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INOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma y4eOHOTro mpeamera «XuMHUs» Ha YpOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHUs coCTaBlieHa Ha ocHOBe TpeboBaHui K pe3yapTaTaM OCBOCHHS IPOrPaMMBI
OCHOBHOT0 00111er0 oOpa3zoBanus denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOTO 0011ero oopaszoBanus (nanee — PI'OC OOO0), nmpumepHOit
o0pa3zoBaTenbHON POTrPaMMbI OCHOBHOT'O OOIIIEro 00pa3oBaHMs, a TAK)KE OPUEHTHPOBAHA HA
1[eJIeBbIe IPUOPUTETHI, CHOPMUPOBAHHBIE B paboyeil mporpaMme BOCIIUTAHUS.

[TporpamMma o xumMuu Ia€T MpeACcTaBICHUE O HENSIX, OOMIeH CTpaTeru O0yICHHSI,
BOCIUTAHMS U Pa3BUTHUS O0yUaIOUINXCS CPEeJICTBAMU y4eOHOr0 IpeAMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE IPEIMETHOE COJICpKAHNE, IPEyCMaTPUBACT PacIpeIe]ICHHE eTo Mo KJiaccaM
U CTPYKTYypUPOBaHUE 1O pa3zesiaM U TeMaM IPOrpaMMBbI 110 XUMHUHU, OTIPEIETISET
KOJINYECTBEHHBIC M KAYECTBEHHBIC XaPAKTEPUCTUKU COJICPKAHNUS, PEKOMEHYEMYIO
MOCIIE0BATEIHHOCTh U3YUCHUS XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKHU Y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00YJaIOIIUXCsl, ONPEesieT
BO3MOXXHOCTH TpEMEeTa JUIsl pean3aiuu TpeOoBaHU K pe3ybTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI HA YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TaKkxKe
TpeOoBaHull K pe3yabTaTaM 00y4YeHUS XMMUU Ha YPOBHE IIeJiel U3yueHus mpeaMeTa u
OCHOBHBIX BUIOB y4eOHO-TTO3HABATEIBHOM JESTEILHOCTH 00YUJaIOIIErocs II0 OCBOCHHUIO
y4eOHOT0 Co/IepKaHus.

3HaHNE XUMHH CITY>)KUT OCHOBOH JUTst YOPMUPOBAHHSI MUPOBO33PEHHUST 00yJarOIIEerocs,
€ro MpeJICTaBIEeHUH 0 MaTepUaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYEMBbIE
XMMUEH MPEICTaBICHUS O B3aUMOIPEBPAILIEHHUSIX SHEPTUHU U 00 SBOIOINY BEIIECTB B
MIPUPOJIE, O MYTAX peIIeHHs r100aIbHBIX IPOOIEM YCTOMUYMBOIO Pa3BUTHS YETIOBEYECTBA —
CBIPBEBOM, SHEPreTHUECKOH, MUILEBOM U AKOJIOTHYECKOM 0e30nmacHOCTH, MpodaemM
3JIpaBOOXPAHEHMS.

N3ydenue xumuu:

CIOCOOCTBYET peaan3aliii BO3MOKHOCTEH [l caMOpa3BUTUS U (POPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 001IeH 1 (yHKINOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN
00yYaroImuxcs, HAaBBIKOB HX CAMOCTOSITENIFHON Y4eOHO! AEATEIbHOCTH, SKCIIEPUMEHTAITBHBIX
U MCCIEeI0BATENbCKUX YMEHHM, HEOOXOIUMBIX KaK B TOBCEHEBHOM KU3HU, TaK U B
po¢eCCUOHATBHON JIEATETFHOCTH;

3HaKOMHT €O cHelM(UKOil HAyYHOTO MBIIIJICHHS], 3aKJIa/IbIBAET OCHOBBI 11€JI0OCTHOTO
B3TJIs1/Ia HA €IMHCTBO MIPUPOJIBI M YEIIOBEKA, SIBIISICTCS OTBETCTBECHHBIM ATAIIOM B
(bopMHpPOBAHUHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00yUaroIIuXCs;

CTOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJIa/l B AKOJIOTHUECKOE 00pa30BaHue
oOydJaronmxcs.

JlaHHBIE HaMpaBJIeHUS B 00Y4EHUU XUMHH 00€CTIeYBaIOTCs CEM(PUKOI coepiKaHus
y4eOHOTO MpeIMeTa, KOTOPBIH SBISETCS MeIarormuecky aJanTHPOBAHHBIM OTPaKCHUEM
0a30BOif HAyKH XMMHHU Ha OTPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHUsl OPUEHTHUPOBAH Ha OCBOCHUE
00y4aroIUMUCS CUCTEMBI IEPBOHAYATBHBIX MOHATHI XMMHUU, OCHOB HEOPTaHMUECKOW XUMUHU
Y HEKOTOPBIX OTAENbHBIX 3HAYUMbIX IMOHSATHI OPraHuYeCcKOl XUMHUH.

[Ipu peanuzaruu gaHHON MPOTpaMMBI OYAET 3aJeHCTBOBAaHO 000PYy/I0BaHNE
nentpa «Touka pocTtay.



CtpykTypa conepkaHus IpOrpaMMbl 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoza kK e€ uzydenuro. Coaepkanue CKJIaIbIBa€TCs U3 CUCTEMBI MOHATUNA O XUMHYECKOM
AJIEMEHTE U BEIECTBE U CUCTEMBI MOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI M0 MIPUHLHUITY OCIEA0BATEIIBHOTO PA3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPECTaBICHUH 00 AIIEKTPOIUTHIECKON TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSL pacCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHSI K IPYTOMY,
BBITIONHSSL QYHKIIUU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEH
MIPAKTHUYECKOr0 PUMEHEHHMS U MOJyYEHUsI H3y4aeMbIX BEIIECTB.

OcBoeHue MPOorpaMMBbl 0 XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHUS O
XUMHUYECKON COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPOABL,
LIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM [03HaHUs B Hayke. M3yuenue
XMMUU TIPOUCXONT C MPUBIICYCHUEM 3HAHUHN U3 paHee N3yUEHHBIX yU4eOHBIX MPEAMETOB:
«Oxkpyxaromuii Mupy, «buosnorus. 5—7 knaccel» u «duszuka. 7 Kiace.

[Tpu n3yueHnn XUMHUU TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB XUMHUECKOW HAYKU
Kak 00JIacTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUUECKON e TeIbHOCTH YeIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aaua yueOHOro IpeiMeTa COCTOUT B
(OpMHPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN — BaKHEUIINX (haKTOB, HOHATHH, 3aKOHOB U
TEOPETHYECKUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAYKH, B IPUOOIEHUH K HAYYHBIM METOJIaM MO3HaHUS IPU U3yYEHHUH BEIIECTB U
XUMHUYECKUX peaklUid, B GOPMUPOBAHUU U PA3BUTHH IMO3HABATEIbHBIX YMEHUHN U UX
IPUMEHEHUH B y4eOHO-TI03HABATEIbHOM U y4eOHO-UCCIIe10BaTeIbCKON 1A TENbHOCTH,
OCBOEHUU MPaBUJI 0€30MIaCHOTO 0OpAIEHUs C BELIECTBAMU B TOBCEAHEBHON KHU3HU.

[Tpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs BaXKHOE 3HAUCHHE
MPUOOPETN TaKUE 11U, KaK:

— (popMHpOBaHUE UHTEIJIEKTYAJILHO Pa3BUTOM JINYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO PEILIEHUH, CIIOCOOHOM
alaTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HanpaBJIeHHOCTh O0yYEHUS Ha cUCTeMaTHYeCKOoe MpUOoOIeHNe 00yJaromuxcs K
CaMOCTOSITENIbHOM IT03HABATEIbHON JAESITEIbHOCTH, HAYYHBIM METOJaM TIO3HAHMSI,
(hopMUPYIOIIMM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecrieueHue yCIoBHi, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUaAIOIIMMUCS OIBITA
pa3zHoO00pa3HON JesTebHOCTH, TO3HAHUS U CAMOTIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KITHOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— ¢opmupoBaHue 0011 PYHKITMOHAITBPHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBACHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOIb3YS
3HAHUS U OTIBIT, TOJIYYE€HHBIE PU U3YUYEHUU XUMUHU, IPUMEHATh UX MPH pEeIIeHUH IpobiieM B
IIOBCEIHEBHOM U3HU U TPYIOBOH AEATEIBHOCTH;

— ¢popMupoBaHUe y 00y4aIOIUXCS TYMAHUCTUYECKUX OTHOLICHHUM, MOHUMAaHUS
LIEHHOCTH XMMUYECKUX 3HAHUHN JJIs1 BBIPAOOTKU HKOJIOTHUECKH 11€JIECO00Pa3HOT0 MOBEICHUS
B OBITY U TPYAOBOH JAEATEILHOCTH B LESIX COXPAHEHUS CBOETO 37J0POBbS U OKPYXKAIOIIeH
IIPUPOTHOM CPEJIbI;



— pa3BUTHE MOTHBAIMH K O0yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYEIIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY PO U HAMTPABICHHOCTH JAIBHEUIIIETO 00yIeHHUS.

OO1m1ee YKCiI0 9acoB, OTBEAEHHBIX ISl H3yYCHUsI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 gaca B HeJleq0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBonayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YenoBeka. XUMUS B cucteMe Hayk. Tena u
BeulecTBa. Puznyeckue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BemecTs. [lonarue o
METO/ax MO3HaHUs B XUMUU. UncTele BemecTBa U cmecu. CriocoObl pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTble U ClI0KHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xummueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BemlecTB. OTHOcUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XUMUYECKOIO 2JIEMEHTA B COSJUHEHUH.

KonnyectBo Beniectsa. Mosib. MonspHast Macca. B3anMocBs3b KOJIMUECTBA, MacChl U
Yuclla CTPYKTYPHBIX €IMHUL BenlecTBa. Pacuérel mo popMysiaM XMMHUECKHUX COSIUHEHUH.

