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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpaMmMa 1o XMMHH Ha ypOBHE OCHOBHOTO 00LIeTr0 oOpa3oBaHMs COCTaBieHa Ha OCHOBE TpeOOBaHMH K
pe3yibTaTaM OCBOGHHSI OCHOBHOM  00pa3oBaTENbHOH MpOrpaMMbl  OCHOBHOTO  00IIero oOpa3oBaHMS,
npeacraBieHHbIX B PT'OC OO0, a Takxke Ha ocHOBe (pemepalibHON pabodell mporpaMMbl BOCIUTAHUS U C YYETOM
KOHIICMIIMKM TIPENoJaBaHusl y4eOHOro mpeaMera «XUMHUs» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[IporpamMma o xuMuU Aa€T MpeACcTaBIeHUE O LENAX, 00IIed cTpaTeru 00y4eHs, BOCIIUTAHUS U PA3BUTHSI
00y4JaroUMXcst CpEACTBAaMH y4eOHOro TMpeaMera, yCTaHaBIMBAET o00s3aTeNbHOE MPEIMETHOE COJCpKaHNE,
MpeaycMaTpyUBaeT paclpeeNeHue ero mo KiaccaM W CTPYKTYpUPOBAHHE IO pas3jiellaM W TeMaM MpOrpamMMbl O
XMMUH, ONpeJenser KOJIWYSCTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU COMACPKAHHS, PEKOMEHIYEMYIO
MOCIEA0BATENLHOCTh HM3YUEHHSI XUMHH C Y4ETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH
y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH O0Oydaromuxcs, OMNpeAenseT BO3MOXKHOCTH MpeaAMeTa JUis
peanu3anuy TpeOOBaHUH K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmiero oOpazoBaHHs, a Takxke TpeOOBaHWH K pe3ynbTaraM OOy4YeHWs] XUMHM Ha YPOBHE Ieled H3y4eHHs
npeaMeTa ¥ OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHOW JIEATEIBHOCTH O0YYalOIIerocsi MO0 OCBOCHUIO y4eOHOro
COZIepKaHMSL.

3HaHWE XUMUU CITY)KHT OCHOBOM JIIsl POPMUPOBAHUST MHPOBO33PEHHS 00YUAIOIIErocs, ero MpeacTaBiIeHui o
MaTepHalbHOM €IMHCTBE MHpA, BaAXHYIO poOJb UrpaloT (GopMHUpyeMble XUMHEH TMpeNCcTaBIeHUs O
B3aMMOIIPEBPAILICHUSX SHEPTHH U 00 IBONIOLMHU BEIIECTB B MPUPOJE, O MYTIX pEIIeHUs TIo0aTbHBIX TpodiieM
YCTOWYHMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YHEPrETHUYECKOM, MHUIIEBOW M IKOIOIMUECKON 0OE30IMacHOCTH,
po0JieM 37paBOOXPaHCHHMSL.

N3yueHue xumuu:

CHOCOOCTBYET peaHM3alliii BO3MOXKHOCTEH ISl caMOpas3BUTHUA M (POPMHPOBAHUA KyJIbTYpBl JTHYHOCTH, €&
o011eit 1 QYyHKITMOHAIEHOW TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHHE MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH OOYdJaIOUIMXCS, HABBIKOB HX
CaMOCTOSTEIILHOW Y4eOHOW JeaTelbHOCTH, YKCIEPUMEHTAIBHBIX U HCCIEOBATEILCKHX YMEHHM, HEOOXOIUMBIX
KaK B TIOBCETHEBHOW U3HU, TaK U B IPOPECCHOHATLHOMN JESTEIbHOCTH;

3HAKOMHT CO CIIEIU(PUKON HAYIHOT'O MBIIIICHHUS, 3aK/IaBIBACT OCHOBBI IIEIOCTHOTO B3IV HA EIMUHCTBO
MIPUPOIBI U YEIIOBEKA, SBIIAETCSI OTBETCTBEHHBIM ATAllOM B (hOPMUPOBAHMHM €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH
00y4aroMmXxCs;

croco0CTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YelI0BeKy, BHOCHUT CBOW BKJIA]] B 9KOJIIOTHYECKOE 00pa30BaHNE O0YJIArOIINXCSL.

Jlannpie HarrpaBieHUsI B 00yYeHHH XUMHUH 00ECIIEIHBAIOTCA CIIEU(UKON comepKaHus yaeOHOro mpeaMera,
KOTOPBIH SBJSETCS MEAarorniaecky aJalTHPOBAHHBIM OTPaKeHHEM 0a30BOi HAYKH XMMHUHW Ha ONMPEeNEHHOM dTarle
€€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHHS OPHUEHTHPOBAH HA OCBOSHHE OOYYAIOIIMMUCS
CHCTEMBbI MePBOHAYANBHBIX MMOHATHH XHUMHH, OCHOB HEOPTAaHWYECKOH XMMHUHU M HEKOTOPBIX OTACITHHBIX 3HAYUMBIX
MOHSATUN OPraHUYEeCKON XUMUU.

CrtpykTypa comepxaHHUs MPOrpaMMbI MO XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO IMOaxona K e€
m3ydennto. ConepikaHue CKIAJBIBACTCS U3 CHCTEMBI MOHATHA O XUMHYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI
MOHATHA O XUMHYECKOW peaknuu. O0e OSTH CHCTEMBI CTPYKTYpHO OpraHWU30BaHbl TI0 IPHHIUITY
MTOCTIEIOBATENFHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPECTABICHUH PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBEI BCET'0 €CTECTBO3HAHUS,

— Ilepunomgmueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YEeHHS O CTPOSHUH aTOMa M XHMHUYECKOH CBSI3H;

— IIpeACTaBIEHN 00 AIIEKTPOIUTUYECKON AUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHNS PaCCMAaTPUBAIOTCSl HA OCHOBE SMIIMPHUYECKU MOJYYEHHBIX U OCMBICICHHBIX (haKTOB,
pa3BUBAIOTCA MOCIEAOBATEIbHO OT OJHOTO YPOBHS K JpYyroMy, BBINONHAA (QYHKUHHM OOBACHEHUS U



MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO0 MPUMEHEHHsI W TONMYYEHHS H3y4aeMbIX
BEIIIECTB.

OcBoeHHE MPOrpaMMbl 1O XHMHH CIIOCOOCTBYeT (DOpPMHPOBAHUIO NPEACTABICHUS O XUMHUYECKOU
COCTAaBIISIFOIICH Hay4YHOW KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHOI MPUPO/IbI, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY
3HaHUIO M METOAaM TMO3HaHWs B Hayke. V3ydeHWe XMMUHM TPOUCXOMUT C TNPHUBICUCHHEM 3HAHUA M3 paHee
M3YUYEHHBIX Y4eOHbIX npenmeroB: «Oxpyxatomuii Mupy, «buonorus. 5—7 knacce» u «Duznka. 7 KJaccy.

[lpr wm3ydeHNMH XUMHUU NPOUCXOAWT (OPMHUPOBAHHME 3HAHWN OCHOB XMMHYECKOW HAyKH Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKON JEATEIBHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIOHEHTOB MUPOBOH
KyJIbTYphl. 3aada y4eOHOro IpeaMera COCTOMT B (POPMHUPOBAHUH CHCTEMbl XMMUYECKUX 3HAHUNA — Ba)KHEUIINX
(aKkTOB, TOHATHH, 3aKOHOB M TEOPETUYCCKHX TIOJOKEHHM, JOCTYIMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOrO
XapakTepa, A3blKa HayKH, B HpI/IO6HICHI/II/I K Hay4YHBIM METOAAaM IIO3HAHUA NPH U3YUCHHUU BCHICCTB U XHUMUUYCCKUX
peakuuii, B GOpMHPOBAHNH M Pa3BUTHU MO3HABATEIbHBIX YMEHUH M WX MPUMEHEHUHU B yueOHO-TI0O3HABATENHLHON U
y4eOHO-HCCIIEIOBATEILCKON  JICITEIIBHOCTH, OCBOSCHHM IIPaBHJI OE€30MaCHOr0 OOpalleHHUs C BEIIECTBAMHU B
TOBCETHEBHOM KU3HU.

[lpy u3y4eHUM XMMUU Ha YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUsl Ba)XKHOE 3HAUEHHE MPHOOPENH TaKkue
LIeNH, KaK:

— ¢dopMUpOBaHHE MHTEIUIEKTYalIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATCIIbHOMY ITPUHATUIO pemeHHﬁ, CIIOCOOH O aaarnTUupoBaTLCA K 6BICTpO MCHAIOUINMCA YCIIOBUAM XKU3HU,

— HAaNpaBlICHHOCTh OOYYEHHUS Ha CHCTEMaTHYecKoe IpHUOOIIeHHe OOyJaromuXcsi K CaMOCTOSTEIbLHON
MO03HaBaTEIILHOI JACATCIIBHOCTU, HAYYHBIM METOAaM I1O3HAHMA, q)OpMI/Ipy}OHII/IM MOTHBAlMIO HW Pa3BUTUC
CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHure YCIIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYaIOIIMMHUCS OIbITa Pa3HO00pa3HOH
JACATCIIbHOCTH, IIO3HAHWA HW CaMOIIO3HAHHA, KIIOYCBBIX HAaBBIKOB (KJHO‘ICBBIX KOMHCTCHHHﬁ), UMCHOIINX
YHHUBEpCAIbHOE 3HAUYEHHE IS Pa3IMYHBIX BHIOB JIESTEIIbHOCTH;

— (opmupoBaHHe 00MLIeH (QYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIC YMEHHMA
OOBSICHATD M OIEHHBATh SIBJICHUS OKPY)KAIOIIEro MUpPa, WCIONIb3YS 3HAHUA U OIBIT, MOMyYeHHbIE TTPH H3yUeHUU
XUMHH, TPUMEHSTH UX IIPU PEIIEHUH MPOOIeM B TOBCETHEBHOM )XU3HU U TPYIOBOU JAEATEIHHOCTH;

— (opmMupoBaHHe y OOYYAIOMIMXCS TYMaHUCTUYECKHX OTHOIICHWW, MOHMMAaHUS IEHHOCTH XMMHYECKHX
3HAHWUU I BBIPAOOTKM SKOJIOTHYECKH ILIEIeCO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOM NEATENTbHOCTH B LENSIX
COXpaHEHWI CBOET0 370POBBS U OKPYXKAIOIIeH TPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHTAHHWIO HAa OCHOBE
YCBOEHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIIA W HAMpPaBICHHOCTH
JaTbHEHIIero o0ydeHus..

OO1mree 9mCIO 9acoB, OTBENEHHBIX JUISI M3YUEHHS] XMMHH Ha YPOBHE OCHOBHOT'O OOIIIEro OOpa3oBaHUS,
cocrapisier 136 gacoB: B 8 kimacce — 68 gacoB (2 Jaca B Hezlel0), B 9 kimacce — 68 gacoB (2 gaca B HEIEIIO).



COJAEPKXAHUE OBYYEHUA

8 KVIACC

I[lepBoHayanbHBbIE XMMHYECKUE TOHSTHS

[Ipenmer xumuu. Ponib XuMHUM B XKU3HU YENOBEKA. XUMHUS B CUCTEME HayK. Tena u BemectBa. Ouznueckue
CBOMCTBA BEIIECTB. ArperaTHoe cocTosHue BemecTB. [loHaTHe 0 MeToax Mo3HaHUs B XUMHU. YUCTHIE BELECTBA U
cmecu. CriocoObI pasieneHus cMecei.

ATOMBI U MOJIEKYJbl. XUMUYEcKHe 3J1eMeHThl. CUMBOJIBI XHUMUYECKUX 3JIEMEeHTOB. [IpocTeie U CloXHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass ¢GopMmyia. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemiectB. OTHOcHUTENbHAs aToMHasi Macca. OTHOCHTENbHAsT MOJIEKYNsIpHas Macca. MaccoBasi J0MNsI XUMHUYECKOTO
3J7IeMEeHTa B COEIMHEHNH.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3anMocBsi3p KoM4ecTBa, Macchl M YHCIIAa CTPYKTYPHBIX
S/IMHUII BelllecTBa. Pacu€rel o ¢opmMynaM XUMHUYECKUX COSTUHCHHMIA,

Ou3NYeCKue W XUMHUYCCKUE SIBICHHS. XUMHYECKasl peakius u e€ Mpu3HaKd. 3aKOH COXPAHEHHS MAacCChI
BellecTB. XHWMHUYecKHe ypaBHeHus. Kiaccudukanus XuMHUYECKHX peakiuid (COCAMHEHHS, pa3JIoKeHus,
3aMeIIeHUs, 0OMeHa).

