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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XuUMHUM Ha YypOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOMI IPOTPAMMBI OCHOBHOT'O oO1ero oOpa3oBaHUs,
npencraBieHabix B ®I'OC OO0, a Takke Ha OCHOBe (emepanpbHOM paboueit
MporpaMMbl BOCTIIMTaHUA MU € YYETOM KOHUECMIIMM TPENoJaBaHUs Y4eOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranuzanusiax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu Aa€T TpeACTaBIEHHUE O IIEJsAX, OOIIel CcTpaTeruu
OoOy4YeHHs, BOCHHUTAHUS W Pa3BUTHSA OOYYArONIMXCS CpPEICTBAMH Yy4eOHOTO
npeaMera,  YCTaHAaBIMBAET  00s3aT€IbHOE  NPEAMETHOE  COJIEpXKaHUe,
MpelyCMaTPUBAET PACIpPEICICHUE €ro 1Mo KijaccaM M CTPYKTYpHUPOBAHUE IO
pazzenaM M TeMaM IMporpaMmbl MO XUMHUM, ONPEACseT KOJIUYECTBEHHBIC M
Ka4eCTBCHHBIC XapaKTePUCTUKHU CoJIepKaHMUS, PEKOMEHIYEMYIO
MOCJIEOBATEILHOCTh M3YYECHHS XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaeIseT BO3MOXKHOCTH IIpeaMera s
peanuzanuy TpeOboBaHUN K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O O0IIET0 0Opa3oBaHus, a Takxke TpeOOBaHUHN K
pesyapTaraM OOy4YeHUs XHMHHM Ha YpOBHE IeJed HW3yueHHs NpeaMmeTa u
OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIHHON JEATEIBHOCTH OOYyYaroIIerocs o
OCBOCHHIO YU4EOHOTO COACPKAHUS.

3HaHWE XWMHUHU CIIY)KUT OCHOBOM IsI (DOPMHUPOBAHHMS MHPOBO33PCHUS
00yyJaroIerocs, ero nNpeiCcTaBiIeHu 0 MaTepUaIbLHOM €IMHCTBE MHUpPA, BAXKHYIO
poJsib UrparoT (HOpMUPYEMbIE XUMUEH MPEJCTABICHUS O B3aUMOIPEBPAIEHUIX
SHEPIUU W 00 IBOJIOIMM BEIISCTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTBHBIX
po0JieM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaau3aiii BO3MOXHOCTEH MJii caMOpa3BUTUS U (POPMUPOBAHUS
KYJIBTYPBI TUYHOCTH, ¢€ 001Iel 1 PyHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBAHHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOW y4eOHOW AesATETbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HUCCJIEOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(HECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHenu(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJIsIa Ha €IMHCTBO TPUPOALI U YEJIOBEKAa, SBIISICTCA
OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUM €CTECTBEHHO--HAYyYHON T'PaMOTHOCTHU
oOyyJarommxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
-HayYyHBIM 3HAHUSAM, K TIPUPOJAE, K UEJIOBEKYy, BHOCHT CBOW BKJIaI B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOLTUXCA.

JlaHHBIE HaANpaBIICHUS B OOYYCHHH XHMHUH OOECIICUMBAIOTCS CIEIU(PUKON
COJEp)KaHUsl y4eOHOro TMpeaMeTa, KOTOPBIA  SBISAETCS  TMEAAroTHYeCKU
alalTUPOBAHHBIM OTPAXXCHHEM 0a30BOM HAYKW XMMHUH Ha OINpPENEIEHHOM JTare
€€ pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30oBaHHUsS OPUCHTHPOBAH Ha
OCBOEHHE OOYYAIOIIUMHUCS CHCTEMBI MEPBOHAYAIBHBIX TIOHSATHH XUMHH, OCHOB
HEOPTaHWYECKOM XWMHUW W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHH
OPraHUYECKON XUMUH.