DusndyecKkue U XMMUYECKHE IBJICHUA. XUMHUUYECKasl PEaKkus U €€ MPU3HaKU. 3aKOH
COXpPaHEHHUs Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccudukanms XuMmuaeckux
peakiuii (CoeAMHeHMs, Pa3I0KEHHs, 3aMellIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCY/I0H, MpaBuiIaMu paboTHI B 1TAOOpaTOPUH U pUEMaMu
oOparieHust ¢ J1abopaTopHBIM 000PYOBAaHUEM, H3YUEHHUE U ONTMCAaHNE (PU3NUECKUX CBONCTB
00pa31ioB HEOPraHUYECKHX BEIECTB, HAOM0AeHne PU3NUeCKUX (IUIaBJIeHNe BOCKa, TassHUE
JbJa, pacTUpaHHUe caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BO/Ibl) U XMMHUYECKUX (TOpeHue
CBEUH, MPOKATMBAHUE METHOW IPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KUCIOTOMN) SBICHUH,
Ha0JIt0/IeHNE U ONMCaHKe MPU3HAKOB MIPOTEKaHUsl XMMUUYECKUX peakluil (pa3iiokeHne
caxapa, B3aUMOJICHCTBUE CEPHOI KUCIOTHI C XJIOPUIOM OapHsi, pa3sioskeHUe IMJIpOKCHIa
menu (I1) mpu HarpeBanuu, B3auMOICHCTBHE Xele3a ¢ pacTBopoM cou mean (1), nsyuenue
CIOCO0OB pa3/IeleHusl CMECEi: C MOMOIIBIO MarHuTa, (GUILTPOBAaHNUE, BBITAPHBAHHUE,
TUCTUIUISIMS, XpoMaTorpadus, IpoBeeHNE OYUCTKH MOBAPEHHOM COJIH, HA0JIt0IeHHE U
OINHMCAaHUE PE3YyIbTATOB IIPOBEAEHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MACCHI,
CO3/1aHHE MOJIeIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 37€MeHT B IpOCTOE BEMIECTBO.
HaxoxxaeHue kucinopoa B mpupoje, Gu3ndeckue 1 XMMUYeCKHe CBOWCTBA (peakiuu
ropenusi). Okcusl. [Ipumenenune kuciaopoaa. CriocoObl oydyeHus: KUCIopoaa B
nabopaTopuu U MpoMbInuieHHOCTH. KpyroBopoT kuciopoza B mpupoje. O30H —
AJUIOTPONHAA MOIUDHUKALMS KUCIOPOAA.

TemnoBoit 3¢ ekt XUMUUECKOH peakuu, TEPMOXUMUYECKHE yPaBHEHHUS, K30~ U
9HIOTEPMHUUECKHUE peakMU. TOIUIMBO: Yrojb U MeTaH. 3arps3HeHNe BO3/lyXa, YCUIIEHHE
MApHUKOBOTO 3 deKTa, pa3pylUIeHHe 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BemiectBo. HaxoxaeHre Bogopoia B IPUPOJIE,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI oydeHus. Kuciorsl u comm.



MoutsipHblii 00BEM ra3oB. Pacuérel 10 XMMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactBoputenb. PactBopbl. HacsieHHble u
HEHaCBILIEHHbIE pacTBOPbI. PacTBOpUMOCTH BeliecTB B Boje. MaccoBast 10J1s BELIECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOJbl. OCHOBaHUS. Poslb pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojibl B ipupojie. 3arpsisHeHUe NpUPOAHBIX BoA. OXpaHa U OYUCTKA
MIPUPOJIHBIX BO.

Knaccudukanus Heopranmueckux coeauaennid. Oxcuapl. Kinaccudukanms okcHIoB:
coJsieoOpasyrotire (OCHOBHBIC, KHCIIOTHBIE, aM(OTEPHBIE) H HECOIeo0pa3yIolue.
Homenkiiatypa okcuzoB. Pusndeckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lonyuenue
OKCHU/JIOB.

OcnoBanwust. Knaccugukanus oCHOBaHUIL: MIENTOYN U HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuii. @u3nueckue 1 XUMUYECKUE CBOICTBAa OcCHOBaHUM. [loyuenue
OCHOBaHMH.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucnor. @u3ndeckue u
XMMHYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTamioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Conu. Homenknarypa coneil. @uznueckrue u XuMudeckue cBoiictsa coinell. [lonyuenue
COJIEH.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUUYECKUX COCTUHEHUM.

Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OIIPENIEIICHNUE COACPKAHUS KUCIOPOIa B BO3/1yX€, ITOIyYEHHUE,
coOupaHue, pacrio3HaBaHue U U3y4eHHE CBONCTB KUCIOPO/a, HAOIIOACHHE B3aUMOICHCTBHS
BEIIECTB C KHCIOPOJIOM M YCJIOBUSI BOSHUKHOBEHUS U MPEKpaIleHns ropeHus (1moxapa),
O3HAaKOMJIEHHE ¢ 00pa3IlaMu OKCHUJIOB U OIUCAHUE UX CBOMCTB, OJy4eHUE, COOUpaHue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOICTB BOJOpo/ia (TOpeHrE), B3aUMOJIEHCTBUE BOJIOPOA C
okcuaoMm menu (1) (Bo3MOXKHO MCTIONB30BaHKE BUAEOMATEpUaIoB), HAOIIOJeHIE 00paslloB
BELIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN PACTBOPEHHUSI BELIECTB C
Pa3IMYHON pacCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OIIPEIEIEHHON MacCOBOM 10JIeH
PacTBOPEHHOTO BEILECTBA, B3aUMOJIEHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIbLIUEM)
(BO3MOXKHO HCIOJIb30BAHNE BUIEOMATEPUANIOB), UCCIIEI0BaHIE 00Pa3110B HEOPraHUYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB, HAOJI0/IEHNE U3MEHEHUSI OKPACKH UHJMKAaTOPOB B pacTBOPax
KHCJIOT M 1Ieso4el, u3ydeHue B3aumoseiictsus okeuga meau (1) ¢ pactBopom cepHoii
KHCIIOTBI, KUCIIOT C METaJlJIaMH, peakuii HelTpanu3aiuu, NojiyueHue HepacTBOPUMBIX
OCHOBaHMH, BRITECHEHUE OJJHOTO MeTaljla APYTUM U3 pacTBOpPA COJIH, pELICHUE
AKCIIEPUMEHTATILHBIX 3a7a4 1o TeMe «BakHelre Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumuyeckux diementos /1. H.
MenaeneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKHCJIANTEIbHO-
BOCCTAHOBHMTEJIbHbIC PeaKIIUN

[TepBbie MOMBITKY KiIacCHU(UKAITUN XUMHUYECKUX d71eMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIETIOYHBIE U I1EIOYHO3EMEIbHBIE METAIIIbI, TAJIOT€Hbl, UHEPTHBIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yoT aM(OTepHbIE OKCHIBI U THAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMma XuMHYECKUX d1eMEHTOB J[. U.
MenneneeBa. KoporkonepruoaHas u jmuHHOonieproaHas Gopmel [leproandeckoit CUCTEMBI
xumuyeckux ieMeHToB [l . Menneneesa. Ilepuoast u rpynmsl. PU3n4eCKuil CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne atoMoB. CoctaB aTOMHBIX siziep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMUYECKUX dIeMeHTOB [lepuoandeckoit



cucremsl . 1. MenzeneeBa. XapakTepUCTUKAa XMMUYECKOT0O 3JIEMEHTA 110 €0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pPaJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJIUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIs pa3BUTHS HayKu U npakTuku. [. 1. MenneneeB — yu€HbIi U rpa)1aHMH.

Xumunueckas cBsa3b. KoBaneHTHas (1oJsipHasi U HENOJIIpHAasi) CBA3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peaklnu. [Iporecchl
OKHCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3ioB BEIIECTB METAIJIOB M HEMETAJIIOB, B3aUMOJICHCTBUE THIPOKCHU A
LIMHKA C pacCTBOpaMHU KHUCJIOT U I1IEJI0Y€el, IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOPEHHE, PEaKIIUU Pa30oKEHUs, COSTUHECHHUS).

Meoswcnpeomemmnunie ceasu

Peanuzanus MexnpenMeTHbIX CBS3€H MpU U3yYEHUU XUMUU B § Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHIA, TaK U
MOHSATUH, SBJIAIOIIMXCA CUCTEMHBIMU ISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TIOHATUSA: HAyYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH,
aHaJIu3, CUHTE3, KJIaccu(pUKaIus, IepUOJUIHOCTb, HAOII0AEHUE, IKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®duszuka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI,
PallMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi]l, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, a3, (PU3MUECKUe BETUUHHBI, EAUHHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, MTOJIE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuusi

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIECKUX d1eMeHTOB J[. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMUYECKUX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIKsl, KAJIbLUA U X COEIUHEHUIN B COOTBETCTBUHU C
ITOJIOKEHUEM 2JIEMEHTOB B Ilepronueckol cucreMe u CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUJIbl XUMUUECKOHN CBSA3H. THIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEMIETKU U BUJA XUMHYECKOU
CBSA3U.

Krnaccudukanus n HOMEHKIIaTypa HEOPraHUYEeCKUX BELIECTB. XUMUUYECKHUE CBOICTBA
BELIECTB, OTHOCALINXCA K Pa3JIMYHbBIM KJIaCCaM HEOPTAaHUYECKUX COEAMHEHUN, T€HETHYECKAs]
CBSI3b HEOPraHMYECKHX BEIIECTB.

Knaccugukanus XuMHUecKuX peakiuii o pa3IuuHbIM IpU3HAKaM (110 YUCITy U
COCTaBY Y4YacTBYIOIIUX B pEaKLUU BEIIECTB, MO TEIII0BOMY 3((DEKTyY, 10 U3MEHEHUIO
CTETIEHEH OKMCIIEHUS] XUMHYECKUX AJIEMEHTOB, [0 00PaTUMOCTH, 110 YYaCTHIO KaTallu3aTopa).
DK30- ¥ 3HIOTEPMHUYECKUE PEAKLIUN, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsaTue o ckopocTH XUMHU4Yeckoi peakiuu. [Tonarue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuuax. [[oHsITHEe 0 TOMOre€HHBIX U TeTepOreHHbIX peakuusax. [lonsaTue o



karanuse. [lonarue o xumMuueckom paBHoBecuu. MakTOpPbI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKOH peakUK U MOJ0KEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, IEKTPOHHBIN 0aJIaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIbHOM peakuuu. CocTaBieHUe YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO0/1a SJICKTPOHHOTO OaaHca.

Teopus 31eKTPONUTUUECKON JUCCOLMALUU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M IMCCOLMALIMN BEUIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Crenens nucconuanuu. CHiibHbIE U c1a0ble JIEKTPOJIUTHL.

Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIiii HOHHOTO 0OMeHa, OJTHbIE
U COKpalll¢HHbIE HOHHBIE YpaBHEHHUS peakiiii. CBOMCTBA KUCIOT, OCHOBAaHUI U COJICH B
CBETE MPEACTaBIECHUIN 00 3JIEKTPOIUTHUECKOM Aucconranuy. KauecTBeHHbIE peakliuy Ha
noHBbL. [loHATHE O TUapOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJICJIAIMU KPUCTAIIMUECKUX PELIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMETaJIOB (rpaduTa 1 ammasa), CII0KHBIX BEIIECTB (XJIOpHIa HATPHs),
HCCIIeIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuK OT BO3JEHCTBUS pa3IMuHbIX
(bakTOpOB, UCCIIENOBAHNE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IpoIIecca
JMCCOLMALIMU KUCIIOT, 1Ieslouell U cosel (BO3MOXKHO MCII0JIb30BaHUE BUAECO MAaTEPUAIIOB),
IIPOBEJICHUE OIBITOB, WITIOCTPUPYIOIIUX MPU3HAKH NPOTEKaHUsI peaKluii HOHHOTO OOMeHa
(obpazoBaHue 0cajika, BblJIeIEHUE ra3a, 00pa3oBaHue BOJIbl), ONBITOB, MIUTIOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN (TOPEHKE, PEAKIIMU Pa3JI0KEHMS,
COEUHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILECTB C IIOMOIIBIO KaU€CTBEHHBIX
peaxkuuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTtayibl 1 MX coeJHHEHHSA

OO6mas xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CtpoeHue u Gpu3nvYeckue CBOMCTBA MPOCTHIX BELIECTB — rajIOr€HOB.
XuMHYecKre CBOMCTBA Ha MpUMeEpE XJIopa (B3aUMOAEHCTBHUE C METAJUIAMU, HEMETaJlJIaMH,
menoyamu). XiaopoBoopol. CossiHast KMUCI0Ta, XMMUYECKHE CBOUCTBA, MOJTyUYEeHHUE,
IpuMeHeHue. JIeicTBre XJIopa U XJI0pOBOA0PO/1a HAa OpraHu3M 4YenoBeKka. BaxkHenmne
XJIOPUJIBI U UX HAXOXACHHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3nuecKue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJNIOTPONHbIE MOIU(UKALIMNY KUCTIOPO/Ia U cepbl. XUMUYECKHE CBONCTBA
cepsl. CepoBOOPO/], CTpOCHHE, PU3NUECKUE U XUMUYECKHEe CBOHWCTBA. OKCHIBI CEphl KaK
MIPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCioTa, (pU3nueckue 1 XMMUYECKUe CBOWCTBA
(ob1ue Kak mpencTaBUTEeNs Kilacca KUCIOT U cnenrduyeckre). XuMUYECKUE peakiui,
JIeKaIMe B OCHOBE MPOMBIIINIEHHOTO CII0co0a MOoIy4YeHHs cCepHOM KUCIOThI. [Ipumenenue
cepHO KUCIOTHI. CoM CepHON KUCIOTHI, KAUECTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnaenue cepbl 1 €€ coeTuHEeHUI B Ipupojie. XMMUYECKOe 3arpsi3HeHUE OKpYy Katoen
Cpeabl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBpaIlEeHuUS.

OOm1ast xapakTepucTiKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBIE CTENIEHU OKUCIIEHUS. A30T, PaCIpOCTpaHEHUE B IPUPOAE, PU3NUECKUE U
XUMUYecKHe cBoiicTBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, ero Gu3ndecKue u
XMMUYECKHE CBOWCTBA, ITOJyuyeHHe U npuMeHenue. Conn aMMOHMS, UX (pU3NYecKue U
XMMHUYECKHE CBOICTBa, TpUMeHeHHe. KauecTBeHHasl peakiusi Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, €€ mojydeHue, GU3nIecKue U XMMUIECKHe CBOMCTBA (00IIHe KaK TPEICTaBUTEIS
KJ1acca KUCIOT U cnennpudeckue). Vicronap3oBaHne HUTPATOB U COJICH aMMOHUS B KaUeCTBE



MUHEpAIBHBIX YA00peHHd. XUMHUYECKOe 3arpsi3HEHHE OKPYKaIOIIel Cpeibl COeTMHEHUSIMU
a30Ta (KUCIIOTHBIE JIOKIH, 3arpsi3HEHNE BO3/yXa, OUBbI U BOJ0EMOB). Docdop,
aioTporHbeie Mogudukanuu dhocdopa, Gpusndeckne u XumMuueckrue cBoicTBa. OKcu
dbocdopa (V) u dochopnas kuciaora, GU3NIECKUE U XUMUIECKHUE CBOMCTBA, MTOTYUCHHE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX yIOOpEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnel. OcoO0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUS. YTIEepOl, aJUIOTPOITHBIE MOJU(PHUKAIINY,
pacrnpocTpaHeHHue B IpUpoe, pusndeckre U XUMUYECKHe CBOMCTBA. AZCOpOLHsL.
Kpyrosoport yrieposaa B mpupoae. OKCuabl yriaepoaa, ux GU3NUecKue U XUMUIECKHe
CBOICTBA, JeCTBHE HA )KUBbIE OPIraHU3MBI, IOJyYEHUE U MPUMEHEHHE. DKOJIOTHYECKHEe
poOJIeMBI, CBsI3aHHBIC ¢ OKcHIoM yriepoaa (1V), runoresa rio6aasHOro MOTETUICHUS
KJIMMaTa, MapHUKOBBINA AP (deKT. YToNbHAsS KHCIIOTa U €€ CoNd, UX (pusndeckue u
XMMHUYECKHE CBOICTBa, ITOJIydeHUE U puMeHeHne. KauecTBeHHas peakuys Ha KapOoHaT-
noHsl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIUHEHUSAX Yriepoaa
(MetaH, 3TaH, ATUJIEH, alleTUJIEH, TaHOJ, INIULEPHH, YKCYyCHas KucioTa). [Ipupoansie
HCTOYHUKHU YTIIEBOJOPOIOB (Yrojb, IPUPOAHBIN a3, HeTh), MPOTYKTHI UX MEepepadOTKU
(6eH3uH), MX POJIb B OBITY M MPOMBITIIIEHHOCTH. [IOHATHE O OMOJIOTUYECKH BasKHBIX
BEIIECTBAX: XKUPAX, OeIKax, yrJIeBoJaxX — U UX POJId B KHU3HU YeJoBeka. MaTepuaabHOe
€IMHCTBO OPTaHUYECKUX U HEOPIraHUYECKUX COEAMHEHUH.

KpemHuuii, ero ¢puznyeckne 1 XUMHUECKUE CBOICTBA, MOTyYE€HUE U IPUMEHEHHUE.
CoenuHenus kpemHus B npupoje. OOuue npeacrasieHus 00 okcuje kpemuus (1V) u
KpeMHHEBOM kucnore. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxkneiimme ctpouTebHble MaTepHalibl: KEpaMuKa, CTEKIIO0, IEMEHT, OETOH, JKeIe300€TOH.
[Tpo6nembl 0e30MacHOr0 UCMOIB30BaHNS CTPOUTENIBHBIX MaTEPHUaIOB B IOBCEAHEBHOM
KU3HU.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasIoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI,
MIPOBE/IEHUE KAUeCTBEHHBIX peaKIUil Ha XJIOpUI-MOHBI U HAOJII0JeHHE PU3HAKOB UX
MIPOTEKAHHUs, OTIBITHI, OTPaKAOLIUE PU3NYECKUE U XUMUYECKHE CBOMCTBA raJlOr€HOB U UX
coeIMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 03HAKOMIIEHHE C 00pa3liaMu
XJIOPUJIOB (TraJIOTEHU/I0B), 03HAKOMIIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOKHO
MCIOJIb30BaHUE BHJIEOMATEPUAIIOB), HAOII0IEHHUE MTpoliecca 00yTIIIMBaHUS caxapa Mo
JENCTBHEM KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI, N3Y4E€HUE XUMUYECKUX CBOMCTB
pa30aBIeHHOMN CepHOIl KHCIIOTHI, IPOBEIeHNE KaYeCTBEHHON peakluu Ha CylIb(aT-uoH u
Ha0Jt0/IeHne pr3HaKa e€ MpOTeKaHus, 03HaKOMJIEHHE C (PU3NYECKMMH CBOMCTBAMU a30Ta,
dochopa u ux coenuHeHNH (BO3MOXKHO HCIOJIB30BAHNE BHIEOMATEPUANIOB), 00pa3iaMu
a30THBIX U (pochopHBIX yn0OpeHHit, MoTydeHne, cCoOupanue, pacrmo3HaBaHue U U3YICHUE
CBOWCTB aMMHaKa, MPOBEJICHNE KaUeCTBEHHBIX PEaKIUi Ha HOH aMMOHUS U (ochaT-uoH u
M3y4YEHUE IPU3HAKOB UX MMPOTEKAHNs, B3aUMOIEVCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTHI C MeZIbIO (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB), H3yUeHHE MOJIeeit
KPUCTAINIMYECKHUX PEIIETOK anmasa, rpaduTta, Qynnepena, 03HaKOMIIEHUE C POLIECCOM
a7IcopOLIMU PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTHUBOTa3a,
MoJiyuyeHue, coorpanue, pacrio3HaBaHUe U U3YYEHHE CBOMCTB YITIEKHCIIOrO rasa, IpoBeIeHIE
KayeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-UOHBI M 3yUYeHHE MPU3HAKOB X
MPOTEKaHUs, 03HAKOMJIEHHUE C MPOIYKIMEH CUIUKATHOM MPOMBIIIJIEHHOCTH, pEIICHNE
9KCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHel1e HeMeTallIbl ¥ X COEIUHEHUS.



Metabl M MX COeIMHEHUS

OO01as xapakTepucTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkeHus B [lepuoauueckoii cucreme xumudeckux anemeHToB 1. . Menneneesa u
cTpoeHus aToMoB. CTpoeHne MeTaiioB. MeTtainyeckas CBs3b U METAJUIMYECKas
KpUCTAJIJINYECKasl pel€Tka. DIEKTPOXUMUUECKUM sl HanpsKeHU MeTaioB. dusnueckue
U XUMHUYECKHe CBOMcTBa MeTaiioB. O01ue crocoOsl mosyueHus: Mmetayios. [lonstue o
KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTalb, 4YyryH,
TIOpaIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[{enounble MeTalIBL: IT0JI0KEHNE B [leproanueckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB
J1. 1. MennieneeBa, CTpO€HHUE UX aTOMOB, HAX0XK/IEHUE B Npupoe. Puznueckue u
XUMHUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U THIPOKCUIbI HATPUS U
kanus. [I[puMeHeHne mea0YHbIX METAJUIOB U UX COEIMHEHUI.

[IlesrouHO3EMENBHBIE METAIIIIBI MATHUN U KAJIBLIMNA: 110JI05KeHHE B [leproanueckoit
cucTteMe XuMudeckux 31eMeHToB J1. Y. MeHeneeBa, CTpO€HHE X aTOMOB, HAX0K/ICHUE B
npupoje. Puznyeckre U XMMUYECKHE CBOMCTBA MarHus U Kanblusa. BaxkHelmue
COEMHEHUS KalblHsl (OKCUM, TUAPOKCU, CONH). KECTKOCTH BOJBI U CLIOCOOBI €€
yCTpaHEHHUs.

