MUHUCTEPCTBO NPOCBEMIEHUA POCCUICKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanus OpeHOyprckoii odJiactu

YupasiieHue o0pa3oBaHusi aIMMHUCTpauuu ropoga Opendypra

MOAY "COLI Ne 68"

PACCMOTPEHO COI''TACOBAHO

pykoBoautens MO EIl  3amecturens agupekTopa

Panmaena B. bemomeiTioBa M.B.

Ne mporoxkoina oT «31» 08.2023 1.
oT «23» 08 2023 r.

Moanucax: Cacdapoa EneHa BukTopoBHa

DN: C=RU, S=OpeH6yprckasi obnactb, L=OpeHbypr,
T=Aunpektop, O="MYHULINMANBEHOE
OBLEOBPA3OBATENIBHOE ABTOHOMHOE
YUYPEXKOEHWE "'CPEOHAA OBLLEOBEPA3OBATENBHAA
LLIKOJNA Ne68 C YIMYBNEHHBIM U3YYEHWNEM
PYCCKOIO A3bIKA N MATEMATUKN™ I'. OPEHBYPTA",
CHWNC=05626753173, NHH=560993213638,
E=uooren@yandex.ru, G=EneHa BuktopoBHa,
SN=Cadbaposa, CN=Cadaposa EneHa BuktoposHa
OcHoBaHue: 51 NOATBEPXKAA 3TOT AOKYMEHT CBOEN
yOOCTOBEPSIOLLEN NOANUCHI0

YTBEPXIEHO

Hupextop MOAY
"COL Ne68"

Cadaposna E.B.
Ne  mpukaza
oT «31» 08 2023r.

MecTononoxeHve: PABOYASA ITPOI'PAMMA

[Harta: 2023-11-01 12:17:36
Foxit Reader Bepcus: 9.1.0

(ID 784122)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

J1s1 oOyyaromuxcst 8 — 9 kiaccon

Opendypr 2023



HOACHUTEJBbHASA 3AITNCKA

[IporpamMmMa 1Mo XMMHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUSI COCTaBlieHa Ha
OCHOBE TpEOOBAHMH K pe3yjbTaTaM OCBOECHMsSI OCHOBHOW 0OOpa3oBaTENbHOM IMPOrpaMMbl
OCHOBHOTo 001ero oOpasoBanusi, npeactaBieHHBIX B OI'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeil mporpaMmbl BOCIUTAHHS M C y4ETOM KOHICMIIUU TPETIOAaBAHS
y4eOHOro npeameTa «XuMus» B 00pa3oBaTeIbHbIX opraHu3anusax Poccuiickoit deneparuu.

[IporpamMma mo xumuH TA€T TPEACTABICHUE O IENIAX, OOMICH cTpaTeruu OOydeHUs,
BOCIIUTAHMSI U Pa3BUTHA OOy4alOUIMXCA CPEIACTBAMH y4eOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeNIbHOE PEMETHOE COZIepIKaHue, MPeIyCMaTPUBAET pacipe/ieieHue ero Mo Kiaccam
U CTPYKTYPHpPOBaHUE [0 pazjesiaM M TeMaM [pPOrpaMMbl [0 XUMHH, OINpeAesnseT
KOJIMYECTBEHHBIE U KAUECTBEHHBbIE XapPaKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh U3YYCHHS] XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBS3€H, JJOTUKH y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCsl, ONPELIISIeT
BO3MOXXHOCTH TpEAMETa IS pealn3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNnbHOW TPOTPaMMBl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe
TpeOoBaHU K pe3ynbraraM OOY4YeHHMsS XMMUU Ha YpPOBHE Ieeld M3ydeHHUs IpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIbHOM JIE€ATENbHOCTH OOYYaIOUIErocsi MO OCBOEHMIO
y4eOHOr0 Co/IepKaHus.

3HaHWEe XUMHU CIYKUT OCHOBOH 11l (JOPMUPOBAHUS MUPOBO33PEHUS 00yUaIOMIerocs,
€ro MpeAcTaBICHUI 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPatoT (OpMUPYEMBIE
XUMHUEH TPEACTABICHUS O B3aUMONPEBPAIICHUSX SHEPTUM U 00 SBOJIOLMH BEIIECTB B
MPUPOJIE, O MYTAX PELICHUs INI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKON, MHUIIEBOM U SKOJIOrMYecKod Oe3omacHocTd, Mpodiaem
3/IpaBOOXpaHEHHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH i caMOpa3BUTHS W (hopMHUpOBaHUS
KYJBTYpBI JITYHOCTH, €€ 00IIeH 1 PyHKITMOHATBHOU TPAMOTHOCTH;

BHOCHUT BKJal B (QOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
00yJaronuxcsi, HABBIKOB UX CAMOCTOSATEILHON yueOHOM ESITeIbHOCTH, YKCIIEPUMEHTATBHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCETHEBHOW >KM3HH, TaKk U B
po¢eCCuOHAIBHON eATETbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIETIOCTHOTO
B3IJIAJIa HA E€IUHCTBO TPUPOJALI W YEJOBEKa, SBIAECTCA OTBETCTBEHHBIM JTalioM B
(hOopMUPOBaHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIINXCS;

crocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJaJ B SKOJOTHYECKOE 0Opa3oBaHUE
oOydJaronmxcsi.

JlaHHbBIE HANIPaBIEHUSI B O0YYCHUH XUMUU 00€CTIeUNBAIOTCS CIIEIUGBUKON CoMepKaHus
y4eOHOTO TpeaMeTa, KOTOPBIN SBISETCA TMEJaroTHYECKd aJalTHPOBAHHBIM OTPaKECHUEM
0a30BOI HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHUsl OPUEHTHPOBAH Ha OCBOEHUE
00y4aIOIUMHUCS CUCTEMBI IEPBOHAYATBHBIX TOHSITHIH XUMHUH, OCHOB HEOPTaHUYECKONH XUMHH
1 HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IMOHATHH OPraHUICCKOU XHUMHUH.

CtpykTypa copepkaHusl MPOTrpamMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxozaa Kk € mzydenuto. ComepkaHue CKIAIBIBACTCS U3 CHCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE ¥ BEIIECTBE M CHUCTEMBl MOHATUH O XUMHUYECKOW peakiuu. O0e 3T CHCTEMBI



CTPYKTYPHO OPraHHW30BaHbl MO MPUHIMITY MOCIEI0BATEILHOTO Pa3BUTHs 3HAHMI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHU Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSA3H;

— IIPEJICTABIICHUI 00 JICKTPOTMTHYECCKOM TUCCOIUAIINN BEIIECTB B paCTBOpax.

Teopernyeckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BHUBAIOTCS IOCIEIOBATEIHBHO OT OJHOTO YpPOBHSA K JIPyromy,
BBITIONHSSL (DYHKIIUU OOBSICHEHHSI M MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJYYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBbl MO XHMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XMMHYECKON COCTaBJISAIONICH HAy4YHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MHPHUPO/IbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HAaHHUIO M METOJIaM IO3HaHus B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICYCHHEM 3HAHHWHA M3 paHee W3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsi» u «dusuka. 7 kiace.

[Ipyu u3ydyeHnn XUMUM IPOUCXOIUT HOPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAyKU
KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHYECKOHN JEITEILHOCTH YEIIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYyphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUH CHCTEMBI XUMHUYECKHX 3HAHUH — BaXKHEUINX (PaKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
sI3bIKa HAYKH, B MPUOOIIEHUM K HAYYHBIM METOAaM IMO3HAaHMS MPH W3YYCHUHU BEIIECTB U
XUMHUYECKUX peakiui, B (POPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HX
MPUMEHEHUU B Y4YEOHO-TIO3HABATEIBLHOM U Y4€OHO-UCCIIENOBATENBCKOM JIEATEIbHOCTH,
OCBOCHHH TPABHJI 0€30M1aCHOTO 0OpaIeHUs C BEIIECTBAMU B IIOBCETHEBHOM JKM3HHU.

[Ipu M3ydeHHn XMMHUHM HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHMs BaKHOE 3HAUCHHUE
MPUOOPETN TaKUe ST, KaK:

— (dopMupOBaHHME  HHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO PEIICHUHN, CIIOCOOHOM
aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

— HalpaBJICHHOCTh OOyuYeHHUsI Ha CHCTEMaTH4eckoe MpuoOIeHne oO0ydarolmuxcs K
CaMOCTOATENIbHOW  TIO3HABATENLHOM  JCSITENBHOCTH, HAyYHBIM  METOJlaM  ITO3HaHMSI,
(hOpMUPYIOIUM MOTHBAILIUIO U Pa3BUTUE CTIOCOOHOCTEH K XUMUM;

— obecreyeHne YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMUCS OIBITA
Pa3HOOOpa3HOM JEATETHPHOCTH, TTIO3HAHUS M CAMOITO3HAHMSI, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMUYHBIX BUOB JI€ATEIbHOCTH;

— (opmupoBanue oOmiei (HyHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCIIE€ YMEHUM OOBACHITH U OIICHUBAThH SIBJICHHUS OKPYKAIOMIETO MHUpPA, HUCIOJIb3Ys
3HAHUS U OTIBIT, MOJTYYECHHBIE TPU U3YYCHUU XUMHH, IPUMEHSITh UX MPU PEeIICHUH MPoOIeM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (¢dopmupoBaHue y o0OydalOMMXCSA TYMAHUCTHYECKUX OTHOIICHUW, TTOHUMAHUS
[IEHHOCTH XUMUYECKUX 3HAHUHN TSI BEIPAOOTKH AKOJIOTUYECKH 1IETIECO00PA3HOTO MOBEICHUS
B OBITY U TPYJOBOW ACSATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBBS M OKPYXKAIOIIEH
MPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEUECKHX I[EHHOCTEH, TOTOBHOCTHU K
OCO3HAaHHOMY BBIOOpPY PO U HANTPABIEHHOCTU JAIbHEHIIIETO O0YUCHHUS.



