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MNOACHUTEJIBHASA 3AIINCKA
[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOT'O 0011ero 00pa30BaHusl COCTABIEHA

Ha OCHOBE TpeOOBAHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHON 0O0pa3oBaTENIbHOM
IIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHbix B @PI'OC OO0, a
TaKk’ke Ha OCHOBe (enepanbHOM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMU MpenoaaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon denepauuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHUE O LeNAX, OOIel cTpaTeruu
oOy4deHHMsI, BOCIUTAHUS U PA3BUTUSA 00YyYaIOIUXCS CPEACTBAMHU YUEOHOIro IMpeIMeTa,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  COoJepKaHHe, IMpeaycMaTpuBaeT
pacrpeneneHue €ro Io KiaaccaM M CTPYKTYpHpPOBaHHME MO pa3faeilaM U TeMaMm
OporpaMMbl 1O  XMMHH, ONPENENAET KOJWYECTBEHHBbIE UM  KAa4ECTBEHHBIC
XAPAKTEPUCTUKU COJIEPKAHUS, PEKOMEHIAYEMYIO IOCJIENOBATENBHOCT HW3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKA y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4arolUXCs, OMNpEAeNsieT BO3MOKHOCTHU
npenMera IS peayn3aliid  TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYeHUsl XUMUU Ha YPOBHE 11eJIeil U3yueHus MpeiMeTa u
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON JIEATENBHOCTH OO0YyYarolerocss 1o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE€ XUMHUHU CIY)KUT OCHOBOM i1 (OPMHUPOBAHHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero npeJCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMupyeMble XUMHUEH MPECTaBICHUS O B3aUMONPEBPAIEHUIX YHEPTUU U
00 DBOJIONMHU BEHIECTB B NPHUPOJE, O MYTIX peEIIeHUs TI00albHBIX MPpoOieM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, NHUILECBOUA U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH I CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHUE MBILUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTANBHBIX M  HCCIIENOBAaTENbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEITHEBHOM JKMU3HHU, TaK U B MPOPECCUOHATBHON AESITeTbHOCTH;

3HAKOMHUT CO CHEHM(PUKON HAYYHOrO MBILUICHMS, 3aKJIaJblBAE€T OCHOBBI
LIEJIOCTHOTO B3IUIs[a HA €IMHCTBO IIPUPOJBI U YEJIOBEKA, SBIIAETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YaroIINXCS;

croco0CcTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4HBIM 3HAaHMSM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHble HampaBiieHHs] B OOYyYEHMM XMMHUU OOECHEUYUBAIOTCA crHelupUKon
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIA  SBIs€TCA  NEAaroru4yecku



aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUHU Ha OINpPEAeSIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTI'O OOIEro OOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYarOUIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUUA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMbBIX MOHATUN OPraHUYECKOM
XUMHUH.

Crpyktypa cojaepkKaHusl TpOrpaMMbl MO XUMHUHM CPOpPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOI0 mojaxoja kK €€ wu3ydeHuto. CoaepKaHUE CKIAJbIBAETCS U3 CUCTEMBI
MOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0Ge 93TU  CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O MPUHITUIY
MOCJIEIOBATEIILHOTO PAa3BUTUSA 3HAHUK HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa Jl. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— IIpEeACTaBICHUN 00 DJICKTPOIUTUUSCKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS  pAcCMATPUBAIOTCS HA  OCHOBE  AMIMUPUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K APYrOMY, BBITIONHSAS (PYHKIHUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI U BO3MOXHOCTEH NMPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS HU3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMbl MO  XHUMHH  CHOCOOCTBYeT  (hOPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOM COCTABIIAIONIEH HAYYHOM KapTUHBI MHpa B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3yueHne XuMHUH IPOUCXOAUT C MPUBIICUCHUEM 3HAHUN U3 paHee
U3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpykaromuii Mup», «buonorus. 5—7 Ki1acce» u
«Duszuka. 7 knacey.

[Tpu u3ydeHnn XUMUM NPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HAayKd KakK 00JIaCTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUECKOW JESTEIBHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajgada y4eOHOTO
MpeIMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHIITUX
($akToOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUHN, JTOCTYIMHBIX 0000IIEHUN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX pEaKnuii, B (OPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B Y4€OHO-TIO3HABATEIbHOU U
y4e0HO-MCCIIeIOBATEILCKON  JICSITEIBHOCTH, OCBOCHHM TMpaBui  0€30MacHOTO
oOparieHus ¢ BENIECTBAMH B TTIOBCETHEBHOM JKU3HM.

[Ipy u3yyeHMH XUMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs BaXKHOE
3Ha4YeHUE MPUOOpETU TaKUe LEH, KaK:



— (opMupoBaHHE UWHTEUIEKTYaJdbHO pa3BUTON JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJILHOMY TPUHSITUIO PEUICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

— HaAIPaBJICHHOCTh 00YUYEHHUsI Ha CUCTEMATHYECKOE MPUOOIIEHNE 00YydarommnXCs
K CAMOCTOSITEJIbHOM MO3HABATEJIbHON NE€ATEIbHOCTH, HAYYHBIM METOJAM IO3HAHMS,
(bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieyeHue YyCIOBHM, CMOCOOCTBYIONIUX MPHOOPETEHUIO OOYYarOIIMMUCS
OMbITa Pa3HOOOPA3HOW JEATENbHOCTU, IIO3HAHUS W CaMOIO3HAHMUS, KIHOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl
Pa3IMYHBIX BUJIOB JI€SITETbHOCTH;

— ¢opmupoBanue oOmel (QyHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YUCJIC YMEHUN OOBSCHITH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpPA, UCTIOIB3Ys 3HAHUS U OINBIT, MOJYYEHHbIC MPU U3YUYCHUU XUMHU, IPUMEHATH UX
IIPY PEIICHUH TPOOJIeM B MOBCETHEBHOMN KU3HU U TPYJIOBOH JEATEITLHOCTH;

— (¢opmMupoBaHre y 00yYaIONUXCs TYMaHUCTUUECKUX OTHOILICHUM, TTOHUMaHUS
IIEHHOCTH XMMHUYECKMX 3HAHUU IS BBIPAOOTKH DKOJIOTHYECKU 11€71eCO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTU B LIEJISAX COXPAHEHHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEed IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS O0IIeUeTOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WISt U HAPABIEHHOCTH JTaJbHEHIIIETO 00 yUEeHHUS.

