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MNOACHHTE. TbHAS 3AIINCKA

[IporpaMma mo XHMHH Ha YPOBHE OCHOBHOTO oOmero oOpa3oBaHHA COCTaBlIeHa Ha OCHOBe
TpeGoBaHIIl K pe3yabTaTaM OCBOHHA OCHOBHOII 00Opa3zoBaTelbHOIl MPOrpaMMbl OCHOBHOTO o0miero
obpazopanns, npeiacrapieHHslx B O®I'OC OO0, a takke Ha ocHose denepanbHoil paboyeii
MPOrpaMMel BOCITHTAHHA I ¢ YUETOM KOHISNII MperoaBaHis yueOHoro npeamera «XuMmus» B
oOpazoBate/IbHBIX opradiBammax Poccmiickoii ®exeparmi.

[Tporpamma 1Mo XHMHH JaéT NpejcTaBlIeHHe O LensX, obmeil cTpaTernn oOyueHHs, BOCIIHTAHNA
pasBHTHA oOywalommXcs cpeacTBamin  ydeOHOro nmpeamera, YycTaHaBaHBaeT oOA3aTelbHOe
MNpeaIMEeTHOE COAepiKaHIle, NMpeAyCMaTpHBaeT paclipe/ielieHlie €ro no KiaccaM I CTPVKIYpIHpPOBaHIE
Mo pa3jgenaM H TeMaM MpOrpaMMbl MO XHMIII, OMNpejenseT KOTIYECTBeHHble I KauyeCTBeHHbIE
XapaKTepHCTHKIH COAeP/KaHIA, PeKOMEHIYeMYIO MOC/IeI0BaTeIbHOCTh H3YUeHHA XHMHH C y4€ToM
MeKINpeIMeTHBIX H BHYTPHIIPeIMETHBIX CBf3eil, JOrHKH Y4JeOHOro mpouecca, BO3PACTHBIX
ocobeHHOCTell 0OyJalomIXCs, onpeienseT BO3MOKHOCTH MpeaMeTa JUIf peaqHsal TpeGoBaHHil K
pe3yabTaTaM OCBOEHHA OCHOBHOII 0Opa3oBaTelbHOIl NMPOrpaMMbl Ha YPOBHE OCHOBHOro obuero
oOpaszoBaHils, a Takke TpeboBaHHil K pe3yibTaTaM OOYUeHHA XIMII Ha ypoBHe uejeil H3ydeHHs
npeaMeTa i OCHOBHBIX BHIOB Y4eOHO-I03HABATEIbHOIl JeATeTbHOCTH 00yualomerocs rno 0CBOHINO
yueOHOTO comepKaHMA.

3HaHme XHMHH CIYKHT OCHOBOIl 11 (GOpMHPOBAHHA MHpPOBO33peHNs oOywalomerocs, ero
npeicTaBIeHnil 0 MaTepHaJbHOM €IIHCTBE MIHpa, BaXHYIO POjb HIpaloT opMupyeMbie XHMHeil
NpeICTaBIeHHsA O B3alMONPeBPallleHNAX Heprin 1 o0 3BOJIOIN BelecTB B MpHpoZIe, O MyTAX
pelIeHns r100anbHBIX MpodeM YCTOMMMIBOrO pa3sBHTIA YeI0BeYecTBa — ChiPheBOll, IHepreTHYEeCKOIl,
MHILEBOIT 1 IKOJIOTHYecKoil 6e30MmacHOCTIH, MpobieM 31paBOOXPAHeHHA.

II3yuenne Xummi:

CHOCOOCTBYET peamTH3alliil BO3MOXKHOCTell 118 caMmopasBuTHA 1 (GOpPMHPOBAHNA KYIBTYpPhI
TIYHOCTI, e€ obmell i QYHKINOHATBHOI TPaMOTHOCTH;

BHOCHT BKJIal B (popMHpOBaHIE MBIIUIEHHA Il TBOPYECKHX CNOCOOHOCTell 00ydalomXcs, HABBIKOB
HX CAMOCTOATENBHOI YueOHOI JeATeIbHOCTH, IKCIEPIMEHTATHHBIX H HCCIeI0BATENbCKIX YMEHNIT,
HeoOXOMMMBIX KaK B MOBCEIHEBHOII KIB3HIL TaK H B NPoQeccHOHaTbHOI AeSTeTbHOCTH;

3HAKOMHT €O Creun(puKoii HAy4HOro MBIIUIEHHsA, 3aKJaJbiBaeT OCHOBBI LI€JOCTHOIO B3IJf1a Ha
eIHCTBO MPHPOIbI Il YeJOBeKa, ABAAeTCH OTBETCTBEHHBIM JTanoM B (JOpMHPOBAHII eCTeCTBEHHO-
HAYIHOIT TPaMOTHOCTH 00YUaIOIINXCS:

cnocobcTBYeT (OPMHPOBAHHIO LEHHOCTHOTO OTHOLIGHHA K eCTeCTBEHHO-HAyUHBIM 3HAHHAM, K
NpHpoJe, K Yel0BeKy, BHOCHT CBOIl BKJIAJ B IKOJIOrYecKoe o0pa3oBaHie 00yJalomIXcs.

Jaunsle HanpasieHns B oOyueHmn xumun obecrnieunsaores cnewndukoii conepxanng yuedHoro
npeMeTa, KOTOPBIil AB/IAETCA MeJaroriyeck aJlanTHpOBAHHBIM OTpakeHneM 6a30BOil HAYKIH XIMIII
Ha Oompee/I€HHOM 3Tale e€ pasBUTHA.

Kypc xmMmmi Ha ypoBHe OCHOBHOro oOmero o0pa3oBaHNA OpPHEHTHPOBAH Ha OCBOeHNE
0OyHaIONIIMIICA CHCTeMb! MePBOHAYATBHBIX MOHATHI XIMII, OCHOB HEOPraHHYecKoil XHMHH I
HeKOTOPBIX OT/AETbHBIX 3HAUHMBIX MOHATHIT OPraHHYeCKOIT XIMIIL.

CTpyKTypa colepAaHHs MPOrpaMMBl 110 XHMHH ¢OPMHPOBAHA HA OCHOBE CHCTEMHOIO MOIX0a K eé
myueHmio. CojepikaHie CKIAIBIBACTCA H3 CHCTeMbI MOHATHII O XHMHIYECKOM IeMeHTe I BelllecTBe
H CHCTeMBI MOHATHII O XHMHYecKoil peakumn. OGe 3TH CHCTeMbI CTPYKTYPHO OPraHH3OBaHBI IO
NPHHLUHITY MOCIeJ0BATEIEHOIO pPa3BHTHA 3HAHHII HAa OCHOBE TeOpeTHYeCKHX IpelCcTaBiIeHHil
Pa3HOTO YPOBHA:

—aTOMHO-MOJIEKY/IAPHOTO YUeHHA KaK OCHOBBI BCEr0 eCTeCTBO3HAHIA:

~Ilepnomueckoro 3akona /1. I1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XIMIIL

~VUEeHHA O CTPOSHHH aToMa I XHMHYeCKOil CBA3M;

—TIpecTaBIeHNil 00 TeKTPOINTHYECKOI JHCCOLHALII BeIleCTB B PacTBOpaXx.

Teoperiueckie 3HaHIA PacCMATPHBAIOTCA HA OCHOBE IMIHPHYECKH MOJYUEHHBIX H OCMBICTEHHBIX
(akToB, pa3BHBAIOTCA MNOCIEJOBATEBHO OT OJHOTO YPOBHA K JPYIOMY, BBHINOJHAS (QYHKIIH
0OBACHEHNA H MPOrHO3HPOBAHIA CBOIICTB, CTPOCHHA H BO3MOKHOCTEIl MPAKTHYECKOTO NMpHMEeHeHHA
H MOJTYYeHNA H3y4aeMbIX BellecTB.



OcBoeHne mporpaMMsl Mo XHMHH CHOCOOCTBYeT (JOPMHPOBAHHIO MNMpeiCTaBIeHHA O XHMHYeCKOil
COCTaB/IAIONICIT Hay4YHOIl KapTHHBI MIpa B JOrHKe e€ CHCTeMHOIl MNpHPOIbl, UEHHOCTHOTrO
OTHOIIEHHs K HayYHOMY 3HaHHIO H MeToJaM MOo3HaHHA B Hayke. II3yueHme XmuMmimi mpoHCXoIuT
NpHBJIeYeHHEeM 3HAaHHII H3 paHee H3YUeHHBIX Y4YeOHBIX mpeaMmeToB: «OKpyKaloUWul MHp»,
«bnonorns. 5-7 knacce» 1 «Dm3nka. 7 KIace».

[Ipn m3yueHIN XIMIN TPOHCX0ANT GopMIpOBaHIe 3HAHIIT OCHOB XIMIMECKOil HayKi Kak o01acTi
COBPEMEHHOI0 eCTeCTBO3HAHIA, IPAaKTHYeCKOll eATeTbHOCTH 4eJOoBeKa M KaK OIHOro I
KOMIIOHEHTOB MHPOBOIT KyIbTYPHI. 3ajaua yueGHOTO MpeaMeTa coCTONT B GOPMIPOBAHHI CHCTEMSBI
XHMHYECKHX 3HAHHMIl — BakHeINX (aKTOB, MOHATHIL, 3aKOHOB H TEOPETHYUECKHX IMOJOMKEHHIT,
JAOCTYMHBIX 0000MIeHNiT MHPOBO33PEeHYeCKOTO XapakTepa, A3bIKa HayKi, B MPHOOMIEHHH K HayUHBIM
MeTO/aM MO3HAHIA MPH H3YUeHI BellecTB H XIMIYeCKIX peakiii, B GopMIpPOBAHII I Pa3sBHTHI
MO3HABATEIBHBIX YMEHHII H HX TMpHMeHeHHH B YyueOHO-MO3HaBaTelbHOl M y4yeOHO-
HCCIIe0BATebCKON JeATeIbHOCTH, OCBOGHHH MpaBiL1 Ge3omacHOro obpallleHNs ¢ BellecTBaMH B
MOBCEIHeBHOII KII3HIL.

[Ipn m3ydeHmn XuMI Ha YpoBHe OCHOBHOro obmtero oOpasoBaHIA BakKHOe 3HaueHHe npuodpesn
TaKHe 1M, Kak:

—(opmupoBaHile HHTE/IEKTYATbHO pPa3sBHTON  JHYHOCTH, TOTOBOIl K €aM000pa3oBaHIIO,
COTPYAHHYECTBY, CAMOCTOATEILHOMY NPHHATHIO pellleHHil, cnocobHoll aJanTHpoBaThcs K OBICTPO
MEHAOIIIMCA YCIOBHAM AKI3HIL

~HaMpaBIeHHOCTh OOyUeHHA Ha CHCTeMaTHJyecKoe NMpHoOIIeH e 00yIalomIXCsH K CaMOCTOATeTbHOI
MO3HABATENBLHON JeATeJbHOCTH, HAYUHBIM MeTOIaM MO3HAHHA, (OPMHPYIONINM MOTHBALMIO I
pasBHTHE cHOCOOHOCTEI K XML

—o0ecnevueHne YCIOBHIl, COCOOCTBYIONINX NMPHOOpeTeHHI0 00ydaloUIIMIICS ONBITa pa3sHOOOpa3Hoil
JAeATeNbHOCTH, TO3HAHHA H CAMONO3HAHHSA, KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIHIl),
HMEIONNIX YHHBEePCATbHOE 3HAUeHIe [UIA Pa3TIYHBIX BILIOB JAeATeIbHOCTI

—(popmuposanne obmeii QYHKUHOHATBHON I €CTEeCTBEHHO-HAYYHOIl IPaMOTHOCTIL, B TOM 4IICIe
yMeHHil OOBACHATH H OLEHHBATh ABJAEHHA OKPYKAIOLIEro MIpa, HCMOAb3YA 3HAHHA H OIBIT,
MOTy4eHHbIe MPH H3YYEeHHH XM, TPIMEHATH HX MpH pelleHHH npobieM B MOBCEIHeBHOI KII3HNI
H TPYAOBOII JeATeIbHOCTI:

—(popmupoBanne y oOyualOmNXCA TYMAHHCTHYECKHX OTHOINGHHIl, TOHHMAHHA LEHHOCTH
XHMHYECKHX 3HAHMIl UI4 BLIPabOTKH 3KOJIOTHYECKH IejecooOpasHOro rmnopeleHHs B OBITY H
TPYAOBOIl JAeATEIBHOCTH B LeJIAX COXPAHEHIA CBOEro 370poBbA H OKpYAKaKoLIeil MPHPOIHOI CpeIsl;
—pa3sBHTHe MOTHBAIHN K 00YUeHHI0, CNOCOOHOCTEl K CAMOKOHTPOITIO 1 CAMOBOCIIHTAHIIO HA OCHOBE
VCBOEHHS O0OlIeuesioBeyecKX IeHHOCTell, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mnpodmis n
HAMNPABIeHHOCTH JalbHellmero ooyueHns.

OOmee 4HCIO wacoB, OTBEIAEHHBIX [UIA IH3YUeHHA XIMHH Ha YpOBHe OCHOBHOro obumiero
oOpasoBanns, coctaBiger 136 yacos: B 8 k1acce — 68 uvacoB (2 waca B Helemo), B 9 kiacce — 68
qacoB (2 yaca B Helemo).

COJEP/KAHHE OBYYEHHAA

8 KIACC

ITepBonauaabHble XUMHYECKHE NOHATHSA

[Ipexver xumun. Porae XHMHH B KII3HH 4YeqoBeka. XHMIS B cHCTeMe HayK. Tela H BellecTsa.
Dusiyeckile cBOIiCTBa BelllecTB. ArperaTHoe coctosune semtects. [TonsaTie o MeTo1ax NO3HaHNA B
ximini. Ynctsie Bemectsa i emect. CriocoOsl pasienenis cMeceil.

ATOMBI H MOJeKyIbl. XHMHYecKHe 31eMeHThl. CHMBOABI XHMHUYecKHX 371eMeHTOB. IIpocthie
CTTOKHBI@ BelllecTBa. ATOMHO-MOJIEKYIAPHOE YUeHIe.

Ximirgeckas opmyna. BaleHTHOCTD aTOMOB XHMHYECKIHX 371€MEHTOB. 3aKOH MOCTOAHCTBA COCTaBa
BemecTs. OTHOCHTeNbHAA aToMHas Macca. OTHOCHTeIbHas MOJeKyIApHas macca. MaccoBas 1078
XIMHYECKOTO 3/1eMeHTa B COeIITHEeHHIL

KonnuectBo BemectBa. Moas. MonsapHasa Mmacca. B3anMocBA3p KOJIHYeCTBAa, Macchl H 4iCIa
CTPYKTYPHBIX eIHHHI BemecTa. PacuéTsl no opmynaM XHMHYECKIX COeITHEHMIL.



