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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 IIEHHOCTEHN, 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 yacoB (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. Gu3nM4ecKre CBONCTBA BEUIECTB. ArperaTHoe COCTosiHUE 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.

Konunuecto BemectBa. Monb. MonsipHast macca. B3anmMocCBsI3b KOJIMUECTBA, MACCHI U
YHCJIa CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacuétel mo popmynam XxuMuueckux
COCIMHECHUM.

PU3NYECKUE U XUMUUYECKHUE SBJICHUSA. XUMUYECKAsl peaKkIus U €€ NprU3HaKku. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs1. Kinaccuukaims XuMHUIeCKUX
peakuuil (COeAUHEHUS, PA3I0KEHNUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKcnepumernm:

3HAKOMCTBO C XUMHUYECKOH TTOCYIOH, TIPaBIIIaMH PaOOTHI B JTA0OpAaTOpUU 1 TIpUEMaMU
oOparreHust ¢ 1abopaTopHBIM 000PYIOBAaHUEM, U3YICHHE U ONMCaHNEe QU3NIECKUX
CBOMCTB 00pa3iloB HEOPTAHUYECKUX BEIIECTB, HaOMOneHEe PU3NUYeCKUX (TIJIaBICHHE
BOCKa, TassHHE JIbJIa, PaCTUPAHUE caxapa B CTYNKe, KATICHWE W KOHICHCAIHS BOJIbI) U
XUMHYECKHX (TOpEHUE CBEUH, MPOKAIMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeTia
C KHCJIOTOM) SIBJICHHM, HAOIOEHNE U OTMMCAaHUE TIPU3HAKOB MPOTEKAHUS XUMUIECKIX
peakiuii (paznoKeHue caxapa, B3auMOICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenne runpokcuaa menu (I1) mpu HarpeBaHnm, B3aMMOACHCTBHE Kelle3a ¢
pactBopom cosii Menu (II), u3yuenne cnocoOOB pa3iesieHHs] CMECEi: ¢ TOMOIIbIO
MarHura, GUIBTPOBaHNE, BBITAPUBAHNE, JUCTHIUISIINS, XpoMaTorpadus, MpoBeIeHUE
OYHMCTKH TTOBAPEHHOW COJIH, HAOIIOIEHNE U OMMCAHNE PE3YJIETaTOB MPOBEACHUS OTIBITA,
WJUTIOCTPUPYIOIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHIe MOJIETICH MOJIEKYIT
(IIIapOCTEPIKHEBBIX).

BakHelue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kucinopon — a1eMeHT u mIpocToe BELIECTBO.
Haxoxnenue kucinopoja B npupose, Gu3nieckue 1 XMMUYeCcKue CBOMCTBRa (peakiuu



ropenus). Oxcunel. Ilpumenenne kucnopona. CrnocoObl MOTyYeHHUs KUCIOPOaa B
naboparopuu u npoMelnieHHOCTH. KpyroBopot kucnopona B npupozae. O30H —
IIOTpONHAast MOAU(UKAIHS KUCIIOPOAA.

TemnoBoit 3P PexT XuMudeckon peakiui, TEPMOXUMUYECKUE YPAaBHEHNUS, IK30- U
SHAOTEPMHUYECKUE peaklnu. TOIUIMBO: Yroyib U METaH. 3arpsa3HeHue BO3AyXa, yCUJIeHue
napHUKOBOTO 3 (exTa, pa3pyIieHrne 030HOBOTO CJIOS.

Bonopon — sneMeHT u mpoctoe BenecTBo. HaxoxieHne Bogopoaa B Npupoje,
(bu3NYeCcKre U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI momyyeHust. Kucimotsl u
COJIU.

MounsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnueckue cBoMCTBa BOAbL. Bona kak pacrBopurens. PactBopel. HackllieHHbIE 1
HEHACBILLICHHBIE PACTBOPBI. PacTBOPpMMOCTH BemeCTB B Bozie. MaccoBas 40JIs BEIIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbl. OcHOBaHUA. Poib pacTBOPOB B IPUPOJE U B
’KU3HU yesoBeka. KpyroBopor Bozbl B ipupojie. 3arpsi3HeHUe NpUpoaHbIX Box. OxpaHa U
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neoprannueckux coenuerunii. Oxcuapl. Knaccuduxarms okcumos:
cosieoOpa3ytoiire (0OCHOBHBIC, KUCIIOTHBIC, aM(OTEPHBIC) U HECOTIEOOpa3yIOIIHe.
Homenknarypa okcuoB. @Pu3H4eCKUEe U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHue
OKCH/IOB.

OcnoBanus. Knaccuduxaiust oCHOBaHU: MIETOYM U HEPACTBOPHUMBIE OCHOBAHMUSI.
Homenkiarypa ocHoBaHuil. @U3M4YECKNE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydyenrne oCHOBaHMM.

Kucnoter. Knaccudukarus kucnor. Homenkiarypa kuciot. ®u3ndeckrue 1 XHMUIECKUC
cBoucTBa KUCIOT. P 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 OTpE/IeTICHUE COIEPKaHus KUCIOpOoaa B BO3LyXe, MOIyYeHHEe, COOMpaHUe,
pacrno3HaBaHHUE U U3yYEHUE CBOMCTB KUCIOPO/a, HaOMI0ICHNE B3aMMOICHCTBUS BEIIECTB
C KHCJIOPOJIOM | YCJIOBUSI BOBHUKHOBEHUS M MPEKPAIICHNs TOpeHHsI (TToyKapa),
O3HaKOMJIEHHE ¢ 00pa3liaMH OKCHIOB U OMKUCAHNE UX CBOMCTB, MOJIy4eHHE, COOMpaHue,
pacro3HaBaHHUE U U3yUeHUE CBOWCTB BOJIOPO/a (TOPEHHE), B3AMMOICHCTBHE BOJOPO/IA C
okcugoMm meau (I1) (Bo3MOKHO MCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOICHHUE
00pa310B BEIIECTB KOJTUYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEN pacTBOPEHUS



BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, PUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHON
MAaCCOBOU JIOJIEM PACTBOPEHHOIO BEMIECTBA, B3AUMOJICVICTBUE BOABI C METAIIAMU
(HaTpueM U KaJbleM) (BO3MOXKHO MCTOB30BaHUE BUIEOMATEPUAJIOB), UCCIICIOBAHUE
00pa3iioB HEOPTAaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOMOACHIUE N3MECHCHUS
OKpacKH MHIUKATOPOB B paCTBOPaX KUCJIOT U MIET0UeH, U3YUYCHHUE B3aUMOJICUCTBUS
okcuga meau (I1) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCJIOT ¢ METAJIJIAMU, PEaKIui
HEWUTpaJIU3allUU, OTYUYECHHE HEPACTBOPUMBIX OCHOBAHUI, BEITECHEHUE OJJHOTO METaJlIa
JPYTHUM U3 PacTBOPA COJIH, PEIICHUE IKCIIEPUMEHTAIBLHBIX 3aj1a4 1Mo TeMe «Baxkueiume
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepunoanuecknii 3axoH u lleprnoanueckas cucrema xumMmu4ieckux diementos /1. U.
MenaeneeBa. Ctpoenne aroMoB. XUMHYECKast CBSA3b. OKUCINTENbHO-
BOCCTAHOBUTEJbHBIE PeaKIUU

[lepBbie MOMBITKH KJIaCCU(PUKALIUYA XUMUYECKHX AJIeMEeHTOB. [loHsTHE O rpymnmax
CXOJHBIX AJIEMEHTOB (IICJIOYHBIE U IIEeT0OYHO3EMETbHBIC METAJUTbI, TaJIOTEHbI, THEPTHBIC
rasbl). DIIEMEHTHI, KOTOpPbIE 00Pa3yIOT aM(POTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[Tepnonnueckuit 3akoH. [lepuonnueckas cuctema XuMudeckux ameMeHToB /1. 1.
MenneneeBa. Kopotkonepronnas u nnuHHonepuoanas Gopmsl [lepuonuueckoit
cucteMbl xuMuueckux aemeHToB . . Menaeneesa. [lepuonp! u rpynimel. @uszndeckuii
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI MJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnexkTponsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0UueK aTOMOB MepBbIX 20 XUMHUUYECKHX 31eMeHTOB [lepronnueckoii
cucteMsl . 1. MenneneeBa. XapakTepUCTHKa XUMHYECKOTO JIEMEHTA I10 €T0
nonoxkenuto B [lepunonnueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PANyCa aTOMOB XUMUYECKUX 2JIEMEHTOB, METAJUINYECKUAX
Y HEMETAJUIMYECKUX CBOWCTB IO TPYyNIIaM U IIEPUOAAM.

3Hauenue [lepuonmueckoro 3akoHa u [leprognyueckoi CUCTEMbI XMMAYECKUX 3JIEMEHTOB
IUIS pa3BUTHUSA Hayku U npakTuku. J1. 1. MeneneeB — yd€HbIi U Ipa)KJaHVH.

Xumuueckas cBsi3b. KoBanieHTHas (TOJIsipHAsi U HEMOJISIPHASI) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMHUECKHUX AIEMEHTOB. IOHHAs CBS3b.

