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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpEOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe ¢eaepalbHOM paboyell MIpOorpaMmbl
BOCIIUTAHUA U C YUETOM KOHLEIIIUU MPENoJaBaHus Y4eOHOTo peIMeTa « 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, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMUU C Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOrOo Ipoiecca, BO3PACTHBIX
0COOCHHOCTEH  00yYaroIIMXCs, OMpeAeNseT BO3MOXHOCTH MpeAMeTa  AJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHOM
IporpaMmbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHMUM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJieH W3yueHUs MpeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-TTO3HABATEIBHOW JCATEILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO COIepKaHUSI.

3HaHUE XUMHHM CIYXUT OCHOBOW [t (OPMHUPOBAHUS 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 UEOBEUECTBA — CBHIPhEBOM, SHEPrEeTUUYECKOMH,
MUIIEBON U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3[paBOOXPAHECHHUSI.

N3yuenune xumun:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM i  CaMOpa3BUTUA U
(dbopMUpOBaHUS KYJbTYpPbI JUUHOCTH, €€ 0011el U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0y4arolmmxcsi, HABBIKOB HMX CaMOCTOATENIBHOM  y4eOHOM  JeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX W MCCJIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOMN JESTENbHOCTH;

3HAKOMHUT CO CHeNu(UKON HAyYHOTO MBIIUICHUS, 3aKJaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsi/]a HAa €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyUYarOIINXCs;



crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUUYECKOE
o0pa3oBaHue 00yYarOIUXCS.

JlaHHbIe HampaBjieHUsS B OOyYEHWU XUMHH OOCCIEYMBAIOTCSA CHEIU(DUKON
COJICp)KaHUsl  yuyeOHOro  TIpeaMETa, KOTOPBIH  SBJISETCS  IEeIarorM4ecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOI HAYKU XMMUU HA OMPEICIEHHOM 3Tare eé
pa3BUTHSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHCS CHUCTEMbI IEPBOHAYAIBHBIX MOHATUH XHWMHH, OCHOB
HEOPraHWYECKOW XMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX I[OHATHM
OPraHUYECKON XUMHH.

CtpykTypa coaepkaHus MporpaMMbl MO0 XUMUU CPOpMHpPOBaHA HAa OCHOBE
CHUCTEMHOro mnojaxoga k €€ m3ydeHuto. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MIOHATHU O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATUH O XMMHUYECKOM
peakiuu. OO0e 3TU CHUCTEMBbl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIE0BATEILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TECOPETUUECKUX TMPEeACTaBICHUM
pPa3HOIr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TIPEACTaBICHUM 00 DJIEKTPOIMTUYCCKONW JHMCCOLMAIMM BEIIECTB B
pacTBOpax.

Teoperudeckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE HAMIIUPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAA (PYHKUIMM OOBSCHEHUS W IPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U TOJyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEICTABICHHUS O XMMHUUYECKOW COCTABJIAIOIICH HAyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTeMHON TMpPUPOJbI, IIEHHOCTHOIO OTHOIICHHUS K HAy4YHOMY 3HAHUIO H
MEeTOJlaM TO3HaHWS B Hayke. M3yueHHe XUMHUM HPOUCXOJUT C MPUBICYECHUEM
3HAHUW W3 paHee U3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyXKarolui MUpy,
«buonorus. 5—7 knacce» U «Pusznka. 7 KiIaccm.

[Ipy w3ydYeHHMH XUMHH NPOUCXOAUT GOPMHUPOBAHHWE 3HAHUH OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JEATEIbHOCTH 4YeJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3ajgadya y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHUM CHUCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUINUX (haKTOB, IMOHATHM, 3aKOHOB M TEOPETUUYECKHUX TOJIOKESHHM,
JOCTYITHBIX 00OOIICHH MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HAYKH, B



OpUOOIIEHNH K HAyyHbIM METOAAaM TO3HAHMUS TpU HU3YUYEHHH BEIIECTB H
XUMHYECKUX PEaKIHi, B (OPMHUPOBAHUHN U PA3BUTUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHHMH B Yy4e€OHO-TIO3HABATEIbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NeSTEIbHOCTH, OCBOCHUM NpaBUi 0OE€30IaCHOTO OOpallleHusl C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Ipy M3yyeHun XMMHM HAa YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs Ba)KHOE
3Ha4YE€HHUE MPUOOPENTH TaKUE LEH, KaK:

— (dopmHupoBaHHE MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHUM,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

—  HampaBJIEHHOCTh OOy4YeHUsT Ha  CHCTEMaTHYECKOE MpUOOILECHHE
oOydJaronmxcsi K CaMOCTOSTENbHON IM03HABATEIbHON JI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (HOPMHUPYIOIUM MOTHUBALUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcioBHii, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yYarOIMMUCS
OMbITa Pa3HOOOPA3HON JAESATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIHUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHbIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBaHue oOmed (YHKIIMOHAIBHOM U  €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHHMH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCIOIb3YS 3HAHWUS U OIBIT, MOJYYEHHbIE MPU HU3YyUYECHUU
XUMHH, TPUMEHATh HX MPU PEHICHHH MpoOJeM B IOBCEIHEBHOM >KU3HU H
TPYAOBOU JIESITEIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCA TyMaHUCTUYECKUX OTHOIICHH,
NOHUMAaHUsl LIEHHOCTH XUMHUYECKUX 3HAHUU Jisi BBIPAOOTKH SKOJIOTUYECKU
11eJ1IeCO00pa3HOr0 MOBEAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEISIX
COXPAaHEHMS CBOETO 30POBbS M OKPYKAIOLIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIMTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduis U HAIpaBJIEHHOCTU JAajbHEHIIero
oOydJeHwUsI.

OO0miee 4uCIO 4YacoB, OTBEAEHHBIX JUIsl M3yYEHHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00111er0 00pazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



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 IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBriiaMu pabOThl B JIabopaTOpuu U
npuéMamMu oOpalieHus ¢ J1abopaTOpHbBIM 000pPYJAOBaHUEM, U3YUEHUE W OMUCAHUE
du3ndeckux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIIOJECHUE
¢usndeckux (TIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIKE,
KUIIEHUE M KOHJEHCAIMSI BOJbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OTIMCAaHWE TPHU3HAKOB IMPOTEKAHWS XMUMHYECKHX PEaKIUi (pas3ioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTBHI C XJIOPUIOM Oapws, pa3ioKCHHE THIPOKCHIIA
Menu (II) mpu HarpeBanuu, B3auMoJIecTBUE kene3a ¢ pactBopoM cos meau (1D),
U3y4eHHE CIOCOOOB pa3jeieHUsI CMECEi: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUJUIAIUSA, XpoMaTorpadus, mpoBeeHUEe OYHUCTKH MOBAPEHHOU
coJii, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTAaTOB  IIPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MACChl, CO3JaHUE MOJAEIEH MOJEKYJI
(ImapocTepKHEBBIX).

Bakneuime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucinopoa — 3iaeMEHT U MpoOCToe
BelllecTBO. Haxoxzaenue kuciopona B mpupoje, (Pu3nueckue M XUMHYECKUE
cBorictBa (peakiuu rtopeHus). Oxcupawl. Ilpumenenuwe xkucimopoga. CrocoOs



MOJIyYeHHUSI KHUCIOpoja B JabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auIoTpOITHAs MOAU(UKALUS KUCIOPOAA.

TennoBoii 3(p(dekT XMMHUECKOW peakuuH, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TONIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO 3(hdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — snemMeHT M mpocroe BemecTBO. Haxoxxnenue Bomopona B
npupojae, (Qusnueckue W XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnotel 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 1071 BEIIECTBAa B pacTBOpe. XUMHYECKHUE CBOMCTBA BOJbl. OCHOBaHHS.
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:  cojieoOpa3ytomie  (OCHOBHBIE, KHUCIOTHbIE, aMpOTepHBIE) U
HeconieoOpaszyromue. Homenkmarypa okcugoB. Dusmyeckue U XUMUYECKHE
cBoucTBa OKCHAO0B. [lomydenne okCuaoB.

OcHoBanuga. Knaccudukanuss OCHOBaHMH: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. dusznyeckue M XUMHUUYECKHUE 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. @U3NYECKMEe U XUMHUUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conen.

['eHeTnyeckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OMNPEACIICHUE COJIEpKaHUs KUCIOpOAa B BO3IYyXE, MOJyUYCHHE,
coOupaHue, pacro3HaBaHWE ¥ U3YYCHUE CBOWCTB KHUCJIOpPOAa, HAOJIIOJEHNE
B3aMMOJEUCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
IpeKpaileHus TopeHus (Mokapa), O3HaKOMJICHHE C 0Opas3llaMl OKCHUJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHUE, cOOMpaHue, pACIO3HABAaHUE M H3yuYCHHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojehcTBie Bojoposaa ¢ okcujgoM meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEPHAJIOB), HAOIIOACHHE OOPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HMCCIIEOBAaHUE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOrO BEIIECTBA, B3AUMOJECHCTBHE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllieM) (BO3MOXHO HCHOJIb30BAHUE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3Il0B HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHHUSI OKPaCKU MHANKATOPOB B PACTBOPAX KHUCIOT U IIETIOUYEH,
u3yueHue B3aumojenctBus okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIOTHI,
KHCJIOT C MeETajulaMHd, pPEakUWil HEUTpalM3alud, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIIEPUMEHTANBHBIX 3a7a4 10 TeMme «BaxHenmme kiaccbl HEOPraHMYECKUX
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 xumMuueckux siemMeHToB JI. Y. Menaeneesa. [lepromasl
u rpynnbl. OU3NYECKUN CMBICI TOPSAAKOBOIO HOMEpPA, HOMEPOB IEpHoaa H
TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX ~ O0O0JIOYEK AaTOMOB IMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
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 rPyIaM U Nepruoaam.

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

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

Crenenbp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl OKHCIIEHNS U BOCCTaHOBIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHE OOpa3llOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LHUHKA 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 4Yepe3 HCIOIb30BaHUE KaK OOIMX EeCTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U TMOHITUH, SBISIFOUUXCS CUCTEMHBIMU JJISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4YHBIM (pakT, TUIOTE3a, TCOpUs,
3aKOH, AaHaIW3, CHUHTE3, KIacCU(PUKAIUS, TEPUOJUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, 3JEKTPUUYECKUN 3apsjl, BEIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BETUUYMHBI, ¢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 XUMHUYeCKAasi peakmusi

[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 OJJIEMEHTOB 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 YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(]dekrty, mo
W3MEHCHHIO CTENEHEH OKHMCIICHHS XUMHYECKHX DJIEMEHTOB, IO OOPAaTHMOCTH, II0
Y4acCTHIO KaTalu3aTopa). JK30- U SHJAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUSI.

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

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



OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HCIONb30BAHUEM  METOJA
AIIEKTPOHHOTO OanaHca.

Teopus INEKTPONUTUIECKON TUCCOUMUALIMN. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3JIMYHBIMA BUIAMHU
xumudeckoi cBsazu. Crenenp auccounanuu. 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
(xJopuaa HaATpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE 3IIEKTPOIPOBOJHOCTH
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLUMALNM KHCIOT, MIEJI0Yer U  CONeH
(BO3MOKHO  HCHOJB30BAHME BUJEO MAaTEpPUAIOB), [MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ TPU3HAKM  MPOTEKAHMs]  peakluuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIJACICHHE Ta3a, oO0pa30oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — IPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLIMM
(ropeHue, peaklMu pa3yIoKEHHs, COEUHEHHUs), PACIIO3HABAHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEAaKUUMWA Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTayibl 1 MX cOeIMHEHHUS

OOmiass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOMCTBA Ha MpUMEpe  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 xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcoOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue u (Pu3nyecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE 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). XHUMHUYECKHE peakluu,
JeXallde B OCHOBE IMPOMBIIUICHHOIO CHOcO0a MOJYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil kucaoThl. Coau CEpHON KUCIIOTHI, KAUECTBEHHAsI PEaKIUs Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B MPHUPOJE. XHUMHUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelapl COCAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALIEHUSI.

OO6mias xapakTtepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHHS. A30T, paclpocTpaHEHUE B MPUPOJE,
¢uznueckue u xuMuyeckue cBoiicrsa. Kpyrosopor a3ora B mpuponae. AMMHAK, €ro
dbu3nYecKre U XMMUYECKHE CBOMCTBA, MoJlydyeHue u npumeHenne. Coau aMMOHUS,
ux (pusnueckue U XUMUYECKHE CBOMCTBa, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ TMoJlydeHHe, (PU3MUYECKUEe 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
(KUCIOTHBIE JOXAM, 3arps3HEHHEe BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTpornHble Mogudukanuu gocdopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora, puzndeckre 1 XUMUIECKHAE CBONCTBA,
noxyyeHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIbHBIX YI0OPEHHIA.

O6mras xapakrtepuctuka 3aeMeHTOB [VA-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 rinoOalbHOTO TMOTEIMJCHUS KIMMara, MNapHUKOBBIN
addext. YronapHas KucioTa U €€ cou, uX GU3NYeCKrue U XUMUYECKHE CBOMCTBA,
nojiiyueHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHavanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, MIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MPONYKTHl WX mepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIrIeBOAaX — U UX
pojii B OKM3HUM 4eJloBeKa. MaTepualbHOEe €AMHCTBO OPraHUYeCKUX M
HEOPTraHWYECKUX COCIMHCHUM.