@Du3nueckie H XHMHYecKHe fBIeHnA. XHMIYecKas peakiuns H e€ MpH3HAKH. 3aKOH COXpaHeHHA
Macchl BellecTB. XHMHUecKie ypaBHeHnA. Kiaccndukamma Xummdecknx peakumil (coemnHeHms,
pa3jIokKeHNs, 3aMellleHNs, oOMeHa).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XHMIYeCKOil Nocy10il, npaBiiamn padboTsl B 1abopaTopiti it npuémami odpameHns ¢
nabopaTopHeIM oOopyioBaHIeM, H3ydeHHe H omicaHme (H3IMYECKHX CBOIICTB 00pa3uos
HeOpraHIYecKHX BellecTB, HaOmoaeHne (u3NyecKnX (MUIaBjIeHle BOCKA, TasgHIE JbJa, pacTHpaHNe
caxapa B CTyNKe, KHMEeHIE Il KOHIEHCAIs BOIBI) H XHMHYECKHX (ropeHie CBeul, NpOKaInBaHHe
MeIHOIl MpPOBOJOKI, B3aHMMOIEIICTBIE Melda ¢ KHCIOTOil) ABIeHHil, HaGmroZeHHe N OmMiCaHHe
NPH3HAKOB MPOTEKAHHA XHMHYECKHX peaklHil (pailokeHHe caxapa, B3anMOEICTBHE CepHOIl
KHCIOTHI ¢ XjopHaoM Gapus, pasnoxeHne riapoxciaa mexan (II) npn HarpepaHm, B3anmoeiicTBie
Kerne3a ¢ pactBopoMm comn Mex (II), m3yueHne cnocoGoB pasieneHHA cMeceil: ¢ MOMOIIBIO MarHNTa,
¢mIbTpoBaHNe, BhIMapHBaHHe, MICTIVUIAINA, XpomaTtorpadus, npopeaeHNe OUNCTKH MOBAPEHHOI
comi, HaOTIONeHHe H OMICaHIe pe3yIbTaToOB MpPOBeJeHHs ONbITAa, ILTIOCTPHPYIOUIETO 3aKOH
COXpaHeHHA MACChl, CO3IaHIe MoJIenell MOIeKy (IapoCTepKHEBBIX).

Baxkueiimne npeacraBure.n HeOPraHUIECKHX BelecTB

Bo3ayx — cmecsk razoB. Cocta Bozayxa. Kucmopoa — 3neMeHT 1 npoctoe Bemecto. HaxoxieHie
KICI0opoJa B MpHpoje, (u3mveckne I XHMIUeCKHe CBOICTBa (peakinmt ropeHns). OKCILIBI
[Ipimenenne kucnopona. CrocoObl moaydeHHA Kicaopoaa B JaGopaToOpHi H MPOMBINIIEHHOCTIL
Kpyrosopot kuciaopona B npupoze. O30H — aIoTponHas MoIH(pHKaLms KHcIopoa.

Tennosoii 3¢ deKT XuMHIecKoil peakiin, TePMOXHMHIYECKHE YPaBHEHHA, 3K30- H 3HIOTepMIYecKHe
peakunn. TommmBo: yroae H MeTaH. 3arps3HeHHe BO3AyXa, YCIUIeHHe NapHHKoBoro 3ddekra,
paspylieHiie 030HOBOIO CJIOs.

Bozopon — 3nemeHT m mpocToe BemlecTBo. HaxoxkieHue Bojopoza B mpupone, ¢u3nyeckne H
XHMIIYecKite cBOiicTBa, NMpiMeHeHIle, criocodsl nomyuenns. Kicaotsi i comn.

Moaspusriii 00bEM razos. Pacuérs no XiMHUYecKiM ypaBHEeHHAM.

@usnueckne cBoiicTBa Boasl. Boxa kak pactBoputens. Pactsopsl. HachiieHHbBIe I HEHACHIIIICHHBIE
pacTBopel. PacTBopnMOCTh BemecTB B Boze. MaccoBas 10714 BemlecTBa B pacTBope. XIHMHYecKie
cpoiicTBa Boabl. OcHoBaHNA. Poab pacTBOPOB B NpHpoZe H B KI3HI 4eloBeKka. KpyroBopor Boibl B
npupoze. 3arpsA3HeHNe NpHPOAHLIX BoA. OXpaHa I OUHCTKA NPHPOIHBIX BOI.

Kraccnpukamis ~ Heopranmvecknx — coemmsenmii.  Okcmasl.  Kiracemdukamns — oKCiIos:
comeoOpasyionne (OCHOBHBIE, KHCIOTHBIE, aMdoTepHsie) 1 HecoreoOpasyomme. Homenknatypa
okciaoB. QisiyecKie i XMIYecKHe cBoiicTBa okciaos. [Toxyuenne oKCHIOB.

OcHoBanns. Kiraccudukamis ocHoBaHHII: mMETOUN H HepacTBOpHMble ocHoBaHns. HomenkiaTypa
ocHopanii. Ou3nueckie i XiMIMeckie cBoiicTea ocHoBaumii. [Tonyuenite ocHoBaHMiL.

Kucaorsl. Knacendukams xncaor. Homenkiaatypa kncaor. Qinmueckie i XHMIYeCKie CBOICTBa
kncaot. Pax akrusHocTi MetarvioB H. H. beketosa. [Toayuenine Kicior.

Com. Homenkaatypa cozneii. Du3iueckie i XuMirgeckie ceoiictea coseii. Iloayuenne coneii
['eHeTHUeCKas CBA3b MEKIY KIacCaMil HEOPTaHHYECKHX COeIHEeHHIT.

Xumuuweckuit yxcnepumenm:

KaueCcTBEHHOE ONpeleleHne CcoIepKaHHA KICIOpoIa B BO3AyXe, NOJydYeHHe, coOupaHite,
pacrmo3HaBaHHe H H3YdYeHHe CBOICTB KHCIOpoJa, HaOmIOJeHHe B3aNMOICIICTBHA BeIIeCTB C
KICIOPOIOM H YCJIOBHA BO3SHHKHOBEHHS H IpeKpallleHHs TOpeHHs (Mmoikapa), O3HaKOMIeHHe ¢
oOpa3zuaMi OKCILIOB I OMICaHIe HX CBOIICTB, MOTy4yeHHe, coOHpaHie, pacrno3HaBaHie I H3yJyeHie
CBOIICTB BOJOpoaa (ropeHme), B3amMojeiicTBie Bojopoaa ¢ okcugom wmean (II) (BozmoxkHO
HCTONB30BaHIe BIIEOMATepHatoB), HaOmoneHne oOpa3sLOB BeleCTB KOIHYECTBOM | MO,
HCCIe10BaHIe 0cOOeHHOCTell PACTBOPEHIIA BellleCTB ¢ Pa3YHOIl PacTBOPHMOCTBIO, MIPHTOTOBIEHNE
PACTBOPOB C OMNpeeaeHHOIT MaccoBOIl J1071ell pacTBOPEHHOTO BellecTBa, B3alMOeiiCTBHE BOIBI C
MeTaUTaMi (HaTpHeM H KaibliieM) (BO3MOKHO HCHOIb30BaHHE BIISOMAaTepHAIOB), HCCIeN0BaHHE
00pa3loB HeOPraHHYecKHX BelIecTB pa3IHYHBIX KIacCOB, HaOMOJeHHe H3MEeHEeHHA OKPacKH
HHIIIKATOPOB B pacTBOpax KHCIOT H miegouell, H3ydeHHe B3amMoseiicTeus okcuiaa mexm (II) ¢
pPacTBOPOM CEpHOIl KHCAOTHI, KHCJIOT ¢ MeTallaMi, peakuml HelTpaansaliy, [oJydeHne



HepacTBOPHMBIX OCHOBaHIIl, BHITECHEHHE OIHOro MeTalla IPYrHM N3 PacTBOPa COMH, pelIeHHe
IKCIePHMEHTAIBHBIX 3a/1a4 1o Teme «BakHeilune K1acchl HeOPraHHYeCKHX COeIMHeHI».
Iepnoanuecknit 3akon u  Ilepmoamueckas cucrema xumuuecknx aementos . IL
Menzaeaeesa. Crpoenne artomoB. Xumuueckasi cBsizb. OKHCIHTEIBHO-BOCCTAHOBHTEILHBIE
peakunu

[lepBbie MOMBITKH KIaccH(UKAINNI XHMHYeCKHX 31eMeHTOB. [loHATie o rpynmax CXOIHBIX
371eMEHTOB (LIeJTOYHbIe I IIeJOYHO3eMe/bHble MEeTaLThl, FaJOoreHsl, HHePTHbIe raibl). DJIeMeHTH,
KOTOpBIe 00pa3yioT aMpoTepHbIe OKCIIBI I THAPOKCILIBI.

[Tepnomeckmii 3akoH. [lepnommyeckas cucrema xummdecknx 3nementoB J[ II. Menzeneesa.
KopoTtkonepnoasas n umHHonepnoaHas Gopmsr [Tepromdeckoil CHCTeMBI XIMHYECKHX Y1eMEHTOB
A. 1. Menzeneesa. Ilepnoast n rpynmel. Du3igeckiil CMbICT MOPAJIKOBOTO HOMepa, HOMEpOB
MepHOJA H IPYIIBI JIeMeHTa.

Crpoenne atomoB. CoctaB atoMHbIX siaep. Izotomsl. Dnekrponbl. CTpoeHHe 3ITEKTPOHHBIX
00o10uek aToMoB mepsbIX 20 xumiyecknx 31emenToB [lepnomrueckoii cucremsr /1. I1. Meneneesa.
XapakTepHCTHKa XHMIYECKOTo 371eMeHTa no ero nomnoxeHmoo B [lepnomrmeckoil ciucreme JI. I
Meneneesa.

3aKOHOMEpPHOCTH IH3MEHEeHHA paamyca aTOMOB XHMHYeCKHX J7eMEeHTOB, MeTALTHYeCKHX H
HeMeTaLTHYeCKHX CBOIICTB 110 IPYINaM H MepHoaM.

3nauenne [lepnommeckoro sakoHa n Ilepmommueckoil CHCTEMBI XHMHYECKHX 3IeMEHTOB [UIA
pa3BHTHA Haykn 1 npakTHki. . I1. Menneneer — yuéHblil I rpaxIaHIH.

Xmmiueckas cBa3b. KoBaleHTHas (NMonApHAs o HEMONApHAf) CBA3b. NEKTPOOTPHUATEILHOCTH
XHMITuecKiX y1eMeHnToB. IoHHas cBA3b.

Crenens okucIeHHs. OKICIHTETbHO-BOCCTAHOBHTeNbHBIe peakumi. [Ipoueccsl okuciaeHns u
BOCCTaHOBJIeHHA. OKHCIHTEIN I BOCCTAHOBHTETIL.

Xumuueckuit sxcnepumenm:

m3ydyeHiie 0oOpa3slOB BelIECTB METAIOB H HEMETaUIoB, B3aHMOIeiICTBHE TILIPOKCHIA LIHKA ¢
pacTBOpaMil KHCJIOT I Iieoueil, mpoBeleHHe ONBITOB, ILTIOCTPHPYIONINX NPHMePh! OKHCIHTeIbHO-
BOCCTAHOBHTEIBHBIX PeaKiil (ropeHne, peakiiii paIoKeH s, COeIIHEeHN).

Mesxxcnpeomemnsie céasu

Peammamns MeXNpeIMeTHBIX CBf3eil NMPH H3YUeHHH XHMHH B 8 Kjacce OCYIIeCTBIAETCH uepes
HCMONB30BAHNE KAaK OOLIIX eCTeCTBeHHO-HAYYHBIX MOHATHIL, Tak I TIOHATHII, ABISIONUIXCH
CHCTEMHBIMH JUIA OT/IeBHBIX MPeIMETOB eCTeCTBeHHO-HAYYHOIO LIHKIA.

OOmne ecTeCTBEHHO-HAYUHBIe MOHATHA: HayuHbIl (aKT, rimorTesa, TeOpHsA, 3aKOH, aHAIN3, CHHTE3,
KI1accHQuKalisg, MNepHOIIMYHOCTh, HaOmloZeHHe, 3KCHepHMeHT, MOelIHpOBaHie, I3MepeHile,
MoOJ1eb, ABjeHIle.

@usiKa: MaTepHd, aToM, IEKTPOH, MPOTOH, HEITPOH, HOH, HYKTILI, H30TOMBI, PalHOAKTHBHOCTS,
MOJIeKY/1a, YIeKTPIYECKIil 3apsi, BemecTBo, Telo, 00bEM, arperaTHoe COCTOsHIE BellecTBa, ras,
(3NYecKie BeMIYNHEI, eIMHHLE H3MepeHIs, KOCMOC, TUIaHeTH!, 38361, ComHie.

Brnonorna: porocnnTes, apixanne, Snocdepa.

leorpadgma: armocdepa, ruapocdepa, MuHepaTsl, TOpHBIE IMOPOIBI, MOJe3Hble HCKOMaeMsbie,
TOIUTHBO, BOJIHBIE PECYPCHI.

9 KIACC

BemecTBo H XHMHYECKAS PeaKuus

[Tepnommecknii 3akoH. [lepnommueckas cicrema Xmmmuecknx s1emeHTtoB J[. II. Menzeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHI CBOIICTB XIMIYECKIX 31eMEeHTOB MepBBIX TPEX
NepHOIOB, KA, Kalbllid H HX COeIHHEHHIl B COOTBETCTBHH C TMOJOKEHHeM 31eMEHTOB B
[Tepuomiueckoii cHCTeMe I CTPOeHHeM HX aTOMOB.

CtpoeHne BemecTBa: BIIBI XHMHYECKOil CBA3M. THNBI KPHCTAUIHYECKHX peINETOK, 3aBHCHMOCTD
CBOIICTB BellleCTBa OT THIA KPHCTALTHYECKOI PEIETKH I BHIA XHMIYECKOIl CBA3IL

Kraccndukamis 1 HOMEHKIATypa HeOPraHHYecKHX BellecTB. XIMIHYeCKie CBOIICTBAa BellecTB,
OTHOCALNIXCH K pPayINUHBIM KJ1accaM HeOPraHH4YecKHX COeIlHeHHil, reHeTHuUecKasd CBA3b
HeOPraHIYecKIX BellecTs.