Crenenn okuciaeHus. OKHCINTEIIHFHO -BOCCTAHOBUTEIIHHBIC pCaKnuu. Hpoueccm
OKHCJICHHMS M BOCCTAHOBJICHHS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3y4YEHUE 00pa3lioB BEIIECTB METAJIIIOB U HEMETAIIOB, B3aUMOEHCTBUE THAPOKCH 1A
IIMHKA C paCTBOPAMH KUCJIOT U IIEJI0YEH, TIPOBEACHUE OMBITOB, WJITHOCTPUPYIOIINUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX 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,
SABJIIAIONIUXCA CUCTCMHBIMUA JIs1 OTACJIBHBIX ITPCAMCTOB €CTCCTBCHHO -HAYYHOI'O IMUKIIA.

OOmme ecTeCTBEHHO- HAyYHBIE TIOHSTHS: HAyYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJii3, CUHTE3, KiacCu(uKaius, mepuoguIHOCTb, HAOIIOICHHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, 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
HCKOTIAeMBbIC, TOTUTMBO, BOJIHBIC 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 THUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XAMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKUE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHH,
TE€HETUYECKAas CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMu4ecKuX peaklyii o pa3IMuyHbIM IPpU3HAKaM (110 YHCIY U COCTABY
Y4YacCTBYIOIIMX B PEAKIIUU BELIECTB, 110 TEINIOBOMY 3(PPEKTY, 10 U3MEHEHUIO CTENEHEN
OKHUCJIEHUS] XMMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYaCTHUIO KaTalau3aTopa).
DK30- ¥ Y3HAOTEPMHUYECKHE PEAKLINHA, TEPMOXUMHUYECKUE YPABHEHNS.

[TonsiTre 0 ckopocTh XuMU4Yeckon peakiuu. [lousTue 06 0OpaTUMBIX 1 HEOOPATHMBIX
XUMHUYECKHUX peakuuax. [IoHATHE O TOMOTEHHBIX U FeTEPOreHHbIX peakuusax. [Ionsarue o
karainuse. [lonsatue o xummuyeckoM paBHOBeCUU. DAKTOPBI, BIMAIOIIKAE HA CKOPOCTh
XUMHAYECKOU PEAKIIUN U TOJ0KEHUE XUMUYECKOTO PABHOBECHSL.



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

Teopus 3MeKTPOIMTUYECKON TUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOIuThl. Karnonsl,
aHWOHBI. MeXaHN3M JUCCOLMALMY BEUIECTB C PA3IMYHBIMU BUJAMH XUMHUYECKOM CBS3H.
Crenens nuccouuanuu. CUiabHbIE U ClIa0ble JEKTPOIUTHI.

Peakuuu noHHOrO0 0OMeHa. YCIoBUs MPOTEKAHUS PeakIMii HOHHOTO 0OMEHa, MOJTHbIE 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 MOJICTISIMU KPUCTAJUTMYCCKUX PEIMETOK HEOPTaHUIECKUX BEIIECTB —
METaJJIOB U HEMETAJUIOB (TpaduTa U ajamasa), CJI0KHBIX BEIIECTB (XJIOpHUaa HATpHsl),
HCCIIeIOBAaHNE 3aBUCMOCTH CKOPOCTH XMMHUYECKON PEaKIIUU OT BO3ACHCTBHS
pazInuHbIX (aKTOPOB, UCCIEAOBAHUE FIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB,
mpoIiecca JUCCOIMAIMN KUCIIOT, Iej04Yel U coyiel (BO3MOXKHO UCIIOJIB30BaHUE BHJICO
MaTEepHAaJIOB), MPOBEJACHUE OIBITOB, MIUTFOCTPUPYIONINX MPU3HAKA MPOTCKAHUS PEaKITUN
HMOHHOTO 0OMeHa (oOpa3oBaHuE Ocajika, BhIICJICHHE ra3a, 00pa3oBaHueE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINUX ITPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMi (TOpEHHE,
PEeaKINK Pa3IOKCHUsI, COSAUHEHUS ), pACITIO3HABAaHNE HEOPTAHNICCKUX BEIICCTB C
ITOMOIIIBIO0 KQU€CTBEHHBIX PEAKIIMK Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTanuabl 1 MX coeAMHEHUS

Obmas xapakTeprucTuka raasoreHoB. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIC
creneHu okucieHus. CTpoeHne U pu3ndeckre CBOMCTBA MPOCTHIX BEIECTB — TAJIOTEHOB.
XuMUYeCKre CBOMCTBA Ha MpUMepe XJjopa (B3aUMOAECUCTBHE C METaJJIaMH,
HEMeTaJlIaMH, 1esoyamMu ). Xsnopooaopod. CosiiHas KUCI0Ta, XUMUYECKHE CBOKCTBA,
nojlydeHue, npumMmeHenue. JleicTBue xjopa u XJIOpoBOAOPO/Ia HAa OPTaHU3M YeJIOBeKa.
Bakneiiive XJIOpUabl U UX HaXOXKICHHUE B IPUPO/IE.

O6mas xapakrepucTrka 351eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeTnieHn okucieHus. CTpoeHne n (GU3NIeCKre CBOMCTBA MTPOCTHIX BEIICCTB
— KHCIIOPO/IA U CePhl. AJUTOTPOITHBIC MOTU(DUKAIINN KUCITIOPOA U CePhl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, PU3NYECKUE U XUMUUYECKUE CBOMCTBA. OKCUIBI
CephI KaK MPECTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, GU3HIECKUE U
XMMUYECKHUEe CBOMCTBRa (00IMe KaK MpeACTaBUTENS Kiacca KUCIOT U crienuduueckue).
XHUMHUYECKHE PEaKIIUH, JISKAINE B OCHOBE TPOMBIIIICHHOTO CIIOCO0a MOTyYCHHUS
cepHol KucIOThI. [IpruMeHneHne cepHoit KucaoThl. Coau CepHOM KUCIIOThI, KAU€CTBEHHAS
peakius Ha cynbdar-uoH. HaxoxaeHue cepbl u €€ coeTuHEHUH 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 MPUPOE, PU3NUECKUE U
XUMHu4eckue cBorictBa. KpyroBopot azora B npupoae. AMMuUak, ero Gusniyeckue u
XUMUYECKHE CBOWCTBA, Oy4YeHHE 1 npuMeHeHue. Coiau aMMoHHMs, UX (GU3UIECKUEC U
XUMUYECKHE CBOMCTBA, puMeHeHne. KauecTBeHHast peakiiysi 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 Cpebl COSTUHEHUSIMHU a30Ta (KUCIOTHBIE JOXK/IH, 3arPS3HEHIE 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 kayecTBe
MUHEPaJIbHBIX YI0OPCHHH.

O6mras xapakrepucTrka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS. YIIEpPO/l, aJUIOTPOIHbIE MOIU(PUKALINH,
pacmpocTpaHeHue B pUpoje, GU3NIeCKue 1 XUMHUUECKHUE CBOMCTBA. ACOpOIus.
Kpyrosopot ymepona B npupone. OKcuanl yrieposa, ux (u3ndeckue 1 XuMUYECKre
CBOMCTBA, JICCTBUE HA KMBbIE OPTaHU3MBI, ITOJIYYEHUE U IPUMEHEHNE. DKOJIOTHUECKHE
poOeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV), runoresa mobanbHOTO MOTETUICHHUS
KJIUMara, MapHUKOBBIN 2 (DeKT. YronbHas KUCIoTa U €€ Colu, 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 COCIUHEHUAX YIIIepoaa
(MeTaH, 3TaH, STUJICH, alleTUJIEH, ATAHOJ, INIUIEPUH, YKCyCcHas kuciioTa). [Ipupognbie
MCTOYHUKH YIJIEBOIOPOAOB (Yroiib, IPUPOAHBIN Ta3, HEDTh), MPOAYKTHI UX NepepadboTKu
(6eH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IoHsATHE 0 OMOTOTUYECKH BaKHBIX
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 npeacrapienus 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 >KU3HMU.

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 BUIEOMATEPHAIIOB), O3HAKOMIIEHUE C
oOpasiaMu XJ0puJi0B (TaJOreHU I0B), 03HAKOMJIEHHUE ¢ 00pa3liaMu Cephl U €€
COoeIMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHHE BUICOMATEpHAIIOB), HAOIIOICHHUE Mpoliecca
oOyTIIMBaHMsI caxapa Moj IUCTBUEM KOHIICHTPUPOBAHHOU CEPHOM KUCIIOThI, N3yUeHUE
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, COOMpaHKe, paclio3HaBaHUE U U3YUCHUE CBOMCTB aMMHUaKa, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIIUi Ha HOH aMMOHUS U (pocdar-uoH u u3ydeHue Mpru3HaKkoB UX
MIPOTEKaHUsl, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTBI C MEBIO
(BO3MOKHO MCTOJIB30BaHUE BHIEOMATEPUATIOB), U3YUEHUE MOJIEICH KPUCTAIINYECKUX
pemeéTok anMasa, rpadura, ¢pyuiepeHa, 03HaKOMJICHUE C TTPOIIECCOM aJCcOpOLIUU
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa,
MOJIy4eHHe, COOMpaHne, pacClioO3HaBaHUE U U3YUEHHUE CBOMCTB YITIEKHCIIOTO Iasa,
MPOBEICHNE KaY€CTBEHHBIX PEeaKIIUi Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE
MIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJIEHUE C MPOAYKIIUEN CUITMKATHOU
MIPOMBIIIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxuHeimme
HEMETAJUIbl U UX COCTUHEHUSD.