KpemHuii, ero ¢usnueckue W XHUMHUYECKHME CBOWCTBA, IOJIYYEHUE U
npuMenenue. CoenuHeHuss KpeMHus B mipupoje. OOmue mnpeactaBieHus o0
okcune kpemHus (IV) u kpemuueBoil kuciore. CUIMKATBI, UX KCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeiiline CTpoUTeNbHbIE MaTepuaibl: KEpPaMHKa,



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

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30OB HEOPTAHMUYECKUX BEUIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKMi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TPOTEKAaHWS, OMbBITHI, OTpaKaromme (U3NUESCKHE M XUMHYECKHUE CBONCTBA
rajoreHOB U HUX COEIMHEHUI (BO3MOXKHO HCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIECHHE 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, MPOBEICHUE 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-uoH 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 YIJIEKHCIIOIO ra3a, MPOBEJCHHE KAaUeCTBEHHBIX peaklMil Ha KapOOHAT U
CUJIMKAT-UOHbl U H3y4YCHUE MPU3HAKOB HX TMPOTEKAHUs, 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 HAa OCHOBAaHUU
ux mnonoxeHus B Ilepuommyeckon cucreme XuMHUYECKUX 3neMeHToB [[. U.
MenpneneeBa u crpoeHus aToMoB. CTpoeHue mMeTamuioB. Meramuyeckasl CBsi3b U
METAJJIMYecKasi  KpUCTaJUIMYecKas  pemeTka.  DIEKTPOXUMHUYECKUU  psif
HanpspKeHU MeTaioB. PU3NYecKue U XMMUYECKHUE CBOWCTBa MeTaiuioB. OOiume
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 [lepuonnueckoit 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, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

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 3JIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHME aToOMa, HaxoXXAEHHE B TMpupojge. DPusnueckue u
XUMHUYECKUE CBOMCTBA kese3a. OKCubl, THAPOKCUIbI U cosn kene3a (1) u xenesa
(IIT), ux cocra, CBOMCTBA U MOJyYCHUE.

Xumuueckuui IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMyd METAUIOB M CIUIaBOB, HMX (PU3HYCCKUMH
CBOMCTBaMH, H3y4YEHHUE  PE3yJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
HCTIONIb30BAaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaIbI[Ug W HATpus C BOJOM (BO3MOXKHO HCIOJIb30BAaHHWE BHUACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHUS Kelie3a B KHUCIOPOJAE
(BOBMOXXHO  MCIOJB30BAaHME  BHUJICOMATEPHATIOB), TPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEAKUW HAa WOHBI: MarHus, KajlblUs, aJIOMUHUS, LIUHKA, KEle3a
(I1) u xeneza (III), mexau (1), HabmroaeHNE U OMMCaHUE MPOIECCOB OKpaAIlTUBAHUS
IJJaMEHH MOHAaMU HaTpusl, Kalus W Kajdblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUAPOKCHU/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 Teme « BaxkHeuume
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 OKpYXKaroleh cpennl (MpeaeibHas JOoMyCcTUMas
KOHIleHTpauus BeuiecTs, gaiee — [1/IK). Poibp xuMun B pelieHUN 3KOI0THYECKUX
npooIeM.

Xumuueckuii IKChepumMenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3€H MpU U3YYEHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHHE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX
MOHSATUH, TaK U TOHSATUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO0me ecTecCTBEHHO-HAYUYHBIE TMOHSATHSA: HAyYHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpWs, aHalW3, CHUHTE3, KiacCHUUKAIKsI, TMEPUOAUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJEINPOBAHNUE, W3MEPCHHE, MOJIEb, SBJICHHUE, ITapHUKOBBIN
3¢ dekT, TEXHOTOTUsI, MAaTEPHUAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TONBI, PaTUOAKTUBHOCTh, MOJEKYJA, JJICKTPUUECKHA 3aps, 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 UCKOIMAEMbIe, TOTLIMBO, 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 Y4YEOHOU H
BOCIIUTATEIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMH POCCUUCKUMU
COIIMOKYJBTYPHBIMU M JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSITHIMU B
oOllecTBE TMpaBWIaMU M HOPMaMU TOBEIAEHUS U CIIOCOOCTBYIOT IMpoleccam
CaMOITO3HAaHUs, CAMOPA3BUTHUSI U COLIMATM3AIINK O0YyYaIOIIUXCA.

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

1) maTpuMOTHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOI'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
U HAyyHOMY HACIEIUI0, TOHUMAaHHS 3HAYEHUST XUMHYECKOM HAayKU B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHOU HMH(poOpMaIuen o
MEPEIOBbIX JOCTHIKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUS

MPEJCTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTeIbCKOM, TBOPYECKOM W APYruxX  BUAAX
JIESITETLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW NEATENLHOCTH TpU
BBITIOJITHCHUN Y4YEOHBIX, TO3HABATEIbHBIX 3a7ad, BBITOJHCHHH XHMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpolecce HITOM y4eOHOM JeSITEIBbHOCTH, TOTOBHOCTHU
OLIEHMBAaTh CBOE TIOBEJIEHHE U TMOCTYIIKM CBOMX TOBApUIIE C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE U XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY /ISl TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJIHON CPEIOi, O POJIM XUMHH 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 OOYyYEHHMIO M TO3HAHWUIO, JH0003HATEIbHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTH K €amMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeA0BATENbCKOU
NeSTeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHUIIIEM;

4) popMupOBaHHSA KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJKOroJisi, HAPKOTUKOB, KypEHHS),
HEOOXOUMOCTH COOJIOJICHUST MpaBuid O€30MacCHOCTH TMpuU  OOpallleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaibHON KU3HHU;

5) TpyaoBOro BoCnUTAHMSA:

MHTEPEC K MPAaKTUUECKOMY M3yUEHUIO Mpodeccuii U Tpyia pa3aIndHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTamM TpPYJOBOW [EATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE TIPUMEHEHHUSI TMPEIMETHBIX 3HAHUN TI0 XHWMHHU, OCO3HAHHBIA BBIOOD
WHIUBUYyAJIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npo(ecCHOHAbHON IeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJanTUPOBATHCS B NPO(ECCHOHATBHON Cpee;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

HKOJIOTMUECKU I1€1ecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO 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,
YIPOXKAOUIUX 340POBBIO U XKU3HH JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJy4aeMble MPU U3YUYEHUH XUMHH, IS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH TPUPOAHON CPesloH, sl TOBBIIICHUS
YPOBHSI  OKOJIOTUYECKOW KyJbTYpPhl, OCO3HAaHUSA TJIOOAIBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOJIEM M IyTEeH HMX PEIICHHs MOCPEICTBOM METOJIOB XHWMHH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COIMATILHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MmeTanmpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33pPEHUs OOIICHAY4YHbIE TMOHSTHS (3aKOH, TEOpus,
OPUHIIMI, TUIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAy4YHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIC), KOTOpbIE oOecneunBaloT (OPMHPOBAHHE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
NEeSTENHHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

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
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()AaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH [T KJacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHYECKUX DPEaKIHil,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTD JIOTUUECKHUE PaCCYKICHUSI (MHIYKTUBHbBIC, 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 XUMHUHU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ D3JIEMEHTa), XUMHuueckas ¢GopMmysia M YpaBHECHHE
XUMUYECKON peakiMi — MpU PEIICHUH y4eOHO-MTO3HABATEIbHbBIX 3a/1ay, ¢ YUETOM
ATUX MOJICNIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEHIECTB U XMMUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBS3U U
NPOTUBOPEYHS B U3yUaEMbIX MIPOIECCaX U SIBIICHUSIX.

Ba3oBble uccienoBarejbcKue A1eCTBUS:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKKe B KauyeCTBE OCHOBBI Il (OPMHUPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE MPABUIBLHOCTH BbICKA3bIBAEMBIX CYXKCHUI;

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 MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOoJEJIaHHOMN padoTe.

Pa6ora ¢ nnpopmaunmeii:

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



yYMEHHE TPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAllUM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JUISI BBITOJIHEHUS
y4eOHBIX M TTO3HABATENBbHBIX 3a71a4 ONpPeAeIEHHOr0 THIA, TPUOOPETEHNE OMbITa B
0o0JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSATENILHO BRIOMPATh ONTUMAIBHYIO (JOpPMY MpeICTaBICHUS HHHOPMAINHT U
WUTIOCTPUPOBATh pelIaeMble 33JaYd  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSAMU;

YMEHHME HCIOJIb30BaTh UM AaHAJU3UpOBaThb B IIpolecce Y4YeOHOH W
HCCIIEIOBATENIbCKON AESITENbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJNIbCKOTO XO35IMCTBA W TPAHCIOPTa HAa COCTOSHUE OKPYXKAIoLEH HPUPOIHOU
Cpelbl.

KoMmyHukaTuBHBIE YHHBepCAJIbHbIE YYeOHbIe e CTBHUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B XOJie nuaiora W (WiIM) OHCKYCCHUH) IO
CyllecTBy  oOcykpgaemMoil  Tembl, (OpPMYJIUpOBaTh 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 MCCIIEIOBAHUIO 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 (00Ccy X neHus, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD), KOOPAHHAIIHS
COBMECTHBIX JCWCTBHI, OIpeAeICHHEe KPUTEPUEB IO OIICHKE KauecTBa
BBITNIOJIHEHHON paboThI U JpyTue).

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUA:

YMEHUE CaAMOCTOSITENIbHO OMPENEATh LENH JAESITeNbHOCTH, MIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JIeSITeILHOCTD, BBIOMpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PelIeHUs] YICOHBIX U
MO3HABATENbHBIX 3a/1ad, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM aNrOpPUTM JIEUCTBUM IIPYM BBINOJIHEHUM 3aJaHUM C y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 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



JNEUCTBUM, BHUABl JEATEIBHOCTH II0 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINK, TPEeoOPa30BaHUI0O W TPUMEHCHHIO B DPA3JIMYHBIX Y4YEOHBIX W
HOBBIX CUTYyaIlUsX.

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

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHUI: aTOM, MOJEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JIOJISI XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 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(DPeKT 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
(poIreHTHAasE KOHILIEHTpAIMs) B PacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX TIOHATHUH U
MPUMEHSThH ATU TIOHSATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBpaIICHUM;

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

e OIpENENATh 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 COXPAaHEHHSI MacChl BELIECTB, MOCTOSHCTBA 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 «mnobounas noarpynna (b-rpynmna)», manele U
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrtemMa xumudeckux i3memeHtoB J[. U.
MeHnpeneeBa» € YUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHYCCKHUE DIIEMEHTHI, HCOPTAHUUECKHUE BEIIECTBA,
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
ypaBHEHU COOTBETCTBYIOIIUX 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 (opMmysie
COEIMHEHMS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

PUMEHSATh OCHOBHBIC OIEPAIMHA MBICTUTEIBHOW NEITCIIBHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEMAaTH3aIluI0, KJIacCU(pHUKAIIUIO,
BBISIBJICHUE TMPUYNHHO-CICACTBEHHBIX CBS3€W — JUIsI M3YyYEHHS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIMH, eCTECTBEHHO-HAyYHBIE METOJbI
MO3HAHUSI — HAONIOJCHHUE, W3MEpEHHEe, MOJCITHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIICHHBIN );

ClenoBaTh  MpaBWJiaM  TOJB30BAHHMS ~ XUMHUYECKOW  TOCYJoOM 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 MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH W KUCIOT C IIOMOIIBIO0 MHIMKATOPOB
(;makmyc, henondTarent, METHIOPAHK U JPYTHE).

K xony oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIITMXCSI 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 PEAKIMK, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME H  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTa/InyecKas), KpHUCTAJUIMYeCcKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW 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 XMMUYECKUX 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 IOHMMAaHWE: OIUCHhIBAaTh W XapaKTepHU30BaTh
TabnuuHyto popmy Ilepuoguyeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuuaTh TMOHSTHUS «TJIaBHas mnoArpynna (A-rpymnma)y W «rmoOouyHas
noarpynma (b-rpynma)», wmanbie u OOJbIIME TMEPUOABl, COOTHOCHUTH
0003HaUYEHHUsI, KOTOpbIE UMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUS  aTOMOB  XMUMHYECKHUX
2JIEMEHTOB (COocTaB M 3apsAj sjApa, oOOIIee YHUCIO DJIEKTPOHOB H
pacmpesieieHie HX IO DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH 0O0IIue
3aKOHOMEpPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U HUX COEAUMHEHUU B
npejenax MajiblX IEPUOIOB 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 SJIEKTPOHHOTO OallaHCca 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 10 (opMmysie
COCIMHEHM S, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

coONrofaTh  MpaBWja  TOJNB30OBAHUS  XMMHYECKOW  TMOCYIOH |
1a00paTopHBIM 00OpYyZOBaHHWEM, a TaKke TMpaBuia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSIMH 1O BBITTOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO W COOMPAHUIO
ra3zo00pa3HbIX BEIECTB (AMMHUaKa U yTIEKUCIIOro ra3a);

NPOBOJUTh  PEAKIMM,  TOJATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMU-,
uoaua-, kapbonar-, ¢ocdar-, cuimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaxX HEOPTaHWMUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OMEPAlMd MBICTUTEIHHOU NESITEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHE, CHUCTEMATU3aIMI0, BBISBICHUE
NPUYMHHO-CJICICTBCHHBIX CBS3€H — IS W3Y4YEHHUS CBOWCTB BEIICCTB U
XMMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHBIE METOABl TIO3HAHHS —
HaOJIIOZICHNE, U3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Koau4decTBO yacoB
Ne HanmeHnoBaHnue pasjeiioB DJIeKTpPOHHBIe (HM(pPOBbIE)
KouTpoibHbie IIpakTH4eckue
n/n H TeM MPOrPaMMbl Bceero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pasnea 1. I[lepponayanbHble XHMHYECKHE IIOHATHS
Xumus — BaxkHast o01acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.rt/YNVIX660G
MPaKTUYECKOU
NeITeIbHOCTH YEJIOBEKA
BemectBa 1 XUMHU4IeCKHe
1.2 HI 15 1 https://m.edsoo.ru/ONNXR1VF0Q
peaKiumn
Hroro no pazneny 20
Paznen 2. BaxHeline npeacTaBUTE 1M HEOPraHUYECKUX BelECTB
Bo3ayx. Kucnopon.
2.1 ny PO 6 https://m.edsoo.ru/DSBORTY30
ITousarue 06 okcumax
Bonopox. Ilousatue o
2.2 AOPOA 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIIX
Boxa. PactBoprl. Ilousitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHEBIE KJIACCHI
2.4 HEOPraHUYECKUX 12 1 | https://m.edsoo.ru/0TSASMOWT
COEeIUHEHUN
Hroro no pazgeny 31

Paznen 3. Ilepuoanuecknii 3axon u [lepuoguyeckasi cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Xumuyeckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHbIE p€aKkuuu

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cuctema
3.1 XUMHYECKHUX 2JIEMEHTOB /. 7
N. Mengeneesa. CtpoeHue
aToma

https://m.edsoo.ru/TCBJBVWEFZ

XUMHYECKAs CBA3b.