OO611ee YyuciI0 9acoB, OTBEAEHHBIX JIJI U3YYCHUSI XUMUH Ha YPOBHE OCHOBHOTO
obmero obpaszoBaHus, cocTaBiseT 34 yaca (1 gac B Henelto).



COJAEPKAHUE OBYUEHUA

7 KITIACC

I'nasa I. [IpenMer xumun u MeToasl €€ M3ydeHus. 3HAUYEHUE XUMHUU B )KU3HU
COBpPEMEHHOro u4enoBeka. Tema m BemecrBa. CpoiictBa BemecTB. [IpuveHenue
BEIIECTB HAa OCHOBE HX CBOMCTB. SIBIEHHSA, NPOUCXOAAIIME C BEIIECTBAMH.
@u3nuecKue SIBICHNA U XUMUYECKUE peakiuu. BelecTBa, yq4aCTBYIOINE B PEAKLINH:
HWCXOAHBIE BEUIECTBA M NPOAYKTHI peakuuu. [Ipu3HAKM XUMHUYECKUX PEaKIHil:
M3MEHEHHE LIBETA, BBINAJCHUE WIM PACTBOPEHNE OCAKA, BBIJICIICHUE T'a3a, BBIICIICHUE
VI TIOTJIOLIEHUE TEIUIOTHI U CBETA, MOosBIeHUE 3anaxa. HalOmtoaenue u sKkCrnepuMenT
B XuMUU. V3yueHue miaMeHu cBeYM U CUpPTOBKU. [ 'unore3a u BbiBoa. OdopmiieHue
pe3ynbTaToB 3KkcnepuMmeHTa. IlpakTudeckas padora. 3HAKOMCTBO C JIaDOpaTOPHBIM
o0opynoBanuem. IlpaBuia TexHUKH Oe3omacHOCTH Tmpu paboTe B KaOuHETe
(;madopatopun) xumuu. Jlemonctparuu. Bumeodparmentsl u cnaiinbl «Eruner —
poanHa XumMun». Komiekuus CTEKISHHOW XUMUYeCcKo nocyasl. Komnexkuus uznennii
U3 AIIOMUHHUS U €ro CIuIaBoB. [lonyyeHune yriieKucioro ra3a u ero B3auMoJIENCTBUE €
WU3BECTKOBOM BOJIOW. B3aumMojencTBue pacTBopa MNHUIIEBOM COJIBI C YKCYCHOWU
KHUCIIOTOM. B3anmoieiicTBre pacTBOPOB MEIHOIO KyIOpOCa M HAIIATBIPHOTO CIUPTA.
[Momxuranue mepctsiHoi HUTH. JIabopaTtopHbie OnbIThL. M3ydyeHue cTpoeHus miaMeHu
CBEYM U CIIUPTOBKHU.

I'masa II. CtpoeHue BelecTB ¥ UX arperatHble cocTosiHUS CTPOEHUE BEUIECTB.
bpoynoBckoe aBuxenue. Juddys3us. Arombl. Monekynbl. OCHOBHBIE IMOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOro  ydeHus. Monsl.  BemectBa  MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHHUs. ArperaTHble cOCTOsiHUA BemiecTB. ['a3bl. JKuakoctu.
TBépable BemecTBa. B3amMHbBIE NEpexoabl MEXAY arperaTHbIMU COCTOSIHUSIMH
BEIIECTBA: BO3TOHKA (CyOnmmarus) U jaecyOIumalius, KOHACHCAIUs U UCIapeHHe,
KpucTtaymuzanus u miasienue. Jlemoncrpanuu. duddysus nepmanranata xaaus B
Boje. Cobupanue nmpubopa Jjs MOJyYeHHUs Ta3a U MPOBEpPKA €ro Ha repMETUYHOCTb.
Bo3sronka cyxoro npaa, nona win HadranuHa. JlabopaTopHsle onbiThl. Habmonenue
3a OpOYHOBCKMM JBHXKEHHWEM (IBM)KCHHE dYacTull Tymu B Boxae). Hduddyszus
KOMITIOHEHTOB Je30/i0panTa B Bo3ayxe. uddysus caxapa B Boje. ArperatHbie
COCTOSIHHS BOJIBI.