O01ee yncio 4acoB, OTBENEHHBIX IS U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus, coctaBisgeT 136 yacoB: B 8 kimacce — 68 yacoB (2 vaca B HeeN0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

8 KVIACC

IlepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Pone XMMHMM B JKHU3HM 4Ye€IOBEKa. XUMHUsA B cUCTeMe Hayk. Tena u
BeniecTBa. PU3NMYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocrossHue BeuniecTs. llonsAtme o
METO/ax MO3HaHUs B XUMUU. UncTeie BemecTBa U cMecH. CriocoObl pas3ienieHust cMecei.

ATOMBI M MOJIEKYNBl. XUMHYECKHE 31€MEHTbl. CHUMBOJIBI XMMHUYECKUX JJIEMEHTOB.
[IpocTeie U cil0XHbBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass Qopmysa. BaleHTHOCT aTOMOB XUMHMUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTraBa BemecTB. OTHOcuTenbHass aromHas Macca. OTHOcHUTEIbHAs
MOJIEKYJIsSIpHas: Macca. MaccoBasi 1011 XUMUYECKOIO 2JIEMEHTa B COEJUHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHad macca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U
qucia CTPYKTYPHBIX €AMHUIL BelecTBa. PacuéTsl mo ¢popmynaM XUMHYECKUX COSAMHEHUM.

Ou3nyeckue U XUMUYECKUE SIBICHMS. XUMHUYECKash peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BeEIECTB. XHMMHUYecKHe YypaBHeHus. Kiaccudukanus XUMHYECKHX
peakiuii (CoeuHEeHus1, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCYIOH, TpaBHiIaMH paboTHl B Ta0OpaTOPHH U MPHEMaMHU
oOparieHus ¢ 1a00paTOpHBIM 000PYIOBAaHHEM, U3yUEHHUE U ONKMCaHue (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOmroneHue (u3ndeckux (IUIaBJICHHWE BOCKA, TastHUE
Jb/1a, pacTHpaHKE caxapa B CTYIKe, KUIIEHUE U KOHJEHCAIUs BOJIbl) 1 XUMHUYECKUX (TOpeHue
CBEYH, MPOKAJIUBAHUE MEIHOW IMPOBOJIOKU, B3aUMOJICHCTBUE Meja C KUCJIOTOM) SBJICHHIA,
HaOJII0ZICHWe W ONMCAaHUE NPU3HAKOB IPOTEKAaHWsI XMMHYECKHUX peakuuil (pasioxkeHue
caxapa, B3aMMOJICIICTBHE CEpPHOM KHCJIOTHI C XJOPUAOM Oapusi, pasjoKeHHE THUIPOKCHIA
menau (1) mpu HarpeBanum, B3auMoeicTBUe xkemnesa ¢ pactBopoM conu meau (1), uzyuenue
CIIOCOOOB pa3zieleHHsl CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBaHHE, BBbITApUBAHUE,
TUCTUIUISALMS, XpoMmarorpadus, MpoBeleHUE OYUCTKH MOBAPEHHOM coyin, HaOMIoJeHHEe U
ONMCAaHUE PE3YJIbTAaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MaccChl,
co3JlaHue MoJiesIel MOJIEKYI (IIapOCTEePKHEBBIX).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aeMeHT U IpoCcTOe BEUIECTBO.
Haxoxxnenue kucinopoma B Tpupoae, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xkucinopona. CrocoObl MMONydyeHHs KHUCIOpOAa B
naboparopun U npombiiuieHHocTH. KpyroBopor kucinoposa B mnpupoge. O30H —
AJUIOTPONHASA MOIUBHUKALMS KUCIOPOAA.

TennoBoit 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE ypaBHEHHUs, 3K30- U
SHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — anemeHT M mpocroe BemiecTBo. HaxokaeHue Bomopona B IHPHUPOAE,
(bu3nueckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osyueHus. KucioTsl u comu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble u
HEHACBILICHHBIE PAacTBOPHI. PacTBOpMMOCTh BeliecTB B Boje. MaccoBas JoJisl BElIeCTBa B
pacTtBope. XumMuueckue cBoiicTsa Bojbl. OcHOBaHMs. Posb pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boibl B pupoje. 3arpsi3HEHHE IPpUPOAHBbIX BoA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BO.

Knaccudukanus neoprannvecknx coeaunenuid. Oxcuapl. Kitaccupukanus OKCHIIOB:
cosieoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U  HECOJeOOpa3yroIIHe.
Homenxiarypa oxcunoB. dusndeckne M XUMUYECKHME CBOMCTBAa OKCHUIOB. Ilosmyduenue
OKCHU/JIOB.

OcnoBanust. Knaccuukamuss ocHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuii. dusnyeckue U XMMHUUYECKHE CBOKCTBA OCHOBaHUU. [lomyuenue
OCHOBaHUM.

Kucnorel. Knaccubukamus kucinor. Homenknarypa kucioT. @Pusznueckue U
XMMHUYECKHE cBoMcTBa KHUCIOT. Psn akruBHOcTH MetaiuioB H. H. bekeropa. Ilonmyuenue
KHCJIOT.

Comu. Homenknatypa cosiei. @uznueckue U XuMuieckue cBoiictra coieid. [lonyuenue
COJIEH.

I'enernueckas cBSA3b MEXAY KjacCaMM HEOPraHUUYECKUX COCTUHEHHM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIPENEIICHUE COACpPKAaHMA KHUCIOPOJa B BO3AYyXE, IOJy4YEHHE,
coOupaHue, pacro3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BELIECTB C KHUCJOPOJIOM M YCJIOBUS BO3HHUKHOBEHHS M IpEKpallleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB M OMHCAHHE WX CBOWCTB, MOJy4YeHHUE, cOOMpaHUeE,
pacro3HaBaHHE€ U H3Y4YEHHE CBOMCTB BOAOpoa (FOpeHHE), B3aMMOJEHCTBHE BOJOpOJA C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMOIeHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BELIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM 10Jei
pPacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOABI C METa/NIaMH (HATPUEM U KaJbIIUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUAIOB), HUCCIEIOBAaHUE OOPa3lOB HEOPTaHMUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB, HAOJIO/IEHNE U3MEHEHUSI OKPACKM MHJIUKATOPOB B PacTBOPAxX
KHUCJIOT M lIesiouei, u3zydeHue B3aumojeictBus okcuna menu (ll) ¢ pactBopoM cepHoit
KHCIIOTBI, KUCJIOT C MeTaUlaMM, peakUui HeHTpanu3aluu, MOITYy4eHHE HEpPacTBOPHUMBIX
OCHOBaHMWM, BBITECHEHHWE OJHOTO MeTajyla JpPYyruM W3 pacTBOpa COJHU, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3aa4 1o TeMe «BakHel1re Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Iepuoanyeckuii 3axkoH u Ileprnoanyeckas cucrema xumu4yeckux diaemenros 1. H.
Menpeeena. Crpoenne aTOMOB. Xumuyeckasn CBfI3b. OKucInTeJIbHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUN

[TepBbie TOMBITKM KIaCCU(UKAIMU XHUMHYECKUX DJIeMEHTOB. [loHsiTHEe O rpymnmax
CXOIHBIX JJIEMEHTOB (ILENOYHBIE W MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOr€Hbl, UHEPTHHIC
raspl). JJI€MEHTbI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuogmueckas cucrema XuMuueckux diemeHToB /[, .
MenneneeBa. Koporkonepuoanas u juiMHHonepuoaHas ¢gopmsl Ilepuonnyeckoil cucteMbl
xumuyeckux daeMeHToB Jl. M. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKU CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX szaep. M3oromsl. OnexTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMoB MnepBbiX 20 XUMHUYECKHUX »3JeMeHTOB Illepuoanueckoit
cucremsl JI. 1. Menneneesa. XapakTepucTHKa XMMUUYECKOTO 3JIEMEHTA 110 €TI0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH  WU3MEHEHUs  paJguyca  aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAIITNYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyMIaM U MepHoam.



3nauenue llepuoamnueckoro 3akoHa u Ilepuognueckod CHUCTEMBI XMMHMUYECKHUX
3JIEMEHTOB JIJISl pa3BUTHS HayKu U nipakTuku. [[. . MennaeneeB — yu€Hbli U rpaXkJaHUH.

Xumnueckass  cBsi3b.  KoBaneHTHas  (mosisipHass M HENOJISIpHAsl)  CBS3b.
DIEeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHbIE peakuuu. [Ipouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00paslioB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJICHCTBIE TUIPOKCHIA
LIMHKA C pacCTBOpaMH KHUCJIOT U LIEJIOYEH, IPOBEIEHUE OIBITOB, HJUTIOCTPUPYIOLINX IPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOpEeHNE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

Mesicnpeomemmunie ceasu

Peanu3anuss MexnpeaMETHBIX CBs3€d IpU  M3YYEHUM XUMUM B 8  Kiacce
OCYIIECTBISIETCA Yepe3 MCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U
MOHATUH, SIBISIOIIMXCSA CUCTEMHBIMHM JUISl OTHEJbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO0miue ecTeCTBEHHO--HAYYHbIC MOHSATHS: HAy4YHBIA (PaKT, TMIIOTE3a, TEOPHS, 3aKOH,
aHanmM3, CHHTE3, Kiaccu(UKalus, TMEePUOJUYHOCTh, HAONIONEHHE, OKCIEPUMEHT,
MOJEJIMPOBAHNE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®dusuka: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
PaMOaKTUBHOCTD, MOJIEKYJa, 3JIEKTPUUYECKHIl 3apsij, BELIECTBO, Tel0, 00bEM, arperatoe
COCTOSIHME BEIIECTBA, ra3, (U3MUECKUE BEIHMUUHBI, SAMHULIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJE3HBIC
HCKOIIaEMbl€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMH4YecKasi peakuust

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrema XxuMuueckux diemeHToB /[l .
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XHMHUYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaJbLUsS U MX COCIUHEHHH B COOTBETCTBUHU C
I0JIOKEHHUEM 2JIeMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUABl XUMHUYECKOW CBA3M. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHCHMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTAIUIMUECKON PEmIETKH W BUAA XMMHUYECKOM
CBSI3H.

