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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaraM OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0IIIero 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHONM pabodeill mporpaMmbl
BOCIIUTAHUA U C YUETOM KOHILIETIIIUU MPENoJaBaHus Y4eOHOT0 IpeIMeTa « XUMHUS)
B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEJCTAaBICHUE O IEeNsAX, OOIIel crpaTeruu
oOyueHUsl, BOCIUTAHHUS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npeamMera, yCTaHABJIMBAET 00s13aTeNIbHOE IpEeIMETHOE coJiep)KaHue,
npeAyCcMaTpPUBAET paCIpeleieHue €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM IMPOrpamMMbl MO XUMHUHU, OMNPEAENSIeT KOJUUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C  Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOrOo Ipoiecca, BO3PACTHBIX
0COOCHHOCTEH  00yYaroIIMXCs, OMpeAeNseT BO3MOXHOCTH MpeAMeTa  AJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEro o0Opa3oBaHUs, a TakKe TPeOOBaHMUM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJieH W3yueHUs MpeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIBHOW JCATEILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOI0 COAepKaHUS.

3HaHUE XUMHHM CIYXUT OCHOBOW [t (HOPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, ero MpejacTaBiICHUN O MaTEPUATLHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEH TPECTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MYTIX PEIHICHUS TII00aTbHBIX
npo0JjieM yCTOMYMBOIO PAa3BUTHSI UEIOBEUECTBA — CBHIPhEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3[paBOOXPAHECHHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  pealiu3allud  BO3MOXKHOCTEH IS  CaMOpa3BUTUSL U
(dbopMUpOBaHUS KYJbTYpPbI JUUHOCTH, €€ 0011el U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0y4arolmmxcsi, HABBIKOB WX CaMOCTOATENIBHOM  y4eOHOM  JeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX W MCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOMN JAESTENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOT'O B3IJISi/]a HAa €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B GOpMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTU 00YyUaIOIIUXCS;



crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAy4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTMYECKOE
o0pa3oBaHue 00yYarOIUXCS.

Jlanuble HampaBiieHUsT B OOyYEHHHM XUMHHM OOECHeYMBaIOTCS CHEelUpUKON
colepkaHusi  y4yeOHOro  TpeaMera, KOTOPBIM  SIBJISETCS  MEJaroruyecku
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOI HAYKU XMMUU HA ONPEICIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIETr0o 0Opa3oBaHUs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOUTUMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XWMHUH, OCHOB
HEOPraHWYECKOW XMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX I[OHATHM
OPraHUYECKON XUMHH.

CtpykTypa coaep:kaHusi NpOorpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnojaxoja K €€ mzyueHuro. ColepkaHuE CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0e O3TU CHUCTEMBbl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHHIN
Pa3HOr0 ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCET'O0 €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XMMHYECKOW CBA3U;

— TpencTaBlieHUd 00 DJICKTPOJUTHUYECKON JHUCCOLMAlMA BEIIECTB B
pacTBopax.

Teoperndueckne 3HAaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHS K JAPYroMy, BBIMONHSAS GYHKIMH OOBSICHEHUS U TMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEW MPAKTHYECKOTO MPUMEHEHHS U TMOTYyUYEHHUS
M3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CHOCOOCTBYET  (HDOPMHUPOBAHUIO
IIPEJCTABICHUS O XUMUYECKOM COCTABIIAOIIEH HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEeMHOM MPUPOAbI, LHEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJlaM TMO3HaHUsd B Hayke. M3yueHne XWMuU TPOUCXOAUT C MPHUBJICUEHUEM
3HAHUN M3 paHee M3YUYEHHBIX YYEeOHBIX NpeaMeToB: «OKpyKaromuil Mup,
«buomnorus. 5-7 xiacce» U «Pusmnka. 7 Kaace».

[Ipy wu3ydYeHHMM XUMHUM NOPOUCXOAUT GOPMUPOBAHHME 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOTro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HaHUN — BaKHEHMIIMX (DaKTOB, OHIATHI, 3aKOHOB U TEOPETHUYECKUX MOJI0KEHU,
JOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HayyHbIM METOJaM I[IO3HAHUA MPU HU3YYCHHHM BEIECTB W
XUMHYECKUX PEaKIHi, B (OPMHUPOBAHUHN U PA3BUTUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHHMH B Yy4e€OHO-TIO3HABATENBHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NeSTEIbHOCTH, OCBOCHUM NpaBUi 0OE€30IaCHOTO OOpallleHusl C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Ipy M3yyeHun XMMHM HAa YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHUE MPUOOPENN TaKue e, KaK:

— ¢opMUpOBaHHE WHTEIUIEKTyaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHATHIO pELICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0Oydarolmuxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JEATENbHOCTH, HayYHBIM
MeTOoJlaM TO3HaHMs, (OPMHUPYIONIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— o0ecredeHue yClIoBUi, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OIbITAa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIIOUYEBBIX KOMIIETEHIMI), MMEIOLIIUX YHUBEpCAJIbHOE 3HAu€HUEe MIJis
pa3IMYHBIX BUJOB JICATEIHHOCTH;

— (opmupoBanue oOwmEH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHMH OOBSACHATP U OLIEHUBATH SIBJICHUS
OKpY’KaIOIlIer0 MHpa, WCIONb3Yysd 3HAHUS U OIbIT, MOJIYYCHHbIE MPU H3YUCHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpOOJEeM B TIOBCEAHEBHOW KHU3HU H
TPYJIOBOH IE€SITEIbHOCTH;

— ¢opMmupoBaHue y OOy4YarOIMIMXCA TyMaHUCTHYECKUX OTHOIICHHH,
MOHMMAHMSI I[IEHHOCTH XWUMHUYECKHMX 3HAHWM 711 BBIPAOOTKH OSKOJIOTHYECKH
1eaecoo0pa3HoOro TMOBEIECHUS B OBITY W TPYJAOBOM JEATENBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUis W HANpPaBIEHHOCTU AajbHEHIIero
oOyueHus.

OOmee 4MCIO YacOB, OTBEAEHHBIX JUISI W3YYEHHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanms, coctapiseT 136 yaco: B 8 kitacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 JacoB (2 Jaca B HEJICIIO).



COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHava/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XumMuu B )KM3HU YEIIOBEKA. XHUMHS B CUCTEME HAYK.
Tena wm BemectBa. Du3nMueckue CBOWCTBA BEIMIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHsTHE O MeTomax Mo3HAHHWA B XMMHHU. YHCTHIE BEIISCTBA M CMECH.
CniocoObI pa3eeHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHAE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CH0XKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcHTENIbHAs aTOMHAs Macca.
OtHocuTenbHasE MOJIEKYJISIpHAsE Macca. MaccoBast JOJIsI XUMHYECKOTO AJIEMEHTA B
COCJIMHCHUU.

KonunuectBo Bemecra. Monbs. Monsipaast macca. B3anmMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuérbl mo Qopmynam
XUMHUYECKUX COCMHCHUU.

DOU3NYECKUE U XUMUYECKHUE SBICHUSA. XUMHUYECKAsl PEaKIUs U €€ TIPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHHs. Kiaccudukarms
XUMHUYCCKUX PeaKIni (COCTMHECHMS, Pa3I0KCHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumeHnt:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBriiaMu pabOThl B JIabopaToOpuu U
npuéMaMu oOpalieHus ¢ J1abopaTopHbBIM 000pyIOBaHUEM, U3YYCHUE U OMHCAHUE
¢u3ndecKkux CBOWCTB O0O0pas3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIIOJEHUE
¢usndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYU, MPOKAITMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAaOII0/ICHUE U
OTIMCAaHWE TPHU3HAKOB MPOTEKaHWS XUMHYCCKHX PEaKIMi (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapws, pa3ioKCHHE THIPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE *Kele3a ¢ pactBopoM coiu meau (11),
U3yueHHE CIOCOOOB pa3jeieHusI CMECEi: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUJUIAIMS, XpoMaTorpadus, MpoBeeHUEe OYUCTKH MTOBAPEHHOU
coJi, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  IPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHUsI MACChl, CO3JaHUE MOJAEIEH MOJIEKYJI
(IIapocTepKHEBBIX).

Bakneuime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucinopoa — 3iaeMEHT U MmpocToe
BelllecTBO. Haxoxaenue kuciopona B mpupoje, (PU3nueckue M XUMHYECKUE
cBorictBa (peakiuu rtopeHus). Oxcuawl. Ilpumenenue xkucimopoga. CrocoOs



MOJIyYeHHUSI KHUCIOpoja B JabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciiopoaa B mpupoze. O30H — auIoTpoITHas MOAU(UKALUS KHCIOPOAa.