Xumuueckuii IKcnepumenm:.

3HaKOMCTBO C XHMMHYECKOH TMOCYJOH, MpaBWiiaMH Pa0OThl B JIA0OpaTOpUM W TpréMamu OOpaieHus: ¢
nabopaTopHBIM 000pYyIOBaHUEM, U3yUEHHUE U ONUCcaHne (HU3NISCKUX CBOWCTB 00OPa3I0B HEOPTaHUYECKHUX BEIECTB,
HaOmoieHrne GU3nUecKux (TUIaBJICHHE BOCKA, TasiHUE JIhJIa, pACTHPAaHUE caxapa B CTYIKe, KUIIEHHE W KOHJICHCAIHS
BO/IbI) M XUMHYECKUX (TOpEHHE CBEYH, NPOKATMBAHWE METHON IPOBOJIOKH, B3aWMOJEHCTBHE MeNla C KHUCIOTOH)
ABJICHUM, HAONIONEHHE M ONHCAaHUE TPU3HAKOB IMPOTEKaHWS XHUMHYECKHX peakiuil (paszmoxeHHne caxapa,
B3aMMOJICHCTBIE CEPHON KHUCIOTHI C XJIOPHJOM Oapws, pasioxeHue ruapokcuaa memu (ll) mpu HarpeBanuwy,
B3anMoelicTBue xkenmeza ¢ pactBopom comm Meaw (Il), m3ydenne crmoco6oB paszmeneHUs cMmeceid: ¢ TTOMOIIBIO
Maraura, (puasTpoBaHMe, BRIIAPUBAHNE, TUCTHIUIALINA, XpoMaTorpadus, MpoBeAeHNEe OYUCTKA TTOBAPEHHOW COJH,
HaOJIO/ICHNE W OIMCaHUE pe3yAbTaTOB MPOBEACHUS OIbBITa, WIUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAacChl,
co3aHue MojeNiel MOJIEKY (IIapoCTEeP KHEBBIX ).

BaxHeiilue npeacTaBuTe 1M HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3myxa. Kuciaopom — 3JIeMEHT W IPOCTOE BemiecTBO. HaxoxaeHwme
KHCIIOpoAa B Tpupoae, (U3MYECKHE W XHMHYECKHE CBOWcCTBa (peakiuu TropeHus). Oxcumwl. IlpumeHnenune
kucnopona. CriocoObl MoydeHus] KHCIOpoJa B JTa0OpaTopuyd W MPOMBIIIIEHHOCTH. KpyroBopoT KHCIIopoaa B
npupoze. O30H — ajuIOTporTHas MOTU(DHKAITHS KHCIIOpOaa.

TeruoBoit 3¢pdexkT XUMUYECKOH peakIuu, TePMOXMMHUYECKHE ypaBHEHHS, 3K30- W OJHIOTEPMHUYECKHE
peakmuu. TomnmuBO: yroms W MeTaH. 3arps3HEHHWE BO3AyXa, YCHIEHHE NapHUKOBOro 3¢dekra, paspylieHue
030HOBOT'O CITOSL.

Bomopox — anemenT u mpoctoe BemiecTBo. Haxoxkmenne Bogopona B mpupoe, (Gr3udecKiue U XUMUIECKHe
CBOWCTBA, MPUMEHEHNE, CIIOCOOBI ToydeHns. KuciaoTer u comnm.

MonsipHblit 00bEM Ta30B. Pacuérhl 0 XUMHYECKUM YPaBHEHUSIM.

®uznueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTtBopbl. HachllieHHBIE M HEHACBIILICHHBIE
pactBopbl. PacTBOpUMOCTH BeLECTB B BojA€. MaccoBast 0Jsl BELIECTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJBI.
OcHoBaHusa. Ponp pacTBOpoB B MpUPOAE U B KU3HU 4yenoBeka. KpyroBopoT Boabl B MpUpoOAE. 3arpsi3HEHUE
MPUPOIHBIX BoJ. OXpaHa U OYACTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranmdecknx coeauHeHnid. Oxcuabl. Knmaccmduianust OKCHIOB: coseoOpa3yrolme
(ocHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) W HeconeoOpasyromue. HomeHkiatypa okcumoB. Dusnueckue U
XMMHYECKHE CBOMCTBa OKCUIOB. [lomydeHne oKkCumoB.

OcHoBanusa. Kiaccudukamuss ocHOBaHWH: INENOYM W HEPACTBOpPHMMBIE OCHOBaHWA. HomeHkiarypa
ocHOBaHMM. PU3NUecKUe U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lonydyeHre ocCHOBaHUM.

Kucnorsl. Knaccuduxauus kucior. Homenknarypa kucior. @usndeckue 1 XMMHUUECKHE CBOMCTBA KUCIIOT.
Psn aktuBHocTu MetamnioB H. H. bekerosa. [lonydyenue kucnor.

Conmu. Homenknarypa coneid. @u3ndeckrue U1 XUMUUECKHe cBoMcTBa conell. [lonydenune comnei.

I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COETUHEHMI.

Xumuueckuii sxcnepumenm:



Ka4yeCTBEHHOE OMpEACIeHNE COAepKaHus KHCIOpoa B BO3yXe, MOoydyeHne, coOnpaHue, pacrio3HaBaHue 1
H3y4YeHHE CBOMCTB KHCIIOPOJa, HAOII0IeHHEe B3aMOICHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHS BOSHUKHOBEHUS
U TIpEeKpalleHus: TopeHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3llaMi OKCHUIOB M OIMCaHWE MX CBOWCTB, IONyYCHHE,
cobupaHue, pacro3HaBaHWE M U3y4YEHHE CBOKMCTB BOAOpoAa (TOpEeHME), B3aUMOACHCTBHE BOAOPOAA C OKCHIOM
meau (I1) (Bo3MOXKHO MCHIONIB30BAaHUE BUICOMATEPHANIOB), HAOIIOACHNE 00Pa3lOB BEIIECTB KOJIMYSCTBOM | MOJIb,
HccleoBaHne 0COOGHHOCTEH PacTBOPEHUS BEILISCTB C Pa3IYHON pacTBOPUMOCTEIO, IPUTOTOBJIEHUE PACTBOPOB C
OIpenenéHHON MacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUlaMd (HATPUEM H
KaJbleM) (BO3MOXKHO HCIOJIB30BaHHE BHICOMATEPHANIOB), MCCIIEOBaHHE OOpa3llOB HEOPTaHWYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOACHHE U3MEHEHHS OKPACKH MHIMKATOPOB B PACTBOpAX KUCIOT M IIENoYel, N3ydeHue
B3aumMoericTeus okcuya Meau (1) ¢ pacTBOpoM CepHOM KUCIIOTHI, KUCIOT ¢ METaJJIaMH, PEaKIUi HeHTpalnu3aluy,
MOJTy4yeHHe HEepacTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO MeTajula JAPYTMM M3 pPacTBOpa COJH, pEIIeHue
SKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxxHelIlne KJIacchl HEOPTaHUYECKUX COCTUHEHUIN».

Iepnoauyeckuii 3akoH u Ilepuoamueckasi cucreMa xumMmdeckux 3jemeHToB JI. M. MeHaemneesa.
CtpoeHue aToMOB. XUMH4YecKkas cBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIINU

[lepBbie TONBITKH KiIAcCH(PUKAUA XMMHUYECKHX 3JIeMEHTOB. [IOHATHE O TPyNIax CXOAHBIX 3JIEMEHTOB
(urenoyHble W IENOYHO3EMENbHBIE METaJUIbl, TaJOTeHbl, WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yioT
aM(pOTEepHBIE OKCHJIBI U THAPOKCH/IBL.

Ilepuommueckuii 3axoH. Ilepuoguueckass cucrema xumudeckux dyemeHtoB /[ M. Menneneesa.
Koporkonepuonnas u mnuHHOMEepuomHast ¢opMbl Ilepuoandeckoil cUCTEMBI XUMHUYECKUX 3yeMeHToB JI. .
Mengeneesa. Ilepuonpl u rpynnbl. PU3HUECKUH CMBICH TOPSAKOBOIO HOMEpPA, HOMEPOB IEPHOAA M IPYIIIbI
JJIeMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX saep. M3oromsl. DnekTpoHbl. CTpOeHHME 3IEKTPOHHBIX 000JI0YEK
atoMoB mepBeIXx 20 xmMuueckux snemeHTOB llepmommueckoit cucrtemsr [[. M. MenpeneeBa. XapakTepucTHKa
XUMHUYECKOr 0 AJIEMEHTA 10 ero nosnoxenuto B [lepuoanueckoit cucreme . M. Menpaeneesa.

3aKOHOMEPHOCTH  HM3MEHEHHUS pajdyca aToMOB  XHMHYECKHX  JJIEMEHTOB, METAIMYeCKUX U
HEMETAJUINYECKUX CBOMCTB IO FPyNIIaM U NEPUOIAM.

3nauenue llepmommueckoro 3axoHa u llepmogmueckoil CHCTEMBl XMMHYECKHX 3JIEMEHTOB IS Pa3BUTHS
Hayku U nipaktuku. /1. 1. MennaeneeB — yu€HbIi U rpakJIaHUH.

Xumundeckas cBsi3b. KoBaneHTHas (MOSSIpHAS M HEMOJSIPHAS) CBA3B. DIIEKTPOOTPUIIATENFHOCTh XHMHYECKIX
31eMeHTOB. VIoHHAas CBS3b.

Crenenp okucnenus. OKUCIATENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel  OKWCIeHWs U
BoccTaHOBIIEHUS. OKUCIIUTENN 1 BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:.

M3ydeHne oOpas3IioB BElIECTB METAIJIOB M HEMETAIIOB, B3aUMOJICHCTBUE THAPOKCHA INHKA C PACTBOPAMU
KHUCIIOT U IIEIOYEH, MPOBENECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (TopeHue, peakiuy Pa3IOKEHHUS, COCIIMHCHUS).

Mesicnpeomemnpwie ceasu

Peanuzanuss MEXNpEeAMETHBIX CBS3€M HOpU H3YYEHUUM XHMHM B 8 KIACCE€ OCYLIECTBISIETCA Yepe3
WCIIONB30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX ITOHATHH, TaK W TIOHSATHHA, SBISIOMIUXCS CHCTEMHBIMH JUIS
OTJENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTecTBEeHHO-HAyYHBIC TOHATHS: HAyJYHBIA (DaKT, TUMOTE3a, TEOpWsl, 3aKOH, aHAlM3, CHHTE3,
KIacCU(pUKAIHS, TEPUOTNIHOCTD, HAOIIOIEHHE, YKCIIEPUMEHT, MOJISIMPOBAaHNE, H3MEpEHHE, MOJIEIb, SIBJICHUE.

®usnka: marepusi, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TONbl, PaJUOAKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUUECKUN 3apsi, BEIIECTBO, TeI0, 00BEM, arperaTHOe COCTOSIHHE BEIIecTBa, ra3, (hu3NdecKue
BEJIMYMHBI, EAUHUIIBI U3MEPEHUS, KOCMOC, IIaHEeThI, 3BE31b1, COHIIE.

buonorus: dorocunres, npixanne, buocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOABI, IOJIE3HBIE HCKOMAaeMbIE, TOIUIHBO,
BOJHBIE PECYPCBHL.

9 KJIACC

BemecTBo U xXumMH4eckasi peakuus

[Tepuonuueckuit 3akoH. Ilepuonuueckasi cucrema xumuueckux snemeHToB . Y. Menneneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaUs, KaIbIU
U UX COSMHEHUI B COOTBETCTBUU C ITOJIOKEHUEM 2JIEMEHTOB B Ileprnoanueckoil cucteMe u CTPOEHUEM X aTOMOB.



CrpoeHue BemiecTBa: BUIbl XUMUYECKON CBS3U. THIIBI KPUCTAJUIMYECKHX PEUIETOK, 3aBUCHMOCTH CBOMCTB
BEILIECTBA OT THIA KPUCTAJUINIECKON PEIIETKH U BUa XUMUYECKOH CBSI3H.