MeTa/iibl U UX COeAMHEHUS

OO011ast XxapakTepUCTHKA XUMHYECKUX 3JIEMEHTOB — METAJIIOB HA OCHOBAHUU UX
nonoxenus B [lepuonnueckon cucreme xumnueckux 3meMeHToB . . MenneneeBa u
cTpoeHus aroMoB. CTpoeHrne MeTa/iIoB. MeTaideckast CBA3b U MeTaJuInYecKas
KPHUCTAJUIMYECKAsl pEIIETKA. DNEKTPOXUMHUYECKUI Psil HAPSKEHUN METAJLIOB.
dusnyeckue 1 XuMUYEeCKue cBoicTBa MeTaioB. O0mIue crocoObl MOJIy4eHUs
MeTaiuioB. [IoHATHE 0 KOPPO3HHU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
koppo3uu. CIiaBbl (CTallb, 9yTYH, TIOPATIOMUHAN, OPOH3a) U X TIPUMEHECHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[I{esounble MeTAIUIBL: NTOI0KEHUE B IIeprnoanueckon cucTeMe XMMUYECKUX JIEMEHTOB
1. 1. Menzeneesa, cTpoeHuEe UX aTOMOB, HaxXoXeHue B npupone. dusnueckue u
XMMUYECKHUE CBOMCTBA (Ha MpUMepe HaTpusl U Kanus). OKCHIIbI U TUIPOKCH]IBI HATPUS U
Kanus. [IpuMenenne meno4HbIX METAIIIOB U UX COCIMHEHUMN.

[I{esrouHO3EMENBHBIE METAJUIBI MArHUM M KAJIBIUK: 1TosokeHue B [lepruoguueckon
cucreMe XuMU4eCcKux 31eMeHToB 1. Y. MenzeneeBa, CTpO€HUE UX aTOMOB, HAXOXKICHUE
B npupone. Pusnyeckue 1 XMuMAYECKHE CBOMCTBA MarHus U Kanbuus. Baxunenmue



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 aTtOMUHUA. AM(OTEPHBIE CBOMCTBA OKCHUA U THAPOKCHIA ATFOMUHMSL.

Keneso: nonoxenue B [lepuonnueckoi cucteMe XuMUYeckux 3neMeHToB /. 1.
MenpeneeBa, CTPOEHUE aTOMa, HaAXOXKI€HUE B ipupojie. PU3NUECKUEe U XUMUYECKHE
cBoMcTBa xene3a. Okcubl, THAPOKCH B U conn xkenesa (I1) u xenesza (II), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ 00pa3ilaMy METAJUIOB U CIUIABOB, NX (PU3UYECKUMH CBOWCTBAMH,
M3YyYCHHUE PE3YJIBTaTOB KOPPO3HH METAILIOB (BO3MOYKHO MCTIOIh30BaHUE
BUJIEOMAaTEPHAJIOB), 0COOCHHOCTEH B3aMMOICCTBUS OKCH/IA KAJIbIIMs U HATPUSI C BOJOM
(BO3MOXXHO MICIIOJIb30BAaHHE BHICOMATEPHAJIOB), UCCASAOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoIriecca TOpPEeHHsI JKeje3a B KUCIOPoe (BO3MOYKHO MCIIOIb30BaHNE BHICOMATEPHATIOB),
MIPU3HAKOB IIPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, KaJIbIIHS, aTIOMUHHMS,
1uHKa, xxenesa (II) u xxenesa (111), menu (I1), HabmroneHre U oNMcaHUe MTPOLIECCOB
OKpalIMBaHMS TUITAMCHU HOHAMH HATPHS, KIS U KaJIbIUs (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHHS U
THAPOKCHIA IIMHKA, pEIIeHNEe AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeimme
METaJIIbl ¥ UX COSAUHCHUS .

XHMUA ¥ OKpPY’KaOLIas cpeaa

B€H_I€CTBa U MaTcpuaJibl B HOBCGHHCBHOﬁ ’KHU3HH YeJIoBeKa. be3onacHoe ncnonab30BaHue
BEIICCTB U XUMHYCCKHUX peaKum”I B 6BITy. HepBa;I IMOMOIIb IMTPH XUMHUYCCKUX OKOrax u
OTpPaBJICHUAX.

XHUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpelibl (MpeesibHasl 10y CTUMast
KOHIIeHTpatus BemiecTs, ganee — [1JIK). Ponb xuMun B perneHun 3K0I0THYeCKUX
npoOieM.

Xumuueckuit IKcnepumenm:
U3ydeHue o0pas3ioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJTUMEPHBIE MaTEPHAIIbI).
Mesrcnpeomemmnnie ceasu

Peanmaunﬂ MCIKITPCAMCTHBIX CBsI3CH IIpN U3yUYCHUU XNMHUH B 9 knacce OCYyHICCTBIIACTCA
4Cpe3 UCIIOJIB30BAHUC KAK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/If/'I, TaK U HOHHTHﬁ,
ABJAIOIIUXCA CUCTCMHBIMHA IJIA OTACJIIBHBIX ITPCAMCETOB CCTCCTBCHHO -HAY4YHOI'O IIUMKIJIA.



OOG1ue ecTeCTBEHHO-HAYyYHbIC MOHATHS: HayUYHbIN (DaKT, TUIIOTE3a, 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, HYKJIUJI, U30TOIIHI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUN 3apsijl, MPOBOAHUKH, TOTYTIPOBOIHUKH,
JTMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, paCTBOPHUMOCTb, KpUCTAUIMUECKasl peIéTKa, CIUIaBbl, PU3HICCKHEC
BEJIMYMHBI, €AUHULIBI U3MEPEHHUSI, KOCMUUECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/IbI,
CounHize.

buonorus: porocuntes, Apixanue, Ouocdepa, sIKoCUCTEMA, MUHEPAJIbHBIE YI0OpEHMS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTaTeJIbHbIC BEIICCTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaIIbl, TOPHBIE TOPOABL, IOJIE3HbIE
HCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJBTaThl OCBOCHHS MIPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHuUs
JOCTUTAIOTCSA B X0/1¢ 00YUYCHUS XMMHUHU B SIUHCTBE YUYCOHOM U BOCIIUTATEIILHON
JCATCIIEHOCTH B COOTBETCTBHU C TPATUITUOHHBIMH POCCHIUCKUME COITUOKYIIBTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMH [IECHHOCTSIMH, IPUHATHIMU B OOILIECTBE MPABHJIAMH U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT IMPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATH3AIIIH
oOyJarommxcs.

JIM9HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMN U PACIIUPEHUE ONbITA IEATEIBHOCTH
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(OpMaLIE O MepeIOBbIX TOCTHKECHUIX U
OTKPBITUSX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX
3HaHUSAX 00 YCTpOICTBE MUpA U OOILIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHMS:

IIPEJICTABIICHUS O COLIMAIBHBIX HOPMaX U MPaBUJIaX MEKJIMYHOCTHBIX OTHOIIICHHI 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/ITaHUN YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMONIOHMMAaHUIO U B3aUMOIIOMOIIM B IPOLECCE ITOM
y4eOHOM AeSTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKHA CBOUX
TOBApHILEH ¢ TO3ULNN HPAaBCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCIIECTBUM MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKHUE MPECTABICHUS O BEIIECTBE U XUMUUYECKON peakluu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISAIOLINE OCHOBY
TS IOHUMAHUA CYIIHOCTH HayYHOW KapTUHBI MHUpPA, MPEACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3aUMOCBSI35X YEI0BEKA C IPUPOJHON CPEOi, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTE;



[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHUI MO XUMHH,
HE0OX0MUMBbIE JUTSI OOBSICHEHHS HAOTIOMaeMbIX TPOIECCOB U SIBJICHUH, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENbCKOM KYJIbTYpbl, B TOM YMCJIE HABBIKOB CAMOCTOSITEIIbHOM
paboThI ¢ Y4EOHBIMU TEKCTAMHM, CIIPABOYHOM JIMTEPATYPOM, TOCTYITHBIMU TEXHHUECKUMU
cpeacTBaMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00yUYCHHIO ¥ TIO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHON M HCCIIE0BATEIBLCKOM IEITEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABICHHOCTH M YPOBHS 00yUY€HUS B JJaJbHEHIIIEM;

4) popMupoOBaHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3I0POBBIN 00pa3 KU3HH, 0CO3HAHKE MOCIEACTBUN M HETPUITHE 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 MPaKTUUECKOMY U3yUEHUIO Mpodeccuii U Tpyaa pa3IMdyHOro poja, yBaKeHHe K
TPYAY U pe3yJbTaTraM TPYIOBOM JESITEIbHOCTH, B TOM YUCJIE HA OCHOBE TPUMEHEHUS
PEIMETHBIX 3HAHUM IO XUMHUHU, OCO3HAHHBIN BHIOOP UHIMBUIYATbHOU TPACKTOPUU
MPOAOIDKEHUS 00pa30BaHuUs C YUETOM 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 MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHs, TOHUMaHUE IIEHHOCTH 37I0POBOT0 M 0€30MacHoro oopasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY
3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS TTpaBuil 0€30MaCHOTO MOBEACHHUS TPU
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 NPUPOAHOU CPENOH, I MOBBIICHNUS YPOBHS
HKOJIOTMYECKOH KYJBTYphl, OCO3HAHMSI INI00ATIBHOTO XapaKTepa HKOJIOIMUECKUX podiemM
Y IyTEU UX PEIIEHUS TOCPEACTBOM METOIOB XMMHHU, SKOJIOTUYECKOTO MBIIIJIEHNS,
YMEHHS PyKOBOJACTBOBATHCS UM B IIO3HABATEIIbHOW, KOMMYHHUKaTHBHOW U COLMAIbHOM
IIPaKTHUKE.