TennoBoii 3(p(dekT XMMHUECKOW peakuuH, TEPMOXUMUYECKHUE YpABHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TONIMBO: yrojlb U METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO 3(hdeKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — snemMeHT M mpocroe BemecTBo. Haxoxnaenue Bomopona B
npupojae, (Qusznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. Kucnorel u conm.

Moutsipublit 00bEM Ta30B. Pacy€Thl 10 XUMUUYECKUM YPABHEHHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPHL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 107151 BEIIECTBA B PACTBOpPE. XUMHUYECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B npupoje U B KU3HH 4esnoBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OUHCTKA MPUPOAHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeauHeHuid. Oxkcuabl. Knaccudukamus
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHUCIOTHbIE, aMpOTepHBIE) U
HeconieoOpaszyromue. Homenkmarypa okcugoB. Dusmyeckue U XUMUYECKHE
cBoucTBa OKCHAO0B. [lomydenne okCuaoB.

OcHoBanuga. Knaccudukanuss OCHOBaHMH: IIETOYM M HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuil. dusznyeckue M XMUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kucnor. Homenknarypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTm metammoB H. H. bekerona.
ITosmyyeHnue Kucnor.

Comu. Homenknarypa coneil. @U3NYECKMe U XUMUUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

['eHeTnyeckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuii IKCnepumenn.

KAuEeCTBEHHOE OMNPEACIICHUE COJIEpKaHUs KUCIOpOAa B BO3IYyXE, MOJyUYCHHE,
coOupaHue, pacro3HaBaHWE W U3YYCHUE CBOWCTB KHUCJIOpPOJAa, HAOIIOJEHNE
B3aMMOJCUCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
IpeKpaileHus TopeHust (Mokapa), O3HaKOMJICHHE C O0Opa3llaMu OKCHUJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHUE, cOoOMpaHue, pAaCIO3HABAaHUE M H3yuYCHHUE
CBOMCTB Bomopoza (ropeHue), B3ammojciicTBue Bomopoaa ¢ okcumom meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON
MacCOBOW J0JIed pacTBOPEHHOrO BEIIECTBA, B3AMMOJICHCTBHAE BOABI C METAIJIAMHU
(HaTpyeM ©  KaibllieM) (BO3MOXHO HCHOJIb30BAHUE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3Il0B HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHHUSI OKPaCKU MHANKATOPOB B PACTBOPAX KHUCIOT U IIETIOUYEH,
u3yueHue B3aumojenctBus okcuga meau (I1) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C MeETajulaMHd, pPEakUWil HEUTpalM3alud, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPyTMM W3 PacTBOpa COJM, PEUICHUE
SKCIIEPUMEHTANBHBIX 3a7ad 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COECIMHEHHUID.

IMepuoauueckuii 3axkoH u Ilepumoguueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenneneeBa. Crpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKU KIAacCUPUKAIMU XUMHUYECKUX dJieMeHTOB. [loHsTue o
IPyIIax CXOAHBIX BJEMEHTOB (LIEJOYHBIE W IIETOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIE 00pa3yroT aM(OoTepHbIE OKCHIBI
Y TUJPOKCUIBI.

[lepnoanueckuit 3akoH. [leproauyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  Koporkonepuonnas ¥ JJUHHONEpUOAHAs  (HOPMBI
[Tepuonnueckon cucrembl xumuueckux siemeHToB JI. Y. Menaeneesa. [lepromasl
u rpynnbl. OU3NYECKUN CMBICI TOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUoaa H
TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX ~ O0O0JIOYEK aTOMOB IMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuognueckoint cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAUYECKOIO
3JIEMEHTA M0 ero nojoxeHuto B [lepuoanueckont cucreme J[. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAAUYyCa aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO rPyIIaM U Iepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hblii H
rpaXkJaHVH.

Xumuueckasi cBsizb. KoBasieHTHas (moJisipHass W HEMOJSIpHAs) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. MlOHHAas CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBLHO--BOCCTAHOBUTEIIBHBIE  PEAKIIMH.
[Ipouecchl OKHCIIEHNS] U BOCCTaHOBIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenn.

U3y4eHHE OOpa3llOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuy pas3yioKeHHs, COSUHEHU).

Mescnpeomemmnule cea3u



Peanuzanuyst MeXINpeIMETHBIX CBSI3€M NpU W3Yy4YeHUH XUMHH B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHNE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATHM, TaK U TMOHSITUH, SBIISIFOUUXCS CUCTEMHBIMU JJIsl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYyYHbBIC TTOHATHS: Hay4YHBIM (hakT, TUIIOTE3a, TCOpUs,
3aKOH, AaHaiIW3, CHUHTE3, KIacCUPUKAIUs, TEePUOJUIHOCTh, HAOIIOACHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, 3JEKTPUUYECKUN 3apsjl, BEIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, Ta3, (PH3WUYECKUE BETUUYHHBI, ¢IHHUIIBI
W3MEPEHUs, KOCMOC, IUIAHETHI, 3BE31bI, CONHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpANbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBO U XMUMHUYeCKAasi peaKkiusi

[Tepuonnueckuii 3akoH. [lepuoanueckast cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kaaus, KaldblUd MU HX
COCIMHEHUN B COOTBETCTBUM C IIOJIO)KEHUEM DJJIEMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIIMYECKONW PELIETKU U
BHJla XMMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3MYHBIM KJaccaM HEOPraHUYeCKUX
COEIMHEHN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMuyeckux peakinii o pa3auyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, IO TEIJIOBOMY 3(dekry, mo
W3MEHCHHIO CTENEHEH OKHMCIICHHS XUMHYECKHX DJIEMEHTOB, IO OOPATHMOCTH, IO
Y4acCTHIO KaTalln3aTopa). DK30- U SHJAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUSI.

[ToHnsiTHE O CKOpOCTH XUMHUYECKOM peakiuu. [loHsTHE 00 00OpaTUMBIX H
HEOOpaTUMBIX XHMHUYECKUX peakiusx. IIoHATHEe 0 TOMOTCHHBIX U T'€TePOTCHHBIX
peakuusx. [londarue o karanmuse. [lonsitue 0 xumuyeckom paBHoBecun. DakTopHL,
BIIUSIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIUU M TIOJIOKEHHUE XUMHYECKOIO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIMH,  AJICKTPOHHBIM  OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTCIBHOM peaKkiuu. CocraBieHue ypaBHEHUI



OKHCJIUTENBHO--BOCCTAHOBUTENBHBIX ~ PEAKLUUH C  HUCIOJB30BAaHUEM  METOJA
AJNIEKTPOHHOrO OanaHca.

Teopus PNEKTPONUTUIECKON TUCCOUHUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3JIMYHBIMA BUIAMHU
xumudeckoi cBsazu. Crenenp aucconnanuu. CUibHbIC U C1a0ble AIEKTPOIHUTHI.

Peakunu nonHoro ooMeHa. Y ciaoBus MpOTEKaHUsI peakluii HOHHOTO OOMEHa,
IIOJHBIE M COKpall€HHBIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMMI W coJell B CBET€ MPEICTaBIECHUNA 00 BIEKTPOIUTUYECKON
nuccouranuu. KauectBeHHbIE peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISAMH KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BELIECTB — METAJJIOB M HeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peakluu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE 3IIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, MpoLEecca AUCCONMALNM KHCIJIOT, WIEI0YEed M  COJIEH
(BO3MOXXHO ~ MCIOJIb30BaHWE  BHUJEO MaTEpHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX —~ TPU3HAKM  MPOTEKAHMsS  peakuuMid  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJEICHHE Trasza, oOpa3oBaHWE BOJIBI), OIIBITOB,
WJUTIOCTPUPYIOIIUX — IPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLIMM
(ropeHue, peakuuu pas3IoKEHUs, COCIUHEHHMs), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOINBIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 33/1a4.

HemeTayibl 1 MX cOeIMHEHHUS

OOmiass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBA Ha IpUMEpe  Xjopa
(B3auMoOJIeiicTBE C MeTaulaMH, HEMeTaJlaMH, InejaodamMu). XJIOPOBOJIOPO.
ConsHas KHCIIOTa, XMMHUYECKHE CBOMCTBA, MOJIydyeHUE, NpUMEHEHHE. JleiicTBhe
XJIOpa U XJOPOBOJAOPOJA HAa OPraHU3M YENOBEKa. BakHelmme XJIOpUAbl U HX
Hax0KJICHUE B IIPUPOJIE.

OO6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue u (Pu3nyecKue CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOIUDUKAIIUN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHHue, (pU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas  kuciora, (Qu3nueckue M XHUMHYECKHE CBOMCTBa (00IIME Kak
IOpeACTaBUTENS KJacca KHUCIOT U crnenuduyeckue). XHUMHUECKHE peakluu,
JeXallMe B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJYYEHUSI CEPHOM KHUCIIOTHI
[Ipumenenue cepHoil kucaoThl. Coau CEpHON KUCIIOTHI, KAUECTBEHHAsI PEaKIUs Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelapl COSAMHEHUSMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALICHUS.

