaemMoill  TeMbl, (OPMYIMPOBATH CBOM  MPEIIOKEHUS
OTHOCUTEJIBHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  IMO3HABATEJILHOU
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUI0
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOM pabOTHI IO UCCIICIOBAaHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHUsI y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEIbHOM M MCCIIEIOBAaTENbCKOM  ACSATENIBHOCTH  NpPU  PELUIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuid (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbBID», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEICICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJITHEHHOW PaOOThI U PYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNATh LEIU JEATEeIbHOCTH, [UIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeATeNIbHOCTh, BBIOUpaTh Hanbosee F3(PEeKTUBHBIE CITOCOOBI PEIICHUs YUCOHBIX U
MO3HABATENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTABJISITh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM  JIEMCTBUI TIPU  BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKlHUiX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IeJId, YMEHUeE
UCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbl€ B YCJIOBUU 3aJJaHUH.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yibTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
coliepKaHMs, YCTAHOBJIEHHOro JaHHOW (enepaibHOM paboyeil mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE€ 3HAHUA, YMEHUS U CIOCOOBI



nercTBUM, crnenuUUecKue JUII  IpeAMETHOH o0nactu  «XHMHS», BHIBI
NEATENBbHOCTH IO  IOJYYEHHUIO HOBOIO  3HaHHs, €ro HWHTEpHpPETalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoniy oOyueHus B 8 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpPOAHAS ¥ HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIeMEHTa B COETUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHB
OKHUCJICHUS, XMMHUYECKasi peakuus, Kiaccu(ukanus peakluuid: peakiuu
COCAUHEHHUs, pEaKUUMU PAa3JIOKEHUs, pEaKUUyd 3aMELICHUs, peaKUuu
0o0MEeHa, K30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
PO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, pPaaAUyC
aToMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccoBas JIOJs BEIIECTBA
(mpolieHTHas! KOHILIEHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATHH U
NPUMEHSITh 3TH TOHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUII;

e HCIONB30BAaTh XHUMHUYECKYIO CHMBOJHKY JJs COCTaBiIeHUS (HOpMyI
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

e ONpPENETATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIEHUS  JJEMEHTOB B  OHWHApHBIX  COEAUHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKON CBsi3M (KOBaJieHTHAsT W WOHHAas) B
HEOPraHWYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOANYECKOM 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT UX MoJokeHus: B Ilepuogmyeckoid cucreme,
3aKOHOB  COXPAHEHUsI MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO--MOJIEKYJIIPHOT'O YYEHUs, 3aKOHAa ABOTaIpo;

e ONUCHIBATH M XapakTepuszoBaTh TaOMuuHyro ¢opmy Ilepuonnueckon
CUCTEMbl XHMMHMYECKHX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnune «llepuognueckass cuctema xumudeckux odiaemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO IIEKTPOHOB
U PACTIPEJICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINIA;

POrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX MPEBpAIlCHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »3JIeMEHTa I10 (dopmyJie
COCIMHEHMSI, MAaCCOBYIO JIOJIIO BEIISCTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON JEATEIbHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTU3aluio, KiIacCu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBSI3€H — IS M3YYCHUS CBOWCTB
BEIIECTB M XWMHYECKHX pEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJCHHWE, M3MEpPEHUEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peasibHBI U MBICIICHHBIN );

ClemoBaTh  TpaBWIaM  TOJB30BAaHUS ~ XUMHUYECKOHM  TMOCyAOH |
7abopaTopHbIM  000pYIOBaHHWEM, a Tak)Ke TMpaBWiaM OOpamieHusl C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 1O TOJYYECHUIO H COOUPAHHIO
ra3oo0pa3HbIX BEMIECTB (BOIOpOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAaCTBOPOB C ONPEAECTEHHON MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BENIECTBA,
IUTAHUPOBATb W MPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pPacro3HaBaHHUIO PACTBOPOB MIEJIIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U JPYTrHUe).