Knaccupukanmss u HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB. XWMHUYECKHE CBOWCTBA  BEIECTB,
OTHOCSIIIMXCS K PAa3IMYHbIM KJIAcCaM HEOPraHWYECKHX COCAWHEHWH, TeHEeTHYecKasl CBSI3b HEOPTraHHMYECKUX
BEILICCTB.

Krnaccupukanus XMMUYeCKUX peakUuid MO pa3lnyHbIM MpU3HAKaM (110 YMCIy M COCTaBYy YYacTBYIOIIUX B
PEaKIMU BEIIECTB, O TEIIOBOMY 3((EKTy, M0 U3MEHCHUIO CTEICHEeH OKUCICHUS XMMHYECKHX 3JIEMEHTOB, IO
00paTHUMOCTH, 110 YYACTHIO KaTaau3aTropa). IK30- U SJHAOTEPMHUUYECKUE PEaKINH, TEPMOXUMHUECKHE YPABHEHHUSI.

[lonsiTie 0 cKOpOCTH XHMMHYeCKOH peakuuu. [loHATHE 00 OOpPaTUMBIX M HEOOPATHMBIX XUMHYECKHX
pCaKuuiax. ITonsiTHe O TOMOTE€HHBIX U TCTCPOrcHHbLIX PEAKIUAX. ITonsitue o xaranu3se. IloHsTHE O XMMHUYECKOM
paBHOBecun. DakTOPHI, BAMSIONIME HA CKOPOCTh XMMUYECKOW PEaKIIUH U TOJIOKEHUE XUMHUECKOTO PAaBHOBECHS.

OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIE peaKkuuu, BHCKTpOHHI)II\/'I 63J13HC OKHCIUTEIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBlieHWE YpaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHUK C HCIOIB30BAaHHEM METO/a
3JIEKTPOHHOTO OajaHca.

Teopuss SIAEKTPOTUTHICCKOW TUCCOMHMAIMU. JICKTPOIUTHI W HEIIEKTPONUTH. KaTHOHBI, aHUOHBL.
MexaHu3M Jucconuanym BEIECTB € pa3siIMYHbIMU BUIaMU XUMH4YEeCKOH cBsi3u. CTeleHnb Jucconuanunu. CuIibHBIE U
cra0ble DIIEKTPOIHTEHI.

Peakiuu voHHOrO OOMeEHa. YCIOBHS NPOTEKAHUS PEAKIMA HOHHOIO OOMEHA, MOJIHBIC M COKpalIEHHbBIC
WOHHBIE ypaBHeHHs peaknmid. CBoOWCTBa KHCIOT, OCHOBAaHMH W cCOlled B CBeTe TMPEACTaBIEHUH 00
ANEKTPOIUTHYECKOH ucconuanin. KauecTBeHHbIe peakiini Ha HOHbI. [IOHSATHE O THAPOIHU3E COMNEH.

Xumuueckuii IKcnepumenm:.

O3HAaKOMJICHHE C MOJIENISIMH KPUCTAIMYECKUX PEHIETOK HEOPraHWYeCKHX BEIIECTB — METAUIOB U
HeMeTa/uloB (rpaduta M anMasa), CJIOKHBIX BEIIECTB (XJIOpUa HATPHs), UCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOW pEeaKIMi OT BO3JICHCTBUS Pa3iIMYHBIX (DAaKTOPOB, MCCIENOBAHUE AJIEKTPOIPOBOTHOCTH PACTBOPOB
BEIIIECTB, IMPOIIECCa AWCCOIMAIIMN KUCIOT, IIelodell W coiiel (BOZMOXKHO HCIONh30BAHHME BHJIEO MaTEpHajioB),
MIPOBEICHNE OMBITOB, MILTIOCTPUPYIOUINX MPU3HAKH MPOTEKAHUS peakiii MIOHHOro oOMeHa (00pa3oBaHUE Ocajka,
BBIIETICHHE Ta3a, 00pa30BaHKE BOJIBI), OMBITOB, MIUTFOCTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakmuii (ropeHue, peakluu pas3IoXKeHHs, COSAWHEHHs), pacliO3HaBaHNE HEOPTaHMYECKHUX BEIECTB C MOMOIIBIO
KaueCTBEHHBIX PeaKIMii Ha HOHBI, PEIIEHNE SKCIIEPIMEHTAIFHBIX 3a/1a4.

HemeTansbl 1 UX coeTUHEHUSs

OO0mrasi XxapaKTepUCTHKA TaloreHOB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC CTEIEHW OKHCIICHHS.
Crtpoenne n (u3NIEeCKre CBOWCTBA MPOCTHIX BEMIECTB — TaJIOTEHOB. XMMHYECKHE CBOWCTBA Ha IMPHMEpE XJiopa
(B3amMoieiicTBHEe C MeTajulaMH, HeMeTajulaMH, Ienodamu). XisopoBomopon. ConsHas KHCIIOTa, XUMHYECKHE
CBOICTBA, MONy4YeHHE, IpUMEHEHUE. JefiCTBUE XJlopa M XJIOPOBOIOPOAA HA OpraHU3M 4enoBeka. Baxueimue
XJIOpUBI M KX HAXOXKICHUE B TIPUPOJIE.

Obmas xapakrtepuctuka 3aeMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEIIEHU
okucnenus. CTpoeHue u (prU3MUECKHE CBOICTBA MPOCTBIX BEIIECTB — KHCIOPOAAa W CEPBL. AJIOTPOIHBIC
Momu(UKaud KHCIOpOoAa M cephl. XHUMHUYeCKHe CBoWcTBa cephl. CepoBOAOPOA, CTpOeHHE, (PU3NYECKHE U
XUMHUYecKre cBoicTBa. OKCHIBI Cephl KaK MPEIACTaBUTENH KHCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UUYECKHe U
XUMHYECKHE CBOWCTBA (0OIIME KaK MpPEACTABUTENS Kilacca KHUCIOT W crnennduyeckne). XUMHUYIECKUE PEAKIIHH,
JIeKaIFe B OCHOBE TIPOMBIIIIEHHOT'O CIIO0C00a TIOMYYEeHHs CEpHOIM KHCIOTHL. [IpuMenenue cepHoi kuciotel. Comn
CepHOW KHWCIIOTHI, Ka4eCTBEHHAasi peakuus Ha cynbdar-woH. HaxoxkmeHue cepbl W €€ cOemWHEHWI B TpUpPOJE.
XUMHYeCKoe 3arpsa3HeHNe OKPYKAOIIEH Cpebl COSMUHEHUSME Cephl (KHCIOTHBIC TOXK/IN, 3arps3HEHNE BO3AyXa U
BO/IOEMOB), CITOCOOBI €ro MPEIOTBPAIICHUS.

OObmas xapakrepructuka 31eMeHToB VA-rpynmnsl. OcoOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCIIeHHs. A30T, paclpoCTpaHEHWe B TpHpoJe, (Ppr3mueckue W XMMHUYECKHe CBoicTBa. KpyroBopor azora B
npupone. AMMHUaK, ero GU3NYeCKHe W XUMHYECKHE CBOWCTBA, MONydYeHHe M npuMeHeHHne. Colln aMMOHUS, WX
(hm3MUecKre 1 XUMHYECKIE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha HOHBl aMMOHUS. A30THas KHCIIOTa,
e¢ momydeHue, (Qu3MyecKkMe W XUMHYECKME CBOWcTBa (00IIMEe Kak TMpPEICTaBUTENs Kiacca KUCIOT U
cnequduueckue). lcrnonap3oBaHWE HUTPATOB M COJNEH aMMOHHMS B KayeCTBE MMHEPAIbHBIX YIOOPEHHU.
XuMHUECcKOe 3arpsa3HeHNE OKPYKAIOLIEH Cpeabl COSUHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIIH, 3arps3HEHHE BO3/yXa,
noyBsl U BogoéMoB). Poctop, amnorponHsie Mogudukauuu (ocdopa, GusnUeckne U XMMHYECKHE CBOWCTBA.



Oxcun docdopa (V) u pochopHas kucnora, puMIeCKue U XUMUYECKHE CBOIMCTBa, MoyueHue. Vcrnons3oBanue
¢docdaToB B KaueCcTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepucTtuka smeMenToB |VA-rpynmel. OcoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHBIE CTEIECHH
OKHCIIEHUS. YTIIepol, aJulIOTPOIHbIE MOAU(HKAIMN, PACIPOCTPaHEHUE B MPHUPOAC, (HPUZHYECKHE U XMUMHYECKHE
cBoiictBa. Ancopouusi. KpyroBopor yriepona B mpupoge. OKcuabl yriiepona, uX (QU3MYECKHE W XUMUYECKUE
CBOMCTBAa, JICCTBUE HA JKUBBIC OPraHU3MBI, MOMyYeHHE U MPUMEHEHHE. DKOJIOrHYeCcKre MPoOIeMbl, CBSI3aHHbBIE C
okcuyioM yriaepoaa (1V), rumnoresa ria00aibHOrO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN 3 dekT. YTonbHas KHcaoTa u
e¢ comu, WX (HU3MYECKHE M XUMHUYECKHE CBOWCTBA, TONyYeHHE M NpUMeHeHre. KadecTBeHHas peakuusi Ha
kapOoHaT-nOHBI. Vcnonk3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHavanpHble MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COCOMHEHUSX yriepona (MeTaH, JTaH,
STHJICH, alleTWJICH, JTAaHOJ, TJMIEPHUH, YKCYCHas KHCIOoTa). [IpupomHble MCTOYHHMKH YIIIEBOIOPOJOB (Yroib,
MPHUPOAHBINA Ta3, HePTh), MPOAYKTHl UX TepepaboTku (O0EH3HMH), UX POk B OBITY W MpoMbIlIIeHHOCTH. [loHsATHE O
OMONOTMUECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax, YriaeBojax — M UX PONId B )KU3HU delloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKNX U HEOPTaHMUECKUX COSTUHEHUH.

Kpemuuii, ero ¢pusndeckne 1 XUMUYECKHE CBOWCTBA, MONy4YeHUE U npuMeHeHue. CoeuHeHus KpeMHHUS B
npupoze. O6mme npeacrasieHus 06 okcuae kpemuus (1V) n kpemHueBoit kucinore. CUIMKATBL, HX HCIOIb30BAaHHE
B OBITY, B MPOMBINUIEHHOCTH. BakHeWIHne CTPOUTENbHbIE MaTepHallbl: KepaMHUKa, CTEKIO, IIEMEHT, OETOH,
xese300eToH. [1pobiemMbl 6€30MacHOro HCIONBb30BaHUS CTPOUTENFHBIX MATEPHAJIOB B IIOBCEJHEBHOW KHU3HU.