Krnaccugukanys 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIEeCTB. XMMUYECKUE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3INYHbIM KJIACCaM HEOPraHWMYECKHUX COCIMHEHUM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccupukanus XMMHUYECKHX peakUuil MO pa3luyHbIM MpHU3HaKaMm (10 YUCIY H
COCTaBY YYacTBYIOIIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3((}eKTy, MO H3MEHEHHUIO
CTEINEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB, 110 0OPAaTUMOCTH, TI0 YYaCTUIO KaTaJln3aTopa).
DK30- U 3HIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPaBHEHUSI.

[Tonatue o ckopocTH XUMU4eckoil peakuuu. IloHsTHe 00 0OpPaTUMBIX 1 HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHsTHEe O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonsTHe o
karanu3e. IloHsaTHe O XumMuueckoM paBHOBeCHMHM. DaKTOpBI, BIMAIOLIME HA CKOPOCThb
XUMHUYECKOHN peaklny U MOJI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, AJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIBHON peaKkuuu. Cocrasnenune YpaBHEHUI OKHCIIUTENIBHO-~
BOCCTAHOBUTEJIbHBIX PEAKIUI ¢ UCIIOIb30BaHUEM METO/1a AIIEKTPOHHOIO OanaHca.



Teopust dNEKTPONIUTUYECKON AMCCOLMALMM. OJIEKTPOIMTHI U HEIJIEKTPOJIMTHI.
Karuonsl, annonsl. MexaHu3Mm IUCCOLMALIMY BEUIECTB C PA3IMYHBIMHU BUAAMU XUMHUYECKON
cBsi3u. Crenens nucconuanuu. CHIIbHBIC U ca0ble SJIEKTPOJIUTHL.

Peakuuu nonHoro ooMeHa. YcnoBHUsl NPOTEKaHUS peaklMii HOHHOrO 0OMEeHa, MOJIHbIe
U COKpallléHHbIC MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KHUCIIOT, OCHOBAaHUU M COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakluu Ha
noHBbL. [loHATHE O TUapOIN3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISMHU KPUCTANIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB —
METa/UIOB M HeMeTaioB (rpadura W amMasa), CIOXKHBIX BEIICCTB (XJIOpUAA HaTpHs),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakLUu OT BO3LAECHCTBUS pa3IMUHBIX
(GakTopoB, HccIelOBaHUE  AJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEUIECTB,  Ipolecca
JUCCOLMALMU KUCIIOT, LIEJI0Yed U Ccojeil (BO3MOXHO MCIOJB30BaHUE BUAECO MAaTEpUANIOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKaHUs peakUuid MOHHOrOo oOMeHa
(oOpa3oBaHue ocajka, BbIJCICHUE Ta3a, 00pa30BaHHE BObI), OMBITOB, WLTIOCTPUPYIOLIUX
MpUMEPbl  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEaKIHi (TOpeHHe, pPeakluu Pa3oKeHUs,
COEMHEHMS), PpACHO3HABAaHUE HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KayeCTBEHHBIX
peaxkuii Ha MOHBI, PEeIICHUE SKCIIEPUMEHTABHBIX 3a/1a4.

HemeTtayibl M MX coeJMHEeHUSA

OOmias xapakTepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (pu3myecKkre CBOMCTBA MPOCTBHIX BEIIECTB — TaJOTCHOB.
XUMUYEeCKHEe CBOMCTBA Ha MpHUMepe XJiopa (B3aUMOJEHCTBUE ¢ METallJlaMH, HeMeTallJlaMH,
miesioyamu).  Xsopoojopoa. ConsiHast KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelcTBue XJjopa M XJIOPOBOJOPOAA HA OpraHuU3M 4YellioBeKa. Bakuelmime
XJIOPUJIBI U UX HAXOXACHUE B IPUPOJIE.

Obmas xapaktepuctuka 3nmeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U GU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKALIMH KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA
cepsl. CepoBOOPOI, CTPOCHHE, (PU3NUECKHE M XUMHUYECKHE CBOMCTBA. OKCHIBI Cephbl Kak
MPEJICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, PU3NUECKUEe U XUMUYECKUEe CBOMCTBA
(obmue kak HpeacTaBUTENs Kilacca KUCIOT U crneunuduueckue). XUMUUYECKHE DPEaKIiH,
JIeKallie B OCHOBE NMPOMBIIUIEHHOIO CIoco0a MoydyeHHus cepHOW KucioThl. [IpuMeHenue
cepHoil kucioThl. ColM CEpHOM KHCIOTHI, KauyeCTBEHHas peakuus Ha Cylib(ar-uoH.
Haxoxnenue cepbl U €€ COEQMHEHUN B MPUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYXKArOIIEen
Cpelbl COEIUHEHUSIMH cepbl (KUCIOTHBIE JI0KIHM, 3arpsi3HEHUE BO3/yXa M BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OOmas xapakrepucTuka 37eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Npupoje, (pusnueckue u
XuMHueckue cBoicTBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (QU3NYECKUe U
XMMHUYECKHE CBOWCTBa, MOJydeHHe M npuMeHeHue. Conu aMMOHMS, MX (QHU3MUECKUE U
XUMHUYECKHUE CBOWCTBA, nMpuMeHeHHe. KauecTBeHHast peakiusi HA MOHbBI aMMOHHUs. A30THas
KHCJIOTa, €€ MmojyyeHue, (pu3ndeckue U XMMHUYEecKHe CBOMCTBa (0OIIMe Kak MpeicTaBUTeNs
KJlacca KMCIOT U crienududeckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B Ka4eCTBE
MUHEpAIbHBIX yI0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYXKarolleil cpebl COeANHEHUSIMU
a3oTa (KUCIIOTHBIE [OKIH, 3arps3HEHHE BO3AyXa, MOYBBI M BonOEMOB). Docdop,
aJUIoTponHble Moaupukanuu (ocdopa, ¢uznueckue M XUMHUYECKHe cBoicTBa. OKcup
dochopa (V) u dochopHas kuciaora, GU3NIECKHE U XUMHUUYECKHE CBOWCTBA, TOJYYCHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.



OOmas xapaktepuctuka 31neMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHU  OKHUCJICHHA.  YTIEepoJ,  aUIOTPOIHble  MOAU(UKALHUH,
pacrpocTpaHeHHe B Tpupoze, (usmueckue W XMMHYECKHE CBOMCTBAa. ACOpOIHs.
KpyroBopor yrinepoga B mpupone. Oxcuabl yriepoja, ux (U3MUECKHEe U XUMUYECKUE
CBOWCTBA, JCHCTBHEC HA JKUBHIC OPraHU3MBI, MOJIYYCHHE U MPUMEHEHHE. JKOJOTHYCCKHE
npoOJieMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (1V), rumore3a T100aTbHOTO IMOTEIUICHUS
KIIMMaTa, MapHUKOBBIA 3(dekT. YrompHas Kuciota u e€ conmm, ux (Qusnueckue u
XUMHUYECKHE CBOMCTBA, MoJlyueHUE W npuMmeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO035UCTBE.