CTpyKTypa coaepaHHs MPOTPaMMBI 10 XHMHUU C(HOPMUPOBAHA HA OCHOBE
CHCTEMHOI0 moaxoja K e€ m3zyueHuto. CojepikaHue CKIAIbIBACTCS U3 CHUCTEMBI
NOHATHM O XUMHYECKOM »JJIEMEHTE U BEIIeCTBE M CUCTEMbI TOHSATHHA O
XUMHYeCKOW peaknuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPraHU30BaHBI 10
NPUHIUITY TIOCICIOBATEIBHOTO Pa3BUTHS 3HAHWUH Ha OCHOBE TEOPETHUCCKUX
NPECTaBICHUI Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— Ilepunonnueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
— YYEHHS O CTPOECHUU aTOMa U XUMHYECKOMN CBSI3H;

— TpEACTaBICHUM 00 JICKTPOJUTHUECCKON JUCCOITMAIIUM BEIIIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTC HA OCHOBE OMIIMPUYECKHU
MOJIYyYEHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OJIHOTO YPOBHS K IPYrOMY, BBINONHSSA (PYHKIMH OOBSICHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHMSI U BO3MOXKHOCTEH INPAKTUYECKOrO0 NPUMEHEHHMS U IOJTy4YECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMAYECKOW COCTABIIOIIEN HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MNPUPOIbI, LIEHHOCTHOIO OTHOILIECHHS K HAay4YHOMY 3HAHUIO U
METOJaM IT0O3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOAUT C INPUBJICUECHUEM
3HaHUW W3 paHee M3YyYEHHBIX YYEeOHbIX NpeaMeToB: «OKpYyX aroUil MUPY,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydeHHM XUMUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUECKON
JEATEIIbHOCTH YEJIOBEKAa M KAK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYDBI.
3amaua y4yeOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHMHM CHUCTEMBI XUMHUYECKHUX
3HAHUM — BaXHEHIMX (akToB, TMOHATUH, 3aKOHOB U TEOPETHUYECKHUX



MOJIOKEHUH, JOCTYIMHBIX O0OOIIEHH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, B IPUOOIIIEHNUHN K HAYYHBIM METOJ[aM MMO3HAHMSI TIPU U3YUCHUU BEIIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUH U PA3BUTHH MTO3HABATEILHBIX YMECHHUHN U
WX TPUMEHEHUH B Y4YeOHO-TIO3HABATEIBHONM M Yy4eOHO-HCCIIEAOBATEILCKOM
NEATeIbHOCTH, OCBOCHHMHM MpaBUJ 0€30MacHOTrO OOpallleHHs C BEIIeCTBAaMU B
IMOBCEIHEBHOM KU3HU.

HEJIN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

[Ipy w3ydyeHHH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs BaXHOE
3Ha4YCHHE MPUOOPENTU TaKUE LI, KaK:

— (opMHUpOBaHME MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HaIpaBJIEHHOCTh O0YyUYEHHUs HA CUCTEMAaTHYE€CKOE MPUOOIICHHE 00yUYaroInuXCcs K
CaMOCTOATENIbHOM MO3HABATENILHON NeATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(OopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— oOecrie4yeHne YCJIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO O0YyYaroIIMMUCS
OMbITa Pa3HOOOPa3HON MAESATENbHOCTH, MO3HAHUA U CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opMmupoBaHue oOmiell  (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJ€ YMEHUH OOBSICHATHL U OICHUBATh SIBJICHUS
OKpPYXaIOILEr0 MUpPA, UCIOJb3ys 3HAHUS M ONbBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh MX NPH PELICHWU NpoOJieM B IOBCEIHEBHOW JKHU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opMupoBaHUE y OOy4arolUXCsd T'YMAaHUCTUYECKUX OTHOLICHHUM, MOHUMAaHMS
LHEHHOCTH XMMUYECKUX 3HAaHUM ISl BBIPAOOTKHM 3KOJIOTMUECKH 11eJ1eCO00Pa3HOro
NOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIECUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(dUiis U HANPaABIECHHOCTH JIajJbHEHIIIEro
oOy4eHus.