K xonmy oOyuenus B 9 kiaacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHMUYECKUX IIOHATHN: XHMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CII0’)KHO€ BELIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTCIIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (deKT
peakuu, MOJb, MOJSPHBIA  00BEM,  paCTBOP,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALINA, pPEaKLUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMbIE H



HEOOpaTUMBbIe PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKIIHH,
OKHCJIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
aJJIoTpoIus, aM(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBAJIEHTHAsl, MOHHAs,
METaJNINYECKasi), KpHUCTAUIMYECKass pEIIETKa, KOPpO3Us METAIIOB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM PpEAKUUH, MPEIEIbHO JIOIYyCTHUMAs
koHneHTpanus [TJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKMX IIOHATHA H
IPUMEHSATD 3TH MOHATHS P ONIMCAHUU BELIECTB U UX NPEBpALICHU;
UCIIOJIb30BaTh XMMMUECKYI0 CHUMBOJIMKY JUISI COCTaBJ€HUS (opMyll
BEIIECTB U YPAaBHEHUI XUMHUUYECKUX PEAKLINN;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy CO€IMHEHHH 1o (opmyiiaM, BUA XUMHUYECKOM
CBA3M (KOBaJ€HTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMHYECKOW (opmMmyJsie, XapakTep Cpenbl B
BOJHBIX PAacTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbich llepuoamueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH W  XapaKTepHU30BaTh
Tabnuunyto (opmy lleproanyueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyarth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» u «noOodHas
noarpynmna (b-rpynna)», manbsle u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaUYEeHHs, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabiuie, ¢
YUCJIIOBBIMU  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsa] sapa, oOlIee YUCIO JIIEKTPOHOB U
pacrnpesieieHue UX [0 DSJEKTPOHHBIM  CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB DJIEMEHTOB M UX COCIMHEHUM B
npenenax MajbIX MEPUOJ0B U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUUYECKHUE 3JIEMEHTbHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKME PEAKIUHU (M0 YUCIY M COCTABY YYacTBYIOUIMX B PEAKIUU
BELIECTB, N0 TEIUIOBOMY 3(PQPEKTY, IO U3MEHEHHUIO CTEIEHEW OKUCIIECHHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME U CHEUUPUUECKHE XUMHUYECKHE
CBOWCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAsl OMNMUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKLINM;

COCTAaBIISATb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LEJI0YEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLUi MOHHOTO



oOMeHa, ypaBHEHHUS pEaKlHi, TMOATBEPKIAOIMNUX CYyIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUHN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKIuii;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALICHUNH B Pa3IUYHBIX
YCIIOBHUSIX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO0 »dJieMeHTa 1o (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

CcO0JIFONaTh paBuja  IOJIb30BAHUSA XUMHUYECKOH MOCY 10U u
JabopaTopHbIM  O0OPYJIOBAaHMEM, a TaKXke MpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH I10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOJYYCHHUIO W COOMPAHHIO
ra3o000pa3HbIX BEIIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHI-,
uoaua-, kapoonat-, ¢ocdar-, cUiIUKaT-, Cylbdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEIILHON NEATeIbHOCTH — aHAN3
W CHUHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIfio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3EH — N1 M3Y4YEHHUs CBOWCTB BEIIECTB M
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajabHBIM U
MBICJICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KoanuecTBo yacon
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpOoHHbIe (HM(ppPOBbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbl padoTbI
Pasnen 1. IlepBoHayaibHble XUMUYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnmoreka [JOK

’ MPAKTUYECKOU €SI TETLHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BeiiectBa 1 xXuuMudeckue 15 | bu6mmoreka [JOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paspnen 2. BaxkHeilumne npeacTaBuTe M HEOPraHMYEeCKUX BELeCTB
21 Bosnyx. Kucnopon. Ilonsarue 6 bubnuorexa [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
)9 Boaopoa.llonsitue o kucinorax 2 1 bu6mmorekxa [JOK

' U COIIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonstue 06 5 | | bubmuorexa [IOK

' OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COEAMHEHMI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3znen 3. Ilepuoanuecknii 3axkon u [lepnoanyeckas cucremMa xumuueckux yiemenToB JI. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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[Tepronnueckuii 3aKOH 1