I'naBa III. Cmecn BemiecTB, nx coctaB UmcThie BemiecTBa U cMecu. YucTeie
BellecTBa U cMecH. ['OMOreHHble U TeTeporeHnsie cMecu. ['a3000pasnble, XKuaKue u
TBEpAbIE cMecu. ['a3oBble cMecn. Boznyx — mnpuponHas raszoBas cMecb. CocraB
Bo3ayxa. OObEMHaAs J0Js KOMIIOHEHTa Ta30BOM CMecH Kak OTHolIeHHe 00BéMa
JAaHHOTO Ta3a K oOmemy o0bEMy cmecu. Pacu€Tel ¢ HCIONB30BaHUEM TOHSATHS
«00BEMHAs 0Nl KOMIIOHEHTa cMecn». MaccoBasi 101 pacTBOPEHHOTO BEIIECTBA.
[TonaTHE 0 KOHIIEHTpauuu pacTBopa. MaccoBas q0yisi paCTBOPEHHOIO BEIIECTBA KaK
OTHOILIEHHE MAacChl pAacTBOPEHHOIO BEIIECTBA K Macce pactBopa. Pacdérer ¢
WCMOJIb30BAHUEM  TOHSATHS  «MaccoBasg  JIOJs  PACTBOPEHHOIO  BEIIECTBAY.
[IpakTtuueckast padota. [IpuroroBiaeHue pactsopa ¢ onpeaeaéHHON MacCOBOM A0Jei
pacTBOpEHHOro BemecTsa. MaccoBas nons npuMecu. [loHATHE O TEXHUYECKOM
oOpasie, 00 OCHOBHOM KOMIIOHEHTE U 0 puMecu. MaccoBas 1os1s npuMecu. Pacuérsl
C UCTOJIb30BAHUEM MOHATHUS «MACCOBast JOJIsI mpuMmecn». JlemoncTpaunu. Paznuuneie
oOpasiel Mpamopa. Kosuiekuuss MUHEpalioB U TOPHBIX mopoa. Buneodparment mo



oOHapyXeHHIO O0BEMHON 10U KUCIopoaa B Bozayxe. BuneodparmeHTsl u cnaiasl
MpaMOpHbIX apTedakTtoB. Kosiekuus OBITOBBIX, KOHIUTEPCKUX U MEIUIUHCKUX
cmeceil. OOpasibl MEAUIMHCKHUX U MUILEBBIX PACTBOPOB € YKAa3aHHUEM MAacCOBOM J0JIU
KOMIMoOHeHTa. BuneodparMeHThl U caalbl U3eI1i U3 BEIIECTB 0COO0N YUCTOTHI.

I'naBa IV. ®usnueckue sBieHus B xuMuu. HexkoTopeie cnocoObl pa3aeneHus
cmecedl. Pa3nenenue cMeceil Ha OCHOBE pasznuuuii B (PU3MUYECKUX CBOWCTBAX HX
KOMIIOHEHTOB. OTcrauBanue u Aekanrauus. Llenrpudyruposanue. @uinbTpoBaHue B
nabopaTopuu, B ObITY M Ha Mpou3BojAcTBe. PUIbTpoBaHUE U QUIBTpPAT. Y CTAaHOBKA
st GUIBTPOBAHUA M TpaBwiia pabOThl ¢ Heil. bbeIToBble (UIABTPBI 7S BOABI.
Ancopbuusi.  YcTpoiicTBO  mpoTuBorasza.  JuctwiniAuMs, —WIM - [EeperoHka.
HuctuinupoBanHas Boja u e€ mnoiyuyeHue. lleperonka nHedtu. HedrenmpomaykTsi.
[Ipaktnueckas padota. BelpamuBaHue KpUCTAIIIOB COJIU (JIOMAIITHUI SKCIIEPUMEHT).
[Ipaktuueckas paborta. OuucTka mnoBapeHHON conu. JlemoHcTpanuu. Pasnenenue
CMECH MOPOIIKOB Xkeje3a U cepbl. OTCTauBaHUE U IEKAHTALMS U3BECTKOBOTO MOJIOKA,
WIM B3BECH Mella B Boje. Pa3neiieHHe BOJHOW CMECHU PACTUTEIBHOTO Macia C
NOMOIUIBI0 JEIUTENbHON BOpoHKHU. lleHTpudyrupoBanue (Ha ueHTpUdpyre wWid ¢
nomoiuislo Buaeodparmenta). Kosmnekuus cinaiiioB OBITOBBIX M IPOMBIILIEHHBIX
npuOOpoB, B KOTOPHIX MPUMEHSAETCS UEHTPUPYTrUpoBaHUE. YCTaHOBKA JJIs
¢unbTpoBanus u e€ pabora. Komnekuus OBITOBBIX (GUIBTPOB. AacopOius
KYKYpYy3HbIMH TMajlOYKaMH [apoB TNaxyuux BemecTB. Koieknus mOBA30K U
pecnupaTopoB. YCTaHOBKa JUIsl TIEPETOHKM >KHUIKOCTeM u e€ pabora (mosydeHue
TUCTWITUPOBAaHHOM  BoAbl). Buaeodparment «PexTtuduxanumoHHass KOJIOHHA
HedTenepepadaThIBAIOLIErO 3aBojia U cxema e€ ycrpoictBay. Komnekuus «HedTs u
HedTenpoayKThl». JlabopaTopHbie OmbITHI. DOTalUs CEpbl U3 CMECH C PEUYHBIM
IIECKOM.