MECTO YYEBHOI'O TIPEJJMETA «XUMMUS» B YHEGHOM IIVIAHE

OO1ee 9nciIo 9acoB, OTBENEHHBIX JIJIST U3YUCHUST XHMHUH HA YPOBHE OCHOBHOTO
obmrero oOpazoBanusi, coctasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

8 KJIIACC
[IepBoHaYaJIbHBIE XUMUYECKUE TIOHITHUS

[Ipenmer xumuu. Posib XuMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrpPEraTHOE€ COCTOSIHME BEIIECTB.
ITonstue o MeTomax IO3HaHMA B XUMHHU. UncThle BemiecTtBa U cMecH. CIIOCOOBI
pa3aeaeHus CMecei.

ATOMBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CUMBOJIBI XUMHYECKUX JIEMEHTOB.
HpOCTBIe U CJIOXKHBIC BCIICCTBA. ATOMHO-MOHGKYJUIPHOC YUCHHUC.

XuMuueckas (1)0pMYJIa. BajieHTHOCT, aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHasg aToMHas macca. OTHOCUTEIbHAS
MOJICKYJIAApHAA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTAa B COCAMHCHUH.

KomnuectBo BemectBa. Moib. MossipHass Macca. B3auMOCBSI3b  KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

dusnueckre U XMMHUUECKHE ABJICHUS. XUMHUECKasl peaklus U e€ Mpu3Haku. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XuMHueckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEeAKIUi (COeTUHEHNUS, Pa3I0KEHUsI, 3aMEIICHUs], OOMEHA).

XHUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYJIOW, MpaBUIIaMU
paboTel B jaboparopuu W nOpuéMaMu  OOpalieHuss C  J1JabopaTOPHBIM
o0opy/lOBaHMEM, W3y4YeHUE M OINucaHue (U3NUYECKUX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIECTB, HaOMoAeHUEe ¢u3ndeckux (IJIaBJIEeHUE BOCKA, TasHUE
JbJa, pacTHUpaHUE caxapa B CTyIKe, KUIIEHHWE U KOHJEHCAIus BOJbI) U
XUMHUUYECKUX  (FOpEHHE  CBEYM, MPOKAIMBAHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KHCJIOTOW) SBJICHUM, HAOIIOCHUE U ONUCAHNUE MMPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakuuil (pa3fiokeHue caxapa, B3auMOJEHCTBUE CEPHOU
KHUCIIOTBI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanum,
B3aUMOJICHCTBUE jkene3a ¢ pactBopoM conu meau (II), uzydenwe cmocoOoB
pa3ielieHusT CMecei: ¢ TIOMOIIbI0 MarHuTa, (QuiIbTpOBaHUE, BbIIapUBaHUE,
TUCTWILISALUS, XpoMarorpadus, MOpOBEACHUE OYUCTKH IIOBAPEHHOW  COJIH,
HAOJIOZICHUE W ONMHUCAHUE PE3YJIhTATOB MPOBEICHUS OIbITa, WLUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMSI MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxxnenme npeacTaBuTeIM HEOPraHUIECKUX BEIIECTB



Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopony — 3J€eMEHT M NpPOCTOE
BelecTBo. HaxokneHue kucimopoia B Tpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B J1abopaTOpuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPO/Ia.

TemnoBoit 3 ekt XuMuYecKor peakiuu, TePMOXUMUYCCKHE YPaBHEHHUS, IK30- U
DHIIOTEPMHUUYECKUE peaknuu. TOIUIMBO: Yroib W METaH. 3arps3HEHUE BO3IyXa,
YCWICHHE MTAapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemMeHT M mpocToe BemecTBo. HaxoxkaeHue Boaopoja B HPUPOJE,
bu3nYecKue W XUMHUYECKHE CBOKMCTBA, NPUMEHEHHE, CIOCOOBI TOJYYCHHUS.
KwuciaoTtel 1 comm.

Momnsipabiii 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHCHUSIM.

duznveckue cBoucTBa BoAbl. Boga kak pactBopurens. PactBopel. HackllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B Boae. MaccoBas moJst
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poib pacTBOpoB
B MPUPOJIE W B KU3HU YelOBeKAa. KpyroBopoT BoAbl B MPUPOAE. 3arpsi3HEHUE
MpUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranumdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIETOYH U HEPACTBOPUMbIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. PU3NUYECKHE U XMMUUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryduenue oCHOBaHHU.