OKHUCIIUTEILHO-
32 10 2 https://m.edsoo0.ru/F6AOASDPF
BOCCTAHOBUTEJIbHBIE
peakuuu
Hroro no pazgeny 17 https://m.edsoo.ru/LRYWBJPES

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES

9 KJIACC

KosanuyecTBo 4acos
HaumeHoBaHue pa3ie/ioB U TeM DyieKTpoHHbBbIE (U POBHIE)
Ne o/l Kounrtpoabusie | IlpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pa3nea 1. BemecTBo 1 XuMH4YecKHe peaKkiuu
[ToBTOpeHue u yrnyOaeHue 3HaAHHIA
1.1 P yrry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakiui
DIIEKTPOAUTHYECKAS JUCCOLUALHS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakiy B pacTBOpax
Hroro no pazgeny 17
Pasnen 2. HemeTa/iibl M HX COeIMHEHHUS
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.1 . P P 4 1 https://m.edsoo.ru/ZTN1F7001
snemeHTOB VIIA-rpynmnsl. ['amorensr
OO6m1as XxapakTepUCTUKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.eds00.ru/VOXDOUX?2S
UX COEJIMHEHUS
OO01mas xapaKTepuCTHUKa XUMUYECKUX
2.4 sneMmeHTOB [VA-rpynmnsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUI U UX COCTUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTa/uibl M UX COeTMHEHUHA

3.1 OO1ne cBOIiCTBAa METAJIIIOB 4 https://m.edsoo.ru/GHV2L6NJS
32 Bakueiime MeTauibl U UX CO€IUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Uroro no pazgeny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
B
4.1 CHICCTRA M MATCPHAIBL B A3 HH 6 https://m.edsoo.ru/TENBWEF7Y
JeoBeKa
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KosmnuyecTBo yacos
Ne Hara DJIeKTPOHHBIE M (ppoBbIE
TeMma ypoka Kontposabusbie | IlpakTHueckue
n/n Bceero U3ydeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer xumuun. Pons xumuu B
1 JKU3HM yesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
[TonsTe 0 MeTOaX O3HAHUS B
2 A 1 https://m.eds00.ru/9ZJAEW050
XUMHH
[TpakTtrueckas padota Ne 1
[IpaBuna pabo abopato
3 «p B__HH PabOTBL B JIADOPATOPHH 1 https://m.edsoo.ru/L5SEW4353D
U IpUEMBI 0OpAaIIEHUS C
71a60paTOpPHBIM 000PYIOBAHUEM
YucTsle BeeCTBa U CMECH.
4 " . 1 https://m.edsoo.ru/6TME21FW8
Crioco0sI pazneneHust cMecei
[IpaxTuyeckas padota Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU OBAPEHHOM COMM)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XHMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JI€eMEHTOB
IIpocTeie u cnoXHBIE BEMIECTBA 1 https://m.edsoo.ru/DXIBSTJI9S
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH NOCTOSIHCTBA COCTAaBa
10 1 https://m.edsoo.ru/IMC496F X6

BEIIIECTB. XUMHUUYECKas (hopmyra.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BaneutHocTs aTOMOB
XUMHUYECKUX DIIEMEHTOB

11

OTtHOcCuUTeNbHAs aTOMHAs Macca.
OTtHOcHUTENbHASL MOJIEKYJISIpHAST
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1019 XUMHYECKOTO
3JIEMEHTA B COETMHEHUN

https://m.edsoo.ru/GHV580QOMVE

13

KomnnuectBo BemecTBa. Mok,
Mounsipras macca

https://m.edsoo.ru/368UNL5Y2

14

duznueckre 1 XUMUYECKUE
SIBJICHUSI. XMMHUUYECKas peaKLIUs

https://m.edsoo.ru/YZMES6ATH

15

[Ipu3Haku U ycioBUs IPOTEKAHUS
XUMHYECKHUX PEaKLUn

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHUsI MaCChl
BEIIECTB. XUMUYECKUE YPABHECHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brranciaenns KkonudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKHUX PEaKLIUn

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMHuecKkux
peakiuit (CoeTuHeHNUS,
pa3JIOKEHUs, 3aMEIIICHHS,
oOMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHmukiIoneauct. O0o0IIeHne 1
cUCTeMaTHU3alys 3HaHUU

https://m.edsoo.ru/P1WARH3AB

20

Konrtponbnas padora Nel no reme
«BemecTBa n XuMu4ecKue
peaxum»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3agyx — cmech razos. CoctaB
Bo3ayxa. Kucmopoa — ayieMeHT u
npocToe BeuecTBo. O30H

https://m.edsoo.ru/XONONRN 1P

22

dusnueckue U XUMHUYECKHE
CBOICTBa KHCIIOpoAa (peakuu
OKucJeHus, ropenue). [lonsatue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

Crnoco0s! mosTy4eHnst KHCIopoa
B 1a0oparopuu U
IIPOMBILUIEHHOCTHU. [[pumenenne
KUCJIOpOoJa

https://m.edsoo.ru/VIWB6A2RD

24

TemnoBoii 3 ekt xumudeckon
peakIuu, TIOHSATHE O
TEPMOXHUMHYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX
peaKImsIx

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO3/yXa, CIIOCOObI
€ro MpeI0TBPAIICHUS

https:/m.edsoo.ru/USNYSUUW2

26

[TpakTtrueckas padota Ne 3 o
teme «Ilomydyenue u codbupanue
KHCIIOPOJIa, U3YYEHHUE €TO
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u mpocToe
BenrectBo. Haxoxxnenue B
pupoIe

https://m.edsoo.ru/WD392ACWB

28

Ddusnueckue 1 XUMUYECKHC
cBoiicTBa Bojiopoaa. [Ilpumenenne
BOJIOPOJIa

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

TloHsaTHE O KHCIIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco6bI mostyueHust BOAOpOa B
nabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[Tpaktrueckas padota Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPOJIa, M3YUYCHHE €T
CBOWCTB»

https://m.edsoo.ru/SS3WAX33K

32

Momsipablii 00bE€M ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncienus o0bMa, KOJIHIECTBA
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WJIN
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brrunciienus 006EMOB ra30B II0
YpaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHa 00OBEMHBIX OTHOIIEHUI
rasos

https://m.edsoo.ru/9TQ8AXABY

35

dusnueckue 1 XUMUYECKUC
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBanuii. ITousitre 00
WHJUKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pacTBOpHUTEIIb.
HacsliiieHHbIe M HEHACHIIIEHHBIE
pacTtBOpbl. MaccoBas 105
BELIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuyeckas padota Ne 5 mo
teme «IIpuroroBrnenue pacTBOpoB
C onpeaenEéHHON MacCOBOM noJen

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pPacTBOPEHHOTO BEILIECTBAY

39

Konrtponsnas padota Ne2 o teme
«Kucnopon. Bonopon. Boga»

https://m.edsoo.ru/JIM7935DRY

40

Okcupl: cocTaB, Kiaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/STESJINAY

41

[TonyueHnue u xummudeckue
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCHUIIOB

https://m.edsoo.ru/8JAZ9Y WS2

42

OCHOBaHHUS: COCTaB,
KIaccuuKanys, HOMEHKIIATypa

https://m.edsoo.ru/5U397HUSC

43

[TomydeHnue u XuMu4YecKue
CBOMCTBAa OCHOBAHUIA

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsl: cocTas,
KIaccuuKaiys, HOMEHKIIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tonyuyenue u xumMu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHoCOOBI MOTYYEHHS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9T]J

47

[IpakTuueckas padora Ne 6.
PCHICHI/IG 3KCH€pI/IMeHTaJIBHBIX
3aga4 1o Teme «OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'eneTnueckas CBA3b MEXKIY
KJIACCAMHU HEOPTaHUYECKUX
COEIUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHNE U CUCTEMATHU3AIHS

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUH

50

Konrtponsnas padota Ne3 mo teme

"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAUHEHM"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble mONBITKM
KJIaccU(PUKALUU XUMHUUECKUX
aneMeHToB. [IoHsATHE O rpynmax
CXO/IHBIX 3JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Ieproanueckuii 3aK0H U
IIepuonunueckas cucreMa
XUMHYECKHX 31eMeHToB /. 1.
MenneneeBa

https://m.edsoo.ru/X9F1NR3US

53

[Ieproasl, rpynsl, MOATPYIIIBI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX siaep. 3oTombl

https://m.edsoo.ru/IMUDOMRSH

55

CTpoeHue NEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB
ITepuoanueckoii cucremsr /1. U.
Menpaeneesa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA II0 €T0 MOJI0KSHUIO B
ITepuonunueckoii cucreme /1. 1.
MenpeneeBa

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoanueckoro
3aKOHA JIJI1 Pa3BUTHUS HAYKH U
npaktuku. /. . MenneneeB —
YYEHBIN, IEAArOr U IPaKJaHuH

https://m.edsoo.ru/SZD8XEQ0QP

58

O000111eHNE U CUCTEMATH3ALINS

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

3HaHu# 1o Teme «CTpoeHune
aTomay / Beepoccuiickas
npoBepouHas paboTa

KoHntponbHas pabota Ne4 o Teme
«Ctpoenue aroma. XuMH4YECKast

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccuiickast
npoBepoyHas pabora
DIIEKTPOOTPULIATEIIHLHOCTH AaTOMOB

60 TPoOTPHI 1 https://m.edsoo.ru/HZA11OEDS§
XUMHYECKHUX DIIEMEHTOB

61 HNonnag xumuueckas cBsI3b 1 https://m.eds00.ru/3SY1RJKVI
Kosanenrnas nongapHas

62 p 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAs CBA3b
KoBanentnas HenossipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAs CBSI3b

64 CreneHp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKUCINATEIBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJILHBIE PEAKIIUU

66 OKHUCIIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/QPS46Z5PU
O000111eHNE U CUCTEMATH3ALINS

67 3HAHUHU 110 TeMe « XUMHUYECKas 1 https://m.edsoo.ru/4RH7M35NF
CBSI3bY
O0001IEHHE U CUCTEMATH3AIHS

68 3HaHU 1Mo TeMe «CTpoeHue 1 https://m.edsoo.ru/7DNRBZ948
aToMa. XUMUYECKas CBA3EL)

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoxka

Koan4yecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IMpakTnyeckue
padoThI

Jlara
U3ydeHu sl

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTesbHbIE PeCypChI

Ilepnonnueckuit 3aKoH.
Ilepuonnueckas cucreMa
XUMHUYECKHUX 31eMeHToB /1. H.
Meunpeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX IJIEMCHTOB
MEPBBIX TPEX MEPHOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIATYpa HEOPTaHMUECKHX
BEIIECTB

https:/m.edsoo.ru/WTO1WRA2Q

Bunasl XuMH4YeCKOU CBA3U U THIEI
KPUCTAJUTMYECKUX PEHIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbhas padora Nel o
teMe «IloBTrOpenue u
yriay0JsieHue 3HaHuH OCHOBHBIX
pasaenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Krnaccudukamnus XuMuaecKux
peaKLuil o pa3InyHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

[TonsiTEe 0 cKOpOCTH
XUMU4ecKou peakuuu. [Tonsatue
0 TOMOT'€HHBIX U F€TEPOreHHBIX
peakuusax

https://m.eds00.ru/6 VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IlousTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTH
XUMHUUYECKOHN peaKkiuu u
ITOJIOKEHNE XUMHYECKOT0
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

https://m.edso00.ru/648V11026

10

Teopust SIEKTPOIIUTHYECKON
nucconnanuu. CubHbIE U
ci1a0ble SIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNoHnHble ypaBHEHUS peakuii

https://m.edsoo.ru/VN2SBINI1R

12

XUMHYECKHE CBOMCTBA KUCIIOT 1
OCHOBAHMI B CBETE
npeicTaBIeHUI 00
AJIEKTPOTUTUYECKOMN
JTUCCOITHAITHHT

https://m.edsoo.ru/SHH81YVXI

13

XUMHYECKHE CBOMCTBA COJIeH B
CBeTe Mpe/CTaBIeHU 00
AIEKTPOJIUTHYECKON
JMCCOLMAIIHI

https:/m.edsoo.ru/ETD5QTS4G

14

[TonsaTne o runponuse coen

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHrE U CUCTEMATU3 AL
3HaHUH

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxTrueckas padbora Ne 1.
«Pemenue OKCIICPUMCHTAJIbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIT4

17

Kontponbnas padota Ne2 1o

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIICKTPOITUTHICCKAs
nucconuanus. XuMHYECKHe
peaKIu B paCTBOPAX»

