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INOACHUTEJBHAS 3AIINCKA

[IporpaMma o XMMHUH Ha ypOBHE OCHOBHOTO 00II[Ero 00pa30BaHus COCTAaBIICHA Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeILHON MPOTrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbIX B DI'OC 00O, a Takke HA OCHOBE
(benepanbHOM paboueld MporpaMMbl BOCIUTAHUS U C YYETOM KOHIIETIUH MPETOAaBaHUs
y4eOHOro npenMera « XuMush» B 00pa3oBareIbHbIX opranusanusax Poccuiickoi
denepanuu.

[Tporpamma o XxuMuu JaéT MPENCTaBICHUE O IEIsX, 00IIel cTparernu o0ydeHus,
BOCTIMTAHUS ¥ Pa3BUTHsI 00yUJaIOMIUXCS CPEACTBAMHU Y4eOHOTO TIPEIMETa, YCTAaHABIIBAET
o0s13aTeNIbHOE TIPEAMETHOE COIepKAHKE, MTPEelyCMaTPUBAET pacpeesieHHue ero 1o
KJIacCaM U CTPYKTYpPUPOBAHHE TI0 Pa3[esiaM M TeMaM MPOrpaMMbl IO XUMUH, OIPEIeTIseT
KOJIMYECTBEHHBIC U KAUECTBCHHBIC XapaKTEPUCTUKH COMEPIKAHHS, PEKOMEHIYEMYIO
MOCIIEIOBATEIBHOCTD U3YUYEHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKK Y4eOHOTO TpoIiecca, BO3PACTHBIX 0COOCHHOCTEH
0Oy4Jaromnuxcsi, ONpeaessieT BO3MOKHOCTH MPeIMeTa s pealn3aiud TpeOOBaHUHA K
pe3ylbTaraM OCBOEHHsI OCHOBHOM 00pa3oBaTebHOW POTpaMMbl Ha YPOBHE OCHOBHOTO
oO1ero o0Opa3zoBaHus, a Takke TpeOOBaHUM K pe3ysibTaTaM 00yYeHHUs XUMUU Ha YPOBHE
1eJIel U3ydeHUs MIpeaMeTa i OCHOBHBIX BHIOB yUe€OHO-I03HABATEILHON JEATEIbHOCTH
00ydJaromerocs Mo OCBOSHUIO Y4eOHOTO COIepKaHMS.

3HaHWE XUMUU CITY>KUT OCHOBOM 7151 (hOPMUPOBAHUSI MUPOBO33PEHHUS 00yJarOIIerocs,
€ro MPEICTABICHUN O MAaTEPUAIIBHOM €JUHCTBE MUPA, BAXKHYIO POJIb UTPAOT
dbopMupyeMbie XUMHUEH MPEICTABICHUS O B3AMMONPEBPAIIEHUSIX SHEPTUHU U 00
ABOJIIOIIMY BEIIECTB B MPUPOJIE, O MyTIX PEIICHUS IITOOAIBHBIX MPOOIEM yCTOHIHUBOTO
Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPIrETUUECKOM, MUILIEBOM U SKOJIOTHYECKON
0€30MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

N3ydenne xumun:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH JIJIs1 caMOpa3BUTUS U (POPMUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00111el 1 (PyHKIMOHAJIBbHON rPaMOTHOCTH;

BHOCHT BKJIaJl B QOPMUPOBAHHE MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HAaBBIKOB UX CAMOCTOSITEIbHON YyUeOHOH AESITEIbHOCTH, SKCIEPUMEHTATIbHBIX U
HCCIIEZIOBATEIbCKIX YMEHNUN, HEOOXOAUMBIX KaK B IIOBCEHEBHON XKHU3HU, TaK U B
npodeCcCHOHATBHON EATeTLHOCTH;

3HAKOMUT CO CTIEIIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IVIS,/Ia HA €JMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM 3TANIOM B
(bopMUPOBAaHUU €CTECTBEHHO -HAyYHOW I'PaMOTHOCTH OOYyYaroIIUXCs;



crocoOcTByeT (POPMUPOBAHMIO IICHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO- HAyYHBIM
3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJIA]l B KOJIOTHYECKOE 00pa3oBaHue
00y4Jaronuxcs.

JlaHHbIE HaMpaBiIeHUs B 00yUYE€HUU XUMUU 00ECIEUnBalOTCA ClIeUPUKON COnepKaHuUs
y4e0HOTO TIpeIMEeTa, KOTOPBIH SBISICTCS MEAArorniecKy aaTHPOBAHHBIM OTPaKCHUEM
0a30BOI HAYKW XMMHUH Ha OMPENCIEHHOM dTare €€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTI'O 00111€r0 00pa30BaHUs OPUEHTUPOBAH HA OCBOECHUE
00y4aroIMMHKCS CUCTEMBI IIEPBOHAYAIIBHBIX IOHATUN XUMHUU, OCHOB HEOPTaHUUYECKOM
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHSATUH OpraHUu4eCKOM XUMUHU.

CrpykTypa cojiep>KaHus MPOTPaMMBI IO XUMUHU C(HOPMHUPOBAHA HA OCHOBE CHICTEMHOTO
noaxoja K e€ uzydenuto. CopepkaHue CKJIQIbIBACTCS U3 CUCTEMbI TOHSATUNA O
XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMbI MOHATUN 0 XUMHUYECKOH peakiuu. O6e
ATU CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MIPUHIIUITY MTOCIEA0BATEILHOTO Pa3BUTHS
3HAaHUU Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO -MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCEr0 €CTECTBO3HAHMUS;
— Ilepuoguueckoro 3akoHa /1. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMMY;
— YYEHHsI O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— IPEACTABICHUH 00 3IEKTPOIUTHYECKON JUCCOLUALMY BEIIECTB B PaCTBOPaXx.

TCOpeTI/I‘-IeCKI/IC SHAaHUS paCcCMATPpUBAIOTCSA HaA OCHOBE SMITMPHUYCCKHU ITOJTYUCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA ITOCIICAOBATCIBHO OT OJHOI'O YPOBHA K APYTOMY,
BBIITOJIHAA q)YHKIII/II/I OOBSICHEHUS H IIPOTrHO3UPOBAHUA CBOﬁCTB, CTpOCHUA U
BO3MOXKHOCTEH IMPAaKTUICCKOI0 NPUMCHCHUS U ITOJIYUCHHUA N3YYaCMbIX BCIIICCTB.

OcBoeHme MporpaMMBbl 0 XUMHUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKOW COCTABJIAIOIIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAYyYHOMY 3HAHUIO U METOAaM NO3HAaHUS B Hayke. M3yueHue
XUMHH IIPOUCXOIUT C MPUBJICUCHUEM 3HAHUN U3 paHee N3YYCHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

[Tpu n3ydeHnn XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XUMHUECKON HAYKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKOMN JCSITEIIbHOCTH YeI0OBEKa U
KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOH KyJBTYpPHI. 3a/1a4a y4eOHOTO ITpeIMeTa COCTOUT B
(GhOpMHUPOBAHUY CUCTEMBI XUMUUYECKUX 3HAHUN — BaXHEHTTNX (DAKTOB, MMOHATHA,
3aKOHOB U TEOPETUYECKUX TMOJIOKEHUM, JOCTYITHBIX 0000IIEHII MUPOBO33PEHUYECKOTO
XapakTepa, s3bIKa HayKH, B MPUOOIICHUH K HAyYHBIM METO/IaM TTO3HAHUS MTPU U3yICHUH
BELIECTB U XMMUYECKUX peakluid, B (GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIIbHBIX
YMEHUH U UX MPUMEHEHUU B YUEOHO-TI03HABATEIHPHON U yI€OHO-HCCIIEI0BATEIHLCKOM



NeATEeIbHOCTH, OCBOEHUH MPaBmI 0€30MacHOT0 oOpaleHusl ¢ BEIIECTBaMU B
HOBCETHEBHON KU3HU.

[Tpu u3ydyeHnn XMMHUHM Ha yPOBHE OCHOBHOTO 00IIero 00pa30BaHus BaXKHOE 3HAYECHUE
npUOOpEH TaKue LeH, KaK:

— hopMUpPOBAHUE UHTEIJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHHIo,
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHUH, CIIOCOOHOM a1anTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaMpaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOIIEHNE 00YJarOIIIXCs K
CaMOCTOSITEIIbHON TT03HABATEIHHON JIEATEILHOCTH, HAyYHBIM METOJIaM TTO3HAHUS,
(bOpPMHPYIOIITIM MOTHUBAITUIO ¥ Pa3BUTHE CITOCOOHOCTEH K XHMHH,

— obecredeHue ycinoBui, CioCOOCTBYIOIUX TPUOOPETEHNIO 00YHAIOIMMUCS OIbITa
pa3HOOOpa3HOM AESITEIbHOCTH, TIO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB
(KJTrHOYEBBIX KOMITETEHIMI ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHNE JUIsl PA3JIMUHbIX BUJIOB
NEeSATENbHOCTH;

— opmupoBanue obmel GyHKIIMOHATFHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHCIlie YMEHUN OOBSICHITD U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS
Y OTIBIT, TOJIyYECHHbIE TPU U3YUYEHUU XUMUH, IPUMEHSTh UX MIPU PEIICHUU TPOOJIEM B
IIOBCETHEBHOM KU3HU U TPYIOBOM AEATEIBHOCTH;

— (hopmupoBaHue y 00yqaromuxcsi TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JIJIS1 BEIPAOOTKHU IKOJOTUYECKH 11eJIeCO00Pa3HOTO TTOBEACHUS B
OBITY U TPYIOBOMU JIEATEIIBHOCTHU B LIEJISAX COXPAHEHHS CBOETO 3I0POBbS U OKPYKAIOIICH
MIPUPOAHOMN CPENBI;

— pa3BUTHE MOTUBAIIMH K 00yYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHUS 00IIEUEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIIS U HAMIPABJICHHOCTH JajbHEHIIIEro 00yYeHu .

OO611ee ynciIo YacoB, OTBEAEHHBIX ISl U3YYEHHUsI XUMUU HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus, coctanisieT 136 yacoB: B 8 kitacce — 68 vacoB (2 yaca B Hezlel0), B 9
Kiacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKAHUE OBYYEHUA

8 KVIACC
ITepBoHayanbHbIe XHMHYECKHE IIOHATHSA

[Ipeamer xumuu. Ponb XMMHUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Pu3nMyecKre CBONCTBA BEUIECTB. ArperaTHoe cCoCcTosiHUE BelecTB. [lonsitue o
MeTo/ax Mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3fiesieHus CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUE 3JIEMEHTHI. CUMBOJIbI XUMHUUYECKUX AIIEMEHTOB.
[IpocThie 1 cH0XKHBIE BellleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas hopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
ITIOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENBHASA aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJISIpHast Macca. MaccoBas 10151 XUMHYECKOIO 3JIEMEHTA B COCUHECHUU.

KonunuectBo BemectBa. Monb. MonsipHast macca. B3anmMoCBsI3b KOJIMUECTBA, MACCHI U
YHCJIa CTPYKTYPHBIX €IUHUI] BelecTBa. Pacuétel mo popmynam XxuMuueckux
COCIMHECHUMU.

PU3NUECKUE U XUMUUYECKHUE SIBJICHUSA. XUMUYECKAs peaKIus U €€ NpU3HaKku. 3aKOH
COXPaHEHMs MacChl BEIIECTB. XUMUYECKHUE ypaBHeHUs1. Knaccuukaius XuMHUIeCKUX
peakuuil (COeAUHEHNUs, PA3JIOKEHUS, 3aMEIIeHNs, 0OMEHA).