O6mias xapaktepuctuka 3yeMeHTOoB VA-Tpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHHS. A30T, paclpocTpaHEHUE B MPUPOJE,
duznueckue u xuMuyeckue cBoiictsa. Kpyrosopor a3ora B mpupone. AMMHAK, €ro
dbu3nYecKre U XMMUYECKHE CBOMCTBA, MoJlydyeHue u npumeHenne. Coau aMMOHUS,
ux (pusnueckue U XUMUYECKHE CBOMCTBa, MpUMeHeHue. KauecTBeHHas peakius Ha
UMOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoJlydeHHe, (PU3MYECKUe U XUMHUYECKHe
cBOlicTBa (00mME Kak TPEICTABUTENs Kilacca KUCIOT W CHerupUuyYecKue).
Ucnonb3oBaHre HUTPATOB W COJIEM aMMOHHUS B KAaueCTBE MUHEPAIbHBIX
yno0peHuil. XuMu4eckoe 3arpsi3sHeHUe OKPYIKaoIIe cpellbl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXAM, 3arps3HEHHEe BO3AyXa, IMOYBBI U BOJgoEMOB). Docdop,
ajutoTpornHble Momudukanmuu gocdopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora, pusndeckre 1 XUMUISCKHAE CBONCTBA,
noxyyeHue. Mcnonb3oBanue pochaToB B Kau€CTBE MUHEPAIbHBIX yIO0OPEHHA.

O6mras xapakrtepuctuka 31eMeHTOB IV A-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aUIOTPOMHbBIC
Moau(dUKalMK, pacOpoCTpaHEHHE B TMPUPOAE, (PUIMYECKUE U XUMHUYECKUE
cBorictBa. Ancopomus. Kpyrosopot yraepona B npuposae. OKCuabl yriepoja, ux
dusnyeckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha KHUBbIE OpPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTUYECKHe MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOaJbHOTO TMOTEIJIECHUS KIMMara, MNapHUKOBBIN
s dext. YroapHas KuciIoTa U €€ cou, uX GU3NYeCKrue U XUMUYECKHE CBONCTBA,
noiiyueHue u npumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHavanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, MIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupomHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJAHBIM Ta3, HEPTH),
MPONYKTHl WX mepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOAaX — U UX
pojii B OKM3HHM 4eJloBeKa. MaTepualbHOEe €AMHCTBO OPraHUYeCKUX M
HEOPTraHWYECKUX COCITMHCHUN.

KpemHuii, ero ¢usnueckue W XHUMHUYECKHME CBOWCTBA, IOJIYYEHUE U
npuMenenue. CoenuHeHuss KpeMHus B mipupoje. OOmue mnpeactaBieHus o0
okcune kpemuust (IV) u kpemuueBoil kuciore. CUIMKATBI, UX KCIOJb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeilline CTpOUTENbHbIE MaTepUaibl: KEPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, ene300eToH. [IpobiemMbl G€30ITacHOr0 HCIOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KM3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa30B HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKiMii Ha XJIOPUI-WOHBI U HAOIIOACHUE MPU3HAKOB
WX TPOTEKAaHWS, OMbBITHI, OTpaKaromme (U3NUESCKHE M XUMHYECKHUE CBONCTBA
rajoreHOB U HUX COEIMHEHUI (BO3MOXKHO HCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C OOpa3laMu XJOPUIOB (TaJOTCHHUJIOB), O3HAKOMJICHHE C
oOpasmlamMu  cepbl W €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOIIOACHUE TIpollecca OOyrIuBaHUsI caxapa Ioj ACHCTBUEM
KOHUECHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pazbaBIeHHON CEpHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIuy Ha CyJibQar-
WOH W HaOJIOJIeHMEe TpHu3Haka e€ MPOTeKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamMu a3zoTa, (ochopa M HUX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), 00pa3iiaMu a30THBIX U (OCPOPHBIX yIOOPECHUA, TIOTyICHHE,
coOupaHue, paclo3HaBaHHWE W M3YYEHHWE CBOWCTB aMMHaka, IPOBEJCHUE
KauyeCTBEHHBIX Peakluid Ha MOH aMMOHHMS U (pocdaT-noH M HM3yueHue MPU3HAKOB
UX IPOTEKAHUSI, B3AMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAITIOB), W3y4YEHUE MOJIeJIen
KPUCTAJUTMYECKMX PEMIETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTHBOrasza, MojlydeHue, coOupaHue, paclio3HaBaHUE U HU3yueHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAaUeCTBEHHBIX PeaklMii Ha KapOOHAT U
CUJIMKAT-UOHbl U H3y4YCHUE TMPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJICHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a1a4 1o teMme «BaxHelIlre HEMETAUIbl U UX COCTUHEHUSD.

MeTaJuibl U MX COeIMHEHU S

OO0uras xapakTepUCTHKa XUMHUUYECKUX DJIEMEHTOB — METAJVIOB Ha OCHOBAaHUU
ux mnonoxeHus B Ilepuommyeckon cucreme XuUMHUYECKUX 3neMeHToB [[. U.
MenpneneeBa u crpoeHus aToMoB. CTpoeHue mMeTamuioB. Meramuyeckasl CBsi3b U
METAJJIMYecKasi  KpUCTaJUIMYecKas  pemeTka.  DIEKTPOXUMHUYECKUU  psif
HanpspKeHU MeTaioB. PU3MYEcKUe U XMMUYECKHUE CBOWCTBa MeTaiuioB. OOimue
CrocoObl TonydeHus: MeTauioB. [loHsATHE O KOPPO3UM METaIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTaib, YyryH, TIOPATIOMUHUMN,
OpoH3a) U WX MPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.

[lenounbie MeTawibl: ToNoKeHue B [lepuonuueckoit cucTeMe XUMHUUYECKUX
sanementoB JI. . MeHnneneeBa, CTpOEHHME MX aTOMOB, HAXOXKIAEHUE B MPUPOJE.
duznueckre U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kaius). OKCUabl U



TUAPOKCHABI HATpud W Kaiusa. [IpruMeHeHHe MIEeIOYHBIX METAIOB M HX
COCUHEHUH.

[[lenouyno3emenbHbIE METAUIBI MAarHuMii W KalbLMA: IIOJIOXKEHHE B
[Tepuonnueckon cucreme xumudeckux snemeHToB . 1. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUE B MpUpoje. PU3nuecKue 1 XuMUUECKUE CBOMCTBA MarHus
U Kanblusa. BaxHeiine coequHEHUs KalbIusgd (OKCHUJ, THUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJToMHHUN: TToJ10keHuE B [leproinueckoi cucTeMe XMuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupone. Pu3ndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUIAPOKCHIA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMHUYECKUX JIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHME aToOMa, HaxoXXAEHHE B TMpupojge. DPusnueckue u
XUMHUYECKUE CBOMCTBA *kese3a. OKCubl, THAPOKCUIbI U conu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJyYCHHUE.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMyd METAUIOB M CIUIaBOB, HMX (PU3HYCCKUMH
CBOMCTBaMH, H3y4YEHHUE  PE3yJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
HCTIONIb30BAaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kbl W HATpusi C BOJOM (BO3MOXKHO HCIOJIb30BAHHWE BHUACOMATEPHUAIIOR),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHUS Kelie3a B KHUCIOPOJAE
(BOBMOXXHO  MCIOJB30BAaHME  BHUJECOMATEPHATIOB), TPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEAKUW HAa WOHBI: MarHusi, KajblUs, aJIOMUHUS, LIUHKA, XKEe3a
(11 u xene3a (1), mequ (Il), HaOMOACHUE K ONMKCAaHUE MPOIIECCOB OKPAITMBAHUS
IJJaMEHH MWOHaMU HaTpusi, Kaius W Kajdblus (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS
Y TUAPOKCHU/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ]1a4 10 Teme « BaxxuHeuume
METaJIbl U UX COCAUHEHUS.

XUMHA U OKPYKAWIIAS cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOW >XU3HU 4YelioBeKa. bezomacHoe
HCTIOJIb30BAaHUE BEIIECTB M XUMHYECKUX peakuuil B ObiTy. IlepBas momonis mpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleh cpenbl (MpeaeiabHas JOoMmyCcTUMas
KOHIleHTpauus BeuiecTs, gaiee — [1/IK). Poib xuMun B pelieHMN 3KOI0THYECKUX
npooIeM.