Kucnotel. Knaccuduxamus xucnor. Homenkmarypa kucnor. ®duszmyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coisiell. PuU3HYECKME W XUMHUYECKHE CBOKCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBS3b MCIKAY KJIaCCaMHU HCOPIaHNYICCKUX COCI[I/IHGHI/II;'I.

XUMHUYECKUMN IKCIIEPUMEHT:



KAUECTBEHHOE OINPEIECICHUE COAEPKAHUS KHUCIOpPOJa B BO3AYyXE, MOJYy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
ONHMCAHWE WX CBOWCTB, IOJIYYEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJOpoJia (rOpeHue), B3auMojeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXKHO HCHOJB30BaHUE BHAECOMATEPUAIOB), HaOIIOAEHNE 00pAa3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),
UCCJIEIOBAHHE O0pa3loB HEOPraHWYECKHX BEIIECTB pAa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEepHOM KHUCIOTHI,
KHCIIOT C MeETajllaMH, pPEeaKkUuid HEUTpaTu3aluu, IMOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOTO METajula APYI'MM W3 pacTBOpa COJIM, PELICHUE
AKCHEPUMEHTAIBHBIX 33/lad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYEeCKHUX
COCIUHEHUI».

[Tepuonuueckuii 3akoH U [leprnoguueckas cuctemMa XuMHUYECKUX 3iieMeHToB 1. .
MenpaeneeBa. CTpoeHHe aTOMOB. XHUMHUUYeCKass  CBA3b. OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHbBIC PEAKIINHU

[lepBble MOMBITKU KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IEI0YHO3EMENIbHbIE METasllbl, TajOreHBbl,
WHEPTHBIE Ta3bl). ODJIEMEHTbI, KOTOpble 0O0pa3zyloT amMQpOTepHbIE OKCHUIBI U
TUAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepuoanueckas cucrema XxuMuueckux sneMeHTos /1. .
MenpneneeBa. Kopotkonepuoanas u anuHHonepuoaHas gopmel Ileprnonnueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisbl.
@uU3NYECKUA CMBICI TOPSAIKOBOTO HOMEpa, HOMEPOB IIepuoAa M TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sifep. M3orombl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepunonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.



3aKOHOMepHOCTI/I U3MCHCHUA  paJuyCa aTOMOB XHMMHUYCCKHX  3JICMCHTOB,
METANIMYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB 10 I'pyiiam 1 1nepuogam.

3nauenue Ilepuogmueckoro 3akoHa u IlepHogMYecKoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHnneneeB — y4€HbIM U
IpaKIaHUH.

Xumuueckass  cBsizb. KoBasieHTHas  (MoJisipHasT ¥ HEMOJSIPHAsl)  CBSI3b.
DNEeKTPOOTPUIIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHusa. OKHCIMTEILHO--BOCCTAHOBUTCIIBHEIC peaKnuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINTEIM Y1 BOCCTAHOBUTEIIH.

XUMHYECKUI SKCIIEPUMEHT:

u3ydeHue oO0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCUJA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJOYeH, MPOBEJICHHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiiu pas3ioKeHUsl, COSTUHEHU).

MexnpenMeTHbIe CBSI3H

Peammszannss MEXNpeIMETHBIX CBS3€M NpH HM3Y4YEHUM XHMUM B 8§ Kjacce
OCYILECTBIISIETCS. 4YEPE3 MHCIONb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IIOHATHUM, TAK W MOHATHUM, SBISAIOIIUXCS CUCTEMHBIMU IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTecTBEHHO--Hay4YHbIe TMOHATHS: Hay4dHBIM (akT, TUMIOTE3a, TEopus,
3aKOH, aHaliu3, CHHTE3, KiIacCupUKaIUs, TEePUOJANIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE.