Xumuueckuii IKcnepumenm:

n3yueHne oOpa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJSIHOM KHUCIIOTBI, MPOBEICHHE KauecTBEHHBIX
peaknuii Ha XIJIOPHJI-MOHBI M HAOJIOJICHHE NPU3HAKOB WX MPOTEKAHUS, OIMBITHI, OTpa)karome (U3NYecKue u
XAMUAYECKUE CBOWCTBA TaJOTEHOB M WX COCAWHEHHH (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3IaMu XJIOPHUIOB (TaJOTeHUA0B), O3HAKOMJICHHE C OOpas3maMu Cepbl M €€ COCTUHEHHUSIMHU
(BO3MOXKHO WCITOJIb30BAaHUE BHICOMATEPHAIOB), HAONIOJCHHUE Tporecca OOyTIMBaHUS caxapa IOJ JCHCTBHEM
KOHITGHTPUPOBAHHON CEPHOM KHCIIOTHI, H3YYCHHE XHUMHUYCCKHX CBOMCTB pPa30aBICHHONH CEpHOW KHCIIOTHI,
MpOBEIeHNE KaueCTBEHHOW peakiuu Ha cyab(haT-uoH M HaOII0JeHrne Ipru3HaKka e€ MPOTeKaHus, 03HAKOMIIEHHE C
(U3NYeCKIMH CBOWCTBaMH a30Ta, (ochopa M WX COeIMHEHWH (BO3MOXHO HCIIONB30BAHHE BUICOMATEPHAIIOB),
oOpasnamu a30THBIX U (hocHOpHBIX yIOOpEHH, MonyvyeHue, coOMpaHue, paclio3HaBaHHE W WU3yYCHUE CBOMNCTB
aMMHaKa, TPOBEJCHIE KaueCTBEHHBIX peakiuii Ha WOH aMMOHHS W (ocdaT-MOH U HIyUeHHE MPHU3IHAKOB HX
MIPOTEKaHUs, B3aUMOJCUCTBME KOHIIEHTPHPOBAHHOM a30THOM KHCIOTHI C Mepl0 (BOZMOXKHO HCIIOIb30BAHKE
BHJICOMATEPHAIIOB), H3YUEHNE MOJETeH KPUCTALTMYECKUX PEemIETOK anMasa, TpaduTa, GpyuiepeHa, 03HaKOMIICHIE
C TIPOIIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIAEM W YCTPOHCTBOM IPOTHBOTasa,
MoNTydeHne, coOMpaHHe, paclo3HaBaHHE W HM3yYeHHWE CBOMCTB YTIIEKHCIIOTO Ta3a, MPOBENEHHE KadeCTBEHHBIX
peakmnuii Ha KapOOHAT M CHIMKAT-HOHBI M M3y4YeHWE MPU3HAKOB WX IMPOTEKAHW, O3HAKOMIICHHE C MPOIYKITHEH
CIJINKATHOW TPOMBINUIEHHOCTH, PEIIEHnEe IKCIEPUMEHTAIBHBIX 3a7lad Mo TeMe «BakHeWIne HeMeTauthl M X
COCIITHEHUS».

MeTaJsibl U X COeTMHEHHS

OOmas xapakTepucTHKa XHMHYECKAX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHWW WX TIOJIOXKEHHS B
ITepuonnyeckoil cucreme xumuueckux snemeHToB [. Y. MenneneeBa u crpoeHusi aToMOB. CTPOEHUE METAILIIOB.
Merannuueckas CBS3b U METAIUIMYECKAS] KPUCTAJUIMYECKAsl PELIETKA. DJIEKTPOXUMHUYECKUN pAIl HaNpSKCHUM
MetaiuioB. Pusnyeckne U XUMUYECKHEe CBOMCTBa MeTayuioB. O0mie crmocoOsl moiaydeHns metamioB. [loHsTre o
KOPpPO3WH METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI WX OT Koppo3uu. CIuiaBel (CTalb, YyryH, AFOPATIOMHHHIA,
OpOH3a) U NX IPUMEHEHHE B OBITY U TPOMBITIIICHHOCTH.

Ilenounbie MeTasuibl: oaoxeHue B Ilepuonnueckoit cucteme xumuyeckux snementoB . . Menneneesa,
CTpOGHHE WX aTOMOB, HaXOXieHue B mpupojae. Ousznveckne W XUMHYECKHE CBOWCTBA (HA MpHUMEpe HATPHS U
kanust). OKCHUIBI U TUAPOKCH/IBI HATPUA U Kanus. [[puMeHenne menoyHbIX METAIOB U UX COSIMHEHUN.

[{eouHO3EMeENbHBIE METAIIBI MAarHUW M KaJIbIUN: monokeHne B lleproamyueckoil cucTeMe XHMMHYECKHIX
anemenToB [[. M. MenneneeBa, cTpoeHre WX aTOMOB, HaxXOXjAeHHE B mpupoge. Duszndeckrne W XUMHYECKUE
CBOICTBa MarHus M Kaublivs. BaxxHele coerHEHUs Kbl (OKCHA, TUAPOKCHI, coiu). JKECTKOCTh BOIBI U
CrOCco0bI €€ yCTpaHeHus!.

Amomunuii: nonoxxkenue B [lepuoguueckoit cucteme xumuueckux snemenToB . Y. MenneneeBa, ctpoeHue
aToma, HaxOoXaAeHHue B npupoje. Puznyeckue 1 XMMHUUECKHE CBOMCTBA allfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA
Y THIIPOKCHU/IA aTFOMUHHUSL.



XKenezo: nonoxkenue B Ilepmoamueckoii cucteme xummuueckux snementoB . M. MenpaeneeBa, cTpoeHue
aToMma, HaxokaeHue B mpupopae. dPusnveckue U XHUMUYECKUE CBOMCTBa jkeneza. OKCHIBI, THUAPOKCUABI M CONH
xenesa (I1) u xenesa (111), ux cocras, cBOCTBa U MOTYUYCHHUE.

Xumuueckuii IKcnepumenm.

O3HaKOMJICHHE ¢ 00pa3liaMi METAIJIOB M CIUIABOB, UX (PM3MUYECKUMHU CBOMCTBAMH, U3yUCHHUE PE3yIbTAaTOB
KOpPO3UH METajioB (BO3MOXKHO HCIOJNB30BaHHE BHACOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJAEHCTBHUSA OKCHIAA
KaJIbIUS U HATpUs C BOMOW (BO3MOXHO HCIIOJIb30BAHME BHUIECOMATEPHUANIOB), HCCIEOBaHHE CBOWCTB KECTKOM
BOJIBI, MpOIleccCa TOPEHHUsS JKele3a B KUCIOpoAe (BOBMOXKHO HCIOJIB30BAHHE BUACOMATEPHAJIOB), MPH3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEAaKIMi Ha MOHBI: MarHUs, KalblHs, aJFOMUHMs, UHKa, jxene3a (I1) u xenesa (I11),
meau (Il), HaOmroneHWE W OMHMCaHWE NPOIICCCOB OKpAIIMBAHMS IJIAMCHM HWOHAMHM HATPHUS, KA W KaabIUI
(BO3MOXHO HCIOJIB30BAaHUE BUACOMATEPHAIIOB), HUCCIENOBaHUE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA ATIOMUHHS U
THJIPOKCH/A IMHKA, PELICHUE SKCIIEPUMEHTAIBLHBIX 3a/1a4 10 TeMe «BakHel e MeTalulbl B X COSTUHCHUS.

XuMHS U OKPYAKAOLIAA Cpeaa

BemectBa m Marepuanbl B TIOBCEJHEBHOW JKM3HHM YellOBeKa. be3omacHOe HCIONb30BaHHE BEIIECTB U
XUMAYECKUX peakiuii B ObITy. [lepBast mOMOIIs TPU XUMUYECKHUX 0XKOTaX M OTPABIICHUSIX.

XuMHUecKoe 3arpsi3HeHNE OKPYKaIoIed cpebl (IpeiebHas A0MyCcTUMasi KOHIISHTPAIUS BEIECTB, jJajee —
[AK). Poib xuMun B pelIeHN# SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuil IKCnepumMenm:

M3y4YeHHne 00pa3oB MaTeprasoB (CTEKIIO, CIIJIABBl METAIUIOB, TOJIMMEPHbIC MaTEPUAIIHI).

Medxcnpeomemnole cea3u

Peanmzanusi MeXNpeiAMETHBIX CBsI3ed TpH M3YYCHUH XHMHUU B 9 Klacce OCYIIECTBISIETCS depes
WCTIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHSATHH, SBIISIONIMXCS CHCTEMHBIMH JUIS
OT/IENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OOmme ecTecTBEHHO-HAYYHbIC TOHATHUS: HAay4HbIH (pakT, THIore3a, 3aKOH, TEOpHWs, aHalN3, CHHTE3,
KJaccu(UKaus, NepUOJHIHOCTh, HAOIIOAEHNE, IKCIEPUMEHT, MOAETHUPOBAaHUE, M3MEPEHHE, MOIENb, SBICHHE,
MAPHUKOBEIA 3 EKT, TEXHOIOTHS, MATEPHUAJIbL.

@du3uka: Marepus, aToOM, OJJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJA, HW30TONBI, PaAHOAKTHBHOCTH,
MOJIEKYJIa, SNEKTPUUCCKUI 3apsii, POBOJHHUKH, ITONYIPOBOJIHUKH, TUIIIEKTPUKH, (DOTOIIEMEHT, BENIECTBO, TENO,
00bEM, arperaTHOe COCTOSHHE BEIIECTBa, ra3, pacTBOP, PACTBOPHMOCTb, KPHCTAJUIMYEeCKas PEmIETKa, CIIIaBHI,
(hm3uUecKue BETHYMNHBI, EIMHUIIBI H3MEPEHU, KOCMHYECKOE TPOCTPAHCTBO, TUTaHETHI, 3BE3/bI, CoHIIE.

buonorus: dorocunres, neixanme, Ouochepa, dKocHcTeMa, MHHEpaIbHBIE YHOOpPEHHS, MHKpPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHEIE BEIIECTBRA.

l'eorpagms: atmocdepa, ruapocdepa, MUHEpasbl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOMaeMble, TOILIHBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTHTAIOTCS B XOJE
06yquH;1 XUMHHU B CIUHCTBC Y'-IC6HOI\/'I M BOCIIMTATEIbLHOM ACATCIIBHOCTU B COOTBCTCTBUH C TpaaAWIMOHHBIMHU
pOCCHﬁCKHMH COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBCHHLIMH IECHHOCTAMU, IPUHATHIMU B O6HICCTBC IIpaBUJIaMU U
HOpPMAaMH TOBEJCHHUS U CIIOCOOCTBYIOT MpOIeccaM CaMOIIO3HAHUS, CAMOPa3BUTHS U COIMATIM3ANNHN 00yJaroInuXcsl.

JInuHOCTHBIE PE3YIbTAThl OTPAKAOT 'OTOBHOCTH 06y1{a101111/1xc;1 PYKOBOJACTBOBATBHCA CHUCTEMOM ITO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAINI U PaCIIMPEHUE OIBITA JeATEIILHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IHEHHOCTHOI'0 OTHOIICHHUA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, HCTOPUUCCKOMY U HAY4YHOMY HaCJICAHIO,
MOHUMAaHHUS 3HAYEHHUS XMMHYECKON HAayKH B JKU3HH COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOI
nH(pOpMAaIen 0 MePeTOBBIX TOCTIKEHHUSIX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

npeacTaBjICHUsA O COLMAJIBHBIX HOpMax HW IpaBujIax MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE,
KOMMYHWKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4EeOHONCCIEIOBATENHCKOW, TBOPUECKOW U APYTUX
BHJIAX JIESITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH MAEATENbHOCTH IPH BBITOJHEHUH YYEOHBIX,
IMO3HABATCIbHBIX 3a/iad, BBIIMIOJIHCHUU XUMHYCCKUX OSKCIICPUMCHTOB, CO3JJaHUU y‘-Ie6HBIX IIPOCKTOB, CTPEMIICHHA K
B3aMMOITOHMMAHUIO W B3aUMOIIOMOIIMX B IIPOLECCE STOMU yqe6H0171 JCATCIbHOCTH, TOTOBHOCTH OIICHHWBATh CcBOE
MOBECACHUE M IIOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C MO3MIHWU HPABCTBCHHBLIX U IIPABOBBIX HOPM C y‘Ié’TOM OCO3HaHUA
IIOCJIECTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHYECKHE MIPEICTABIEHHS O BEIIECTBE U XMMUYECKON PEaKLMU, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKM M COCTAaBJIAIOLUIME OCHOBY [UI IIOHHUMAHHUS CYLIHOCTH HAay4dHOM KapTHHBI MHUpa,
IIpEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPObI, B3aUMOCBS3X YEI0BEKa C IIPUPOJHON cpeloH,
O POJIM XMMHHU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHBIE MOTUBBI, HAIpaBJICHHbIE HA IIOJY4YEHHE HOBBIX 3HAHUI 10 XUMMHU, HEOOXOIUMBIE IS
00BsCHEHNSsI HAa0JII01aeMbIX [IPOLIECCOB U SBJICHUIL, T03HABATENbHON, MH()OPMALIMOHHON U YNTATENbCKONH KYJIBTYpHI,
B TOM YHCJIE HaBBIKOB CAMOCTOSTEIBHOM paboThl ¢ yu4eOHBIMH TEKCTAMHU, CIIPABOYHON JIMTEPaTYpOH, JOCTYIHBIMU
TEXHUYECKHUMH CPEACTBaMH HH(OPMAIIMOHHBIX TEXHOIOTHA;