METAINPEIMETHBIE PE3YJIBTATBI



B cocraBe meTanpeaMeTHbIX pe3yabTaToB BhIJCISIOT 3HaYUMbIE 1Sl POPMUPOBAHUS
MHUPOBO33pEHHUs O0IIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHS, IPUHIIMII, THIIOTE3a, (aKT,
CUCTEMA, MPOLECC, FKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIIONB3YIOTCS B €CTECTBEHHO-
HAy4HBIX YU€OHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB
(dbopMHpOBaTH MPEACTABICHUE O LIETOCTHOM HAYUYHON KapTUHE MUPA, 1 YHUBEPCAJIbHbBIE
y4eOHble AeicTBuUs (TT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), KOTOPHIE
o0ecrnedrBaloT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUYEOHOU JAEATENHHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble Jornueckue qelcTBUA:

YMEHUS UCTI0JI30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU 3HAHUM:
PACKpbIBaTh CMBICII XUMHUYECKUX MOHATHUM (BBIIETATh UX XapaKTE€pPHbIE TPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSIMU ), UCIIOJIB30BATh TOHSATHUS J1JIs
00BsICHEHUS OTNIETBHBIX (DAKTOB U SIBIICHUI, BHIOMPATH OCHOBAHUS U KPUTEPUH JIJIsI
KJIacCU(PUKAITUN XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABINBATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK]Ty 00BEKTaMU U3YUYEHUSI, CTPOUTD JIOTUUECKUE
paccyxaeHust (MHAYKTUBHbBIC, IENYKTUBHBIC, TIO AHAJIOTHH ), JIEJIaTh BHIBOJIBI U
3aKJIFOYCHUS,

yYMEHUE IPUMEHSTH B IIPOLIECCE TTO3HAHUS TOHATHS (MPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YyEeMbI€ B XUMHUU, IPEOOPA30BHIBATH
IMPOKO MPUMEHSIEMbIE B XUMHUH MOJIETIbHBIE MTPEACTABICHUS — XUMUUECKUM 3HAK
(cuMBOII DIIEMEHTa), XUMUYecKkas (popmyra v ypaBHEHHUE XUMUYECKOM PEAKIINK — IIPH
pelIeHnn y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YIYETOM STUX MOJCIIbHBIX MPEACTABICHUM
BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIC TPU3HAKHN U3y4aeMbIX O0ObEKTOB —
XUMUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIHi, BBISIBISATH OOIINE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEICTBEHHBIE CBS3U U MMPOTUBOPEUHNS B U3yUaEMBbIX IPOLIECCAX U SIBJICHUSAX.

ba3oBbie uccienoBarejibCkue 1eHCTBHA:

YMCHHUC HUCIIOJIB30BATh ITIOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHUS, a
TAaKXE B KAaUCCTBC OCHOBBI AJIsA (bOpMHpOBaHI/ISI THUIIOTC3HbI 11O ITPOBCPKE IMPABUIIBHOCTH
BBICKa3bIBACMBIX CYX(HGHHﬁ;

MpUOOPETEHHUE OMBITA MO MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEACHUIO YUYCHHUECKIX
HKCIEPUMEHTOB, YMEHHME HA0IIOATh 32 XOJJOM IIPOLIECCa, CAMOCTOSTENIBHO
MPOTHO3UPOBATH €0 pe3yabTar, (GopMyIHpOBaTh 0000IIEHHUS U BBIBOJBI 110 PE3YJIbTaTam
IIPOBEAEHHOIO OIBITA, UCCIEIOBAHMS, COCTABIISITh OTUET O IPOAETIaHHON padoTe.

PaGora ¢ nnpopmanueii:



yMeHHE BbIOUpaTh, AHAJIU3UPOBATH U MHTEPIIPETUPOBATH MH(POPMAITUIO 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 METOBI U 3aIIPOCHI MPU MOUCKE U 0TOOpe HHGOpPMAIUU 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 PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITETILHO
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 UCCIIEeIOBATEIbCKON
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 (Win) IUCKyCCUHU) 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
XUMUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITA, Ja00paTOPHOU PabOTHI 110
MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHON U
UCCIIeI0OBATENIbCKON JACSTENHHOCTH MPU PEIICHUH BOSHUKAIOIINX MPOOJIeM Ha OCHOBE
y4éTa 00IIMX UHTEPECOB U COMIACOBaHUs MO3UIUHN (00CYy X AEHUS, 0OOMEH MHEHUSIMU,
«MO3TOBBI€ IITYPMbD», KOOPAUHAIINS COBMECTHBIX JAEHCTBUMN, ONPEIETICHIE KPUTEPUEB
0 OIIEHKE Ka4eCTBAa BHITIOJIHEHHOMN pa0OThI U APYTHE).

PeryasiTuBHbIe yHUBeEPCcAJbHbIE Y4eOHbIE NeCTBUSA:

YMEHHUE CAMOCTOSITEIIBHO ONPEAEIISTh LENH AEITEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTD, BEIOMPATh
HanOosee 3 (HEeKTHBHBIE CTIOCOOBI PEIICHHS YUeOHBIX M TIO3HABATEIIBHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh UM KOPPEKTUPOBATH MPEIJI0KEHHBINA aITOPUTM JECUCTBUI
IIPY BBIMOJIHEHUH 33JaHUI C YYETOM MOJTyYEeHHS] HOBBIX 3HaHUN 00 U3y4yaeMbIX 00BEKTaxX
— BELIECTBAX U PEAKLHUIX, OLIEHUBATh COOTBETCTBHUE MOJIYUYEHHOTO PE3YJIbTaTa
3asBJICHHOM LIE€JIM, YMEHUE UCIIOIb30BaTh U AHATM3UPOBATh KOHTEKCTHI, TPEJIaracMbI€ B
YCIIOBHM 33/IaHUU.



HHPEJMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaToB MO0 OCBOCHHIO 0053aT€ILHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JaHHOW (eiepaabHOi paboueii mporpaMMOi, BBIICISIFOT: OCBOCHHBIC
00yJarImMUMHICs HAy9YHbIC 3HAHWSI, YMEHUS U CIIOCOOBI IEUCTBUH, cIeIU(PUICCKHE TS
npeIMeTHON 001acTh « XUMHUSD), BUJIbI IEATETLHOCTH 10 MOTYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETAIH, MPEe0OPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX M HOBBIX
CUTYyalUsIX.

K koniry oOyuenus B 8 kij1acce nmpeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE JIOJIKHBI
oTpaxarb COPMUPOBAHHOCTh Yy OOYHAIOUINXCS YMEHUM:

PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKUX MOHSATHIA: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OHOPOIHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTRA,
MOJIb, MOJISIPHAsI Macca, MacCcoBast 10J151 XMMUYECKOTO JIEMEHTa B COCIMHCHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHE, COJIb, DJICKTPOOTPHUIIATEILHOCTD,
CTEIEeHb OKUCIICHUS, XUMHYECKasl peaKiusl, KiacCu(PUKalus peakiuii: peakiuu
COCIMHEHHUS, PEAKIIUH PA3JIOKCHUS, PEaKIIUN 3aMeIeHUs, PeaKIuid 0OMEeHa, 9K30- U
SHJOTEPMHYECCKHE PEAKIINH, TEIUIOBOK d(DPEKT peakIuu, sapo aroma, SJISKTPOHHBIN
CJIOM aroma, aTOMHasi OpOuTallb, paAnuyC aToMa, XMMUYeCcKasi CBSI3b, MOJISIpHAs U
HETOJISIpHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, HOH, KATHOH, aHUOH, PAaCTBOP, MacCOBas
JI0JIs BemiecTBa (MPOIEHTHAsI KOHIICHTpAIUs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHATH 3TH
MTOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MTPEBPALLICHUN;

UCIIOJIH30BaTh XUMUUECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUs (POPMYJT BEILIECTB U
YPAaBHEHUN XUMUUYECKHUX PEAKIIUN;

ONPENENITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTEIIEHb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAJIJIEKHOCTh BEIIECTB K
onpenenEéHHOMY KJIaccy COeAMHEHHM Mo (opMyrnaM, BUJI XUMUYECKOU CBSI3U
(KOBaJIEHTHAsl U MOHHAs) B HEOPraHUYECKUX COCINHEHHUSX;

packpeiBarh cMmbich [lepuoguueckoro 3akona Jl. 1. MeHneneeBa: 1eMOHCTpUPOBATh
MNOHMMAaHHE TIEPUOIUNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT UX
nosioxkeHus B [leproguueckoit cucteme, 3aKOHOB COXPAHEHUSI MacChl BEIIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO -MOJIEKYJISIPHOTO YUEHHSI, 3aKOHAa ABOTaJipo;