Xumuueckuii IKChepumMenm:

u3yueHue oOpasIoB MaTepuasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3€H MpU W3YYEHUH XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHHE KakK OOIIMX €CTeCTBEHHO-HAay4HbIX
MOHSATUH, TaK U TOHSATUH, SBISIOMINUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OO0me ecTecCTBEeHHO-HAYUHBbIE TMOHSATHSA: HAyYHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHUHTE3, KiacCHUUKAIWsI, TMEPUOAUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPCHHE, MOJEb, SBJIICHHUE, ITapHUKOBBIN
3¢ dekT, TEXHOTOTUsI, MATEPHUAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKHA 3apsil, TPOBOTHUKH,
MOJIYIIPOBOJIHUKH, AMDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOe COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIIMYECKas
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, abixanue, Ouocdepa, dKOCUCTEMA, MHUHEPAIbHbIC
yI00PEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpANIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOIMAEeMblIe, TOTLTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0A€ OOy4YeHUS XMMHUU B €IUHCTBE Y4YEOHOW U
BOCIIUTATEIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMH POCCUUCKUMU
COIMOKYJBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHITHIMU B
oOllecTBE TMpaBWIaMU M HOPMaMU TOBEIAEHUS U CIIOCOOCTBYIOT IMpoleccam
CaMOITO3HAaHU s, CAMOPA3BUTHUSI U COLIMATM3AINH O0YyYaIOIIUXCA.

JInyHOCTHBIE ~ PE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCSI CHCTEMOM TMO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTALMH U
pacuIMpeHue OnbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM UHMCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LEHHOCTHOI'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyYHOMY HACIEIUI0, TOHUMAHHS 3HAYEHUST XUMHYECKOM HAayKU B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMH(poOpMaIuen o
MEPEIOBbIX JOCTHIXKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEOBATEeNIbCKOW, TBOPYECKOM U JAPYTHX  BHAAX
JeSTETLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW NEATENLHOCTH TpPU
BBITIOJITHGHUN Y4YEOHBIX, TO3HABATEIbHBIX 3a7a4, BBITOJHCHUH XHMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aHMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce€ HITOM y4eOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLIEHMBAaTh CBOE TIOBEJICEHHE U TMOCTYIIKM CBOMX TOBApUIIE C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE U XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY /ISl TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJIHON CPEJIOi, O POJIM XMMHH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

NIO3HABaTEJIbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE sl OOBSACHEHUS HAOJIIOJAEMbIX MPOILECCOB M SIBIICHUIA,
MO3HaBaTENbHOU, MH()OPMALIMOHHOW W YUTATENBCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JTUTEPATYpO, JOCTYMHBIMH TEXHHUYECKUMH CpeACTBAaMU HH(GOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHUI0 W TO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €amMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeA0BATENbCKOU
NeSTeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YpOBHS OOy4YeHUS B
JlaabHEHUIIIEM;

4) dpopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HETIPUSATHE BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHHUSI),
HEOOXOUMOCTH COOJIOJICHUST MpaBuid O€30MaCHOCTH TMpU  OOpallleHUuH ¢
XUMUYCCKUMH BEIIIECTBAMH B OBITY M peaTbHOM KU3HM;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YyYEeHUIO TTpodeccrii U Tpyia pa3IuyHOTO Poja,
yBOXCHUE K TPYyAYy W pe3yibTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHCHHUS TMPEAMETHBIX 3HAHUM 110 XHMHUH, OCO3HAHHBIA BBIOOP
WHIUBUYyAJIbHON TPAGKTOPUU MPOAOHKEHUST 00pa3oBaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHentHol mpo(ecCHOHATLHON MEeATeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHATBHOM Cpe/Ie;

6) 3KOJIOrM4ecKOro BOCIUTAHUS:

HKOJIOTMUECKU I1€1ecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, TOHUMAaHHE LIEHHOCTH 3[J0POBOTO U
O0e3zonacHOro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy M TCUXUYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEIEHUS MTPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHSIX,
YIPOXKAIOIINX 30POBBIO U KU3HHU JTIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIydacMbIe MPU WU3YUCHUU XHUMHH, IS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH TPUPOAHON CPesloH, sl TOBBIIICHUS
YPOBHSI  OKOJIOTUYECKOW KyJbTYpPhl, OCO3HAaHUSA TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M MyTeH WX PEMICHUS MOCPEICTBOM METOJOB XUMHUH,
HKOJIOTHYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B ITO3HABATEIIHHOM,
KOMMYHUKATHBHOM M COIMAILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe wmeTampenIMeTHBIX pe3yJAbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33PEHUs OOIEHAYYHbIE TOHSTUS (3aKOH, TEOpus,
OPUHIIUI, TUIIOTE3a, (PAKT, cUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 3TUX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O HEITOCTHOU



HAy4YHOW KapTHUHE MHpA, U YHUBEpPCaJIbHbIC YUeOHbIC NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIC), KOTOpbIE oOecneunBaloT (OPMHPOBAHHE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
NEeSTENHHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble j1ornueckue aeiicTBus:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKHX TMOHSTUM (BBIIEISATh UX XapaKTEpHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMH TOHSTHUSIMH), KCIIOIH30BaTh
MOHSATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUH [T KJacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHYECKUX DPEaKIHil,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIy OOBEKTaMH HW3Y4YCHHS,
CTPOUTD JIOTUUECKHUE PaCCYKICHUSI (MHIYKTUBHbIC, JEAYKTHUBHBIC, 10 AHAJIOTHH),
JeJaTh BHIBOJIBI M 3aKJIIOUCHUS;

yMEHHUE TMPUMEHSATH B TMPOIECcce TMO3HaHUs NOHATUS (NIPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MO/JICIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJN DJIEMEHTa), XUMHuueckas ¢GopMmyia M YypaBHECHHE
XUMUYECKON peakiMy — MpU PEIIeHUH y4eOHO-TIO3HABATEIbHbBIX 3aJ/1ay, ¢ YUETOM
ATUX MOJICNIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEHIECTB U XMMUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbcKue AeCTBUS:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKKe B KauyeCTBE OCHOBBI JJIsi (OPMHUPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE OIbITa M0 ITUJIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEIACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOIIo[aTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €Tr0 pe3yibTaT, (GOpMyIUpoBaTh 000OIICHUS U
BBIBO/JIbI MO PE3yJbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJeJIaHHOMN padoTe.

Pa6ora ¢ nnpopmaunmeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH WH(OOPMAIIUIO
pPa3IUYHBIX BUIOB U (DOPM TpeCTaBICHUS, MOTYyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpKaHUS, CIPaBOYHbBIC
nocobus, pecypchl WHTepHeTa), KpUTHYECKH OLEHUBATh IMPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIO;



yYMEHHE TPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAllUd U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JUISl BBITOJIHEHUS
y4eOHBIX M TTO3HABATENBbHBIX 3a71a4 ONpPeAeIEHHOr0 THIA, TPUOOPETEHNE OMbITa B
0o0JIaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSATENILHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeCTaBICHUS NHHOPMAITNHT U
WUTIOCTPUPOBATh pelIaeMble 33JaYd  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSAMU;

YMEHHME HCIOJIb30BaTh UM AaHAJU3UpOBaThb B IIpolecce Y4YeOHOH W
MCCIIEIOBATENIbCKON JAESITENbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSHUE OKPYXKAIoLIEH HPUPOIHOU
Cpelbl.

KoMmyHukaTuBHBIE YHHBepCAJIbHbIE YYeOHbIe e CTBHUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B XOJie nuaiora W (WiIM) OHCKYCCHUH) IO
CyllecTBYy  oOcykgaemMoil  Tembl, (OpPMYyJIUpOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TPEIOKEHHON 3a]1a4K;

YMEHMsSI  IPEJCTaBIsATh  IOJYUYEHHBbIE  pe3yibTaThl  IO3HABATENbHOM
JESTeIbHOCTM B YCTHBIX M THCBMEHHBIX TEKCTax; [eNaTh IPE3eHTALUI0
PE3yJIbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1ab0paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YUEOHOIO MPOEKTA);

YMEHMsI Y4eOHOro COTPYIHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABaTEeIbHOM M HUCCIIEOBATEIbCKOM  JIEATENbHOCTH  MPU  PEILICHUU
BO3HHMKAIOIIKX MPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB W COTJACOBaHUS
no3uiii (00cyxaeHus, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD), KOOPAHMHAIIHS
COBMECTHBIX JCWCTBHI, OIpeAeICHHEe KPUTEPUEB IO OIICHKE KauecTBa
BBITNIOJIHEHHON paboThI U JpyTue).