AmoMmuHuit: nonoxenue B [leproanyeckoit cucteme Xumuieckux 3ymeMenToB . 1.
MenzeneeBa, CTpOEHHE aTOMa, HaX0Xk/IeHHE B pupoje. Pu3nueckue 1 XuMUYeCKue
CBOICTBa amtoMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCUAA aTFOMUHUSL.

Keneszo: nonoxenue B [lepruoanyueckoit cucreMe XMMUYECKuX 3jiemMeHToB /1. 1.
Menpeneesa, CTpOEHHE aTOMa, HaX0XkIeHNE B ipupoje. Pu3nueckue U XUMHYECKUE
cBoiicTBa xene3a. Oxkcunbl, ruipokcuasl u conn xxenesa (1) u xenesa (I11), ux cocras,
CBOICTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3laMu METAJJIOB U CIIaBOB, UX (PU3NYECKUMHU CBOUCTBAMH,
M3Y4YE€HHE Pe3yJbTaTOB KOPPO3UU METAIJIOB (BO3MOKHO UCIIOJIB30BaHUE BUIEOMATEPUATIOB),
0co0eHHOCTEH B3aMMOIEHCTBHSI OKCH/IA KalbLiUs M HATPUs C BOJOH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPUAIIOB), UCCIIEJIOBAaHUE CBOMCTB jKECTKOM BOJIBI, ITpoliecca
TOpEHUs JKesle3a B KUCI0poe (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), TPU3HAKOB
MPOTEKaHNs KaYECTBEHHBIX PEAaKLIUi HAa MOHBI: MarHUs, KaJIbLIKs, ATFOMUHUS, IUHKA, jKele3a
(1) u xenesa (1), menu (1), HabMr0ICHNE U OMTUCAHUE MIPOIIECCOB OKPAIIMBAHKS TTAMEHU
MOHAMHM HATpHsl, KaJus ¥ KalblKs (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB),
uccliieioBaHre aM(pOTEPHbBIX CBOWCTB THAPOKCHIA ATTFOMUHMS U TUAPOKCHJIA IMHKA, PEIIeHUE
AKCIIEPUMEHTAJIBbHBIX 33a4 10 TeMe «BakHele MeTaibl U UX COSAMHEHUS».

XuMHus M OKpYyKauias cpeaa

BemectBa 1 Marepransl B IOBCETHEBHOM )KU3HU YenoBeka. bezonacHoe
HCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIb Npu XUMUYECKUX
0KOTax M OTPaBICHUSX.

XHUMHYECKOE 3arpsI3HEHUE OKPYKAIOILIEN cpeibl (IIpeenbHast JomycTuMast
KOHIIeHTpanus BemecTs, naiee — [1/IK). Pons xumun B pemeHnn 3K0JI0THYECKUX IpooIem.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE
MaTepUaIbl).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBA3€H PU U3yUYEHUU XUMHUU B 9 Kitacce
OCYILIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U



MOHSATUH, SABJISIOMIMXCA CUCTEMHBIMU IS OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: HAyYHBINH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIu3, CUHTE3, KJIaccuuKaius, NepuoJu4HOCTh, HAOI0I€HUE, IKCIIEPUMEHT,
MOJICTTUPOBaHUE, HU3MEPEHUE, MOJICIIb, SIBIICHHE, TAPHUKOBBINA YPPEKT, TEXHOIOTHS,
Marepuabl.

duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIHI,
PaauOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsi]l, IPOBOJHUKH, ITOIYIIPOBOIHUKH,
TUDIIEKTPUKHU, OTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3,
pacTBOp, paCTBOPUMOCTb, KpUCTAIITMYECKAs pEIIETKA, CIIIaBbl, GPU3MUYECKUE BEIIUYUHBL,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHILE.

buonorus: porocunres, npixanue, ouocdepa, skocucTeMa, MUHEpalIbHbBIE YA00pEHNUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE
HCKOIIaeMbl€, TOTUIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PE3yAbTATHI OCBOSHHS MPOrPaMMBbl OCHOBHOTO 00IIIETO 00pa3oBaHus
JOCTHTAIOTCS B X0JI¢ O0YYEHUS] XUMHH B €IMHCTBE YUECOHOM U BOCIIUTATEIIHHON
JESITeIbHOCTH B COOTBETCTBUH C TPAAULIIMOHHBIMUA POCCUHCKUMU COLMOKYJIBTYPHBIMH U
IyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMHU B OOIIECTBE IPAaBUIAMUA U HOPMaMH
MOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHUS M COLMAIN3ALIUT
o0yJaronmxcs.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOJICTBOBATHCS
CHCTEMOU TIO3UTUBHBIX IICHHOCTHBIX OPUEHTAIUI U PACIIUPEHUE OIBITA ICATEIILHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

[EHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAYYHOMY HACJIE/INI0, TOHUMAHUS 3HAYCHUSI XUMHUECKOW HAYKU B )KU3HHU COBPEMEHHOTO
o01IecTBa, CHOCOOHOCTH BIIAAETh JOCTOBEPHOM HH(pOpMAIHEl O EPEAOBbIX TOCTHKCHUAX U
OTKPBITUSX MUPOBOU M OTCUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

MPEJCTABICHNUS O COIMATBHBIX HOPMAX M MPAaBUJIAX MEXJIMYHOCTHBIX OTHOLICHUN B
KOJIJIEKTHBE, KOMMYHHKAaTHUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
WCCIIEI0BATENLCKOM, TBOPUECKOW U IPYTHX BUJIAX JACITEIHHOCTH, TOTOBHOCTH K
pa3HO00pa3HOif COBMECTHOM JIEATETBHOCTH ITPH BHINOJIHEHUH Y4EOHBIX, T03HABATEIbHBIX
3aj1a4, BHIIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUN YIEOHBIX TPOEKTOB,
CTpeMJICHH K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIY B TIpoliecce 3ToH ydeOHoM
JeSITeTbHOCTH, TOTOBHOCTH OIEHUBATH CBOE TIOBEJCHUE M ITOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33pEHUYECKHE IPEACTABICHNUS O BEIIECTBE M XUMUUYECKON peakLuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIOIINE OCHOBY JUISI
MMOHUMAaHHUSI CYIIIHOCTH HAyYHOUW KapTUHBI MUpPA, MPEACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS IIPUPOJIBI, B3AUMOCBSI35X YEJIOBEKA C IIPUPOITHON CPEIoH, O
POJM XUMHUU B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MO03HaBaTEIbHBIC MOTHBEI, HAIIPABJICHHBIC HA MOJyYeHHE HOBBIX 3HAHUH MO0 XHMHH,
HE00XO0AUMBIE Il 00bACHEHHSI HAOII0AaeMBIX MPOLIECCOB U SIBJICHUH, TO3HABATEILHOM,
WH(POPMAIIMOHHON U YATATEIILCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIbHOM
paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOM, JOCTYIMHBIMH TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUYEHHIO U MMO3HAHUIO, JIFOO03HATENBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K
caMo000pa30BaHUIO, TPOSKTHON M UCCIIEAOBATEILCKON NESITETHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOYUYEeHHsI B TabHEHIIIEM;

4) hopMUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTH XKU3HU, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JJ0POBBI 00pa3 )KU3HU, OCO3HAHUE MTOCIICICTBUI U HETPUATHE BPEIHBIX
npUBbIUEK (YIOTPEOICHNUS aKOT0JIsl, HAPKOTUKOB, KYpPEHUs ), HEOOXOAUMOCTH COOIIOICHHUS
MpaBui 6€30MaCHOCTH MPHU 0OpaICHUN ¢ XMMHYECKUMH BEIIECTBAMHU B OBITY U PEATbHOM
KU3HH,



5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY U3YUYEHHIO podeccuil U Tpyda pa3aIudyHoro poja,
YBaXE€HUE K TPYY U pe3yIbTaTaM TPYIOBOH AEITEIBHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUH M0 XMMHUU, OCO3HAHHBIN BHIOOP MHIUBUYaTIbHON
TPACKTOPHUH MPOIOJDKEHHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB U OTPEOHOCTEH, ycremHoi npodeccuoHalbHO
ACATCIIbHOCTU U PA3BUTHA HCO6XOIII/IMBIX YMCHHﬁ, TFOTOBHOCTH aAallTUPOBATLCA B
npodeccroHanbHOil cpene;

6) 3K0JIOrHYecKOro BOCIUTAHUS

HKOJIOTMUYECKH 11eIeCO00pa3HOe OTHOUICHHE K MPUPOIE KaK HICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHMS, TOHUMAaHHUE IICHHOCTH 3I0POBOT0 M 0€301MacHOro oopasa
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUECKOMY
3JI0POBBIO, OCO3HAHKE [IEHHOCTH COOJIO/ICHHSI ITPaBHUJI 0€30IIaCHOTO MOBEICHHS IIPH padoTe C
BEIIECTBAMH, a TAKXKE B CUTYAI[UIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

CHOCO6HOCTI/I IMPUMCHATH 3HAHUA, I10JTy4aCMBbIC ITPHU U3YUYCHUN XUMUU, IJI pCHICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOIHON CPEOi, AJis MOBBIICHUS YPOBHS
9KOJIOTHYECKOH KYJIbTYpPhI, OCO3HAHUS TI00ATLHOTO XapaKTepa IKOJIOTHICCKUX MPOOIIeM U
MyTel UX PeHIeHUs OCPEACTBOM METO/I0OB XUMHUH, IKOJIIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJACTBOBATLCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MCTAINIPCAMCETHBIX PE3YJIbTATOB BLIACIAIOT 3HAYUMBIC JJI q)OpMI/IpOBaHI/Iﬂ
MHPOBO33PEHHUsS 00IIIeHAYYHbIE TTOHATHUS (3aKOH, TE€OPHsI, IPUHIIMII, TUTIOTe3a, (PaKT, cUCTEMAa,
MIPOIIECC, IKCIIEPUMEHT H JPYTOE. ), KOTOPBIC UCTIONB3YIOTCS B €CTECTBEHHO-HAYIHBIX
y4eOHBIX MPEMETaxX U MO3BOJISIOT HAa OCHOBE 3HAHMI U3 STUX MPEeIMETOB POPMHUPOBATH
MIPEJICTABJICHHE O IIEJIOCTHON HAYYHOW KapTHHE MUpPa, U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), KOTOPbIE 00ECTIEYUBAIOT
(hopMHPOBaHHE TOTOBHOCTH K CAMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO
y4eOHOI esTeTbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBHUSI

basoBble Jlornyeckue 1eMcTBUA:

YMCHUA UCII0JIb30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHUSA ITPU OCBOCHU U 3HAHUU:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIICATH UX XapaKTEePHbIE MPU3HAKH,
YCTaHaBJIMBATh B3AaMUMOCBA3b C IPYTUMUA HOH?ITI/IS[MI/I), HUCITIOJIB30BATh IMOHATUS IJI51
00BSICHEHUS OTAENBHBIX ()aKTOB U SIBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPUU IS
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATb MPUYUHHO-
CIIEJICTBEHHBIE CBSI3H MEXKIY OOBEKTAMU U3YUEHUS, CTPOUTH JIOTUYECKHUE PACCYHKICHHUS
(MHAYKTHBHBIE, IETyKTUBHBIE, TIO aHAJIOTHUH ), IEIATh BBIBOJIBI M 3aKJIFOUCHHUSI;

yYMEHHE MIPUMEHSITh B MPOIIECCe TTO3HAHMS MTOHATHS (MIPEAMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yeMble B XMMHUH, TPEOOPa30BhIBATH IIMPOKO
MIPUMEHSIEMbIE B XUMHUU MOJICTbHBIE TPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI
AJIEMEHTA), XUMHUYecKasi popmysa U ypaBHEHHE XUMHUYECKOMN peakluu — MpU pelIeHHH
y4eOHO-TI03HABATENBHBIX 33/1a4, C YYETOM ITHX MOJICIHHBIX MPEACTABICHUI BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEILECTB U
XUMHUYCCKUX peaKuHﬁ, BBISABIIATDH 06H_[I/I€ 3aKOHOMCPHOCTHU, NPUINHHO-CIICACTBCHHBIC CBA3U
Y IPOTUBOPEYHSI B U3y4aEMbIX MPOIECCaX U SIBICHUSX.



Ba3oBble ucciienoBarebckue 1eiCTBUS:

YMEHHE UCIIOJIB30BATh ITOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a
TaKXe B Ka4eCTBE OCHOBHI JUIs (POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHM;

npuoOpeTEeHUE OMbITA 0 UTAHUPOBAHUIO, OPTaHU3ALUHN U IPOBEICHUIO YICHUYECKUX
HKCHEPUMEHTOB, YMEHUE HAOII01aTh 3a XOJJOM IIPOLIECCca, CaMOCTOSATENIBHO ITPOrHO3UPOBATh
€ro pe3yiabTar, OpPMYIUPOBATH 0OOOIEHHS U BEIBOABI 110 PE3yIbTaTaM MPOBEIEHHOTO
OIIbITA, UCCIIEOBAHUS, COCTABIIATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO PA3IHUHBIX
BUJIOB U (DOPM IIpeACTaBIEHUS, IOIYYaEMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4HO-TIOMYJIsIpHAast
JUTEepaTypa XUMHYECKOT0 COJIepKaHMsl, CIIpaBOYHbIe ocoOus, pecypcsl iHTepHeTa),
KPUTHYECKH OI[CHWBATh MMPOTUBOPEYNBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
MH(GOPMAIIUY ¥ COOTBETCTBYIOIINX JAaHHBIX, HEOOXOMMBIX JJIsl BBITOJHEHUS yIEOHBIX U
[I03HABATENbHbIX 337124 ONPEAEIEHHOI0 TUIIA, IPUOOPETEHNE ONbITa B 00JaCTH
HCI0JIb30BaHUs HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI, OBJIa/IeHUE KYJIbTypOil
aKTHUBHOI'O MCII0JIb30BAaHMsl Pa3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENILHO BEIOUPATh
ONITUMAIIEHYIO (POPMY TIPECTaBICHNUA HHPOPMALIUU U WILTIOCTPUPOBATH PelIacMble 3a/1a4n
HECJIO’)KHBIMU CXE€MaMH, AuarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHUE HCII0JIb30BaTh U aHATM3UPOBATh B IIpoliecce y4eOHOU 1 UCCIIEN0BATEIIbCKOM
JesITeIbHOCTH HH(POPMALIHIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJILCKOTO X03UCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYKarOLEH TPUPOJHON Cpebl.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0JI€ [uajiora U (Win) AUCKYCCUH) 110 CYIIECTBY
o0cyx/1aeMoit TeMbl, (POPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTENBHO BBIITOJIHEHHS
MPEeJI0KEHHOM 3a/1a4u;

YMEHHUSI NIPEACTABIATH MOJYyYEHHBIE PE3YIbTaThl IO3HABATEIIBHOMN EATEIBHOCTH B
YCTHBIX U MMCbMEHHBIX TEKCTAX; JAeNaTh MPE3EHTALMIO PE3YIbTAaTOB BbIIOJHEHUS
XMMUYECKOI0 3KCIIEpUMEHTa (J1ab0paTOpHOTo OMbITA, JIAOOPATOPHON PabOTHI IO
HCCIIETOBAaHUIO CBOWCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHUS y4eOHOTI0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI 103HaBaTeIbHON
1 UCCIIEJIOBATEIBCKOM 1eATEIbHOCTH MPU PEIICHUH BO3HUKAIOUINX IPOOJIeM Ha OCHOBE
yuéTa oOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CyKAeHUs, 0OMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAUHALIUS COBMECTHBIX JIEHCTBUH, ONpeIeIeHHe KPUTEPUEB T10
OLIEHKE KAaueCTBa BHITIOJIHEHHOW pabOTHI U Ipyrue).

PeryasiTuBHble yHUBEPCAJIbHbIC Y4eOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSTENBHO ONPEAETATH LENU ACITEIbHOCTH, INIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTb, BEIOUpPATh Hanbosiee 3P PeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U
ITO3HABATENBHBIX 33/]1a4, CAMOCTOSITEIBHO COCTABIATh NI KOPPEKTUPOBATH MPEIOKEHHBIN
QJITOPUTM JICHCTBHM MTPU BHIMOJIHEHUH 3aJJaHHUH ¢ y4ETOM MOJIy4YEeHHs HOBBIX 3HAaHHUH 00
U3y4aeMbIX 00BEKTaX — BEIIECTBAX U peaKklUsaX, OUEHUBATh COOTBETCTBUE MTOJIyYEHHOTO
pe3yJibTaTa 3asBJICHHON L€, YMEHHUE UCII0Jb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
IIpeyIaraéMele B yCIIOBUU 3aJaHUM.



NPEAMETHBIE PE3YJIbTATHBI

B cocraBe npeaMeTHBIX Pe3yabTaTOB [0 OCBOCHHUIO 0053aTE€ILHOTO COACPIKAHNUS,
YCTaHOBJICHHOTO JAHHOU (eiepalIbHON paboueii mporpaMMon, BBIJEISIFOT: OCBOCHHBIC
o0y4arolUMuUCs HayYHbl€ 3HAHUS, YMEHUS U CIIOCOOBI NeHCTBUI, crienupudeckue s
HpeHMCTHOﬁ O6JIaCTI/I «XI/IMI/IH», BUIBI ACATCIILHOCTHU I10 ITOJTYUCHUIO HOBOI'O 3HAaHUA, €TI0
HHTEpIIpEeTaIHH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YYEOHBIX U HOBBIX
CUTyallugX.

K koH1y 00y4enus B 8 kijiacce npeaMeTHbIe pe3yabTaThl Ha 0A30BOM YPOBHE JOKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHUI: aTOM, MOJIEKYJIa,
XUMHMYECKHH JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMEChH
(onHOpOIHAS M HEOJHOPO/HAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIM4YECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHUJI, KUCIIOTA,
OCHOBAHUE, COJIb, MEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHNS, XMMHUYECKas
peakmust, Kiaaccu(uKaus peaKkiiii: peakiuyu COSAMHEHUS, PEAKIINN Pa3I0KCHHS,
peaKIMM 3aMelleHus], peakiMu 00MEHa, 3K30- U SHJ0TEPMUYECKHUE PEaKLIUH,
TEIUIOBOU A(PQEKT peaKiyuu, sAPO aToMa, HIEKTPOHHBIN CIIONW aToMa, aTOMHAs
opOuTap, paaAnyc aToMa, XUMHUECKasi CBsI3b, [IOJIIPHAsl U HETOJIspHas
KOBaJICHTHAsI CBSI3b, HIOHHAS CBS3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi 10JIsl
BellecTBa (IIPOLEHTHAs: KOHLIEHTPALMs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U PUMEHSATH 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPAILCHHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (OPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpeEIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHMSIX, CTETIEHb
OKHCJIEHUS AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAITIC)KHOCTh BEILIECTB K
OIpeIeIEHHOMY KJIacCy COeIMHEHHH 1o GopMyiam, BUI XUMHUECKON CBSA3U
(xoBaJIeHTHasl M MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpbiBath cMbIca [Iepuoguueckoro 3akona /I. 1. Menneneesa:
JI€MOHCTPUPOBATh IOHUMAHHUE NEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB OT UX MoJIoKeHUA B [leproguyeckoii cucreMe, 3aKOHOB COXPaHEHUs
Macchl BEUIECTB, TIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUE€HHUS, 3aKOHA
ABorajpo;

OIMCHIBATh U XapaKTepu3oBaTh TabanuHyto ¢popmy [lepuonndeckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHas noArpymnmna (A-Tpynmna)» u
«mo0ouHas noarpymnmna (b-rpynmna)», maneie u 00bIINE TEPUOIbI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpble uMeroTcst B Tabmune «l[leproauueckas cucrema
xumuueckux 3nemeHToB /1. 1. MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps siipa, oo1iee 4ucio
AJIEKTPOHOB U PacNpeAeIeHUE UX T10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XMMHYECKHE PEaKLUH (110 YKCIY U COCTaBY Y4aCTBYIOIIUX B PEAKLIUU BEILECTB, IO
TETIOBOMY P EKTY);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIINE XUMHUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, ITOATBEPK1asl ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;



IIPOrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOI'O COCTABa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XUMHYECKOI0 AJIEMEHTA 10 (OpMyJie COeTMHEHUS, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKON
peaxkuuu;

MIPUMEHATH OCHOBHBIE OIEpaIlUU MBICIIUTEILHOMN JAESITEIbHOCTH — aHAJIM3 U CUHTES,
CpaBHEHHUE, 0000IICHIE, CUCTEMATH3AIINIO, KITaCCU(DHUKAINIO, BBISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX
peaKIfii, eCTEeCTBEHHO-HAyYHbIE METO b TO3HAHUS — HAOIIOICHNE, U3MEPEHHE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH );

CJIEI0BaTh MPaBUIIAM I10JIb30BAHMSI XUMHUYECKON MOCY10H U JJaOOpaTOPHBIM
0o0opynoBaHuEM, a TAaKXKe MpaBUIaM OOpaIEeHHs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB T10
MOJIYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA U KUCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPENEIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO
BEIIECTBA, JIAHUPOBATH U MMPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PacTBOPOB IIEJI0UYEH U KUCIIOT C TOMOLIbI0 UHAUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHK U IPYTHE).