OMHCHIBATh U XapaKTepU30BaTh TaOMM4YHy0 hopmy [leproandeckoii cucTeMbl
XUMHUUYECKUX AJIEMEHTOB: Pa3linuaTh MOHATUS «IJIaBHAs noArpynna (A-rpymnmna)» u
«nobouHas noarpymnmna (b-rpynmna)y, Manbie U 00JbIINE TEPUOJLI, COOTHOCUTD
0003HaYeHMs1, KOTOpble UMetoTCs B Tabnuile «Ilepuonuyeckas cucreMa XuMUYECKUX



anemeHToB [1. 1. MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sSapa, 001Iee YUCIO ANEKTPOHOB U
pacnpeiesieHue X M0 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, MOATBEPAKAAsl ONMCAHNE IPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO 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 MBICIUTEIBHOMN IEATeIbHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHUE, 0000LIEHIE, CUCTEMATHU3AIINIO, KIIACCU(UKALIMIO, BBISIBICHUE TPUUYUHHO-

CJIEICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HaOI0CHHE, U3MEPEHHE, MOJICIIUPOBAHNE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

CJIeI0BaTh MPaBUJIaM IMOJIH30BAHUS XUMUYECKOU MOCY0M U Ta00paTOPHBIM
000pyI0BaHMEM, a TAKKE MPABUIIAM OOpAILlEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKITUSIMU TIO BBITIOJTHEHHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB M0 TIOTYYECHUIO U
coOMpaHUIO ra3000pa3HbBIX BEHIECTB (BOIOPO/IA U KUCIOPO/a), TPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOU J0JIEW pACTBOPEHHOIO BEILIECTBA, INIAHUPOBAThH U
MPOBOJIUTh XUMHUUYECKHE SKCIIEPUMEHTHI 110 pACTIO3HABAHUIO PACTBOPOB LIEIOUYEN U
KHCJIOT C TTIOMOIIbIO UHIUKATOPOB (JTakMyc, (heHondTanernH, METUIIOPAHK U IPYTUE).

K koH1y 00yueHus B 9 kJiacce rpeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb CHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUIA:

PacKpbIBaTh CMbICI OCHOBHBIX XMMHUUYECKUX MOHATHI: XUMUUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KAaTHOH, aHUOH, ITIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATEITLHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKasi peakusl, XUMHUYECKas
CBA3b, TEIIOBOI 3PPEKT peakinu, MOJb, MOJISIPHBIA 00BEM, paCTBOP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IEKTPOIMTUUECKAS IUCCOIMALINS, PEAKIIUH HOHHOTO 0OMEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, 00paTUMBbIE U HEOOpAaTUMBbIE PEAKIUH,
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
¥ BOCCTAHOBJICHHE, AJTOTPOTHSI, aM()OTEPHOCTh, XUMHUECKasl CBsI3b (KOBaJCHTHAs,



MOHHAas1, METAJJINYECKas ), KpUCTAUINYeCKasl pelETKa, KOppO3HUsl METAIIIIOB, CIUIABBI,
CKOPOCTb XMMHUYECKON PEAKIUu, IpenebHo nonyctumas konuenrpanus [1/IK semecrna;

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

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTaBJI€HUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTPENIENIATh BAJICHTHOCTD U CTETIEHb OKUCIICHUSI XUMUYECKUX IJIEMEHTOB B COSIUHEHUSIX
Pa3JIMYHOIO COCTaBa, MPUHAJIEXKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCy COCIMHEHUN
o ¢hopmynam, BUJI XUMAUYECKON CBSI3M (KOBaJICHTHAs, MOHHAS, METAJJTNYECKasi) B
HEOPTraHWYECKHUX COCNMHEHHUSX, 3aps]l MOHA 0 XUMUYECKOU (popmyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COEAMHEHU, TUIl KPUCTAJUTMYECKON PEIIETKA
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3axkona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TO
MOHMMAaHKE: OMKUCHIBATh U XapaKTepU30BaTh TabMu4YHy0 hopmy lleproanaeckoit
CHUCTEMbI XUMUUECKUX AJIEMEHTOB: Pa3/InyuaTh MOHATUS «TJIaBHas noArpymnna (A-
rpymmna)» u «noboynas noarpynna (b-rpyrmma)», Maasie 1 O0IbIINE IEPUOIHI,
COOTHOCHUTH 0003HAYEHUSI, KOTOPHIE UMEIOTCS B MEPUOUYECKOMN TaOIHIIE, C YUCTIOBBIMU
XapaKTePUCTUKAMU CTPOEHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U 3apsi sapa,
o0111ee YKCII0 MIEKTPOHOB M PACIIPEIeNIEHNE UX M0 JIEKTPOHHBIM CJIOSIM), OOBSICHAITh
00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COSAMHEHUI B TIpeeax
MaJibIX MEPUOAOB U TIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB,

KJIacCU(UIIMPOBATH XUMUUYECKUE FJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKHE
peakiuu (1Mo YUCIy U COCTaBy y4aCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TETIOBOMY
a3 dekTy, N0 U3MEHEHUIO CTEIICHEN OKUCIIEHUSI XUMUYECKHUX SJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOTUE U CTICU(PUICCKIE XUMUYECKIE CBOMCTBA
MPOCTHIX U CIOXKHBIX BEILIECTB, MOATBEPIK/Iast ONUCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUN;

COCTaBISATh YPABHEHUS AJIEKTPOJIUTHUECKON TUCCOIMALINU KUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIE YPaBHEHHUS PEAKIIM HOHHOTO OOMEHa, YPaBHEHHUSI peaKIlui,
MOATBEPKIAOIIUX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKIY BEIIECTBAMU PA3TUUYHBIX
KJIACCOB;

PaCKpbIBATb CYHNIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMoCpCaACTBOM
COCTAaBJICHUA SJICKTPOHHOI'O OajlaHca dTHX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BOSMOKHOCTHU
MMPOTCKaHNA XUMHUYICCKHUX npeBpameHHﬁ B PA3JIMYHLIX YCJIOBHAX,



BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 37IeMEHTA 10 POopMYyJie COETMHEHH S, MACCOBYIO JIOJIO BEUIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMHYECKON PeaKkiinu;

coOoaaTh NpaBuiia NOJIb30BaHUS XUMUYECKON TIOCY0M U 1a00OpaTOPHBIM
000pyaOBaHUEM, a TAK)KE MPaBHIIa OOpAILIEHHUS C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSAMU TI0 BBIIIOJHEHHIO JJAOOPATOPHBIX XMMHUECKHUX OIBITOB IO MOJIYYEHHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (AaMMHUAKa U YIJICKUCIIOTO rasa);

HIPOBOAUTH PEAKIINH, TOITBEPKAAOIINE KaueCTBEHHBIN COCTaB Pa3IMUHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPU-, OpOMUI-, HOAUI-, KapOoHaT-, hocdart-,
CWJIUKAT-, CyTb(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI U MOHBI N3yUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTaHUUYECKUX BEILIECTB;

IPUMEHSTH OCHOBHBIE OIEpaIlUU MBICIUTEIBHOMN IEATeTbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000LIEeHNE, CUCTEMATHU3alINIO, BBISIBJICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3eH
— I U3yYEHUS CBOMCTB BEUIECTB U XUMUYECKUX PEaKLU, €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — HAONIOZICHUE, U3MEPEHHE, MOJEITUPOBAHUE, SKCTIEPUMEHT
(peasbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosuvecTBo 4acos
Ne | HammeHoBaHMe pa3iesioB JyieKTpOHHbIE (LM poBbHIE)
/I | ¥ TeM NPOrpaMMbl Beero KonTpoibHeie IpakTHyeckue o0pa3oBartejibHbIE PeCypPChI
padoThI padoThI

Pa3zneu 1. IlepBoHavyajibHbIe XUMHYECKUE TOHATHUSA

XuMHust — BakHasi 00J1acTh
|1 |€crecTBosHaHNA 1 5 5 bubnuoteka [IOK
' IPAKTUYECKOU https://m.edsoo.ru/7f41837¢

ACATCIBHOCTH YCJIOBCKA

12 BemecTBa 1 xumnueckue 15 1 bu6mmoteka LIOK

' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pasnen 2. Basxkneiinue npeacTaBuTe/ii HEOPraHUYeCKMX BellecTB
71 Bo3snyx. Kucnopon. 6 1 bubmuotexa IIOK

| [TousTre 00 oxcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o 7 1 bubmmoreka I[JOK

' KHCJIOTaX U COJIAX 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

73 Bopna. PactBopsl. [lonsiTue 5 bu6mmoreka [IOK
' 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
2.4 S:: aeoK 12 bubmorexa LIOK
' p . https://m.edsoo.ru/7f41837¢
COETMHEHUN
Hroro no pazneny 30