Xumuueckuii IKcnepumernm:

3HAKOMCTBO C XUMHUYECKOH TTOCYIOH, TIPaBIIIaMH PaOOTHI B JTA0OpaTOpUU 1 TIpUEMaMHU
oOpareHus ¢ 1abopaToOpHBIM 000PYIOBAaHUEM, U3YICHHE U ONMCaHNEe QU3NUECKUX
CBOMCTB 00pa3iioB HEOPTAHUYECKUX BEIIECTB, HaOMOneHHEe PU3NUYECKUX (TIIaBICHHUE
BOCKa, TassHHE JIbJIa, paCTUPAHUE caxapa B CTyNKe, KATICHWE W KOHICHCAIHS BOJIBI) U
XUMHYECKHX (TOpEHUE CBEUH, MPOKAIIMBAHNE METHOHN MPOBOJIOKH, B3aUMOJICHCTBHE MeTia
C KHCJIOTOM) SIBJICHHM, HAOIOIEHNE U OTMMCAaHUE TIPU3HAKOB MPOTEKAHUS XUMUIECKIX
peakiuii (pa3noKeHue caxapa, B3auMOICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenne runpokcuaa menu (I1) mpu HarpeBaHum, B3aMMOACHCTBHE Kelle3a ¢
pactBopom cosii Menu (II), uzyuenne cnocoOOB pa3iesieHHs] CMECEH: ¢ TOMOIIbIO
MarHura, GUIBTPOBaHNE, BBITAPUBAHKE, JUCTHIUISIIHS, XpoMaTorpadus, MpoBeIeHUE
OYHMCTKH TTOBAPEHHOW COJIH, HAOIIOIEHNE U OTMMCAHUE PE3YJIBTaTOB MPOBEIACHUS OTIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHIe MOJIETICH MOJIEKYIT
(IIapOCTEP>KHEBBIX).

BakHel1ue nNpeacTaBUuTe/ M HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kucinopon — aineMeHT u mpocToe BELIECTBO.
Haxoxnenue kucnopoja B npupose, Gu3niyeckue 1 XMuMUYecKue CBOMCTBRa (peakiuu



ropenus). Oxcunel. Ilpumenenne kucnopona. CrnocoObl MOTyYeHHUs KUCIOPOaa B
naboparopuu u npoMelnieHHOCTU. KpyroBopot kucinopoaa B npupozae. O30H —
IIOTpONHAst MOAU(UKAIHS KHCIOPOAA.

TeroBoit 3P PexT XuMUIecKon peakiui, TEPMOXUMUYECKUE YPaBHEHNUS, IK30- U
SHAOTEPMHUYECKUE peaklMK. TOIUIMBO: Yroyiib U METaH. 3arpsa3HeHue BO3AyXa, yCUICHUE
napHUKOBOTO 3 (exTa, pa3pyIieHrne 030HOBOTO CJIOS.

Bonopon — aneMeHT u mpoctoe BenecTBo. HaxoxkieHue Bogopoaa B Npupoje,
du3nuecKrue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTy4eHus. Kuciaorer u
COJIH.

MounsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnueckue cBOKMCTBa BOAbL. Bona kak pacrBoputens. PactBopel. HacklieHHbIE 1
HEHACBIILICHHBIE PACTBOPBI. PacTBOpMMOCTB BemECTB B Bozie. MaccoBas 40JIs BEIIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHUA. Poibs pacTBOPOB B IPUPOJE U B
’KU3HHU 4yesoBeka. KpyroBopor Bozbl B ipupo/ie. 3arpsi3HeHHe NpUpoAHbIX Box. OXxpaHa n
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus neoprannyeckux coeauHeHuil. Oxcuapl. Knaccuduxarus okCHmoB:
cosieoOpa3ytoiine (OCHOBHBIC, KUCIIOTHBIEC, aM(OTEPHBIC) U HECOTICOOpa3yIOIIHe.
Homenknarypa okcuoB. @Pu3n4ecKre 1 XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHue
OKCHJIOB.

OcnoBanus. Knaccuduxkarust ocHOBaHUH: MIETOYM U HEPACTBOPHUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBaHuil. @U3M4YECKUE U XUMUYECKUE CBOWCTBA OCHOBAaHUM.
[Tosryuenue ocHOBaHHUM.

Kucnoter. Knaccuduxkarus kucnor. Homenkinarypa kucior. ®u3ndeckrue 1 XUMUIECKUC
cBomcTBa KUCIOT. Pag aktuBHOCTH MeTtaiuioB H. H. bekerosa. [1ony4yenue Kucior.

Comu. Homenkiarypa cosneil. @u3znueckue 1 XuMU4YecKue cBoicTBa cosel. [lomyuenue
COJIEH.

['eHeTnueckas CBS3b MEXIY KllacCaMU HEOPTaHMYECKUX COSIUHEHHH.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpENETICHUE COIEPKaHns KUCIOpOoaa B BO3LyXe, MOIyYeHHEe, COOMpaHHe,
pacrno3HaBaHHUE U U3yYEHUE CBOMCTB KUCIOPO/a, HaOMI0ICHNE B3aMMOICHCTBHS BEIIECTB
C KUCJIOPOJIOM | YCJIOBUS BOBHUKHOBEHUS U MPEKPAIICHUs TOpeHHsI (TToXKapa),
O3HaKOMJIEHHE ¢ 00pa3liaMH OKCHIOB U OMKUCAaHUE UX CBOMCTB, MOJy4eHHE, COOMpaHue,
pacro3HaBaHHUE U U3yUeHUE CBOWCTB BOJIOPO/a (TOPEHHE), B3AMMOICHCTBHE BOJOPO/IA C
okcugom meau (I1) (Bo3MOKHO MCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOICHHUE
00pa31oB BEIIECTB KOJTUYECTBOM 1 MOJIb, HCCIIEIOBAHUE OCOOCHHOCTE pacTBOPEHUS



BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C OMPENEIEHHON
MAaCCOBOU JIOJIEM PACTBOPEHHOIO BEMIECTBA, B3AUMOJICVICTBUE BOABI C METAIIAMU
(HaTpueM U KaJblreM) (BO3MOXKHO UCTIOL30BaHUE BUIEOMATEPUAJIOB), UCCIICTOBAHUE
00pa3iioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOACHIUE N3MECHCHUS
OKpacKH MHIUKATOPOB B paCTBOPaX KUCJIOT U MIET0UeH, U3YUYCHHUE B3aUMOJICUCTBUS
okcuga meau (I1) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCJIOT ¢ METAJIJIAMU, PEaKIui
HEUTpaJIU3alli1, OTYUYECHHE HEPACTBOPUMBIX OCHOBAHU, BEITECHEHUE OJJHOTO METaJlja
JIPYTHUM U3 PacTBOPA COJIHU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxkuelume
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepunoanuecknii 3axoH u lleprnoanyeckas cucrema xumu4eckux diemenTos /1. U.
MenaeneeBa. Ctpoenue aroMoB. XUMHYECKasi CBsA3b. OKUCINTENbHO-
BOCCTAHOBUTEJbHBIE PeaKIUU

[lepBbie MOMBITKH KJIaCCU(PUKAIIUNYA XUMUYECKHX AJIeMEHTOB. [loHsTHE O rpymnmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIE U IIEeT0OYHO3EMETbHBIC METAJUTbI, TaJIOTEHBI, HTHEPTHBIC
rasbl). DIIEMEHTHI, KOTOPbIE 00Pa3yIOT aM(POTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[lepnonnueckuit 3akoH. [lepuonnueckas cucrema XuMudeckux 3meMeHToB /1. 1.
MenneneeBa. Kopotkonepronnas u nnuHHonepuoanas Gopmsl [lepuonuueckoit
cucteMbl xuMuueckux emeHToB . 1. Menaeneesa. [lepuons! u rpynmel. duzndeckuii
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI MJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX snep. M3otonsl. DnexkTponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUUYECKHX 31eMeHTOB [lepronnueckoit
cucremsl /. 1. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO JIEMEHTA I10 €T0
nonoxkenuto B [lepunonnueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PANyCa aTOMOB XUMUYECKUX JIEMEHTOB, METAJUINYECKUAX
Y HEMETAJUIMYECKUX CBOWCTB IO TPYyNIIaM U IIEPUOAAM.

3Hauenue [lepuonmueckoro 3akoHa u [lepruognyeckoil CUCTEMbI XUMAYECKUX 3JIEMEHTOB
IUIS pa3BUTHUSA HayKu U nipakTuku. 1. 1. MenneneeB — yu€HbIi U rpaKJaHuH.

Xumuueckas cBsi3b. KoBanieHTHas (TIOJIsipHAsi U HEMOJISIPHASI) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKHUX AIEMEHTOB. IOHHAs CBSA3b.

Crenenn okuciaeHus. OKHCIUTEIIHFHO -BOCCTAHOBUTEIIBHEIC pCaKnuu. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenHm:

M3y4YeHHE 00pa3lioB BEIIECTB METAJIIOB U HEMETAIIOB, B3aUMOCHCTBUE THAPOKCH 1A
IIMHKA C paCTBOPAMH KUCJIOT U IIEJI0YEH, TPOBEICHUE OMBITOB, WITHOCTPUPYIOIIUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHUE, peakiiuK pa3IoKEHUs,
COCJIMHECHUA).



Mesrcnpeomemmnuwie ceasu

Peanmaum{ MCKIIPEAMETHBIX CBA3EH ITPHU NU3YyUYCHUU XNMHUH B 8 KJ1acce OCYHICCTBIIACTCA
qcpe3 UCIIOJIb30BAHUC KaK O6I]_II/IX CCTCCTBCHHO- HAYYHbIX HOH?ITHfI, TaK U HOHHTHﬁ,
SABJIIAIONIHUXCA CUCTCMHBIMUA JJIs1 OTACJIBHBIX IIPEAMCTOB €CTCCTBCHHO -HAYYHOI'O IMUKIIA.

OOmIre ecTeCTBEHHO- HAyYHBIE TIOHSTHS: HAyYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJiu3, CUHTE3, KiacCuuKaius, mepuoguIHOCTb, HAOIIOICHUE, SKCIIEPUMEHT,
MOJEIMPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIM1, U30TOIIHI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUUYECKUH 3apsij, BEIIECTBO, TEIO, 00BEM,
arperarHoe COCTOSIHHE BEIIEeCTBA, ra3, (PU3ndecKue BEIMINHBI, CIUHUIIB H3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE3/161, COIHIIE.

buomnorus: dorocunrtes, aApixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TOPO/IBI, TOJIE3HbIE
UCKOTIAeMBbIC, TOTUTMBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYecKas peaKkuus

[Tepuognueckuii 3akoH. Ilepuonnueckas cucremMa XuMnu4yeckux anneMeHToB /1. 1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJUsl, KAJIbLUUA U UX COCTMHEHUN B COOTBETCTBUM C
MIOJIO’KEHUEM 3JIEMEHTOB B lleproanueckoil cucteme U CTpOEHUEM UX aTOMOB.

Crpoenue BenecTBa: BUIbl XUMUUECKON CBSI3U. TUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XAMHUYECKOU CBS3H.

Krnaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKUE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHHU,
TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKkuX peakiuii o pa3iudyHbIM IpU3HAKaM (110 YHCIY U COCTABY
Y4YacCTBYIOIIMX B PEAKIIUU BELIECTB, 110 TEIIOBOMY 3(PPEKTY, 10 U3MEHEHUIO CTETNIEHEN
OKHUCJIEHUS] XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYaCTUIO KaTalau3aTopa).
DK30- ¥ D3HAOTEPMHUYECKHE PEAKLINHA, TEPMOXUMHUYECKUE YPABHEHNUS.

[TonsiTrie 0 ckopocTy XUMU4Yeckon peakiuu. [lonsTue 06 06paTUMBIX 1 HEOOPATHMBIX
XUMHUYECKHUX peakuusax. [IoHsATHE O TOMOTEHHBIX U FeTEpOreHHbIX peakuusax. [lonsartue o
karainuse. [lonsatue o XummuyeckoM paBHOBeCUU. PAKTOPBI, BIMAIOIIKAE HA CKOPOCTh
XUMHAYECKOU PEAKIIUN U MOJ0KEHHE XUMUYECKOTO PABHOBECHSL.



OKHCIANTENBEHO-BOCCTAHOBUTEBHBIE PEAKLIUH, 3JIEKTPOHHBIN OajlaHC OKUCIIUTENBHO-
BOCCTAHOBUTENBHOMN peakuuu. CocTaBieHne ypaBHEHU OKUCIUTEIBHO -
BOCCTAaHOBMTEJBHBIX PEAKIIMN C UCIIOIB30BAHUEM METO/IA 3JIEKTPOHHOTO OaslaHca.