WHTEpec K OOYYeHWI0 W TIO3HAHWIO, JIIOOO03HATENHHOCTh, TOTOBHOCTh W CHOCOOHOCTh K CaMOOOpa30BaHUIO,
MIPOCKTHON W HCCIIENOBATENbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH U YPOBHS OOY4EHUS B
JanbHEHIIIEM;

4) popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LIEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOILLEHHSA K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIN
00pa3 KU3HHU, OCO3HAHME IMOCJIECACTBUN W HENPHUITUE BPEAHBIX MPUBBIUEK (YHOTPEOJICHUS aJKOros, HapKOTHKOB,
KypeHHs1), HeOOXOJMMOCTH COOIOICHHS TPABUJI O€30MMaCHOCTH TpU OOpAaIlleHHH ¢ XMMHYECKHMMH BEIIECTBAMH B
OBITY U peaNbHON XU3HU;

5) Tpy10BOro BOCHUTAHMSA:

HWHTEpEC K MPAKTUYECKOMY HM3Y4EHHIO NpodeccHMidi W Tpyda Ppas3iM4yHOTO poja, yBaKEHHE K TpPyLy H
pe3ynbTaTaM TpPYIOBOW AEATENBHOCTH, B TOM 4YHCJIE HAa OCHOBE NMPHMEHEHHMs NPEAMETHBIX 3HAHMH 10 XHMUH,
OCO3HaHHBIN BBIOOP MHIMBHYaTbHOW TPAEKTOPUHU MPOLOIDKEHUSI 00pa30BaHUs ¢ y4ETOM JIMUHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIemHONH NpodecCHOHAIbHON NeTeNbHOCTH
U Pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJIallTUPOBATHCS B MPOECCHOHATBHON CPErE;

6) IKOIOrM4YeCKOro BOCIIHTAHMS:

9KOJIOTHMYECKH LIeNIecO00pa3HOe OTHOLIEHHWE K NPUPOJEe KaK HMCTOYHMKY >KM3HM Ha 3emile, OCHOBE ¢
CYIIECTBOBAaHUS, IMOHUMaHUE IIEHHOCTH 3I0POBOr0 M Oe3omacHOro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOILICHHE K



COOCTBEHHOMY (DPU3UUECKOMY M IICUXUYECKOMY 37I0pPOBbIO, OCO3HAHHE LIEHHOCTU COOJIIOAEHHS MpaBUi OE30IacHOro
MOBeJIeHUs TIPU paboTe ¢ BEIECTBAMH, a TAKKE B CUTYaIUsX, YIPOKAIOIINX 3JJ0POBBIO U JKHU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJMy4YaeMble MPH M3YyYEHWH XUMHH, JUIS PELICHUs 3ahad, CBA3AHHBIX C
OKpYXKarollel MPUPOAHONW CPeHoi, Ui MOBBIIICHUS YPOBHS DKOJIOTHUECKOH KYJIbTYpPBI, OCO3HAHUS TJI00aIBHOTO
XapakTepa JKOJOTHYECKMX MpOoOJIeM M IyTed WX pElIeHHS IMOCPEACTBOM METOMOB XHUMHUH, 3KOJIOTHYECKOTr0
MBINUICHHA, YMCHHA PYKOBOACTBOBATLCA UM B HO3HaBaTeJ'IbHOI7[, KOMMYHI/IKaTI/IBHOI\/'I u COHHaHLHOﬁ ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC [JId (I)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA
o0IIleHayYHbIC TTOHATHUS (3aKOH, TEOpHs, MPHUHLMI, TUNOTe3a, PaKT, cucTema, Mpolrecc, SKCIEpUMEHT U Jpyroe.),
KOTOPLBIC HCIOJB3YIOTCA B €CTCCTBCHHO-HAYUYHBIX y‘Ie6HI)IX npeaMeTrax v IMO3BOJIAIOT Ha OCHOBC 3HAaHUM U3 DTUX
npeaMeToB (OpPMHUPOBATh NPENCTABICHUWE O IEJIOCTHOM HAay4YHOW KapTHHE MHUpa, W yHUBEpcallbHbIe y4yeOHBbIC
nericTBusl  (NO3HABATENbHBIE, KOMMYHUKATHBHBIE, PpEryJsSTHBHBIE), KOTOpble oOecreunBaloT (OpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIIBHOMY IJIAHWPOBAHHIO U OCYIIIECTBICHHIO yUeOHOH IESITENbHOCTH.

IMo3naBaTenbHbIe yHHBEPCAILHbIE YUeOHbIE el CTBUS

Ba3zoBble 1oruveckue aeiicTBus:

YMC€HUA HUCIIOJIB30BATH HpI/IéMLI JIOTUYECKOI'0 MBIIJICHUA IIpU OCBOCHUHN 3HAHHUU: PpacKpbeIBaTb CMBICII
XUMHYECKUX TOHATHH (BBIAETATh MX XapaKTePHbIE MPU3HAKH, YCTAaHABIMBATH B3AUMOCBA3b C APYTUMH TOHATHSIMH),
HUCIIOJIBb30BaTh ITOHATHUA JIA 00BSICHEHUS OTACIBHBIX (1)aKTOB u HBHCHI/Iﬁ, BI)I6I/IpaTI) OCHOBAHHUA W KPUTEPUU JId
KJIaCCI/I(I)I/IKaHI/H/I XUMHYECKHNX BCIICCTB U XUMHWYCCKUX peaKHHﬁ, YCTaHaBJIMBATh IMPUYUHHO-CICACTBCHHBIC CBA3U
MEKIYy OOBEKTaMU H3YUEHHS, CTPOHThH JIOTHUECKHUE PACCYXKIECHHS (MHIAYKTHBHBIC, NEJYKTUBHBIC, TI0 aHAJIOTHH),
JCIIaTh BBIBOABI U 3aKJIFOYCHHU S,

YMCHHUE NPUMEHATH B IPOLECCE ITO3HAHUA TTOHATHA (HpellMeTHBIe u MeTaHpe}IMeTHI)Ie), CHUMBOJINYECKUEC
(3HaKOBBIe) MOJICIIU, HUCIIOJIB3YyEMBIC B XHMUMU, HpeO6pa3OBBIBaTB IMUPOKO MPHUMEHACMBIC B XUMHUHU MOICIIBHBIC
[IpEACTaBIEHUs — XUMUYECKUI 3HaK (CHMBOJI JIEMEHTa), XMMHU4eckast GopMysia U ypaBHEHHE XUMHUYECKOH peaKkuuu
— IIpU pelleHUH Y4eOHO-IIO3HABAaTENbHBIX 3a7ad, C Y4ETOM OSTUX MOJENIBHBIX IIPEACTaBIECHUNM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU N3yYaeMbIX 00bEKTOB — XUMUYECKHUX BEIECTB M XUMHUYECKUX PeaKLuil,
BBIBIIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICICTBEHHBIE CBSI3H M MPOTHBOPEUHS B M3y4aeMBIX NpOLEccax H
SIBIICHUSX.

Ba3zoBble ucciegoBarebckue qeiicTBUS:

YMEHHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA IIO3HAHUS, a TaKKe B KayecTBe
OCHOBBI [UIs1 ()OPMHUPOBAHMSI THITOTE3BI 110 IIPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMbIX CY)KICHUH;

NpUOOpEeTeHNEe ONbITa 10 IJIAHWPOBAHUIO, OPraHM3aLlUM W IPOBEACHUIO YUYEHHUYECKHX 3KCIIEPUMEHTOB,
yMeHue HaOIonaTh 3a XOAOM IIPOIEecca, CaMOCTOATENBHO IIPOTHO3MPOBATH €ro pe3yibTaT, (opMyIUpOBaTh
000011IeHNs U BBIBOIBI IO PE3YJIbTaTaM MPOBENEHHOTO OIBITA, UCCIAENOBAHUS, COCTABIATH OTYET O MPOAEIAaHHON
pabore.

Pabora c undopmaiueii:

yYMEHHE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETHPOBATh HHGPOPMALMIO pPA3IUYHBIX BHAOB U (HOpM
MIPEACTABICHUS, TOTY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyIHO-TIOMYJIPHAS IUTEPATYPa XUMUYECKOI'O COACPKAHUS,
crpaBo4HbIEe TOcoOuMs, pecypchl MHTepHeTa), KPUTHYECKU OLICHUBATh NPOTHBOPEUMBYIO U HEIOCTOBEPHYIO
nH(}OpMAIHIo;

YMEHHUE IPUMEHSATh Pa3IMYHbIC METOBI U 3aIPOCHI IPH ITOMCKE U 0TOOpe MH(POPMALUK ¥ COOTBETCTBYIOIINX
JAHHBIX, HEOOXOAMMBIX JJIsl BHIIIONHEHHSI Y4eOHBIX M MO3HABATEIbHBIX 33/1a4 ONPEAeIEHHOr0 THIla, IPUOOpETEHHE
onpITa B OOJIACTH HCHOJNB30BaHUA WH(POPMALIOHHO-KOMMYHUKAaTHBHBIX TEXHOJNOTHH, OBJIAZEHHE KYJIbTYpOH
AKTUBHOI'O MCIIOJb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIbHO BHIOMpATh ONTHUMAJbHYIO (GOopMy
npeAcTaBieHUs] MHQOpMAMM W WIIIOCTPUPOBATH pEIIAEMble 33Jadd HECIOKHBIMU CXEMaMH, IuarpaMMaMu,
IpyrumMu opMamMu rpaduKe 1 ©X KOMOWHAITUSMHE;

YMEHHE HCIOJIb30BaTh M AaHAIM3MPOBaTh B IMpolecce Y4eOHOM M HCCIENOBATEIbCKOW JeATelbHOCTH
WH(POPMAIIUIO O BIMSHUM NPOMBIIUICHHOCTH, CEJIbCKOTO XO3SiCTBa M TPAHCIIOPTa Ha COCTOSIHUE OKpY’Kalollei
MIPUPOTHON CPEABI.

KoMMyHHKkaTHBHBIC yHHBepcalbHbIe yueOHbIe NeiiCTBHA:



yMeHHs 3aJaBaTh BOMNPOCHI (B Xone Auanora u (WiM) OUCKYCCHH) MO CYIIECTBY OOCYXKIAaeMOH TEMBI,
($hOopMyTUpPOBaTh CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIONMHEHHS TPEATIOKEHHON 3a/1auH;

YMEHUS MPEICTaBIATh MONTy4YEHHbIE Pe3ybTaThl MO3HABATENBHOW JEATENHHOCTH B YCTHBIX M NMHUCHMEHHBIX
TEKCTax; JiefaTh MPE3EHTAlUI0 PEe3YyIbTAaTOB BBIMOJHEHHS XMMHUYECKOr0 JKCIIepUMeEHTa (J1a00paTOPHOrO OIbITa,
nabopaTopHO# pabOTHI 1O UCCIIEIOBAHNIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMeHHs yueOHOr0 COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MMO3HABATENBHON M MCCIIEI0BATEIBCKOM
JeATeIbHOCTH TP PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Y4€Ta OOILIMX MHTEPECOB U COTJIACOBAHUS TTO3UIIMN
(obcykneHusi, oOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIMS COBMECTHBIX JCHCTBUH, ONpelencHue
KpPHUTEPHUEB 110 OIICHKE KAYeCTBa BHIMIOJIHEHHOW PabOTHI M JPYTHE).

PeryasiTuBHBIe YHHBepcaabHble YUeOHbIe AeiicTBUA:

YMEHHE CaMOCTOATENIbHO OMPEeNATh eIl AeITeNbHOCTH, INIAHUPOBaTh, OCYIECTBIIATh, KOHTPOIUPOBATh U
MpH HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO JICSITEIIHLHOCTD, BEIOMpaTh Hanbosee 3 QeKTUBHBIE CIIOCOOBI pEIICHHUS
y4eOHBIX ¥ TI03HABATENBHBIX 3aJ][a4, CAMOCTOSITENILbHO COCTABJIATh WM KOPPEKTHPOBATH MPEIOKEHHBIA aJrOPUTM
JEWCTBHI TPH BBITOJHEHUH 33JaHUi ¢ y4ETOM IMONyYeHHsT HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax — BEIecTBaX M
peaKusaX, OIIEHHWBATh COOTBETCTBHME IOJYYEHHOIO pe3yiabTaTa 3asBICHHOW IENH, YMEHHWE HCIONb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, MIpe/jIaraeMble B YCIOBUH 3aJaHUH.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO 00S3aTEIHHOIO COIEPIKAHHS, YCTAHOBJIEHHOTO JaHHOMN
(denepanbHOil pabouei IporpaMMo, BBIICISIOT: OCBOSCHHBIC 00yUYaIONIMMKCS HAYYHBIC 3HAHUS, YMEHHUS U CITOCOOBI
JNCHCTBUM, crenu@UUecKue s MpeaMeTHOH o0jacTh «XUMHS», BHIbI IEITSIBHOCTH IO TMONYYEHHIO HOBOI'O
3HAHUA, €T0 WHTEPIPETAINH, TPEoOPa30BaHMUIO U IPUMEHEHHIO B PA3JINYHBIX YUE€OHBIX U HOBBIX CHUTYAIHIX.