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUA:

YMEHUE CaAMOCTOSITENIbHO OMPENEATh LENH JAESITeNbHOCTH, MIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeILHOCTD, BBIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PelIeHUs] YICOHBIX U
MO3HABATENbHBIX 3a/1ad, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJNrOpPUTM JIEUCTBUM IIPYM BBINOJIHEHUM 3aJaHUM C  y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIIEHHOW 1I€NH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/IjiaraeéMble B YCIOBUHU 3aJaHUI.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB 1O OCBOEHUIO 0053aTeNIbHOTO
coJiepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHONM pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI



NecTBUH, crnenuduUecKde UIg IpeaMeTHOW obnacth  «XUMHS», BHIbI
NEATENbHOCTH N0  IOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPHPETALNH,
MpeoOpPa30BAHUIO U IPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYyaIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:

e PAacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX IOHATHH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA B COEUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, J3JEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKUCJICHHS, XMMHUYECKas peakius, KiaccupuKaius peakiuid: peaxkiuu
COCAMHEHHUS, PEAKUWU pa3JIOKEHHUs, pEeaKUWHd 3aMELICHUs, peaKuuu
o0OMeHa, 9K30- U PHJIOTEPMHUYECKUE PEAKIUH, TeTIOBOM d(PPeKT peakiumu,
SIPO aTroMma, JJICKTPOHHBIA CJIOH aroMa, aroMHas OpOWTa b, PaaNyC
aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJISIpHAS KOBAJECHTHAs CBS3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJs BELIECTBA
(porieHTHAasE KOHILIEHTpAIMs) B PacCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX TIOHATHUH U
MPUMEHSTH 3T MOHSITHUS MPU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJb30BaTh XHWMHUYECKYID CHUMBOJHMKY [UIsl COCTaBjieHHS (opmyn
BEIIECTB M YPABHEHUM XUMUUYECKUX PEAKIIHIA;

e OIpPENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENEHb  OKHCJICHUS  JJIEMEHTOB B  OWHAPHBIX  COCIUHEHHUSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COEOUHEHHM IO
dbopmynam, BHJ XUMUYECKOW CBSI3M (KOBAJICGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cMbica Ilepuoguueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX MoJioxkeHus B [lepmoamueckoi cucreme,
3aKOHOB COXPaHEHUs MacCChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢Gopmy I[lepuonnueckoi
CUCTEMbl XHMHWYECKHX DJEMEHTOB: pa3inyaTh T[OHSATUSA «IJIaBHas
noarpynmna (A-rpymnma)» u «mnodounas noarpynna (b-rpynmna)», manele U
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrtemMa Xxumudeckux i3nemeHtoB J[. U.
MeHnpeneeBa» € YUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO DIEKTPOHOB
U pacTpeereHe X M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHYCCKHE DIIEMEHTHI, HCOPTAHUYECKHUE BEIECTRA,
XUMHYECKHAE PEAKIMH (M0 YUCIY M COCTaBy YYaCTBYIONIMX B PEAKIIUH
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TTOATBEPIKIAasi ONMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHWS XUMHUYECKHX MPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIUMCIISATh OTHOCHUTENBHYIO MOJEKYJISPHYI0O M MOJSPHYK) MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 10 (dopMmysie
COEIMHEHMS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

IPUMEHSATh OCHOBHBIC OIEPAIMA MBICTUTEIBHOW NESITCIBHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIlui0, KJIacCU(PHUKAIIUIO,
BBISIBJICHNE TPUYUHHO--CJICACTBEHHBIX CBSI3€H — JUIsl M3Y4YEHUS CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIMH, eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — HAONIOJCHHUE, W3MEpPEHHEe, MOJCITMPOBAHUE, SKCIECPUMEHT
(peanbHBIM U MBICIICHHBIN );

ClenoBaTh  MpaBWJaM  TOJB30BaHHMS ~ XUMHUYECKOW  TIOCYI0OM U
7a00paTOpHBIM O0OpPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH IO BBITTOJIHCHHUIO
71a00paTOPHBIX XHMHYECKUX OIBITOB TIO IMONYYCHUIO W COOUPAHUIO
ra3zoo0pa3HbIX BEHIeCTB (BOJOpOJa M KHUCIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECTEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH W KUCIOT C IIOMOIIBIO0 MHIMKATOPOB
(;makmyc, henondTarent, METHIOPAHK U JPYTHE).

K xoniy oOy4enus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAFOIITMXCSI YMCHHUN

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX [MOHATHN: XHUMUYECKUI
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PEaKus, XUMUYECKasl CBA3b, TEIJIOBOU 3 (DeKT
peakuuu, MoJib, MOJSPHBIA  00BEM,  PACTBOp,  ANEKTPOIMUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJu3aTrop, XHWMHUYECKOE paBHOBeCHE, OOpaTUMble U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME H  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTa/InyecKas), KpHUCTAJUIMYeCcKass pemérka, KOppo3us METalIOB,
CIUIAaBbl, CKOpPOCTb XUMHYECKOW peaKUWuH, TMPeaeTbHO JOIyCTUMas
koHueHtpamus [1/IK BeniecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUUYECKUX TMOHATHH U
MPUMEHSATh 3TU NOHATHUS MIPU ONHCAHUU BEIIECTB U UX NPEBPALICHUN;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJIeHHS (opmyn
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUN;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS] XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSIX PA3IUYHOTO COCTaBa, IPUHAMIEKHOCTh BELIECTB K
onpeNeNEHHOMY KJIacCy COEIMHEHHH 1Mo (opMmyliaMm, BUJ XUMHUYECKON
CBSI3U (KOBAJECHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCAMHEHHUSX, 3apsii MOHA IO XUMHUYECKOW QopmMysie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATLTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca llepuommueckoro 3axkona JI. M. Mengeneea wu
JIEMOHCTPUPOBATh €ro TIOHMMAaHUE: OIUCHhIBAaTh W XapaKTepHU30BaTh
Tabnuunyto popmy Ilepuoguyeckoi CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSTHUS «TJIaBHas mnoArpynna (A-rpymnma)y U «rmoOouyHas
noarpynmna (b-rpynma)», wmanbie u OOJbIIME TMEPUOABl, COOTHOCHUTH
0003HaUYEHUsI, KOTOpbIE UMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUS  aTOMOB  XMUMHYECKHUX
dJEMEHTOB (CocTaB M 3apsAj sjaApa, oOIIee YHUCIO JJIEKTPOHOB H
pacmpesieieHhe HX IO DJIGKTPOHHBIM CJIOSIM), OOBSICHATH 0O0IIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U HUX COEAMHEHUN B
npejenax MajiblX NEPUOJIOB U TIABHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB,;

KJIacCU(PUIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIYy UM COCTaBy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(h(DEKTy, MO0 U3MEHEHHIO CTEIECHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMIME U CHENUPUISCKUE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMMUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPAaBHEHHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTaBJIATb YPAaBHEHUS DJIEKTPOJUTUYECKOM AMCCOIMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHS peaKIHi, IOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBS3HM MEXK]y BEIIECTBAMH PA3JIMYHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUN
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHca 3TUX peaKIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISATh OTHOCHUTENBHYIO MOJEKYJISIPHYI0O M MOJSPHYK) MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopMmylie
COCIMHEHM S, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

coONrofaTh  MpaBWja  TOJNB30OBAHUS  XMMHYECKOW  TMOCYIOH |
1a00paTopHBIM 00OpYyZOBaHHWEM, a TaKke TMpaBuia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUUSIMH 1O BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO W COOMPAHUIO
ra3o00pa3HbIX BEIECTB (AMMHUaKa U yTIEKUCIIOro ra3a);

NPOBOJUTh  PEAKIMM,  TOJATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI U MOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpaxX HEOPTaHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OMEPAlMd MBICTUTEIHHOU NESITEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEMATU3aIMI0, BBISBICHUE
NPUYMHHO-CJICICTBCHHBIX CBS3€H — I W3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METOABl TMO3HAHUSI —
HaOJIIOZICHNE, U3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBO 4acoB
Ne HanmenoBanue pa3ieinoB u DJIeKTpOHHbBIe (IM(pPOBbIE)
KoHnTpoJbHbIe IIpakTH4eckune
n/n TEeM NPOTrPaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTbI
Pasnea 1. I[lepponayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas o0J1acTh
1 €CTECTBO3HAHUS U 5 bubnuorexa [JOK
' IPAKTUYECKOM A€ATETBHOCTH https://m.edso00.ru/7f41837¢c
yeJIoBeKa
5 BemtecTBa 1 XuMu4ueckue 18 1 1 bubnuoreka [IOK
peakuuu https://m.eds00.ru/7f41837¢
HWroro no pazneny 20
Paznen 2. BaxHeline npeacTaBUTE 1M HEOPraHUYECKUX BelECTB
butmmoreka [IOK
X €CKHe pea 10 1 1
HMHHCCIHIE peaiiin https://m.edso0.ru/7f41837¢c
bubnuorexa [IOK
4 MeTtoabl XUMUH 3 1
A https://m.edso0.ru/7f41837¢c
BemectBa u okpyxaroias Hac 3 1 1 bubmmoreka [JOK
cpena https://m.eds00.ru/7f41837¢
bubnunorexa [IOK
ITonsiTug o rasax 12 1 1
https://m.edsoo0.ru/7f41837¢c
OCHOBHEBIE KIaCCBI
7 14 1 1
HEOPTraHUYECKUX BEIIECTB
Hroro no pazneny 47



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

Pasnea 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuuyeckux 3a1emMeHToB /. . MenaeneeBa. CTpoeHne aToMOB.

XumMuyeckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHbIE pe€akuuu

[Tepuoauueckuii 3aKOH 1
3 Ilepuonnueckas cucteMa 3 5 bubnuorexa LIOK
XUMHUYECKHX deMeHToB /. U. https://m.edso0.ru/7f41837c
Mengene-eBa. CtpoeHue aroma
XumMuyeckas CBs3b. Bu6mrorexa LOK
o OxncauTeiIbio- 13 2 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
10 Bonopon, cBoiicTBa
11 ["asorensr
bubmuotexa [HOK
Hroro o paszeny 3 httlos://m.edsoc])_.I ru/7f41837c
PesepBHOE Bpems Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102 9
[MPOI'PAMME



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

9 KJIACC

KouanuyecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugppoBbIe
Ne ni/m P Kontpoabnbie | IIpakTnueckue (nupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBo 1 XUMHYeCKHEe PeaKIIUA
11 IToBTOpenue u yriyoaeHue 3HaHUH 5 1 bubnmnorexa HOK
' OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIEKTPONUTHYECKAsT AUCCOLUALIMS. 8 1 1 bubnuorexa [JOK
' XHUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HeMeTaJIbI H HX COeNHEHHS
21 OO1as xapaKTepuCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapaKTepuCTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapaKTepUCTUKA XUMHUECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOb1as xapaKTepUCTHKa XUMUYECKUX
2.4 sneMeHToB IVA-rpynmel. Yriepon u 8 1 2 bubmorexa LOK
' . DYIHIBL. p https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro no pasneny 25



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

Pa3gea 3. MeTa/uibl M UX COeTMHEHUHA

. bubmuorexa [JOK
3.1 Obmue cBoHCTBa MeTaIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkneime MeTaiuThl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BertectBa 1 MaTepuaisl B )KU3HA YEJIOBEKA 3 bubnnorexa LIOK
' Hl p https://m.edso0o.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmaorexa ITOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KouuvecTBO yacos JJIeKTPOHHbIE
Ne [Mara uugposbie
Tema ypoxka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yueHusi  o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchl
1 [Tpeamer xumun. Pons xumuu B 1 bubnuoreka [IOK
’KU3HM YejioBeKa. Tena u BelecTra https://m.edsoo.ru/ff0d210c
5 [TonsiTvie 0 MeTO/1aX TTO3HAHUS B 1 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padorta Ne 1 «IIpaBuia
3 paboThl B 1a00paTopuu U IPUEMBI 1 1
oOparteHus ¢ 1abopaTOpHbIM
000pya0BaHHEM»
MoHATHe «BeLwecTBo» B dpU3MKe U
bubnunoreka [IOK

4 XMMUU. DU3NYECKME U XMMMYECKMe 1

https://m.edsoo.ru/ff0d26ca
ABIEHUA.

5 OnucaHune GpU3NYECKUX CBOMCTB BELLECTB 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d28c8
but6mmoreka [IOK

6 A 1

TOMBI M MOJCKYIIBL https://m.edsoo.ru/ff0d2a6¢c
- 3aueT XUMHUYECKHUE PJIEMEHTHI. 3HAKH 1 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMCHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIEC BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUECHUE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



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

3aKoH MOCTOSHCTBA COCTaBa BCUICCTB.

bubnuorex K
10 Xumnueckas popmyia. BaneHtHOCTh httfsJ:I/ /:1.§ dsaoc])_.IrC: IF0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OtHocuTeNbHas aTOMHAsl Macca. bubmuorexa [JOK
OTHOCHUTENIbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 OTtHOCUTENBbHAS MOJIEKYJIIpHAsl Macca bubmmorexa LOK
https://m.edsoo0.ru/ff0d350c
13 PacueTs MaccoBoO# noau bubmorexa TIOK
https://m.edsoo0.ru/ff0d5230
bubmuorexa [IOK
14 KourpoxbHas pabora Nel httlos://m.edsoc])_.I ru/ff0d37fa
15 Ilepuonnueckuii 3aK0H bubnmnorexka HOK
J.M.MenneneeBa https://m.edsoo.ru/ff0d3al6
bubmuorexa [HOK
16 Banentrocts httlos://m.edsoc])_.I ru/ff0d3b88
17 CocraBnenue hopmy 1o bubmuotexa [HOK
BAJICHTHOCTH https://m.edsoo.ru/ff0d5708
18 OmnpeerieHre BAJICHTHOCTH TI0 bu6mmoteka [IOK
bopmynam https://m.edsoo.ru/ff0d3f34
19 KonunuecTBa Bemectsa. MonsipHast bubmuorexa [HOK
Mmacca https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Ne Penienue bubnuorexa LIOK
3aja4 C MOHATUEM «MOJIbY» https://m.edso0.ru/ff0d4290
bubnuorexa [JOK
21 Camoctosteibias padora https://m.edso&l)—.[ ru/ff0d448e
29 CyliHOCTh XUMHUYECKHUX PEAKIMM U bu6mmoteka [IOK
MPU3HAKHU UX IPOTECKAHUS https://m.edsoo.ru/ff0d4614
23 3aK0H COXpaHEHHUS MacChl U DHEPTHUH. bubnuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4614

https://m.edsoo.ru/ff0d497a

24 CocraBneHus ypaBHEHUM bu6muoreka [IOK
XUMHUUYECKUX PEAKIUU https://m.edsoo.ru/ff0d4790
o5 PaccranoBka ko3 puimeHToB B bubmmoreka [JOK
YpPaBHEHHUH https://m.edsoo.ru/ff0d4c4a
26 PacdeTsl Mo XUMHYECKUM ypaBHEHUSIM bubsmorexa HOK
P https://m.edsoo.ru/ff0d4ae2
butmmoreka [IOK
2| Konrpoxphas padora Ne2 https://m.edsoo.ru/ffod4ddo
28 Tunbl XMMMUYECKHUX peaKIMii( bubnuorexa LIOK
COCAMHEHUS, PA3JT0KEHHUS ) https://m.edsoo.ru/ff0d4ddo
29 TuIbl XUMHUYECKUX PEAKINI bubmuorexa [IOK
(3amernieHus, oOMeHa) https://m.edsoo.ru/ff0d50d2
O0600111eHre 3HAaHUN 0 XUMHUYECKUX
30 peaKIusX C MO3UIMU AaTOMHO-
MOJICKYJISIPHOTO YUCHUS
butmmoreka [IOK
1 T
3 CeTOBOC Safanie https://m.edsoo.ru/ff0d4f42
bubnuoreka [IOK
32 M
CTOABT XHMHH https://m.edsoo.ru/ff0d542e
but6mmoreka [IOK
33 A
FIAJIHS 1 CHHTES BEIecTs https://m.edsoo.ru/ff0d55a0
bubmnoreka IIOK
34 X i
VIMITICCIHI AR https://m.edsoo.ru/ff0d5708
butmmoreka [IOK
35 4
MICTHIC BEHIECTRA 1 eMect https://m.edsoo.ru/ff0d587a
36 [TpakTuyeckast padbora Ne2 Oumcrtka

BCIICCTB



https://m.edsoo.ru/ff0d497a
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butmmoreka [IOK

37 PactBope1. PacTBOprMOCTE BemecTs https://m.edsoo.ru/f0d5b40
38 PactBOpuMOCTH BeniecTB bubnnorexa LIOK
https://m.edsoo.ru/ff0d5eba
39 CriocoObI BhIpaKE€HUS! KOHIIEHTPAIUN bubnmoreka [JOK
pacTtBopa https://m.edsoo.ru/ff0d6342
40 Pemenue 3a1au Ha pacTBOpEI brbmorexa LIOK
https://m.edsoo.ru/ff0d664e
[TpakTrueckas padota Ne 3 o Teme
41 «HpI/Il"OTf)BJ'IeIU{I/Ie paCTBcpoB c )
oTpeIeIEHHON MacCOBOM Joei
pPacTBOPEHHOTO BEIIECTBA
42 [IpupoaHbIE HCTOYHUKH MTOTYUYEHUS bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/ff0d67ca
43 3akoH ABorajapo, ['eii-JItoccaka nggﬁﬁ::g;grou}; 0d67ca
44 OtHOCHUTEeNBHAS TIJIOTHOCTh Ta30B bu6mmorexa IIOK
https://m.edsoo.ru/ff0dfee2
Kontponbhas padoraNe Pemenue
45 3a7a4 Ha OCHOBAHHMH T'a30BbIX
3aKOHOB
butmmoreka [IOK
40 Bosayx-cumeck rasos https://m.edson])-.[ ru/00ad9474
bub6mmoreka IIOK
41 Hrepribie raset httlos://m.edsoc])_.I ru/00ad9b7c
48 Kucnopon- xumudeckuii 31eMeHT U bubmnoreka IIOK
MPOCTOE BEIIECTBO https://m.edsoo.ru/00ad9a50
49 [TpakTnueckas padora Ne4
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[Tomyuenue u cobupanue KUCIOpoaa