Teopus 3MEeKTPOIMTUYECKON THUCCOUMAlNN. DIEKTPOIUTHI U HEANEKTPOIuThl. Karnonsl,
aHWOHBI. MeXaHN3M JUCCOLMALMY BEUIECTB C PA3IMYHBIMU BUJAMH XUMHUYECKOU CBS3H.
Crenens nuccouuanuu. CUiabHbIE U ClIa0ble JEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YCioBus MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa, MOJIHbIE U
COKpalIEHHbIC NOHHBIE YpaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIECH B
CBETE MPECTABICHUIN 00 IEKTPONIUTHYECKOM auccoranuu. KauecTBeHHbIE peaKIuu Ha
HUOHBI. [IoHATHE O TUAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJICTIIMU KPUCTAIUTMYCCKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB —
METAJUIOB U HEMETAIIOB (rpaduTa 1 anmasa), CIIOKHbBIX BEIIECTB (XJI0pUIa HATPHUs ),
HCCIIeIOBAaHNE 3aBUCMOCTH CKOPOCTH XMMHUYECKON PEaKIIUU OT BO3ACHCTBHS
paszInuHbIX (aKTOPOB, UCCIEAOBAHUE FIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB,
mpoIecca JUCCOIMAIMY KUCIIOT, Ie04Yel U coiel (BO3MOXKHO HUCIIOJIB30BaHUE BHUJICO
MaTepHaJIOB), MPOBEJACHUE OIBITOB, MIUTFOCTPUPYIONINX MPU3HAKA MMPOTCKAHUS PEAKITUN
MOHHOTO 0OMeHa (oOpa3oBaHuE OCajiKa, BhIICJICHHE ra3a, 00pa3oBaHUE BOJIbI), OTIBITOB,
WUTIOCTPUPYIOIINUX TTPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIMi (TOpeHHE,
pEeaKIuy pa3IoKEeHUsI, COSAMHEHUS ), pACITO3HABAaHNE HEOPTAHNIECKUX BEIICCTB C
TTOMOIIIBIO0 KQU€CTBEHHBIX PEAKIIMK Ha MOHBI, PEIICHUE IKCIICPUMEHTAJILHBIX 3a]1a4.

HemeTanuabl 1 MX coeAMHEHUS

Oomras xapakTeprucTuka raaoreHoB. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIC
creneHu okucieHus. CTpoeHne U pu3ndeckre CBOMCTBA MPOCTHIX BEIECTB — TAJIOTEHOB.
XuMUYeCcKue CBOMCTBA Ha MpUMepe Xjiopa (B3auMOAECHCTBHE C METaIJIaMH,
HEMeTaJlIaMH, 1esnoyamMu ). Xsnopooaopod. CosgHast KUCI0Ta, XUMUYECKHE CBOKCTBA,
noJiy4eHue, npuMenenue. JleiictBre xjopa 1 XJ0poBOJOPO/Ia HA OPTaHU3M YEJIOBEKa.
Bakneiiive XJI0puabl ¥ UX HaXOXKICHHUE B PUPO/IE.

O6mas xapakrepucTrka 351eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHne u (GU3N9IeCKre CBOMCTBA MTPOCTHIX BEIICCTB
— KHCIIOPO/A U CePhl. AJUTOTPOITHBIC MOIU(DHKAIINN KACIIOPOIA U CePhl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOIOpO, CTPpOCHHUE, PU3NUYECKUE U XUMUYECKUE CBOMCTBA. OKCUIBI
CephI KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, GU3HIECKUE U
XMMUYECKHUEe cBOMCTBRa (00IMe KaK MpeACcTaBUTENs Kiacca KUCIOT U crienuduueckue).
XUMHUYECKHE PEaKIIUH, JISKAINE B OCHOBE TPOMBIIICHHOTO CIIOCO0a TOTyYCHHUS
cepHol kucioThl. [Ipumenenne cepHoit KucaoTbl. Coau CepHOM KUCIIOThI, KAU€CTBEHHAS
peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coequHEeHU B pupoae. XUMHUYECKOE



3arpsi3HEHUE OKPYKAIOIIEH cpeibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOMKIM,
3arpsi3HEHHUE BO3/1yXa U BOAOEMOB), COCOOBI €r0 NPEJOTBPALIEHUS.

OO6mrast xapakTepucTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUST aTOMOB,
XapaKTepHBIE CTETICHN OKUCIICHHsI. A30T, paCpOCTPAHECHUE B MPUPOJE, PU3NIECKUE U
XUMHu4eckue cBorictBa. KpyroBopot azora B npupoje. AMMUak, ero Gusuiyeckue u
XUMUYECKHE CBOWCTBA, TTONy4YeHHE 1 npuMeHeHue. Coiau aMMoHHMS, UX (U3UIECKUEC U
XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHast peakiiisi Ha MIOHbI aMMOHHSL.
A3OTHas KUCNOTA, €€ moaydeHne, GU3NIecKue U XUMUIEeCKHUE CBOMCTBA (00IHe Kak
MIPENCTaBUTEINS KJTacca KUCIIOT U cneruduueckue). Mcmonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaY€CTBE MUHEPATBHBIX YIOOPCHHH. XUMHUECKOE 3arps3HCHHEC
OKPYXaIOIIeH Cpelbl COCTUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arPS3HEHUE BO3IyXa,
MOYBKI ¥ BOJOEMOB). Docdop, amutorponHsie Mmoaudukannu dpocdopa, hpusznueckue u
xuMuueckue cpoiictBa. Oxeua gocdopa (V) u bocdopnas kucnora, Guznyeckue u
XUMUYECKHUE CBOMCTBA, onyueHue. Mcmonp3zoBanue hocdaroB B kadecTBe
MUHEPaJIbHBIX YI0OPCHHH.

O6mras xapakrepucTrka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS. YIIEpPO/l, aJUIOTPOIHbIE MOIU(PUKALINH,
pacnpocTpaHeHue B pupoje, GU3NIeCKue 1 XUMHUECKHUEe CBOMCTBA. ACOpOIus.
Kpyrosopot ymiepona B npupone. OKcuanl yriepoaa, ux (u3ndeckue 1 XuMUYeCKre
CBOMCTBA, JICCTBUE HA KMBbIE OPTaHU3MBbI, ITOJIYYEHUE U IPUMEHEHNE. DKOJIOTUUYECKHE
po0sIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV), runoresa mobanbHOTO MOTETUICHHUS
KJIUMara, MapHUKOBBIN 2P (DeKT. YronbHas KUCI0Ta U €€ Cou, uX GU3n4ecKue u
XUMUYECKHUE CBOMCTBA, OJyYeHHE U ITpuMeHeHre. KauecTBenHas peakius Ha KapOoHat-
noHbl. Mcnonb3oBaHue kapOOHATOB B ObITY, METUIIMHE, TPOMBIIINICHHOCTH U CEITLCKOM
XO35IMCTBE.

[TepBoHauaIBHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAUHEHUAX YIIIepoaa
(MeTaH, 3TaH, STUJICH, alleTUJIEH, ATAHOJ, INIUIEPUH, YKCyCcHas kuciioTa). [Ipupognbie
MCTOYHUKH YIJIEBOIOPOAOB (Yroiib, IPUPOAHBIN Ta3, HEDTh), MPOAYKTHI UX NepepadboTKu
(6eH31H), UX POJIb B OBITY U MPOMBIILUICHHOCTH. [IoHSATHE 0 OMOTOTHYECKH BaXKHBIX
BEIIIECTBAX: KUPaAX, OENKax, YIIIEeBO/IaX — U UX POJIM B KU3HU YeJoBeka. MarepuanbHoe
EIMHCTBO OPTAaHUYECKUX U HEOPTaHUIECKUX COSAMHEHUH.

Kpemnuii, ero ¢husnveckne 1 XMuMUYECKHE CBOMCTBA, TOTyYEHHUE U TPUMEHEHHE.
Coenunenust kpemHus B npupozae. OOiue npeacrasienus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM KuciioTe. CHIIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Bakneiimme cTpouTenbHbIE MaTepralbl; KEpaMHUKa, CTEKIJIO, IIEMEHT, OCTOH,
xene300etoH. [IpobneMbl 0€30MacHOTO UCTIOIB30BAHMS CTPOUTEIBHBIX MAaTEPHAIIOB B
MOBCEHEBHOM JKU3HMU.

Xumuueckuit IKCnepumenm:



U3y4eHHe 00pa30B HEOPTraHUYECKUX BEUIECTB, CBOMCTB COJISIHOM KUCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI M HAOIIONECHNE MPU3HAKOB UX MPOTEKAHNUS,
OTBITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUYECKUE CBOMCTBA raJJOT€HOB U UX
COEIMHEHHI (BO3MOKHO MCITOJIb30BAaHUE BUIEOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpasiaMu XJ0puJi0B (TaJOreHU I0B), 03HAKOMJIEHHUE ¢ 00pa3liaMu Cephl U €€
COoeIMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHHE BUICOMATEpHAIIOB), HAOIIOICHHUE Mpoliecca
oOyTIIMBaHMsI caxapa Moj ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOThI, NU3yUeHUE
XUMHUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI KUCIOTHI, MPOBEACHUE KaueCTBEHHOU
peaknuu Ha cyiab(}ar-uoH v HaOIIOIeHNE TTPU3HAKA €€ MPOTeKaHUsl, 03HAKOMJICHUE C
(U3UYECKUMH CBOMCTBaMH a30Ta, (hocdopa u uxX coequHEHUH (BO3MOKHO
MCII0JIb30BaHUE BUAEOMATEPHUAIIOB), 0Opa3liaMu a30THBIX U (hocPOpHBIX yIoOpeHuH,
MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUCHUE CBOMCTB aMMUaKa, IPOBE/ICHUE
Ka4eCTBEHHBIX PEaKIIUi Ha HOH aMMOHUS U (pocdar-uoH u u3ydeHue Mpru3HaKkoB UX
MIPOTEKaHUsl, B3aUMOAECHUCTBUE KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C MEABIO
(BO3MOKHO MCTIOJIB30BAaHUE BHIEOMATEPUATIOB), U3YUEHUE MOJIEICH KPUCTAIINYECKUX
pemeéTok anMasa, rpadura, dpyuiepeHa, 03HaKOMJICHUE C TTPOILIECCOM aJCcOpOLIUU
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOTasa,
MOJIy4eHHe, COOMpaHKe, pacClioO3HaBaHUE U U3YUEHUE CBOMCTB YITIEKHCIIOTO Iasa,
MPOBEICHNE KaY€CTBEHHBIX PEeaKIIUi Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE
MIPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C MPOAYKIIUEN CUITMKATHOU
MIPOMBIIIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxuHeimme
HEMETAJUIbl U UX COCAUHEHUSD.

MeTa/ibl U UX COeAMHEHHUS

OO011ast XxapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJIIOB HA OCHOBAHUU UX
nonoxenus B [lepuonnueckon cucreme xumnueckux 3meMeHToB . . MenneneeBa u
cTpoeHus aroMoB. CTpoeHne MeTa/iIoB. MeTaindeckast CBA3b U METaJuInYecKas
KPHUCTAJUIMYECKAsl PEIIETKA. DNEKTPOXUMHUYECKUI Psil HAPSKEHUN METAJLIOB.
duznyeckue 1 XuMUYECKue CBocTBa MeTayioB. O0mIKe criocoObl MOIy4eHUs
MeTaiuioB. [IoHATHE 0 KOPPO3HHM METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
koppo3uu. CIiaBbl (CTallb, YyTYH, TIOPATIOMUHAN, OPOH3a) U X TIPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[I{esrounble MeTAIUIBL: NTOI0KEHUE B IIepuoanueckon cucTeMe XMMUYECKUX JIEMEHTOB
1. 1. Menzeneesa, CTpoeHUE UX aTOMOB, HaxXoxeHue B npupone. Gusnueckue u
XUMUYECKHE CBOMCTBA (Ha MpUMepe HaTpusl U Kanusi). OKCHIIbI M TUIPOKCH/IBI HATPUS U
Kanus. [IpuMenenne menouHbIX METAIIIOB U UX COCIMHEHUMN.