K konmy oOydeHuss B 8 KJacce mpeMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHN:

®  DPACKPBIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHATHUH: aTOM, MOJIEKYJIa, XUMHUYECKUN JJIEMEHT, IIPOCTOE

BEILECTBO, CJIOXKHOE BEILECTBO, CMeCh (OJHOpPOIHAs U HEOTHOPOAHAs), BaJIEHTHOCTb, OTHOCUTEIbHAs
aTOMHasi W MOJIEKYJSIpHAs Macca, KOJIWYECTBO BEIIECTBA, MONIb, MOJSpHAas Macca, MaccoBas O
XMMHUYECKOI0 D3JIEMEHTa B COCOMHEHHWH, MOJLSIPHBIH OO0BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMHUUECKas peakiysl, KiacCubuKalus peakiyi: peakuu
COEIMHEHUS, PEaKLUU PA3JIOKEHUS, PEAKLUN 3aMELICHUs, PeaKuyd OOMeHa, 3K30- U YHAOTEPMHUUECKIE
peakuuu, TeroBoi 3hdexT peakuy, siAPO aToMa, HIEKTPOHHBIN CIIONH aTOMa, aTOMHAasi OpOUTalb, Paauyc
aToMa, XMMHYECKas CBs3b, MOJSIPHAA M HEMOJApHAs KOBAJECHTHAs CBA3b, NOHHASA CBSA3b, MOH, KaTHOH,
aHHMOH, PacTBOP, MAcCOBas AOJI BellecTBa (IIPOLEHTHAs KOHLIEHTPALKs) B PaCTBOPE;

® JIUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX IIOHATUH M NPUMEHATH OTH MOHATHA IIPU

OIMCaHWH BEWIECTB U UX NIPEBPALICHUN;

®  CIOJb30BAaTh XMMHUYECKYIO CHUMBOJIHUKY JUIS COCTaBJICHUS (POPMyJ BEIIECTB M YPaBHEHUH XMMHYECKHX

peakumii;

®  ONpEeAeNATh BaJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTEIICHb OKHCICHUS 3JIEMEHTOB

B OMHApHBIX COCAMHEHMAX, NPHUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIACCY COCOMHEHHMH II0
¢dbopmynam, BUJ XUMAYECKON CBSI3U (KOBAJICHTHAS M HOHHASI) B HEOPTaHMUYECKUX COCIUHEHMSIX;

e packpeiBaTh cmbica [lepuommueckoro 3akona J[. M. MenzaeneeBa: AEMOHCTPUPOBATH IMOHUMAaHUE

MIEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MonokeHus B Ilepmommuaeckoit
CHCTEME, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOIO Y4EHUS,
3aKoHa ABOrazapo;

® ONMCHIBaTh M XapaKTepH30BaTh TabMMuHYO (Gopmy Ileproanveckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB:

pa3nuyaTh MOHATHS «TJaBHas noArpynma (A-rpymma)» u «mnobounas noxarpynna (b-rpymnmna)», mansie u
OoMnbIIMe TEPHOBI, COOTHOCUTH 0003HAUEHMS, KOTOpble uMeroTcesl B Tabnuue «llepuonnueckas cucrema
xumuuecknx snmemeHToB JI. M. MenzgeneeBa» ¢ UYMCIOBBIMU XapaKTEPUCTHKaMH CTPOEHUS aTOMOB
XMUMHAYECKUX 3JIEMEHTOB (COCTaB W 3apsi sAapa, oOIlee YUCIO DJIEKTPOHOB M PACHpEAEICHUE HX 10
3JIEKTPOHHBIM CIIOSIM);



KJIacCH(UIMPOBATE XUMHYCCKHE 3JICMEHTHI, HEOPTaHUUECKHE BEIIECTBA, XUMUYESCKUE PEakiuu (TI0 YHUCITy
Y COCTaBYy YYaCTBYIOIIUX B PEAKIIUM BEIIECTB, IO TCILIOBOMY 3P PeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB Pas3IMUYHBIX  KJIACCOB,
MOATBEPIKIast OMHUCAHHE TMPUMEPAMH MOJEKYIAPHBIX YPAaBHEHHUH COOTBETCTBYIOIINX XHMHYECCKUX
peaxkumii;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KA4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH
IPOTEKAHUSA XUMUYECKUX IIPEBPAILEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEIIIECTB, MaCCOBYIO JIOJIF0O XUMHYECKOTO
aJeMeHTa 1o (opMysie COCTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PAaCTBOPE, HPOBOAUTH Pacuérbl 1O
YPaBHEHHIO XUMHUYECKON PEaKIINH;

MNPUMCHATL OCHOBHBLIC OII€panuu MBICJIMTETLHOMN ACATCIBbHOCTU — aHaliu3 MU CHUHTE3, CPaBHCHHC,
0000I1IeHHEe, CHUCTEMATHU3aIUI0, KIacCH(UKAINIO, BBISBICHUE NPUYHUHHO-CICIACTBCHHBIX CBSI3eH — IS
HU3yUCHHUA CBOMCTB BCIIIECTB U XHUMHYCCKHUX peaKHI/Iﬁ, C€CTCCTBCHHO-HAYYHBIC MCTOJIbI IIO3HAHUA —
HaO0JII0JIcHHEe, U3MEPEHUE, MOJICITMPOBAHHE, IKCIICPUMEHT (PeaibHbIN U MBICJICHHBIN ),

CIIeZIOBATh IMPaBUJIaM TOJNB30BaHMsI XUMUYECKOW MOCYA0H U JIAOOpAaTOPHBIM OOOPYJOBAaHHEM, a TaKXKe
IpaBujIaM O6paHIeHI/I$I C BC€UIECTBaAaMHM B COOTBETCTBHMU C MHCTPYKIHUAMUA 110 BBINTOJHECHUTIO Ha60paT0pHLIX
XUMHYECKUX OIBITOB IO MOJIYUYEHHIO W COOMPAHHUIO ra3000pa3HBIX BeEHIECTB (BOIOPOAA WM KHCIOPOna),
MPUTOTOBJIEHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM J10J1€il paCTBOPEHHOIO BEIIECTBA, TJIAHUPOBATH U
MPOBOINTh XMMHYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYESH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (J1akKMyc, (eHONI(TANICHH, METUIIOPAHK U IPYTHE).

K koHmy oOydeHuss B 9 KJacce MpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOIDKHBI OTpPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHA:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHN: XMMHYECKHI JJIEMEHT, aTOM, MOJEKYJa, WOH,
KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTE,
CTCTICHb OKHCJICHHWS, XUMHYECKas peakIus, XHUMHYecKass CBs3b, TEIUIOBOH 3(ddekT peaxiwm, Moib,
MOJISIPDHBIN 00BEM, PACTBOP, AIEKTPOIUTHI, HEINEKTPOIHUTHI, SIEKTPOIUTHYECKAS AUCCOMUAIINS, PEaKIIUU
HWOHHOTO OOMEHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIE M HEOOpaTHMBIC DPEaKIuy,
OKHCITUTENFHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMH,  OKUCINTENh,  BOCCTAHOBHUTENb,  OKHCIEHHE U
BOCCTQHOBIJIEHWE,  aJUIOTPONHs, aM(OTepHOCTh, XHMHYeCKas CBiI3b  (KOBAJICHTHAs, HOHHAs,
MeTaJUTNYecKas), KpUCTAIIMYecKasl peméTka, KOPpPO3Ws METaIOB, CIUIaBBI, CKOPOCTh XHMHYECKOH
peakuuu, npeneiabHo gonycrtumas konuentpanus ITJIK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITHA W TPUMEHATH OTH MOHATHA MpH
OITMCAHWH BEUIECTB U WX MPEBPAIICHUI;

WCIIONB30BaTh XMMHYECKYIO CHMBOJHUKY JISi COCTABJIECHUS (POPMYII BEIIECTB M YPAaBHEHWH XHUMHUYECKHAX
peakumii;

OIIPENEeNATh BAJCHTHOCTh W CTENEHb OKHCICHHS XUMHYECKHX 3JIEMEHTOB B COENWHEHHSIX Pa3TUIHOTO
COCTaBa, NPHWHAUIGKHOCTh BEIIECTB K OINPENeNEHHOMY KIACCy COEAWHEHWH 1o ¢opMmymnaMm, BUL
XMMHYECKON CBSI3U (KOBaJCHTHAs, MOHHAS, METAJNTNYECKast) B HEOPTaHWIECKUX COSAMHEHUSX, 3aps/] HOHA
M0 XMMHYECKOH (OopMyIie, XapakTep Cpeasl B BOIAHBIX PAacTBOPaX HEOPTaHUYECKUX COCOMHEHHWH, THII
KPUCTAIUTHYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cmbica llepuogmdaeckoro 3akona [I. M. MeHneneeBa U JIeMOHCTPUPOBATH €ro IMOHMMAaHUE:
OIMCHIBATh U XapaKTepU30BaTh TaOnuuHyto ¢opmy lleprmoandeckoil CHCTEMBI XUMHYECKUX AJIEMEHTOB:
pasnmuyaTh MOHATHS «TJaBHas moarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», manbie u
OoNbIINE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPbIe HWMEIOTCS B TIEPUOJUYECKON Tabiwie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOSHHS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsj A/pa, oomee
YHCIIO AJIEKTPOHOB W pacHpeielIeHne UX 10 3JIEKTPOHHBIM CJI0sM), OOBICHITH O0IINE 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B Mpeaenax MallbIX MEPUOAOB U INIaBHBIX MOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;



KJIACCU(UIIMPOBATh XUMHUCCKUE JIEMCHTHI, HCOPTaHHMUSCKUE BEIIECTBA, XUMHUCECKHIE peaknuu (TI0 YHCITY
U COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEIISCTB, MO TEIJIOBOMY 3(PQeKTy, MO HU3MCHEHHUIO CTEICHEH
OKHCJICHUSI XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOINMME U CHEHU(DUUSCKHE XUMHUYECKHUE CBOWCTBA MPOCTBHIX M CIIOKHBIX
BEILIECTB, MOATBEPKAAsI ONMKMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX pEaKIHii;

COCTaBJIATh YPABHEHUS DJIEKTPOJIUTUYECKON JUCCOLMALMKM KHUCIOT, IIEJIO4Yed M COJIeH, MOJHbIE M
COKpaliéHHbIC YpaBHEHMsI pEaKIUHd HOHHOrO OOMEHa, ypaBHEHHsI pPEaKUUW, IOITBEPMKIAFOIIUX
CYIIECTBOBAHUE TEHETUUECKOMN CBSI3U MEXK/y BEUIECTBAMHU Pa3IMUHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUMWA IOCPEACTBOM  COCTABIICHUS
3JIEKTPOHHOTO OalaHca 3TUX PEaKITUi;

MPOTHO3UPOBAaTh CBOWMCTBAa BEHIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX TTPEBPALIEHUI B Pa3IMUHbIX YCIOBHUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO 100 XUMHUYECKOTO
ajieMeHTa 1o (OpMYyJie COSAMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, MPOBOIUTH PACUETHI IO
YPaBHEHUIO XMMUYECKOW pEeaKlnH;

coOJIIOIaTh TMpaBWIIa TOJNB30BAHUS XUMHUYECKOW IMOCYI0W W J1a0OpaTOPHBIM OOOpPYIOBAaHHUEM, a TAKKE
MpaBuiia oOpallleHHs] ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMH I10 BBIMOJIHEHHIO Ja0OPaTOPHBIX
XUMHYECKUX OIBITOB IO MOJYYECHHIO U COOMPAHMIO Tra3000pa3HbIX BEIIECTB (aMMHaKa W YIIIEKUCIOrO
rasa);