50 XuUMHUYECKHE CBOMCTBA I/I bubnuorexa [JOK
[IPUMEHEHUE KUCII0POaa https://m.edsoo.ru/00ad9ela
51 IIpouieccel ropeHHst 1 MEIJIEHHOT O bubnmoreka [JOK
OKHUCJICHUS https://m.edsoo.ru/00ad9ffa
52 Pemenwe 3a1a4 N3y4eHHBIX THIIOB
53 O000111eHrE 3HAHUHT 110 TEME
o4 KonTponbHas padora Ne3
bubnuoreka [IOK
% Oxcupet, 1x iaccupuranis https://m.edso:)_.[ ru/00ada6bc
56 OCHOBaHUSA-THAPOKCHIBI OCHOBHBIX bubnuoreka [IOK
OKCHJIIOB https://m.edsoo.ru/00ada824
bubnunoreka [IOK
57 KucnaoTel, TeXHHKA 0€30IaCHOCTH httns://m.e dso:)_.[ru 100ada96e
58 Conu , coctaB, HOMEHKIIATypa bubmorexa TJOK
https://m.edsoo.ru/00adaab8
59 XuMHYEeCKUe CBOMCTBA OKCHIOB bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 XUMHUYECKUEe CBOMCTBA OCHOBaHUI bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 [Toryuenue u cBoiicTBa bubmmoreka LIOK
HEPAaCTBOPUMBIX OCHOBAHUI https://m.edsoo.ru/00adaab9
N bu6nunorexa [IOK
62 XUMHYECKHE CBOMCTBA KUCIOT https://m.e dSO(])_.[I’U /00adae28
butmmoreka [IOK
63 Honsmi 06 amdoreprocTn https://m.edso<])_.I ru/00adb076
64 XuMHYCCKHE CBOMCTBA COJICH bubmorexa [JOK

https://m.edsoo.ru/00adb076
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butmmoreka [IOK

65 ['eneTnveckas cBsI3b MEXKIy KiIaccaMmu httos://m.edsoo.ru/00adbAg6
. bubmuorexa [JOK
66 Obobmwerne sHarmH 110 Teme https://m.edSO(])_.[ ru/00adb33c
[TpakTrueckas padoralNed
67 HccnenoBanue CBOKWCTB
HEOPTaHMUYECKHUX BEIIECTB
68 KontponbHas padota Ne 3
69 CocraB 1 BakHEHIIasA bubmuorexa [JOK
XapaKTEepUCTHUKA aToma https://m.edsoo.ru/ff0d23dc
70 N3oTOnbl, XUMUYECKUMN IJIEMEHT bubmorexa HOK
’ https://m.edsoo.ru/ff0d59e2
71 CocrosiHue HIEKTPOHOB B aTOME Bubnmorexa [IOK
https://m.edsoo.ru/ff0d2be8
72 CtpoeHue 37eKTPOHHBIX 000JI0YEeK
73 CBoiicTBa XMMUYECKHUX DJIEMEHTOB B bub6mmoreka IIOK
nepuoaax https://m.edsoo.ru/ff0d61c6
74 Ilepnonnueckuil 3aKOH U CHCTEMA B bubnuoreka [IOK
CBETE TEOPUU CTPOCHUSA ATOMOB https://m.edsoo.ru/00ad9ch2
75 XapaKTepuCTHUKA 3JIEMEHTA 110 bubmuotexa [HOK
MIePUOINUECKOM TabIuIe https://m.edso0.ru/00ada342
76 Onpenenenre XUMHUYECKOTO
AIIEMEHTA M0 XapaKTePUCTHKE
77 BaneHTHOE COCTOSIHHE ¥ XHUMHUYCCKHUE bubmuorexa [JOK
CBSI3M aTOMOB https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
8 Kopanentias casisb https://m.edso:)_.[ ru/ff0d664e
79 OmnpenesieHre BUIOB CBSI3H 10 butmmoreka [IOK
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dbopmynam https://m.edsoo.ru/ff0d664e
80 HNonnas cBs3b
bubnuorexa [JOK
81 (CTeneHp OKHCIeHIA https://m.edson])-.[ ru/00ada52c
82 Kpucrannmueckoe coctosiHue bubnuorexa LIOK
BEILECTBA https://m.edsoo.ru/ff0d4ddo
83 Konrponbnas paboraNe
84 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00ad9ch2
85 Bunsl okuciauTenbHO- butmmoreka [IOK
BOCCTaHOBUTEJIBHBIX PEAKIUN https://m.edsoo.ru/00ad9ch?2
86 CymHocTh 1 Ki1accupuKaius bubnmnoreka [JOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0dfee2
87 Pemenue 3amau
89 Kontponbhas padora Ne
90 Bonopon aieMeHT u mpocroe bubnuorexa LIOK
BEILECTBO https://m.edsoo.ru/ff0d59e2
91 XHUMHYECKHEe CBOMCTBA BOJOpOa bubmorexa TJOK
https://m.edso00.ru/00ad9ch2
92 [IpakTuueckas padora Ne5 bubnuorexa LIOK
[Tonyuenue Bogopoa https://m.edsoo.ru/ff0d59e2
bubnuorexa [JOK
93 Boma-oxemi soropoa https://m.edsonlj_.[ ru/ff0d4ddo
94 CBo¥CTBa ¥ MPUMEHEHHE BOIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0d4ddo
95 Pemenwne 3a1au M3y4eHHBIX TUIIOB
96 TecroBoe 3ananue



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

97 XapakTepHucTruKa ceMencTBa 1 bu6mmoreka LIOK
raJOreHOB https://m.edsoo.ru/ff0d4ddo0
98 XHUMHYECKUE CBOMCTBA XJIOopa 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d4ddo0
99 [TpakTrueckas pabora Ne6
[TonydyeHue consiHON KUCIOTBI
bubnmnoreka [JOK
100 buonoruueckas poJip rajJoreHoB https://m.e dSO(])_.[I’U 100ada52c
101 O06o0meHne 3HaHUI 1O TeMe
102 XuMHus B ’KU3HU YEJIOBEKa bubamorexa LOK
https://m.edsoo.ru/ff0d210c
OBUIEE KOJIMYECTBO YACOB 102
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposBbIe
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Ilepnonrueckuii 3aK0H.

1 Ilepuonnueckas cucreMa 1 bubnuoreka [JOK
XHMHUYECKUX diieMeHnToB JI. U. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMUYECKHX 3JIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukamnus 1 HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYECKOU CBA3U U TUIIBI 1 bubnuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel no Teme

S) «IToBTOpEHUE U yriayOiieHue 3HaHUMH 1 1
OCHOBHBIX Pa3/JeJoB Kypca 8 Kiaccay

5 Knaccudukanuss XuMruaecKkux 1 bubmmoreka [IOK
pEaKLHi O pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKON

7 eaknuy. IToHdTHE O TOMOTE€HHBIX U 1 bubmorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TETePOTeHHBIX PEAKIHIX
[TonsiTHe 0 XUMHYECKOM PaBHOBECHH.

bubmmoreka [IOK
8 @DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOM p€aKknuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmorekxa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEeKTPOIUTUYECKOIN
10 nuccormanyn. CHiIBHBIE U ci1a0ble bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNounble ypaBHEHUS peaKIIIi Eubmrorexa ITOK
yp peaktt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTABICHUN bubmmorexa LOK
p . https://m.edsoo.ru/00add5d8
00 AMEKTPOIIUTUIECKON JUCCOLIUAIIUI
XUMHYECKHUE CBOMCTBA COJIEH B CBETE
13 [IPEICTaBICHNNI 00 bubmmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOJIMTUICCKON JUCCOLIUAITTU
14 [TousiTHE O TUAPOIN3E CONEN bubmmorexa IIOK
AP https://m.eds00.ru/00add9d4
15 O06001IeHIE B CUCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuueckast padora Ne 1.
16 «Permenue dKcIIepuMeHTaIBHBIX Eubmrorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbnas padora Ne2 o Teme
17 «DIEKTPOIUTAYECKAS JUCCOLIMALINS bubmmorexa 0K
p a HHATHA. https://m.edsoo.ru/00addec0O
XUMUYECKUE PEeaKIMH B PACTBOPax»
OO6m1as XxapaKTEepPUCTUKA TaJIOTCHOB.
18 XUMHYECKHE CBOICTBA HA IPUMEPE bubnmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoisiHast KUCIOTA, but6mmorekxa [IOK



https://m.edsoo.ru/00adcade
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XMMHYECKHE CBOMCTBA, MOJIyYEHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpaktuueckas pabora Ne 2 o Teme

but6mmoreka [IOK

20 «HOHY%HH? COHfI HOM KHCIIOTEL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOHUCTBY»
Brrancnenus o ypaBHECHUSIM