[TepBoHavalbHEIE MTOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX yriepo/ia
(MeraH, STaH, STWUJICH, allEeTUJIEH, JTAHOJ, MJIMLEPHH, YKCycHas Kuciorta). Ilpuponnsie
WCTOYHUKH YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX TEpepabOTKU
(6eH3WH), WX POJb B OBITY W NIPOMBINUICHHOCTH. [lOHATHE O OMOJOTHYECKH Ba)KHBIX
BELIECTBAaX: JKHUpax, Oeskax, yrieBoJaXx — M UX pOJIM B >KU3HM 4ejoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHUE CBOMNCTBA, IOJIyYEHHE M IPUMEHEHUE.
Coenunenus kpemHus B mpuponae. OOmme mpexacraBineHuss o6 okcunue kpemuus (1V) u
KpeMHHUEBOW kuciore. CHIMKAThI, WX HCIOJB30BaHUE B OBITY, B IPOMBINIICHHOCTH.
Baxueiiimue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, Kele300€eTOH.
[IpoGnembl 0©€30MacHOrO MCHOJIb30BAaHUSL CTPOUTENIBHBIX MaTepUalloB B IOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OOpa3l0OB HEOPraHMYECKHUX BEIECTB, CBONCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYeCTBEHHBIX PEAKIMA Ha XJOPUA-HOHBI W HAONIOJACHHWE NPHU3HAKOB HX
MPOTEKAHHUS, OMBITHI, OTpaXKaole (U3NYECKHe U XUMHUYECKHE CBOMCTBA TaloT€HOB M UX
COEUHEHUI (BO3MOYKHO HCIIOJB30BaHUE BMJIEOMATEPUAIIOB), O3HAKOMIIEHHE C 00Opa3lamu
XJIOPUIOB (TAJIOT€HUIOB), O3HAKOMIJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUIMHU (BO3MOKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB), HAOMIOJEHUE Tpolrlecca OOYIIMBAaHUS caxapa TIoJ
JeCTBHEM KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI, H3yUYE€HHUE XHUMHUYECKHX CBOMHCTB
pa30aBiIeHHON CEpHOW KUCJIOTHI, IPOBEJCHHE KAYECTBEHHOW pEakIMHM Ha Cylb(ar-uoH U
HaOo/IeHne MpU3HaKa e€ MPOTEeKaHMsl, O3HAKOMIICHHE ¢ (PM3MUECKUMU CBOMCTBAMHU a30Ta,
dbochopa U ux coeaMHEHH (BO3MOXKHO HCIIOJIB30BAHHME BHJIEOMATEpPHANIOB), oOpaszmamu
a30THBIX M (OCPOPHBIX ynOOpeHH, MoTydYeHne, coOupaHue, paclo3HaBaHUE U HU3YYCHHE
CBOWMCTB aMMHaKa, MPOBEJACHUE KAYeCTBEHHBIX peaklii Ha WOH aMMOHUSA U (ocdar-uoH u
M3Y4YeHHE TPU3HAKOB HUX TMPOTEKaHWUS, B3aUMOJCWCTBHE KOHIIEHTPUPOBAHHOW a30THOM
KHCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEpUANIOB), U3yY€HUE Mojelei
KPUCTAINTMYECKUX PEIETOK anmasa, rpaduta, QymnepeHa, O3HaAKOMIIEGHHE C MPOIECCOM
aJIcOpOITMU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YTIIEM U YCTPOMCTBOM IPOTHBOTa3a,
noJiyueHue, COOupanue, pacrio3HaBaHue U U3y4eHHUEe CBOMCTB YIIIEKHCIIOTO Ta3a, MPOBeIeHUE
KaueCTBEHHBIX peaknuid Ha KapOOHAT W CHJIMKAT-UOHBI M W3YYCHHE TPHU3HAKOB WX
MPOTEKAHUS, O3HAKOMIICHHE C TPOAYKIMEH CHUIUKATHOW MPOMBINIICHHOCTH, PEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIe HeMeTalIbl M UX COSTUHEHUS.

MeTtaniabl M UX COeTMHEHUS

OOmass xapakTepUCTHKA XHUMHUYECKHX OJJIEMEHTOB — META/UIOB HAa OCHOBAHHH WX
nonoxxenusa B Ilepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menaeneesa u
ctpoeHus aromoB. CrpoeHne MeTauioB. Meramnuyeckass CBs3b W MeTaJUIMYecKas
KpUCTANTUYECKasi perIéTka. DIEKTPOXUMUUECKHUN Pl HAMPSHKEHU MeTaiioB. Ou3ndeckue



U XMUMHYECKHE CBOMCTBa MerauioB. OOmue crmocoObl momydeHus MmeTtaiioB. [loHsTtre o
KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBbl (CTajib, YyryH,
TIOPAIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[{eouHble MeTasuIbL: NOJ0KEHUE B Ilepronueckoli cucreMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpOGHHE HX aTOMOB, HaxoxJeHue B npupozae. dusmyeckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kajus). OKCHIbI M TUAPOKCHUIBI HATPUS U
kanus. [I[puMeHenne mea0YHbIX METAJIOB U UX COCIMHEHHM.

[IlenouHO3eMeENbHBIE METAJIBI MarHui M KajdbLui: nojokeHue B Ilepumonnueckoi
cucteMe xuMHuueckux 3ieMeHToB [[. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupoje. PuznueckMe M XMUMHYECKHME CBOWCTBA MarHus M Kaublus. Baxuelmue
COCUHEHUS Kanblsl (OKCHA, THUAPOKCUA, coyn). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuoanueckoit cucreMe XMMHUYECKHUX 3ieMeHToB [I. .
MenpeneeBa, CTpOE€HHE aroMma, HaxOXJeHue B Ipupoje. dPuznyeckue M XUMHUUYECKHE
CBOWCTBA aTFOMUHUS. AM(POTEpPHBIC CBOMCTBA OKCHA U THAPOKCHUIA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepumonumueckoil cucreme Xumuueckux sseMmeHtoB J[. W.
MenneneeBa, CTpoe€HHE aroma, HaxoXiAeHUE B Tmpupoje. Duznyeckue M XUMHUUYECKHE
cBoiicTBa xene3a. Oxcuabl, ruapokcunbl u comu sxkenesa (Il) u xeneza (Il), ux cocras,
CBOWCTBA U IMOJYyYCHHUE.

Xumuueckuii 3xcnepumenm:

O03HAKOMJIEHHE C 00pa3llaMu METaUIOB M CIUIaBOB, MX (PU3NYECKUMH CBOMCTBaMHU,
M3Y4YEeHHE PE3yIbTaTOB KOPPO3UU METALIOB (BO3MOXHO MCIOJIH30BAaHUE BHUIEOMATEPHAIIOB),
0cOOEHHOCTEH B3aWMOJICHCTBHS OKCHIAA KaJdblMd M HATPUS C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE CBOWCTB >KECTKOM BOMBI, Mpolecca
TOpeHHUs JKejie3a B KUCIOpoJie (BO3MOXKHO HCIIONB30BAaHUE BHUICOMATEPUAJIOB), MPU3HAKOB
MIPOTEKAHUs KAYECTBEHHBIX PEAKIMI HA MOHBI: MarHUs, KalblUs, AIFOMUHUS, IUHKA, XKele3a
(1) u xene3a (I11), menu (1), HaOnrOIEHHME W ONMKCAHUE MPOIECCOB OKPAIIUBAHUS IJIAMCHH
WOHAMHM HaTpus, Kajdusd M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
rccaeaoBanue aMm(pOTEPHBIX CBONCTB THAPOKCH 1A ATFOMUHUS M TUIPOKCUA IIUHKA, PElIIeHUE
AKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelIe MeTaibl U UX COSIUHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa u Marepuansl B OBCEHEBHOW JKM3HM 4eloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITY. [lepBast momMoIb mpu XUMHYECKUX
0’KOrax U OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYXKawIiew cpeasl (mpenaenpHas — JOMyCTHMAas
KOHIIeHTpanus BemlecTs, nanee — [1/1K). Pons XxuMuu B penieHuu 5K0I0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydYeHHe oO0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB, IOJMMEpHbBIE
MaTepuabl).

Mesicnpeomemmunie ceasu

Peamusamuss  MexnpeaMeTHBIX CBs3€d IpU  M3YYEeHUM XUMUM B 9  Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHSATUHN, SBJSIOMIUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LHKIIA.

OO0mume ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIM (PakT, THIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3, Kiaccuukamusi, MNEePUOAUYHOCTh, HAOIIOJACHHE, OSKCIEPUMEHT,
MOJICIMPOBAHNE, W3MEpPEHUEe, MOJENb, SBICHHUE, TAPHUKOBBIM A(QPEKT, TEXHOIOTHS,
Marepuabl.



®dusnka: Marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIBI,
PaOaKTUBHOCTh, MOJICKYJA, DSJIEKTPUUYECKUM 3apsii, MPOBOAHHUKH, MOJIYIPOBOJHUKH,
TURIIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, a3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKash PEIIETKA, CIUIaBbl, (PU3NUYECKHE BEIUYUHBL,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpaAIbHbIE YA0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOABI, IOJE3HbIC
HCKOIIaeMbl€, TOTLIUBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTI'PAMMBI 10 XUMUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS IMPOrpaMMbl OCHOBHOI'O 00ILIero oOpa3oBaHUs
JOCTUTAIOTCS B XOA€ OOYy4YeHHs XUMHUM B €IMHCTBE Y4YeOHOH M BOCIUTATEIbHON
NESITeIbHOCTH B COOTBETCTBUU C TPAJULHMOHHBIMH POCCHUHCKUMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, TPUHITHIMA B OOIIECTBE NpPaBWIAMH M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT IpolLiecCaM CaMOIIO3HAHMS, CAMOPA3BUTUS M COLMAIM3ALMU
00yJaromuxcs.

JIMYHOCTHBIE pe3yNabTaThl OTPAXkKAIOT TOTOBHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMN U PACILIUPEHUE ONBITA IEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U
HAay4YHOMY HACJEIMI0, TIOHUMAHUSl 3HAUEHUS XUMHUYECKONM HAayKu B KU3HU COBPEMEHHOIO
o0111ecTBa, ClIOCOOHOCTH BIIa/IETh JOCTOBEPHOI MH(POpMaLueil 0 mepeoBbIX JOCTHXKEHUSIX U
OTKPBITHSIX MUPOBOW U OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHNS] O COLMAIbHBIX HOPMAX M MPaBUWIaX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4eOHO-HCCIIeI0BATENIbCKOM, TBOPYECKOM W JPYrUX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HOW COBMECTHOM [€ATENbHOCTH TNPHU BBINOJHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3aja4, BBINOJHEHUM XUMMUYECKMX OSKCIEPUMEHTOB, CO3JIaHMM Yy4YeOHBIX IPOEKTOB,
CTPEMJICHMsI K B3aWMOIIOHMMAHHUIO M B3aUMOINOMOIIM B TMPOIECCe OTOH y4eOHOM
JESATEIBHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHHUE MU INOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE TMPEACTABIECHUS O BEIIECTBE M XUMHUYECKOW peaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY JIS
MOHUMAaHMUSI CYUIHOCTH HAay4yHOM KapTUHBI MHpa, [MpeACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS IMPHUPOJBI, B3aUMOCBS3AX 4YEJIOBEKAa C NMPUPOJHOW Cpenoil, o
PO XUMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEI!;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHWM 10 XMMMHH,
HeoOxXomuMble JUIsl OOBSICHEHHS] HAOI0JAaeMbIX IPOLECCOB U SIBICHUMN, MO3HABAaTEIbHOM,
MH(POPMAIIMOHHON M YMTATeNbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHOU



paboThl C yueOHBIMM TEKCTaMHM, CIPAaBOYHOW JHMTEPAaTypod, JOCTYMHBIMH TEXHUYECKHMU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YYCHHUIO M MO3HAHUIO, JII0O03HATENILHOCTh, TOTOBHOCTD U CIIOCOOHOCTD K
caM0o00pa30BaHMIO, IPOEKTHOH M MCCIEIOBATENbCKOM JESATEIbHOCTH, K OCO3HAaHHOMY
BBIOOpY HANPABICHHOCTH M YPOBHS 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH »W3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3/I0pOBBI 00pa3 >KM3HU, OCO3HAHUE IOCIECACTBUII M HENPHUITHE BPEAHBIX
NpUBbIUEK (YIMOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KyPeHHUS), HEOOXOTUMOCTH COOIOACHUS
IIpaBU OE30MaCHOCTH IPU OOpPAILEHUH C XMMHUYECKHMHU BELIECTBAMU B OBITY U peabHON
KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K TMPAKTHUYECKOMY H3YyUEHHIO Npodeccuii W Tpyda pasziIudHOro poja,
YBOKEHHE K TPYyLy U pe3yibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM 4YMCIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HaHUM IO XMMHMM, OCO3HAaHHBIM BbIOOp HWHAMBHUYaJIbHOMN
TPAEKTOPUU IPOIOJKEHUSI 00pPa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIICCTBCHHBIX HMHTEPECOB U IMOTPEOHOCTEH, YCHENHON MpodeccnoHaATbHON
NESITEeIbHOCTM M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb aJalNTHpPOBATHCS B
npodeCCHOHATILHON Ccpejie;

6) IK0JIOTHYECKOTO BOCTIHTAHUSA:

HKOJIOTHYECKU IeJIecO00pa3sHOe OTHOWICHHE K IMPHPOJE KaK MCTOYHMKY >KU3HHM Ha
3emiie, OCHOBE €€ CyIEeCTBOBAaHUs, TIOHUMaHUE [IEHHOCTHU 3710pOBOro M Oe30macHoro oopasa
KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U IICHXHYECKOMY
3JI0pOBbIO, OCO3HAHHE LIEHHOCTH COOIIOIEHUS MPaBMJl O€30I1aCHOI0 MOBEACHUS IpHU paboTe ¢
BELIECTBAMMU, a TAKXKE B CUTYaIUIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HHU JIIOJIEH;

CIOCOOHOCTH HPUMEHSATh 3HaHMS, MOJydyaeMble IPU U3YYEHUH XUMHUH, JJIS PELICHUS
3a/1a4, CBS3aHHBIX C OKpYXKAlOWEHd IPUPOJHOM CpeNoW, M1 INOBBIILICHUS YPOBHS
9KOJIOTUYECKOM KyJIbTYpBhl, OCO3HAHHS IJI00AJILHOIO XapaKTepa 3KOJOrMYECKHX MpoOiieM U
MyTed UX PELIeHUs MOCPEICTBOM METOJOB XUMHUH, SKOJIOIMUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBAThCS UM B [TIO3HABATENIBHON, KOMMYHUKAaTUBHOM U COLIMAJILHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocrtaBe meranpeIMETHBIX pe3yJIbTaTOB BBLACISAIOT 3HAYMMBIE Ui (POPMUPOBAHUS
MHPOBO33pEHHUs O0LEHaYYHbIE TOHATHS (3aKOH, TEOPHUsI, IPUHIINIL, TUIIOTE3a, PaKT, cUCTEMA,
Ipolecc, AHKCIEPUMEHT U JAPYroe.), KOTOpble HCIONb3YIOTCS B €CTECTBEHHO-HAY4HBIX
y4eOHBIX MpeIMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUUN U3 3TUX MNPEAMETOB (POPMHUPOBATH
MIPEJICTaBICHHUE O LIEJIOCTHOM Hay4YHOU KapTUHE MHpa, U YHUBEpCalbHble ydeOHbIe JeicTBUs
(mo3HaBaTenbHble,  KOMMYHUKATUBHbBIE,  PETrYJISTHBHBIE),  KOTOpble  OOECIEeUMBaIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAaHUIO U  OCYIIECTBJICHHUIO
y4eOHOM e TENbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBUsA:

YMEHHsI HCIIONb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS NP OCBOSHUM 3HAHUIL:
pacKpbIBaTh CMBICII XUMHUYECKUX TOHATUH (BBIAEISATh HUX XapaKTEepHbIE MPHU3HAKHU,
yCTaHaBIMBaTh B3aUMOCBS3b C JPYTMMM IOHATUSIMHU), MCHOJIb30BaThb IOHATHSA JUIS
OOBSICHEHUS! OTHENIbHBIX (DAKTOB U SBJIEHUH, BBIOMPATh OCHOBAHMSI U KPUTEPUM JUIS
KJIacCU()UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEaKLUH, YCTaHABIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBA3M MEXIy OOBEKTaMH H3y4Y€HUS, CTPOUTH JIOTUYECKHE PaCCYKICHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 AaHAJIIOTUN), JIeNIaTh BHIBOJIbI U 3aKJIIOUEHMS,;



yMEHHE MMPUMEHSATH B MPOLIECCE MO3HAHMS MOHATHUS (TIPEIMETHBIC U METAIIPEIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yeMble B XUMHUM, IPe0Opa30BbIBaTh LIMPOKO
NpPUMEHSEMbIE B XHMHU MOJICIIbHBIC MPEACTABICHUS — XUMHYECKHMA 3HaK (CHMBOII
JJIEMEHTa), XuMudeckas (opMyna M ypaBHEHHE XMMHYECKOM PEaKUUU — IPU pelIeHHH
y4eOHO-TT03HABATEIbHBIX 33/1a4, C YYETOM 3THX MOJAEIBHBIX NPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYIECTBEHHbIE IIPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BELIECTB U
XUMHAYECKUX PEAKLUH, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-CIICACTBEHHBIE CBS3U
U IPOTUBOPEYHS B U3y4aeMbIX IIpoIeccax U sIBICHUSX.

Ba3oBble ncciegoBaTebcKue 1eicTBUS:

YMEHHUE UCIOJIb30BaTh IOCTABJICHHBIE BOIPOCH! B KAYeCTBE MHCTPYMEHTA [TO3HAHMUS, A
TaK)K€ B KAueCTBE OCHOBBI IS (DOPMHUPOBAHHS THIIOTE3BI IO MPOBEPKE NPAaBUIBHOCTU
BBICKa3bIBAEMBIX CY)KICHUH;

NpUOOpETeHUE ONbITa M0 IIAHKPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJ0M IPOIIEcca, CaMOCTOSATENIbHO IPOTHO3UPOBATh
€ro pe3ynibTaT, (OopMyIHpoBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO
OIIbITA, UCCIIEJOBAHUS, COCTABIIATh OTUET O MPOJIeIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOMpATh, aHAJIM3MPOBATH U HMHTEPHPETHUPOBATh MHPOPMALMIO PA3IUYHBIX
BUJIOB U ()OPM TIPEICTABJICHUS, TIOTYIaeMYI0 U3 Pa3HBIX MCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypchl MHTepHera),
KPUTHYECKH OI[CHUBATh MMPOTUBOPEYNBYIO U HETOCTOBEPHYIO WH(OPMAIIHIO;

YMEHUE MpPHUMEHATh pa3JIMYHble METOAbl M 3ampoChl IpPU TIOUCKE U OTOOpe
nHGOPMAIIMA U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMUMBIX JISi BBINOJIHEHUS Y4EOHBIX U
[IO3HABATENbHBIX 33Ja4 ONpPEAeNEHHOro THIA, MpPHOOpeTeHHe ombpltTa B 00JacTH
WCTIOJIb30BaHUST MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAICHUE KYJIbTYpOU
aKTUBHOI'O HCIOJIb30BAaHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BbIOMPATh
ONTUMAIIbHYIO0 (pOopMy TpeacTaBiIeHus HHGOPMALMY U WILTIOCTPUPOBATH peIlacMble 3aauu
HECJIO’)KHBIMU CXE€MaMH, IharpaMMaMu, IpyruMu popMaMu rpaguKi U UX KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Mpollecce yU4eOHOM U HCCea0BaTelbCKOM
NeSITeIbHOCTH HWH(POPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO0 XO3dHiCTBA H
TPaAHCIOPTA HA COCTOSIHUE OKPY KAIOLIe MPUPOIHON CPEIbL.

KomMyHHUKaTHBHBIe yHHBepcalbHble y4eOHbIe JelicTBUA:

yYMEHHs 33/JaBaTh BONPOCH (B XOJe auaiora W (WiIM) AMCKYCCHUHU) IO CYIIECTBY
o0cyxnaemMoil TeMbl, (OpPMYIMPOBATH CBOU TMPEAJIOKEHHS OTHOCHTEIBHO BBIMOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEJCTaBIATh IMOJYYEHHbIE pPEe3yJbTaThl MO3HABATEIbHON JESITEIbHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 pPE3yJIbTaTOB BBHITIOJTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (JabopaTOpHOro  OmbITa, JabopaTOpHOM  paboOThl MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHHUS y4eOHOI0 COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTeIbHOMN
U HCCIEeIOBATEIbCKON JIEATENbHOCTH MpPH PEUICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COIJIAaCOBAaHUS MO3UIMHA (0OCyXaeHus, OOMEH MHEHHSIMH,
«MO3TOBBIC TITYPMBD», KOOPIWHAIMS COBMECTHBIX JCHCTBHH, OMpeIeTcHNE KPUTEPHEB II0
OLIEHKE KaueCTBa BBITIOJIHEHHOW pabOTHI U IpyTue).

PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE AeiicTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONpEAeNsATh  ILeH  JEATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JeSITeNbHOCTh, BbIOMpaTh HambOonee 3(P(eKTUBHbIE CHOCOOBI peIIeHUus] Y4eOHBIX U



MI03HABATENbHBIX 33a4, CAMOCTOSTEIBHO COCTAaBIISITh WM KOPPEKTUPOBATh MPEJIOKEHHBII
QITOPUTM JEHCTBUI IpPH BBHINOJHEHUM 3aJaHUI C y4€TOM MOJIy4e€HUs HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEAKIHIX, OIECHHWBATh COOTBETCTBHUE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LEIM, YMEHUE HCIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
IIpeijaraéMple B yCJIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 00S3aTENBbHOIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboyeil mporpamMmoi, BBIAEISIOT: OCBOCHHBIE
00y4aromMMHUCs HAy4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI NEHCTBUH, creru(HuuecKue s
MpeIMETHON 0051acTH «XUMUS», BUIBI JEATEIBHOCTH MO MOJYyYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEpOpETaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Yy4YEOHBIX M HOBBIX
CUTyalUsX.

K xoHIy 00ydenus B 8 kiacce npeaMeTHbIEC pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® pacKpblBaTh CMBICII OCHOBHBIX XHMMMYECKHUX IIOHATUH: aToM, MOJIEKyJa,
XUMHUYECKUH  3JIEMEHT, [POCTOE€ BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh
(omHOpOIHAsT ¥ HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENbHAas aTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas
JIOJIS XUMUYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJISIPHBIA 00BEM, OKCHI, KHUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas
peakuus, KinaccuuKays peakiuil: peakuu COSAMHEHUS, PEeaKIUU Pa3I0KEHUs,
peakuuu 3aMelleHUs, peakuuu OOMEHa, 3K30- M SHIOTEPMHUYECKHUE pEaKIHH,
TerioBol 3(ddexT peaknuu, SApPO aTroma, SIEKTPOHHBIM CIOH aroma, aTOMHas
opOuTanb, paguyc aToMa, XHMHUYECKas CBs3b, TMOJSIPHAS W  HEMOJSpHAs
KOBAJICHTHAsI CBA3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas N0
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;

® MJUIFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHI U IPUMEHATH 3TU
MIOHSATHS IIPU ONMCAHUU BEILIECTB U X IIPEBPALCHU;

® CIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJHMKY JUIsl COCTaBlIeHHsS (GOpMYNl BELIECTB U
YPAaBHEHUN XUMUYECKHUX PEAKIINN;

® OMpeneNniTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb
OKHCJICHHS DJIEMEHTOB B OWMHApHBIX COEJUHEHUSX, NMPUHAUIEKHOCTh BEIIECTB K
ONpefeIEHHOMY KJIacCy COEIMHEHUN Mo QopmyiaaMm, BHUJ XHUMUYECKOW CBS3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTth  cmbici  [lepmogmueckoro  3akona [, WM.  MeHnneneesa:
JEMOHCTPUPOBATh NOHUMAaHUE NIEPUOJNIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT MX MoyiokeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXpPaHEHUS
Macchl BEUIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHA
ABorajipo;

® ONUCBHIBaTH W XapakTepuszoBaTh TaOnmuuHyro ¢(opmy Ileproauueckoil cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pa3iInyaTh MOHSATUS «TJaBHas noArpymnmna (A-rpymnmna)» u
«mmobounast nmoarpymnma (b-rpynma)», manbie U OONbIIME TEPHOJBI, COOTHOCHUTH
o0o3HaueHMs, KOTopble wuMeroTcs B Tabmune «llepmoguueckas cucrema
xuMuueckux sneMeHTtoB JI. M. MeHnneneeBa» C 4YHMCIOBBIMU XapaKTEpHUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOlee YUCIo
AJIEKTPOHOB U pacrpeAeNieHHue UX 0 ANEKTPOHHBIM CIIOSIM);



KIaccu(UIUpPOBaTh ~ XUMHYECKUE  DJIEMEHTHI, HEOPraHWYECKHMEe  BEIECTBa,
XUMHAYECKHE peaKIuu (110 YUCITYy U COCTAaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110
TeroBomMy dhdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUECKUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TMOATBEpXkJas ONUCAHWE TMPHUMEPaMHU MOJICKYJISAPHBIX  ypaBHEHHMA
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHS XUMHUUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUIX;
BBIUUCIIATE OTHOCHUTEJIbHYIO MOJICKYJSIPHYI0O U MOJIIPDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa Mo (opMysie COEAMHEHUS, MaCCOBYIO
JI0OJII0 BELECTBA B PAacTBOPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XMMHUYECKOH
peaKiuu;

IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIbHON AEATEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHME, O0000ILIEeHHe, CHUCTEeMaTU3alulo, KiIacCU(UKAlKI0,  BBIBICHUE
NPUYMHHO--CJICZICTBEHHBIX ~ CBSI3€H — JUIi  W3y4YeHHWsS CBOICTB BEUIECTB U
XMMHUYECKUX pPEaKLuii, eCTeCTBEHHO-Hay4YHbIE METOJIbl MMO3HAHUA — HaO0JIeHHe,
U3MEpEeHUe, MOICTIMPOBAHUE, SKCIIEPUMEHT (PeaJIbHbII U MBICIIEHHBIH);

ClleZIoBaTh IpaBWJIaM II0JIb30BaHUSI XUMMUYECKOHW TOCYI0W H J1abOpaTOpHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUiIaM OOpaIlEeHUs C BELIECTBAMU B COOTBETCTBHHU C
MHCTPYKIMSMH TI0 BBINOJIHEHUIO JIAOOPATOPHBIX XWMHUYECKHUX OIBITOB TI0
MOJyYEHUI0O M COOMpaHHIO Tra3000pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOIA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OIPEIECIEHHOM MacCOBOM J0J€M pPAacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh M  IPOBOJAUTh XUMHUYECKHE OSKCIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB LIEJIOUEN U KUCIIOT C IIOMOILBIO HMHIUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHK U IPYTHE).

K xoH1y 00yuenust B 9 kiaacce npeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaThb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHHOH, IIPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb,  DJIEKTPOOTPULIATENIIBHOCTh, CTENEHb OKHUCIEHUS, XMMHYECKas
peaxuus, XUMHYEcKasl CBs3b, TEIJIOBOW 3(PPEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, DJIEKTPOJIUTBL, HEIIEKTPOJIUTBI, DJIEKTPOIUTHUECKAS JUCCOLMALNSA,
peakiuyu MOHHOro oOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTHUMBbIE peaKIiH, OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJEHHUE, AJUIOTPOIUS, amM(pOTEpPHOCTb,
XUMHYECKas CBs3b (KOBAJEHTHas, HOHHAs, METa/NIM4ecKas), KpHUCTaJJIMYecKas
peléTKa, KOPpO3Usi METAJUIOB, CIUIABBI, CKOPOCTh XWUMHUYECKOM PpEAKIHH,
npenenabHo gonycrumas konuentpanus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTUNA U MPUMEHSTH 3TU
MOHSTHSI TIPU OMMCAHUU BEIIECTB U X MPEBPAICHHI;

UCMOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY JUIS COCTaBJIEHUS (DOpPMyN BELIECTB M
YPaBHEHUN XUMHUYECKUX PEaKIUN;

ONpENENATh BAJNECHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX DJIIEMEHTOB B
COCIMHEHMAX Pa3JIMYHOrO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIaccy COeIMHEHUH no ¢popMysaaM, BUJ XUMUYECKOH CBsI3U (KOBaJeHTHAas!, HOHHAS,
METaJlJIN4YecKasi) B HEOPraHMYECKHX COEIMHEHUSX, 3apsA]l MOHAa MO XUMHYECKOH
¢dopmyre, xapakTep Cpelbl B BOJHBIX PacTBOpaXx HEOPraHMYECKHX COEIMHEHUH,
THI KPUCTAINYECKON peMIETKH KOHKPETHOTO BEIIECTBA;



packpeiBaTh  cMbicn  [lepuommueckoro 3akona JI. WM. MeHnngeneeBa u
JIEMOHCTPHPOBATh €r0 MOHHMMAaHHE: ONHCHIBATH M XapaKTEPHU30BaTh TAOIMYHYIO
¢dopmy Ilepuonuueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noarpymnmna (A-rpynma)» u «nobouynas noarpynna (b-rpymnma)y, Mansie u
OonblIMEe  NEpUOJbl, COOTHOCUTh O0O3HAuU€HMs, KOTOpble HUMEITCA B
MEPUOINYECKON TabnmuIe, C YUCIOBBIMH XapaKTEPHUCTUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsi sJpa, oOllee YUCIO 3JIEKTPOHOB U
pacripesieieHue UX MO0 NEKTPOHHBIM CIIOSIM), OOBSICHATH 00IINE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB JIEMEHTOB M UX COEAMHEHUH B Mpesenax MaibIX IepuoI0B U
IJIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS X aTOMOB;