[I{esrouHO3EMENBHBIE METAJUIBI MArHUM M KAJIBIUK: nTosoxkeHue B [lepruoguueckon
cucreMe XuMU4ecKux 31neMeHToB 1. Y. MenzeneeBa, CTpO€HUE UX aTOMOB, HAXOKICHUE
B npupone. Gusnyeckue 1 XMuMAYECKHE CBOMCTBA MarHus U Kanbuus. Baxuenmue



COEMHEHUS KaabIns (OKCUJI, TUAPOKCH, CONH). JKECTKOCTH BO/BI U CIIOCOOBI €&
YCTpaHEHHS.

AsmromuHAN: nosiokeHue B [lepuonnueckoit cucreMe XuMH4IeCKux emeHTos . U.
MeneneeBa, CTpOCHHE aTOMa, HAX0XKAECHUE B ITpupoae. PU3ndyecKkue 1 XMMUYECKUE
CBOMCTBA aTtOMUHUSA. AM(OTEPHBIE CBOMCTBA OKCHUA U THAPOKCHIA ATTFOMUHMSL.

Keneso: nonoxenue B [lepuonnueckoi cucteMe XUMUYECKUX 31eMeHToB [I. 1.
MenpeneeBa, CTPOEHUE aTOMa, HAXOXKI€HUE B pupojie. DU3NUECKUE U XUMUYECKUE
cBoMcCTBa xene3a. Okcubl, THAPOKCH b U conu xkenesa (I1) u xenesza (II), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3ilaMy METaJIOB U CIUTABOB, NX (PU3NYECKUMH CBOWCTBAMH,
U3yYCHHE PE3YJIETaTOB KOPPO3UH METAIIIIOB (BO3MOKHO HCITOJIH30BAaHUE
BUJIEOMAaTEPHAJIOB), 0COOCHHOCTEH B3aMMOICCTBUS OKCH/IA KaJIbIMs U HATPUSI C BOJOM
(BO3MOXXHO MICIIOJIb30BAaHHE BHICOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOpeHUs JKeye3a B KUCIOPoe (BO3MOXKHO HCIIOIb30BaHNE BUICOMATEPHATIOB),
MIPU3HAKOB IIPOTEKAHUS KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJIbIIHs, aTIOMUHHS,
nuHka, xenesa (I1) u xxenesa (I1), menu (II), HabnrogeHne U onKMcaHue NPOLECCOB
OKpalIMBaHMs TUTAMCHU HOHAMH HATPHS, KA M KaJIbIUs (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHHS U
THUAPOKCHIA ITMHKA, PEIIEHNEe YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxueh e
METaJIIbl M UX COSTUHCHUS.

XHMMHUS M OKPY/KaIOLIas cpeaa

BGH_IGCTBa U MaTcpuraJibl B HOBC@HH@BHOﬁ ’KHU3HH YeJloBeKa. be3onmacHoe ncnoiab30BaHue
BEIICCTB U XUMHNYCCKHUX peaKum“I B 6BITy. HepBa;I IMOMOIIb IMTPHU XUMHUYCCKUX OKOIr'axX U
OTpPaBJICHUAX.

XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpelibl (MpeiesibHas IOy CTUMast
KOHIIEHTpatus BemiecTs, ganee — [1J1K). Ponb xuMun B pereHun 3K0I0THIeCKUX
npoOyeM.

Xumuueckuii IKcnepumenm:
n3ydeHue o0pas3iioB MaTepuasioB (CTEKIIO0, CIIJIaBbl METAJNIOB, TOJIMMEPHBIE MATEPUAIIbI ).
Mesrcnpeomemmnunie ceasu

Peanmaunﬂ MCIKITPCAMCTHBIX CBs3CH IIpHN U3yUYCHUU XNMHUH B 9 knacce OCYIICCTBIIACTCA
4Cpe3 UCIIOJIB30BAHUC KAK O6IHI/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/If/'I,
ABIAIOIINUXCA CUCTCMHBIMHA IJIA OTACIIBbHBIX ITPCAMCETOB CCTCCTBCHHO -HAY4YHOI'O IIUMKIJIA.



OO61ue ecTeCTBEHHO-HAYyYHbIC MOHATHS: HayUYHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPH,
aHaJN3, CHHTE3, KJIacCUu(PHUKaIs, NIEPUOANIHOCTD, HAOIIOEHUE, SKCTICPUMEHT,
MOJICJIMPOBAHNE, U3MEPEHUE, MOJIEb, SIBJICHHE, TTAPHUKOBBINA d(D(PEKT, TEXHOIOT U,
MaTepuabl.

dusuka: Matepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIUJ1, U30TOIIHI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUN 3apsijl, MPOBOAHUKH, TOTYTIPOBOIHUKH,
JTMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, paCTBOPHUMOCTb, KpUCTA/UIMUECKasl peméTKa, CIUIaBbl, PU3HICCKHEC
BEJIMYMHBI, €AUHULIBI U3MEPEHHUSI, KOCMUUECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/IbI,
CounHize.

buonorus: porocuntes, Apixanue, Ouocdepa, sKoCUcCTEMa, MUHEPAJIbHBIE YI0OpEHHUS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTaTeIbHbIC BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPOABL, OJIE3HbIE
HCKOIIaeMbl€, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJBTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUs
JOCTUTAIOTCSA B X0/1¢ 00YUYCHUS XMMHUHU B SIUHCTBE YUYCOHOM U BOCIIUTATEIILHON
JCATCIIEHOCTH B COOTBETCTBHU C TPATUITUOHHBIMH POCCHIUCKUME COITUOKYIIBTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMH [IEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPABUIIAMU M HOPMAMHU
MOBEJICHUS U CIIOCOOCTBYIOT IMPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATH3AIIIH
oOyJarommxcs.

JIM9HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIIMPEHUE ONbITA AEATEIHBHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIIEHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEINIO, MTOHUMAaHUsI 3HAYEHUSI XUMUYECKOM HayKU B )KU3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOI MH(POpMaLIME O MepPeIOBbIX TOCTHKECHUAX U
OTKPBITUSX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX
3HaHUSAX 00 YCTpOICTBE MUpA U OOILIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHMS:

IIPEICTABIICHUS O COLMAIIBHBIX HOPMaX U MPABUJIaX MEKINYHOCTHBIX OTHOIIEHUI B
KOJUJIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM,

y4eOHO HCCIIeI0BaTENbCKON, TBOPUECKON U APYTUX BUJIAX JEATEIbHOCTH, TOTOBHOCTHU K
Pa3HOOOpa3HOW COBMECTHOM AESTENBHOCTH MPHU BHINIOJHEHNUU YUYE€OHBIX,
MO3HABATEJIBHBIX 33]1a4, BHIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMONIOHMMAaHUIO U B3aUMOIIOMOIIM B IIPOLECCE 3TOU
y4eOHOM AESTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKHA CBOUX
TOBApHILEH ¢ TO3ULUN HPAaBCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCIIEACTBUM MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE MPECTABICHUS O BEIIECTBE U XUMUUYECKON peakluu,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISAIOLINE OCHOBY
T IOHUMAHUA CYIIHOCTH HayYHOW KapTUHBI MHUpPA, MPEACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBSI35X YEI0BEKA C IPUPOJHON CPEOi, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTE;



[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHUI MO XUMHH,
HE0OX0MUMBbIe TSI OOBSICHEHHS HAOTIOMaeMbIX TPOIECCOB U SIBJICHUH, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENbCKON KYIbTYypPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHON
paboThI ¢ Y4EOHBIMU TEKCTAMHM, CIIPABOYHOM JIMTEPATYPOM, TOCTYITHBIMU TEXHHYECKUMU
cpeacTBaMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEC K 00yUYCHHIO ¥ TIO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHON M MCCIIE0BATEIBLCKOM IEITEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABICHHOCTH M YPOBHS 00yUY€HUS B JJaJbHEHIIIEM;

4) popMupoOBaHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3I0POBBII 00pa3 KW3HH, OCO3HAHKE MOCIEACTBUN M HETIPUITHE BPETHBIX
MIPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KyPEHHS ), HEOOXOAMMOCTH
coOroneHnst MpaBui 0€30MaCHOCTH MPU 0OpAIIEHUN C XUMHIESCKUMH BEIIECTBAMH B
OBITY U peabHOM KU3HU;

5) Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3YyUEHUIO Mpodeccuii U Tpyaa pa3IudyHOro poja, yBaXeHHe K
TPYAY U pe3yJbTaTraM TPYIOBOM JESITEIbHOCTH, B TOM YUCJIE HA OCHOBE TPUMEHEHUS
PEIMETHBIX 3HAHUM IO XUMHUHU, OCO3HAHHBIN BHIOOP UHIMBUIYATbHOU TPACKTOPUU
MPOAOIDKEHUST 00pa30BaHus C YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTeHON MpodecCuOHAIbHON
JEeSTEIBHOCTH U PA3BUTHSI HEOOXOMMBIX YMEHUM, TOTOBHOCTD aJJallTUPOBATHCS B
npodeccuoHanbHOM Cpee;

6) 3K0JIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKHU 11eJIECO00pa3HOE OTHOIICHUE K MMPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHs, TOHUMaHUE IIEHHOCTH 37I0POBOT0 M 0€30MacHoro oopasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY
3JI0pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJIEHUS ITpaBuil 0€30MaCHOTO TTOBEICHHUS PU
paboTe ¢ BeliecTBaMH, a TAK)KE B CUTYAIHUsIX, YTPOXKAIOIINX 3I0POBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOMyYaeMbIe TPU U3YUCHUH XUMUH, JUIS PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEW NPUPOAHON CPENOH, I MOBBILICHNUS YPOBHS
HKOJIOTMYECKOH KYJBTYphl, OCO3HAHMSI INI00ATIBHOIO XapaKTepa HKOJIOIMUECKUX podiemM
Y IyTEU UX PEIIEHUS TOCPEACTBOM METOIOB XMMHHU, SKOJIOTUYECKOTO MBIIIJIEHNS,
YMEHHS PyKOBOJACTBOBATHCS UM B IIO3HABATEIIbHOW, KOMMYHHUKaTHBHOW U COLMAIbHOM
IIPaKTHUKE.