Knaccndukamms XmMmidecknX peaxmmil MO pa3mIyHBIM IpH3HAKaM (MO 4HCIY M COCTaBY
YYaCTBYIOUINX B Peakiliil BeIECTB, MO TeIIoBOMY 2(deKTy, mo H3MeHeHHIO CTeneHeil OKICIeHNs
XHMIYECKHX JIeMEeHTOB, Mo 00paTHMOCTH, MO YMACTHIO KaTaln3aTopa). JK30- H HIOTePMIYecKHe
Peaxilii, TepMOXIMIIYeCKHe YPaBHeHHs.

[Tonatie o ckopocTn Xumideckoit peaxut. [Tonarie 06 oOpaTiHMBIX I HEOOPATHMBIX XHMITYECKHX
peakunAx. [ToHATHE O rOMOreHHBIX I reTeporeHHbIX peakunax. ITorarme o karammse. ITonaTie o
XHMIueckoM paBHoBecHil. DaKTOpPBI, BANAIONIE HA CKOPOCTH XHMIHYECKOIl peakii H MoIokKeHne
XIMITYECKOTO paBHOBECHA.

OKHCIHTebHO-BOCCTAHOBHTEIBHBIE  PeaKIIiiL, IeKTPOHHBIT  Oa’zaHC  OKHCIHTEIbHO-
BOCCTaHOBHTeNbHOIT peakinmin. CocTaBleHne VypaBHeHHII OKHC/IHTEIbHO-BOCCTAHOBHTEIBHBIX
peaxiIii ¢ HCIOIb30BaHIeM MeTo1a 37IeKTPOHHOro banaHca.

Teopnsa 31eKTpoIHTHYECKON MHCCOLMALN. DIEKTPOINTHI 1 HedeKTpoanTsl. KaTHOHBI, aHHOHBI
Mexaunsm HccOUMalmN  BeIIeCTB C pPasHYHBIMH  BHIAMH  XHMmiYeckoil cBasn. CreneHs
mauccounam. CiubHBIe I c1a0ble 37eKTPOTHTHI.

Peakuim nouHoro oOmeHa. VcioBHA MNpOTeKaHNA peakumili HOHHOro oOMeHa, NOJIHBlE M
COKpallléHHBbIe HOHHbIe YypaBHeHHA peakumnil. CBoiicTBa KHCIOT, OCHOBaHIII I cojeil B cBeTe
npeCTaB/IeHMHil 00 31eKTpoaNTHYecKoil mccounam. KauecTBeHHbIe peakinin Ha HOHEI. [ToHaTie o
rIIpOoJIH3e comeil.

Xumunweckuit sxcnepumenm:

O3HAKOMJIEHHE ¢ MOJeJAMH KPHCTALTHYECKHX PeIéTOK HeOpPraHH4YecKHX BellecTB — MeTaLIoB I
HeMeTa/L10B (rpadura 1 aTMa3sa), CIOKHBIX BeIlleCTB (XI0piIa HATPHA), HCCIeI0BaHIe 3aBHCHMOCTH
CKOPOCTH XHMHYECKOil peakin OT BO3ZefiCTBHA pasamuHeIX (aKTOpOB, HCCeIOBaHMe
3IeKTPONPOBOJHOCTH PacTBOPOB BELIECTB, Mpollecca MICCOLHALMN KHCIOT, meaoveil H coseil
(BO3MOKHO HCIOIB30BaHIe BIJIe0 MATepHalIoB), POBeIeH e ONBITOB, ILTIOCTPHPYIOMIHNX NPH3HAKH
MPOTeKaHIA peakintil HoHHOro oOMeHa (0OpasoBaHie ocajka, BhIIeIeHNe rasa, oOpaoBaHie BOIbI),
OMNBITOB, HUTOCTPHPYIOIIIX MpPHMEphl OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX peakumil (ropesime,
Peakllii pa3ziokKeHIs, COeMIHeHIs), Paclo3HaBaHHe HeOPraHHYecKiX BelecTB ¢ MOMOHIBIO
KaueCTBeHHBIX Peakilil Ha HOHBI, pellleHIle SKCIepHMeHTATbHBIX 3a/1a4.

Hemeraaibl 1 HX coeTMHEHNS

OOmas XapakTepHCTHKa raioreHoB. OCOO€HHOCTH CTPOEHHA ATOMOB, XapakTepHble CTereHi
oknciaeHns. CtpoeHne n Qusnueckie CBOIICTBA MPOCTHIX BeIECTB — TrajJoreHoB. XHMIHYecKHe
cBoiicTBa Ha mpHMepe XiIopa (B3anMOZelICTBHE ¢ MeTaLJaMi, HeMeTalaMil, IIeJouaMiu).
Xnoposogopoa. ConsHas KHCIOTA, XHMIIYecKHe CBOIICTBa, MoayyeHue, mpuMeHeHune. [leficTeue
XJI0opa M XJIOpPOBOJOPOAa HAa OPraHH3M ueroBeKa. BakHeillmnme XIopHabl H HX HaXOXIeHHE B
npiHpoe.

OO6mas XapakTepucTHKa 31eMeHTOB VIA-rpynmnsi. OcoGeHHOCTH CTPOeHHsA aTOMOB, XapaKTepHbie
cTenenn okucieHus. CrpoeHie i ¢Qi3nueckie CBOICTBA NMPOCTHIX BeLIECTB — KICI0pPOIa I Cepsl.
AnN10TponHBle MOMNQHKALNN KicIopola 1 cephl. XnMmideckne cpoiictBa cepbl. Cepopoiopoi,
cTpoeHne, Qu3nyeckne N XHMHYecKHe cBoiicTBa. OKCHIBI cepbl KaK NpeIcTaBHTETH KHCIOTHBIX
okciaoB. CepHas KucioTa, Qusmyeckie i XiMiyeckie cBoiicTBa (o0muie Kak npeacTaBHTeNs KiIacca
KHCI0T 1 criemiduueckie). XiuMiueckie peakiil, Jekallle B OCHOBe MPOMBIIILIEHHOIo crocoba
noayueHns cepHoii kucaotel. I[Ipimvenenne ceproit kicaotsl. Comit cepHOIT KICI0THI, KauecTBeHHAsA
peakuns Ha cyabar-noH. Haxoxiaenme cephl n e€ coemmHeHmil B mpupoie. XHMIYecKoe
3arpsA3HeHIe OKpYXKaloleil cpeibl CoeMHeHIAMI cephl (KHCIOTHBIe M0, 3arps3HeHIe Bo3IyXa i
BOJZOEMOB), CNIOCOOBI €ro MpeoTBpaleH .

OOmas xapakTepHCTHKA 31eMeHTOB VA-rpynmnel. OcoOeHHOCTH CTPOeHIHA aTOMOB, XapaKTepHble
CTeNeHH OKHCJeHHsA. A30T, pacnpocTpaHeHHe B npHpoie, Quaiueckie 1 XHMHYeCKHe CBOIICTBA.
Kpyrosopot a3ota B mpupoae. AMMHAK, ero QH3NuecKkine H XIMIYecKie CBOIICTBa, MoIydeHHe I
npumerenne. Con aMMOHIA, HX QI3IYECKIe I XHMIYecKe CBOIicTBa, npnMeHeHne. KauecTpennas
Peaxilig Ha HOHBI AMMOHHA. A30THas KHCJIO0Ta, e€ noaydeHne, Qpusnueckie i XIMIYecKie cBoiicTBa
(obunte Kak npeacTaBHTeNs Klacca KHCIOT 0 crnemndmueckie). Ienoas3osaniie HUTPAaTOB 1 cosneil
AMMOHHA B KauyecTBe MIHEPATbHBIX yaoOpeHmii. XiMIuecKoe 3arpssHeHHe OKpyXKallleil cpeis
COeIMHeHIAMH a30Ta (KHCIOTHBIE IO, 3arps3HeHHe BO3ayXa, moussl i Boxoémos). Docdop,



auoTponHsle Momndukamm gocedopa, Gpuznyeckne n xummuyeckne cpoiicta. Okena docdopa (V)
n ¢ochopHas Kucaora, ¢QH3NMUEcKHe H XHMHYeCKHe cBoiicTBa, noaydeHue. llcmoassoBanme
(pocdaror B KauecTBe MHHEPATBHBIX YI100peHHIL.

OO6mas xapakrepucTuka 31eMeHTOB IVA-rpymmel. OcoGeHHOCTH CTPOeHHsS aTOMOB, XapaKTepHble
CTeMeHN OKHCIeHNHA. VYTIIepoi, aUIOTPONHBle MOANDHKAILNI, PpAcHpoCTpaHeHHe B MpHpOe,
(msmaeckie n xmMmuveckne cpoiictsa. AxacopOwis. Kpyrosopor yriaepoxza B mpupojae. OKcias!
yriepoja, nx Qusmyeckue i XHMHYECKie CBOICTBA, JeliCTBHE Ha KIBbie OPraHI3MBl, MOIyYeHIe 1
NpHMeHeHHe. DKoJornueckne mnpoOaeMsl, CBA3aHHbIE ¢ OKcHAoM yriaepoxa (IV), runoresa
riao0aabHOrO MOTeIUIeHHsA KIlIMaTa, MapHHKOBBIL pdekr. YroapHas Kuciaora n e€ comm. HX
¢u3nueckne H XHMHYeCKHe CBOICTBA, MOIyueHHe H npHMeHeHHe. KauecTBeHHas peakuns Ha
kapOoHaT-noHbl. Ilcnonb3oBanie kapGoHATOB B OBITY, MEIMIINHE, MPOMBIIITEHHOCTH I CEIBCKOM
Xo3alicTBe.

[NepBoHayaIbHbIE MOHATHA 00 OPraHIYECKHX BelIeCTBAX KaK O COeMIHeHNAX YIIepoia (MeTaH, ITaH,
3TIUIeH, aleTIUIeH, 3TaHOJ, IJIHIePHH, YKCYCHas KicaoTa). IIpipoaHsie HCTOYHIKH YI7I€BOIOPOIOB
(yrone, npupoxaHslii ras, HeTh), NMpPoAyKTH HX mepepaboTkn (OeH3uH), HX poae B ObITY
npombiurieHHOCTH. [TonATie 0 OHOMOrHYecKn BaXHBIX BelleCTBaX: KHpax, Oeikax, yriesogax — i
HX pOMH B JKH3HH YeloBeKa. MaTepHaabHOoe eIHHCTBO OPraHHYeCKHX H HeOpraHHYecKHX
COeIHMHEeHMHIL.

Kpemunii, ero d¢usnueckne H XHMHYeCKHe CBOIICTBA, ModyuyeHHe N npHMeHeHHe. CoeInHeHNA
KpeMHIS B npupoge. O6mme npeacraBieHns od oxcmue kpemuns (IV) m KpeMHHeBOIl KHCIOTe.
Cwmkarel, HX HCMOJAB30BaHHE B OBITY. B NPOMBINUIEHHOCTH. BakHeillmme CcTpoHTelIbHBIE
MaTepHaJbl: KepaMiKa, CTeKIo, UeMeHT, OeroH, i kene3oberoH. [IpoGnemsr OGesomacHoro
HCMOIb30BAHNA CTPOHTEIBHBIX MaTEPHAJIOB B MOBCEIHEBHOI AKI3HIL

Xumuueckuit 3xcnepumenm:

H3ydyeHie oOOpa3slOB HEOPraHHYeCKHX BeleCTB, CBOIICTB COJMAHON KIHCJIOTHI, MpoOBeleHHe
KAYeCTBEHHBIX peaKiliii Ha XJIOpHI-HOHBI I HaOmTioleHIle NPH3HAKOB HX MPOTEKAaHHA. OIBITHI,
oTpaxkaionnie Quinyueckne I XHMHYECKHe CBOIICTBA TaJOreHOB H HX COeIHHEHHI (BO3IMOKHO
HCTIONB30BAHIE  BHJIEOMATepHATIOB), O3HaKOMJIeHHe ¢ obpasmaMil XJIOPHIOB (TajoreHIIoB),
O3HaKoMIeHHe ¢ ofpasuaMpm cephl H €€ COeJIMHEeHHAMH (BO3MOXKHO HCMOJB3OBaHHE
BILIeOMaTepHanoB), HaOmoaeHnme  mpouecca  oOyImMBaHHA — caxapa  Moa  JeficTBHeM
KOHIIEHTPHPOBAHHOII CepHOIl KICIOTHI, H3yueHHe XHMIUeCKHX CBOICTB pa3baBieHHOIl cepHoil
KICJIOTHI, MpPOBeIeHIe KaueCTBEHHON peakumn Ha cyibdar-noH n HabmoneHme mnpm3Haka eé
NpOTeKaHHdA, O3HaKoMIeHHe ¢ usmyeckumn cBoiicTBamu asorta, docdopa 1 nx coemHeHmii
(BO3MOXKHO HCMOIB30BaHIE BiLleoMaTepHanoB), oOpasmami a30THBIX I (ocdopHBIX yaoOpeHmii,
noayueHie, codupanie, pacno3HaBaHie I H3yueHe CBOIICTB aMMIIaKa, NpoBeieHIle KaueCTBeHHBIX
peakiiii Ha HOH aMMOHHA 1 dochaT-HOH 1 H3yUeHHe NPH3HAKOB HX NMPOTeKaHNA, B3aNMoeiicTBHE
KOHIIEHTPHPOBAHHOIT a30THOI KHCIOTHl ¢ MeIbl0 (BO3MOMKHO HCMOIb30BaHIE BIIeoMaTepHaloB),
H3yueHlle Mojeneil KPHCTALTHYECKHX peméTok anMmasa, rpadura, dyiirepena, o3HakoMiIeHHe ¢
npoueccoM  aacopOmiml  pacTBOPEHHBIX BeINeCTB AKTHBHPOBAaHHBIM YII€M M YCTPOiiCTBOM
MPOTHBOrasa, MojdyueHme, coOHpaHIe, paclo3HaBaHHe H H3YUeHHe CBOICTB YIJIEKICIOro rasa,
NpoBe/leHNe KAaueCTBEHHBIX peaklnil Ha KapOOHAT M CIUINKAT-HOHBI M H3Y4YeHHe NpPH3HAKOB HX
MPOTeKaHIA, O3HAKOMJIEHHe C MpoAyKimeil CIUTHKATHON  MPOMBINUIEHHOCTH,  pelleHie
IKCIepHMEeHTAIBHBIX 3a1a4 no Teme «BaxHeillne HeMeTaLTbl I HX COeINHEHI).