21 XUMHUYECKHUX PEAKIUii, €CIIN OJHH U3 Bubmmorera [IOK

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

peareHToB J1aH B U30bITKE

29 OO6m1as XxapaKTEpPUCTHKA JIIEMEHTOB bu6mmoreka [JOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKAIIMY CEPBI.

23 Haxoxnenue cepsl U €€ coeTUHEHUN bubmmoreka [IOK
B IIpUPOJE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl

24 CepoBoaopoa, CTpoeHHE, bubnuorexa [JOK
bu3HYeCcCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KHCIIOTA,

25 (1)H3H‘I-IIGCKI/I§ u xm\la)nqecxue CBOIICTBa, bubnuorera LOK

https://m.edsoo.ru/00adea28

MPUMEHEHHE
XUMUYECKUE peaKiiu, JeKalie B
OCHOBE ITPOMBIIIEHHOTO CTI0C00a

26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKAaroIIei cpeibl COeAMHEHUSIMHU
Cephl

97 Brruucnenue MaccoBOM JI0IU BBIXOJ1a bubmuorexa [JOK
[POAYKTa PeaKLuu https://m.edsoo.ru/00adec8a

28 OO0m1as XapaKTEepPUCTHKA JIIEMEHTOB bubmuotexa [JOK
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VA-rpynmnsl. A30T, pacripocTpaHeHHE
B TIpupoie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AmMMuak, ero Gpuznyeckue u

29 XUMUYECKHE CBOMCTBA, MOJyYCHHUE U bubmmorexa [IOK
> Oy https://m.edso00.ru/00adf004
MPUMCHCHHE
[Tpaktuueckas pabora Ne 3 o Teme
30 «[Tonyyenne aMmmMuaka, U3y4eHue ero Bubmmorexa [IOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ pusndeckue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHMSI B KAU€CTBE MUHEPATbHBIX

32 no0peHnii. XUMHUYECKOE bubmmorexa HOK
yAOOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua docdopa (V) u

33 (1)00(?))0 pHasI Kncn((i))ra (i)(l)lf?;I/I(IIG)CKI/IC u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYUYCHHE
Hcnons3oBanue pocdaTton B

34 KaueCcTBe MUHEPAJIbHBIX YI00pEHUH. bu6mmoreka [JOK
3arpsi3HeHUe IPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepos, pacnpocTpaHEeHUE B

35 npu I(j e (I;)I/ISI/II‘)IGCKI;IG Y XUMHUYECKHUE bubnmorexa LOK

p P Ae https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yraepoza, ux Gpusudeckue u bubnuorexa [JOK

XHMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTNYECKUE NPOOIIEMBI,
cBsi3aHHBIE ¢ oKkcuoM yriepona (1V)

37 VYronpHas KUCIIOTa U €€ CON bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas pabora Ne 4 o Teme

38 "[losryueHne yriaekucioro rasa. bubnuorexa [IOK
KauecTBenHnas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHMYECKHX BEMIeCTBAaX KaK O bubnmorexa HOK
https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIiiepoaa
40 Kpemunii u ero coenuHeHHsI bubmmorexa TTOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 334 110 TEME bu6nuoreka [IOK
«Baxxneiiiiie HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
Kontponbnas padota Ne3 o teme

42 «BaxkHeiine HeMeTaJIbl U UX bubmorexa I[IOK

https://m.edsoo.ru/00ae0el18
COCJTUHECHUS»
OO6m1as XapaKTEePUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBs3b U bubmuotexa [IOK
METaJUIMYECKas KpUCTaIlInYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAJJIOB
XuMHUYECKHE CBOMCTBA METAJLIOB.

N bubmuorexa [JOK

44 DIEeKTPOXUMHUYECKHUM s

HaprDKeHI/Iﬁ MCTAlJI0B

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue crnocoOb! MOTyUeHUs
MeTauioB. CriaBel. Beiuuciienust mo

45 YPaBHEHUSAM XUMHYECKHX PEAKIH, bubmmorera [JOK
https://m.edso0.ru/00ae1156
€CJIU OJIUH U3 PEareHTOB COJICPIKHUT
pUMecH
46 [TonsiTHEe O KOPPO3UH METAIIIOB bubnuorera LOK
https://m.edso0.ru/00ae1278
but6moreka [IOK
47 [enounbie MeTaLIb https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmuoreka [JOK
KaJIbIIUW 1 MarHUi https://m.edsoo.ru/00ae15e8
50 Baxueiimme coefuHEHN KBNS bubmmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHne U CUCTEeMAaTH3aIus
3HAHUI
52 JKEcTKOCTh BOABI U CIOCOOBI €€ bubmuotexa [JOK
yCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOIBI 1 METOIBI €€ bubmmorexa LOK
" https://m.edso00.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 Asmomuinil https://m.edsoo.ru/00aelc64
55 AM@oTepHbie cBOWCTBA OKCUAA U bu6nmoreka [JOK
TUJIPOKCHUAA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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OKcubl, THAPOKCHUIIBI M COJTH JKeJie3a

bubmmoreka [IOK

57
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0600111IeHrEe U CUCTeMATU3AIIHS
3HAHUI
[TpaxTrueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnuorexa [IOK
59 .
«Baxnenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEITMHEHUS»
Brrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIUi, €CIIN OHH U3
peareHToB J1aH B U30bITKE WIH bubnuoreka [IOK
60
CONEPKUT IpuMecH. Berauciaenust https://m.edsoo.ru/00ae1750
MAacCCOBOM JO0JIM BBIXOJa MPOAYKTa
peaxiuu
61 O0600111eHNEe U CUCTeMATHU3AIIHS
3HaAHUU
Kontponbhas padora Ne4 o Teme
62 «Baxneime MeTaibl U UX
COETMHEHUS»
BeniectBa u matepuaiibl B bubmmoreka [IOK
63 .
OBCEIHEBHOM XKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [JOK
64 .
OKpYJKarolle cpensl https://m.edso0.ru/00ae4270
65 Ponb xumum B pemieHnn bu6nmoreka [JOK
HKOJIOTMYECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
66 Pesepsusiit ypok. O6001IeHHE U bu6nuoreka [JOK
cUcTeMaTHU3alysl 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHIE 1 bubmuotexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMaTHU3alus 3HaAaHUI

https://m.edsoo.ru/00adb33c
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Pesepsuslit ypok. O6001IeHHE U
CUCTEeMaTH3allHs 3HAHU I

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Xumus, 9 kinacc/ ,Ky3znenosa H.E., TutoBa U.M., I'apa H.H. Akiimonepnoe
obmectBo «M3narenbcTBo «IIpocBerienne»

» Xuwmus, 8 kiacce/ Kyznernosa H.E., TutoBa U.M., I'apa H.H., AxuronepHoe
obmectBo «M3narenbcTBo «IIpocBenenue»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
e [ITarannoB M. A. « Ypoku xumun» 8 kiacc, M., «Benrana- I'pad», 2019r.

* OctpoymoB W.I' HacTonbHas kHura yuurens xumuu 8xiacc, M.: [Ipoda,
2021r.

» O0pazoBarenbHas KoJuleKisa Xumusi (0a30BbId Kypc) 8-9 kimacc-
(3nmekTpoHHBIHA pecypc) ,« 1C» u 1abopaTopuu CUCTEM MYJIBTHMEINA
MapI'TV.

* BupryanbsHas naboparopus (371eKTpoHHBIN pecypc) 8-11kimacc

* 3yeBa M.B. KOHTpOJIbHBIE U IPOBEPOYHBIE padOTHI IO XUMHUU §-9 Kilacc
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
Hogas mixona. OHnaiH-1kos1a nmoarotoBky k EI'D mo BceM npeameram.
Pesxxum nocryna: https://educont.ru/

Hogsiit nuck. Lugposas oOpa3zoBarenbHas miaatdopma. Y yeOHbIe MaTEpHaIIbl
JUISl IE1IaroroB U MIKOJIbHUKOB. THTEepakTuBHBIN KOHCTPYKTOp YPOKOB U

ynpaxHeHui. Pexxum noctyna: https://educont.ru/



https://educont.ru/

O6nako 3Hanuil. IHTepakTUBHBIE YPOKU U IIU(POBLIC TOMAIIHNE 33 JaHHSI.

Pesxxum nocryna: https://www.imumk.ru/
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