METAINPEIMETHBIE PE3YJ/IBTATBI



B cocraBe meTanpeaMeTHbIX pe3yabTaToB BhIACISIOT 3HAYUMbIE ISl POPMUPOBAHUS
MHUPOBO33pEHHUs O0IIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHs, IPUHIIMII, THIIOTE3a, (aKT,
CUCTEMa, MPOLECC, FKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIIOJB3YIOTCS B €CTECTBEHHO-
HAy4HbIX Y4€OHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB
(dbopMHpOBaTH MPEACTABIECHUE O LIETOCTHOM HAYUYHON KapTUHE MUPA, 1 YHUBEPCAJIbHbBIE
y4eOHble eiicTBus (TT03HABATEIbHbIC, KOMMYHUKATUBHbBIE, PETYISTUBHbIE), KOTOPHIE
o0ecrnedrBaloT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U
OCYILIECTBIJICHUIO YYEOHOU AEATENHHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble Jornuyeckue qelcTBUA:

YMEHUS UCTI0JI30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU 3HAHUM:
PacCKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBIIETATh UX XapaKTE€PHbIE TPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSIMU ), UCIIOJI30BATh TOHSATHUS J1JIs
00BsICHEHUS OTNIETBHBIX (DAKTOB U SIBJIICHUI, BHIOMPATH OCHOBAHUS U KPUTEPHUH JIJISI
KJIacCU(PUKAITUY XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABINBATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK]Ty 00BEKTaMU U3YUYEHUSI, CTPOUTD JIOTHUECKUE
paccyxnaeHust (MHAYKTUBHbBIC, IENyKTUBHBIC, TIO AHAJIOTHH ), JIEJIaTh BHIBOJIBI U
3aKJIFOUYCHUS,

yMEHUE IPUMEHSTH B IIPOIIECCE TO3HAHUS TOHATHS (MPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YyEeMbI€ B XUMHUU, IPEOOPA30BHIBATH
IIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIETIbHBIE TTPEACTABICHUS — XUMUUECKUM 3HAK
(cumBOII DIIEMEHTa), XUMUYecKkas (popmyra v ypaBHEHHUE XUMUYECKOM PEaKINK — IIPH
pelIeHnn y4eOHO-TI03HABATENbHbBIX 33/1a4, ¢ YIYETOM ATUX MOJCIIbHBIX MPEACTABICHUM
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH U3y4aeMbIX 0ObEKTOB —
XUMUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIHi, BBISIBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEICTBEHHBIE CBS3U U MMPOTUBOPEUHNS B U3yUaEMBbIX MPOLIECCAX U SIBJICHUSAX.

ba3oBbie uccienoBarejibCKkue 1eMCTBHA:

YMCHHUC HUCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, A
TAaKXE€ B KAUCCTBC OCHOBBI AJIsA CI)OpMHpOBaHI/IH THUIIOTC3HbI 110 ITPOBCPKE IPABUIIBHOCTH
BbICKAa3bIBACMbIX Cy}KI[CHHI\;I;

MpUOOPETEHHUE OMBITA MO MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEACHUIO YUYCHHUECKIX
HKCIEPUMEHTOB, YMEHHME HA0II0OAATh 33 XOJJOM IIPOLECCa, CAMOCTOSTENIBHO
MPOTHO3UPOBATH €0 pe3yibTar, (GOpMyIHpPOBaTh 0000IIEHHUS U BBIBOJBI 110 PE3YJIbTaTam
IIPOBEAEHHOIO OIIbITA, UCCIIEIOBAHMSI, COCTABIISITh OTUET O IPOAEIaHHON padoTe.

Pabora ¢ nnpopmanueii:



yMeHHE BbIOUpaTh, AHAIU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAIUIO PA3TUUHBIX
BUJIOB U (DOPM Tpe/ICTaBICHHUS, MTOTy4YaeMyt0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-
MOMYJIsIpHAS JIMTEpaTypa XUMUUYECKOTO COAEPKaHUs, CIIPABOUHbIE TOCOOUS, PECYPCHI
WuTepHeTa), KpUTUYECKU OLICHUBATH MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOABI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe HHpOpPMAIUU U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOAMMBIX JIJIS BBHITIOJIHCHUS YICOHBIX U
MO3HaBaTEIBHBIX 3a7a4 OMPEACIEHHOTO THUIA, MPUOOPETEHUE OIbITa B 00JIACTH
HCIIOJIb30BaHMUS MH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHUH, OBJIAACHUE
KYJIBTYpOU aKTUBHOTO UCIOJIB30BaHUS PA3IMYHBIX OUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpaTh ONTUMAJIbHYIO (JOpMY TIpeACTaBIeHUs] HH(OPMAIUU U WIUTIOCTPUPOBATH
peniaeMble 3a/1a41 HECIIOKHBIMH CXEMaMH, THarpaMMaMu, ApyrumMu opMaMu rpaduku
1 MX KOMOWHAIIMSIMHU;

YMEHUE UCIOJIb30BaTh U aHAJM3UPOBATh B MPOIecce YIEOHON U UCCIIEeIOBATEIIbCKON
NEeATEeIbHOCTH MH(OPMAIUIO O BIUSIHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3MCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILIEH NPUPOJHOU CPEIBL.

KOMMyHI/IKaTl/IBHI)Ie YHUBEPCAJIbHBLIC yqeﬁnme HeﬁCTBHﬁ:

YMEHHUS 33]1aBaTh BOMPOCHI (B X07€ Auanora u (Uim) TUCKyCCUHU) MO CYIIECTBY
o0cyxaaeMoit TeMbl, GOPMYITUPOBATh CBOU MPEIJIOKEHUSI OTHOCUTEIHHO BBITIOJHEHUS
MIPEJIOKEHHOM 3a1a4H;

YMEHUS MIPEICTABIIATD MOJYYECHHBIE PE3YJbTaThl TO3HABATEIHLHOM JEATEILHOCTH B
YCTHBIX U TUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAINIO PE3YIbTaTOB BHITIOJHEHUS
XUMUUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITA, Ja00paTOPHOU PadOTHI 110
MCCJIECIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHON U
UCCJIeI0BATENIbCKON JACSTENHHOCTH MPHU PEIICHUH BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE
y4éTa 00IIMX UHTEPECOB U COMIACOBaHUs MO3UIUHN (00CYy X AEHUS, 0OOMEH MHEHUSIMU,
«MO3TOBBIE IITYPMbD», KOOPAUHAIINS COBMECTHBIX JAEHCTBUMN, ONPEIEIICHIE KPUTEPHEB
0 OIIEHKE Ka4eCTBA BHITIOJIHEHHOM padOThI U APYTHE).

PeryisiTuBHbIe yHUBePCAJbHbIE Y4eOHbIE 1eCTBUSA:

YMEHHUE CAMOCTOSITEIIBHO ONPEAEIISTh LENH AEITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIIbHOCTD, BEIOMPATh
HanOosee 3¢ (HEeKTHBHBIC CIIOCOOBI PEIICHHS YUeOHBIX M TIO3HABATEIIBHBIX 3a7ad,
CaMOCTOSITEIIbHO COCTABJISITh UM KOPPEKTHUPOBATH MPEI0KEHHBIN aJTOPUTM JEHCTBUI
IIPY BBINOJHEHUH 33JaHUI C YYETOM MOJTyYEeHHS] HOBBIX 3HaHUN 00 M3y4yaeMbIX 00BbEKTax
— BELIECTBAX U PEAKLHUIX, OLIEHUBATh COOTBETCTBHUE MOJIYUYCHHOTO PE3YJbTara
3asBJICHHOM LI€JIM, YMEHHUE UCIIOIb30BaTh U AaHATU3UPOBATh KOHTEKCTHI, ITPEJIaracMbI€ B
YCIIOBHM 33/IaHUU.



HHPEJMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaToB MO0 OCBOCHHIO 0053aT€ILHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JaHHOW (eiepaabHOi paboueii mporpaMMOi, BBIICISIFOT: OCBOCHHBIC
00yJaroIMUMHICs] HAy9YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUH, cIeIU(PUICCKHE TS
npeIMeTHON 001acTh « XUMHUSD), BUJIBI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETAIH, MPEe0OPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUYCOHBIX M HOBBIX
CUTYyalUsIX.

K koniry oOyuenus B 8 kjiacce nmpeMeTHbIE pe3ysIbTaTbl HA 6230BOM YPOBHE JIOJIKHBI
oTpaxarb CHOPMUPOBAHHOCTh Yy OOYHAOUINXCS YMEHUM:

PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKUX MOHSATHIA: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OHOPOIHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca, KOJTMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MacCcoBast 10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHCHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHCIIOTA, OCHOBAHHE, COJIb, DJICKTPOOTPHUIIATEILHOCTD,
CTETEeHb OKUCJICHHUS, XUMHYECKasl peaKiusl, KiacCu(puKalus peakiuii: peakiuu
COCIMHEHHUS, PEAKIIUH PA3JIOKCHUS, PEaKIIUN 3aMeIeHUs, PeaKIud 0OMeHa, 9K30- U
SHJOTEPMHYCCKHIE PEAKIINH, TETUIOBOM (PP EKT peakiuu, sIpo aromMa, JJICKTPOHHBIHA
CJIOM aroma, aTOMHasi OpOuTallb, paAuyC aToMa, XMMUYeCcKasi CBSI3b, MOJISIpHAs U
HEMOJISIpHasl KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCOBas
JI0JIs BelIecTBa (MPOIEHTHASI KOHIICHTpAIKs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX ITOHATUN U IPUMEHATH 3TH
NOHATHS IPU ONMCAHUY BEIIECTB U UX NIPEBPALLICHUN;

UCIIOJIH30BaTh XUMUUECKYIO CUMBOJIMKY JIJII COCTaBJIEHUS (POPMYJT BEIIECTB U
YPAaBHEHUM XUMUUYECKHUX PEAKIIUM;

ONPENENITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIJIE)KHOCTh BEIIECTB K
onpeaenEHHOMY KJIaccy COeAMHEHHH Mo (opMyrnaM, BUJI XUMUYECKOU CBSI3U
(KOBaJIEHTHAsl U MOHHAs) B HEOPraHUYECKNUX COCINHEHHUSX;

packpeiBath cMmbicha [lepuoguueckoro 3akona Jl. 1. MeHneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE TIEPUOUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT UX
nosioxkeHus B [leprnoguueckoit cucteme, 3aKOHOB COXPAHEHUSI MacChl BEIIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO -MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHAa ABOTraJipo;

OMHCHIBATh U XapaKTepU30BaTh TabMM4YHy0 hopmy lleproandeckoii cucteMbl
XUMHUUYECKUX AJIEMEHTOB: Pa3JinuaTh MOHATUS «TJIaBHAs noArpynna (A-rpymnmna)» u
«mobounas noarpymnmna (b-rpynmna)y, Manbie U 00JbIIME TEPUOJILI, COOTHOCUTD
0003HaYeHMs1, KOTOphIe UMetoTCs B Tabnuile «Ilepuonuyeckas cucremMa XuMUYECKUX



anemeHToB [1. 1. MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee YUCIIO ANEKTPOHOB U
pacnpeniesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUUYCCKHC 3JICMCHTBI, HCOPTraHNYCCKNC BCUICCTBA, XUMHUUYCCKUC
peaKuunn (HO YUCIIy U COCTAaBY YHACTBYIOIIHX B PCAKIIMKU BCUICCTB, I10 TCIIJIOBOMY

dpdexry);

XapaKTepHU30BaTh (OMUCHIBATH) 00IIME XUMUYECKHUE CBOMCTBA BELIECTB PA3IUYHBIX
KJIACCOB, MOATBEPAKAasi OMMCAHNE IPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

ITPOTHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT UX KaY€CTBCHHOI'O COCTAaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUIX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3IeMEHTA 10 POopMYyJie COETMHEHHU S, MACCOBYIO JIOJIIO BEUIECTBA B
pacTBope, IPOBOJIUTH PACUYETHI 0 YPABHEHHUIO XUMUUECKOM PEAKIIUY;

IPUMEHSATH OCHOBHBIE OIEPAI[MU MBICIUTEILHOMN 1€ATeIbHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATHU3AlINIO, KJIACCU(UKALINIO, BBISIBICHUE TPUUYUHHO-

CJIEICTBEHHBIX CBSI3€U — JIJIs1 U3YUYEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAONIIOCHUE, U3MEPEHHE, MOJICIIUPOBAHNE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN);

CJIeI0BaTh MPaBWIIaM IMOJIH30BAHUS XUMUYECKOU MOCY0M U Ta00paTOpHBIM
000pyI0BaHMEM, a TAKXKE MPABUIIAM OOpAIllEeHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSIMU TIO BBIMIOJTHEHHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB 10 TTOTYYCHUIO U
CcOOMpaHUIO Ta3000pa3HbBIX BEIIECTB (BOJOPOA U KUCIOPO/a), IPUTOTOBICHHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOU J0JIEW pACTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO pACTIO3HABAHUIO PACTBOPOB LIETIOUYEN U
KHCJIOT C TTIOMOIIbIO UHIUKATOPOB (JIakMyc, (heHoNndTanernH, METUIIOPAHK U JIPYTHUE).