18

OO6mras XxapaKTepucTruKa
rajoreHoB. XUMHUYECKUE
CBOICTBA Ha MpUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. ConsHast
KHUCJIOTa, XMMUYECKHE CBOICTBA,
[OJIyYEeHUE, IPUMEHEHUE

https://m.edsoo0.ru/CWVSHCD2M

20

[Tpaktuyeckas padora Ne 2 o
teme «llomyuenue cosstHON
KHCJIOTBI, U3yYEHUE €€ CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus o ypaBHEHUSIM
XUMUYECKUX PEAKLUN, ECITU
OJIMH U3 peareHToB J1aH B
n30bITKE

https://m.edsoo.ru/4BISHO70F

22

OO6mras xapakTepucTuka
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHbie MoIUDUKAIIH
cepbl. HaxoxxneHnue cepol u eé
COEJIMHEHUH B MPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBom0opo/1, CTPOCHHUE,
(hU3UYECKHe U XUMUYECKHE
CBOMCTBA

https://m.eds00.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHast KUCIIOTA,
¢bu3nueckue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIINH, JIEKAIIHAE
B OCHOBE ITPOMBIIIIIEHHOT'O
croco0a MoJTy4eHus: CepHOM
KHCIIOTBL. XUMUYECKOE
3arpsi3HEHUE OKPYKaroIIeH
Cpeibl COEAMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruunciienne MmaccoBoM 10U
BBIXO/Ia TPOJIYKTA PEAKIINHI

https://m.edsoo.ru/HSJE186 WN

28

OO6mras xapakTepucTruKa
aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
($U3UIEeCKre U XUMUYECKHE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AmMMUaK, ero Gpu3NYecKue u
XUMHYECKHE CBOMCTBA,
MOJy4YeHHE U IPUMEHEHHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTuueckas padora Ne 3 o
teMe «Ilomyuenune aMmmuaxa,
W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/JORP64I1F]

31

A30THas KHCIoTa, €6
(bU3UYECKHe U XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonbs3oBaHnue HUTPATOB U
COJIEl aMMOHMSI B KaU€CTBE
MUHEPATBHBIX YI0OPEHHIA.
XUMUYECKOE 3arpsA3HEHUE
OKpYKaroIle Cpepl
COCIMHEHUSAMHU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcun pochopa (V) u

https://m.eds00.1u/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbocdhopnas kucnoTa,
¢busnveckne 1 XUMHYECKUE
CBOWCTBA, MOJIyuYeHHE

34

Ucnons3zoBanue pocdaToB B
KaueCTBE MUHEPATBHBIX
yaoOpeHuid. 3arpsisHeHHE
MPUPOJIHOH cpeabl hochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

VYraepon, pacipocTpaHEeHUE B
npupoje, Gpuznueckue u
XUMUYECKHE CBOWCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupl yriaepoja, ux
bu3nvecKre 1 XUMHYECKUE
CBOMCTBA. DKOJIOTHYECKUE
poOJIeMBbI, CBSI3aHHBIE C
okcunom yriaepona (IV)

https://m.eds0o.ru/OXQAPGNCF

37

VronnHasg KMCIIOTa U €€ COn

https://m.edsoo.ru/OHQHD6IPA

38

[TpakTrueckas padora Ne 4 o
teMe "[lonydyeHue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-MOH"

https://m.edsoo.ru/G2HZXQGCS

39

[TepBoHavanbpHBIC TOHATHS 00
OPraHUYECKUX BELIECTBAX KaK O
COEIMHEHUSAX yTiIepoza

https://m.edsoo0.ru/30TIZ109Z

40

Kpemuuii u ero coequueHus

https://m.edsoo.ru/75JXNHOIg

41

[TpakTrueckas pabora Ne 5.
Pelenne skciepuMEHTAIBHBIX
3aj1a4d 1mo TeMe «BakHelume
HEMETAJUIBI M UX COCTUHCHUS

https://m.edsoo.ru/O7ESDOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTponbhas pabora Ne3 no
TeMe «BaxxHelinme HeMeTauIbl 1
HUX COEIUHEHUI»

https://m.edsoo.ru/S85J9UGH3

43

OO6mras XxapaKTepucTruKa
XUMHUYCCKHUX JICMCHTOB —
MeTamioB. MeTramindecKas CBSI3b
M MeTaJlJndecKas
KpUCTAJUTMYECKas pelIéTKa.
du3nyeckue CBOMCTBA METAJIJIOB

https:/m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKUE CBOMCTBA
METAJJIOB. DJIEKTPOXUMHUYECKUI
PsA HAaNpsKEHUH METalIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crnocoObI MOTyYEHUS
MCETAJIJIOB. CHHaBBI. BBI‘-II/ICJ'IGHI/ISI
10 ypaBHeHI/ISIM XUMHUYCCKUX
peakuui, eclii OJIUH U3
PCareHTOB COACPIKUT MPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

Ilonsarue o KOppO31uu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

IIleno4nkie MeTaJIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Okcuapl ¥ THIPOKCUIBI HATPUS U
KaJTus

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenoyHO3eMENBHBIE METAIIITBI —
KaJILIUHA ¥ MarHui

https://m.edsoo.ru/REOCDYO0K6

50

Bakueiiniie coetuHEHU
KaJbLsg

https://m.edsoo.ru/CJIR96CMZA

51

O06001IEeHHE U CUCTEMATU3 ALY
3HAHUH

https://m.edso0o0.ru/OSPXGG1BE

52

JKEcTKOCTE BOABI U CIIOCOOEI €€

https://m.edsoo.ru/ WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHHUS

53

[Tpaktuyeckas padora Ne 6 o
teme "XKEcTKocTh BOJBI U
METOJIbl €€ yCTpaHEeHHS"

https://m.edsoo.ru/NF1IROKB&J

54

AJTOMUHAN

https://m.edso0.ru/9ZJ8RD1TV

55

AmpoTepHbIe CBOICTBa OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NISKIIOJ5

56

Kemnezo

https://m.edsoo.ru/F20NJR5SSR

57

OKCHUIBI, THIPOKCHIIBI U COJTU
xenesa (II) u xenesa (I11)

https://m.edsoo.ru/1RTUBLAMP

58

O00011IeHNE U CUCTEMATU3ALM
3HaHUHU

https:/m.edsoo.ru/NAON6HGKZ

59

[TpakTuyeckas padota Ne 7.
Pemenne skcriepuMeHTalIbHBIX
3aj1a4 110 TeMe «BakHelme
METAJJIBI U UX COCAUHCHUA»

https:/m.edsoo.ru/ZN7G0QSMX

60

Boruncnenus no ypaBHEHUAM
XUMHUYECKHUX PEaKLHH, ECIIH
OJIMH U3 PEareHTOoB JIaH B
M30BITKE WU COJEPIKUT
npumecHu. Beraucienus
MacCOBOM J0JIU BBIXOJA
IIPOAYKTA pEaKLun

https://m.edsoo.ru/AYD2HESIY

61

O0001IeHNE U CUCTEMATU3ALM
3HAHUU

https://m.edsoo.ru/B8TOVTKOP

62

Konrponsnas padora Ne4 no
TeMe «BaxHenime MeTauibl U
UX COEIUHEHUI»

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemectBa u marepuaiibl B

63 . 1 https://m.eds00.ru/OFI32JMT0
[MOBCEIHEBHOM XKU3HU YeI0BEKA
XHUMHUYECKOE 3arpsi3HEHNE

64 N P 1 https://m.edsoo0.ru/9ANGYEYQI
OKPY’KarOIIeH cpebl
Pone xrMum B pemenun

65 1 https://m.edsoo.ru/180203Y28
HKOJIOTHYECKUX MPOOIIeM
O00011IeHNE U CUCTEMATU3 AL

66 B 1 https://m.edsoo.ru/DT1BAS5U4
3HaHUHU 110 TeMe «BemecTsa
O06001IeHNEe U CUCTEMATU3 AU

67 3HAHUH 110 TeME « XHUMHUYECKHE 1 https://m.eds00.ru/P52TIZNXV
peakuum»
O0001IeHNE U CUCTEMATU3ALM

68 3HaHUH 110 TeMe «OCHOBEI 1 https://m.edsoo.ru/TMK36TJZG
HEOPraHUYECKON XUMUID)

OBHIEE KOJIMYECTBO HACOB I10 68
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https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘laHLHLIC XUMHUYCCKUC ITOHATHA

1.1

packphIBaThb CMBICI OCHOBHBIX XHMHUYECKHMX [MOHSITHH: aToM,
MOJIEKYyJla, XHMHYECKUH OJIIEMEHT, IPOCTOE BEIIEeCTBO, CII0KHOE
BEIIIECTBO, CMeCh (OIHOPOAHAs W HEOJHOPOJIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAS aTOMHAs M MOJICKYJIIpHAs Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHUYECKOTO
JJIEeMEHTa B COCAMHCHUU, MOJISIPHBIM OOBEM, XUMHUYECKas peaxius,
KIaccu(UKAMg ~ pPEeaKIuil:  peaklud  COCOUHECHHS,  PEaKIUU
pasNoKeHUsl, PEeaKIUh 3aMENICHUs, peakluuu oOMeHa, 5K30- U
SHAOTEPMHUUECKHE PEAKINH, TEIUIOBOM A((dexT peakuuu, pacTBoOp,

MacCCoBas A0JI1 BEIICCTBA (HpOI_IeHTHaH KOHHCHTpaHI/IH) B pacTBOpC

1.2

WIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATUHA H

MNPUMCHATH 3TU MMOHATHA IMPU OITMCAaHWK BCIIECCTB U UX HpeBpaIlIGHI/Iﬁ

1.3

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JUJIsl COCTaBIICHUS (OpMyI

BEILIECTB U YPAaBHECHUN XUMHUYECKUX PEAKIUN

1.4

PAaCKpbIBATh CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
NNOCTOAHCTBA COCTaBa, d4ATOMHO-MOJICKYJIAPDHOTO YUYCHUA, 3adKOHaA

ABoraapo

1.5

ONpCacIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

1.6

KJ1accu(UUUpPOBaTh XUMHUYECKHE peakuuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOILIMX B PEAKIIUH BEUIECTB, MO TETIIOBOMY dPQEKTY)

1.7

BBIYUCIATH OTHOCUTCIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAcCChI

BCIICCTB




1.8

BBIUUCIISITH MAacCOBYIO JOJI0 XMMHUYECKOIO 3JeMEHTa Mo (opmyse

COEIMHEHUS,

1.9

BBIYHUCJIATH MAaCCOBYIO JOJIO BCIIECCTBA B PACTBOPC

1.10

NPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOJbI IO3HAHUA — Ha6J'IIO)1€HI/Ie,
HU3MEpCHUC, MOACINPOBAHHUC, OKCIICPUMCHT (peaﬂbHHﬁ n

MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeacTaBUTEIN HEOPTaHUYECKUX BELIECTBY

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TMOHATHH: OKCH[I,

KucJjiora, OCHOBaHUEC, COJIb

2.2

OonpeaAciTb NPHUHAIJICKHOCTL BCIHICCTB K OHpe,Z[eJIéHHOMy KJIaccy

COEMHEHUH 1o popMyaM

23

KJ'IaCCI/I(i)I/II_[I/IpOBaTB HCOPraHMYCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XHUMHYECKHE CBOWMCTBA
BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPXKAas OMHCAHWE NpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

2.5

IMPOrHO3UPOBATH CBOMCTBaA BE€IICCTB B 3aBUCHMMOCTH OT HX
KaQUCCTBCHHOI'O COCTaBa, BO3MOXHOCTU MNPOTCKAHHUA XHUMHUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHLIX YCIIOBUAX

2.6

CleoBaTh TMpaBWIaM TMOJB30BaHUSA XHUMHUYECKOM TMOCYIoM U
7ab0paTopHBIM O0OpYAOBaHMEM, a TaKKe IMpaBWIaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMHU IO BBIIOJIHEHHUIO
1a00paTOPHBIX XMMHYECKUX OMBITOB IO TMOJIYYEHHIO M COOHMpaHUIO
ra3o00pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOIA), MPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHOM MaCcCOBOM J0JIE pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH U MPOBOJNUTH XUMHUYCCKHUEC 3KCIICPUMCHTBI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JIAKMYC, (peHonTanent, METHIIOPAHK U JpyTHE)

2.7

IpOBOAUTDH paCLIéTBI 110 YpaBHCHHUIO XUMHYECKOMN pcaknuuun

ITo Teme: «llepuommueckuit 3axkoH u Ilepuonuueckas cucrtema
xumuueckux ssemeHTtoB J[. M. MennpeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBHTEIIHLHEIC pEaKInum»

3.1

pacKpbIBaThb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSTHIH: AApO aroma,
JJNIEKTPOHHBIA CJOW aroma, aToMHas OpOWTalb, pPaaUyC aToMa,

XUMHYCCKAsA CBA3b, MOJIKIpHAd W HCMOJISIpHAA KOBAJICHTHASA CBA3b,




3JIEKTPOOTPUIIATEIPHOCTh, HOHHAS CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

32

KHaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC DJICMCHTHI

33

OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonnueckoit
CUCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3NU4aTh MOHITHS «TJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoarpynmna (brpymnma)y,

«MaJble» U «OOJIbIINE) IEPpUOAbI

3.4

packpeiBath cMmbici [lepuogmyeckoro 3akona J[.MI. Menneneena:
ACMOHCTPUPOBATH TIOHUMAHUEC HGpPIOI[PI‘-ICCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT UX IIOJOXCHHSA B HepHOHquCKOﬁ