MeTaaabl # HX COeTHHEHNS

Obmas XapakTepHCTIKA XHMIYECKHX 31eMEeHTOB — MeTa/lIOB HA OCHOBAHIMN HX MONOKEHHA B
[Mepnommueckoit cicreme xmMiuecknx aementoB JI. I MenneneeBa H CTpoeHHs aTOMOB.
Crpoenne MertawioB. Mertawmueckas CBS3b I MeTALUIHYeCKas KPHCTALIHYECKas pelnérka.
DNeKTPOXHMITUECKHIT PAI HANpKeHHIT MeTaioB. OU3HYecKne H XHMIHYeCKHe CBOICTBA MeTa/LTOB.
Obuute crnocoObl moaydeHns MetawioB. [loHATie o KOppo3mm MeTALIOB, OCHOBHBIE CNOCOOBI
3aIIHTHI HX OT Koppo3ui. Cruiassl (CTadkb, YYT'YH, JOPATIOMIHIL, OpOH3a) H HX NpHMeHeHHe B ObITy
H NPOMBILLIEHHOCTIL.

[llenounbie meTawisl: modoxenne B [lepnommyeckoil cucreme xmmmuecknx memenrtos JI. IL
Men1eneeBa, CTpoeHHe HX aTOMOB, HaXoxkilIeHie B rnpupoie. Ousiyeckie 0 XIMHYECKe cBoiicTBa



(Ha npuMepe HaTpuA 1 Kaang). OKCHABI M THAPOKCHIB! HaTpHA N Kaaug. [IpuveHeHHe meIouHBIX
META/LTOB H HX COIHHEeHHII.

IllerouHo3eMeIbHbIE MeTALTbl MarHuili M Kadblmii: noioxkennme B [lepnomiueckoil cucTeme
xumiuecknx 3temeHtoB J[. 1. MeHzneneeBa, cTpoeHie HX aTOMOB, HaXOXIeHHe B MpHpOIe.
Dusiyeckie 1 XHMIYeCKHe CBOIICTBAa MarHu 1 Kaasiid. BaxkHeiiune coeHeHNA Kaabuns (OKCHI,
FILIPOKCHL, coit). ZKECTKOCTD BOIBI I CrIOCO0BI €€ YCTpaHeHHA.

AmomuHHil: noixoxenne B Ilepnommeckoil cicreme xuMmgecknx 3nemeHToB [l I1. Menzeneesa,
CTpOeHHe aToMa, HaXxoxkIeHne B mpupoze. (DiBHuUecKHe 1 XHMHYeCKHe CBOICTBA AMIOMIHIIA.
AmdoTepHbIe CBOIICTBA OKCILIA I MLIPOKCHIA ATIOMHHIA.

Kenezo: nmonoxenne B Ilepnomiueckoil cucreme xmmmuecknx 3iemeHtoB I II. Menneneesa,
CTpOeHIe aToMa, HaXoxIeHHe B npupoze. Musmyeckie H XIUMHUECKHe cBoiicTBa Xeneza. OKCIIbL,
rHIpOKCHAB! 1 comt xemesa (II) m xenesa (III), nx coctas, coiicTBa 11 MOTy4eHIle.

Xumuueckuit s3xcnepumenm:

O3HAKOMIeHHe ¢ oO0pa3maMi MeTalIoB I CIUIABOB, HX (HH3MUECKHMH CBOICTBaMI, I3y4eHHe
Pe3yILTaTOB KOPPO3MH MeTATIOB (BO3IMOKHO HCMOB3OBAaHIE BIIEOMATEpPHANOB), 0COOeHHOCTEIl
B3alIMO/IeTiCTBIA OKCIIA KaJbLIHA I HATPHA ¢ BOJOIT (BO3MOKHO HCIMOIb30BaHIe BILIEOMATEPHAIOB),
HCC/IeIOBaHNe CBOIICTB KECTKOIl BOIBI, MpOIEcca TOpeHHs Kejlde3a B KHCIOpoJe (BO3IMOKHO
HCTIONB30BAHIIE BHISOMATEPHATIOB), MPI3HAKOB MPOTEKAHHA KAYeCTBEHHBIX peakimii Ha HOHBI:
MarHus, KaTbllid, aTIOMIHIA, HIHKA, Kexe3a (II) i xenesa (III), mexn (II), Habmoznenne i omicaxne
MPOLIECCOB OKPAIIMBAHIA IUIAMEHH HOHAMH HATPHA., KaTii M Kadblild (BO3MOXKHO HCMOJIB30BaHHE
BIIeOMATepHaloB), HcCAeI0BaHNe aM(OTepHBIX CBOICTB IIIPOKCHIA ATIOMHHHSA H THIPOKCHIA
IHHKA, pellleHHe YKCIepHMeHTATbHBIX 3a/1a4 No TeMe «BaikHellne MeTa/LTBl i HX COeIHHEHNA».
XHMHSA B OKPYAAIOMAA cpela

BemecTBa 1t MaTepnasbl B MOBCeIHEBHOII KII3HI yenoBeKa. belonacHoe Hcnoas30BaHile BelllecTB |
XiMiTueckix peaxunii 8 6brTy. [lepBas noMoIIb IPH XHMITYECKIX OKOrax i OTPaBIeHIAX.
XiMirueckoe 3arps3HeHie OKpykaloleil cpeisl (npeaerbHas J0MyCTHMas KOHIGHTPALIA BellecTs,
aanee — I1IJIK). Poas XuMiui B penieHHH 3KOJ0rYecKHX npooiaem.

Xumuueckuit yxcnepumenm:

3yueHite 00pasloB MaTepHAIOB (CTEKI0, CIIaBBl META/LIOB, MOIIMEPHbIe MaTePHATBI ).
Mescnpeomemnsie cesasu

Peanmmsamisg MeXnpeaMeTHBIX CBS3eil NMpH H3y4eHHH XHMHH B 9 Kilacce OCYIIeCTBIfeTCH uepes
HCMONAb30BAHNEe KAaK OOLIIX eCTeCTBeHHO-HAYYHBIX NOHATHIL, TaK M TOHATHI, ABIAIOUINXCHA
CHCTEMHBIMH JUIA OTEIbHBIX NPeIMETOB eCTECTBEHHO-HAayYHOTO LHKIA.

OOmmie ecTeCTBeHHO-HAYUHBle MOHATHA: HayuHbIl (JaKT, rimoresa, 3aKOH, TeOpHs, aHAMI3, CHHTe3,
K1accHuKalig, MNepHOMIMHOCTh, HaOmIoAeHNe, SKCHEePHMEHT, MOJeMIpoBaHie, I3MepeHile,
MOJenb, ABJeHe, MAPHHKOBHIIT 3 eKT, TeXHOIOTHA, MaTepHaIsl.

Mu3pka: MaTepHs, aToM, 31eKTPOH, NMPOTOH, HEelTPOH, HOH, HYKIII, H30TOMBI, PaIlHOaKTHBHOCTS,
MOJIEKY1a, 3MeKTPHYECKHil 3apsl, MPOBOIHHKIH, MOIYNPOBOIHMKI, IMIIEKTPHKH, (OTOITeMeHT,
BELIeCTBO, Telo, OO0BEM, arperarHoe COCTOAHHE BeIeCTBA, a3, pacTBOP, pPacTBOPHMOCTS,
KPHCTA/UTHYECKass pemeéTKa, CIUIaBbl, (DH3HUeCcKHe BeTHYHHBI, eIHMHIIBI H3MepeHHs, KOCMIUecKoe
NPOCTPAHCTBO, IUIaHeTh, 383!, CosHIle.

buororna: ¢orocnHTes, amixanme, Omocdepa, 3KocHCTeMa, MHHepalbHble  yIOOpeHId,
MHKPO371eMeHTbI, MAKPOJIeMeHThI, IIHTaTe/IbHbIe BellleCTBa.

leorpadma: armocdepa, rmapocdepa, MHHepadbl, TOpPHbIe MOPOIBI, MOJe3HbIE HCKOMaeMble,
TOILTHBO, BOIHBI® Pecypchl.



ILTAHHPYEMBIE PE3V.IbTATBI OCBOEHHS ITPOI'PAMMBI ITO XHMIHI HA
YPOBHE OCHOBHOTI'O OBHIET O OBPA3OBAHIA

JHYHOCTHBIE PE3Y.IBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOEHIS MPOrpaMMBI OCHOBHOTO oOmiero oGpazoBaHHsA IOCTHTAIOTCA B
Xoze oOyueHHA XHMHH B eIHMHCTBe Y4eOHOIl H BOCHMHTATeIBHOIl JAeATeIbHOCTH B COOTBETCTBHI C
TPAJMIHOHHBIMI  POCCHIICKHMH COUMOKYABTYPHBIMH H JIYXOBHO-HPABCTBEHHBIMH LEHHOCTAMI,
NPHHATHIMH B OOIIecTBe MNpaBIUIAMH I HOPMaMmH IOBeleHHA H CIOCOOCTBYIOT npoleccam
CaMOMO3HAHHA, CAMOPA3BHTHA H COLHATN3ALIN 00yJarOLIIXCA.

JINYHOCTHBIE pe3yIbTaThl OTPAXKAKT TOTOBHOCTH OOYHAIOLIMXCA PYKOBOICTBOBATBCA CHCTEMOIT
MO3UTHBHBIX LEHHOCTHBIX OPHEHTAIlNl I paclIipeHiie ONbITa JAesTeJbHOCTH Ha eé OCHOBe, B TOM
qIic/e B YacTi:

1)naTpHoTHYECKOro BOCIHTAHNA:

HEHHOCTHOTO OTHOIIEHIS K OTeYeCTBEHHOMY KYIbTYPHOMY, HCTOPHUYECKOMY I HAYUHOMY HAC/IeIIo,
MOHHMAHNA 3HAUeHIHA XIMIYeCKOIl HayKHl B XKI3HI COBPEMEHHOTo 00ImecTBa, CrocoOHOCTH BIaIeTh
A0cToBepHOil HHbOpMaleil 0 nepeioBbIX AOCTIAEHIAX H OTKPHITHAX MIPOBOIl I OTeYeCTBEHHOIT
XHMHIL, 3aIHTEPECOBAHHOCTH B HAYMHBIX 3HAHHAX 00 ycTpoiicTBe Mupa 11 o0lnecTa;
2)rpakIaHCKOro BOCIHTAHNSA:

NpeICTaBAeHNA O COLUHAABHBIX HOPMAaX H MpaBIUIaX MeATHYHOCTHBIX OTHOIIGHHIl B KOJUIEKTHBE,
KOMMYHHKATHBHOII KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJe3HOil, YyyeOHOHCCIeN0BaTeIbCKOI,
TBOPYECKONl M JPYrHX BHIAX JeATeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOIl COBMeCTHOI
AeATeIBHOCTH TIPH BBHIMOJHEHHH Y4YeOHBIX, MO3HABATeNbHBIX 3aJa4, BBITIOTHEHIN XIMHYECKHX
IKCTEPHMEHTOB, CO3IaHIH YIeOHBIX MPOEKTOB, CTPeMICHIA K B3aIMOMOHIMAHIIO I B3aHMOMOMOLIH
B Mpolecce 3Toil yueOHOIl IeATeIbHOCTH, FOTOBHOCTH OLEHHBATh CBOE MOBEIEHHE I MOCTYIKH
CBOHX TOBapHIeil ¢ MO3MIINI HPABCTBEHHBIX H MPABOBLIX HOPM ¢ YUETOM OCO3HAHNA MOC/IeICTBHI
MOCTYIKOB;

3)eHHOCTH HAYIHOIO NO3HAHNA

MHPOBO33peHYecKHe INpejICTaBlIeHls O BellecTBe I XHMHYECKONl peakllHil, COOTBeTCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3sBHTHA HAYKH H COCTaBJIAIONINE OCHOBY UI MOHHMAHHA CYIIHOCTH
HAayYyHOIl KapTHHBI MIpa, NpeicTaBIeHHs 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BHTHA NPHPOIBI,
B3aHMOCBS35X YeJJ0BeKa ¢ MPHPOIHOI Cpeoil, O POIH XHMII B MO3HAHHH 3THX 3aKOHOMEePHOCTeIl;
MO3HABaTeMbHBIE MOTHBEI, HalpaBjIeHHbIe HAa MOJyYeHHe HOBBIX 3HAHMII MO XHMIHIL, HeoOXoIMble
118 oObACHeHHA HaOMOJaeMbIX NMPOLECCOB I ABJEHII, MO3HaBaTeNbHOIl, HHQOPMAINOHHOIN 1
YHTATeIbCKOIl KYABTYPHI, B TOM YICJI€ HABBHIKOB CaMOCTOATEIbHOIl paboThl ¢ yueOHBIMI TeKCTaMil,
CNIPABOYHOIl  JIHTEpPATypoil, JIOCTYNHBIMH TeXHHUYECKHMH  CpeicTBaMll  HHQOPMALHOHHBIX
TeXHOJIOIHIT;

HHTepec K OOYUeHHI0 H MO3HAHNIO, JIO003HATEIBHOCTH, TOTOBHOCTH H CMNOCOOHOCTH K
caMo00pa30BaHHIO, MPOEKTHOH H HCCIeI0BaTeNbCKOI JeATeNbHOCTH, K OCO3HAHHOMY BbHIOOpY
HAMpPaBIeHHOCTH I YPOBHA 0OyueHIA B JalbHeilmeM;

4)popMHPOBAHNSA KYILTYPBI 310POBbA:

OCO3HAHNE IIeHHOCTH JKI3HI, OTBeTCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO, YCTAHOBKHI Ha
3710poBBIiT 00pa3 KI3HIL, OCO3HAHIE MOCACACTBIIT I HENMPHATIE BPeIHBIX NPHUBBIUEK (ynoTpebieHis
AJKOToif, HAPKOTHKOB, KypeHHs), HeoOXoamMmocTH coOmioneHns npasitl OGe30MacHOCTH NpH
oOpamIeH i ¢ XIMHYeCKIIMII BellecTBaMil B OBITY I pealbHOIl KIBHIL:

5)Tpya0BOro BOCHIMTAHNA:

HHTepeC K MPaKTHYeCKOMY H3YyueHHIo npodeccuil i Tpyaa pa3THYHOIO poia, yBakeHIe K Tpyay H
pe3yabTaTaM TPYAOBOIl IeATeIbHOCTH, B TOM UIHC/Ie Ha OCHOBE NMpPHMEeHEeHIs NpeIMeTHBIX 3HaHHIl 1o
XHMHIH, OCO3HAHHBII BHIOOP HHIAMBIIYAIBHOIl TPaeKTOPHH MPOJOJKeHHS OOpa3oBaHHA ¢ y4éTOM