K koH1y 00yuenus B 9 kJiacce rnpeiMeTHbIE Pe3yIbTaTbl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb CHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUH JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KAaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATELHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKasi peakusl, XUMUYECKas
CBAI3b, TEIIOBOM 3PPEKT peakivu, MOJb, MOJSIPHBIA 00BEM, paCTBOP, SIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IEKTPOIIMTUUECKAS TUCCOIMALINS, PEAKIIU HOHHOTO 0OMEHa,
KaTajau3aTop, XMMUYECKOE paBHOBECHE, 00paTUMBbIE U HEOOPATUMBIE PEAKIUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE
¥ BOCCTAHOBJICHHE, AJUTOTPOTHSI, aM()OTEPHOCTh, XUMHUECKasl CBsI3b (KOBaJCHTHAs,



MOHHAas1, METaJJINYeCKas ), KpUCTaNINYeCcKasi peléTKa, KOppo3usl METAIIIIOB, CIUIABBI,
CKOPOCTb XMMHUYECKON PEAKIUU, IpenebHo nonyctumas konuenrpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSITh 3TH
MOHSITUS TP OMKMCAHUU BEILIECTB U UX MPEBPAILCHHIA;

HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY JJII COCTaBJI€HUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTPENEIATh BAJICHTHOCTD U CTETICHb OKUCIICHUSI XUMUYECKUX IJIEMEHTOB B COSIUHEHUSIX
Pa3JIMYHOIO COCTaBa, MPUHAJIEXKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIAaCCy COCIUHEHUN
o ¢hopmynam, BUJI XUMAUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJNTNYECKasi) B
HEOPTaHWYECKHUX COCNMHECHHUSIX, 3aps]l MOHA TI0 XUMUYECKOU (popmyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COECAMHEHUM, TUIT KPUCTAIUIMYECKON PEIIETKA
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3axkona /I. 1. MenaeneeBa u 4eMOHCTPUPOBATH €TO
MOHMMAaHUE: OMKCHIBATh U XapaKTepU30BaTh TaOMU4YHy0 hopmy lleproanaeckoit
CHUCTEMbI XUMUUECKUX JIEMEHTOB: Pa3JInuaTh MOHATUS «TJIaBHas noArpymnna (A-
rpymmna)» u «noboynas noarpynna (b-rpyrma)», Maasie 1 O0IbIINE IEPUOIHI,
COOTHOCUTH 0003HAYEHUSI, KOTOPHIE UMEIOTCS B IEPUOUIYECCKOM TaOIHIIE, C YUCTIOBBIMU
XapaKTePUCTUKAMU CTPOEHUSI aTOMOB XUMHUUYECKHUX AJIEMEHTOB (COCTaB U 3apsi sapa,
o0111ee YKCII0 NIEKTPOHOB U pACIIpEieNIEHNE UX M0 JIEKTPOHHBIM CJIOSIM), OOBSICHATh
00111Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COSAMHEHUI B TIpeieax
MaJibIX MEPUOAOB U TIIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB,

KJIaCCU(UIIMPOBATH XUMHUUYECKUE FJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKHE
peakiuu (1Mo YUCIIy U COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY
3¢ dekTy, N0 U3MEHEHUIO CTEIIEHEN OKUCIEHUSI XUMUYECKUX SJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CTICU(PUIECKIE XUMUYECKIE CBOMCTBA
MPOCTHIX U CIOXKHBIX BEILIECTB, MOATBEPIK/Iast ONUCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUN;

COCTaBIAATh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOIMALINU KUCIIOT, IIEJIOYEN U COJIEH,
MOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHHUS PEAKIIMI HOHHOTO OOMEHa, YPaBHEHHS PEaKInH,
MOATBEPKIAOIIUX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKIY BEIIECTBAMU PA3TUUYHBIX
KJIACCOB;

PaCKpbIBATb CYHNIHOCTb OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMoCpCaACTBOM
COCTAaBJICHUA SJICKTPOHHOI'O OajtaHca dTHX peaKuHﬁ;

IIPOTrHO3UPOBATHb CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BOSMOKHOCTHU
IMPOTCKaHNA XUMHUYICCKHUX npeBpameHHﬁ B PA3JIMYHLIX YCJIOBHAX,



BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3IeMEHTA 10 PopMyJie COeTMHEHHU S, MACCOBYIO JIOJIIO BEUIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI [0 YPABHEHUIO XUMHYECKOW PEakiinu;

coOIrOAaTh MpaBwiia MOIB30BaHUS XUMUYECKON TIOCYION 1 JTa00paTOPHBIM
o0opymoBaHMEM, a TAKXKE TPaBUIIa OOpAIEHHUs C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKITUSMU TI0 BBITIOJTHEHHIO TA0OPATOPHBIX XHMHUECKHUX OTBITOB IO MOIYYCHUIO U
cOOMpPaHMIO ra3000pa3HBIX BEIIECTB (AaMMHUAKa U YIJICKUCIIOTO rasa);

HIPOBOAUTH PEAKIINH, TOITBEPKAAOIINE KaueCTBEHHBIN COCTaB Pa3IMUHBIX BEIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPU-, OpOMUI-, HOAUI-, KapOoHaT-, hocdart-,
CWJIMKAT-, CylIb(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U MOHBI N3yUEHHBIX
METaJJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOPAaX HEOPraHUUECKUX BEILECTB;

IPUMEHSTH OCHOBHBIE OIEPAI[UU MBICIUTEIBHON IeATeTbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000LIEHNE, CUCTEMATHU3alINIO, BBISIBJICHHE TPUUNHHO-CIIEICTBEHHBIX CBS3eH
— I U3YYEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIINii, €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — HAONIOZICHUE, U3MEPEHHE, MOJICITUPOBAHUE, IKCTIEPUMEHT
(peasbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HanMeHOBaHMe KosauvecTBo 4acos
Ne 316108 1 TeM JyiekTpoHHbIE (LM (POBHIE)
nm |P*A Beero Konrtposnneie IpakTHyeckue o0pa3oBare/ibHbIE PecypcChl
HpOrpaMmbal padoThI padoThI
Paznea 1. IlepBoHavyajibHbIE XUMHYECKHE TOHATHSA
XuMus — BaKHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) butmorexa [IOK
' Y IIPAKTHUYECKOU https://m.edsoo.ru/7f41837¢
NEATEeIIbHOCTH YEJIOBEKa
12 BemiectBa 1 xXuuMuueckue 15 1 bub6mmoreka LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20

Pasnen 2. Baxkueiilue npeacTaBuTe/Id HEOPraHU4eCKUX BelleCTB

21 Boznyx. Kucnopogn. 6 ) bubmuorexa [IOK
' [Toasarue 00 oxkcugax https://m.edsoo.ru/71f41837¢c
29 Bonopon.Ilonsitue o 7 1 bubmmoreka [JOK

KHCJIOTax U COJIAX

https://m.edsoo.ru/71f41837¢c



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

Bopa. PactBopsl.

bubanoreka LIOK

2.3 [TorsaTre 00 OCHOBaHUIAX > https://m.edsoo.ru/71f41837¢c
2.4 1?:: Oriiﬁiffﬁﬁim 12 bubmorexa IIOK
' P . https://m.edsoo.ru/7f41837¢
COCIMHEHUN
Uroro no pazneny 30

Paznen 3. Ilepuoaguuecknii 3akon u Ilepuoauyeckas cucrema xumuieckux 1emMenToB JI. U. MenpgeseeBa.
Crpoenne aToMOB. XUMH4YeCKas CBSA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKI[UU

[Ieprognueckuil 3aK0H U
[lepronnueckas cucrema

bubmnoreka LIOK
3.1 | XUMHYECKHUX DJIIEMEHTOB 7
https://m.edsoo.ru/71f41837¢c
. . Mennene eBa.
Crpoenue aroma
XUMHUYECKas CBA3b.
39 OKuCIUTENhHO- 10 bubmorexa [IOK
) BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/71f41837¢c
peaKiuu
Uroro no pazneny 17 Bubmmorexa LHOK

https://m.edsoo.ru/71f41837¢c

Ha3Banue monyJist



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

PesepBHOE Bpemst

bubanoreka LIOK
https://m.edsoo.ru/71f41837¢c

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

68



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

9 KUIIACC

KosinuecTBO 4acon JIEKTPOHHbIE
Ne HauMeHoBaHuUe pa3esioB U TeEM (undgposbie)
n/n | IporpamMmabl Beero Kontponkneie | [IpakTuueckne | ggpazoparenbHble
padoThI padoThI pecypcsl
Paznes 1. BemecTBO U XUMH4YECKHE PeaKIu
IToBrOpenue u yryOieHue 3HaHUH bubnuoteka [{OK
1.1 4 1
OCHOBHBIX Pa3/IeJiOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMUYECKUX PeaKIuit https://m.edsoo.ru/7f41a636
DJIIEKTPOIMTUYECKAS] TUCCOLIUAITUA. bubanoreka LIOK
1.3 8 1 1
XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 16
Paznen 2. HemeTraJsibl M UX CO€TMHEHUS
OO6mr1ast xapaKTepUCTHKA BuGmorexa LIOK
2.1 XUMHUYECKHUX 31eMEeHTOB VIIA- 4 1

rpynimsl. ['anorenst

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



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

OO611as xapakTepuCcTHKa

bubmnoreka LIOK
22 xumrecix SHCM..GHTOB VIA- 6 https://m.edsoo.ru/7{41a636
rpynnsl. Cepa 1 €€ COeTMHEHUS
OO6m1as xapakTepucTUKa
73 XUMHYECKHUX DJIEMEHTOB VA- 7 bubmnoreka LIOK
' rpynmbl. A3oT, hochop u ux https://m.edsoo.ru/7f41a636
COCIUHCHUS
OO1as xapakTepucTuKa
24 XHMHUYECKHUX 371eMeHTOB IV A- 9 bu6mmoreka LIOK
' IPYIIBL. YIIIEPOJ U KPEMHHM U UX https://m.edsoo.ru/7f41a636
COCIMHCHUS
Uroro no pazneny 26
Paznena 3. MeTajliIbl M HX COeTUHEHUSA
. bubanoreka LIOK
31 Obmme CBOACTBA METANIOR 4 https://m.edsoo.ru/7f41a636
39 Baxueiime MeTasibl U ux 16 bubanoreka LIOK
' COCTMHEHHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. XuMus u okpyskaoumias cpeaa
41 BemiectBa u marepuaisl B )XU3HU 3 bubanoreka LIOK

YCJIOBCKA

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



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

Hroro no pazneny

PesepBHOE Bpemst

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

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
N KomryecTeo 1acos Nara J1eKTpoHHbIE HU(POBLIE
o/n | TEM3 Ypoka Beero | KoHTPOBHEIE | TIpaKTHYECKHE | H3yyernus obpasoBare/bHbIe
padoThI padoThI pecypebt
[Ipenmer xumun. Ponb
1 XHUMHMH B )KU3HU YEIOBEKA. 1 bubmorexa HOK
Tera i BeiecTsa https://m.edsoo.ru/ff0d210c
) [Tousitne o meTomax 1 bubanoreka 1IOK
MMO3HAHUS B XHUMHUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1
«IIpaBuiia paboTHI B
3 Jaboparopuu v MpruéMbl 1 bubmmoreka [TOK
oOparreHus ¢ https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM
00opymoBaHuEM»
UucTble BEIECTBA U CMECH.
4 CniocoObl pazaeneHus 1 bubmmorexa HOK

cMecen

https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[Tpaktuueckast padota Ne 2
«Pasnenenue cmeceit (Ha

bubmnoreka 1IOK

> IpUMepe OUHCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOMN COJIM )»
6 ATOMBI U MOJIEKYJIBI bubmmorexa TTOK
Y https://m.edsoo.ru/ff0d2a6¢
) [ e
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DIIEMEHTOB
2 [IpocThie U CIOXKHBIE bubnuoteka [{OK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOE bubmuorexa [IOK
y4eHue https://m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSTHCTBA COCTAaBa
o | X
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XNMHUYECKAX
3JIEMEHTOB
OTHOCHUTEIbHASA aTOMHAs BuGmorexa LIOK
11 | macca. OTHOCUTENbHASA

MOJIEKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Maccosast nons

12 | XUMHAYECKOIO DJIIEMEHTA B bubmiorexa LIOK
https://m.edsoo.ru/ff0d350¢
COEIMHEHUN
Pemenue 3agay Ha
BbIBeJIcHHE (hOPMYIT 11O
13 | MaccoBBIM JOJAM
XUMHYECKUX DJIEMEHTOB B
BEILIECTBE
14 KonnuecTBo BemiecTna. bub6mmoreka [IOK
Moutb. MonsipHast Macca https://m.edsoo.ru/ff0d5230
duznueckre U XUMHUYECKHUE
SIBJICHUS. XUMHYECKas
15 eakuus. [IpuzHaku bubmiorexa LIOK
peakuui. 1Ip https://m.edsoo.ru/ff0d37fa
MPOTEKAHMS] XUMHUUIECKUX
peakuuit
3aKOH COXPaHEHUS MACCHI
16 | BemiecTs g(HMI/I‘{eCKI/Ie bubnnorexa LHOK
m ) https://m.edsoo.ru/ff0d3b&88
ypaBHEHUS
Knaccuduxanus
|7 |XuMHEecKHX peakuuii bubmuorexa [IOK

(coenuHeHMS, PA3IIOKCHUS,
3aMeIIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3{34



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34

Breruuciaenus KOJIMYCCTBA,
MacCChI B€IECTBA 110

bubmnoreka 1IOK

18 YPABHEHUSAM XUMUYECKHUX https://m.edsoo.ru/ff0d5708
peakuuit
M. B. JlomoHOCOB —

19 YYEHBIN-2HIUKIIONIEUCT. bubmuorexa [IOK
O00011eHNE U https://m.edsoo.ru/ff0d40c4
cucTeMaTH3anys 3HaHUU
K o]

o | e e

t https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKIIUM
Bo3nyx — cmech rasos.