Paznen 3. Ilepuoguueckuii 3akon u I[lepuoauyeckas cucrema xumuieckux nemMenToB . U. Menaeneena.
Crtpoenue aToMOB. XUMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[Tepunonnueckuii 3ak0H U
Ilepuonnueckas cucrema

bu6moreka [IOK
3.1 | XUMHUYECKHUX DIIEMEHTOB 7
https://m.edsoo.ru/71f41837¢c
. . Mennene ena.
Crpoenue aroma
XUMUYECKas CBA3b.
319 OKuCIUTENBHO- 10 bu6moreka [IOK
' BOCCTAHOBUTEJIHHBIE https://m.edsoo.ru/7f41837¢c
peaKimn
bu6mmoteka LIOK
Hroro no pasneiy 17 https://m.edsoo.ru/7f41837¢
Ha3Banue monyJist
PesepBHOE Bpems 1

bu6moreka [IOK



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

https://m.edsoo.ru/71f41837¢c

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuecTBo yacoB JIEKTPOHHbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undgposbie)
n/n MPOrpaMMbl Beero Kontponkurie | [IpakTuueckue | ggpazoparenbHble
padoTbI padoThI pecypcsbl
Pazgen 1. BemecTBo 1 XUMHYeCKHE PeaKIUU
[ToBTOpEeHUE U yriTyOJIeHUE 3HAHUI bubnuoteka [{OK
1.1 4 1
OCHOBHBIX Pa3/IeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE€ 3aKOHOMEPHOCTH 4 butmoreka [IOK
' XUMHUUYECKUX PeaKIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOITUTUYECKAS] JUCCOLIHAITUS. 2 1 1 bubanoreka LIOK
) XUMUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 16
Pa3nea 2. HemeTa/sIbl M UX CO€THHEHUSA
71 OO01ast XxapaKTEePUCTHKA XUMHIECKUX 4 | bubmmoreka [JOK
' anemeHToB VIIA-rpynmel. ["agoreHsl https://m.edsoo.ru/7f41a636
OO01mast xapakTepucTUKa XI/IMI/I‘ICCK}/IX BuGmorexa LIOK
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6

COCIAHNHCHUA

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

OO6m1as XxapakTepuCTHKa XUMHYECKUX

bubanoreka LIOK
2.3 31eMeHTOB VA-TpyIibl. A30T, 7 https://m.cdsoo.rw/7f41a636
docdhop u ux coenMHECHUS
’ . PYTHIS: poA https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COCTUHEHUS
Hroro no pazaeny 26
Pa3gea 3. MeTaibl M UX COeITUHEHUA
. bu6mmorexka [IOK
3.1 Obmpe cBoHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
39 BaxxHeiimme meTajiibl U UX 16 bubanoreka LIOK
' COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XumMus u okpyxamomas cpeaa
41 BemectBa u marepuaisl B )KU3HU 3 bubanoreka LIOK
' yeJ0oBeKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
Pe3epBHOE Bpemsi 3 Bubnmorexa LIOK

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
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
No Kommyectso 1acos Nara JeKTpoHHbIE HU(POBLIE
o/n | T€MA Ypoka Beero | KONTPOabHbIE | TIpaKTiaeckne | ysywenns obpasoBare/bHbIe
padoThI padoThI pecypeel
[Ipenmer xumuu. Ponb xumun Bubmiorexa LIOK
1 B JKM3HU 4ejoBeka. Tema n 1
https://m.edsoo.ru/ff0d210c¢
BEIIIECCTBA
) IlonaTue o MmeTonax Mo3HaHUA 1 bu6moreka [IOK
B XUMUU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1
«IIpaBuna paboThI B
3 | naboparopuu i npum! ! Etl/tI6JsI'I;I/(r)rTle:;sI(;[oorIL<1/fde23dc
oOparreHus ¢ J1abopaTopHbIM Do 1. '
000pyI0BaHHUEM
4 YucThie BEIIECTBA U CMECH. 1 bubmmoteka LIOK
CriocoObI pazzieneHus: cMecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckast padota Ne 2 | Bu6nuoreka IIOK

«Paznenenue cmeceit (Ha
pUMEPE OYMCTKU

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

MOBapEHHOMU COJIN)»

bu6moreka [IOK

6 ATOMBI U MOJIEKYJIBI
Y https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE DIIEMEHTHIL.
buobmmoreka [HOK
7 3Haku (CUMBOJIBI) i
UMIOCKIX SICMOHTOR https://m.edsoo.ru/ff0d2be8
2 [IpocThie U c0XKHBIE bubmuotexa IIOK
BEIllECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE bubmuotexa IIOK
y4eHue https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSAHCTBA COCTaBa
BEIIECTB. XUMHYECKas
bu6mmorexka LIOK
10 opMmyia. BajeHTHOCTD
S)TOI;\/IO}]; CUIMITTECKIX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OTHOCUTEIbHAS aTOMHAsA
buobmmoreka [HOK
11 | macca. OTHOCUTENBHASA H
MOJTeKyIApHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas g0y XUMHUYECKOTr0 bu6mmoreka [IOK
AJIEMEHTA B COCIMHEHNH https://m.edsoo.ru/ff0d350¢
13 Perienue 3a1a4 Ha BBIBEICHUE

dbopMyJ1 IO MacCOBBIM JOJISIM



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
https://m.edsoo.ru/ff0d350c

XUMHYECKUX DJIIEMEHTOB B
BEIIIECTBE

KomnuecTBo BemmecTBa. Moiib.

bu6mmoteka LIOK

14
Mounsiprast Macca https://m.edsoo.ru/ff0d5230
duznyecknue 1 XUMUYECKUE

eHus. X ecKa

TR S — buGnonera IOK
PEakiuti. 17p https://m.edsoo.ru/ff0d37fa
MPOTEKAHMS] XUMHUUIECKUX
peaKuuin
3aKoH COXpaHEHUs! MaCChI

16 | BemectB g(HMI/I‘{eCKI/Ie bubnworexa LHOK

o ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Knaccudukanus xummudyeckux

17 peakuii (CoeMHeHusl, bubnuoteka [{OK
pa3NIoKEeHUs1, 3aMEIIEHUS, https://m.edsoo.ru/ff0d334
obMmeHa)

Brruucnenus konmudecTsna,

13 MAacchl BEIECTBA I10 bu6mmoreka [IOK
YPaBHEHUSIM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peaKuui
M. B. JIoMOHOCOB — y4€HBINU-

bubnuoteka [IOK
19 | sHiukioneauct. O6o0Imenne 1

A CUCTEMAaTU3aNus 3HAHUN

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4

KonTponbhas pabora Nel no

20 | Teme «BemecTsa u bubnworexa LHOK
H https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITHI
Bo3nyx — cmech ra3os.
1 CocraB Bo3nyxa. Kucinopon bu6mmoreka [IOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
DuU3NYECKUE U XUMHYECKUE
Y e Buoro 10K
peaid ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue o6
OKCHAaX
Croco0bl mory4eHus
53 |KHMCIOpOna B n1abopaTopuu u bubmotexa [IOK
MIPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
[IpakTuueckas padora Ne 3 o
o4 | TEME «ITonyuenue u bubnuoteka [IOK
cobupaHue KHCIOposa, https://m.edsoo.ru/ff0d4ae2
V3YUYECHUE €r0 CBOMCTBY
Ternooit apdext
75 | XMMUYECKOH peakuuu, bubmorexa [IOK

INOHATHUC O TCPMOXUMHNYICCKOM
YPaBHCHHUH, OK30- U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX pCAKIUAX

Tonnuso (HedTh, yroiab u
MeTaH). 3arpsi3HeHUE BO3/lyXa,

bu6mnoreka [IOK

26 CITIOCOOBI €10 https://m.edsoo.ru/ff0d4c4a
pel0TBpAILCHHUS
37 | npocro scucerso. biGotexa LIOK
P HHEETBO. https://m_edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
2 | s i 10K
HOPOAE. https://m_edsoo.ru/ff0d4ddo
[Ipnmenenune Bogopona
29 CriocoObI ToTy4eHus bubmmorexa I[JOK
BOJIOpOJIa B Jlaboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o
30 |TeMe «ITomyuyenue n bubnmnoreka LIOK
cobupaHue Boa0po/a, https://m.edsoo.ru/ff0d4{42
V3YUYECHHUE €r0 CBOMCTBY
31 MossipHblil 00bEM Ta30B. bubmuotexa IIOK
3akoH ABOTaApPO https://m.edsoo.ru/ff0d542¢
Brruncnennst o0néMma,
1 bu6mmoreka [IOK

KOJIMYCCTBA BCIICCTBA I'a3a I10
€TI0 U3BCCTHOMY KOJIUYCCTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEILIECTBA WU 00BEMY

Breruuciiearnsa 00EMOB ra3oB
110 YPAaBHEHUIO PEAKIIUY HA

bu6mnoreka [IOK

33 OCHOBE 3aKOHA 00OBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUHU Ia30B
34 dU3NYeCKUEe U XUMHUYECKHUE bu6mmoteka LIOK
CBOIICTBA BOBI https://m.edsoo.ru/ff0d587a
Bona kak pactBopuTenb.
35 1;:;;1;116}1:;?2 aCTBOPBI bubmorexa HOK
m p PBI- https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1sI BElecTBa B
pactBope
36 | Pemienue 3a1a4 Ha pacTBOPHI
[Ipaktuueckas padota Ne 5 o
37 | paormopon. onperento Bumiorexa LIOK
P P . ? a https://m.edsoo.ru/ff0d5eba
MacCOBOM NOJIEU
PAaCTBOPEHHOTO BEIIECTBA»
[t 2 BiGmoros 10K
PO BOAOPOIL. https://m.edsoo.ru/ff0d6342
Bona»
39