JYHOCTHBIX HHTEPecOB H CMOCOOHOCTH K XHMIN, OOIIECTBeHHLIX HHTEpPecoB I NoTpedHOCTeil,
yCremHoil npogeccHoHaIbHOIl JAeATeTbHOCTH 1 PasBHTHA HeOOXOMNMMBIX YMEHIHIl, IOTOBHOCTH
aJanTHPOBATHCA B NpodeccHoHaNbHOIT cpele;

6)IK010rH1eCKOro BOCIIHTAHNS:

3KOJIOTHYECKH 1enecoobpa3Hoe OTHOIIEHNe K NpHpoIe Kak HCTOYHNKY KI3HI Ha 3eMmie, OCHOBe eé
CYIIECTBOBaHIIA, MOHHMaHIEe LHEHHOCTH 3J0poBoro n OezomacHoro odGpa3sa KI3HH, OTBeTCTBEHHOE
OTHOILIEHHe K COOCTBEHHOMY (H3IYecKoMY H NCHXHYECKOMY 3J0pPOBBIO, OCO3HAHIE LEHHOCTH
coOmozaeHNna npasi1 0Ge30MacHOTO MOBeJeHns NpH paboTe ¢ BellecTBaMil, a TakkKe B CHTYAIIAX,
YTPOAKAIOLINX 30POBBIO H KH3HH TIOIeIl;

CMOCOOHOCTH NPHMEHATh 3HAHHA, TOAYYaeMble MPH H3YUeHHH XHMHH, VIS pellleHHs 3aj1ad,
CBA3AHHBIX C OKpYAXaloLIeil NpHPOIHOIl Cpeloil, 1A MOBLIIEHHA YPOBHSA 3KOJIOTHYECKOI KYIbTYpHI,
0CO3HaHNA II100aTLHOTO XapakTepa KOJOIHUECKHX MpobieM 1 myTeil HX pelleHHs MOCPeaCcTBOM
METOIOB XIMIIH, IKOJOTHYECKOro MBIIUIeHIs, YMEHHA PYKOBOJICTBOBATBLCA HM B MO3HABATeIBHOII,
KOMMYHHKATHBHOII I COIHATBHOIT MPaKTHKe.

METAIIPEIMETHBIE PE3V.IBTATBI

B cocTaBe MeTanpeIMeTHBIX pe3yIbTaTOB BbIACIAIOT 3HAYIMbIe 1A (GOPMIPOBAHIA MIPOBO33PEHNA
oOmeHayuHble MOHATIA (3aKOH, TeOpHs, NPHHINII, IHNoTe3a, GakT, CIcTeMa, MpoLecc, IKCIepHMEHT
H JIpyroe.), KoTopble HCMOb3YIOTCA B €CTeCTBEHHO-HAYUHBIX YUeOHBIX MpeaMeTax I MOo3BOJAIOT Ha
OCHOBE 3HaHHIl I3 3THX npeaMeToB GOpMIPOBATH MNpejcTaBIeHHe O LENOCTHOI HayuHOIl KapTiHe
MIpa, I YHHBepcaabHble yueOHble eficTBHA (Mo3HaBaTelbHble, KOMMYHHKATHBHBIE, PeryIaTHBHbIE),
KoTophle obecreunBailoT (HOPMHPOBaHIE TOTOBHOCTH K CAMOCTOATEIBHOMY I[UIAHHPOBAHHIO H
OCYIIECTBISHNIO Y4eOHOIl JeATeNbHOCTIL.

[To3naBaTe bHbIe YHHBEPCAAbHBIE VieOHBIe 1eliCTBHSA

bazoBble Jornueckue aeiicTBusA:

YMEHIA HCIOIb30BaTh MPHEMBI JOTHYECKOTO MBIIILTEHIA MPH OCBOSHHH 3HAHMIL: PaCKPHIBATh CMBICIT
XHMHYECKHX MOHATHII (BBUIEAATH HX XapakTepHble MNpPH3HAKH, YCTAHABINBATh B3aHMOCBA3b C
APYTHMH MNOHATHAMI), HCHOIB30BaTh MOHATHA IS OOBACHEHHA OTAENBHBIX (AKTOB H SBIEHIIL,
BBIOHpPATh OCHOBAHHA H KPHTEPHH I KIACCHOHKAIMH XHMHYECKHX BellecTB H XIMHYECKHX
peaxiiiil, YCTAHABINBaTh MPHUHHHO-CIEICTBEHHbIE CBA3N MeKIYy OOBeKTaMil H3yUeHHA, CTPOHTH
JOrHYeCKHe pacCYAIeHHA (MHIAYKTHBHBbIE, IeJIYKTHBHBIe, IO aHaJOTHH), JeJaTh BbIBOIBI H
3aKTIOUeHIA;

yMeHHe TNpIMEeHAT, B INpolecce TMO3HAHHA TMOHATHA (MpeIMeTHble M MeTalpeIMeTHBIE),
CHMBOJIIYECKIIe (3HAKOBBIE) MOJeNH, HCHOAb3yeMble B XIHMHI, MpeoOpa3oBbIBaTh IIHPOKO
NpHMeHAeMble B XHMHHI MOJedbHble MpeICTaBleHHs — XHMIYeCKHil 3HAaK (CHMBOI 371eMeHTa),
XIMIYecKkas GopMysa H ypaBHeHHe XHMIYeCKOIl Peakilil — MpH peleHHH yaeOHO-M03HaBaTeIbHbIX
3a7a4, ¢ y4€TOM 3THX MOJEIBHBIX MpeICTaBjIeHHil BBIABIATH H XapaKTepH30BaTh CYIeCTBEHHBIE
NPH3HAKH I3Y4aeMbIX 00BEKTOB — XHMIUECKIHX BellecTB H XHMIYeCKHX PeakilHii, BBIABIATH 0OIie
3aKOHOMEPHOCTII, NPHYNHHO-CIEJACTBeHHbIE CBA3Ml H NMPOTHBOpPEYNd B H3yUaeMbIX Mpoleccax I
ABJICHHAX.

basoBble Hecae10BATE ILCKHE AeHCTBHA:

YMEeHHe JCMO/b30BaTh MOCTABIEHHbIe BOMPOCH B KauecTBe HHCTPYMEHTA MO3HAHNA, a TaKkKe B
KayecTBe OCHOBBI 18 (GOPMHPOBAHNA THMOTE3bl MO MpPOBepKe MPABILIBHOCTH BHICKA3bIBAEMBbIX
CYAKIeHHIT;

npnodpeTeHile ONbITa MO IUIAHHPOBAHHIO, OpPraHM3allilil M MPOBEISHHI0 YYeHHYecKHX
3KCTIEpPHMEHTOB, YMeHHe HaOmoJaTh 3a XOIOM Ipollecca, CaMOCTOATENBHO TMPOrHO3ZHPOBATh €ro
pesyabTar, (opmympoBath 0000mIeHHA H BBIBOIBI MO pe3yabTaTaM NpPOBeIEHHOIO OMBITA,
HCCIIeIOBAHIA, COCTABIATH OTYET O MpoJIeIaHHoll padoTe.

Padora ¢ nadopmanmneii:



yMeHHe BBIOHpATh, aHATH3HPOBATh I HHTEPNPEeTHPOBATh HHGOPMAIIIO Pa3THYHBIX BIIOB H GopM
NpeiICTaBlIeHHsA, TMOJy4aeMyK H3 pasHbIX HCTOUHHKOB (HayuHO-MOMyIApHas TepaTypa
XIMITYECKOr0O COJep/KaHHA, CpaBouHble Mocodms, pecypes! IlHTepHera), KpHTIHYECKH OlEHHBATH
MPOTHBOPEUIBYIO I HEJIOCTOBEPHYIO HHPOPMALIIIO;
YMEHIe MNPHMEeHATh PAa3MIYHbIE MeTOIBl H 3alpochkl NpH MOoNHCKe H oTOope nH(opMmamm
COOTBETCTBYIOIIIX JAHHBIX, HEOOXOMIMBIX 1A BBINOTHEHHA Y4eOHBIX H MO3HABaTeIBHBIX 3azay
onpeen€HHOr0 THHA, NpHoOpeTeHHe OMBITa B 00MacTH HCMNONB30BaHHA HHGOPMALHOHHO-
KOMMYHHKATHBHBIX TeXHOJOIHIl, OBJajeHHe KyIbTypoil aKTHBHOIO MHCMNOJb30BaHIA pPa3THYHBIX
MOHCKOBBIX CHCTEM, CAMOCTOATEIBHO BHIOHPATh ONTHMANBHYIO GOpMY MpeicTaBIeHNa HHdopMal
I WLTIOCTPHPOBATh pelllaeMble 3a1aull HeCIOKHBIMH CXeMaMil, JHarpaMMamil, IpyriMu dopmamu
rpauK 1 X KOMOHHALIIAMIIL
YMeHHe HCMOIb30BaTh I AHATH3HPOBaTh B Nponecce yueOHOI I HCCI10BATeAbCKOIT AeATeIBHOCTH
HHGOPMALIIO O BIHAHHI NPOMBIIIIEHHOCTH, CeIbCKOro X03#iiCTBa I TPaHCNOPTa Ha COCTOAHNE
OKpYyaroweil IpHpOIHOI Cpesl.
KomMmyHuKaTHBHBIC YHHBEPCAIbHbIE YueOHbIe TeficTBiS:
YMEHHA 3aJaBaTh BONPOCH (B X0Je Jauanora u (1) JHCKYCCHI) MO CYIIECTBY 00Cy&K1aeMOoil TeMBbI,
(dopmyIHpOBaTE CBOM MpeUI0KeHIA OTHOCHTEIBHO BHITIOJTHEHHA NpeUT0OKeHHOIl 3a1auil;
YMEHHA MpejICTaBIATh MNOJYUeHHble pe3yabTaThl MO3HABATEIbHOI JeATeIBHOCTH B YCTHBIX N
MICbMEHHBIX TEKCTaX; Je/aTh MPe3eHTALIO Pe3yIbTaTOB BHIMOJIHEHHA XHMIYECKOrO IKCIepHMEeHTa
(1abopatopHoro omeiTa, JabopaTopHOil paGoTBI MO HCCIEIOBAHIIO CBOIICTB BemlecTs, yueOHOro
MPOeKTa):
YMeHIA YueOHOro COTPYAHHYECTBA €O CBEpPCTHHKAMII B COBMECTHOIl MO3HAaBaTeIBHOIN I
HCC/Ie10BaTebCKOIT JIeATeIbHOCTH NPH PellleHi BO3HHKAIOIIIX NpodieM Ha OCHOBe yuéTa o0umix
HHTEPEeCOB Il COIJIacoBaHHA MO3MINIT (0OCyXKIeHHA, OOMeH MHEHHAMIL, «MO3TOBble IITYPMBI»,
KOOPMHAINA COBMECTHBIX JefICTBHIL, onpeiesieHNe KPHTepHeR Mo OLEHKe KauecTBa BHINOTHEHHOI
paboThl I apyTie).
PeryasTuBHbIe YHHBepCAIbHBIE YueOHbIe TeiicTBHA:
YMEHHE CaMOCTOSTeNbHO OMNpedeIsTs UeJH JeATeIbHOCTH. IUIAHHPOBaTh, OCYIIECTBIATS,
KOHTPOJIHPOBATH H NPH HeoOXOJIMOCTH KOPPEKTHPOBAaTh CBOK JIeATeIbHOCTh, BHIOHpaTh Hanbolee
3 dexTiBHBIE COCOOB! pemeHns yueOHBIX H MO3HABATEIBHBIX 3aja4, CAMOCTOATEIBHO COCTABIATH
I KOPPEeKTHPOBATh MpPeUIOKEeHHBI AIrOpHTM AefICTBHIl MpPH BHINOJHEHHH 3alaHuil ¢ yu4éToMm
MOJYUeHIA HOBBIX 3HaHHII 00 I3yyaeMbIX OOBEKTaX — BelIeCTBAX H peakiliX, OleHHBATh
COOTBETCTBHE MOIYYEHHOIO pe3yIbTaTa 3afABIeHHOIl LM, yMeHIe HCMNOoIb30BaTh Il AHATI3HPOBATH
KOHTEeKCTHI, IIpejliaraeMele B YCIOBHH 3a1aHHIL
IPEIMETHBIE PE3V.IbTATHI
B cocTtaBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOSHIIO 00f3aTeIBHOTO COIEpPAKAHNA, YCTAHOBICHHOTO
naHHOIl deneparbHOIl paGoueil mMporpaMmoil, BBLIENAIOT: OCBOEHHBIE OOYHAIOIINMICA HaydHbIE
3HAHNA, YMEHHA I CrocoOs! AeficTBHIl, criemndyecKie 1A MpeaMeTHOI o01acTi «XHMHS»), BHIbI
ACATEABHOCTH IO TMOJIYHYEHHIO HOBOTO 3HAHHA, €ro HHTepPHpeTali, npeodpazoBaHmIo M
MPHMEHeHHIO B Pa3THYHBIX YUeOHBIX H HOBBIX CHTYALIAX.
K koHuy oOyueHns B 8 Kiaacce mnpeIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHe JODKHBI OTpaxaTh
chopMIPOBAHHOCTE Y OOYHAIONIIXCA YMEHMIT:
®  PAacKphIBaTh CMBIC] OCHOBHBIX XHMHUECKHX MMOHATHIL: aTOM, MOJIeKy/a, XIHMHUeCKHIT
37IeMeHT, MPOCToe BellleCTBO, CI0KHOe BellecTBO, CMech (OIHOPOIHAS H HeOIHOPOIHAas),
BaJICHTHOCTh, OTHOCHTEJIBHAA ATOMHAA H MOJEKY/IApHas Macca, KOJHYeCTBO BellecTBa,
MOJIb, MOJIAPHAA Macca, MaccoBas 0 XHMHYECKOro 31eMeHTa B COeIMHeHHII, MOIAPHBbII
00BEM, OKCILIL, KHCIOTA, OCHOBAHIE, COJIb, 31eKTPOOTPHLATEILHOCTD, CTeNeHb OKIC/IeHHH,
XHMIYeCKas peakuid, KilacCHQHKALNA peakuii: peakilnl COeIMHEeHNA, peakii