®dusuKa: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIbI,
PaIuOaKTUBHOCTh, MOJICKYJa, JJICKTPUUYCCKHM 3apsjl, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHME BeEIIecTBa, Ta3, (HU3WYECKUE BEIWYMHBI, CIUHHUIIBI
M3MEpPEHUSsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIC MOPOABI, TOJIC3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



9 KIIACC
BemiecTBo u XUMHUECKask peaKus

[lepnonmueckuit 3akoH. Ilepuoanueckast cucrema XUMUYECKHX 3yeMeHToB J[. M.
MenpneneeBa. CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEpPUOAOB, KalWs, KaJIbLMs M HX
COCIMHEHU B COOTBETCTBMM C IIOJIOKEHHMEM »3JIEMEHTOB B Ilepuoguueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

Crpoenue BeniecTBa: BUbl XUMHUYECKON CBSI3U. TUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOW PEIMIETKM M BUIA
XUMUYECKOU CBSA3H.

KHaCCI/I(bI/IKaI_[I/IH N HOMCHKJIIATypa HCOPIraHHMYCCKHX BCIICCTB. XUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM HCOPIaHHNYCCKUX
COG,Z[HHGHHﬁ, T'CHCTHYCCKAA CBA3b HCOPTaHNYCCKHUX BCHICCTB.

Knaccudukanysa XuMUYECKUX pEakiuid MO pa3jIudHbIM IMpHU3HAKaM (M0 YUCITY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[lonstue 006 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIMU U TMOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHS.
OKHUCAUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMAIMUA. IDJICKTPOJUTHI M HEDJICKTPOIUTHI.
Karnonsl, annonbl. MexaHu3M AUCCOIMAIIMA BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMHUecKkoit cBs3u. CreneHpb aquccoryanun. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.

Peakiuu wmonHOrO OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMid HWOHHOTO OOMEHa,
MOJHbIE M COKpallléHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoWCTBA KHCIOT,



OCHOBaHMII W CcoJiell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KagectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THAPOIU3E COEN.

XUMHYECKUIN IKCTIEPUMEHT:

O3HAKOMJICHUE C MOJACIISAMH KPUCTALUTHIECKUX PEIIETOK HEOPTAHMUECKUX BEIIECCTB
— METaJNIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HATpUs), WCCIEAOBAHUE 3aBHUCHMOCTH CKOPOCTH XHUMHYECKOW pEaKkIuu OT
BO3JICHCTBUS  pa3jMYHBIX  (PAKTOPOB, HCCICIOBAHHE DIIEKTPOIPOBOTHOCTU
pPacTBOpPOB BEIMIECTB, TpoOIlecca TUCCONMANMN KHUCIOT, IIeJIoued | cosel
(BOBMOXKHO  WCIIOJIb30BAaHWE BHJICO MaTepUaioB), TIPOBEJCHHWE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPHU3HAKA  TPOTEKAHWS  pEaknuid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIONTUX ~ TPUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX — PEaKIui
(ropeHue, peakiuu pasioKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAYECTBEHHBIX pEaKIUi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

Hewmertamnsl u ux COCIUHCHU

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/ulaMu, IIesio4amu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
Hax0XXJICHUE B MPUPOJIC.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue W (pU3MYEeCKrue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Conu CEpHON KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.



OO1as xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTEMEHU OKUCICHHA. A30T, pacmpoCTpaHEHHWE B TPHUPOIE,
duznyeckre U XuMU4IecKue cBoicTBa. Kpyrosopor a3ora B mpupoie. AMMHAK, €ro
¢uznyecKnue U XMMUUYECKHUE CBOMCTBA, NOJyyeHue U npuMeHeHue. Con aMMOHMUS,
uX pU3NYeCKre U XUMUUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydyeHHe, (PU3NUECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KAauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4ecKoe 3arps3HeHNe OKPYKAIOIICH Cpeibl COSTMHCHUSIMHU a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BomoéMoB). Docdop,
ainoTpornHbie Monupukamuu docdopa, PU3MUECKUE W XUMUYECKHE CBONCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XMUMUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