OKcHabl: COCTaB,

bu6mmoteka LIOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

KJaccudukanusi,
HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tonyuenue u xummudeckue
CBOMCTBA KHCJIOTHBIX,

bu6mmoreka [IOK

40 OCHOBHBIX U aM(POTEpPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUSI: COCTAaB,

41 Kiaccuukanus, bu6mnoreka [IOK
HOMeHKJaTypa. [lonstue 06 https://m.edsoo.ru/ff0d67ca
UHUKaTOpax

49 [Tonyuenue u xummudeckue bubmuotexa IIOK
CBOMCTBA OCHOBAHUI https://m.edsoo.ru/ff0d67ca

43 5::;?(;;;;0;:]3’ bubnnoreka [IOK

L, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

44 [TonydyeHrne U XUMUYECKHE bu6moreka [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

45 |HOMEHKIATYypa, CIIOCOOBI bubnunoreka [IOK
NOJIyYECHHSI, XHMUYECKHE https://m.edsoo.ru/00ad9474
CBOWCTBA

46 | CocraBnenue GopMyi coeit



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

I'eneTnyeckas cBsI3b MCXKOY

bu6mmoreka [IOK

47 | kaccaMy HEOPraHUYECKHUX
. p https://m.edsoo.ru/00ad9a50
COCTUHEHUM
[Ipaktuueckast padota Ne 6.
Pemenue

4g | PKCTECPUMEHTANBHBIX 33124 110 bubnuoteka [JOK
Teme «OCHOBHBIE KJIaCChl https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX
COCIMHEHUN)

49 O0600111eH1E U bu6moreka [IOK
CHUCTeMaTH3allus 3HAaHUH https://m.edsoo.ru/00ad9cb?2
Kontponpshas padora Ne3 o
Teme "OCHOBHBIE KJIACChI bu6mmoreka [IOK

50
HEOPraHUYeCKHUX https://m.edsoo.ru/00ad9ela
coequHeHun"

ITepBbi€ MOMBITKH

51 KJIACCU(PUKAIIUU XUMUYECKUX bubnmnoreka LIOK
areMeHTOB. IloHsTHE O https://m.edsoo.ru/00ad9ffa
Tpymmax CXOAHBIX JIEMEHTOB
[lepuonnueckuii 3ak0H U

57 | [lepuonuyeckas cucrema bubnmorexa LIOK

XUMHYECKHUX 3J1eMeHTOB /. 1.
Menpeneesa .Ilepuonsi,

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

IpyNIbL, TOATPYIIIbI

Crpoenue aromoB. CoctaB

bu6moreka [IOK

53
aToMHBbIX saep. 3oronsl https://m.edsoo.ru/00adasS2c
CrpoeHue 3IeKTPOHHBIX
54 000J104€K aTOMOB AJIEMEHTOB bubnuoteka [IOK
[Tepuoanueckoii cucremsl /1. https://m.edsoo.ru/00ada342
H. Menneneena
CrpoeHue 3IeKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bu6mmoreka [IOK
[Tepuonuueckoi cuctemsl /1. https://m.edsoo.ru/00ada6bc
N. Menneneesa
XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 110
56 | ero noJjoXXeHUIO B Bubmmorexa [IOK
. https://m.edsoo.ru/00ada824
[Tepnognueckon cucreme /I.
H. Menneneena
3nauyenue Ilepruoanueckoro
3aKOHA JIJIS Pa3BUTUS HAYKH U
57 |n aKTI/III(II/I II[) N. Men CJ}'IICCB bubmmorexa [OK
PArcriie. 2 7. 8 https://m.edsoo.ru/00ada96e
— y4€HBIH, TTearor U
rpakIaHuH
58 | DIEKTPOOTPHLIATENBHOCTh bubmmorexa LIOK

aTOMOB XUMHUYCCKHUX

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

9JICMCHTOB

bu6moreka [IOK

59 | MoHHas xumMu4deckasi CBI3b
https://m.edsoo.ru/00adac34
KoBasnienTHas nojiapuas u
60 | HenossipHaA XI/IMI/I‘IF;CKa}I Eubmaorexa HOK
p https://m.edsoo.ru/00adaab8
XUMHYECKAS CBA3b

61 Kpucrannuueckoe ctpoenue bubmuotexa IIOK
BEIIECTB https://m.edsoo.ru/00adaab9

bu6mmoteka LIOK

62 | CreneHb OKUCIIEHUSA

https://m.edsoo.ru/00adae28
Onpenenenue CTereHu
63 OKIfCJ'f[eHHH B CJIOKHBIX Bubmiorexa OK
https://m.edsoo.ru/00adae28
BEIlECTBaX
OKHUCIIUTELHO-

64 |BOCCTAHOBUTENBHEIE PEAKLMU bubnmnoreka LIOK
.Oxuciurenu u https://m.edsoo.ru/00adb076
BOCCTAHOBUTEIN
CocraBiieHIE OKUCIUTEIBHO-

65 BOCCTaHOBHUTEJIbHBIX bu6mmoreka [IOK

YPaBHEHUN METOIOM
AIIEKTPOHHOTO OajaHca

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



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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

CocraBieHue OKMCIUTEIIbHO-
BOCCTAHOBUTCIIbHBIX

66 . 1
ypaBHEHUHN METOJIOM
AJIEKTPOHHOTO OanaHca
§7 | romt ccmmoame o+ | 1 bu6miorera LIOK
P ' https://m.edsoo.ru/00adb486
XUMHYECKAsT CBSA3L)
63 PesepBHrlit ypok. O60011eH1E | bubmuotexa IIOK
1 CUCTEeMaTH3allnsl 3HAHHUI https://m.edsoo.ru/00adb33c¢
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHbIE LM (POBHIE

Ne Tema ypoxka Aata o0pa3oBare/ibHbIE
/1 Beero KonrposbHeie | IIpakTuieckne | y3yyenns
padoThI padoThI pecypebt
[Tepuognueckuii 3aK0H.
[lepnonnueckas cucrema
XUMHUUYECKUX IEMEHTOB J1.

1 N. Menaeneena. 1 bu6mnoreka [IOK
3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59e
W3MEHECHUYU CBOMCTB
XUMHUYECKUX AJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus n

) HOMeHK(Ji'I)aTy;a 1 bubnmnoreka LIOK

https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BELIECTB
Buapl XuMHAYECKOM CBSI3U U
3 TI/Il'iIbI KPUCTAJUINYECKUX 1 bubmrotera LHOK
i https://m.edsoo.ru/00adbac6
pEETOK
KonTponbhas pabora Nel mo
4 teMme «[loBropenue n 1 1

yryOseHue 3HaHu!
OCHOBHBIX Pa3/IeioB Kypca 8



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

KJj1acca»

Knaccudukarms
5 XHMqu%)KHxH €aKIIH I10 bubmmorexa LOK
pearl https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM NMPU3HAKAM
[TonsaTHE O CKOPOCTHU
6 XUMHUYECKOM PEaKIIIH. bubnuoreka LIOK
[TousiTie O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
[loHgTHE O XUMHUYECKOM
paBHOBecuu. DakTophl,
BJIMSIOILME HA CKOPOCTh bubnuoreka LIOK
7 .
XUMHUYECKOM peaKIuu 1 https://m.edsoo.ru/00adc28c
MMOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIILHO-
8 BOCCTAHOBUTEJIbHBIE Bubmiorexa HOK
https://m.edsoo.ru/00adcade
peaxkuuu
Teopusa >neKTPOIUTUUECKON
9 I/ICEO na I/II/IpCI/IJIBHble u bubmmorexa [OK
A TUHATTHH. https://m.edsoo.ru/00adcd68
c1a0bIe AIEKTPOIUTHI
. bu6moreka [IOK
10 | MoHHBIE ypaBHEHUS PEAKLIMI

https://m.edsoo.ru/00add448



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
https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBAHMI1 B CBETE

bubmnoreka LIOK

1 MPEACTAB/ICHHi 00 . https://m.edsoo.ru/00add5d8
ANEKTPOIUTHUECKOM
JIUCCOLINAIIAN
XUMHUYECKHE CBOMCTBA
12 | mpeacrannernii o6 bummorera LIOK
pedt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOM
IUCCOLINAIIAN
13 IlousaTrne o rugponuse cojien bubmorexa LIOK
PO . https://m.edsoo.ru/00add9d4
14 O0600111eH1E U bu6moreka [IOK
cucTeMaTU3anusa 3HaHUHU https://m.edsoo.ru/00addd12
y £I§:;’ZI;I{‘;€G:CK3H pabora Ne 1. BuGnorexa LIOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBLHBIX 32139
KonTponbhas padora Ne2 o
16 |Teme «INEKTPOIUTUYECKAS bubnuoteka [IOK
nucconuanug. XuMHUECKHE https://m.edsoo.ru/00addecO
peaKIy B pacTBOPax»
17 | Ob1as XapakrepucTuka bubmmorexa LIOK

rajoreHoB. XMMHYECKHUE

https://m.edsoo.ru/00addfe?