CHCTEMC

3.5

COOTHOCHUTH 0603Ha‘leHI/I$I, KOTOpPBIC HMCIOTCA B Ta6J'II/II_IC
«Hepuonnqecxaﬂ CHUCTEMA XHUMHUYCCKUX 9JICMCHTOB Z[I/I
MenpgeneeBa» ¢ YHCIOBBIMU XApPaAKTECPpUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apsaa  sdapa, 061uee YHUCJI0

3JIEKTPOHOB U paclpeiesieHne UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OIpCacC/ATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

OMpEeNEeNsATh BUJ XHUMHYECKON CBs3M (KOBaJieHTHAas W HWOHHAas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KVIIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJ/IbTAThI 0CBOCHHUSA OCHOBHOM
06p330BaTeJ1bH0]71 nporpaMmmMmsl OCHOBHOI'O 001ero OGPEBOB&HHH

1

ITo Teme: «BemecTBO 1 XUMHAYECKasH peakus

1.1

packpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PpacTBOp,
AJEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAsT AMCCOLUALu,
peakiMy HMOHHOro OOMEHa, KaTalu3aTrop, XMMHYECKOe pPaBHOBECHE,
o0Opatumble U HeoOpaTUMble peakuuuy,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIBHbBIE peakuuuy, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE W BOCCTAHOBIIEHUE, aJUIOTPOIIMS,
aM(pOTEepHOCTb,  XMMHUYECKas  CBA3b  (KOBAJIEHTHas, MOHHafi,

MeTaHHquCKaﬂ), KpuCTaJlJINYCCKass peméTKa, CIINIaBbI, CKOPOCTH




XUMHYECKOW peaKnu

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XUMHYCCKUX MOHATHH H

NPUMCHATH 5TU MMOHATHA IIPU OITMCAaHUU BCIICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUSA DJJICKTPOJIUTUYECKOM AUCCOLMALUU KUCIIOT,
LIEJI0Yed U COJICH, IOJHBIE U COKPALIEHHBIE YPAaBHEHMs peaKIUil

HOHHOI'0 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOI'O OajlaHCca 3TUX peakuuit

1.5

IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XUMHUYECKOM pEeaKIuu

Ilo Temam: «Hemetamnel M ux coenuHeHuss» U «MeTauibl U HUX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIME U ceU(PUIECKIe XUMUYECKUE
CBOMCTBA MPOCTBIX U CJOXKHBIX BEIIECTB, MOJATBEPKIasi OIMUCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIINUX

XUMHYECKHUX PEaKIni

2.2

COCTaBJIATh YPAaBHCHUA peaKIII/IfI, MMOATBCPKAAIOIUX CYHICCTBOBAHUEC

T€HETHYECKOI CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

MIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUH,
BO3MOXHOCTU MPOTCKAHUA XUMHUYCCKHUX HpeBpaH.[eHI/Iﬁ B pa3JIMYHbIX

YCIOBHSIX

24

CJIeJIOBaTh TpaBHJAM TIOJBb30BaHUS XMMHUYECKOH TMOCYyAOH U
7a00paTOpHBIM 00O0pYJOBaHHEM, a TAKXKE IpaBUaM OOpAIICHUS C
BCIICCTBAMHU B COOTBETCTBUHM C HHCTPYKOUSAMHU I10 BBIIIOJIHCHUIO
.]'Ia60paTOpHI>IX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/II-O

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

MPOBOJUTH PEAaKIUH, MOATBEPXKIAIONINE KAuCCTBEHHBIH COCTaB
pa3iMYHBIX BEIIECTB: pPACIO3HABaTh OMNBITHBIM IMYTEM XJIOPHU-,
Opomun, wuoaun,  Kapbonat, Qocdar, cunukar, cynbdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «XuMHs U OKpY>Karolasi cpeaa

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuyeckux moHsatuil: [IJIK

BCIICCTBA, KOPPO3Hd METAJIJIOB

32

NPUMCHATH OCHOBHBIC OIICpaIluU MBICITUTEIbHOM ACATCIIBHOCTH —




aHaIU3 W CHHTE3, CpaBHEHHE, O00O0OIIECHUE, CHCTeMaTH3aINIO,
BBISIBJICHUC HpI/I‘-II/IHHO-CJICI[CTBeHHBIX CBSI3€I>1 —  JA I/I3y‘I€HI/I$I
CBOﬁCTB BCIICCTB U XHUMHUUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHaquBIC
METOJIbI TIO3HAHUS — HAONIOJICHHWEe, HM3MEpPEHUE, MOJICTUPOBAHUE,

HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN )




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COlePKAHUS

1

HepBOHa‘IaHBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMUM B KW3HU 4YEJIOBEKAa. XUMHSI B CHUCTEME HayK.
Tena m BemecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHe 0 MEeTOJaX MO3HAHUSA B XUMUH. UHCTHIE BEIIECTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI W MOJICKYIJIbI. Xumudeckue dieMeHThl. CHUMBOJIBI  XMMHYECKHX

371eMeHTOB. [IpocTbie U cloKHBIE BelECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumuyeckass Gopmyia. BaneHTHOCTh aTOMOB XMMHMUYECKHUX 3JE€MEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHass  aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHAs Macca. MaccoBast oISl XUMUYECKOT 0 3JIEMEHTa

B COCOAMHCHHUH

1.5

KonuuectBo BemectBa. Monbs. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYpHBIX €AMHMII BemiecTBa. Pacuétel mo Qopmynam

XUMHNYCCKHUX COC,Z[I/IHGHPII;’I

1.6

Ou3n4ecKue U XUMHUYECKUE SIBICHHUS. XUMHUYECKas peakuus U €€ NPHU3HAKU.
3aKOH COXpaHEHMs Macchl BellecTB. XuMudeckue ypaBHenus. Knaccuduxanus

XUMHUYECKHUX PeaKIUil (COeTUHEHMs, pa3IoXKEeHHs, 3aMEIIeHNs, 0OMEHA)

1.7

XHUMHUUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCY0M, C IPaBUIAMHU
pabotel B mabopatopuu u mpuéMamu oOpamieHuss ¢ Ja0opaTOPHBIM
o0OpyOBaHHEM, H3y4YE€HHUE U OINHUCaHWe (UIUUYECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BeIecTB, HaOmofeHue QU3MUecKkux (IUIaBJICHHE BOCKa,
TasiHUE JIbJla, paCTUpPaHMUE caxapa B CTyIKE, KUIEHUE M KOHACHCALUs BOABI) U
XMMUYECKMX  (TOpeHHe  CBeYM, MPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTON) sIBIICHWM, HAOJIONCHHE W OIHUCAHHE
MPU3HAKOB IMPOTEKAaHHWs XUMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasiioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE XKeJle3a C pacTBOPOM

comu menu(Il), u3ydenue crmocoOoB pa3aeneHus: cMecel (C MOMOIIBI0 MarHUTa,




(bunpTpOoBaHUE, BBIMAPWBAHKE, MUCTUUIAIMSA, XpomaTtorpadus), MpOBEICHUE
OYHUCTKHU TIOBAPEHHOW COJIM, HAOIIOIEHUE U OTICAHHUE PE3YJITATOB MMPOBEICHUS
OTbITa, WUIFOCTPUPYIOLIErO 3aKOH COXpPaHEHMsI MacChl, CO3JlaHUE MoJelel

MOJIEKYJI (LIApPOCTEPIKHEBBIX )

Baxwueiiiine NpeACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kuciopom — 3IeMEHT W MPOCTOE
BeniecTBo. HaxoxmeHue Kuciopoaa B mpupoje, (GpU3MuecKue M XUMUYECKHE
cBoiicTtBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucimopona. CrocoOb!
MOJIyYCeHUsT KHCJIOpoJa B JA0OpPaTOpHH M MPOMBIIIICHHOCTH. KpyroBopot

Kuciaopozaa B npupoze. O30H — ajutoTpoInHas MOAU(UKALIKSA KUCIOpOaa

2.2

TennoBoil A3 PeKT XUMUIECKOI peaklni, TEPMOXUMUYECKHE YPaBHEHUS, SK30-
U DHAOTEPMHUUYECKHE peakiuu. TOoIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHHE TApHUKOBOTO 3(pekra, pa3pylieHne 030HOBOTO CII0s
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Bonopon — smeMeHT M mpocToe BemiecTBO. HaxokneHwe Bomopoaa B MPHPOIE,
(U3MYeCKHe W XUMHYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI ITOTyYeHUS.

Kucnorte! u conu

24

Mounsipabiit 00BEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM ypaBHEHUSM

2.5

Odusnyeckue CcBoWcTBa BOAbl. Boga kak pactBopuTenb. PacTBOpBL
HacpilienHpie 1 HEHACBIIEHHBIE PacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 4011 BeleCTBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojae M B XKU3HMU 4denoBeka. Kpyroeopor
BOJAbl B TpHUpPOAE. 3arpsi3HEHHE MNPUPOJIHBIX BoJA. OxpaHa M OYHUCTKA

NpUPOAHBIX BOJ

2.6

Knaccudukamus Heopranmveckux coenuHennid. Oxcuapl. Knaccudukanms
OKCHJIOB: cojieo0pa3yromue (OCHOBHbBIE, KHUCJIOTHbIE, am(oOTepHble) U
HecosneoOpasytomue. Homenkmarypa oxcumoB. DPuU3WYECKHE U XUMUYCCKUE

CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB

2.7

OcnoBanust. Knaccudukauus ocHOBaHMA: HIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBanuii. duU3nyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lonydyenne ocHOBaHUMU

2.8

Kucnorel. Knaccudukamms kucior. Homenkmarypa kucior. Dusnueckue u
XUMHYECKHE cBoucTBa KuciaoT. Pang axtuBHocTH MetawioB H.H. Bekerosa.

[Tonydyenue kucior

2.9

Comu. Homenknatypa coneit. dusnyeckre M XMMHYECKHE CBOMCTBA COJIEH.

[Tomyuenue couneit




2.10

I'enetnueckas cBI3b MCKAY KlIaCcCaMH HECOPTaHUICCKHUX COC}II/IHCHI/II\/'I

2.11

XUMUYECKUN  OKCIIEPUMEHT: KAYE€CTBEHHOE  OIPENEIICHHE  COAECpKAHUA
KHUCJIOpOAa B BO3/AyXe, MOJIy4eHHE, COOMpaHHe, paclo3HABaHUE U H3yUCHHE
CBOWCTB KUCJIOPO/a, HAOIIOACHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOIAOM U
yCIIOBHS BO3HHUKHOBEHUS U IpEKpalleHus: ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
o0Opa3liaMM OKCHJOB M OINMCAHUE HX CBOICTB, NOJy4YeHHE, COOHMpaHHe,
pacro3HaBaHHE M H3yuYeHHE CBOMCTB BojOpoja (TOpeHHE), B3aMMOJACHCTBHE
Bozopoaa ¢ okcunoM meau(Il) (Bo3aMOKHO MCTIOIB30BaHKUE BHICOMATEPHATIOB),
HaOmroZieHne OoOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIeI0BaHHE
0COOEHHOCTEl pacTBOPEHMS BEIECTB C Pa3IMYHOM  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBA, B3aMMOJEIHCTBHE BOJAbI C METaulaMH (HATPUEM U KaJIbLUEM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPHAIIOB), OIPEACIECHUE PACTBOPOB
KHCIIOT M IIEJIOYEeHl C IOMOIIbI0 HWHAMKATOPOB, HCCJEN0BaHUE 00pa3LoB
HEOPraHMYECKHUX BEILIECTB pAa3JIMYHBIX KJIacCOB, HAOJIOJCHHE W3MEHEHHS
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJIOYel, H3ydeHue
B3auMonencTBus okcuga meau(ll) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C
MeTaJUIaMH, peaKUuil HeUTpanu3auy, Noay4eHne HepacTBOPUMbIX OCHOBaHUH,
BBITECHEHME OJHOIO MeTaula JpyrMM U3 pacTBOpa COJIM, pELIeHHE
HKCHEPUMEHTAIBHBIX 33/au Mo TeMme «BaxkHelinne Kiaacchl HEOPraHUYECKUX

COCIUHEHUIN

[Tepnonnueckuii 3axoH u [leproandeckast CHCTEMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBble TOMBITKH KiIacCH(PHUKAIMKM XUMHUYECKUX dJieMeHTOB. [loHATHE O
IpyMIax CXOTHBIX 3JEMEHTOB (IIEJIOYHBIC M IICIIOYHO3EMEIbHBIC METaslIbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yloT amdoTepHbIC

OKCHUJIbI U TUAPOKCHIBI

32

[Iepnonnueckuii 3axoH. [lepuogudeckas cucreMa XUMHYECKUX dieMeHToB J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEpHOHAS bopmbI
[lepuonnueckoit cucremsl xumuueckux odnemMeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnel. PU3MYECKUN CMBICI IOPSIAKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpyImibl 3JICMCHTA

33

Ctpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHsl. CTpoeHue

JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHMHUYECKUX DIIEMEHTOB




[Tepnonnueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 10 €ro nojoxeHuto B [lepuoguueckoii cucreme [I.1. Menneneena

34

3aKOHOMEpPHOCTM HW3MEHEHHUs paauyca aTOMOB XHMHUYECKHX JIJIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB II0 TIPYNIaM M IEPUOJAM.
3nauenue [lepumonnyeckoro 3axkoHa u Ilepuonndeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIs pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)kaaHuH

3.5

Xumuyeckass cBaA3b. KoBaneHTHas (HOJspHAsT M HENOJSpHAas) CBA3b.