1 CocraB Bo3nyxa. Kucinopon bubanoreka LIOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
dusznyeckue 1 XUMHYECKUE

2 | (peakaun oxmenerms bu6aorea LIOK

peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue o6
OKCHJIaX
73 | Coco6sl momyyenus bubmoreka [IOK

KHCJIOPO/Ia B JJA0OpaTOpUU U

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
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

POMBIIIEHHOCTH.
[Ipumenenue kucnopona

[TpaxTrueckas padorta Ne 3
no Teme «[lomydenue u

bubmnoreka LIOK

24
coOupaHue KHCIOpOa, https://m.edsoo.ru/ff0d4ae2
V3YUYECHHUE €r0 CBOMCTBY
Temnooit apdext
XAMHUYECKOU pEaKInu,

75 TIOHSTHE O bub6mmoreka LIOK
TEPMOXUMHUYIECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, DK30- U
SHJOTEPMUYECKHUX PEaKIMIX
Tonnuso (HedTh, yroiab u

6 MeTaH). 3arpsi3HeHue bubmuorexa [IOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
pe0TBPAILCHUS
Bonopon — anemeHT u

27 |n (I)lcfoeﬂ BEIIECTBO Bubmmorexa LOK

P HHECTBO. https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
OuU3NYECKUE U XUMHYECKUE
9 bubmmoreka [JOK
28 | cBOMCTBA BOAOPO/A.

[Ipumenenue Bonopoaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

CrnocoObl mosry4eHus

bubanoreka LIOK

29 BOJIOpOJIa B J1aboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4

30 |10 Teme «Ilonyuenue u bubnuoreka [{OK
cobupaHue Boa0po/a, https://m.edsoo.ru/ff0d4{42
V3YUYECHHUE €r0 CBOMCTBY

31 MoutsipHblii 00bEM Ta30B. bubnuoreka [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brraucnenus o0néma,

Y e erie

Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruucnenus o006EMOB ra3on

33 |70 YPAaBHEHHIO PEAKIHM Ha bubmuorexa [IOK
OCHOBE 3aKOHa OOBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHHM T'a30B

34 DU3NYECKHUE U XUMUYECKHUE bubmmoreka LIOK
CBOIICTBA BOJBI https://m.edsoo.ru/ff0d587a
Bona kak pactBopuTens. Bubmuorexa [JOK

35

Hacrpinienabsie u
HEHACHIIIEHHbIE PACTBOPHI.

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40

MaccoBast 101 BEIIECTBA B
pacTBope

36 | Pemenue 3a1a4 Ha pacTBOPBI
[TpaxTrueckas padora Ne 5
o Teme «IIpurorosnenue
37 aCTBOPOB f OIIpEACIIEHHOM bubmorexa HOK
P P . P A https://m.edsoo.ru/ff0d5eba
MacCOBOM Joyeit
PacTBOPEHHOIO BELIECTBA»
KonTponbras padora Ne2 mo
38 | Teme I<)<KI/ICJIO lt()) Bonopo buommorexa [IOK
POAL- BOAOPOL. https://m.edsoo.ru/ff0d6342
Boma»
OKcuabl: cOCcTaB
39 KJIaCCII[/I(I)I/IKa us , buommorexa [TOK
HHA, https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa
[lonmyueHne u XUMUYECKHE
40 CBOMCTBA KHUCJIOTHBIX, bubmnoreka LIOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUS: COCTaB,
41 Kiaccuukanus, bub6mmoreka LIOK

HoMmeHkJjarypa. [lousarue 06
WHMKaTOpax

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOJ’Iy‘ICHI/IC N XUMHYCCKHC

bubanoreka LIOK

42 CBOMCTBA OCHOBAHUM https://m.edsoo.ru/ff0d67ca
N b 10K
HHA https://m.edsoo.ru/ff0dfee2
HOMEHKJIIaTypa

44 [Tomyuyenue u XuMHIECKUE bubmuotexa [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue):

45 |HOMEHKIATYpa, CHOCOOBI bubmuotexa [IOK
MOJIyYEHUSI, XUMHYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA

46 | CocraBnenue Gpopmyi comneit

1 | e vy

. P https://m.edsoo.ru/00ad9a50
COCTMHCHHM
[Ipaktuueckast padota Ne 6.
Pemenue
4g | PKCTIEPUMEHTAIBHEIX 32124 bubmmoreka [JOK

1o TeMe «OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX
COCIMHEHUN)

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

O0600111IeH1E U

bubanoreka LIOK

49 .
cucTeMaTHu3aIus 3HaHUU https://m.edsoo.ru/00ad9cb2
Kontponpshas padora Ne3 o
TeMe "OCHOBHBIC KJIaCChI bubmnoreka LIOK
50
HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
ITepBbi€ MOMBITKH
Kiaccudukanmuu
51 XI/IMHqu:KquaneMeHTOB bubmorexa IIOK
' https://m.edsoo.ru/00ad9ffa
[Tonsatue o rpymnmax
CXOIHBIX DJIEMEHTOB
[lepuonnueckuii 3ak0H U
Ilepuonnyeckas cucrema
PHOA bub6mmoreka LIOK
52 | XuMHYECKHX 3JIEMECHTOB /.
https://m.edsoo.ru/00ada52c
N. Menneneena .Ilepuonsi,
TPYIIIbI, TOATPYIIITHI
53 Crpoenue aromoB. CoctaB bubmmoreka [JOK
aTOMHBIX sifiep. M3oTomnbl https://m.edsoo.ru/00adas52c
CrpoeHue 3IeKTPOHHBIX
54 000J109€K aTOMOB butmorexa [IOK

aneMeHToB [lepuonnueckon
cuctemsl /1. . Menneneesa

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpocHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB

bubmnoreka 1IOK

55 o
aneMeHToB Ilepuoauueckoii https://m.edsoo.ru/00ada6bc
cucremsl /1. . MenneneeBa
XapaKkTepuCTHUKA
XMMHYECKOT'O DJIEMEHTA MO
56 | ero IoOJIOKEHUIO B bubmiorexa LIOK
. https://m.edsoo.ru/00ada824
[Tepnoanueckout cucreme /I.
H. Menneneena
3nauenue [lepuognueckoro
3aKOHAa JIs1 Pa3BUTHUA HAYKUA
57 |un aKTIIl/IKI/Ip Lu Y bu6mmoreka LIOK
P YT https://m.edsoo.ru/00ada96e
MenpaeneeB — y4€HbBIN,
MeJaror ¥ rpaKJJaHuH
DIIEKTPOOTPHULIATEIILHOCTD
58 aTOMOE XI/II\EI/I‘IIIGCKI/IX bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
59 | MoHHasa xumMuyeckas CBA3b bubmiorexa LIOK
https://m.edsoo.ru/00adac34
KoBanenTHas mongpuas u
p bu6mmoreka LIOK
60 | HEmoJIsIpHAA XUMUYECKas

XUMHUYCCKasi CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

Kpucrammueckoe

bubanoreka LIOK

61
CTpPOEHHE BEIIIECTB https://m.edsoo.ru/00adaab9
bub6mmoreka LIOK
62 | CreneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
Onpenenenue CTereHu
63 OKIfCJ'f[eHHH B CJIOKHBIX bubnnorexa LHOK
https://m.edsoo.ru/00adae28
BEIIlECTBaxX
OKHUCIIUTEILHO-
64 BOCCTAaHOBUTEJIbHBIC bu6mmoreka LIOK
peakiuu .OKUCIUTENN U https://m.edsoo.ru/00adb076
BOCCTAHOBUTEIH
CocraBiienue
OKHUCJIUTEIbHO-
65 | BOCCTAaHOBUTEIBHBIX bubmiorexa LIOK
. https://m.edsoo.ru/00adb076
ypaBHEHUH METOJIOM
AJIEKTPOHHOTO OaaHca
CocraBiienue
OKHUCJIUTEIbHO-
66 | BOCCTAaHOBHUTEIbHBIX

YPaBHEHUN METOIOM
AJIEKTPOHHOTO OaiaHca



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

67 | rome nCrmoeme s, | 1 BuGamorera LIOK
p ' https://m.edsoo.ru/00adb486
XUMUYECKAS CBA3bY
PesepBHbIl ypoOK.
bubmnoreka LIOK
68 | Obobmerme 1 . I https://m.edsoo.ru/00adb33c
cucTeMaTU3ausa 3HaHUU
OBILIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KUIIACC

KoanuecTBo 4acoB

JyieKTPOHHbIE HH(POBHIE

Ne Tema ypoxka Hata o0pa3oBarejibHbIE
o/ Beero KonrpoibHsie | [IpakTnueckue | y3yyenus
padoThI padoThI pecypebt
[Tepuognueckuii 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKHX AJIeMEeHTOB /1.
| N. Menpeneena. 1 bu6mmorexka LIOK
3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59e
W3MEHECHUYU CBOMCTB
XUMHUYECKUX AJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus n
5 HOMeHK(Ji'I)aTy;a 1 bubmuorexa [IOK
https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKHUX BEILECTB
Buapl XuMHAYECKOM CBSI3U U
3 TI/II'?H KPUCTAJUINYECKUX 1 bubmrorexa OK
i https://m.edsoo.ru/00adbac6
pemeToK
A KonTponbhas pabora Nel | |

o teme «lloBropenue u
yryOsieHue 3HaHUu!