31 [lepnoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
Menpnene-eBa. CTpoeHue atoma
XuMudeckas CBSI3b.
3.2 OKHUCIUTENBHO 8 Bubamorexa [JOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmmorexa [TOK
p P https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoamnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne n/mm KonTpoibHbI IIpakTHnyeckn
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThlI
pecypcsl
Pa3jen 1. BemecTBO M XUMHYeCKHEe peaKIIUM
[ToBTOpeHue u yruyOieHne 3HaHUN bubmorexa LOK
1.1 P i 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIOB Kypca 8§ Kiacca 6
bu6mmorexa [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakiuii 6
DIEKTPONUTHYECKAs JUCCOLIMALIIS bubmorexa [TOK
1.3 P ' 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUUECKUE PeaKLUi B pacTBOpax 6
Uroro no pazneny 17
Pa3znea 2. HemeTasibl 1 UX COeAMHEHUS
bu6mmorexa [IOK
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmsl. ["anorensl 6
OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX bubnnorexa [HOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHUS 6
OO01m1ast XxapaKTepUCTHUKA XUMHUECKUX bubnnorexa [JOK
2.3 aneMeHTOB VA-rpynmbl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63

COCAMHCHUA

6
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OO61mas xapakTepUCTHKa XUMUYECKUX

bu6mmoreka [JOK

2.4 sneMeHToB [VA-rpynmsl. Yraepona u 8 https://m.edsoo.ru/7f41a63
KPEMHUI U UX COEeAMHEHUS 6
Hroro no pazueny 25
Pa3znea 3. Mera/iibl M X COeTHHEHHUS
bu6mmoreka [IOK
3.1 OO6miue cBoiicTBa METAJIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxneiine MeTamibl U UX COCIMHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3nes 4. Xumus n okpyskaomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Matepualibl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6nunoreka [JOK
PesepBHOE BpeMmst 3 https://m.edsoo.ru/7f41a63
6
OBILEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacon DJIeKTPOHHbIE
JlaTa
Ne uugposbie
Tema ypoka KoHTpobHbI IIpakTHyeckn H3YyYCHU
n/n Bcero o0pa3oBaTejibHbIE
e padoThI e padoThlI s
pecypchl

| [Ipenmer xumuu. Posib XuMuu B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE 0 METOAAX MO3HAHUS B XUMHUH 1 bubmmorexa [TOK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00PATOPUU U TIPUEMBI 1 bubnmnoreka [JOK
oOpareHust ¢ 1a0opaTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»

4 YucTteie BemecTBa U cmecu. CriocoObl | bubmuotexa [JOK
paszeneHus cMeceu https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padbora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa LTOK

a N p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmnoreka IIOK
6 Ato oJe 1
TOMBL H MOTICIY IRt https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUE FIIEMEHTBI. 3HAKU | bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoXXHBIE BEMIECTBA 1 bubmmorexa LTOK

P . https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUYEHHE 1 Bubnmorexa [IOK

yip y https://m.edsoo.ru/ff0d2d50
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3aKoH MMOCTOSHCTBA COCTaBa BEIICCTR.

Bbu6nuoreka [JOK

10 Xumunyeckas popmyna. BaneHTHOCT
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMEHTOB
1 OtHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubmuotexa [JOK
3JIECMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c¢
13 KonunuectBo BemecTBa. Moiib. bubmnoreka IJOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3uYeCKUe U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yciioBUs NPOTEKAHUS bub6nuoreka [JOK
XUMHUYECKUX PEAKIU https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MacChl BEHIECTB. bubnuotexa [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
Hl . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus XuMuuecKkux peakiui
18 (coe I/IHqéHI/I}I A3JI0KCHUS ’ bubmorexa [OK
A P ’ https://m.edsoo.ru/f0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O600IIeHHE 1 bubmorexa HOK
1 AneT. Do https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allus 3HaHU I
20 KonTponbhas padora Nel no teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIII) https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras bu6nuoreka [IOK
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Bo3ayxa. Kucimopos — 3iemMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusznyeckre U XUMUYECKHE CBOMCTBA

2 bubnmnoreka [JOK
KHCII0POAA (peaKIH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorarne 006 okcumax
CriocoOsI MONTy4YeHHs KHCIIOPO/ia B

23 6 Y poa " bubmuoreka [JOK
J1a0OpaTOPHH U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
Tennooii 3 pexT Xumudeckon

24 peaKIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiabs U METaH).