OO6mast xapaktepuctuka 235eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, paCIpOCTpaHEHHWE B MpUpoae, (U3NYECKME U XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a 1no0anbHOrO MOTEIUICHUS KiIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHayanbHbIE TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COCAUHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAaX: KMpax, OejKax, yriieBojax — U ux
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHunii, ero ¢pu3ndeckue U XUMUYECKUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
CoenuHenust kpemHusi B nipupojie. OOIue mpeacTaBieHuss 00 OKCHIIE KPEMHHUS
(IV) u kpemuueBoit kwuciore. CuIUKaThl, WX UCIOJb30BaHUE B OBITY, B
MPOMBINLJICHHOCTH. BakHeHIne CTPOUTENIbHBIE MaTepHallbl: KepaMmMHuKa, CTEKIIO,



IIeMeHT, OeToH, kene300eToH. [Ipobrmembr 0Oe30macHOrO0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B ITOBCEIHEBHOM JKHU3HH.

XUMHYECKUIN IKCTIEPUMEHT:

M3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAaHMs, OMbBITHI, OTpa)karolve (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
rajJJor€eHOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOTE€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa Mo JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH U HaOJI0JeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX coeIUHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe MPHU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BUJAEOMATEPHUAJIOB), U3y4eHUuEe  Mojelen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHUE U H3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3as1a4 1o TeMe «BakHelme HeMeTaibl U UX COeTUHEHUS.

MeTainsl ¥ ux COCIUHCHUA

OOwast XxapakTepuCTHKa XMMHYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU MX
nojoxeHuss B Ilepuonnueckoil cucreme Xxumuueckux aemeHros [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTaundeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaIpspKeHU MeTaioB. u3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
cocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, JIOPaJIFOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.



[lenounsie meTayuipl: MoJokeHHe B llepruoanyeckor CUCTEME XUMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJIEHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMmepe Hatpus U Kainus). OKCUIIBI U
TUJIPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCIUHCHUM.

[IlemouyHO3eMENBHBIE METAIUIBI MATHUM U KaJbLMU: MOJIO)KEHUE B [lepuoandeckon
cucreMe xumuueckux sneMeHToB . M. MenneneeBa, cTpoeHHE HX aTOMOB,
HaXOXJeHUE B pupojie. Duzndyeckne u XMMAYECKUE CBOWCTBA MArHus U KaJabLIHs.
Baxnelme coenuHeHus: Kablus (OKCU, TUAPOKCUI, con). KECTKOCTh BOJBI U
crI0coObI €€ yCTpaHeHUS!.

A'OMUHHIN: TT0J0KeHUE B [leproanueckon cucTeMe XMUMHUYECKHX JJIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAEHHWE B mnpupone. Pu3NUECKHE H
XMMHUYECKHE CBOMCTBA aqtOMUHUSA. AM(POTEpHbIE CBOMCTBA OKCUAA U THJIPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenue B Ilepuoanyeckoit cucreme xuMudeckux snemeHtoB /. .
MenpeneeBa, CTpoeHHE aToMma, HaxXOoXAeHHWE B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTupoKcuabl U conu xenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

XUMHUYECKUM SKCIIEPUMEHT:

O3HAaKOMJIEHHE C 00pa3llaMu METAUIOB U CILJIABOB, UX (PM3UYECKUMHU CBONCTBAMH,
WU3YYEHHE pEe3yJbTaTOB KOPPO3UHM METANIOB (BO3MOYKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCUA KalbIIUg M HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJABI, MpoLecca TOpPEeHHs JKele3a B  KHUCIOpoJe (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEpPUATIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha MOHBI: MarHusl, KajlblUs, aTIOMUHUS, IMHKA, xene3a (II) u xenesa
(I17), menu (II), HaOmromeHUE W OMKMCAHUE TMPOIECCOB OKPAIIMBAHUS IUIAMEHHU
MOHAMU HATPHsl, KU U KaJIblUs (BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
uccienoBanne am@OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHHUS W THAPOKCHIIA
[MHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxxHelllne MeTamibl U UxX
COEJIMHEHUSD.

XuMus U OKpyXKarolas cpena



BemecTtsa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YellOBeKa. besomacHoe
UCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasg momorp npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYXaromie cpensl (TpefenbHas JIOomycTUMAast
KOHIIeHTpaIus Bemiects, aanee — [1JIK). Ponb xumum B pemeHnn 3KOJIOTHIECKIX
poOJieM.