Pa3noKeHIs, peaklli 3aMelle N, peakiHn oOMeHa, 3K30- H JHIOTePMIYecKie PeaKilil,
Ter1oBoil 3pdekT peaxinmi, AAPo aToMa, IMEKTPOHHLIII C7I0iT aToMa, aTOMHas opONTATL,
pamHyc atoma, XHMHYecKas CBfA3b, MOJIAPHAA H HeNoJfApHAs KOBaJIeHTHasd CBA3b, HOHHAA
CBA3b. HOH, KaTHOH, AaHHOH., pacTBOp, MaccoBaf 07 BellecTBa (MpOLEHTHas
KOHIIEHTpAIllA ) B PacTBOpeE:

®  IUINIOCTPHPOBAThH B3alMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHIl H NPHMEHATH 3TH
TIOHATHSA MPH OMHCAHHI BEIeCTB I HX NpeBpalleH il

e  JICMOAB30BaTh XHMIYECKYIO CHMBOMHKY 14 cocTaBiaeHHs ¢opMmyn BemecTs i
YpaBHEHHIT XHMHYECKIX PeaKIIHil;

¢  ONpejendTh BATEHTHOCTH ATOMOB T€MEHTOB B OMHAPHBIX COEIHHEHHAX, CTeneHb
OKIHCJEHHA J7eMeHTOB B OHHApDHBIX COEMIHEHHAX, NPHHALISAKHOCTh BelleCcTB K
onpeen€HHOMY Klaccy coeInHeHnil no GopmyaaM, BILI XHMHYECKOil CBA3M (KoBaJeHTHasA
Il IOHHAsA) B HEOPTaHHYeCKHX COeIMHeHMIAX:

e  packpsiBath cMbica Ilepnomrieckoro 3akona I, II. Menzaeneesa: 1eMOHCTpHPOBATH
TIOHIMaHIe MepHOINYecKOil 3aBHCHMOCTH CBOIICTB XHMHUECKHX II€MeHTOB OT HX
MOJIOXKEHHIA B HEpIIOZUI‘lECKDfI CICTeMe, 3aKOHOB COXpaHeHHA MacChl BellecCTB,
MOCTOAHCTBA COCTABA, ATOMHO-MOJIEKY/IAPHOTO YUeHId, 3aK0OHa ABOraIpo;

e  OMmICHIBATH N XapakTepn3oBaTh Tabimunyio ¢opmy Ilepnommyeckoil cucTeMs
XHMHYECKHX 371eMeHTOB: paimiuaTh MOHATHSA «TJaBHas mnoarpynna (A-rpymma)» u
«noboynas mnoarpynna (b-rpymma)», Mmansie n  Oonblmie MepHOABl, COOTHOCHTH
o0o3HaueHHs, KoTopble HMeloTcs B Tabmime «[lepmommieckas cHcTeMa XHMHYECKHX
anemenTtoB JI. II. MenneneeBa» ¢ uNCIOBBIMH XapaKTepHCTHKAMH CTPOEHHS aTOMOB
XHMHYECKHX 31eMEHTOB (COCTaB H 3apai A1pa, odllee YICI0 TeKTPOHOB H pacnpeleseHie
HX 110 3IeKTPOHHBIM CII0AM ).

¢  KIacCHQHUHIPOBATH XHMHYECKHE TeMeHTHI, HeOPraHIuecKne BelllecTBa, XHMHYecKie
peakunn (Mo YHCIY H COCTaBY YYACTBYIOLINX B peaklll BellecTB, MO TelIoBOMY
Apdexty):

. XapaKTepH30BaTh (OIMICHIBATL) OONIME XHMHYECKHe CBOIICTBA BelleCTB PAa3THYHBIX
KJIaccoB,  MOIATBep/AKaas  ONMHCAHHE  MpHMepaMH  MOJGKYIAPHBIX  YpaBHeHHIl
COOTBETCTBYIOIIIX XHMHYECKHX PeaKIil;

®  MpPOrHO3HPOBATH CBOIICTBA BEeIIECTB B 3aBICHMOCTH OT HX KAYeCTBEHHOIO COCTaBa,
BO3MOKHOCTH NMPOTEKAHNA XHMHYECKHX MPeBPalIeHIIl B Pa3IHYHBIX YCIOBHAX;

®  BBIUNC/IATE OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOIAPHYIO MAcChl BelleCTB, MaCCOBYIO
J0MI0 XHMITYECKOTO 71eMeHTa Mo Qopmyne coemMHeHHsA, MACCOBYIO JOMK0 BellecTBa B
pacTBOpe, NPOBOANTE Pacy€Thl M0 YPABHEHHIO XHMIYECKOI peaKIlm:;

®  MpPHMEHATh OCHOBHBIE OMEPALIH MbICTHTEIbHOIl AeATeIbHOCTH — aHaIN3 I CHHTe3,
cpaBHeHHe, oOOOLIeHIe, CHCTEMATH3AMINO, KIACCH(UKALINO, BbIABISHHE MPHYIHHO--
CIeICTBEHHBIX CBA3€ll — UIA H3YYeHHA CBOIICTB BemIeCTB H XHMIYeCKHX peakILil,
eCTeCTBeHHO-HAYUHble MeTOIbl MO3HAHHA — HaOmIoeHHe, I3MepeHIe, MOIeIHpOBaHIe,
SKCMEPHMEHT (peabHBIil I MBIC/IeHHBIT);

e  (CleJ0BaTh TMpaBIUIaM TIONB30BaHHA XHMIHYeCKoil mocyxoii 1 1abopaTopHBIM
obopyaoBaHileM, a Takke IpaBiUlaM OOpallleHHs ¢ BellecTBaMH B COOTBETCTBHH C
HHCTPYKIMAMH IO BBIIOMHEHHIO Ja00PAaTOPHBIX XHMHYECKHX OINBITOB MO MOTYYEHHIO H
cOOHpaHHIO ra3000pa3HbIX BellecTB (BOAOPOIa H KHCIOPOa), MPHTOTOBICHIIO PAaCTBOPOB
C omnpenengHHOIl MacCoBOIl 101eil paCTBOPEHHOIO BelleCTBa, IUIAHHPOBaTh H MPOBOIHTH
XHMHYECKHe O3KCMepHMEHThl M0 paclo3HaBaHHIO PpPacTBOPOB mIenoueil M KHCIOT ¢
NOMOIIBIO HHIMKATOPOB (1aKMyc, eHoa(TaTeHH, METIUVIOPAHAK I APYTHe).



K koHuy oOyueHns B 9 Kiaacce mnpeIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHe JOLKHBI OTpaXaTh

¢hOpMHPOBAHHOCTE Y OOYHAIONINXCA YMEHHIL:
®  PacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHIL: XHMIYECKIIl 31eMeHT, aToM,
MOJIeKyla, HOH, KAaTHOH, aHHOH, MPOCTOe BellecTBO, CJI0KHOe BellecTBO, BAJIeHTHOCTH,
3/1eKTPOOTPHLIATEILHOCTD, CTENeHb OKICACHNA, XHMHYSCKad peakuild, XIMHYecKas CBA3b,
TeruioBoii 3(¢eKT peakumm, MOJb, MOJAPHBIT 00BEM, pacTBOp, 3MEKTPOINTHI,
HEVIeKTPOINTHI,  IeKTPOANTHYSCKAs  MICCOINIAINS, pPeakiii HOHHOro oOMeHa,
KaTalamsaTtop, XHMHYeCKOe paBHOBecHe, oOpaTmMble H  HeoOpaTiMble — peakiiii,
OKHCHTeIBHO-BOCCTAHOBHTEIbHBIE PeAKINIH, OKHCINTEIb, BOCCTAHOBITE b, OKIC/ICHIE I
BOCCTaHOBJIEHII, A/LIOTPONHA, aM(pOTePHOCTh, XHMIYeCKas CBA3b (KOBATeHTHasd, HOHHAZ,
MeTa/LTIYecKas), KPHCTALTHUECKas pelnéTka, KOpPpO3HA METalloB, CIUIaBBL, CKOPOCTB
XHMHYeCKOIT peaKii, npeaeabHo gomyctinMas koHueHnTpauns [1JIK Bemectsa;
®  IULTIOCTPHPOBATH B3aHMOCBA3b OCHOBHBIX XHMIUECKHX MOHATHIl H NPHMEHATH TH
TIOHATHA MPH OMHCAHHI BEIeCTB H HX NMpeBpallleHHil;
®  CHONB30BaTh XHMIYECKYH CHMBOMHKY I COCTaBlIeHHS (opMy1T BemlecTs H
YPaBHEHHIT XHMHYECKHIX PeaKIIHil;
e  ompeaeiaATh BAJEHTHOCTh M CTeMeHb OKICAGHHA XHMIUYECKHX JJeMEHTOB B
COeMMHEHHAX Pa3TIYHOrO COCTaBa, MPHHALIEKHOCTh BEIIECTB K ONpe/le]éHHOMY Klaccy
coemnHeHmii nmo QopmyzaM, B XHMHYECKOil CBA3M (KOBaJeHTHad, HOHHafd,
METALTHYECKAs) B HEOPraHMYeCKHX COeIIMHEHNAX, 3apal HOHA MO XHMIUeckoil gopmyre,
XapakTep cpeasl B BOJHBIX pPacTBOpaX HEOPraHHYEeCKHX COeMIHeHHil, THI
KPHCTA/LTIYECKOI pelETKI KOHKPETHOTO BellecTBa;
e  packpsiBath cMeica [Tepnomrueckoro 3akona [l I1. MenaeneeBa n 1eMOHCTpHPOBATH
ero TOHIMaHHe: OMNCHIBATh H XapakTepH3oBaTk TaOmmunylo Qopmy I[lepnomirgeckoit
CHCTeMBI XHMIYeCKHX 371eMeHTOB: pa3IHyaTh NOHATHA «TJaBHad noarpynna (A-rpymmna)»
n «mobouynas mnoarpynmna (b-rpynmma)», Mamsle n Gonbume MepHOIBI, COOTHOCHTH
o0o3HaueHNs, KOTOpBIE HMEIOTCA B MNepHojmyeckoil Tabamme, ¢ YHCIOBBIMH
XapaKTepHCTHKaMIl CTPOeHIs aTOMOB XHMIYECKHX 3JIeMeHTOB (COCTaB H 3apsl aiapa,
oOmiee wHCIO TEKTPOHOB H paclpelesleHHe HX IO IeKTPOHHBIM CJI0SM), OOBACHATH
obuie 3aKOHOMEPHOCTH B H3MEHEHHH CBOIICTB IeMEHTOB I HX COeMIHeHHIl B npejenax
MaJbIX IepHOJIOB H ITIABHBIX MOATPYII ¢ YUETOM CTPOSHHA HX aTOMOB;
e  KIacCHOHUHPOBATH XHMHYECKHE 3TeMeHThI, HeOpPraHIYecKie BelecTsa, XHMHUECKHe
PeaKiiin (1Mo YiCIy I COCTaBY YUacTBYIOUINX B Peaklliil BellecTs, 10 TenoBoMmy 3¢ dexry,
10 H3MEHEHHIO CTereHeil OKHCIeHHA XIMIYECKIX 371eMEeHTOB);
e  XapaKTepH30BaTh (OMHCHIBaTH) obummte n cremndHUecKne XHMHYECKHe CBOICTBA
TPOCTHIX M CIOKHBIX BelIeCTB, MNOITBep/AKas OMICaHIe MpHMepaMH MOJeKYIAPHBIX I
HOHHBIX YPaBHEHHIT COOTBETCTBYIOIIHX XIHMIUECKHX PeaKIIHii;
®  COCTaB/ATH YPABHEHIA TKTPOINTHYECKOIl JCCOLMALINN KICOT, Hmeaoyeil i coeil,
MOJHBIE H COKPAIEHHBIE YPaBHEHHA peakunil HOHHOro oOMeHa, YpaBHeHHA peakiufil,
MOATBEPAKIAIONIIX CYIIECTBOBaHIE MeHeTHYeCKoil CBA3M MeKIY BellleCTBaMIH Pa3THuHbIX
KJIacCOB;
®  pPacKphiBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX pPeaKilil MoCpeacTBoM
COCTABJIeHIA 3IeKTPOHHOT0 OanaHca ITHX peaKIil;
®  NPOrHO3HPOBATh CBOIICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHIHSA, BO3MOKHOCTH
NpPOTeKaHHA XHMHIYECKHX NpeBpalleH il B PasTIYHBIX YCIOBHAX:
®  BBIUHC/IATE OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOIAPHYIO MAacChl BeIIeCTB, MACCOBYIO
J0MI0 XHMIYECKOro 1eMeHTa mo Qopmyse COeIIMHEHHsA, MAcCOBYIO I0TI0 BelllecTBa B
pacTBOpe, MPOBOINTE PacUEThl M0 YPaBHEHHIO XHMIYECKOIl peaKii;



e cobmozaTe MpaBila MOAB3OBAHHA XHMHYecKoil mocyaoii n  JabopaTopHBIM
obopynoBaHieM, a Takke NpaBiula oOpallleHHA ¢ BeIeCTBAMH B COOTBETICTBHH ¢
HHCTPYKIMAMI MO BBINOTHEHHIO 1a00paTOPHBIX XHMHYECKHX ONBITOB MO MOIYUeHHIO H
cOOHpPaHHIO ra3000pa3HBIX BellecTB (aMMHAKA I YIIEKHCIOro rasa);

¢  [POBOINTH PeaKllil, MOJATBeP/AKIAIONINEe KaueCTBEHHBIl COCTAB Pa3IYHBIX BellecTB:
PACMO3HABATh OMBITHBIM IYTEM XJI0pHI-, OpoMILI-, HOMILI-, KapOoHaT-, ocdar-, CHINKaT-,
cynbdar-, THAPOKCII-HOHBI, KATHOHBI AMMOHHS H HOHBI H3YYeHHBIX MeTaLIOB,
NPHCYTCTBYIOIIIE B BOIHBIX PACTBOPAX HEOPraHHYECKHX BelIeCTB:

e  [pHMEHATh OCHOBHBIE ONepalliil MbICTHTEIbHOIl JeATeIbHOCTH — aHAIH3 H CHHTe3,
cpaBHeHHe, 00o0meHIIe, CHCTeMATH3ALIO, BhIfB/IeHIe NPHYIHHO-CIeICTBEHHBIX CBA3ell —
JUIA H3YYEeHHA CBOICTB BELIECTB H XHMHYECKHX PeaKlil, eCTeCTBeHHO-HayUHble MEeTOIbI
NMO3HAHHA — HaOMOJeHHe, H3MepeHHe, MOIeTHPOBaHHE, 3KCHEePHMEHT (peaabHBbIl M
MBIC/IEHHBIIT ).