75 3 (edpre, y 6 ) bubnmnoreka [JOK

GTPASHCHHE BOS/YX4, CHOCODH €10 https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
IIpakTuueckas padora Ne 3 o Teme

26 I?I P 6 bubnmnoreka HOK
(«LroTyHeHne 1 COVHpaHHe KHEHOpOna, https://m.edsoo.ru/ff0d4ae2
M3Y4Y€HHUE €ro CBOKUCTBY

7 Bonopon — anemeHT u npocToe bubnunorexa LIOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0

)3 dusnyeckue U XUMUYECKHE CBOMCTBA Bbubnuoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IT Y€ O KHCJIOTaX U COJAX bubmorexa HOK

ot . . https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TosTydeHust BOAOPOIa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuyeckas padota Ne 4 o reme bu6nunoreka LIOK

«ITony4yenne u cobupanue BOAOPOA,

https://m.edsoo.ru/ff0d4{42
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H3yYEHHUE E€r0 CBOMCTBY

MossipHbIii 00bEM Ta30B. 3aKOH

bubnuoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEIIECTBA ra3a 1o €ro N3BECTHOM bubmorexa [OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00bEMY
Brruncnenust 00bEMOB razoB 1Mo
34 ABHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa [TOK
P .. peaitt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
du3uYecKre 1 XUMAYECKHE CBOMCTBA bubmuorexa [JOK
35
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [TorsTue 06 bubmuorexa [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachlieHHbie
37 W HEHACBIIIICHHBIC PaCTBOPHI bubmorera [OK
p PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIlIeCTBa B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
13 «IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM J101eH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtpomnsHast pabora Ne2 o reme bub6nuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuUKaIus, but6mmoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
bubnuoreka LIOK
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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4 OcHoBaHuUS: cOCTaB, KIacCU(pUKAIIHS, bubmnoreka IIOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne U XUMHUYECKUE CBOWCTBA bu6muoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukaus, but6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMHUYECKHE CBOMCTBA bubmuorexa [HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
46 CIOCOOBI MOTYUYCHUSI, XHMUYECKHE https://m.edsoo.ru/00ad947
CBOICTBA 4
IIpakTuyeckas padora Ne 6. Perenue
bubnnoreka IIOK
AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME
47 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX .
COCIMHEHUI» B
bubnmoreka [IOK
['eneTnveckas cBsI3b MEXKy KlaccaMu
48 . https://m.edsoo.ru/00ad9a5
HEOPTraHUYECKUX COCTMHEHUI 0
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHH https://m.edsoo.ru/00ad9¢cb
2
KonTponbraas padora Ne3 1o Teme
50 "Oc E e Izlcc €0pPraHNuYeCKUX bubmorexa [TOK
HOBHBIC KJIaCChl HEOPTaHHMUECKHU
n P https://m.edsoo.ru/00ad9¢la
COCTMHCHUI
[TepBbie MOMBITKY KiIacCUDHUKAIIIT
P P bubmuorexa [JOK
51 XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O

rpynmnax CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepronnueckuii 3aKOH U

Bbu6nuoreka [JOK

52 Ilepromnyeckast cucTeMa XUMHYECKUX
pHon https://m.edsoo.ru/00ada52¢
anemenTtoB M. Y. MenaeneeBa
53 Ilepuoapl, rpynnel, IOATPYIIIEI bubmiorexa LIOK
p - TPY ’ Py https://m.edsoo.ru/00ada52¢
but6mmoreka [IOK
Crpoenue atomoB. COCTaB aTOMHBIX
54 https://m.edsoo.ru/00ada34
snaep. M3oTonsl )
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. bubmuorexa [{OK
55 aTOMOB 3J1eMeHTOB [leprnonnueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneera
XapakTepucTuka XUMHUECKOTO
but6mmoreka [IOK
9JIEMEHTA 110 €0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada82
ITepuonnueckoii cucreme [1. . 4
Menneneena B
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTUA HAyKU U npaktuku. /1. 1. bubnuorexa [IOK
MenneneeB — y4€HbIH, IIEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DIEeKTPOOTPULIATETBHOCTh ATOMOB bubnuorexa [JOK
XMMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmnoreka IIOK
59 HMonnas xumnueckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas moasipHas XMMUYECKas bubnuorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab®
61 KoBasienTHast HenomnsipHas XUMUYECKast bubnmnoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab9
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but6mmoreka [IOK
62 CreneHb OKUCICHUA 1
https://m.edsoo.ru/00adae28
bubmuorexa [JOK
OKUCIUTEBHO-BOCCTAHOBUTEILHEIE
63 1 https://m.edsoo.ru/00adb07
peakuuu
6
bubnmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb07
6
KonrpomnsHas pabora Ne4 o reme bubmorexa TIOK
65 1 https://m.edsoo.ru/00adb48
«Ctpoenne aroma. XUMHUYECKasI CBS3b) p
. but6mmoreka [IOK
PesepBHsblil ypok. O0001IEHIE 1
66 p yp EH 1 https://m.edsoo.ru/00adb33
CHCTEMATU3aIUs 3HAHUN .
. bu6mmoreka [IOK
PesepBHEIil ypok. O0001IIEHNHE U
67 p yp EH 1 https://m.edsoo.ru/00ad9cb
cHCTEMAaTU3aIis 3HAHUH 5
68 PezepBHblit ypok. O0001IeHNE 1 1 bub6muoreka LIOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIACC

Kosnn4yecTBo yacoB DJICKTPOHHBIE
Jlara
Ne uudposbie
Tema ypoxka KoHTpobHBI IIpakTHyeckn H3Yy'1CHH
n/n Bceero o0pa3oBaTe/ibHbIE
e padoThbl e padoThblI !
pecypcsl
Ilepnonnueckuil 3aKoH.
bubmnoreka IJOK
Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHYECKHX 31eMeHToB /1. 1. .
Menneneena -
3aKOHOMEPHOCTH B U3MEHEHUH bubnmoreka [JOK
2 CBOMCTB XUMHYCCKHX DJICMEHTOB 1 https://m.edsoo.ru/00adb6b
MEPBBIX TPEX MEPUOIOB 6
but6mmoreka [IOK
Knaccugukanus 1 HOMEHKIATypa
3 1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX BEILECTB 5
4 Buabsl XuMudeckoi CBS3U U THITBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no teme
5 «IToBTOpEeHuUE 1 yriayOieHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIOB Kypca § Kijaccay
bubnmnorexka HOK
Knaccudukamnuss XuMHUIecKux I
6 o 1 https://m.edsoo.ru/00adbcb
peaKkiuii Mo pa3IuYHbIM MPU3HAKAM 0
[ToHATHE O CKOPOCTH XMMHUYECKOMN
Bbubnuoreka [JOK
7 peakuuu. [ToHSITHE O TOMOTE€HHBIX U 1

TCTCPOICHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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[TonsiTe 0 XUMUYECKOM PaBHOBECHHU.
@DakTophbl, BIUSIOUINE Ha CKOPOCTh

bubmnoreka IJOK

3aaaqd»

8 .
XUMHUYECKOU PEAKIINU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
9 OKHCITUTEITbHO-BOCCTAaHOBUTEIIBHBIC bubmuorexa [{OK
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON bubnnorexka HOK
10 nuccoralui. CUIbHBIC B clla0bie https://m.edsoo.ru/00adcd6
9JIEKTPOJIUTHI 8
bubnmoreka [IOK
11 HonHble ypaBHEHHUS peaKIuil https://m.edsoo.ru/00add44
8
XHUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
OCHOBAaHUU B CBETE MPEACTaBICHUI
12 . https://m.edsoo.ru/00add5d
00 2JIEKTPOIUTUYECKON g
TUCCOLIMAIINYT B
XUMHUYECKHEe CBOMCTBA COJICH B CBETE bubmmorexa [JOK
13 npeACcTaBICHUN 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUIECKON JUCCOIHAITIT 2
bubnuoreka LIOK
14 [Tonsatue o rugposnse conen https://m.edsoo.ru/00add9d
4
bu6nunoreka [IOK
O0001Ienre ¥ cucTeMaTH3aIUs Gmeotexa IO
15 . https://m.edsoo.ru/00addd1
3HAHUI hitps.//m.casoo.fuaddal
2
[TpakTuueckas pabora No 1.
bu6mmoreka [IOK
16 «Penienue 3KCrepuMeHTaIbHbIX

https://m.edsoo.ru/00addbfa
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Kontponbnas pabota No2 o teme