MPOBOJINTh PEAKIMH, MOJATBEPKJIAIOIINE KaueCTBEHHBIM COCTAaB pa3JIMUHBIX BEILECTB: paclo3HaBaTh
OIBITHBIM IYTEM XJIOpU[I-, OPOMHUI-, KO-, KapOOHaT-, pocdaT-, CUIUKAT-, CyIb(AT-, THAPOKCH I-HOHBI,
KaTUOHbl aMMOHHUSI M HWOHBl M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

NPUMEHSATh OCHOBHBIE OMNEpPallMd MBICIUTEIBHON JIEATEbHOCTM — aHalli3 U CHHTE3, CpPaBHEHUE,
00001IIeHre, CUCTEMAaTH3aIINIO, BHISBICHUE NMPUIMHHO-CICACTBEHHBIX CBSI3¢H — JUIS M3yYEHUS CBOWCTB
BEIIECTB W XMMHYECKUX PEAKITUi, eCTECTBEHHO-HAYYHBIC METOBI ITO3HAHKS — HAONIOACHNE, U3MEpPEHUE,
MOJCTUPOBAHUE, SKCIICPUMEHT (peabHBIM U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
HanmenoBaHue pa3jesioB U TeM NPOrpaMMbl Koutpoasubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U bu6morteka [IOK
1.1 . 5) 2
MPaKTHYECKOH IESITeTbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CHLECTRA 1 XHMUHCCKHE peaKiiin https://m.edsoo0.ru/7f41837¢c
Hroro mo pazueny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BellecTB
bubmmoreka [IOK
2.1 B .K I 0 6
O3AYX. THCIIOPOAL. LIORATHE 0B OKCHAax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B ! 8 1
OHOPOZ. LIOHATHE © KHEIOTaX 1 COAX https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.3 Bona. P I 0 5 1 1
ona. PactBopsl. [Tonsitue 06 ocHOBaHUSX https.//m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuoreka [JOK
' COEIMHEHUH https://m.edsoo.ru/7f41837c
Utoro no pazneny 30
Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuueckux 3j1eMeHToB /I, . MenaeneeBa. CTpoeHue arToMoB. XMMHU4YeCKast
cBsI3b. OKHUC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN
31 Ilepnoanueckuit 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK
' CUCTEMa XUMHUYECKUX 3eMeHToB J[. 1. https://m.edsoo.ru/7f41837c
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MemnpneneeBa. CtpoeHue atoma

3.9 Xumuueckas cBiI3b. OKUCIUTEILHO- 8 bubnuoreka [IOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Obmas xapr/szHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE BpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunyecTBo yacoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Kontpo Ipaktu | [lata
o/ Tema ypoka Beero LML decKite R— odpa3oBaTejibHbIE
pecypcsl
padoTsbI padoThI
1 [Ipeamet xumun. Posib XuMuu B *KU3HM YesioBeKa. Temna 1 bubmmoreka [{OK
1 BEIecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUHU 1 bubamorexa [IOK
https://m.edsoo.ru/ff0d227e
IIpaxtuueckas padora Ne 1 «IIpaBuia pa®oThI B
3 neﬁiopaTopHH HpanéMLI o6panfeHm c JP;a6opaTopHmM 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
4 Yucteie BemecTBa 1 cMecH. CriocoObI pa3ieieHust 1 bu6mmoreka [IOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 bubmuorexa [JOK
[IpUMEPE OUNCTKH MOBAPEHHON COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CIMBOJIBI) XUMHYECKHUX 1 bu6mmoreka [JOK
SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnnorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. XUMUYECKas 1 bubnmuoreka [JOK

¢dbopmyna. BareHTHOCTh aTOMOB XUMUYECKUX

https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

OtHocuTtenpHas atToMHas Macca. OTHOCUTEIbHAS bubmuoreka [JOK
11
MOJICKYJISIpHAs. Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XUMHYECKOTO dJIEMEHTa B COSTUHEHUH Bubnuotexa LIOK
https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 Konnuecto BemecrBa. Mosib. Molisipaas macca https://m.eds0o. ru/f0d5230
14 DOu3nYeCKUe U XUMUYECKHE SIBJICHUS. XUMUYeCcKas bubmmoreka [{OK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHNS XUMAYECKHUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MACCHI BEIIECTB. XUMHUECKUE bubnuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmyecTBa, MacChl BEIISCTBA 110 bu6mmoreka [IOK
17 .
YpaBHEHHSIM XMMHYCCKHX PEaKI[Hii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bu6mmoreka [IOK
pasIoKEeHus, 3aMeleHHs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HITUKIIOTICAUCT. bu6mmoreka [JOK
O0o001IeHrE U cCUCTEMATU3AIWS 3HAHUAMN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Nel o reme «Bemectsa u bubmuoreka [JOK
XUMUYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
21 Bosgyx — cMmech razos. Cocras Bo3ayxa. Kuciaopong — bu6mmoreka [JOK
3JIEMEHT U IpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
dusnveckue 1 XMMUYECKHE CBOMCTBA KHCIIOPOIa bubmuoreka [JOK
22
(peaxiu okucieHus, ropenue). [Tousatue 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CriocoOblI mosTyueHus: KUCI0po/ia B 1abopaTopuu U bubmuoreka [JOK

MMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie KHucJopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemmoBoit 3((hekT XUMHUECKON peaKIiu, TOHITHE O

bubmuoreka [JOK

24 TEPMOXHUMHUYECKOM ypaBHEHUH, 3K30- U
BHI:Z)[OTepMI/IquKI/IX p}gxumx https://m.edsoo.ru/ff0d4790
o5 TormBo (HedTh, yrois 1 MeTaH). 3arps3HEeHHE bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro Mpe0TBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
26 [Ipaktudeckas padora Ne 3 o teme «Ilonmyuenue u bubnuorexa [JOK
coOMpaHue KMCI0POIa, U3yIeHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
97 Boopox — areMeHT 1 MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA. bu6moreka [IOK
[Tpumenenue BO0pOIa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTre o KUCIOTaX U COJISIX Bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl oTy4eHHs BOJAOPOAa B JIA0OPATOPHH Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme «HOIIy‘IGHHG u bubmuorexa [JOK
coOHpaHue BOJOPO/Ia, M3YUEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaapo ﬁgg:ﬁ:;i;ii?ﬁ/ﬁo 45426
33 Brruncienus o0b€Ma, KOJIHYSCTBA BEIIECTBA ra3a 1o bu6mmoreka [JOK
€ro W3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO PEAKIIUU bu6mmoreka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHI T'a30B https://m.edsoo.ru/ff0d5708
35 du3nyecKue U XUMHUUECKHUe CBOMCTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsTHE 00 HHIUKATOPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
37 Bona kak pacrBopurens. HacelleHHbIe 1 bubnuorexa [IOK
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HEHACBHIIICHHBIC PacTBOPBL. MaccoBasi 101l BEIIEeCTBa B
pacTBope

https://m.edsoo.ru/ff0d5b40

[Ipaktudeckas padora Ne 5 o teme «IIpurotoBienue

bu6mmoreka [{OK

38 paCTBOp?B C OnpeeIEHHON MacCOBOH JToJiei https://m.edsoo.ru/fod5eba
PacTBOPEHHOTO BEIISCTBA
39 KonTtponsnas padora Ne2 o teme «Kucmopo. bubnuorexa [JOK
Bonopon. Bonma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaius, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [Tosmydenne u XMMHUYECKUE CBOMCTBA KUCTOTHBIX, bu6moreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIMsI, HOMEHKJIATypa Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue n XUMHUYECKHUE CBOMCTBA OCHOBAHUM Bubnuorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/ffodfee2
45 [Tonyuenue 1 XuMuU4YeCcKre CBOMCTBA KUCIIOT Bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATypa, CIOCOObI MMOTyYSHUS, bubnuoreka [JOK
XHUMHY€ECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Perenue
47 3KI::HepI/IMeHTaJ'II;HbIX 3aga4 1o reme «OCHOBHbIE Bubmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUUECKUX COCAMHEHU»
48 I'eneTnyeckas cBs3b MEXKAY KIacCaMU HEOPTaHHUUECKUX bubnuoreka [JOK
COeIMHEHNI https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3AIUS 3HAHUN bubmorexa HOK

https://m.edsoo.ru/00ad9cb2
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50 KonTtponsnas padota Ne3 o reme "OCHOBHBIE KITaCChI bubmuoreka [IOK
HEOPraHU4YeCKUX COCITUHCHU" https://m.edsoo.ru/00ad9ela
51 [lepBpie MONBITKY KJIACCUPUKALUN XUMUYECKUX bubnuorexa [JOK
asieMeHTOB. [IoHsITHE O TpyIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [lepuoauueckuii 3akoH u [lepuoauueckas cuctema bubnuorexa [JOK
xuMudeckux 3aementoB [I. . Menzaencea https://m.edsoo.ru/00ada52c
53 [TepwoIb1, TPYIIITEI, TOATPYIIITHI Bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
bubmmoreka [{OK
o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubnuorexa [JOK
[Mepuoauueckoit cucremsr [I. . Menzerneena https://m.edsoo.ru/00ada6bc
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA I10 €r0
56 noﬁomelfmo B [lepuoamueckoii cucreme /1. 1. bubmorexa [OK
https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoauyeckoro 3akoHa 11l pa3BUTHUS HAYKU
57 Y TIPAKTHKH. ,IZ)[ I/II[ MeneneeB — y‘lﬂéHBf)ﬁ nemaror IZ/K bubmorexa OK
’ https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 PesepBubIit ypok. O6001IEHNE ¥ CHCTEMaTH3aIIHs bu6mmoreka [JOK
3Hanuil / Beepoccuiickas mpoBepodHas pabora https://m.edsoo.ru/00adb33c
59 HMoHHas XuMHu4YecKas CBsI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
50 DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHUYECKUX bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHas XuMudeckasi CBSI3b bubmuorexa LIOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 CreneHb OKUCICHUS

https://m.edsoo.ru/00adae28
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bubmuoreka [JOK

63 OKHUCITUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUU 1 httos.//m.eds00.ru/00adb076
64 OxKucIuTeNM 1 BOCCTAHOBHUTEIN 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adb076
65 | Xenowweoxsncomin  Becposentionan ponspomss. | 1 BuGmonesa LIOK
pabora https://m.edsoo.ru/00adb486
66 KoBasneHTHas moJIsipHast XHKMUYECKas CBSI3b 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
67 PesepBHblit ypok. O6001IeHNE U CCTEMaTU3aLNs 1 bubnuoreka [JOK
3HaHui 110 TeMe «CTpoeHne atoMa. XUMHUYECKasl CBSI3b» https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O6001IeHNE U CCTEMAaTU3aLNS 1 bubnuoreka [IOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBo 4acoB

Kontp
DJIeKTpoHHbIE I POBLIE
Ne oabubl | Ilpakruue | [JlaTa
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Bcero e CKHe H3ydeHus
pecypcsl
pador padoThI
bl
1 [lepuoanueckuii 3akoH. [lepuoauueckas cuctema 1 bubnnorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 bubmuorexa [JOK
XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarnus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJNTHIECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTopenne
5 1 yriayOJeHue 3HaHUH OCHOBHBIX Pa3/ielioB Kypca 1 1
8 Kimacca»
6 Knaccudukanus XuMu4ecKuX peakiuu 1mo 1 bu6mmoreka [JOK
pas3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOHN PEaKIIHH.
7 a P peaxtt 1 bubmuoreka [JOK
OHSITHE O TOMOT€HHBIX U T€TEPOTeHHBIX
P https://m.edsoo.ru/00adbe9a
peaxusax
[TonsiTHEe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 P . P 1 bubmuoreka [JOK
BIUSIIOILIME HA CKOPOCTh XUMHUECKOH peakluu u
P P https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUECKOTO PaBHOBECHS
9 OKUCAUTENHFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubnunoreka [JOK
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https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPONUTUYECKON TUCCOLIUALUH. bubmuoreka [IOK
CuiibHbIC U cl1a0bIe 3JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUSI peaKkui Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUN B
12 CBETE MPECTaBIECHUHN 00 EKTPOIUTHIECKOMN Brbmiorexa LIOK
https://m.edsoo.ru/00add5d8
JTUCCOITUAITIN
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUH 00 AIMEKTPOIUTHUECKON bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
14 [TonsiTe o ruaponn3e cosen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O00011IeHre U cucTeMaTU3alis 3HAHUH htts://m.edsoo.ru/00addd12
[TpakTruueckas padota Ne 1. «Pemenne bubmuorexa [JOK
16
AKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 no teme
17 «:‘)JIGII()TpOJ'II/ITI/Ip‘ICCKa}I JUccolMalusa. XUMUYECKHe Bubmiorexa LIOK
https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOpax»
18 OO01as XxapakTepUCTUKA FAIOT€HOB. XUMUYECKHE bubnnoreka [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBojopoa. ConsiHast KUCIIOTa, XUMUYECKUE bubnnoreka [JOK
CBOWCTBA, MMOJIy4YeHHE, PUMEHCHHE https://m.edsoo.ru/00ade104
20 ITpaktuyeckas padora Ne 2 o teme «llomyuenue bubnuoreka [IOK
COJISTHOM KUCIIOTBI, U3y4eHHE €€ CBOHCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX bubnunoreka [JOK

peaKHHﬁ, €CJIM OJVUH U3 pCarcHTOB J1aH B HU30BITKE

https://m.edsoo.ru/00ade488
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bubmuoreka [JOK