K koHIy 00y4eHus B 9 kijiacce mpeMeTHbBIEC PEe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHWOH, ITPOCTOE BEUIECTBO, CJII0KHOE BEIIECTBO,
BaJICHTHOCTb, 2JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peaxuus, XuMUYeCKas CBSI3b, TEIUNIOBOM 3(hPEKT peakiinu, MOJIb, MOJISIPHBII 00BEM,
pacTBOp, DIEKTPOIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHUECKAS AUCCOLALIMS,
peaxkuy HOHHOTO OOMEHa, KaTaJau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE peaKIH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UH, OKHCIUTEb,
BOCCTaHOBHUTEJb, OKUCIEHUE U BOCCTAHOBJIEHHE, AJJIOTPOIHNS, aM(OTEPHOCTb,
XUMHYECKas CBA3b (KOBaJIEHTHAs, HOHHAS, METAJNINYECKasi), KpUCTAJUINYeCcKast
peleéTKa, KOppo3us METAJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOMN pEaKIIHH,
npenenabHo gonycruMas koHuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U PUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUM BEILIECTB U X MPEBPAICHHI;

UCIOJIb30BATh XUMHUYECKYIO CUMBOIIUKY JUIsSl COCTaBJIEHUS (POPMYJI BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIIUH;

OTIpEeEIIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKHUX AJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAJIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy CoeIMHeHMH 1o (opMysaM, BUA XMMUUYECKON CBSI3U (KOBaJCHTHAs!, MOHHA,
MeTaJlJIN4YecKas) B HEOPraHMUYEeCKUX COETUHEHUSX, 3aps MOHA M0 XUMHUYECKOM
¢bopmyIie, XapakTep cpesibl B BOJAHBIX PaCTBOpaxX HEOPraHMYECKUX COEIMHEHU,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoanueckoro 3akona /. . MenneneeBa u
JI€MOHCTPHPOBATD €TI0 MOHMMAaHUE: ONUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO
¢dopmy Ileprnoanueckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS
«rnaBHas noarpynmna (A-rpymmna)» u «nobouynas noarpymnmna (b-rpymma)y, mansie u
OoJIbLIIME IEPUO/IbI, COOTHOCUTh 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B
NEePUOINYECKOI TabIuIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsi sipa, o0IIee YUCiIo JIEKTPOHOB U
pacripeieIeHue UX 110 3JEKTPOHHBIM CII05IM), OOBSICHATH 00IIME 3aKOHOMEPHOCTHU B
M3MEHEHHH CBOMCTB BJIEMEHTOB M MX COGI[I/IHCHI/Iﬁ B IIpC€aciiax MajJibIX MEPHUOIAO0B U
IJIaBHBIX MTOArPYII C Y4ETOM CTPOEHUS UX aTOMOB;

KJ'IaCCI/I(I)I/II_[I/IPOBaTb XUMHUYCCKUEC 3JICMCHTBI, HCOPraHWYCCKHEC BCUICCTBA,
XUMHUYCCKUEC pCaKInn (HO YHUCJIY U COCTABY YHAaCTBYIOIIUX B pCaKIMH BCUICCTB, I10
TEII0BOMY 3¢ (eKTy, 10 U3MEHEHUIO CTENEeHEeH OKUCIEHUS XUMUYECKUX
3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIKE U clIeLU(pHUUECKUEe XUMUUYECKHE CBOMCTBA
IIPOCTHIX U CJIOXKHBIX BELIECTB, IOATBEPKasi ONMCAHUE IPUMEpPaMU
MOJICKYJIIPHBIX 1 HOHHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX pCaKHI/If/'I;
COCTABJISATh YPABHEHUS JEKTPOJUTHUECKON AUCCOLMALIMM KUCIIOT, LIeJouei u
COJIeH, MOJIHbIE U COKpAILEHHBIE YPAaBHEHUS peaKklil HOHHOro 0OMeHa, ypaBHEHUS
peaKuuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETUYECKOM CBA3U MEXKILY
BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PACKPBIBATL CYIIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpCaACTBOM
COCTaBJICHUS 3JIEKTPOHHOTIO OajlaHCca ATUX peakiuii;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTU OT UX CTPOCHU A, BOBMOKHOCTHU
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHleHI/If/'I B Pa3JIMYHBIX YCIIOBHAX,

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIK0 XUMHUYECKOT0 JIEMEHTa 10 (hopMyJsie COeTMHEHUS, MAaCCOBYIO
JIOJTEO BEII[ECTBA B PaCTBOPE, POBOIUTH PACUETHI 10 YPABHEHUIO XUMUIECKOM
peaKiuu;

cOOITIOIaTh MTpaBHJIa MOJIB30BAHMS XHMUYECKOH TTOCYI0N M TaOOpaTOPHBIM
000pyZI0BaHUEM, a TAK)KE TPaBHUIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB O
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);
IIPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTAaB PA3IMYHbIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPU-, OpOMUI-, HOAMI-, KApOOHAT-,
dbocdar-, cumkart-, cynbhar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

MPUMEHSATH OCHOBHBIE OIEPAIIUN MBICITUTEIbHOMN e TeTbHOCTH — aHaJIN3 U CUHTE3,
CpaBHCHHC, O606H.[€HI/Ie, CUCTEMATHU3allUI0, BBIABJIICHUC MIPUYNHHO-CICACTBECHHBIX
CBSI3€H — /1151 U3yUYEHHUsI CBOUCTB BEILIECTB U XUMUYECKUX PEAKIIHii, ECTECTBEHHO-
HayYHBIE METO/IbI IO3HAHUS — HAOJIOIeHNE, U3MEPEHUE, MOJISITUPOBAaHUE,
HKCHEPUMEHT (peasIbHbId U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HauMeHoBaunue KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
nporpamMmabl padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XHUMHS — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 » bu6mmoteka I1IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
NESTEIbHOCTH YeJIOBEKa
BemecTBa 1 xuMudeckue
1.2 15 1 Hudposas madopatopusi Releon
peakuuu
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 Hudposas nadopatopus Releon
' [TonsiTHe 06 oxcumax
59 Bonopona.Ilonsitue o 8 L Hudposas maboparopust Releon
' KHCIIOTAX U COJISIX
53 Bona. PactBopsl. 5 1 1 Hudposas maboparopust Releon
' [TonsaTre 00 OCHOBAHUAX
OcHOBHBIE KJ1acChl Hudposas nadbopatopus Releon
2.4 HEOPraHMYECKUX 11 1 1

COeTUHEHNN



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

Hroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

[lepuoauueckuii 3aKOH U
Ilepuonnueckas cucrema
3.1 XMMHYECKHX DIIEMEHTOB 7
. . Menpneneesa.
Crpoenue aToma

Hudposas nadopatopus Releon

XUMHYECKAA CBI3b.

3.9 OKHCITUTENTBHO- g 1 bubnuorexa [JOK
' BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41837c
peakiuu
bubmnoreka IIOK
51
TOro o pasierty 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

68 4
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoauuecTBO 4acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Paznen 1. BemecTBO U XUMHYECKHE PC€aAaKIUH

11

IToBTOpEHME M
yriyosieHue 3HaHUu!
OCHOBHBIX pa3zeyioB
Kypca 8 kiiacca

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

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKUi

Hudposas madoparopus Releon

1.3

DIIEKTPOTUTHIECKAS
JUCCOLMALINS.
XHUMHUYECKUE PEAKIINN B
pacTBopax

Hudposas madoparopus Releon

Uroro no pazgeny

17

Pa3znen 2. HemeTass1bl M HX cOeIMHEHHS

2.1

OO1m1as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. [anorenst

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

2.2

OO61mas xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé

Hudposas nadbopatopust Releon



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

COCOAMHCHUA

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB

[Hudposas nabopatopust Releon

2.3
VA-rpynmsl. A30T, !
docdop 1 Ux coeqMHCHHS
OO0m1as XxapakTepucTUKa [Hudposas nabopatopust Releon
XUMHUYECKHUX JJIEMEHTOB
24 IVA-rpynmel. Yriaepon u 8
KPEMHHI U UX
COCITMHEHUS
Uroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoteka [IOK
' METaJLIOB https://m.edso0.ru/7f41a636
Baxwueiimme metamibl 1
3.2 16 Hudposas maboparopust Releon
WX COCTMHCHUS
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

BemectBa n MaTcpHraJibl B

4.1 0 Rel
JKU3HU YEJIOBEKA 3 Hudposas nadoparopus Releon
Hroro no pasneny 3
PesepBHOE Bpems 3 Bub6mmorexa ITOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YACOB 110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgponbie
n| Tema ypoka KoutpoabHbie IIpakTHyeckue
Bcero U3y4YeHHUst o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
n
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
bu6mmorexa [IOK
[ToHsTHE O METOIAX MTO3HAHUS B
2 1 https://m.eds00.ru/ff0d22
XUMHHU
7e
[IpaxTnueckas padora Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM T
UucThle BelecTBa U CMecH bubmorexa [JOK
4 . 1 https://m.edso00.ru/ff0d26
Crnioco0OsblI pa3aeneHus cmecei ca
[TpakTuyeckas padora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmeceilt (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN)» c8
6 ATOMBI U MOJICKYJIBI 1 Hudposas

nabopartopust Releon



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

XUMHUYSCKUE DJIEMEHTHI. 3HAKH

[udposas nadboparopust

7 (CUMBOJIBI) XUMHYECKUX Releon
3JIEMEHTOB
[Mudposas nadboparopust
8 [IpocTeie U CIIOKHBIE BEIIECTBA Releon
[udposas naboparopust
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE Releon
3aKOH MOCTOSIHCTBA COCTaBa [Mudposas madbopaTopust
10 | BeuwecTs. Xumuueckas popmya. Releon
BanenTHOoCTh aTOMOB
XUMHYECKHUX IJIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10711 XUMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCTUHEHUH 0c
KomnuectBo BemecTBa. Moinb bubmorexa [JOK
13 ' ' https://m.edsoo.ru/ff0d52
MounspHas macca
30
14 Ou3ndYecKue 1 XUMHUIECKHE Hudposas rabopatoprs
SIBIICHUsI. XUMHUYECKas pEaKius Releon
[Tpu3Haku ¥ yCIOBHS MPOTEKAHUS Hudposas naboparopus
15 Releon