KiIaccu(uUUpoBaTh ~ XMMMYECKHE  3JIEMEHTbl, HEOpPraHMYecKHe  BEIEeCTBa,
XMUMHYECKHE peakiuu (110 YUCIY U COCTAaBY yYacCTBYIOIIMX B PEaKIMH BELIECTB, 110
TEIUIOBOMY 3(PQeKTy, 1O U3MEHEHHUIO CTCNEHEH OKHUCICHHUS XHUMHYECKHUX
AJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOHIME M CHenu(UIECKHe XUMHYECKHE CBOWCTBA
MPOCTBIX M  CIOXHBIX  BEUIECTB, IOATBEpXKJIas  ONUCAaHUE IpPUMEpaMu
MOJICKYJISIPHBIX M MIOHHBIX YPABHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;
COCTaBJIATh YPABHEHMS JIEKTPOJUTUYECKON JUCCOLMAIMM KHUCIOT, IIeJo4Yedl U
COJIEH, MOJIHBIE U COKPALIEHHbIE YPABHEHUS PEaKLMi MOHHOTO 0OMeHa, ypaBHEHUS
peakuuii, MOATBEPXKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3U MEXAY
BEIIECTBAMH Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUN MOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS], BO3MOKHOCTH
IPOTEKaHUs XMMUYECKUX MPEBPAIECHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMEHTa Mo (opMyse COEIUHEHHS, MACCOBYIO
JIOJII0 BEIECTBA B PACTBOPE, NMPOBOAUTH PACYETHI MO YPABHEHUIO XMMHUYECKOHN
peakuuu;

coOmoaTh TMpaBWiia IOJIb30BAaHMS XUMHYECKOM Tocynoi U JabopaTOpHBIM
00OpyZ0BaHUEM, a TaKXke IpaBuia OOpalleHusl C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKUUSMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX XHMHUYECKUX OMBITOB IO
MOJTyYEHHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAaKa U YIIIEKHCIIOro ra3a);
MPOBOAUTHh PEAKIUH, MOATBEPXKIAIOLINE KAueCTBEHHBIM COCTAaB PAa3IMYHBIX
BEILIECTB: pacro3HaBaTh OMNBITHBIM IMYTEM XJIOpUA-, OpOMHI-, HOAU-, KapOOHAT-,
¢docdar-, cunmkar-, cynabdar-, TMIPOKCUI-UOHBI, KAaTHOHBl aMMOHHS W HOHBI
M3Y4YEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOPax HEOPraHHMUECKHUX
BELIECTB;

MIPUMEHSTh OCHOBHBIE ONEPALlU MBICIUTENBHON ACSITENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IlIeHNe, CUCTEMAaTH3aIMI0, BBISBICHHE MPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — /I U3Y4YEHMsI CBOMCTB BEILIECTB U XMMHUYECKHUX PEaKLUi, ECTECTBEHHO-
Hay4yHble METOAbl IIO3HAHUS — HaONIO/IEHHWEe, HU3MEpPEHHe, MOJEIUPOBAHUE,
9KCIIEPUMEHT (peasbHbIl U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHble (HU(pOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 2 bubmuoreka [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeloBeKa
BelecTBa u XuMH4ecKre bu6mmoreka [IOK
1.2 15 1 0
peakuuu https://m.edso00.ru/7f41837c
Hroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 0 0 bub6nuorexa [IOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 0 1 bubnnoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmoreka [JOK
' HEOPraHMYECKUX COEAMHEHMI https://m.edso0.ru/7f41837c
Hroro no pazneny 30



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

Paznean 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnieckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6mmoreka [JOK

3.1 XUMUYECKHX 3emMeHToB /1. H. 7 0 0 httos://m.edsoo.ru/741837¢

Mennene-eBa. CTpoenue
aToma

XHUMHYECKast CBA3b.
bubmuoreka [JOK

3.2 Oxncimrennio- 8 1 0 https://m.edso0.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIITUN

HToro 1o pasnen 15 bubmmorexa LIOK
i https://m.edso00.ru/7f41837¢c
PesepBHOE BpeMst 3 1 0 bubnnorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 08 > >



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

9 KVIACC

KosnuuyectBo 1yacos DJIEeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM Komrponsusie  Tpaxriseckie (uudgposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypenI
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 0 bubnnorexa [JOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
91 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubnmnorexa [JOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYIECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubnmorexa LHOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX BuGorexa LOK
2.3 anemMeHToB VA-rpymisl. A30T, pochop u 7 0 1 https://m.edsoo.ru/7f412636
UX COE€IUHEHUS
54 OO0mas XxapakKTepuCTUKa XUMHIECKIX 3 1 5 bubnmnorexa [JOK
anemeHToB |VA-rpynmel. Yriepon u https://m.edsoo.ru/7f41a636



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

KPEMHUU U UX COCTUHEHUS

Hroro no pazaeny 25
Pasznea 3. Meraiibl 1 HX COeIMHEHUS
. bub6nmoreka [IOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo0.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMs 3 bubnmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Ne KoauuecTBo yacoB | Jlara
Tema ypoka
n/n Bcero U3yYeHUs
1 [Ipeamer xumun. Poiap XUMHUM B )KU3HU 1
yenoBeka. Tena u BemiecTsa
2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU 1
[Ipaktudeckas padora Ne 1 «IIpaBuia
3 paboThl B 1abopaTOpuu U MPUEMBI 1
oOparieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1
pa3aeneHus cmecen
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKU 1
MOBAPEHHOI COMM)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE dIIEMEHTHI. 3HAKH 1
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB
[TpocThie U ClIOKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE YUCHUE
3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumnueckas popmyna. BaireHTHOCTD 1
ATOMOB XMMHUYECKUX DJIEMEHTOB
11 OTtHocuTeIbHAsE aTOMHAs Macca. 1
OTtHocuTenbHas MOJIEKYIIsIpHas Macca
12 MaccoBast 10711 XUMHUYECKOI'0 2JIEMEHTA B 1
COCTMHEHUU
13 KonnuecTBo BemecTBa. Monb. MonspHas 1
Mmacca
14 Ou3nYecKue U XUMHUYCCKHE SBIICHUSI. 1
XuMudeckasi peakius
15 [Tpu3HAKK W YCIIOBUS MTPOTEKAHUS 1
XUMHUYECKHUX PEAKITHIHA
16 3aKOH COXpaHEHUsl MacChl BEUIECTB. 1
XUMUYECKUE YpaBHEHUS
17 Brruucienust KoaudecTBa, MacChl 1

BCIIECTBA IO YPAaBHCHHUAM XUMHUYCCKUX




18

19

peaKkuuit
Knaccudukanmss XaMUYECKHX peakIiuii

(coemuHEeHMUs, pa3TIOKCHHUS, 3AMCIIICHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

sHnukiIoneauct. O0o0IEeHne u
CHCTEMAaTH3aLMs 3HAHUI

20

21

22

23

KonTtponsnast padora Nel o reme
«BemecTBa 1 XUMHUYECKUE PEAKITUI

Bo3ayx — cmech razos. CocraB Bo3zyxa.
Kucnopon — anemeHT u npocroe
BeniecTBo. O30H

dusznyueckue U XUMUYECKHE CBOWCTBA
KHCIIOpoia (peaKIuy OKUCIICHUS,
ropenue). [Tornstue 06 okcumax

Crioco0bl osTy4eHus KUCI0POa B

71a060paToOpUU U MPOMBILIUIEHHOCTH.
[TpumeHneHue kucaopoaa

24

TemtoBoit 3 PeKT XUMUIECKON PEeaKITHH,
MOHSITHE O TEPMOXUMHUYECCKOM
YPaBHEHUH, IK30- M SHIOTEPMHUCCKUX
peaKIusx

25

26

27

Tonnuso (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
MPEIOTBPALLICHUS

[TpakTiueckast padota Ne 3 mo Teme
«Ilony4yenue u coOupanue KMUCI0poaa,
WU3Y4YEHUE €r0 CBOMCTBY»

BOI[OpOI[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxaeHue B npupone

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ilpumenenue Bogopoaa

29

30

[TousaTre 0 KUCIOTAX U COIAX

Crioco6bI ostyueHust BOA0POia B
nabopaTtopuu

31

[TpakTrueckast padota Ne 4 o Teme
«[lomyuenue u cobupanue Bo10poJa,
W3Y4YEHUE €r0 CBOMCTBY»

32

MomnsipHblii 005EM ra30B. 3aKOH
ABoraapo




33

Brruncienus o0b€Ma, KOJIHYECTBA
BEILIECTBA ra3a o ero U3BeCTHOMY
KOJINYECTBY BEUIECTBA HIIM 00BbEMY

34

35

Brraucienust 00EMOB ra30B 10
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
BOJIBI

36

Cocras ocHoBauuii. [lousarue 00
WHIUKATOpax

37

38

39

Bopna xak pactBoputens. HacbllieHHbIE U
HEHACBIIICHHBIE PAaCTBOPHI. MaccoBas
JI0J151 BEIIECTBA B PacTBOpE

[TpakTiueckast padota Ne 5 o Teme
«IIpuroToBiieHHE PACTBOPOB C
OIpeIeNEHHON MaCCOBOU J10JIEH
PacTBOPEHHOIO BEWIECTBA»

KonTponbnas paborta Ne2 o teme
«Kucnopoa. Bogopoxa. Bonay»

40

Oxcuppl: cocTaB, KiIaccupuKaims,
HOMEHKJIaTypa

41

42

43

[Tonmydyenue 1 XUMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHUIO0B

OcHoBaHusI: cOCTaB, Kinaccuduxarms,
HOMEHKJIaTypa

[TomydyeHue 1 XUMHYECKHE CBOMCTBA
OCHOBaHMUM

44

45

46

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

ITonydyenune 1 XuMHUECKHE CBOMCTBA
KHCIIOT

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI TOMYYEHUS, XUMUYECKHE
CBOMCTBaA