17 «IIEKTPOIMTHIECKAS JTUCCOITHAIIIS bubmorexa [IOK
P g HHATIHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01as XxapaKTepUCTHKA raJIONCHOB.
18 X ec . ec 2”c a Ha IpuMepe bubmmorexa [OK
MMHYECKHAE CBOWCTBA H
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopona. CossiHas KMCIIOTa, bubnnorexka HOK
19 XMMHYECKHE CBOMCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00adel10
MIpUMEHEHNE 4
[TpakTrueckas padota Ne 2 o Teme Bbu6nuoreka [IOK
20 «ITonyueHnue CoJISTHOM KUCIIOTHI, https://m.edsoo.ru/00ade34
u3y4eHue e€ CBOMCTB» 8
Brruucienus mo ypaBHEHUAM bubnmnoreka [JOK
21 XMMHYECKHX PEAKIU, €CIIA OJUH U3 https://m.edsoo.ru/00ade48
pEareHTOB J1aH B U30BITKE 8
” OO6m1as XxapaKTepUCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJI0TpOnHBIE MOU(UKAIIUN CEPBHI.
Haxosxienue cepsl U €€ coeIMHEHUI but6mmoreka [IOK
23 .
B IIpupoJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoI0pOJ, CTPOCHHE bubnnotexa LIOK
24 P PO, C1p ’ . https://m.edsoo.ru/00ade80
duznyecKre U XUMHUIECKUE CBOWCTBA 5
Oxkcunpl cepsl. CepHast KUCIIOTa,
bubnuoreka LIOK
25 bu3HYEeCKre U XUMUYECKHE

CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/00adea28
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XUMHUYECKHE PEaKIIUH, JIS)KAIIHNE B
OCHOBE TIPOMBIIIJIEHHOTO CIToco0a
MOJTyYEHUST CEPHOU KUCIIOTHI.

bubmmoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaloIIe cpeabl COCTUHEHUSIMU
cephbl

7 Brrauciierre MaccoBoi 1011 BEIX01a bubmuorexa [JOK
MPOAYKTA pEaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakKTepUCTHKA JIEMEHTOB

73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [JOK
B Iipupoje, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AMMHUak, ero puznyecKue u

29 XUMUYECKHE CBOMCTBA, OJYyUYEHHUE U Bubmmorexa [IOK

’ Y https://m.edsoo0.ru/00adf004
MpUMEHEHNE
[IpaxTuueckas padota Ne 3 o Teme
30 «ITonyuenne aMMuaka, U3y4eHue €ro bubmorexa [TOK
. Y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€¢ hpusndeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJNEN
aMMOHHUS B KQUECTBE MUHEPAIbHBIX

32 nob0pennii. XuMHuueckoe bubmmorexa TIOK
yAODP ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta
dochop. Oxeun dbocdopa (V) u

$op Pocgopa (V) bubmnoreka IIOK
33 docdopHas kuciaora, puzndeckne u

XUMHNYCCKHUC CBOﬁCTBa, MMOJIy4YCHHC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue hocdaros B
Ka4eCcTBE MUHEPAIBHBIX yI00PCHUH.

bubmnoreka IJOK

34
3arpsi3HeHUE MIPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacopocTpaHeHHE B
35 npu I(: e gmsnlr){ec;;e U XUMHUYECKHE bubmmorexa HOK
P P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpuandeckue u
36 XUMHUYECKHUE CBOMCTRA. bubmuorexa [JOK
DKosornyeckue npooIeMsl, https://m.edsoo.ru/00adfebe
cBsA3aHHbIE C OKcuoM yraepoza (IV)
bubmuorexa [JOK
37 YronpHasg KUCI0Ta U €€ CoIu
https://m.eds00.ru/00ae006c
[IpakTuyeckas padota Ne 4 o reme
18 "IlosrydyeHune yriekucioro rasa. bubnuoreka [JOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE OHATHS 00
bu6mmoreka [IOK
39 OpPraHMYECKHUX BEIECTBAX KAK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YyIJIepoaa
. bubnuorexa [JOK
40 Kpewmuuii u ero coequHeHus &
https://m.edsoo.ru/00ae080a
[TpaxTrueckas padorta Ne 5. Permenue
A1 JKCIIEpUMEHTAJIBHBIX 3aJ1a4 10 TEME bubnuorexa [JOK
«BaxHenne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
4 Kontponbhas pabota Ne3 o teme bubnuorexa [HOK