SHGKTpOOTpI/IIIaTGHLHOCTB XHMHYSCKHX 3JIeMEHTOB. MloHHAs CBA3b

3.6

Crenenp okucicHusA. OKHCIUTEIHEHOBOCCTAHOBUTEIBLHBIC pCaKuunu. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH OKCIICPUMCHT: HU3YUYCHUC 06pa3u013 BCIICCTB MCTAJIOB H
HEMCTAJIJIOB, B3aHMOJICICTBHE HApOKCHUAa HOHUHKAa € PACTBOPAMH KHUCIIOT H
menoqeﬁ, IMPOBEACHUEC OIIBITOB, WINIIOCTPUPYIOMIUX HNPUMEPLI OKHUCIUTCIIBHO-

BOCCTAHOBUTCJIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKIuu pa3ioKCHUA, COG,I[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

BemectBo u xumunueckas peakuus. [loBropenue

1.1

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHYECKHUX deMeHToB [I.1.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB
XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KajlMs, KaJbLiUd M HX
COEIMHEHUI B COOTBETCTBUU C IOJIOXKEHHEM 3JeMEHTOB B llepnonnueckoit

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUAbl XMUMHYECKOM CBsI3U. THMBI KPUCTANIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKOW PEIIETKU
U BHJIa XUMU4eckoi cBsi3u. Kimaccudukanus 1 HOMEHKIaTypa HeOpraHM4eCKHX
BEIIECTB (MEXIyHapOaHAs W TPUBUAIbHAS). XUMUYECKHE CBOWCTBA BEIICCTB,
OTHOCAIIUXCSA K Pa3Iu4yHbIM  KJaccaM HEOPraHWYeCKUX COCIMHEHHI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKUX PeakIMid M0 Pa3InYHbIM MpU3HAKaM (IO YUCTY H
COCTaBy YYacCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Io

H3MEHEHHUIO CTENeHEH OKHMCIICHHS XHUMHYECKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4YacTHIO KaTajm3aTopa). OK30- H  JIHAOTEPMUYECKHE  PEaKIUH,

TEPMOXUMHUYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTU XUMHUYECKON peaKIuu

1.4

[Tonsatne 00 OOpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. IloHsTue o
TOMOTEHHBIX M TeTepOreHHBIX peakuusax. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOH pPEaKIUU U TIOJ0XKECHUE

XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEaKLUH, AIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHHE  ypaBHEHHA
OKHCINTECIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI C HCIIOJIB30BaHHEM MCETOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOIUAIUU. DIIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtuonsl, annonsl. MexaHu3m JUCCOIMAIIMU BELIECTB C PA3IUYHBIMU BHIAMHU
xuMuueckoi cBsazu. CteneHp qucconnanuu. CUIbHBIC U cla0ble dIIEKTPOIUTHIL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHHUS pPEaKUUid MOHHOTO OOMeEeHa,
MOJTHBIE W COKpalIéHHbIE HOHHBIE ypaBHEHHWsS peakimii. CBOHCTBAa KHCIOT,
OCHOBaHHUH M COJIM B CBeTE€ TIPEACTABICHHUH 00 OJIEKTPOJMTHYSCKON

nucconuranuu. KauectBeHHble peakiinu Ha MOHBI. [[oHsTHE O TMApPOIU3E coneit

1.7

XUMHUYECKUU OKCIICPUMCHT: O3HAKOMJIICHUEC C MOJACIIAMHU KPUCTAIINYCCKUX
peIméTOK HEOPraHWYEeCKHUX BEIIECTB — METAIJIOB W HeMeTawioB (Tpadura u
ajaMasa), CJIOXHBIX BEIIECTB (XJIOpUIa HATpUs), UCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOM peakiuh OT BO3ACHCTBHUS PA3IUYHBIX (PAKTOPOB;
WCCJIEIOBAaHUE  DJICKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  MpoIecca
JUCCOLIMALMM  KHUCIIOT, IIeNo4Ye M coledl (BO3MOXKHO HCIHOJB30BaHUE
BUICOMATEPUAIIOB); TPOBEJCHUE ONBITOB, HUTIOCTPUPYIONUX TPU3HAKA
MPOTEKaHMs PeaKIuii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BHIJICICHUE ra3a,
0o0pa3oBaHUE BOJBI); ONBITOB, HUTFOCTPHPYIONUX HPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJBHBIX PEaKIUi (FOpeHHE, PEaKIuh pa3IOXKCHUS, COSTUHEHHUS);
pacro3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMOIIBI0 Ka4eCTBEHHBIX peaKIUi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamnsl u ux COCIUHCHUA

2.1

OOmass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3nYecKrue CBONCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBA Ha TMpHUMEpe XJopa
(B3amMoOJIeCTBHE C MeTajulaMH, HEMETa/IaMH, IesIo4amMu). XJIOPOBOIOPO.

ComngHast KHCJIOTa, XUMHUYECKHUE CBOMCTBA, MOJyYEHHE, MpUMEHEHHE. [[elicTBue




XJI0pa ¥ XJIOPOBOAOPOAA HAa OpPraHU3M 4esOBeKa. BaxkHehmme XJIopuabsl U UxX

HAaXO0XJIEHHUE B IPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHune u pusnyeckue cBOMCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAILMU
KHUCJIOpPOAa U cepbl. XMMHUYECKHe cBoicTBa cepbl. CepoBOIOpON, CTPOEHUE,
¢dbusznueckue M XUMHYECKHe cBoWcTBA. OKCHIBI CEpbl KaK MpEeACTaBUTEIN
KHCIIOTHBIX OKcuAOB. CepHasi KucCOTa, PU3NYECKHE M XUMUYECKHE CBOWCTBA
(oOmuue Kak TpeacTaBUTENs Kjacca KUCIOT U Crenu(puIecKre). XUMUYECKHE
peaxiyn, JieKanpe B OCHOBE NMPOMBIIUICHHOTO CITOCO0a TOMYYEHHUS CEPHOM
kucioTel. [lpumenenne. Conmu cepHOW KHCIIOTHI, KAa4eCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIMHEHUH B Npupoae. XUMHUYIECKOe
3arps3HEHUE OKPY)KAIOLIeH Cpeabl COCTUHEHUSIMU Cepbl (KUCIIOTHBIEC JI0XK[IH,

3arpsA3HEHUE BO3AyXa ¥ BOJOEMOB), CIIOCOOBI €I0 MPEIOTBPALICHUS
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OObmass xapaktepuctuka d31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHHS
aTOMOB, XapaKTePHbIE CTENIEHU OKUCIEHUS. A30T, pacClIipOCTpaHEHHUE B IIPUPO/IE,
(dbu3nvecKkre U XUMHUYECKHEe CBoMCTBA. KpyroBopoT a3ora B mpupojae. AMMHaK,
ero (U3MYEeCKUe W XMMHUYECKHE CBOWCTBA, MOJydeHHe W npumeHenue. Conn
aMMOHUsS, UX (QU3NYECKHEe ¢ XHUMUYECKHE CBOWCTBA, MPUMEHCHHE.
KauecTtBeHHas peakiusi Ha MOHbI aMMOHHMS. A30THasi KUCJIOTa, €€ MOJyYCHHE,
¢u3nueckne W XMMUYCCKHE CBOMCTBa (OOIIME Kak MPEACTaBHTENs Kiiacca
KHCIIOT U crerududeckue). Vcmomb30BaHue HUTPATOB W COJCH aMMOHHS B
KayecTBe MHHEPAJIbHBIX yNOOpeHni. XUMHUECKOE 3arps3HEHUE OKpPY>Karolle
Cpebl COEIUHEHUSIMH a30Ta (KUCIOTHBIE TOXKAH, 3arps3HEHUE BO3/4yXa, MOYBBI

1 BOJOEMOB)
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docdop, amnorpornHble Mogudukanuu dochopa, GU3MIECKUE U XUMUUYECKHE
ceorictBa. Oxcupa dochopa(V) u docdopnas kucnora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, ToiydeHue. lcnonp3oBaHue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX yJ100peHuit

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. YTJEpokd, aJUIOTPOIIHBIE
MOIU(UKAIINK, PACHPOCTPAHEHUE B TpPHPOJE, (U3MYECKHe M XUMHUYECKHE
cBoiicTBa. Axcop6uus. Kpyrosopor yriepona B npupoae. OKcuabl yriepoja,
ux (uznyeckue W XMMHUYECKHUE CBOWCTBA, ACWCTBUE HA >KUBbIE OpPraHU3MBbI,

MOJIYyUYCHHUEC U MPUMCHCHHUC. DKoJIOTrHYecKue HpO6J’ICMH, CBA3aHHBIC C OKCHUJOM




yriepoaa(lV); rumote3za riao0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
a¢dexr. YrompHas KUCIOTAa W €€ COMU, WX (PUINICCKUE M XUMHUYCCKHUE
CBOICTBa, mojyueHue M npuMeHeHue. KauecTBeHHas peakuys Ha KapOOHaT-
noHsl. Mcrnons3oBaHue Kap60HaTOB B 6BITy, MCIHUIHWHE, TIMPOMBINUICHHOCTU U

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSX
yraepoaa (MeTaH, O9TaH, STWIEH, AaleTWJeH, 3TaHOJ, TJUIEPUH, YKCYCHas
kucnora). x coctaB u xumuyeckoe crpoeHue. [loHstne o Ouoigormvecku
BaXKHBIX BEILIECTBaX: XHpax, OelKax, yrieBoJax — W HMX pOJU B KHU3IHU
YeloBeKa. MarepuanbHOe €IWHCTBO OPraHMYECKUX W HEOPTaHUYECKUX

COeIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue ¥ XHUMHUYECKHE CBOICTBA, IMONyYeHHE H
npuMeHenne. CoequHEHUsT KpeMHHUs B mpupoje. OOmue mpenctaBieHus 00
okcuae kpemMHUA(IV) u kpemHueBoii kucnore. CUIUKAThI, UX UCIIOJIb30BaHUE B
ObITY, MEIUIIMHE, IPOMBIIIJICHHOCTH. BaxkHele cTpouTeabHble MaTepHabl:
KepaMMKa, CTEKJIO, LEMEHT, OeTOoH, »kene300eToH. IIpoGiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTHI; IIPOBEIECHHE KAYECTBEHHBIX PEaKIM Ha XJIOpWI-
WOHBI WM HAONIOJEHHE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPAKAIOLIHNE
¢u3nvecKkre U XMMUYECKHE CBOWCTBA TAJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
WCIOJb30BAaHNE BHJIEOMATEPHUATOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPHUIOB
(ranoreHu10B); O3HAKOMJICHHE C o00paslamMu cepbl M €€ COeIUHEHUSIMHU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMATepUalIOB); HaOMIOJEHHE Ipolecca
o0yriMBaHus caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3y4eHUe XMMHUYECKHX CBOMICTB pa30aBiIeHHOW CEpHON KHUCIOTHI, MPOBEJCHHE
KayeCTBEHHOW peakuuud Ha Ccyib(ar-uoH M HaOIIOJEHHE IpuU3HaKa eé
IIPOTEKaHMs; O3HaKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), 0O0pa3LamMu
a30THBIX U (oCcHOPHBIX YAOOPEHUH; TIOIyYeHUE, COOMpaHe, paclio3HaBaHUE U
W3y4YEHHE CBOWCTB aMMMAaKa; IIPOBEICHHE KAa4EeCTBEHHBIX pEaKIHWil Ha HOH
aMMOHUST ©  (ochaT-WOH W U3yYEHHE TNPU3HAKOB HX MPOTEKaHHS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BaHNUE BHUJEOMATEPUAIIOB); HU3YyUYEHUE MOJENIEH KPUCTAIUIMUECKHUX
peméTok anmasa, rpaduta, (QynuepeHa; O3HAKOMJIEHHE C IPOLECCOM

ancop6u1/11/1 paCTBOpéHHLIX BCIICCTB AKTUBHUPOBAHHBIM yrnéM n YCTPOﬁCTBOM




IIPOTHBOIa3a; IOJy4deHUe, coOMpaHHe, paclo3HaBaHME M HM3Y4YEHHE CBOICTB
YIJIEKUCIOro Tra3a; IPOBEJICHUE KAayeCTBEHHBIX peaklMid Ha KapOoHaT- U
CHWJIMKAaT-HOHBl M W3y4YEHUE IPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIIEHUE C
MPOAYKIMEN CHWJIMKATHOM IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHelmne HeMeTaJuIbl U UX COEIUHEHUI»

MeTamisl 1 UX COeTUHEHUS

3.1

OO6m1as xapakKTepUCTHKAa XUMUUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxenuss B llepmoamyeckoil cuctemMe Xumudeckux daemeHtoB .M.
MenneneeBa u cTpoeHust aToMOB. CTpoeHHEe MeTaUIOB. MeTainyeckast CBs3b U
METAJUTMYECKAss  KPUCTAIUIMYECKAs peméTka. ODJIEKTPOXUMHYECKUH  Psif

HaIlpsKEHUN METaJUIOB

3.2

dusnyeckue ¥ XUMHUYECKUE CBOWCTBA MeTaysioB. OOmme crnocoOsl MOTydYeHUs
MeTayuioB. [oHATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6I>ITy H IPOMBIIINICHHOCTH

3.3

[[leounble MeTambl: MoJIOKEeHHE B llepuoandeckoil cucTeMe XHUMHUYECKUX
snemeHToB [[.M. MeHneneeBa; CTpOeHHE UX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
dusnyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKCUIbI U
TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHHe WIeNIOYHBIX METaUIOB M UX