TEMATHYECKOE ILTAHHPOBAHHE

8 K’IACC
No HaunMenoBanue Koanuecrso nacos e OHHbLIE (““‘b oBEI€)
W | PA3IETI0B H Tem Kontpoasusie IpakTHveckne G <P P
I aporpasver Beero padoTs padoTh e e

Paszea 1.1leponavuaibubie XHM

HYI€CKHE NOHATHHA

Xumug — BakHas
001aCTh eCTeCTBO3IHAHIIA

Budmioreka [IOK

\ 5 2 , _
vk H MPaKTHYeCKOIl https://m.edsoo.ru/7f41837¢
AeATeALHOCTH UeJ0BeKa
1.2 BemecTsa i1 Xumirdeckire 15 | Bubmiorexa [JOK
- peaxim i https://m.edsoo.ru/7f41837¢
Hroro no paszeny 20

Pasnen 2.Baxueiimme npeIcTaBuTe I n HeOPraHNIecKnx BelecTs

Bozayx. Kucinopo.

buémoreka [JOK

)

2.1 [TousaTHE 00 OKCILIAX 5 https://m.edsoo.ru/7f41837¢
99 Boaopoa.Ilonstie o g 1 bu6mioreka [[OK

o KHCI0Tax H COMAX https://m.edsoo.ruw/7f41837¢
53 Boza. PactBopbr!. 5 1 1 butmoreka [{OK

- ITousTie 00 OCHOBaHHAX ) https://m.edsoo.ru/7f41837¢
2.4 2:: iﬁﬁ:&ﬁi\f : 1 1 1 Bifanerees TIOR

- p - https://m.edsoo.ru/7f41837¢

COeIIHEeHHIT
Hroro no paszeny 30

Pazzea 3.0lepuoanueckuii 3aKon

u llepnoanueckas cucrema xuvmvecknx yrementos 1. I1. Menaeaeesa. Ctpoenne atoMoB.
Xuvuueckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbBIE PeAKIHT

3.1

[lepnomirueckitii 3aKoH i
[Nepnomiueckas cicreMa
XHMHYECKHX YTeMeHTOB

-

bubmoreka [JOK
https://m.edsoo.ru/7f41837¢




J1. I1. Menzeneesa.
CtpoeHnne atoma

XiMiueckas CBA3b.

3 OKIICINTEIBHO- 8 Buémnoreka [[IOK
- BOCCTAHOBHTEIbHBIE https://m.edsoo.ru/7f41837¢
PeaKI
Bbutmoreka [IOK
Hono 0 pasneny = https://m.edsoo.ru/7f41837¢
Budmoreka [JOK
e e 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJITYECTBO 68

YACOB I10 ITPOI'PAMME




9 KJIACC

Ne
n/n

HanvmenoBanne
pa3ieaoB u TeM
nporpaMMsl

Koanuecrsro uacop

Bceero

KonTtpoabHblie
padoTsl

IIpakTHueckne
padoThl

JaekTponHble (undpoBbIe)
ofpasoBaTeabHbIE PECYPChI

Paszea 1.BemecTBo n XUMHYECKHE PeaKIHH

ITosTOpeHue n

11 yrayOneHne 3HaHMHI 5 | bubmorexka [JOK
g OCHOBHBIX pa3/eoB ’ https://m.edsoo.ru/7f41a636
Kypca 8 Ki1acca
OcHOBHBI®
butmoreka [{OK
.
1.2 JAROHOMEPHOCTH . * https://m.edsoo.ru/7f41a636
XIMHYECKHX peaKiii
DNeKTPOIHTHYECKAsA
13 IHCCOLHALIHA. 8 1 | bu6moreka [JOK
) XuMmiueckite peaxini B https://m.edsoo.r/7f41a636
pacTBopax
Itoro no pazneny 17

Paszea 2.Hemera 11bl H HX COCTHHEHHA

O61was .
i *csfp SIETSIRNCENES butmoreka [JOK
2.1 XHMIYECKHX 3T1eMeHTOB 4 1 2 —_—
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. I'anorens
OO0mas xapakTepHCcTHKA
59 XHMHUECKHX 31eMeHTOB 6 bubtmoreka [JOK
T VIA-rpymnsr. Cepa u eé https://m.edsoo.ru/7f41a636
COeIIHeHHA
OOmas xapakTepHCTHKA
53 XHMIHYECKHX TIeMeHTOB - 1 bubmoreka [[OK
- VA-rpynmnsl. A3oT, https://m.edsoo.ru/7f41a636
docdop 1 HX coeHeHNA
>4 O6mas XapakTepHcTiKa 8 | " bu6morexka [JOK

XHMHYECKIX 3TIEMEHTOB

_li_tgs:.-'f’m.edsoo.nr’?f-*l1a636




IVA-rpymnsr. Yraepon u
KpeMHHII I HX

COeUTHeHNs
Hroro no pa3zaeny 25
Pasaea 3.Merabl # HX COeITMHEHHUSA
31 OO6uuze cBoiicTBa 4 bubmoreka [JOK
) MeTaLIOB https://m.edsoo.ru/7f41a636
37 Baxneiine MeTauIs! i 16 " Butmiorexka I[JOK
- HX COeIIHeH!s B https://m.edsoo.ru/7f41a636
Hroro no paszeny 20
Pazzea 4. XuMus H oKpyAaKImAas cpeia
41 BemecTsa 1 MaTepnansl B 3 buémoreka [JOK
) AH3HH YeJOBeKa https://m.edsoo.ru/7f41a636
IToro no paszeny 3
PezepBHOe Bpems 3 bu6moreka [{[OK
P P https://m.edsoo.rv/7f41a636
OBLIEE KOJITYECTBO 68 -

YACOB I10 ITPOI'PAMME




NNOYPOYHOE ILTAHHPOBAHHE

8 K.IACC
N Koanuecrso uacos Nara JaeKkTpoHHbIe HHPPOBLIE
. Tema ypoka Beero Konrpoabubie I[pakTnueckne WIyaenus obGpazoBatebHbIe
padorel padoTnl pecypcsl
[Mpeaver xumimt. Poab ximim
= . Bbutmoreka [IOK

| B KI3HH YeroBeka. Tera n 1 httos:/m.edsoo.rw/f0d210c
BelllecTBa

5 [TouaTe o MeTOMaX MO3IHAHNA 1 butmioreka IIOK

- B XHMIH https://m.edsoo.ru/ffl0d227e
[IpakTiyeckas padora Ne 1

3 :?g::;?:pf:ﬁznfem 1 Bufuporenis NOK
4 N 9
oOpamteHns ¢ 1a00paTOpPHBIM https://m.edsoo.ny/ff0d23dc
06opyI0BaHHIEM»

4 YncTele BelllecTsa I CMecH. 1 Bbuémoreka LIOK
Crnoco0bl pazaeneHns cMeceil https://m.edsoo.rn/ff0d26ca
IMpakTiueckas pabora Ne 2

5 «Pa3zeneHne cmeceii (Ha 1 Butmoreka [IOK
npHMepe OYHCTKI NOBAPeHHOI https://m.edsoo.ru/ff0d28c8
COII)»

butmioreka LIOK
S ATOME R MOTeKyXE! 1 https://m.edsoo.ru/ff0d2a6¢
s | ermeees] ) bu6morexa LIOK
i https://m.edsoo.ru/ff0d2be8
371eMEHTOB

8 [TpocThie 1 cl0KHBIE 1 butmnoreka [IOK
BellecTBa https://m.edsoo.ru/ffod2a6¢

9 ATOMHO-MOJIEKYIAPHOE 1 butmoreka IIOK
yueHHe https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTABA
BelecTB. XHMHIuecKas

10 ¢dopmyra. BarenTHOCTD 1 Gufamprens IROK

aTOMOB XIIMIYECKIIX
3JIEMEHTOB

https://m.edsoo.r/ff0d2eae




11

OTHOCHTEIbHAS aTOMHAaA
macca. OTHoCcHTe IbHAs
MOJIEKY/IApHas Macca

butmoreka [JOK
https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 10715 XHMIYECKOTO buGmiorexa LIOK
B 3IeMeHTa B COeIMHEeHIN ttps://m.edsoo.r/

13 KomiuecTo Bemectsa. Mos. bu6moreka [JOK
MouasipHas Macca ttps:/m. ./
DusnyeckKie i XHMHYeCKHe

bu6mioreka IIOK
4 A / /

. NTeRI. T era https:/m.edsoo.r/ff0d37fa
peaxus
[pu3kHakn 1 ycIoBus

butmioreka [IOK
eKaHl ) i i

K fpot . VI NI eI https://m.edsoo.ru/fi0d3al6
peax1il
3aKOH COXpaHEeHIS MacChl

budmnoreka LIOK

16 BelecTB. XIMIYecKie ttoa:// ds? :
yYpaBHEHHA J//m. !
BerunicneHns KomiuecTsa,

17 MAacchl BelllecTsa 1o butmoreka IIOK
YPaBHEHMAM XHMHYECKIX https://m.edsoo.ru/fl0d5708
peaxiil
Kaacenduxkauma ximvirgecknx

18 peaximii (CoeIHeHNA, buGmoreka [IOK
pa3ioKeHHs, 3aMelleHNs, https:/m.edsoo.ru/ffod3f34
oOmeHa)

M. B. JloMOHOCOB — Yyu&HBIii- Eu6miorexa LIOK

19 runKnoneact. Ododmenne bttna//m edsoo. o/ BDd4064
1 CHCTeMATH3alNA 3HaHHIl . :
Kontpoasnas paGota Nel no Fubmmoress TOK

2 Teae whempmcTe https://m.edsoo.r/ff0d4290
XHMIHYECKHEe peaKini»

Bo3ayx — cmech razos.
Cocras Bo3ayxa. Kuciopoa — bu6moreka [JOK

21 . :
37IeMEHT H MPOCTOe BEleCTBO. https://m.edsoo.ru/ff0d448e
O30H

o @u3iyeckne 1 XIMHYecKie butmoreka [JOK

o CBOIICTBA KICI0poa (peaKinn https://m.edsoo.r/




OKIC/IEHHA, TOpeHIe).
ITousTe 00 OKCHIaX

CnocoOsl nomyueHns

>3 KHCII0poa B 1abopaTopun H bu6moreka [IOK

- MPOMBILLIEHHOCTH. ttps://m.edsoo.r/ff0d497a
[IpiveHeHne Kicaopoaa
TenoBoit adpext
XHMHYECKOIl peaKiil, BuGmuorexa IIOK

24 MOHATHE O TEPMOXIMIYECKOM : :

J/m. I 7
yPABHEHIIIL, 3K30- 1 https://m.edsoo.ru/ff0d4790
IHAOTEPMHYECKHX PeaKIHAX
Tonmueo (HedTh, Yroas i Buimorexa LIOK

25 MeTaH). 3arpsa3HeHie Bo3ayxa, Nittsg: s adeio. m/ BG4 c4e
CIIOCOOB! ero NnpeIoTBpalleHHs . -
[MpakTiueckas padora Ne 3 no

%6 Teme «[lomyuenite n buémoreka IIOK

- coOupaHite Kiciopoa, ttps://m.edsoo.ru/
H3YYeHIie ero CBOiCTB»

Boaopox — 3nemeHT i BuGmorexa LIOK

27 MPOCTOe BelllecTBo. o
HaxoskIeHIe B IPHPOZe https://m.edsoo.m/ff0d4dd0
Du3nyeckne i XHMHYecKHe BuGmiorexa LIOK

;. i :

48 R https://m.edsoo.ru/ffod4dd0
IIpinMmeHeHite BOI0Opo1a

29 [NonsATIE O KHCOTAX H COMAX o 6111:3‘re1<a ?OKJ_

30 CnocoOwl nomyueHns butmoreka [IOK
BOJI0po1a B 1abopaTopun ://m.edsoo.r/ff0d4dd0
[MpakTiueckas padora Ne 4 no

31 Teme «[lonyuerne u bubmoreka IJOK
coOnpaHie Bo1opoa, https://m.edsoo.ru/ff0d4£42
H3Y4YeHIHe ero CBOiCTB»

32 MomapHsiit 006&M razos. butmnoreka [IOK

- 3aKoH ABOTAIpoO https://m.edsoo.ny/ff0d542e

33 Beruiiciaenns ooséma, butmoreka IIOK

KOJIIYeCcTBa BellecTBa rasa rno https://m.edsoo.r/




€ro H3BeCTHOMY KOJIHYECTBY
BelleCTBa IV 00BEMY

Beruncinenns o0sEMOB rasos

34 MO YPAaBHEHHIO PeaKiiil Ha bu6moreka [IOK
OCHOBE 3aK0HAa 00BEMHBIX ttps://m.edsoo.ru/ff0d5708
OTHONIEHHII ra3oB
Du3nueckie 1 XHMHYecKHe Buomoreka LIOK
35 ¥ Ny .
CBOIICTBA BOIBI https://m.edsoo.ru/ff0d587a
36 Coctas ocHoBauuil. [Touarne Butmoreka IJOK
00 HHINKaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpHTeb.
Haceimenssre n
37 aenacﬁmeuﬂme aCTBOPBI Babxuoresa IOK
P P https://m.edsoo.ru/ff0d5b40
MaccoBas 10714 BelllecTBa B
pacTBope
IMpakTiueckas paGora Ne 5 no
Teme «[IpurortosiaeHie
“Ip . bu6moreka [JOK
38 PacTBOPOB ¢ oMpeeneHHOIl S -y
MaccoBoil Jo1eil = 8
PAacTBOPEHHOIO BellleCTBa»
KonTtponsnas pabota Ne2 no _
39 Teme «Kiceto pn Boaopona Bu6miorexa [JOK
pobe 0 https://m.edsoo.ru/ff0d6342
Boza»
Oxkcnzsl: coctas,
s bubmoreka [JOK
40 K1accnuKanmns, /
https://m.edsoo.ru/fi0d664e
HOMEHKJIaTypa
[TonyueHne n XHMHvecKHe
41 CBOIICTBA KICIOTHBIX, bubmoreka [JOK
OCHOBHBIX I aM(OTEPHBIX https://m.edsoo.r/ff0d664e
OKCILZIOB
: COCTaB,
42 xonc;:;?m :::T " Butmoreka [IOK
- ’ https://m.edsoo.r/ff0d67ca
HOMEHKJIaTypa
3 [TonyueHne i XuMmiyeckie bu6moreka [JOK
CBOIICTBAa OCHOBAHIII 2/
R Kucnorst: coctas, bubmorexa [IOK