«Bakgenime HeMeTaIIbl U UX

https://m.edsoo.ru/00ae0el 8
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COCAUHECHUA»

OO0m1as XxapaKTepUCTUKA XUMHUYECKUX
AJIEMEHTOB — METAJIIOB.
Mertammueckas CBA3b U

bubnuoreka [IOK

43
METAJJINYECKAS KPUCTAIUINIECKAS https://m.edsoo.ru/00ae103e
peumérka. Pru3nyecKue CBOMCTBA
METaJIOB
XuMHUYECKHE CBOMCTBA METAJLJIOB. but6mmoreka [IOK
44 DNEKTPOXUMUUYECKUN P https://m.edsoo.ru/00ael 15
HaIpsKEHUN METaJIOB 6
OO61me crnocoObI MOTyYEHUS
MetaiuioB. CruiaBbl. Beruucienus mo bubmuorexa [JOK
45 YPaBHEHUSIM XUMHUYECKUX PEAKLIUM, https://m.edsoo.ru/00ael15
€CJIM OJIMH U3 PEareHTOB COJEPKUT 6
pUMecHu
but6mmoreka [IOK
46 ITonsiTHE O KOPPO3UU METAILIOB https://m.edsoo.ru/00ae127
8
bu6mmoreka [IOK
47 IIeno4nbie MeTaJIbI https://m.edsoo.ru/00ae14b
2
OKCHUJIbI U TUAPOKCUIBI HATPUS U bubnmorera OK
48 https://m.edsoo.ru/00ae14b
KaJus
2
49 IllenouHO3eMeTbHBIC METAILIBI — bubmoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00aelS5e8
N bubmuorexa [JOK
50 Baxueime coeTuHEHUI KAIbIU

https://m.edsoo.ru/00ael5e8
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O00011eHNEe U CUCTEMATU3ALMS

51 .
3HaHUU
. .. bubmnoreka IIOK
KécTkocTh BOJIBI U CLIOCOOBI €€
52 https://m.edsoo.ru/00ac188
yCTpaHEHUs 6
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOJIBI €€ bubmmorera LHOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 A i
JTTOMHIEIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6numoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae1d8
6
57 OKcubl, THAPOKCUIBI U COJIU KeJe3a bubmnoreka IIOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IeHNEe U CHCTeMAaTH3 AN
3HAHUI
[Tpaktuyeckas paGora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnorexka HOK
«Baxnenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruncnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKIIUi, €CIU OJIUH U3 bubnmoreka [JOK
60 pearcHTOB JIaH B U30BITKE WIIN https://m.edsoo.ru/00ael75

COACPIKUT IMTPUMCECH. Brruncnenus
MacCOBOM A0JIM BbIXOJa IIPOAYKTA

0
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peaKIuu

OO0001IEHUE U CUCTEMATU3ALMS

61 N 1
3HAHUH
Konrponsnas padora Ne4 o treme
62 «BaxHeuIme MeTajuIbl U UX 1
COEIUHEHHSY
63 BemectBa u matepuainsl B | bubmuorexa [HOK
IIOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
bubmnoreka IIOK
XHUMHYECKOE 3arps3HeHNe
64 . 1 https://m.edsoo.ru/00ae427
OKpYXKaroIlei cpeabl 0
Bbu6nuoreka [IOK
Ponb xumMum B perieHuu
65 1 https://m.edsoo.ru/00ae427
9KOJIOTUYECKHX MTPOoOIeM 0
66 PesepBuriit ypok. O6o01IeHue U 1 bubnmnorexka HOK
cucTeMaThu3alys 3HaHui https://m.edsoo.ru/00ae0d0a
. bubnmoreka [IOK
Pesepsueiil ypok. O0001meHNE U
67 p yp iH 1 https://m.edsoo.ru/00adb33
cUcTeEMAaTH3aIMs 3HAHUN .
. but6mmoreka [IOK
PesepBHbiil ypok. O0001IEHNE U
68 p yp \I,H 1 https://m.edsoo.ru/00ad9cb
CHCTEMATH3aLIMs 3HAHUH 5
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kimace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxkrmmonepHoe o6miecTBo «M3marenscTBo «lIpocBemnieHney
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxkrmonepHoe o6rmiectBo «M3marenserBo «lIpocBemenney|

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