COeIMHEHUI

3.4

IllenouyHo3eMeabHEIE  METAAIbl MarHMii ©M  KaJbllUM: IOJ0XKCHHE B
[Iepuonnueckon cucrteMe xumMuueckux 3semeHToB [[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaXOXJeHHE B mnpupoae. Pu3nyeckrue M XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kajubliusg. BakHeWinmme coequHEHUs Kaiblus (OKCHJ, THIPOKCHI,

cosn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS

3.5

AmoMmuHMil: nionioxkeHue B lleproguyeckoil cucteMe XMMHYECKHX 3JIEMEHTOB
JI.I. MenneneeBa; CTpO€HME aTroMa; HaxoXAeHHWEe B npupone. Pusznyeckue u
XMUMUYECKHE CBOWCTBA aFOMUHMS. AMMOTEPHBIC CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B [lepuoguueckoit cucreme xuMmuueckux snementos J1.1.
Menneneesa; CTpOEHHME aToOMa; HAXOXIECHUE B npupone. Pu3nyeckue u
XUMHUYECKHE CBOMCTBa xkene3a. Okcuabl, THAPOKcHIbl U coym kenesza(ll) u

xene3a(lll), ux coctas, CBONCTBA U MOTyUEHUE

3.7

XUMUYIEeCKUH OKCIICPUMCEHT: O3HAKOMIJICHHUE C 06pa3uaMH MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKMMM CBOMCTBaMM; W3Y4YEHHE PpE3YyJbTaTOB KOPPO3UMH METAJIOB




(BO3MOXHO WCIIOJIH30BaHUE BHJIEOMATEPHATIOB), 0CcoOeHHOCTEH
B3aUMOJICHCTBUA OKCHAA KaJlbliUs MW HATPUS C BOJOH  (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHAIIOB); HWCCIICJJOBAHHE CBOMCTB KECTKOW BOJBI;
mpolecca TOpPEeHHsS JKelne3a B KUCIOpoAe (BO3MOXHO —HCIOJIB30BaHUE
BUJICOMATEPUANIOB); MPU3HAKOB MPOTEKAHMUS KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHus, kajblus, amoMuHus, nuHka, xene3a(ll) m xemesa(Ill), memu(Il);
HaOJI0/IEHNE W OMKCaHUE IMPOLIECCOB OKpAIIMBaHUS TUIAMEHM MOHAMU HaTpus,
Kamuss W Kanblug ~ (BO3MOXKHO — HCIIOJIb30BAaHME  BHUJIEOMATEpPHANIOB);
uccienoBaHue amQpoTEepHBIX CBOWCTB THIPOKCHAA aJIOMUHUS U TUIPOKCHIA
LIMHKa; pelIeHre SKCIIePUMEHTANbHBIX 33/1a4 10 TeMe «BakHele MeTamisl 1

HUX COCOAUHCHU)

XHMHsS M OKpyKarolas cpeaa

4.1

HoBble maTepuanbl u TexHonoruu. BemecTBa U mMaTepuainbl B MMOBCEIHEBHOU
JKU3HU 4eloBeKa. XUMUs U 340poBbe. be3omacHoe UCIOJIb30BaHUE BELIECTB U
XUMHUYECKHX peakiuil B ObiTy. llepBasi moMoIp Mpu XUMHUYECKHX OKOTaxX U

OTPABJICHHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxaromien cpensl [1JIK. Posb xuMuu B pemieHuN 3KOJI0THUYECKUX IPOoOIIeM.
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (Yroyib, HPUPOIHBIA Tra3, HEPTb),

MIPOYKTHI UX MEPEPAOOTKH, UX POIIb B OBITY U POMBIIUICHHOCTH
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XUMHUUECKUH SKCIIEPUMEHT: U3yueHHe 00pa3loB MaTepHalioB (CTEKIIO, CIUIABBI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIbI)




INPOBEPAEMBIE HA OI'D 110 XUMHUU TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHHUAA OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

Kon
NPoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NMPeAMETHBIM pe3y/ibTaTaM
0a30B0Or0 YPOBHsI OCBOCHHsI OCHOBHOIi 00pa3oBaTe/1bHO
NPOrpaMMbl OCHOBHOI0 0011ero od0pasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABA€MOCTH SIBJIEHUH MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIleH KyJIbTYpbl M IpPaKTHYECKOU
JESATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHHUEC MECTa XUMUU CPEAU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCETOAAX HMCCIICAJOBAHUA BCHOICCTB W HU3YUYCHUSA
XUMHNYCCKHUX peaKI.[HfI; YMCHHC HCIIOJIB30BAaTh MOOCIIN JJIA

OO0BSICHEHUS] CTPOCHHSI aTOMOB U MOJIEKYJI

1.3

0 cepax npodeccuoHanbHON NESITEIBPHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMHA TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHAYECKOH HAyKH, YTO MO3BOJHUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHUIO Kak cepy cBoer Oyayiel mpodeccnoHaIbHOM e TeIbHOCTH
U c/enaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO NpeaMeTa

MIpH MIepeX0/ie Ha YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

BJ'IaI[CHI/Ie CHUCTEMOM XWMHWYECKUX 3HAHUM U YMCHHUC IIPHUMCHSATDH

CUCTEMY XUMHUUYCCKHX 3HaHPII>'I, KOTOpas BKIHOYACT:

2.1

B.’:l)KHCfIHIPI@ XUMHWUYCCKHUEC TIOHSTHUA: XI/IMI/I‘ICCKI/II\/’I DJIEMCHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJICKYJIsIpHas
MacCChbl, KOJIMYCCTBO B€IICCTBA, MOJb, MOJ'DIpHaSI Mmacca, MOJIHpHBIfI
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, CONb (CpEemHss), XUMHUYECKas
peakuusi, peakUMH COEIUHEHUs, PEeaKLUUU PaA3JI0KEHUs, PEAKIUU
3aMelIeHus, peakiuu oOMeHa, TeIuIoBOW A(PGEKT peakiuu, dK30- U
SHIOTEPMHUYECKHUE PEaKIMH, PAacTBOpP, MaccoBas OIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUM, MacCcOBas IOJIS ¥ TIPOIIEHTHAST KOHIICHTPAIINS

BEIIIECTBA B PACTBOPE, PO aTOMa, AIIEKTPOHHBIN CIIONH aTOMa, aTOMHast




opOutanp, paaMyc aromMa, BaJEHTHOCTb, CTENEHb OKHCIIEHMUS,
XUMHYECKast CBSI3b, JJIEKTPOOTPHUIIATEILHOCTD, MOJIIPHAs U HEMOJsIpHAs
KOBaJICHTHAasA CBs3b, HOHHasA CBA3b, METANIMYCCKaA CBA3b,
KpUCTAJTMYecKast pemeTka (aTOMHas, WOHHAs, MeTaJUIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIUT,
ANIEKTPOJMTHUYECKAs  JTUCCOIMAlMsS, pEeaklMd HMOHHOrOo oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIHMHM,  OKUCIUTENh U
BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBICHHE, AJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, oOpaTHMble M HeOOpaTHMbIE peakluu,
CKOpPOCTh XUMHUYECKOW peakuuu, karamuzatop, [IJIK, kopposus

METAJIOB, CILIaBEI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MaccChl,
nepuonnueckui 3akoH .M. MeHnneneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABOTapo

23

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIAPpHAA TeOopus:, TCOpUiA

SJICKTpOHI/ITH‘IeCKOﬁ Jucconuanmu

Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHE TPaBUIIBHO UCIIOIB30BATh N3yUEHHBIC BEIIECTBA U MaTEPHUAIIBI
(B TOM uYHClie MHHEpalbHBIE YIOOpEHHs, METaUIbl M CIUIABHI,
MPOAYKTHl TepepabOTKH MPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrmsi, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
MIPOM3BOJICTBE U TIOHUMAaHHE 3HAYEHHUS JKUPOB, OCJIKOB, YIJIEBOJOB
JUIS OpraHU3Ma YelIoBeKa; yMEHHUE MPOrHO3UPOBATh BIUSHUE BEIIECTB
U XUMHYECKHX IPOIECCOB HAa OPraHM3M YEJIOBEKa U OKPYIKAIOLIYIO

MIPUPOHYIO CperlLy

3.2

YMEHUC HHTCTPHUPOBATH XUMHWUYCCKHUEC 3HAHHA CO 3HAHHUAMHU JOPYTIHX

y4eOHBIX IPEIMETOB
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HaJIMYHME OIbITa pabOTHl C PA3IMYHBIMU HMCTOYHUKAMU HH(OpMAIUH
0 XMMHMU (HaydyHas M HAy4YHO-IIOIyJISIpHAsl JIUTEpaTypa, CJIOBapH,

CIPaBOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLCHMBATDH I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX, HX
MIpEBPAICHUAX u MMPaKTUICCKOM IMPUMCHCHUU n YMCHHUC

HUCIOJb30BaTh €€ IS PEUICHUA y‘le6H0—H03HaBaTeJ’IBHHX 3aJa4

BJ'Ia)ICHI/Ie OCHOBaMH ITOHSATHHHOI'O arrmapara M CHMBOJHUYCCKOI'O

SA3bIKa XUMHUHU IJIA COCTAaBJICHHA (bOpMy.H HCOPraHWYCCKUX BCIICCTB,




YPaBHEHUI  XUMHYECKHUX  pPEaKIMd; OCHOBAMU  XHUMHYECKOM

HomeHknatypsl (IUPAC u TpuBuanbHoi)

YMeHue OOBSACHATH CBsI3b IMOJIOKEHHS dlieMeHTa B [lepuonndeckoid
CHCTEME C YHUCJIOBBIMU XAPAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsia siapa, oOIiee 4YHcio
ANEKTPOHOB), paCHpeleseHHEeM OJJIEKTPOHOB IO JHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBbIX TpéX IEpUoOa0B, KaJIUAd U KaJIbLHA

[IpencraBnenue 0 MEPUOIUYECKON  3aBUCHUMOCTH CBOMCTB
XUMUYECKHX SJIEMEHTOB (paJuyC aToma, 3JIEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOKHBIX BEIIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[lepuonanueckoit cucreme (B MallbIX TM€PUOJAX U  TJIABHBIX

MOArPYIIaXx) U 3JEKTPOHHOTO CTPOECHUS aTOMa

YMmeHue kiaaccupuupoBarh:

7.1

XUMHNYCCKHUEC DJICMCHTBI

7.2

HCOPraHUWYCCKHE BCUICCTBA

7.3

XUMHNYCCKUEC pCAKIIUA

YMeHue onpenensaTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHUSA XUMHUYCCKUX J3JICMCHTOB, 3apAal]

HOHa

8.2

BUJ XUMHYECKOM CBSI3U W THII KpHCTaHHquCKOﬁ CTPYKTYphbI B

COCIMHCHUAX

8.3

XapakTep Cpelbl B BOAHBIX PACTBOpPaX BEUIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIHTECIb 1 BOCCTAHOBUTCIIb

YMeHue XxapakTepu3oBaTh (GU3NUECKHE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, Tpadur, anmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJIop, HATpUW, Kalud, MarHui,

KaJIBIIMH, aJTFOMUHUH, JKeJe30)

9.2

CJIO)KHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPAacTBOPOB (BOAa,
aMMHaK, XJOpPOBOJOPOJl, CEPOBOJOPON, OKCHIbI U TUIAPOKCUIBI
metaioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u
I1I), oxcuast yraepona (II u IV), kpemuus (IV), azora u ¢ocdopa (111
u V), cepst (IV u VI), cepuucras, cepnas, a3orucras, a30THasd,

docdopHasi, yronpHas, KpeMHHUEBAsE KHCIIOTA U UX COJIN)

9.3

IIPOrHO3UPOBATH n XapaKTCpU30BaATh CBOMCTBaA BCIICCTB B




3aBUCHUMOCTH OT HMX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHNYCCKUX

HpeBpaHIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIC U NOHHBIC YPAaBHEHUsI PEAKLUN, B

10
TOM YHCIIE:
10.1 peaKkIuiit HFOHHOT'O0 OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIMIUX XUMHUYECKAE CBOWMCTBA M3YYEHHBIX KJIACCOB
' (TpyrmiIn) HEOPraHUYECKUX BELECTB
10.4 MOATBEPIKIAIOIINX TEHETUUECKYIO B3aMMOCBS3b MEKIYy HUMU
11 YMeHue BeIYUCIITh (IPOBOAUTH PACUETHI):
1 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
. MacCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00heM ra3oB
114 [0 ypaBHEHUSM XHMHUYECKUX pPEaKUUd M HAXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MACCy PEareHTOB WJIH MPOYKTOB PEAKIIUN
12 Bnanenne (3HaHWE OCHOB):
OCHOBHBIMM  METOJaMHM  Hay4YHOro Tmo3HaHus (HaOmroaeHue,
1 U3MEepeHue, SKCIIePUMEHT, MOICIMPOBAHNE) NIPU U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBJICHUH; YMEHHE CQPOpMYyIHpOBaTH NpodiemMy U
MIPEIIOKUTE TyTH €€ peIeHus
192 0e3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU, XUMHUYECKOU
' MOCY/I0M 1 JTa0OpaTOPHBIM 000PYIOBaHHEM
npaBmiIaMu 0€30MacHOro o0palieHus ¢ BEeCTBAMU, UCTIOIb3YEMbIMH
B TMOBCETHEBHOM XM3HH, IPaBUIIaMU MOBEACHHS B LIETSAX cOepekeHUs
13 3I0pOBbSl M OKpY’KaloIlled MNPUPOAHON Cpelbl; NMOHMMaHuEe Bpeaa
' (omacHOCTHM) BO3JCHCTBUS Ha >KHUBBIE OPraHMU3MBI OMNPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS M TPEIOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanuume mpakTWyeckuX HaBBIKOB TUIAHHUPOBAHMS U OCYIIECTBIICHUS
CIEAYIOIMIMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Yy4YCHHE U OonmucaHue (PU3MUYECKHX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/IIIGCKI/IMI/I u XUMHNYCCKNUMH SBJICHUAMM, OIIBITHI,