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3/IeIoB Kypca
& Kiacca»

Knaccudukarus
XUMHYECKUX PEAKIU 110
Pa3IMYHBIM MMPU3HAKAM

bu6mmorexka [IOK
https://m.edsoo.ru/00adbcb0

[TonsaTHe o ckopocTn
XUMUYECKOU PEaKIIUHU.
[ToHATHE O TOMOTEHHBIX U
TETEPOTEHHBIX PEAKIMAX

bubmnoreka LIOK
https://m.edsoo.ru/00adbe9a

[ToHsiTHE O XUMUYECKOM
paBHOBecun. DaKTOPHI,
BIIMSIFOLIIME HA CKOPOCTh
XUMHUYECKOU PEaKIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

bu6mmorexka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTELHO-

BOCCTAHOBUTEIHHBIC buommorexa [TOK
https://m.edsoo.ru/00adcade

peakiuu

Teopus

AIIEKTPOJIUTUYECKOM bubmmoreka [JOK

nuccouuanuu. CUiIbHbIC U
ci1a0ble AMEKTPOTUTHI

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HNonnsie ypaBHEHUS

bubanoreka LIOK

10 peakiui https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA

o | o

bedt . https://m.edsoo.ru/00add5d8
AIIEKTPOIUTHYECKON
IUCCOLINAIIAN
XUMHUYECKHE CBOMCTBA
12 | npexcramsenmit o6 Bumiorexa LIOK

el . https://m.edsoo.ru/00add8b2
AIIEKTPOIUTUYECKON
IUCCOLIMAIAN

13 [TonsiTue o ruapoIn3e bubanoreka LIOK
coJie https://m.edsoo.ru/00add9d4

14 O600menue n bubmorexa [IOK
cucTeMaTH3anus 3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No 1.

15 «Pemenue bubmnoreka LIOK
AKCIIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a1a9dy»

KonTponbhas pabora Ne2 Bubmmorexa [TOK

16

10 TeMe
«ONEeKTPOIUTHYECKAS

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

JIUCCOLIMALIN.
XUMUYECKUE PEaKiuu B
pacTBopax»

17

OO01mast xapakTepucTUKa
rajoreHoB. XUMHUYECKUE
CBOWCTBA Ha IPUMEPE
XJjopa

bubanoreka LIOK
https://m.edsoo.ru/00addfe2

Xnoposogopoxa. CosnsiHas
KHCIIOTa, XUMUYECKHE

bu6mmorexka LIOK

18 CBOICTBA, MOJIyYEHHUE, https://m.edsoo.ru/00adel 04
pUMEHEHHUE
[IpakTrueckas padora Ne 2
1o |moTeme «ITonyuenue bubnuoreka [JOK
COJISTHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHHUE €€ CBOMCTB)
Brruncnenus o
5o | YPABHEHWAM XMMHMECKHX bubmmoreka [JOK
peaKIuii, €CJI OJUH U3 https://m.edsoo.ru/00ade4 88
peareHToB JiaH B U30bITKE
] OO6m1as xapakTepuCcTHKa bubmmoreka [JOK
anemMeHToB VIA-rpyrimbl https://m.edsoo.ru/00ade64a
»y | Annorpormbie bubanoreka 1IOK

MoauUKaIUU CEPHI.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Haxoxnenue cepol u e€
COCJIUHEHU B TIPUPOJIE.
XHUMHUYECKHE CBOMCTBA

cepbl

23

CepoBoznoposa, CTpOeHueE,
buznyecKkre 1 XUMUYECKHE
CBOWCTBA

bubmmorexa LIOK
https://m.edsoo.ru/00ade802

24

Oxcuppl cepbl. CepHast
KHCTI0Ta, GU3NYECKUE U
XMMHUYECKHE CBOMCTBA,
IpUMEHEHUE

bu6mmorexka LIOK
https://m.edsoo.ru/00adea28

25

XUMHUYECKUE PEAKIINH,
JIeXkKalme B OCHOBE
IPOMBILIUIEHHOTO crioco0a
TOJIYYEHUSI CEPHOU
KHUCJIOThI. XUMHUYECKOE
3arpsi3HEHHE OKPYKAOILIEH
cpeabl COEAUHEHUSIMU
cepsl

bubmnoreka LIOK
https://m.edsoo.ru/00adec8a

26

Beraucienne MmaccoBoit
JIOJIA BBIXOJIA TIPOTyKTa
peakuu

bubmnoreka LIOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO1mast xapakTepucTUKa
AIIEMEHTOB V A-IpyIIibl.

bu6mmoreka LIOK

27 | A30T, paclpocTpaHCHHE B
» PaclipocTp https://m.edsoo.ru/00adeca6
npupoje, Gusndeckue u
XUMHYECKHE CBOMCTBA
AMMuak, ero pundeckue
28 | ¥ XUMHUYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJTyYCHHE W IPUMEHEHUE
[IpakTrueckas padora Ne 3
o teme «llonyuenue bubnuoteka [{OK
29
aMMHaKa, U3y4YeHHue ero https://m.edsoo.ru/00adf180
CBOKCTBY
A30THas KHCIIOTa, €&
30 | pusuyeckue u XI/H,VII/I‘-IeCKI/Ie bubmrorexa OK
. https://m.edso0.ru/00adf306
CBOMCTBA
Hcnonp30BaHue HUTPATOB
1 COJICd aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX
. P bubanoreka LIOK
31 | ynobpenuii. XumMmuyeckoe

3arpsi3HEHNE OKPY’Kalomei
Cpeabl COeNUHEHUSIMU
azora

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxenn pocdopa
(V) u dochopnas kucnora,

bubmnoreka LIOK

32 bu3NYeCKre U XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
Hcnons3oBanue dhocdaron
B i
YAOOP " p https://m.edsoo.ru/00adfc20
MPUPOTHOMN CPEIIBI
dbocharamu
o |2 e
PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcuppl yrieponaa, ux
S P Butmacnera [10K
' https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBA3aHHBIC C
okcusiom yriepoaa (IV)
36 VrojpHas KUCI0Ta U €€ bubanoreka 1IOK
cou https://m.edso0.ru/00ae006¢
37 [IpakTuueckas pabora Ne 4 Bu6mioreka [IOK

o teme "[lonyuenue
YIJIEKUCIIOTO Ta3a.

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae027e

KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

38 | Pemenue 3agau
[lepBoHAYATHHBIC TTIOHSATHS

39 00 OpraHu4eCcKux bubnuoteka [JOK
BEII[ECTBAX KaK O https://m.edsoo.ru/00ac054¢
COEMHEHUSIX yIepoa

40 Kpemuwnii u ero bubnuoteka [{OK
COCIMHCHUS https://m.edsoo.ru/00ac080a
[Tpaktuueckast padota Ne 5.
Pemenne

4] | °KCHEPUMEHTALHDIX 33124 bubmmoreka [JOK
1o Teme «Baxkuenmnme https://m.edsoo.ru/00ac0bf2
HEMETAJIIBI U UX
COCIUHCHUS
KonTponbhas padbora Ne3

4y | 1O TEME «Baxneiime bubmmorexa LIOK
HEMETaJIJIbl U UX https://m.edsoo.ru/00aec0el8
COCITUHCHUS
OO1as XxapakTeprucTUKa

43 | XMMHYECKHUX 3IIEMEHTOB — bubnmnorexa [IOK

METaJUI0B. MeTamnyeckas
CBA3b U MCTAJINIMYCCKAsA

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

KpUCTAJJINYECKAs PEHIETKA.
dusnueckue cBoMCcTBa
METAJJIOB

XUMHUYECKHE CBOMCTBA
METAJJIOB.

bubanoreka LIOK

44 DNEKTPOXUMUYECKUN PSiJT https://m.edsoo.ru/00ael156
HaNPSYKEHUHA METAJIOB
OO6mme crmocoOs
MOJIYYEHHUSI METAJIJIOB.
s |Comm Bemenema
P . https://m.edsoo.ru/00ael156
peaKIuii, eCJI ONH U3
peareHToOB CONECPIKUT
puMecH
46 [ToHsiTHE O KOPPO3UHU bubnuoteka [{OK
METaJJI0B https://m.edsoo.ru/00ae1278
bub6mmorexka [IOK
4
7 | Hlenourbie MeTab: https://m.edsoo.ru/00ae14b2
43 OKCuIbI U TUAPOKCHUIBI bu6mmoreka 1IOK
HaTpHsl U KaJIns https://m.edsoo.ru/00ae14b2
[I{e1ouHO3EMENBHBIE
. bubmnoreka LIOK
49 | MmeTaJUIBI — KAJIBIUN U

MarHum

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxueinnime coequHeHUs

bubanoreka LIOK

>0 KaJIbIIAA https://m.edsoo.ru/00ael5e8
51 O0o0111eHNE U
cucTeMaTH3aIus 3HaHUI
59 JKécTtkocThb BOIBI U bubanoreka 1IOK
criocoObI €€ ycTpaHeHUs https://m.edsoo.ru/00ac1886
T e BuGaorexa LIOK
R H,, https://m.edsoo.ru/00aclae8
¥ METOJIbI €€ YCTPAHCHUS
. bubanoreka 1IOK
>4 | AmoMuHmii https://m.edsoo.ru/00aelc64
55 AmdoTtepHbie CBOICTBa bubmuorexa [IOK
OKCHJIa ¥ TUAPOKCH]IA https://m.edsoo.ru/00ael c64
bubanoreka LIOK
56 | Heneso https://m.edsoo.ru/00ae1d86
$7 | oo tenens (1 n e Bumiorexa LIOK
https://m.edsoo.ru/00ae35e6
(I1T)
53 O000111IeH1E U

CHUCTEMATHU3alluA 3HAHUU



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

[Ipaktuueckast padora Ne 7.
Pemenne
AKCIEPUMEHTAIIBHBIX 3a]a4
1o reme «Baxxknenue
METaJUIbl U UX
COCIUHEHUS»

bub6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brruncnenus mo
YPABHEHUSIM XUMHUYECKUX
peakuu, €CJIM OJIUH U3
peareHToB JiaH B U30BITKE
WJIA COLAEPKUT IMPUMECH.
Brruucnenus MmaccoBoi
JIOJIM BBIXOJIa MTPOAYKTA
peaKuuu

bubanoreka LIOK
https://m.edsoo.ru/00ael 750

61

O000111IeH1E U
CUCTEMAaTHU3alUA 3HAHUI

62

Kontponbshas padora Ned
1o teme «Bakuenmnue
METaJUIBI U UX
COCIIMHCHUS

63

BemecTBa u marepuansl B
MOBCEIHEBHOU KU3HU
YyeJIOBEKA

bubanoreka LIOK
https://m.edsoo.ru/00ae3{50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHUUECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKPYKAIOLIEN Cpebl https://m.edsoo.ru/00ae4270
65 Poinib xumMuu B perieHnu 1 bubmuorexa [IOK
HKOJIOTMYECKHUX MPOOIeM https://m.edsoo.ru/00ae4270
PesepBHbIl ypoOK.
bubmmorexa LIOK
66| Obodwente n . ! https://m.edsoo.ru/00ae0dOa
cucTeMaTu3alus 3HaHU!
PesepBHbIl ypoOK.
bubmmorexa LIOK
67 | Obodwente u . ! https://m.edsoo.ru/00adb33c
cucTeMaTu3anus 3HaHU!
PesepBHbIl ypoOK.
bubmmorexa LIOK
68 | Obodwenne n . ! https://m.edsoo.ru/00ad9cb2
cucTeMaTu3alus 3HaHU!
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIEUEHHME OBPA3OBATEJILHOT O
MPOLIECCA

OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., OcrpoymoB W.I'., Cnagkos C.A.,
AxrmmmonepHoe obmectBo «M3narensctBo «lIpocBenienner

METOINYECKUE MATEPHUAJIBI I YYUTEJIA

MeTtoanueckoe nmocooue k yueonuky O.C. ['abpuensa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1 http://window.edu.ru — Poccutickuii 061eo0pa3zoBaTesibHbIN TOPTa, €IUHOE
OKHO J0CTyTa K 00pa30BaTeIbHBIM pecypcaM.

] https://resh.edu.ru - UnTepakTuBHBIE YPOKH MO BCEMY LIKOJIBHOMY KypcCy ¢ 1-ro
no 11-i1 kmace aydnux y4uTenei cTpansl npeaocrasisieT «Poccuiickas
AIIEKTPOHHAS LITKOIAY.

"] www.lseptember.ru http://him.1september.ru/urok/ Caiit "4 uny Ha ypox
XuMun'"

— caiT u3narenbckoro noma «llepBoe ceHTIOps»

] http://www.xumuk.ru - «XuMHK - cCaliT 0 XUMHH JJIT XUMHUKOB». Ha caiite
MPECTABJICH PS/ CIIPABOYHBIX M3IaHUH TI0 XMMHH, B TOM YHCIIE « XUMUYECKas
SHUUKIIONEANS», B KOTOPOW Ha JaHHBIM MOMEHT coOpaHo 5500 TepmuHoB. B
paszzenax caita HOMEUIeHbI CTaTbU U3 PEIKUX KJIACCUUECKUX YUEOHUKOB MO
XUMUH.

[ sites.google.comysite/himulacom/ - XUM VJIA

1 CHEMEGE.RU

1 https://studarium.ru/