I'maBa V. CoctaB BemecTB. XUMHYECKHE 3HAKHM U (PopmMynbl XUMHYECKHE
3JIEMEHTHI. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. XUMHUYECKUMN
JJIEMEHT KaK ONpPENECIEHHBIM BHJ aTOMOB. XUMHUUYECKHE JJIIEMEHTHI B IIPUPOJE.
DNeMEHTHBIM COCTaB TUTaHETHl 3eMilsi U e€ reoyiormueckux obomouek. IIpocTeie u
CJIOXHBIE BEIIECTBA. AJUTOTPOIHUS U aJUIOTPONHBIE MOAUPUKAIUY. XUMUYECKUE 3HAKU
U XuMH4eckue (HopMmysbl. XHUMHUYECKHE CHUMBOJIBI, MX MPOU3HOIICHWE U Ha3BaHUS.
DTUMOJIOTHYECKUE HAaYala Ha3BaHUM XUMHUUYECKHUX JIeMEHTOB. Tabnmuiia XuMu4ecKux
anemenTtoB J[. . MenneneeBa u e€ cTpykrypa: mepuoasl (OOJbIIME W Majble) U
rpynmnbl (IJ1aBHbIE W MOOOYHBIE MOArpyMIbl). OTAENbHbIE TPYHIbl XUMUYECKUX
AJIEMEHTOB: IIIEJIOYHbIE METAJUIBbI, TaJOreHbl, OJIArOpOJHBIE Ta3bl. XHUMHUYECKHE
dbopmynbl u popmynbabie equHUIBL. Koaddunuentst u uHaekcol. HMubopmanws,
KOTOPYIO HECYT XMMHUYECKHE CHUMBOJBI U (hopmynbl. OTHOCUTEIbHBIE AaTOMHAas U
MoJeKyisipHass Maccbl. OTHOcUTENbHAsT aTOMHash Macca Kak  BEJIMYMHA,
MOKa3bIBaloOIIas, BO CKOJBKO Pa3 Macca aToMa JaHHOTO 3JeMEHTa OOJIbIIe MacChl
aToMa Bojgopoaa. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca U €€ HaxoxkaeHue. MaccoBas
7011 3JIEMEHTa B CIIO)KHOM BemiecTBe. JlomonaHuTenbHass MHPOpMALMs, KOTOPYIO
HecyT xuMmuueckue Qopmynsl. JemoncTpauuu. BuneodpparmeHnTsl u - craijsl
«DNeMEHTHBIH COCTaB TE€OJIOTHYECKHUX 000JI0YeK 3eMiin». AJIOTPOIHS KHCIOpOoJa.
Mogenu (mmapoctepxxkueBbie 1 CTioapTa—bpurieda) MosieKys1 pa3IMuHbIX TPOCTHIX U



CIOXHBIX BemiecTB. Tabmmma xumudeckux odaemeHTtoB J[. M. MengeneeBa
(xopoTKoneproaHklii Bapuant). Iloprpersr 1. 5. Bepuennyca u JI. 1. Menneneesa.

I'nasa VL. IIpocTteie BemecTtBa MeTanmbl. MeTaiuibl: XUMUYECKHUE DJIEMEHTHI U
MPOCThIE BEIIEeCTBA. MeTaibl W CIUIABBl B MCTOPUM YEJIOBEYECTBA: MEJHBIN,
OpOH30BBIN U KEJIE3HbIN Beka. 3HaUeHHE METaUIOB U ciuiaBoB. OOmue pusnueckue
cBoiictBa MeTauioB. lIpeacraBurenu metamwioB. Kene3o. TeXHMUECKHM 4YHUCTOE M
XUMHUYECKH YUCTOE Xkeje30. JKene30 — 0CHOBa COBPEMEHHOM MPOMBIIUICHHOCTH U
CENbCKOro xo3srcTBa. CruiaBbl kKeje3a: YyTryHbl U cTaind. llepenenbHblii U TUTEHHBIN
YyT'yHbI, X 3HaUYCHHUE. YTIECPOAUCTAs U JIETUPOBAHHAS CTAIH, UX 3HaUeHue. [lonsarue
0 4YE€pHOM M LBETHOW METALUIYpruu. AmtoMuHUN. HcToprs NDpOMBIIIIEHHOTO
POU3BOJICTBA AIIOMUHMS. [[puMeHeHNne alFOMUHUSI HA OCHOBE CBOMCTB. 30510TO. Posib
30JI0Ta B UCTOPUM YEJIOBEUECTBA. 30JI0TO — METAJUT FOBEJIMPOB U 3TAJIOH MUPOBBIX
nener. [I[pumeHnenue 3010Ta Ha OCHOBE CBOMCTB. OJIOBO, €T0 CBOMCTBA U MPUMEHEHHUE.
Annotpornius onoBa: cepoe M Oenmoe o010BO. «OnoBsHHas uymay». Hemertamibl.
[Tonoxxenne nsnemeHtoB-HemeTauioB B Ttabnuue JI. . MenneneeBa. binaropogHsie
ras3bl. Amuotrponusi kuciopoaa. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAJIOB U
HeMetayioB. [lpencraButenn HemeramioB. Dochop U ero  auiOTPOIHbBIC
moaudukanuu. CpaBHEHHE CBOWCTB Oemoro u KkpacHoro ¢dochopa. Ob6nactu
npumenenus pocdopa. Cepa u obynactu €€ npuMeHEHUs. YTIEPO/l, €ro aJNIOTPOITHBIC
Moaudukanuu (aamMa3 u rpaduT), ©X CBOMCTBA M IPUMEHEHHE. A30T, €r0 CBOWCTBA U
npumenenue. Jlemoncrpanuu. Kosuiekius MetamioB u cruiaBoB. BugeodgparMeHTsl u
cnaiiapl «MeTalibl U CIUIaBbl B MCTOpUM 4YesoBeuecTBa». Komnexkuus «HyryHsl u
ctanm». BupeodparmMeHTsl U ciaiiabl «XyHA0KECTBEHHbIE W3JENHUS M3 Yyr'yHa U
ctanm». Komnekuust u3fenuil U3 ajlOMUHUS U €ro cruiaBoB. BupeodparmenTsl u
cnaiiapl «30710TO0 — MaTepual IBEJIUPOB U MUPOBbIE AeHbIW». Koymekius uzaenui
u3 onoBa. Buneodparment «llasaue». Konnekmus HeMeTalIoB — MPOCTHIX BEIIECTB.
Buneodpparment wmnam cnaiin «Kucmopog — BemecTBO TOPEHHS W JIBIXaHUSY.
[Toryuenue 6emoro dochopa u u3ydeHue ero cBOMCTB. BupeodpparMeHTs U caaiabl
«Annotponus yriepoaa». Mojenu KpUCTAJUTMUYECKUX PEMIETOK anMmasa u rpadura.
Komnexkuus « AKTUBUPOBAHHBIN YTOJIb U 00JIACTH €T0 IPUMEHEHH». [ OpeHue cepol U
docdopa. JJabopaTopHbie onbIThl. O3HAKOMIICHHE C KOJUICKITUEH METaJJIOB U CILJIABOB.
O3HakoMJIEHHE C KOJJIEKIIMEH HEMETAILIIOB.