WJUTFOCTPUPYIOIIKE TPU3HAKY IPOTEKaHUS XUMUYECKUX PEaKIUN

13.2

U3y4eHHe CIIoco00B pa3JieNieHus cMece

13.3

MOJIyUYCHHUC KHUCIIOpOJa HW HU3YYCHHC CTo CBOﬁCTB; TMOJIYUCHHUC
BOOOpPOAa U HU3YUCHUC €TI0 CBOfICTB; MOJIYYCHHUC YTIJICKUCJIOIO ra3da U

HU3YYCHHUC €TI0 CBOﬁCTB; NOJIYUCHUC aMMHaKa U U3yYCHHUC €TO CBOICTB

13.4

MPUTOTOBJICHHUE PAaCcTBOPOB C OMNpene’l€HHOM MaccoBOW Jojei

pacTBOPEHHOTO BEIIECTBA

13.5

[IPUMEHEHNE MHUKaTOPOB (J1akmyca, METUJIOpAaHKa u
beHondTanenna) I ONpeNeIeHns] XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEeJI0Yer

13.6

WCCIIEIOBAHUE M ONHCAHHWE CBOWCTB HEOPraHUYECKUX BEILECTB
pa3iIMYHBIX KJIACCOB; U3YYECHUE B3aMMOJEHUCTBHS KUCIOT C METaJIAMH,
OKCHJIaMH  META/UIOB,  PaCTBOPHUMBIMH M HEPACTBOPUMBIMH
OCHOBaHMSIMH, COJISIMH; TOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBaHU;
BBITECHEHHE OJHOTO MeTayla JPYyrdM W3 pacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHIOB aJTIOMUHUA |

IIMHKA

13.7

pelIeHne SKCIePUMEHTAIBHBIX 337a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIIMHCHHUIY; «DNEKTPOIUTUYECKAS
aucconuanusay; «BaxkHelnme HeEMETAUIBI M HX COCIUHCHUSY,

«Baxneiinye MeTalIbl U UX COCIUHEHUS

13.8

XUMHAYECKHE  OKCIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHHS pPEaKIMii HOHHOTO OOMEHa; KayeCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJIHBIX PACTBOpPAaX HOHBI XJIOPUA-, OpOMUI-,
wonua-, cyinbdar-, ¢ocdar-, kapOoOHAT-, CHUIUKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHUsl, KaJIbIIHsl, AJTFOMIHHS,

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

14

YMmenue:

14.1

NpeACTaBIIATh PE3YJIbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBOJIOB,
JOKa3aTCJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

yYCTaHaBJIMBATh CBA3U MCKAY pCalbHO Ha6J'IIO,HaeMBIMI/I XHUMHUYCCKHUMU
SABJICHHUAMU U IMpoHEeCcCaMu, IMPOUCXOAAIIUMHA B MaKpO- U MUKPOMHPE,

OOBSICHSITH IPUIMHBI MHOTOOOPAa3Hsl BEIISCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii JJ1eMEHT COEePKAHUSA

1

HepBOHa‘IaHBHLIC XUMHUYCECKUC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckne dieMeHThl. CHMBOJBI  XHUMHYECKHX

9JICMCHTOB. HpOCTLIe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumudeckast (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHX dJIEMeHTOB. CTEIleHb

OKHCJICHUS

1.4

3aK0OH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTelnbHAas aTOMHAs Macca.
OtHocuTeNNbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JIs1 XUMHUYCECKOI'0 3JICMEHTA

B COCAMHCHUN

1.5

KonnyectBo BemiectBa. Monb. MomsipHas macca. MomsipHblii 00bEM Tra30B.

BzauMmocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

1.6

du3nyeckue M XUMHUYECKHE SBIICHHS. XUMHYecKas pcakuuAa H eé IIPpU3HAKHU.

3akoH COXpaHCHUS MAaCChbl BEUICCTB. Xumudeckue YPaBHCHUA

[lepuonuueckuii 3akoH u Ilepuomndeckas cucTeEMa XMMHYECKHX AJIEMEHTOB

J.1. Menneneea. CTpoeHHe aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucrema XuMu4deckux aemeHTos [1.1.
Menpeneesa. Ilepuoasl u rpynmnsl. @U3HYECKU CMBICI MOPSIKOBOIO HOMEPA,

HOMCPOB II€prUoaa U IpynIibl 3JICMCHTA

2.2

CTpOCHI/Ie atromoB. CocTaB aTOMHEBIX AA€p. M3oTomsl. SHCKTpOHH. CTpOCHI/Ie
QJICKTPOHHBIX 0007104eK aTOMOB MEPBLIX 20 XHMHYECKHX D3JIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menzaeneena
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3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kaylus, Kauplus (paguyca aTOMOB, JJIEKTPOOTPHULATEIHHOCTH,
METAJUTMYECKUX W HEMETAJUIMYECKUX CBOMCTB) H HMX COCJUHEHUUA B
COOTBETCTBUM C TMOJOXKEHHEM J3yeMeHToB B Ilepuoamdeckoit cucreme u

CTPOCHUCM UX AaTOMOB

Crtpoenue BemiecTna

3.1

Xumuueckass cBsi3b. KoBaneHTHas (monisipHass M HEMOJISIpHAsi)  CBSI3b.
DNeKTPOOTPUIATEIBHOCTh ~ XUMHUYECKHUX  dJeMeHTOB.  oHHas  CBsI3b.

MeTtamnmuueckas CBSI3b




3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHasi, HWOHHAs, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUNA KPUCTAIUIMYECKOM PEIIETKM U BUAA

XUMHYECKON CBA3U

Baxueiimme npeacTaBUTENM HEOPraHUYECKUX BellecTB. Hemeraimbl m ux

coequHeHMsA. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKJIaTypa HEOPTraHHMYECKUX COCIMHEHUI: OKCHIOB
(comeobpazyromiue: OCHOBHBIE, KHCJIOTHBIE, amdorepHsbIe) u
Hecosieo0pa3yromue; OCHOBaHWUW (IMIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT (KUCIIOpOJCONepKamue ¥ OECKHCIOPOAHBIE, OJIHOOCHOBHBIE W

MHOTOOCHOBHBIE); coJiel (CpeAHHUX U KUCIIbIX)

4.2

du3nyeckue W XHUMHYECKHE CBOMCTBA IMMPOCTBIX  BCHICCTB-HEMCTAJIJIOB!:

BOJIOPOJIa, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yraepona, KpeMHUS

4.3

®du3znyeckue U XHMHUYECKHE CBOMCTBA NIPOCTHIX BCHICCTB-MCTAJUIOB: JIUTHA,
HaTpu:A, Kajldud, Maroud M KaJlbOuA, aJJFOMUHHA, KCJIC3a. BHGKTPOXI/IMI/I‘ICCKI/Iﬁ

pAaa HaHpH)KCHI/Iﬁ MCTAIJI0B

4.4

®u3N4YeCcKue U XUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCAMHEHUM HEMETAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XMMHUYECKHE CBOMCTBa OKCHIOB HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuusa(I1V). Ilonyuenue

OKCHUJO0B HEMETAJLIIOB

4.6

Xumnueckre cBoMcTBa okcuaoB: metawioB [A-IIIA rpymm, munka, menu(ll) u

xenesa(Il, II). [Tomy4yenne oKCHUIOB METAIIIIOB

4.7

XYWMHUYECKHE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpPE
THAPOKCHIOB QJIIOMUHUSA, OKele3a, IHMHKa). [lomydeHue OCHOBaHUU W

aM(pOTEepHBIX THIPOKCHIOB

4.8

OOmue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOAHOM,
CEPHUCTOM, CepHOM, a30THOU, (HochopHOU, KpeMHHEBOH, yroiabHO. OcoObie
XUMUYECKHE CBOWCTBA KOHLCHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue XuMHUYECKHE CBOMCTBA cpeTHKX coliel. [Tomyuenue coneit

4.10

[Tonyyenne, coOupaHue, pacro3HaBaHUE BOJAOpPOJA, KHCIOpPOJa, aMMHaKa,

YTJIEKUCIIOTO Ta3a B J1ab0paTopuu

4.11

[Tonyyenne aMMuaka, CEpHOW M a30THOM KHUCIIOT B MPOMBIIUIEHHOCTH. OOmme

CHIOCOOBI OJTYYSHHUS METAIIOB




4.12

I'enermueckas cBsI3b MCKIAY KiIacCaMH HECOPTaHUYCCKHUX COG)II/IHGHI/Iﬁ

XUMUYECKUE PEaKInn

5.1

Knaccudukanus XuMUYECKUX PEeaKIMi MO pa3IUYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢pdekry, 1o

W3MEHEHHIO CTEIICHEW OKMCICHHS XUMHUYECKUX SJIEMEHTOB

5.2

TemnnoBoiil 3¢ hexT XuMUueckoi peakiuy, TePMOXUMHUYECKHE ypaBHEHUS. JK30-

U HIOTepMUYECKUE peakuu. TepMOXUMUYECKUE YpaBHEHUS
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OKHCAUTENPHOBOCCTAHOBUTEbHBIE peakuuu. OKHUCIUTENN U BOCCTAaHOBHUTEIH.
[lpoueccsl  OKHCIEHHMS U BOCCTAaHOBJICHMSA.  OJEKTPOHHBIM  OanaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHLHOM pcakuuu

54

Teopus snekTpoauTHUYeCcCKOl nucconuanuu. KaTnoHbsl, aHMOHBI. DJIEKTPOIUTHI U

HEIJICKTPOJIUTHI. CuiibHBIE U Cl1a0bIe 9JICKTPOJIMTEI. CrencHb Jucconuanmnu

5.5

PeaKHI/II/I HOHHOTO OOMeHa. YCIIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MeHa,

MIOJIHBIE U COKPAIEHHBIC HOHHBIE YPAaBHEHUSI peaKluii

XWMHS U OKpyKaromas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEHEBHOM JKM3HM 4elloBeKa. besomacHoe
WCTIOJIb30BAaHUE BEIIECTB W XUMHUECKMX peakuuid B JabopaTopuud U OBITY.

HepBaﬁ MOMOIIb IMPU XUMHUYICCKUX 0KOraX U OTPABJIICHUAX

6.2

XuUMUYEeCKOe 3arps3HEHHE OKpYyXKawllehd cpeapl (KUCIOTHBIC — JIOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS
[IpenenpHas pomyctumas koHreHTpamus BemecTB (ITJIK). Pomp xumuu B
pEelIeHUN DKOJOTHYECKUX TpoOjeM. YCueHHe TapHUKOBOTO dddekra,

pa3pyiIeHne 030HOBOT'O CIIOS

6.3

[Tpumenenue cepsl, a3ora, gocdopa, yriaepona, KpeMHHUS U UX COCIMHCHUN B
6BITy, MCIUIHUHEC, IMMPOMBINUICHHOCTH H CCJIbCKOM XO3AHCTBE. HpI/IMeHeHI/IC
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, AIOPAIIOMHUHUI, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH UX COCI[I/IHCHI/II\/'I. Ilousrtue o KOppO3un MCTAJIJIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI KX OT KOPPO3UU

6.4

[IpuponHble UCTOYHHKHU YTIEBOAOPOIOB (yrojib, MNPUPOAHBIA ra3, HedTb),

MPOIYKTHI UX MepepadoTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIC TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCIMHEHHSX
yraeponaa (MeTaH, 9TaH, TWICH, alleTUIICH, STaHOJ, TIIMIIEPHH, YKCYCHAsI KHCIIOTA).
[TonsiTve 0 OMOIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OCNIKaxX, YIIIEBO/IaX — U UX

POJIA B )KU3HU YCIIOBCKA




Pacuértnr:

7.1 o popmynaM XUMUYECKUX COSTMHECHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus: 8- kmacc: 6a30BBIl YPOBEHb: YUCOHUK; 5-¢ H3aHuUE, TepepaboTaHHOE
INa6puensn O.C., OcrpoymoB WN.I'., CnaakoB C.A. AKIimoHepHOE OOIIECTBO
«M3marenscTBO «IIpocBenieHne»

Xumusi: 9- kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/laHue, nepepadboTaHHOe
INabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKImoHEpHOE 00IIECTBO

«M3marenscTBO «IIpocBenienne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Xumus. 8 ki1.: KoHTponbHbIE U TpoBepoUYHbIe paboThl kK yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u
ap. - M.: Ipoda, 2007.

Xumust. 9 ki1.: KoHTpoabHBIE U TPOoBEpOYHBbIe padoTh K yaeOHuky O. C.
[Nabpuensana «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2010.

["abpuensu O. C., Bockoboiinukona H. I1., SlmrykoBa A. B. HactonsHas kaura
yunTens. Xumus. 8 kiI.: Metoauueckoe mocobue. - M.: Ipoda, 2011.
INabpuensu O. C., Ocrpoymos U. I'. HacronpHas kaura yuurens. XumMus. 9 Ki.:
Mertoanueckoe mocobue. - M.: JIpoda, 2007.

INa6puensn, O. C. Meroaudeckoe mocodue k yueonuky O. C. ['abpuensaa

«Xumusy. 8 kiace / O. C. I'abpuensan. — M. : JIpoda, 2018. — 109. Ucrounuk:



https://drofa-ventana.ru/material/’khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

INa6puensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensina
«Xumusy. 9 kiace / O. C. I'abpuensn. — M. : JIpoda, 2018. — 108. Uctounuk:
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

INabpuensu, O. C. Metoaudeckoe mocodbue Xumus 8-9 knacc. Mictounuk:

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

HUPPOBBIE ObPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://m.edsoo.ru

https://www.resh.edu.ru/