22 OOmast xapakTepucTuka sreMeHToB VIA-rpymnisl httos://m.edsoo.ru/00ade64a
AnnotponHsie Mmoaudukanuu cepbl. Haxoxnenue
23 cepsl I/Ipeé coezII/IHeHjI)I‘/’I B npnpozf::. XUMHUYECKHE Brbmiorexa LIOK
B https://m.edsoo.ru/00ade64a
CBOIICTBa cepbl
CepoBojiopo1, cTpocHHE, (PU3HIECKUE U bubnuorexa [JOK
24 s
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U bubnuoteka [JOK
XUMHUUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIEKAIIE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTydyeHus: CepHOI bubnuoreka [IOK
KUCJIOTBI. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaroLIEn Cpeibl COETUHEHUSIMH CEPbI
97 Brrunciienne MaccoBoil A0JIM BbIXOA TPOIYKTA bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/00adec8a
OO11as XxapakTepUCTUKa AIEMEHTOB V A-TPYIIIIBI.
28 Azor pacEpOCTgaHeHHe B IIPUPOJIE (bnsnzzglme Bubnuorexa LIOK
’ . ’ https://m.edsoo.ru/00adeea6
U XUMHUYECKUE CBOMCTBA
29 AMMHaK, ero pu3ndeckue 1 XUMUICCKHE bubnuorexa [JOK
CBOWMCTBA, MMOJIy4EHHE U IIPUMCHEHUE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas paborta Ne 3 mo teme «llomyyenue bubnnoreka [JOK
aMMHaKa, U3y4eHUe ero CBOMCTB https://m.edso0.ru/00adf180
31 A30THAas KUCIOTA, €€ (Pru3nuecKue U XuMUYECKUE bubnnoreka [JOK
CBO¥CTBa https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B
32 Ka4yecTBE MUHEPAJIbHBIX y100peHnid. XuMHUyeckoe bubnuoreka [IOK

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl COCANHCHUSMU
a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxeun dpocdopa (V) u pochopuas

33 KHCIIOTA, (PU3NYECKHE U XUMHUYECKHE CBOICTBA Bubnnorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonp3oBanue pocdaro auyecTBe
34 Mnfleﬂ:nbflb?: (1())6 (ZHT/IIZB ngr I;?.HTeBHI/Ie Bubmuotexa LIOK
PEILHBIY YAODPEHH. S4TD https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacnpocTpaHeHHE B IPUPOJE, bubnuoreka [JOK
bu3MUecKre U XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
O ,
KCj/II[I)I yriaepojaa, ux (pu3nveckne U XUMHISCKUe BuGmiorexa LIOK
36 CBOWMCTBA. DKOJIOTHUECKHE MPOOIIEMBI, CBSI3aHHBIC
https://m.edsoo.ru/00adfebe
¢ okcuzioM yriepoaa (1V)
37 VYroJyibHAs KUCIOTA U €€ CONn Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
I1 6ota Ne 4 "1
3 | yocwenoro ra, Kacermenan peakuunt s bumiorera LIOK
i W peartt https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPraHUIECKUX bubmuorexa [JOK
BEIIIECTBAX KaK O COCANHEHHIX YIaepoia https://m.edsoo.ru/00ae054e
40 KpemHuwii u ero coenuHeHUs bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
IT 6ota Ne 5. P
" pakTHueckas padoTa eIICHUE . ) BuGmiorexa LIOK
AKCTIIEPUMEHTAIIBHBIX 33714 110 TeMe «BaxHeiime
P A https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHCHHS
Kontponsnas padora Ne3 no teme «Baxueiimme bubnnoreka [JOK
42
HEMETAJUIBI U UX COSTUHEHUS https://m.edso0.ru/00ae0e18
06
I1as1 XapaKTepUCTHUKA XUMHUECKUX DJIEMEHTOB BuGmmorexa [OK
43 — MeTajyioB. MeTtannnueckasi CBs3b U

MCTAJUIMYCCKAA KPpUCTAJUINYCCKAA peméTKa.

https://m.edso0.ru/00ael103e
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dusznueckue cBOMCTBA METAIIOB

XMMHNYECKUE CBOIICTBA METAJIIOB.

bubmuoreka [JOK

44 DIEKTPOXUMHUYCSCKHIA Psi/T HAPSHKEHUH METaJJIOB https://m.edsoo.ru/00ae1156
Oo6mue criocoOb! moay4YeHus MeTauioB. CIuTaBbl.
45 Beruncnenus 1o ypaBHEHUsAM XUMHUYECKHUX bubnuorexa [JOK
pCaKIIHii, €CIIU OJMH U3 PEareHTOB COJICPIKUT https://m.edsoo.ru/00ae1156
MIPUMECH
46 [TonsiTHE O KOPPO3UH METATIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6moreka [IOK
4 Hlemosrsie Meranet https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus Bubnuorexa LIOK
https://m.edsoo.ru/00ae14b2
49 Illenouno3eMeNbHBIC METAIIBI — KAJIBIIHN 1 bu6mmoreka [IOK
Marauit https://m.edsoo.ru/00ae15e8
50 Baxxueiime coequHEHNS KaJIbIIU bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHre U cucTeMaTU3alus 3HAHUI
n N bubnuorexa [JOK
52 JKécTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS https:/m.e dsi.ru 100361886
53 [IpakTuueckas padora Ne 6 mo teme "XKEcTkocTh bubnnoreka [JOK
BOJIbI U METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuoreka IIOK
>4 AioMHIi https://m.edscl)lo.ru/Oan1064
55 AmdorepHbIe cBOIICTBA OKCHIA U THIPOKCHIA Bubmorexa LIOK
https://m.edsoo.ru/00aelc64
56 Weneso bubmuoreka [JOK

https://m.edso0.ru/00ae1d86
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57 Oxkcunpl, Tuapokcusl v conu xenesa (1) u 1 bubmmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHe U CUCTEMATH3aIIMs 3HAHUMA 1
[IpakTuueckas pabora Ne 7. PerieHue
59 BKIlHepHMeHTaJII:)HBIX 3aJ1a4 110 TeMe «Bakuenme 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUS
Berarcnenus o ypaBHEHUSIM XHMHYECKAX
60 peaKIuii, ecliv OJIMH U3 PEareHTOB JaH B U30BITKE 1 bubnuoreka [JOK
WM COJICPXKHUT TpUMecH. BbIUMCIeHNsT MacCoBOM https://m.edsoo.ru/00ae1750
JIOJIA BBIXOJ1a TIPOJTYKTa PEeaAKIUN
61 O060011IeHre U CUCTEMATHU3aIMs 3HAHUMA 1
62 KonTponsnas pabora Ne4 no teme «BaxHeiine 1
METaJUTBl U UX COCTUHCHHUS
63 BemiecTBa 1 maTepualnbl B TOBCEAHEBHOM KU3HU 1 bu6mmoreka [IOK
YeJ0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIbl 1 Bubnuorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn SKOJOTHYECKUX TPOoOIeM 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O600IIEHNE U CUCTEMATH3AITUS 1 bu6mmoreka [JOK
3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHHE U CCTEMaTU3alNs 1 bu6mmoreka [JOK
3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6001IeHHE U CCTEMaTU3alNs 1 bu6mmoreka [JOK
3HaHU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Xumws, 8 kiace/ I'abpuensia O.C., OcrpoymoB W.I'., Ciagkos C.A., AKIIMOHEPHOE O0IIECTBO
«M3narensctBo «IIpocBemieHue»
» Xumwus, 9 knace/ I"'abpuensa O.C., Octpoymos WN.I'., CnagkoB C.A., AKITHOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Mertomueckoe mocooue. 8 kiacc (aBtopsl O. C. 'abpuensn, N.I'. Octpoymos, C.A. Crnaaxos).
[Tporpamma kypca xumun st 8—9 kiaccoB 001eo0pa3oBaTeNbHBIX YapexkaeHui (aBTopbl O.
C. I'abpuensa, U. T'. Octpoymos, C. A. Cnankos).

XuMmusi B TeCTax, 3afadax v ynpaxaeHusx. 8 kiace (aropsl O.C. 'abpuensiy,

N.B. TpuryOuax).

Metomrueckoe mocooue. 9 kiacc (aBropsl O. C. I'abpuemnsia, N.I'. Octpoymos, C.A. Craakos).
Xumus B TeCTax, 3ajauax 1 ynpaxHenusx. 9 kinacc (aBropst O.C. ['abpuensH,

N.B. Tpury6uax).

Terpaap 1151 1a60PaTOPHBIX OIMBITOB U MpaKkTHUecKuX padot. 8 kiacc (aBTopsl O. C.
I"abpuensn, 1.B. AxcéHoBa).

Terpanp st 1a00paTOPHBIX OTHITOB M MPAKTHUECKUX paboT. 9 ximacc (aBTopsl O. C.
I"abpuensn, 1.B. AxcéHoBa).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://ww.alhimik.ru. TIpeacraBieHs! ciieayroIIye pyOPUKU: COBETHI AOUTYPHEHTY, YIUTEIO
XUMUH, CIPABOYHUK (OY€HB OOJIbIIAsK TI0100PKa TaOJIUIT M CIIPABOYHBIX MATEPUAIIOB), BeCEast
XUMHUSI, HOBOCTH, OJTUMITHA/IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUUYECKHX CBEACHHUH).

2. http:/Amwwe.hij.ru. XXypaan « Xumust 1 5KH3HBMIIOHITHO M 3aHUMATEIBHO PAacCKa3biBaeT 000
BCEM MHTEPECHOM, YTO MPOMCXOUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.

3.http://chemistry-chemists.com/index.html. DaexTponHbIit )kypHAT «XUMHUKA U XUMHUSI», B
KOTOPOM TIPEICTABIICHBI OTBITHI [0 XUMHHU U 3aHUMATeIbHask HH(OPMAIIHS, TTO3BOJIFOLIHIE
yBJICYb YYEHHKOB SKCIIEPUMEHTAIBHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHast TuTeparypa o XMMHH.

5. http://www.prosv.ru/. TTocoOust ajist ydarmxcsi, B TOM 9UCIIe IS OATOTOBKH K MTOrOBOM
arrectaiu (OI'D u EI'D), Merotiueckue mocooust yist yuurenei, HayqHo-TIOMyJsipHast
JIUTEPaTypa 10 XUMHH.

6. http://1september.ru/. XKypHai npeaHa3HaueH He TOJIBKO Jisl yuuteneil. B Hém mpescraBieHo
0OJIBILIOE KOJMYECTBO PabOT YUCHHKOB, B TOM YHCIIE UCCIEI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii IIKOIBHBIHA MOPTAT CO CCHUTKAMHE
Ha 00pa30BaTEeNIbHBIC CAUTHI IO XHMHHU.

8. www.periodictable.ru. COopHUK cTaTeil 0 XUMHYECKHX SIIEMEHTaX, HILTIOCTPUPOBAHHBIH
IKCIIEPHMEHTOM.