XUMHUYECKUMN IKCIIEPUMEHT:

u3ydeHne oOpasloB MaTepuaioB (CTEKIO, CIUIAaBbl METAJUIOB, IOJIHMMEpPHBIC
MaTepualbl).

MexnpenMeTHbIe CBSI3H

Peammszanuss MeEXNpeAMETHBIX CBS3€M NpH HM3y4YEHUM XHMMUM B 9 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
IIOHATUM, TAK U MOHATHUM, SBIAIOIIUXCS CUCTEMHBIMH IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CUHTE3, KiaccUu(UKaius, MepUOIUIHOCTh, HAOIOJICHHE, IKCIICPUMEHT,
MOJICTUPOBaHUE, HM3MEPEHHE, MOJIeNIb, SBIICHHE, IMapHUKOBBIH 3 (]eKT,
TEXHOJIOTHS, MAaTEpHUAJIbI.

®dusuKa: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, W30TOIbI,
PaTIMOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUI 3apsi, MIPOBOJTHUKH,
MOJTYTIPOBOJIHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIINUECKast
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢otocuHres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMbIe, TOTLIINBO, BO/IHbIE pecypchbl.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOie OOyYeHHs XUMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIBLHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJTULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIINXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAaIMeil o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

NPEACTaBICHUSI O COLMAJIBHBIX HOpPMax W TNpaBUJiaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOW EeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE MPEICTABICHUS O BELIECTBE U XUMHUYECKOW peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIIUE
OCHOBY JIJI TIOHUMAaHMS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBSI3IX 4YEJIOBEKa C
MPUPOIHOM CPENOU, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJIbHbBIC MOTHBBI, HalPaBJICHHbIE HA MOJyYeHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOU
JUTEPATYpPON, JIOCTYNMHBIMA TEXHUYECKUMH CPEJCTBAaMU HH(DOPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYEHHI0 U TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOM



NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W YPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) opMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TOCJICICTBUN W
HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO podeccuil U Tpya pa3imyHOTO poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHMBUTyaIbHON TPAGKTOPUU MPOJAOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHenHon npodeccnoHaaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTHPOBATHCS B PO eCCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCOO0pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHHKY
J)KU3HU Ha 3eMJIe, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buU3nYeCKOMy M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIIMNX 30OPOBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJTy4YaeMble MPU U3YYCHUU XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEd TPUPOIHOM CPENOM, I MTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYTeH MX PEIICHUS IOCPEICTBOM METOJIOB XHUMHH,
9KOJIOTUYECKOT'O MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHOMN IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIC JIJIs
dbopMupOBaHUS MHUPOBO33PEHUs OOIIEHAyYHBbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOM
HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE eWCTBUS (IT0O3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO W OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



IMo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBHS

Bba3oBble Jjoruueckue JeyicTBUA:

YMEHHsI HUCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHH
3HAHUW: PacCKPhIBaTh CMBICI XUMHYECKHX IMOHATHH (BBIACIATh WX XapaKTEepPHbBIE
NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMHU TIOHSATHSMH), UCTIOIH30BATh
TIOHATHS 1711 OOBSICHEHUS OT/ICIBHBIX ()aKTOB W SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTyKTUBHbBIC, 10 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TMPOIECCE TO3HAHUS TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPE/ICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJEMEHTAa), XUMHUYecKass (GopMysa U ypaBHEHHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33714, C YUETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciienoBaTeIbCcKHe 1eiiCTBUS:

YMEHHUE HWCIOJb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TakKe B KA4eCTBE OCHOBBI ISl (OPMHUPOBAHUS THIOTE3BI II0
MIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMbBIX CYXKICHU;

NPUOOPETEHUE OIbITa TO IJIAHUPOBAHWIO, OPraHWU3allMd W TPOBEICHHIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIonaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 PE3yJIbTaT, POPMYIHPOBATH 0O0OIICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAJU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, MOJy4aeMyt0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIpPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI M 3alpOChl MPHU IMOUCKE M OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUSI PA3JIMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOopMy TipeacTaBieHus] uHPOpMAIUU U



WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl HECJIOXKHBIMHA CXeMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UpPOBaTh B Tpolecce y4eOHOU W
UCCIICIOBATENLCKON NIeATEIPHOCTH HH(POPMAIUIO O BIUSHUHM MPOMBIIICHHOCTH,
CEIIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHPOIHOM
CpE/IBI.