XUMHYECKUX PEAKIUI



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ffod3b
ypaBHEHHUS 88
Beraucnenus konudecTBa, MacChl bubmuorexa [JOK

17 | BemecTBa no ypaBHEHUSM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaKIInit 08
Knaccudukanus XuMuaeckux

18 peakuuii (CoeuHeHus, [udposas
pasioKeHus, 3aMeIICHNS, nabopatopus Releon
oOMeHa)
M. B. JIoMOHOCOB — y4&HBIN- bubnnoreka [JOK

19 | osuuumknoneauct. O600mEeHNE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3allnsl 3HAHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3myxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
dusnueckue U XMMUYECKHe
CBOMCTBA KHCI0OpoJa (peakuu bubmorexa HOK

22 P P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =
CriocoObI mosTy4eHHs KUCI0poaa bubnnorexka [HOK

23 | Bmaboparopuu U https://m.edsoo.ru/ff0d49

poMbIIIEHHOCTH. [IprMenenue

7a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

KHCIIOpOa

TennoBoi 3 PexT XuMUIEeCKOoM
peaKIuu, MOHSATHE O

udposas naboparopust
Releon

24 | TEepMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peaKuusx
TormmuBo (HedTh, Yroib U METaH). [Mudposas madboparopust
25 | 3arps3HeHue BO3ayxa, CIoCOOBI Releon
€ro MPeI0TBPAICHHS
[IpakTuueckas paborta Ne 3 o [udposas naboparopus
og | TEME «[Tonydenue u cobrpanue Releon
KHCJIOPO/a, U3y4eHUE €T
CBOMCTB»
Bonopox — snemeHT u npocroe [{udposas madboparopust
27 | BewmectBo. Haxoxnenue B Releon
pupoIe
Ou3nyecKkue 1 XUMHUIECKHe [udposas nadboparopust
28 | cBoiicTBa Bogopoxa. [lpumenenne Releon
BOJIOpO/Ia
bu6nmoreka [JOK
29 | TloHsTHE O KUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoObI oTy4eHust BOIOpOia B bubmorexa [JOK
30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
31 | IIpakruueckas pabora Ne 4 o bubnuorexa [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

teme «[lomydenue u cobupanue
BOJIOPOJIa, U3YUYECHHUE €TO
CBOMCTB»

https://m.edsoo.ru/ff0d4f4
2

Mosipablii 00bEM ra3oB. 3aK0H

bubmuoreka [JOK

32 https://m.edsoo.ru/ff0d54

ABorazipo

2e

Brraucnenus 00béMa, KOJTHMYECTBA [Mudposas madbopaTopust
qg | BEILECTBA Iasa 110 ero H3BECTHOMY Releon

KOJIMYCCTBY BCUICCTBA UJIN

00BEMY

Brrauciienust 00bEMOB ra3oB 1o [Mudposas madbopaTopust
g4 | YPABHCHHIO DEAKIlH Ha OCHOBE Releon

3aKOHA OOBEMHBIX OTHOIICHUH

ra3os

Ou3nyecKkue 1 XUMHIECKHe Hudposas nadoparopus
35 . Releon

CBOUCTBA BOJbI

CocraB ocHOBaHUiA. [ToHsTHE 06 Lndposas naboparopus
36 Releon

WH/IUKATOpaXx

Bopa xak pactBoputens.

bu6nmoreka [JOK

HaCBIHICHHI)Ie 1 HCHACBIIICHHBIC
37 https://m.edsoo.ru/ffod5b

pacTtBOpbl. MaccoBast 1oJist 40

BEIIIECTBA B paCTBOPE o

[IpakTuueckas padora Ne 5 o bubmuorexa [IOK
38 | Teme «IIpuroroBieHHE PaCTBOPOB https://m.edsoo.ru/ff0d5e

C OIpeAeIEHHON MacCOBOM 0Jen

ba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BEILIECTBAY

bu6mmoreka [IOK
Kontponbnas padota No2 o teme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Oxcupl: cocTaB, KIacCU(PUKALIUS bubmorexa LOK
40 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [JOK
41 | cBoOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB, Lndposast naboparopus
42 Kiaccuduka Releon
1S, HOMEHKJIaTypa
[Tonydyenue u xuMuyeckue Lndposas naboparopus
43 b y Releon
CBOICTBa OCHOBaHUH
Kucnotsr: cocras, Lndposas naboparopus
44 KJaccuduka Releon
11151, HOMEHKJIaTypa
45 [Tonyuenue u xXumMu4eckue Hundposas naboparopus
CBOWCTBA KUCJIOT Releon
Conu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK
46 | cnocoObl MOTyYeHHUS, https://m.edsoo.ru/00ad94
XUMHUYECKHUE CBOWCTBA 74
[IpakTnueckas padora Ne 6. bubnuorexa [IOK
47 | PemieHnue s3KCepUMEHTAIbHbBIX https://m.edsoo.ru/00ad9b

3aaa4 110 TCMC «OCHOBHBIC

ic



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPTraHUYECKUX
COEIUHEHUN)

['enernueckas cBsA3b MEKIY

bu6mmoreka [IOK

48 | kimaccaMu HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a
COCIMHEHHUH 50
bu6mmoreka [IOK
O060011IeHNe U CUCTEMATU3AIIHS
49 . https://m.edsoo.ru/00ad9c
3HAHUI
b2
KontponbHas padota Ne3 mo teme bu6mmoreka [IOK
50 | "OcHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie mOMBITKH udposas naboparopust
51 KJIaCCU(PUKAIIMHA XUMHUYECKHX Releon
anemeHToB. [loHsTHE O rpymmax
CXOJHBIX JICMCHTOB
Ilepnonnueckuil 3aKoH U [Mudposas nadbopaTopus
59 [Tepuoanueckast cucrema Releon
XUMHUYECKUX djieMeHToR /1. M.
Menpeneena
[Mudposas nadbopaTopus
53 | Ilepuonsl, rpymniisl, IOATPYIIIBI Releon
Crpoenne atomoB. CocTaB Hundposas naboparopus
54 Releon
aTOMHBIX siaep. M30Tormb!
55 CrtpoeHnue 371eKTPOHHBIX bubmuorexa [JOK

000JI04EK aTOMOB 3JIEMCHTOB

https://m.edsoo.ru/00ada6



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada6bc

IIepnonnueckoii cucremst . H.
Menneneesa

XapakTepucTuKa XUMHU4ECKOI O
3JIEMEHTA 110 €r0 MOJIOKEHUIO B

bu6mmoreka [IOK

56 Tepuoueckoii cucteme J1, 1 https://m.edsoo.ru/00ada8
T 24
Meneneesa B
3nauenue [lepuonnyeckoro
3aKOHA JJIS Pa3BUTHUS HAYKU U bubnorexa [IOK
57 https://m.edsoo.ru/00ada9
npaktuku. /1. 1. MenneneeB — 6e
Y4EHBIN, IEJAror U rpak JaHuH _
DIEeKTPOOTPULIATETLHOCTh Lndposast nadoparopus
58 Releon
aTOMOB XHMHYECKHUX JJIEMCHTOB
udposas naboparopust
59 | HMonHas XuMUYeCcKas CBSI3b Releon
60 KoBanentnas nonsipas Hudposas naboparopus
XUMHYECKasl CBS3b Releon
KoBasienTHas HEnosipHas Hudposas naboparopus
61 Releon
XAMHYECKasl CBS3b
[Mudposas nadbopaTopus
62 | Crenenp OKUCIECHUS Releon
OkucauTenbHO- bubmmorexa [TOK
63 https://m.edsoo.ru/00adb0

BOCCTAaHOBUTCIIBHBIC PECAKIINN

76



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

64 | OxucauTenn U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KontponsHas padora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6mmoreka [IOK
P . 00600
66 C3CPBHbIN YPOK © ?l cHue 1 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3ALU 3HAHUI 3c
. bubmuorexa [JOK
P . 00600
67 C3CPBHbI YPOK © ?l cHue 1 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALU 3HAHUI b2
. bubmuorexa [JOK
P . 00600
68 C3CPBHDI YPOK © fu cHie u 1 https://m.edsoo.ru/ff0d61
CHUCTEMATHU3ALUS 3HAHUI 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
Ilepnonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. o
H. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
W3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX HJIEMEHTOB 6
MEPBBIX TPEX MEPUOAOB B
Knaccudukanms u bubnmnoreka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHX BEIIECTB 2
Buner xumudeckoii cBsI3u 1 bu6nmoreka [JOK
TUIIBI KPUCTAJUTMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Kontponbnas pabora Nel
o teme «IloBropenue u
yrayosieHne 3HaHUu! 1 1
OCHOBHBIX pa3zesioB Kypca
8 Kitacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus

[udposas nadboparopust

6 XUMHUYECKHUX PEAKIIHH 110 Releon

Pa3JIMYHBIM MIPU3HAKAM

[TonsiTHE O CKOPOCTH [Mudposas nadopaTopus
y XHUMHUYECKON PeaKilvu. Releon

[ToHsITHE O TOMOTCHHBIX U

TeTEPOreHHBIX PEAKITUIX

[ToHsITHE 0 XUMHUYICCKOM [Mudposas madboparopust

paBHOBecun. PaKTOPHI, Releon
3 BIIUSIIONIUE HA CKOPOCTh

XUMHUYECKON PEaKIuu U

MIOJIOKCHUE XUMUYECKOTO

paBHOBECHSI

OxucauTenpHo- [Mudposas madbopaTopust
9 BOCCTAaHOBUTEJIbHBIE Releon

peakiuu

Teopus Hudposas maboparopust
10 IIEKTPOIUTUICCKON Releon

nuccornranu. CHIbHBIE U

CI1a0bI€ ANEKTPOIIUTHI

HoHHbIC ypaBHEHUS bubmorexa HOK
11 . https://m.edsoo.ru/00add44

peaxIuit g

XUMHUYECKUE CBOMCTBA

KHUCJIOT U OCHOBaHHU B bubmorexa LOK
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranu

XUMHYECKHE CBOUCTBA
CoJIell B CBETE

bu6mmoreka [IOK

13 | mpencraBieHmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JUCCOLMALIUU
bu6mmoreka [IOK
[TonsiTre o rugponuse
14 . https://m.edsoo.ru/00add9d
conei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
CUCTEeMaTH3alMsl 3HAaHHHA )
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2 [Mudposas nadbopatopust
10 TeMe Releon
17 «ONEeKTpoIuTHYECKast
JUCCOLIMAIIHS.
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO61mas xapakTepucTHKa [udposas nadboparopust
1g | TAIOreHoB. XuMu9ecKue Releon
CBOICTBa Ha MPUMEPE
XJiopa
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