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

CBOMCTBA Ha IpUMeEpe XJIopa

Xnoporoaopoa. ConsiHast
KHCJIOTa, XHMHYECKIE

bubmnoreka LIOK

18 .
CBOICTBA, MOJIyYEHHUE, https://m.edsoo.ru/00adel04
pUMEHEHUE
[IpakTrueckas padora Ne 2
1o |moTeme «ITonyuenue bubnuoteka [IOK
COJIIHOM KHCJIOTBI, U3yYEHHE https://m.edsoo.ru/00ade348
€€ CBOMCTB)»
Brruncnenus o
9 | YPABHEHIAM XHMIIECKHX bubnuoreka LIOK
peaKkuid, eclii OIH U3 https://m.edsoo.ru/00ade488
peareHToB J]aH B U30bITKE
1 OO6m1as xapakTepucTHKa bubmmoreka I[JOK
anemeHTOB VIA-rpymnbl https://m.edsoo.ru/00ade64a
AJIOTpOIIHBIE
MOU(DUKAIIUN CEPHI.
22 Haioi CHEGB ce II>)I ueé bubmmotera LHOK
A . p https://m.edsoo.ru/00ade64a
COEIMHEHUI B PUPOJIE.
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoziopo, CTpoeHHE,
POBOMOPOL, CTP bu6moreka [IOK
23 | pusuYecKUe U XUMUYECKHUE

CBOMCTBA

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



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

Oxkcuppl cepol. CepHas
KHCIIOTa, PU3NYECKHUE U

bu6moreka [IOK

24 .
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHECHHUE
XUMUYECKUE peaKiluu,
JIE)KAII[IE€ B OCHOBE
IIPOMBIIIJIEHHOIO criocoda
25 ngn YESHUSA CEPHOU KHUCIIOTHI bubmorexa HOK
y p ) https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arps3HEeHHE
OKpY>KaroIien cpebl
COCTMHECHUSIMU CEPBI
26 Brruncienune maccoBou J0OJIH bu6moreka [IOK
BBIXO/Ia MPOAYKTA PEaKIMU https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTruKa
AJIEMEHTOB V A-IpyHIIEL.
27 A30T, pacopocT EI};CHI/IC B bubmorexa LIOK
» PAcTpocTp https://m.edsoo.ru/00adeeab
npupoje, pu3nvecKue u
XUMHYECKHE CBOMCTBA
AMMHuak, ero GpuznyecKue u
28 XUMHYECKHE CBOMCTBA bubnmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIyYeHUE U PUMEHEHHNE
- [Tpaktruueckas padora Ne 3 Bu6miorexa [IOK

o teme «llonyuenue
aMMHaKa, U3y4YEHHUe €ro

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

CBOUCTB»

A30THas KHCNoTa, e€

bu6moreka [IOK

30 U3UYECKUE U XUMUYECKUE
¢ N https://m.edsoo.ru/00adf306
CBOWCTBa
Hcnons30BaHNE HUTPATOB U
COJIE aMMOHUSI B KQUECTBE
3] | MHHEPAIbHBIX yI0OpEeHUIA. bubnuoteka [IOK
XUMUYECKOE 3arps3HECHHE https://m.edsoo.ru/00adf518
OKPYXKaroIIEN CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxenn hochopa
1 (V) u pocdopnas kuciora, bubmuorexa LIOK
bu3nyecKue 1 XUuMHUYECKUE https://m.edsoo.ru/00adf68a
CBONCTBA, MOJy4eHHUE
HcnonszoBanue Gocdaros B
KaueCcTBE MUHEPATbHBIX
33 oOpeHuit 335 SI3HEHUE butumorexa LIOK
YAODPEHHI. SaTP https://m.edsoo.ru/00adfc20
MIPUPOTHON CPEIIBI
docharammu
Vriepon, pacnpocTpaHeHHUE
34 |BUI I/li) (I)[ el:) (I)I/IIS)I/I‘ICEKI/IC u bubmmorexa LHOK
PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOWCTBA
35

Oxkcuapl ymiepoaa, ux

bu6mmoreka [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

¢u3nveckre 1 XuMUYECKHe
CBOMCTBA. DKOJIOTHYECKHE
po0OJIeMBbl, CBS3aHHBIC C
okcusom yriepoaa (IV)

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

bu6moreka [IOK

36 VYronpHag KUciaoTa 1 €€ COoJIu
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padora Ne 4
o TeMe "[lonmyuenue
37 TJIEKUCIIOTO r};sa bubmaorexa TIOK
Y ) https://m.edsoo.ru/00ae027¢
KauyecTBeHHas peakiuys Ha
kapOoHaT-uoH"
38 Peruenune 3amau
[TepBOHaYaIbHBIE TOHITHS
39 0612) TAaHUYECKHUX BEIIECTBAX bubmmorexa LOK
p 1 https://m.edsoo.ru/00ae054¢
KaK O COEIMHCHUX yIIepoa
40 | KpemHHui u ero coeIMHEHUS Bubmmorexa [OK
P a https://m.edsoo.ru/00ae080a
[IpakTrueckas pabora Ne 5.
Penienue
4] |°KCICPHMEHTalbHBIX 32121 bubnuoreka [IOK

o teMe «Baxueimue
HEMETAJUIbI U UX
COEIIMHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

42

KonTposnbhas pabora Ne3 o
teme «Baxuenme
HEMETAaJIbl U UX
COCTMHEHHUS

bu6moreka [IOK
https://m.edsoo.ru/00ae0el 8

43

OO6m1as xapakTepucTuKa
XUMHUUYECKHUX DJICMEHTOB —
MeTanjaoB. Meramindeckas
CBSI3b M METaJJIMUECKas
KpUCTAJUIMYECKas PELIETKA.
dus3nyeckrue CBOMCTBA
METaJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKUE CBOMCTBA
METAJLJIOB.
DNEKTPOXUMUYECKHM AT
HaNPSYKEHUHA METAJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael156

45

OO611ue crnocoObl MOTYyUYESHUS
MeTamioB. CIijiaBbl.
Brruucnenus no
YPaBHEHUSIM XUMUUYECKUX
pEaKuuii, €CJIM OJIUH U3
peareHToOB CONECPIKUT
npuMecHu

bu6moreka [IOK
https://m.edsoo.ru/00ael156

46

[TonsiTue 0 KOppO3UU
METaJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47 |Hlenounsie meranel https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUAPOKCUIBI bubmmoreka I[JOK
HATpUs U KaJIHs https://m.edsoo.ru/00ae14b2
[[{eouHO3EMENBHBIE
49 | meTaJUIBI — KaIbIUHA U bubmiorexa HOK
. H https://m.edsoo.ru/00ael5e8
MarHum
50 Baxxneiinmme coequHeHUS bu6moreka [IOK
KaJIbIIHUS https://m.edsoo.ru/00ael5e8
51 O000111IEHME U
CHCTEeMaTH3alMs 3HAaHUH
59 JKEcTKOCTh BOABI M CITOCOOBI bu6mmoteka LIOK
e ycTpaHeHus https://m.edsoo.ru/00ae1886
53 | namone icioneacrs o Bu6miotera LIOK
.. ,,H https://m.edsoo.ru/00aclae8
METOJIbl €€ yCTpaHEHUS
. bu6mmoreka [IOK
>4 | AmomuHHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbI€ CBOICTBA bubnuoteka [IOK
OKCHJIa M TUAPOKCH]IA https://m.edsoo.ru/00ael c64
56 | Keneso

bu6mmoreka [IOK



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

57

Oxcupl, THAPOKCUIBI U
conn xenesa (I1) u xenesa
(11T)

bubmmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O0600111eH1E U
CUCTEMAaTHU3alUA 3HAHUI

59

[IpakTrueckas pabora No 7.
Pemenue
AKCHEPUMEHTAIIBHBIX 3a]a4
1o teme «Baxkuenmniue
METaJIbl U UX COCAUHCHUS

bubmnoreka LIOK
https://m.edsoo.ru/00ae3de8

60

Brruncnenus mo
YPaBHEHUSIM XUMHUUYECKHUX
peakuuu, eCIv OJIUH U3
pEeareHToB JjaH B U30BITKE
WJTU COJIEPKUT TIPUMECH.
Brruncnenus MmaccoBoM 10U
BBIXO/Ia MPOAYKTA PEAKINU

bu6munoreka [IOK
https://m.edsoo.ru/00ael750

61

O000111IeH1E U
CUCTEMAaTHU3alUA 3HAHUI

62

KonTponbhas pabora Ne4 o
Teme « BaxHenmme MeTaibl
U UX COCTMHEHUS»



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemecTtra u Marcpuralibl B

bu6moreka [IOK

63 | MOBCCAHCBHOI HH3HH : https://m.edsoo.ru/00ae3f50
YeoBeKa
64 XUMHUUYECKOE 3arpsi3HEHUE 1 bubnuoteka [IOK
OKPYKAIOUIEN Cpebl https://m.edsoo.ru/00ae4270
65 Pons xumuu B permennn 1 bubmuotexa IIOK
AKOJIOTHYECKUX TPOoOIemM https://m.edsoo.ru/00ae4270
PesepBHbIl ypoOK.
bubmnoreka LIOK
66 | Obobmenne . ! https://m.edsoo.ru/00ae0dOa
cucTeMaTu3alus 3HaHUN
PesepBHbIl ypoOK.
bubmnoreka LIOK
67 | Obodmenme n . ! https://m.edsoo.ru/00adb33c
cucTeMaTu3anus 3HaHU!
PesepBHbIl ypoOK.
bubmunoreka LIOK
68 | Obodmerme n . ! https://m.edsoo.ru/00ad9cb2
cucTeMaTu3anus 3HaHU!
OBUIEE KOJIMYECTBO YACOB 63

10 [TIPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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/