I'maBa VII. Cnoxuble BemecTBa. BaneHTHOCTh. BaneHTHOCTh Kak CBOMCTBO
aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA COEIHUHATHCS CO CTPOTO ONPENCIEHHBIM
YUCJIOM aTOMOB JIPYrOro XUMHUYECKOTO BJEMEHTa. DJEMEHTbl C IOCTOSHHOW H
MEPEMEHHOW BAJICHTHOCTHIO. BbIBOm QopMynbl COeAMHEHHS MO BaJCHTHOCTH.
Ha3Banue coenunenus no BaieHTHOCTU. OKcuabl. OKCUIBI U c1oco0 00pa3oBaHus UX
Ha3BaHU. OKCUABI MOJEKYISIPHOTO U HEMOJIEKYJIAPHOTO CTpOeHUs. Polib OKCHIOB B
npupone. [lapuukoBeiii 3¢ dext. [IpeacraButenn oxkcunoB. Boma, yriaexucnsiii ras,
okcua kpemHusA(IV), ux cpoiictBa u npumeHenune. Kucinorsl. KucnoTel, ux cocraB u
kinaccudukanusa. Kucinorel oprannyeckue u Heoprannueckue. Muaukaropel. Tabnuna
pactBopuMoctd. CosiHass M CEpHAas KUCIOThI, MX CBOWCTBA W NPUMEHEHUE.
OcnoBanus. OCHOBaHMSI, MX COCTaB M Ha3BaHus. ['mupokcorpymma. OcCHOBaHHS
pactBopuMble (11€104M) U HepacTBOpuMble. M3MeHEeHHEe OKpacKW WHIUKATOPOB B
mWEeToYHON cpene. ['mapokcuabl HATpusA, KaJIWs W KaIblUs, WX CBOWCTBA U



npuMeHenne. Comu. Conu, UX COCTaB M Has3BaHWs. PacTBOPUMOCTH cOJel B BOJE.
Xnopua HaTpus U KapOOHAT KajiblUs, UX CBOWCTBA U npuMeHeHue. Kinaccudukanus
HEOpraHWYeCKUX BellecTB. BemecTna, ux kinaccuduxanus 1 MHorooopasue. [Ipoctoie
BEIIECTBA: METAJIbI M HeMeTayibl. CloXKHBIE BEHIECTBA: OKCHJBI, OCHOBAHUS,
KHUCIOTHI, conu. JlemoncTpanuu. Komneknus okcunos. ['amenne n3Bectu. Bo3ronka
«cyxoro npaa». Komnexkuuss ocHoBanmil. Komnekuus kucior. M3MeHeHHe OKpacKu
WHJMKATOPOB B WIEJIOYHOM M KUCIOTHOW cpenax. [IpaBmio pazbaBieHUs CEpHOM
KUCIOTBl. OOyriaMBaHUE OPraHWYECKUX BEIECTB U MATEPUATIOB CEPHOM KHUCIOTOM.
Tabnuiia pacTBOPUMOCTH OCHOBAHUM, KUCJIOT M coJied B Boje. Kosuiekuusi colieid.
JlaGopatopHsbie omnbIThl. [IponyckaHue BBIIBIXa€MOI'O BO3/yXa 4epe3 MU3BECTKOBYIO
Boay. MccnenoBanne pacTBOPOB KHCIOT MHAMKAaTOopaMu. MccienoBaHue pacTBOPOB
11€J104€1 UHIAUKATOPaMH.



IINIAHUPYEMBIE PE3YJBbBTATBbI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1)

2)

3)
4)

5)

B IIEHHOCTHO-OPUEHTAIMOHHOM chepe — YyBCTBO TOPJOCTH 33 POCCUICKYIO
XUMHUYECKYIO HAYKY, TYMaHU3M, OTHOIIIEHHUE K TPYY, IEICYCTPEMIICHHOCTD;
dbopMupoBaHuEe IIEHHOCTH 3J0POBOTO W 0Oe3omacHoro olpasza KHU3HU;
YCBOEHHE TMpPaBWI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B UPE3BbIUYAMHBIX CUTYALUSIX, YTPOKAOIIUX )KU3HU U 3I0POBBIO
JIIOACH;

B TPYJ0BOIl cepe — TOTOBHOCTh K OCO3HAaHHOMY BbIOOPY JalibHEWIIeH
o0pa3oBaTeIbHON TPACKTOPHH;
B IMO3HABATEJbHON (KOTHUTHUBHOM, MHTEJUIEKTyaJIbHON) chepe — yMeHue

YIPaBIATh CBOEH MO3HABATEIBHON JIESITENBHOCTBIO.

dbopMHUpOBaHUE OCHOB JKOJIOTMYECKOM KYJIBTYpbI, COOTBETCTBYIOIIECH
COBPEMEHHOMY YPOBHIO JKOJOTMYECKOTO MBILUIEHUS, Pa3BUTHE OIbITA
JKOJIOTUYECKHU OPUEHTUPOBAHHOM pedIeKCUBHO-OIIEHOYHOMN "
NPaKTUYECKOU JIesi- TENBbHOCTH B KU3HEHHBIX CUTYAIUSX.