K1accidukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2

[MonyueHne i XHMHYECKIe

butmoreka [IOK

45 e & _
CBOJICTBA KICJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpexanue):
HOMEHKJIaTypa, Crocoos! bu6moreka [JOK
46 " p
MOJTyYeHHA, XHMHYECKHe ttps://m.edsoo.m/00ad9474
CBOIICTBA
[MpakTiyeckas pabora Ne 6.
Permenie aKcnepiMeHTATBHBIX
Bubmoreka [LIOK
47 ay rno Teme () e :
307 120 TeMe «OCHORHES https://m.edsoo.rm/00ad9b7¢
K/IacChl HeOpraHHYecKHX
COeIIHeHHI»
['eHeTHUECKas CBA3L MEKIY
o:
48 KJIaccaMil HeOpraH4ecKix bu 'n}preka HOK,
https://m.edsoo.r/00ad9%as0
COeIHHEeHHIT
49 O6o0menne u Bbuémoreka LIOK
CHCTeMaTH3allg 3HAHHII https://m.edsoo.r/00ad9¢cb2
Ko nabHag padorta Ne3 no
50 rebmcnoauzle KJIacChl baGmiorexa LIOK
o https://m.edsoo.rm/00ad%la
HeOpraHm4YecKix coeHe il
[TepBBie nonbITKH
51 KIacCHQHKAIIH XIMIUeCKHX bn6moreka IIOK
nemeHToB. [TousTie 0 https://m.edsoo.ru/00ad9fta
IPVIIAax CXOIHBIX YTeMeHTOB
[Tepnomrieckinii 3aK0H I
52 [Mepnomueckas cucrema butmoreka IIOK
- ximMiyveckix emenros 1. I1. https://m.edsoo.ru/00adas2¢
Menaeneesa
53 [lepnost, rpymmsl, bubmoreka IIOK
MO PYIIITBI https://m.edsoo.ru/00ada32¢
54 Crpoenne atomoB. CocTas bu6moreka [IOK
aToMHBIX Axep. [I3oTons https://m edsoo.r/00ada342
CrpoeHie 1e HHBIX
L Ipa butmmoreka [IOK
55 000/10UeK aTOMOB 3/1eMeHTOB

[Tepnomeckoii cucremsr /1.

https://m.edsoo.ru/00ada6be




I1. Menzaeneesa

XapakTepHCTHKa XHMIYECKOTo
37IeMeHTa 1O ero MOIOKEeHHIO

butmoreka [IOK

%0 B Ilepnommeckoii ciucreme /1. https://m.edsoo.ru/00ada824
I1. MeHzaeneesa
3unauenne [Tepnomryeckoro
3aKOHa ] a
57 | Doesrint 117t Messemes BuGmorexa LIOK
2 https://m.edsoo.r/00ada96e
— YUEHBIII, mejaror u
IpaAIaHIH
| e Bumerea LK
i https://m.edsoo.ru/00adaab8
7IeMEHTOB
59 IonHas xuMnueckas CBA3b bubmzorexa IIOK
’ https://m.edsoo.ru/00adac34
60 KoBaneHTHaA noispHas bubmoreka LIOK
XHMHYECKad CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas Heno1spHas bu6moreka [IOK
XIMITUeCcKas CBA3b https://m.edsoo.ru/00adaab9
bubmoreka [LIOK
5
. CTEnEEE camcnems https://m.edsoo.ru/00adae28
OKHCIHTETBHO- bubmoreka IJOK
63 i p
BOCCTAHOBHTEIbHBIE PeaKIIi https://m.edsoo.m/00adb076
64 OxucanTenn u bubtmoreka LIOK
BOCCTAHOBHTEI https://m.edsoo.r/00adb076
65 .Iﬁ:;!e ¢<Cmn?}£26:‘l‘1:hj:g4 e bu6miorexa LOK
o : ttps://m.edsoo.m/00adb48
XuMHueckas cBA3b»
66 Pe3zepsHbiil ypok. O600menne butmoreka LIOK
11 CHCTeMaTH3alg 3HAHIIIT https://m.edsoo.r/00adb3 3¢
67 PesepBHsiil ypok. Obo0menne budmmoreka LIOK
H CHCTeMAaTH3aLNA 3HaAHHIT https://m.edsoo.ru/00ad9cb2
68 Pe3sepBHsiit ypok. OboOmenne buémoreka [IOK

H CHCTeMAaTI3aLmA 3HaHHIT

https:/m.edsoo.n/fl0d61¢c6
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9 KJIACC

Ko.inuecTBo uacorp

JaeKkTpoHHbIe NHPpOBLIE

™ | Tema ypoka K Il data ofpazoBaTebHBIE
n/n M2 YP B OHTPO/IbHBIE PaKTHYECKHE H3yaeHNs p
paboTsl padoTsl pecypcsl
[Teprnomrueckinii 3aKoH.
[Tepnomiveckas cucrema buémorexa [{IOK

XHMHYECKHX 1eMeHTOB
J. 1. MenzeneeBa

https://m.edsoo.rm/00adb59e

(39

3aKOHOMEPHOCTII B
H3MEeHEeHHI CBOIICTB
XHMIHYECKHX Y 1eMEeHTOB
MepBLIX TPEX MepHoI0B

bu6moreka [JOK
https://m.edsoo.rm/00adb6b6

Knaccndukauns n

butmoreka IJOK
3 HOMEHKJIaTypa 1 A .
P https://m.edsoo.ru/00adb7e2
HeOpraHH4ecKiX BellecTs
Biuasr XuMirueckoil cBA3N
4 1 THIBI KPHCTA/UTHYECKIX 1 bnGmorexa LIOK
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peareHTOB JaH B H30bITKe
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VuebHo-meToanvueckoe obecneuenne Kypea XuMHuH 0CHOBHOI 0fmeodpazoBarebHOIl KO IbI
VMK «Xumusn. 8 krace»
1. Xmmua. 8 knace. YuebHoe nocodue (aBropst O. C. I'abpuensan, IL I'. Octpoymos, C.A. Cnaakos).
2. Metomueckoe nocobie. 8 kaacc (aBropst O. C. IN'abpuenan, I1. I'. Octpoymos, C. A. Crankos).
3. ITporpamma Kypca XM 18 7—9 Ki1accoB odmeoOpasoBaTebHbIX yupexaeHuil (asTopsl O. C. I'abpnensn, I1. I'. Octpoymos,
C. A. Craakos).
4. [IpoBepounsle Il KOHTpoIbHbIE paboTsl. 8 K1ace (aBTopsl O. C. [Nadpuenss, I1. B. Tpurybuax).
5. XmMus B TecTax, 3azadax n ynpaxHeHmsax. 8 xkiacc (astopst O. C. I'abpnenan, I1. B. Tpuryouaxk).
6. DnexTpoHHas Gpopma yaeOHOrO nocodHs.

VMK «Xumusn. 9 krace»

1. Xmvna. 9 knace. YueOnoe nocobiue (asropsl O. C. Tabpuensn, I1. I'. Octpoymos, C.A. Cnaakos).

2. Metomueckoe nocobiue. 9 knace (aBropsl O. C. I'abpuensan, ILT. Octpoymos, C. A. CnazakoB).

3. IIporpamma Kypca xumun 118 7—9 ki1accos o0meobpazoBatenbHbix yupexkaenii (asTopsi O. C. 'abpuensn, I1. I'. Octpoymos,
C. A. CnaaxoB).

4. IIposepounsie I KOHTpOAbHBIE padoThl. 9 K1acce (aBTopel O. C. [Nabpnenan, I1. B. Tpurybuax).

5. XM B TecTax, 3ajavax n ynpaxHeHmsx. 9 kaacc (asropsl O.C. I'aGpuensn, I1. B. Tpurybuax).

6. DaexTpoHHas popma ydeOHOro nocodus.

HuTeprer-pecypceni:

1. http://www.alhimik.ru. IIpeacrasiens! caexyiontine pyopiKil: COBeTb! aOHTYPHEHTY, YUHTEMIO XHMIH, CIIPaBOYHIK (OYeHb
Oonbmas noabopka TabHI 1 CHIPABOYHBIX MaTePHATIOB), Bec&las XIIMIA, HOBOCTIH, OTHMITHAIbI, KYHCTKaMepa (Macca HHTepPeCHbIX
HCTOPHYECKHX CBeIeHHIT).

2. http://www.hij.ru. ZKyprHan «XuMHA H KI3HB» MIOHATHO 1 3aHIMATeIbHO paccKasbiBaeT 000 BCEM HHTEPECHOM, 4TO NMPOHCXOINT
B HayKe H B MHpe, B KOTOPOM MBI KHBEM.

3. http://chemustry-chemists.com/index.html. D1ekTpoHHBIT KYpHaT «XHMIKH I XIMIA», B KOTOPOM MPEICTABISHO MHOKECTBO
OMBITOB 10 XHMHI, 3aHHMaTeIbHOI HHPOPMALIII, MO3BOIAIONISIT YB/IeUh YUSHIKOB IKCIIePHMEHTATHHOIT YacThio NpeIMeTa.

4. http://c-books.narod.ru. BceBo3moxkHas miTepaTypa no XHMHIL

5. http://www.prosv.ru/. [TocoGns 114 yqanmixcs, B TOM HHCIe H U4 MOATOTOBKH K HTorosoii arrectaumm (O3 n ETD),
MeToHYecKie nocoOus 11 yunTeseil, HayqHO-TONMYAAPHAA AHTepaTypa Mo XHMIHIL

6. http://1september.rw/. JKypran v1a yunreneii it He ToabKo. boabioe KomecTso paboT YUeHIKOB, B TOM HIICe I



HCCIe10BaTeIbCKOTO XapaKkTepa.

7. http://schoolbase.rw/articles/items/Ximiya. Becepoccniickiii IIKOIBHBIT NOPTAT CO CCBIIKaMIl Ha 00pa3oBaTeIbHBIe CAllThl 110
XHMIHIL

8. www.periodictable.ru. COOpHHK cTaTeil 0 XHMIMECKHX IeMeHTaX, IITIOCTPHPOBAHHBII IKCIIEPHMEHTOM.

MartepnaabHO-TeXHHUECKOe obecnevenne KaOHHeTa XHMHUN:
Hlepeuens nradopamopnoo 060pyO0EAHUA, NPU G6INOIAHEHUN NPAKIM UYECKUX PAOOM NO XUMUN 3d KYPC OCHO6HON 06uel
HIKOTbI.
1. ObopynosaHire:

_ Obopyaosanne undposoii 1adoparopun « Touka pocrar.
! MuxponaGopaTtopus XIMITYeCKas:

! mpoOHpKI CTeKIAHHBIE;

[! KOJIOBI KOHHYECKHe;

[ cTaKaHb! CTeK/IAHHBIE Ha 50 M

[ ManoyuKH CTeKISHHBIE;

| TpYOKII COeNHNTeIbHbIE: CTeKIAHHbIE, Pe3HHOBbIE;

! npoOKH pe3HHOBbIe:

[ CHHPTOBKIL;

L npoOHpKoIepKaTeIn;

Ul mraTtiB 1a00paTOPHBIIL;

| mTaTHB V18 MPOOHPOK;

| BOPOHKA CTeKJIAHHAA;

L ¢ouasTp;

L CIIHYKIL;

[l acOecToBas ceTka;

[l ayunHKi. 2.PeakTHBbI:

| KHCJIOTBI: COJIAHAsA, CepHas, a30THas;

.| IMeJOYH: MHAPOKCHI HATPHA, THAPOKCHI KaJbIHA;

! ocroBanus: riapokcna mean (IT) , riapokena xenesa (III);



! com1: KapOOHAT KalIbLHA, XI0pHa HaTpud, Xiopna Mean (II), Hutpar cepebpa, xnopina Gapis, KapOoHAT HATPHA, XJIOPHI
ATIOMHHIA, TePMAaHTaHaT Kalia, HHTPaT Kalns, MeIHbIl Kynopoc, cyiabdar xenesa (III), cynsdar unnka, cynepdocdar,
aMMIAYHAsA CeINTPa, MOUeBHHA (KapOaMILl), XJIOPIUL Kamid, CyIb(daT HaTPHA, CIVIHKAT HATPHA, CYIb(AT ATIOMIHIIA;

L] MpOCTBIe BEIIeCTBA: YTOJb, LIHHK, /Ke/le30, ATIOMIHIIL, Mardiil, Meb, CBHHeIL;

L[| C/I0KHBIE BellleCTBA: MpaMop, caxap:

U HHIMKATOPBI;

' oxenanl: Mexn (IT), okenux mapranua (IV); 3. Opranmyeckiie BelecTsa:

! comi: aueTaT HaTpH#A, (GeHOIAT HATPHA:

Ll KHCJIOTHI: YKCYCHAs KHCI0Ta, MYPaBbIHAA KICI0TA, OJIeHHOBAs:

! CIHPTHI: ITAHOI, H30MEHTIIOBBIIL, ITHLEPHH, MPONAHOI;

[ Genson, denomr:

YI7IeBOIBI: Kpaxmal, I7II0K03a, caxaposa.
4. Mozem:

! HaGopst Moeeil aTOMOB 1A COCTAB/ISHNA IApOCTePKHEBBIX Mo1e1eil MOIeKyT;
U Kpucrarumreckue pemerkn coseil. 5.YueOHble mocoOis Ha neyaTHoii ocHoBe: [

L Ilepnomryeckas cucreMa XuMudeckux nementos Jl.I1.Menzaeneesa; |

! TaGmmma pacTBOPHMOCTH KHCJIOT, OCHOBaHHIT coeii; [

L DAeKTPOXHMHYECKHIT PAl HANPAKEHHIT MeTa/LI0B;

! Habops! Tabmanu K ypokam. [

DaeKmponHsie UIOAHUA:
1. Kommaekt ungposix odpasoBarensHbix pecypcoB. [abpuens O.C. Xivua. 8-11 k1. OO0

«JIpoda» 2007.

2. DnexTpoHHas 6nbmioreka «IIpocBemenne». «Xumnsa. 8 k1ace». MynsTimemiiHoe yueOHOe nocodie HoBoro oOpasua.
3. VuebGHoe 3nekTporHOe m31aHne « XM (8-11 knace). Bupryansnas naboparopns»

4. 1C: Penetutop. XnMus.

5. Camoyunrens. Xumus a1a Bcex — XX Pemenne 3aznau.

6. KomnbioTepHble npeseHTamnm B ¢popmare Ppt.