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

KHCJIOTa, XUMHNYCCKHUC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOU KHUCJIOTHI, g
M3y4EHHE €€ CBOUCTBY» a
Beruucnenus no
YPaBHECHUSM XUMHYECKHUX bubmorexa LOK
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
peareHToB JIaH B U30BITKE B
2 OG61Ias XapaKTepHCTHKA Lndposas naboparopus
aneMeHToB VIA-Tpymnbl Releon
AnnoTponHbie [udposas nadboparopust
MOJIU(DUKAIINH CEPBI. Releon
93 Haxoxnenue cepol u eé€
COEIMHEHUH B IPUPOJE.
XUMHUYECKUE CBOMCTBA
cepbl
CepoBonopon, CTpOeHHE, [Mudposas nadbopatopust
24 | (QusnUecKue U XUMUYECKHE Releon
CBOMCTBA
Oxkcuabl cepol. CepHast [Mudposas nadboparopust
o5 | KHCIOTA, ¢busnveckue u Releon

XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE



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

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

MIPOMBIIIJICHHOTO CII0c00a bubmuorexa [JOK
26 | moJy4eHHs CEpHOU https://m.edsoo.ru/00adec8

KHUCTIOThI. XUMHUYECKOE a

3arpsi3HEHUE OKPY Karolei

CpeIbl COCTMHECHUSIMU CEPhI

Brruncnenue MaccoBoi Hudposas nadboparopust
27 JIOJTU BBIXO/1a TPOAYKTa Releon

peaxkuu

OO01mas xapakTepucTHKa udposas naboparopust

371eMeHTOB VA-TPYIIIBI. Releon
28 | A3oT, pacnpocTpaHEHHE B

npupoe, Gu3nYecKue u

XAMHYECKHUE CBOMCTBA

AMMHUaK, ero punveckue [Mudposas nadbopaTopus
29 1 XUMHUYECKHE CBOMCTBA, Releon

MOJTy4YeHHUE U IPUMEHEHHE

[TpakTiueckas paborta Ne 3 [udposas nadboparopust
g0 | T Teme «[Tonyuenue Releon

aMMUaKa, H3yuyeHue ero

CBOWCTB»

A3oTHas KucJoTa, eé [Mudposas naboparopust
31 | ¢usnyeckue 1 XUMHUYECKHE Releon

CBOMCTBA
32 | Hcnonb30BaHUE HUTPATOB bubmmorexa LIOK

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpebl COeTUHEHUSIMU
azoTa

|co

®docdop. Oxcun pochopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso0.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4ECHUE
Hcnons3oBanue pocharon udposas naboparopust
B KaU€CTBE MHUHEPATbHBIX Releon
34 | ynoOpenuil. 3arpsa3HeHHe
PUPOIHON cpeabl
dbocdaramu
VYruepog, [Mudposas nadbopaTopus
g5 | Pacnpocrpanenne B Releon
npupoe, GuzndecKkue u
XAMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux [udposas nadboparopust
bu3nueckrue 1 XUMHUYECKHE Releon
36 | cBoiicTBa. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
VYrosbHas KUCI0Ta U €€ bubmorexa [JOK
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucmoro rasa. https://m.eds00.ru/00ae027

KavecTBeHHast peakius Ha e

KapOoHaT-HOH"

[TepBoHaYaIbHBIEC TOHATHS [Mudposas nadopaTopust
39 00 opraHnyYecKux Releon

BEIIIECTBAaX KakK O

COCIMHCHUSIX yriiepoa

Kpemmuii i ero [Mudposas madboparopust
40 Releon

COCITUHEHUS

[TpakTuueckas paborta Ne 5. [udposas naboparopus

Pemenue Releon
41 | OKCTICPHMEHTATBHBIX 33/

o TeMe «Baxnenmue

HEMETAILIBI U UX

COCITUHEHUS)

KonTponbnas padota Ne3 [Mudposas nadboparopust
4p | T TEME «Baxnetnme Releon

HEMETAILIBI U UX

COETUHEHUS

OO61mas xapakTepucTHKa

XHUMUYECKHX DJIEMEHTOB — bu6mmoreka [JOK
43 | weramioB. Metamumdeckas https://m.edsoo.ru/00ae103

CBA3b U METAJIJIMYCCKaA

KpucCTalllIn4eCKad pCIJ_IéTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa

METAJIJIOB
XuMHUYECKue CBONCTRA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.edso0o.ru/00ae115
DNEKTPOXUMHUUECKUH psift 5
HaIpsOKEHUH METaJUIOB a
OO61mue criocoOb! nudposast m1adoparopus
Y paTop
MOJyYCHHUST METAJIIOB. Releon
CmuiaBbl. Berauciienus mo
45 YpPaBHEHUSAM XUMUYECKUX
peaKIvii, eClIi OJIMH U3
PEareHTOB COJCPIKUT
pUMecH
5 ITonsTHE O KOPPO3UU Lindposast nadoparopus
4
METaJLIOB Releon
[Mudposas nadbopaTopust
47 | lllenoyHsle METAIBI Releon
OKCHJIBI U THIPOKCHIBI Hugposas naboparopus
48 Releon
HATpUS U KaJTus
€JI0YHO3EMEIIbHBIC ndposas madbopaTopus
p paTop
49 METaJJIbl — KaJbIIUHA U Releon
Maraui
. bu6mmoreka [JOK
Baxneiie coequHeHNs
50 https://m.edsoo.ru/00ae15e

KaJablus

8



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

O060061EHNE U

51
crucTemMaTu3alurs 3HaHUI
. bubmuoreka [JOK
JXK€ctkocTh BOIBI U
52 i https://m.edsoo.ru/00ae188
CHOCOOBI €€ yCTpaHEeHUs 6
[TpakTruueckas padora Ne 6 bubnmoreka [JOK
53 | mo Teme "XKEcTKOCTh BOIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
udposas naboparopust
54 | AmoMuHuit Releon
55 AmdoTepHbIe CBOICTBa Ludposas rabopatopus
OKCHJIa U THJIPOKCH]IA Releon
udposas naboparopust
56 | Xeneszo Releon
Oxcupl, THAPOKCHUIBI U [Mudposas nadboparopust
57 | comu xenesa (1) u xenesa Releon
D)
58 0O0001eHue 1
crucTeMaTu3alus 3HaHUI
[TpakTuyeckas padora Ne 7.
Pemienue bu6mmoreka [JOK
59 | »sKCIepUMEHTATBHBIX 337134 https://m.edsoo.ru/00ae3de

o teMe «Baxxueiimne
MECTAJIJIBI U UX

8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

COCOAUHCHUA

Brruucnenus no
YPaBHEHUSM XUMHYECKHX
peaKkuuii, €Ciii OJJMH U3
peareHToB JIaH B U30BITKE

bu6mmoreka [IOK

60 https://m.edsoo.ru/00ael75
WA COJICPYKHUT IPUMECH. 0
Breruncnenust MmaccoBou -
JIOJTU BBIXO/1a IPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padota Ned
62 no teMe «BaxkHeiimune
METAJUIBI U UX
COEIUHEHUS
BemectBa u Marepuansl B [Mudposas nadboparopust
63 [IOBCEIHEBHOU KU3HU Releon
YeJloBeKa
64 XUMHYECKOE 3arpsi3HeHHe Hudposas naboparopus
OKPYKaIOIIE Cpebl Releon
PoJib xumuH B perieHnn udposas madoparopus
65 Releon
IKOJIOTMUYECKUX MPOOIeM
Pe3epBHBIil ypok. bubnuorexa [IOK
66 O060061IEHE U https://m.edso0.ru/00ae0d0

cUcTeMaTHu3anus 3HaHUN

a



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

PesepBHbIii ypok. bubnnoreka [HOK
67 O060061IEHNE U 1 https://m.edsoo.ru/00adb33
CUCTEMATHU3ALMs 3HAHUN c
PesepBHbIil ypok. bubnnoreka [HOK
68 O060061EHNE U 1 https://m.edsoo.ru/00ad9ch
cucTeMaTtu3anus 3HaHUi 2
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
YYEBHUK:O.C I'abpuensn, U.I'. Octpoymos, C.A. I'magko Xumus 8 xinacc, MockBa
«IIpocBemenue» 2021

O.C l'abpuensu, N.I'. Octpoymos, C.A. I'mankoB Xumus 9 knacc, Mocksa «IIpocBemenue»
2021

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

DJIeKTPOHHbIE Y4eOHUKH

e chem.msu.su - Ha caiite "XuMu4yeckasi Hayka u odpa3zoBanue B Poccun':
"JexkTpoHHAs OMGAHOTEKA MO XUMHUH'' - Chem.msu.su (pasnen "Marepuaiisi
Juist mkonbHUKOB") 1 "[lIkonbHOE XMMHUeckoe obpazoBanue B Poccun: ctaniapTsl,
y4eOHUKH, OJTMMITHA[TbI, K3aMeHbI" - Chem.msu.Su (MaTepHabl i YYuTeneH u
IIKOJIbHUKOB).

e hemi.nsu.ru "OcHoBbl xXuMuH" - DJIEKTPOHHBII yuyedoHuk. Internet-uznanwue,
ucrpasiaeHHoe u nonosHenHoe. Hoocubupck: HI'Y, 2001-2006. nouent HI'Y A.B.
Mamnyiinos u B.1. PonnonoB. D710 3kciepMMeHTaIbHBINA y4eOHUK 1O 00I1el 1
Heopranuyeckoi xumuu a7 8-11 kmaccos, mpeqHa3HAYSHHBIN KaK sl HAYallbHOTO
o0y4yeHHMsl, TaK 1 JUIs IOJArOTOBKHU K SK3aMeHaM B By3. Bce pasnensl yueOHuKa
XOpOILIO MIUTFOCTPUPOBaHEIL. [1110C pHIoKeHus: TEpMUHBL, IEPUOANYECKAS
CUCTEMa, OTBETHI K 3a7ja4uaM U JIp.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET
«Enunas kosekius nudpoBeIx 00pa3oBaTeabHBIX pecypcoBy - http://school-

collektion.edu/ru

«DenepanbHbIil HHCTUTYT MEIarorH4YecKux u3mepenuin» - http://www.fipi.ru
«DenepanbHbIN IIEHTP HHPOPMAIIMOHHBIX 00pa3oBaTeIbHBIX pecypcoBy - http://fcior.edu.ru

school-sector.relarn.ru - CaiiT cofepxuT TeKkCToBbIe U rpaduueckue marepuanst ( SChool-
sector.relarn.ru). Bece atu MaTepuansl pa3menieHs! u o aapecy -informika.ru


http://www.chem.msu.su/rus/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/school_edu/
http://www.hemi.nsu.ru/
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.fipi.ru/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.informika.ru/text/database/chemy/START.html