METAINPEJMETHBIE PE3YJIBTATbBI

1)

2)

3)

4)

YMEHHE CaMOCTOSATENLHO OMPEEsATh LEIU CBOEro OO0y4YeHUs, CTaBUTh U
dbopmynupoBaTh s ce0si HOBble 3aJayu B y4€Oe M TO3HABaTEIbHOM
NEeATEeNIbHOCTH, Pa3BUBaTh MOTHBBI MU HMHTEPECHl CBOEHU I0O3HABATEIBHOMU
NEATEIIbHOCTU;, YMEHUE CaMOCTOSITEIbHO IUIAHUPOBATh IMYTH TOCTHUKEHUS
Hese, B TOM 4HCIie albTepHATUBHBIE, OCO3HAHHO BHIOWpATh HamboJee
3¢ peKkTHBHBIC CTIOCOOBI PEeIICHUST YICOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;
YMEHUE COOTHOCUTh CBOM JACHCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH NESITEIBHOCTH B MPOLIECCE TOCTUKEHUS
pe3ynbTaTa, OMpeneNsiTh CIOCOOBI JEUCTBHM B paMKax MPEIOKEHHBIX
yCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICUCTBHUS B COOTBETCTBHUH C
U3MEHSIOIIECHCS CUTYAIUEH;

yMEHHE OIICHWBAaTh MPABWIBLHOCTh BBHITIOJIHEHUS Y4eOHOW 3amaud,
COOCTBEHHBIE  BO3MOXKHOCTHM €€  peIIeHHus; BIAJeHUE OCHOBAMU
CAMOKOHTpPOJISl, CaMOOILICHKH, TPUHSITUS PEUIEHUHd U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4e0- HOM U TTO3HABATEIHHOM JACSITEIIbHOCTH; YMEHUE
OTIpEIeNSITh TIOHSTHS, CO37aBaTh OOOOIICHWS, yCTaHABIMBATH AHAIOTHH,
KJIacCU(UIIMPOBATH, CAMOCTOSTEIPHO BRIOUPATH OCHOBAHUS U KPUTEPUU JIJIS
KIaccuUKaIy, YCTaHABIINBATh MPUYNHHO-CIIC/ICTBEHHBIE CBS3HU, CTPOUTH
JIOTUYECKOE PACCYKIICHHE, YMO3aKIIOUeHUE (MHAYKTUBHOE, IEIYKTUBHOE U
10 aHAJIOTUH) U JIeJaTh BbIBOJIBI,

yMEHHUE CO3/]aBaTh, MPUMEHITh U MPEOOPa30BbIBATH 3HAKW M CHUMBOJIBI,
MOJIEIN U CXEMBI JIJIsl peUIeHUs YYeOHBIX U MMO3HABATEIbHBIX 33/1a4;



5)

YMEHHE OpraHU30BbIBaTh Y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO
JEeSATENbHOCTh C YUYUTENIEM U CBEPCTHUKAaMU; paboTaTh MHIUBUAYAIbHO U B
rpynmne: HaxoAuTh 00llee pelieHue M pa3pemarb KOHPIUKTHI Ha OCHOBE
CorjacoBaHMsl MO3MIMH W  y4yé€Ta  HMHTEPEcOB;  (HOpPMYJIHUPOBATh,
apryMEHTHpOBaTh M OTCTaWBaTh CBOE MHEHHME;, YMEHHE OCO3HAaHHO
YICIIOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4€ii KOMMYHUKALUU
JUTSL BBIPDAJKEHUS CBOMX YYBCTB, MBICJIEH W MOTPEOHOCTEN; MIIaHUPOBAHUS U
pEeryJisiiuyi CBOEU ESATEIBbHOCTH; BJIaJICHUE YCTHOW U NMUMCbMEHHOW PEYbIO,
MOHOJIOTUYECKOM KOHTEKCTHOM peublo; (OpMHUpPOBAHUE U Pa3BUTHUE
KOMIIETEHTHOCTM B O0JIACTM ~ HKCIOJB30BaHUA  HMH(DOPMAIMOHHO-
KOMMYHUKAlIMOHHBIX ~ TEXHOJIOTWH;  (QOpMUpOBaHME U  DPa3BUTHUE
JKOJIOTMYECKOI'0 MBILUIECHUS, YMEHUE NPUMEHSTh €r0 B I103HABATEJIBbHOW,
KOMMYHUKAaTUBHOW, COLIMAIBHOM TpakTUKE ©  MpPOPECCHOHATbHON
OpUEHTALINH.

NPEAMETHBIE PE3YJIBTATHI

B no3naBarenbHOM cepe:

1)

2)

3)

JaBaTh OMNPEACICHUS] M3YUYCHHBIX TMOHATUNA: «XUMHUYECKUH DIEMEHT»,
«aTOM», «HUOH», «MOJIEKYJa», «IPOCThIE U CJOKHBIE BEILECTBAY,
«BEIIECTBOY», «XUMHUYECKasi (HOpMysa», «OTHOCUTENIbHAS aTOMHAas Maccay,
«OTHOCHUTEJIbHAsI  MOJIEKYJISIpHAs Macca», «BaJEHTHOCTb», «CTEIIEHb
OKHUCJICHUS», «KPUCTALUIMYECKAS PELIETKa», «OKCUAB», «KHUCIOTBI»,
«OCHOBAHUS», «COJH», «aM(POTEPHOCTHY», UHIUKATOPY, «IEPUOIUYECKUN
3aKOH», «IepHoauYecKas TaOmuIa», «U30TOMBD), «XUMHYECKas CBS3bY,
«QIIEKTPOOTPULIATEIIBHOCTE»,  «XMUMHUYECKas peakuus», «XUMHAUYECKOE
YPAaBHEHUE)», «TCHETHUYECKAS CBA3b», «OKUCIICHUE», «BOCCTAHOBIICHUE,
«QIIEKTPOJIUTUYECKAS AUCCOUHUALMSAY, «CKOPOCTh XUMUYECKOU PEAKLIUNY;
OIMCATh IEMOHCTPALIMOHHBIE U CAMOCTOATENBHO IIPOBEACHHBIE XUMUYECKUE
OKCIIEPUMEHTHI;  ONMCHIBATH WM pPa3jIM4aTb  HU3YYEHHBIE  KJIACCHI
HEOPraHWYECKUX COEUHEHUN, IIPOCTHIE U CII0XKHBIE BEIIECTBA, XUMUYECKUE
peaknuu; Ki1accuGuIMpoBaTh U3y4YeHHbIE OOBEKTHI U SIBJICHUS;