47

[TpakTrueckast pabota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHIX
COCITUHEHUN»

48

I'ereTmueckas CBI3b MCKIY KiIacCaMun




HEOPraHUYECKUX COCIMHEHUN

49 O00011eHrEe U cUCTEMaTU3aLNS 3HAHUI
KonTtponsnast padora Ne3 o reme

50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequuenui”
[TepBbIe MOMBITKY KIIACCUPUKAITUU

51 XUMHYECKHUX AIeMEHTOB. IloHsaTHE O
rpynmnax CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akon u [lepronuueckas

52 cHcTeMa XUMMHUYeCKuX anemMeHToB 1. .
MenpaeneeBa

53 [Tepuompl, TPyIIIbI, MOATPYIIIBI

54 Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl
CtpoeHue IeKTPOHHBIX 000JI0UEK

55 aToMOB 3J1IeMeHTOB [lepuoanueckoit
cucremsl [l. 1. Menpaeneesa
XapaKkTepucTUKa XUMHYECKOTO 3JIEMEHTA

56 1o ero noJyiokeHuto B [lepuoandeckoit
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa st

57 pa3BuTus Hayku U npaktuku. . 1.
MeHeneeB — y4€HbIN, IEJATOT U
rpakIaHUH

58 DIEKTPOOTPHUIIATEIIEHOCTh ATOMOB
XAMHYECKHUX DJIEMEHTOB

59 HNonHas xuMuyeckas CBI3b

60 KoBaneHTHast mossipHas XHMAYECKast
CBSI3b

61 KoBaneHTHast HeMTOJISIpHAS XUMUYECKast
CBSI3b

62 CreneHp OKHUCICHUS

63 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE
peakuu

64 OKHCIUTEIN U BOCCTAHOBUTEIIN

65 KonTponbnas padorta Ne4 o teme
«Ctpoenne aroma. XUMUYECKas CBS3h)

66 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI

no Teme " [lepuonnueckuii 3aKoH 1




[Tepuoanueckast cucteMa XUMHUYECKUX
anemenToB J[.W. MenneneeBa. Ctpoenue
aTOMOB. XMMHYECKas CBSI3b.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC
peakuun"

OO0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

67
1o kypcy "Xumus. 8 kiacc”

68 HNTorosasi KOHTpoJIbHASA padora.
IIpomeskyTouHas aTTecTaUMS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
9 KNIACC

68

Ne

w/n Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHCTEeMa XMMHUYECKHUX dnemMeHToB /. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB

KoJsnuyecTBo 4acoB

Bcero

JlaTa
U3yYeHUs

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB

Buisl XuMHu4yecKkoil CBSA3U M THIIBI
KPUCTAJUTMYECKUX PEIIETOK
KonrtponsHas pabora Nel no reme

5 «IToBTOpEHuUe U yriybaeHne 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilaccay

Knaccudukanms XuMuuecKux peakiuit
10 Pa3IMYHBIM MTPU3HAKAM

[lonsATHE O CKOPOCTH XMMHYECKOU
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

IloHsaTHE 0 XUMHUYECKOM paBHOBCCHMU.
CDaKTopBI, BJIMAIOIIUEC HA CKOPOCThb
XHUMHYISCKOM PE€aKMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu




10

Teopus 3NEKTPOIUTUUECKON
nucconuanyu. CUIbHBIE U CIa0bIe
ANEKTPOJIUTHI

11

12

HNounbie ypaBHEHUS peaKkIuid

XUMHUYECKHE CBOUCTBA KUCJIOT U
OCHOBaHHH B CBETE MPEICTABICHHUI 00
BJIEKTPOJIUTUYECKON JUCCOIUAIINKI

13

XUMHNYECKUE CBOMCTBA COJIEU B CBETE
MIPEJICTABICHUA 00 IEKTPOIUTUICCKOM
NUCCOLIMAIINU

14
15

[TonsiTne o runponuse conen

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

16

17

18

[IpaxTnueckas padora Ne 1. «Pemenue
9KCIIEPUMEHTAJIbHBIX 331a4»

KonTponbnas paborta No2 mo teme
«DNEKTPOIUTUYECKAS] TUCCOLUALIUS.
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»

O61ua;1 XApaKTCPHUCTHKA I'aJIOT'CHOB.

XuMUYecKre CBOMCTBA Ha MpUMEpE
XJiopa

19

XnopoBoaopoa. CossiHast KHCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJYyYEHUE,
MIPUMEHEHHE

20

21

22

[IpakTuueckas padbora Ne 2 o Teme
«[TonmyyeHnne COMAHON KUCTOTHI,
H3y4YEHHE €€ CBOMCTBY»

Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
peareHTOB JIaH B U30BITKE

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmst

23

AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepel 1 €€ coelMHEHUH B
npupoje. XMMHUYECKHE CBOUCTBA CEPBI

24

25

CepoBoaopo, cTpoeHue, hu3ndecKue u
XHMHYECKHUE CBOMCTBA

OKCI/II[LI CCPBLI. CepHaH KHUCJI0Ta,

(1)I/ISI/ILICCKI/IC U XUMHWYCCKHE CBOI\/'ICTBE[,
MMPUMCHCHUC




26

XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBIIIJIEHHOTO CII0co0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelibl COEIMHEHUSIMU CEPBI

27

28

29

30

Brruncienne MaccoBOM 10JIM BBIXOA
IPOJIyKTa PEAKLIUU

OOwas xapakTepucTiKa 31eMeHToB VA-
rpyninsl. A30T, paclIpoCTpaHeHHE B
npupoze, Gu3ndecKue u XuMUIECKHe
CBOMCTBA

AMMuak, ero ¢puznueckue u
XUMHUYECKHUE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHNE

[IpakTuueckas padora Ne 3 mo Teme
«[lony4yenune aMMuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas KUCOTa, e€ pusmuecKue u
XUMHUYECKHE CBOKMCTBA

32

Hcnonbs30BaHre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHuii. XMMHYeCKoe 3arps3HeHIE
OKpY>Karollen cpelibl COETUHEHUSIMHU
azora

33

34

35

®dochop. Oxeun dochopa (V) u
dbochopnas kucnota, PU3NIECKHUE U
XMMHYECKHUE CBOMCTBA, MOJyYCHUE
Hcnonb3oBanue GpochaToB B KauecTBe
MUHEpaJIbHBIX YA00peHHil. 3arps3HeHue
IPUPOJHOM cpenbl hocdaTtamu
VYraepon, pacpocTpaHeHHe B IPUPO/IE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA

36

Oxcunsl yriaepona, ux Gu3nveckue u
XAMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE
po0JIeMBbI, CBSI3aHHBIEC C OKCHIOM

yriepona (1V)

37

38

VYronpHast KUCIIOTA U €€ CONH
IIpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne yrieKucioro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-




noH"

HepBOHa‘laJIBHBIG IIOHATHS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHECHMSX YTIIepo/ia

40 Kpemnuii u ero coenqunenust
[IpakTuyeckas padora Ne 5. Pemenue

41 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
«BaxaeuIe HeMeTaluIbl U UX
COCAUHEHMS
KontponbHas padota Ne3 mo teme

42 «BakHennme HeMeTalIbl U UX
COCIUHEHMS»

OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
3JICMEHTOB — METAJLJIOB.

43 Meraiuinueckas CBsI3b U METaJINYCCKas
KPUCTaJUINYECKast PELIETKA.
du3nyecKkue CBOMCTBA METAJIIIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI
METAJLJIOB
OO01mmue criocoOb! MOTYYCHHUS METAJLIOB.

45 CrnnaBsl. Berauciaenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
pEeareHToB COACPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB

47 IllenoynbIe METaIBI

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

49 [lemoyHO3eMeIbHBIC METAILIBI —
KaJIbIIUA U Maroui

50 Baxneiinme coeAUHCHNS KaIbLIHs

51 O0o001IeHre B cucTeMaTH3anys 3HAaHUH

59 JKEcTKOCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUS
[IpakTuueckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOIBI U METOILI €6
ycTpaHeHus"

54 AmroMuuuii

55 AmdoTepHbIe CBOWCTBA OKCUIA U

TUAPOKCH]IA




56 XKenezo 1

57 Oxcupl, TUIPOKCHIBI U COJIH JKeJie3a 1
(1) u xxeme3a (1)

58 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
[IpakTrueckas padota Ne 7. Permenue

59 IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME 1
«BaxkHeume MeTasbl U UX
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3

60 peareHToB J1aH B U30BITKE WIIA COJCPKHUT 1
IpuMecHy. Berauciienrss MaccoBOM J10JIH
BBIXOJIa MMPOJIYKTa PEaKIun

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padota Ne4 o teme

62 «Baxueumme MeTaIbl B UX 1
COETUHEHUS»

63 BemecTBa u maTepuaisl B 1
MTOBCETHCBHOM KM3HU YEIOBEKA

64 XUMUYECKOe 3arpsi3HEHUE OKPY Karoleit 1
Cpensl

65 Posib XuMuM B pEIICHUH YKOJIOTHUECKUX 1
npobiem

66 O06001IeHre U cucTEMaTU3aIlHs 3HAaHUN 1
o Teme "XuMHs U OKpyxKaroias cpeaa'

67 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
1o Kypcy "Xumus. 9 xknacc”

68 Hrorosasi koHTpoJIbHaAsI padoTa. 1
IIpomexyTouHas aTTeCTALMSA

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Xumust. 8 kiacc. MeToaudeckoe rmocooue

Xumus. 9 kimacc. Meroanyeckoe rmocooue

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bu6mmoreka IJOK

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

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