JenaTh BBIBOJABI W YMO3AKIIOYCHHS W3 HAONIONCHWM, W3YYCHHBIX
XUMHYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX
BCIIECTB MO AHAJIOTMA CO CBOWCTBAMU M3YYEHHBIX; CTPYKTYpHUpPOBATh
W3YYCHHBIH MaTepHall W XUMHUYECKYI0 HH(POPMAIUIO, TONTYYCHHYIO W3
JIPYTHX HMCTOYHUKOB, MOJEIHMPOBATh CTPOCHHE aTOMOB JJIEMEHTOB -3
NIEPUOJ0B, CTPOCHHUE TPOCTHIX MOJIEKYT;

B 1eHHOCTHO — OpUeHTAIIMOHHOI chepe:

1)

AHAJIM3UPOBATh W OLECHHMBATH NOCHEACTBUS Ui OKPYXKAIOLIEH Cpeasbl
OBITOBOM W TPOU3BOJICTBEHHON JAESATEILHOCTH YEJIOBEKa, CBSI3aHHOU C
nepepaboTKOI BEIIECTB;

B Tpynosoii cepe:

1)

IIpOBOAUTH XUMHYECKUI OKCIICPHUMCHT,

B cdepe 0e30macHOCTH KU3HEAEATETbHOCTH:



1) oka3bIBaTh MEPBYIO MOMOIIL IPU OTPABJICHUSAX, 0)KOTAX U APYTUX TPaBMaXx,
CBSI3aHHBIX C BEUIECTBAMU U J1A0OPATOPHBIM 000PYIOBAHHUEM.



TEMATHYECKOE INTAHUPOBAHHME

HaumenoBaHue pas3aesioB

Kosun4ecTBO 4acoB

iieKTpOoHHBbIE (L poBbIE)

Ne w/n U TeM MPOrpamMMBblI Bcero Konrpoibubie | IpakTHaeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumMuu U METOBI 4 1 bubnuoreka
e€ M3ydeHus [IOK https://m.edsoo.ru/7f41837c
9 Ctpoenune BeHeCTB M HX 9 bubanoreka
arperaTHbIC COCTOSIHUS [IOK https://m.edsoo.ru/7f41837c
3 CmMecH BelecTB, UX COCTaB 5 1 bubanoreka
LIOK https://m.edso0.ru/7f41837¢c
4 duznyeckue SBJICHUS B 3 5 bubanoreka
XUMUH ITOK https://m.edsoo.ru/7f41837c
5 g(ili/IT;EGCKHe 3H1.3216KH1;6CTBﬁ 5 1 bubmmorexa
ITOK https://m.edsoo.ru/7f41837c
bopMyITBI
6 [IpocTeie BemiecTBa 4 bubmmorexa
ITOK https://m.edsoo0.ru/7f41837¢c
bubnmoreka
! CONXHBIC BOMCCTE 1 1 ITOK https://m.edsoo0.ru/7f41837¢c
HToro 34 2 4




IHHOYPOYHOE IIVTIAHUPOBAHHME

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

0€30MaCHOCTH

Newm | Tewma ypoxa Bcero Kontponen | Ilpaxtuseckne | Jlata usyuerns o0pa3zoBaTe/ibHbIE pecypchl
ble padoThI padoThI
1 [IpenmeT xumun 1 bubmmorexa
ITOK https://m.edsoo.ru/ff0d210c
SBnenus, 1po-
UCXOJIAIIIE C bubnuoreka
BEIIIECTBAMHU. LIOK https://m.edsoo.ru/ff0d227e
2 1
HaGnronenue wu bubnuoreka
OKCIICPUMEHT B [IOK https://m.edsoo.ru/ff0d23dc
XUMUH
CraproBas
3 JTMarHOCTHYECKa 1
s paboTa
AHanu3
JTUArHOCTHYECKO
i paboTHI.
[TpakTrueckas
pabora Nel
4 «3HAaKOMCTBO C 1 1 BH6HHOTeK_a
LHOK https://m.edsoo.ru/ff0d26ca
1a60paTOPHBIM
000pyTI0BaHHEM.
[TpaBuiia
TEXHUKHU



https://m.edsoo.ru/ff0d227e

5 Crpoenue bubaunoreka
BCIICCTB IIOK https://m.edsoo.ru/ff0d28c8
6 ?;(E)Teg:;ﬁzle bubnmmoreka
BEIICCTB LIOK https://m.edsoo.ru/ff0d2a6c¢
7 ;:I;HC;I;ITeBa . bubnmmoreka
ovecH IHIOK https://m.edsoo.ru/ff0d2be8
3 I'azoBBIC CMecH bubanoreka
ITOK https://m.edsoo.ru/ff0d2a6c¢
MaccoBasg nomas
9 PacTBOPEHHOTO BH6HHOTeK_a
BeIeCTRA LIOK https://m.edsoo.ru/ff0d2d50
[IpakTrueckas
pa6ota Ne 2
«ITpurotoBnexue
10 pacTtBopa v bubnmoreka
orpenenEHHON [IOK https://m.edsoo.ru/ff0d2eae
MacCOBOM J0JIeH
pPacTBOPEHHOTO
BEIIICCTBAY
11 MaccoBass  j10J1s bubanoreka
npuMeceit [TOK https://m.edsoo.ru/ff0d323c
Hexortopsie
12 CIIOCOOBI bubnmoreka
pazneneHus [IOK https://m.edsoo.ru/ff0d350c

cMecen




13

JucTruiismus,
WU TEPETrOHKA.
IIpakTuueckas
pabora Ne 3
«BpIpamBanue
KPUCTAIIJIOB
COJIN»
(momanTHu
HKCIIEPUMEHT)

bubauoreka
LIOK https://m.edsoo.ru/ff0d5230

14

[IpakTnueckas
pabora Ne 4
«Ouncrka
IIOBapEHHOM
CoJH

bubauoreka

LIOK https://m.edsoo.ru/ff0d37fa

15

XUMHAUYECKUE
3JIEMEHTBI

buobnmnoreka
ITOK https://m.edsoo.ru/ff0d3al6

16

XUMHUYECKHE
sHakd. TaOmura
XUMHYECKHUX
anementoB JI. W.
Menneneena

bubnuoreka

ITOK https://m.edsoo.ru/ff0d3b88

17

XUMHYECKHE
bopMyIbI.
OTHOCHTENBLHEIC
aTOMHas u
MOJICKYJISIpHAs
MaccChbl

bubmuoreka
LHOK https://m.edsoo.ru/ff0d5708




IloBTOpEeHUEe u

obo0menue
18 TEMBI. bubnmoreka
ITogroroBka K LHOK https://m.edsoo.ru/ff0d3f34
KOHTPOJIBHOMN
pabote
KonTtposnbHas
pabora Ne 1
«YHuctoie
19 I . bubnmoreka
LIOK https://m.edsoo.ru/ff0d40c4
CMecCH.
XuMHYecKast
CHMBOJIHKA
20 MeTaibl bubnmoreka
ITOK https://m.edsoo.ru/ff0d4290
[IpencraBurenn
21 MeTauioB  (YypoK bubnuoreka
—  y4eHHYeCKas LIOK https://m.edsoo.ru/ff0d448e
KoH(epeHIus)
99 HemeTamisr bubnmoreka
LIOK https://m.edsoo.ru/ff0d4614
[IpencraBurenn
HEMETaJJIOB
23 (ypox —  yue- bubnuorteka
LIOK https://m.edsoo.ru/ff0d497a
HUYECKas
KOH(DepeHIIrs)
24 BanentHocTh bubanoreka

ITOK https://m.edsoo.ru/ff0d4790




o5 Oxcuant bubnmoreka
LIOK https://m.edsoo.ru/ff0d4c4a
IIpencrasurenu
26 OKCUJIOB  (YpOK bubnuoreka
—  yuYeHHYECKas LIOK https://m.edsoo.ru/ff0d4ae2
KOH(epeHus)
97 Kucnotsr bubnuoreka
ITOK https://m.edsoo.ru/ff0d4dd0
IIpencraBurenu
28 KUCTOT (YpOK — bubamnoreka
yYeHHYCCKasI [IOK https://m.edsoo.ru/ff0d4dd0
KOH(epeHIHs)
OcHoBaHus.
29 IIpencraBurenu Bubmorexa
. ITOK https://m.edsoo.ru/ff0d50d2
OCHOBaHUM
30 Comu bubnuoreka
ITOK https://m.edsoo.ru/ff0d4dd0
[IpencraBurenn
31 coiet (ypok — bubnuoreka
ydeHUYeCcKasl [IOK https://m.edsoo.ru/ff0d4f42
KoH]epeHIus)
Kiaccudukanus BuGIHOTeKa
32 HEOPTaHHcCiux LHOK https://m.edsoo.ru/ff0d542e
BEILIECTB
KonTposnbHas
33 pabota Ne 2 bubnunoteka
«OCHOBHBIE LTIOK https://m.edsoo.ru/ff0d55a0

KJIaCChI




HEOPTraHUYECKUX
COETMHEHU))

34

Ananus
KOHTPOJIBHOMN
paboTHI.
ITonsenenue
UTOTOB y4eOHOTO
rojia

bubauoreka
LIOK https://m.edsoo.ru/ff0d5708

OBIIEE
KOJMUYECTBO
YACOB MO
MPOTPAMME

34




YUYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYEHUKA

1. I'a6puensan O.C., Pyno H.H., Tonkynos B.. Xumuueckuii 5KCIepuMEeHT B IIKOJIE.
8 kiacc. — M.: Ilpoda, 2005.

2. I'abpuensa O.C., Bocko6oitnukoBa H.I1. Xumus B Tectax, 3ajiauax, ynpaxHeHUIX. 8
— 9 k1. — M.: [Ipoda, 2005.

3. bonner b., Kun JI. Xumus 6e3 nabopatopuu. Y BieKaTeIbHbIE ONBITH U PA3BICUCHUS.
M.: ACT Actpensb, 2008

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus B tabnunax 8 — 11 kiaccel. CripaBouHoe nocodue. ABTOpP — COCTaBUTEND A.
E. Haconoga 10 — e uzganue, crepeoruntoe. J[poda, Mocksa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
NMHTEPHET

1 Poccuiickast DIIEKTPOHHAS IIKOJIa — https://resh.edu.ru/
2. CATXUMUK — http:/alhimik.ru
3. Kypnan «Xumus u KHU3HD — https://hij.ru/
4 [Tog6opka JUTEPaATyPhI 11 () XUMHH — http://c-books.narod.ru/
5. Xypnan «1 CCHTSIOPS» — https://1sept.ru/

6. Uudoypox — https://iu.ru/video-lessons
7. COOpHUK cTaTeli O XHMHYECKHX JJIEMEHTaX, WIIIOCTPHUPOBAHHBIN OINKHCAaHUEM
skcriepuMeHToB — http://www.periodictable.ru.
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