KoMMyHHMKaTHBHBIE YHMBeEpPCaJbHbIe yueOHbIe JeHCTBHS:

YMEHHUS 3a/JaBaTh BOMNpPOCHl (B XoAe Auaigora W (WIM) JUCKYCCUHU) IO
CYIIECTBY  OOCyXHaemMoil  TeMmbl, (OPMYyIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a1auH;

YMEHUSL  MPEACTABIATH  IMOJYYEHHBIE  pPE3yJbTaTbl  [O3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W DIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paToOpHOIl pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHMsSI Y4eOHOTrO COTpPYJIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CcyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUSA:

YMEHHE CaMOCTOSITENIbHO OINpPENEATh LEIU JEATENbHOCTH, IUIAHUPOBATH,
OCYILIECTBISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTeIbHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCHUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pPE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUMN.

NHNPEAMETHBIE PE3YJIbBTATBI

B coctaBe mpeAMETHBIX pPE3yJbTaTOB IO OCBOEHUIO 0053aTEIHHOTO
Collep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
JNeWCTBUH, crnermuduUecKue JId TPEAMETHONH 007acTH  «XHUMHS», BHUIBI



ACATCIBbHOCTHU 10 IMOJIYYCHUTIO HOBOTI'O 3HaHWA, €ro HHTCPIIPCTAIINH,
HpCO6p&30BaHI/II-0 H IIPUMCHCHUIO B Ppa3JIMYHbIX y‘{C6HLIX N HOBBIX CUTYallUAX.

K xonity o0y4yeHust B 8 kjacce npeaMeTHbie pe3ysbTaThl Ha 06a30BOM ypOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IIOHSTHH: aToM, MOJEKYJa,
XUMHUUYECKUW BJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oIHOpOJIHAsT ¥ HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JI0JIs XUMHUYECKOTO 3JIEMEHTA B COCUHEHUHU, MOJISIPHBIA O00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHHUE, COJb, BJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KiacCu(UKAIUs peakiuil: peakiuu
COEJIMHEHHUS, PEAKIIUU PA3JI0KEHUSI, pEaKI[UU 3aMEIICHHs, PeaKIui 0OMeHa,
9K30- U DSHJOTEPMUYECKHE pEaAKIMH, TEIuIoBOM 3¢ EKT peakiuu, Sapo
aToMa, DJIGKTPOHHBIM CJIOM aroma, aToMHasi OpOWTallb, PaJUyC aTroMa,
XUMUYECKasl CBSA3b, MOJIIPHAs W HEMOJIApHAsl KOBaJCHTHAas CBsA3b, MOHHAS
CBSI3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBasi J0Jis BelIecTBa (MPOILEHTHAs
KOHLIEHTpAaIusl) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX TIOHSATUM U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBICHUsI (hOPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTpPEENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIJIACCYy COEAWMHEHUW IO
dbopmynam, BHUJ XHMHYECKOW CBsI3W (KOBaJeHTHasT W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath  cMmbici  [lepuonnueckoro 3akona [[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX MojoxkeHuss B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHAa ABOTaJIpo;

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy I[lepuognyeckoi
CHUCTEMbl XUMUUECKHUX IJIEMEHTOB: Pa3JINuaTh MOHATHUS «TJIABHAS MMOJTPYIINa
(A-rpynma)» u «mobounas moxarpymnma (b-rpymnma)», manple u OoJbiIne
MEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B TabIuUIE
«Ilepuognueckass cucreMa xumuuyeckux sneMeHToB [[. V. MenaeneeBa» ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsia sapa, o0Iee YUCIIO JIEKTPOHOB U PACTIPECIICHHE UX 10
AIIEKTPOHHBIM CJOSIM);



KIaccu(pUIMpoBaTh XUMHYECKUE DJIEMEHTBI, HEOPTAaHMUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEILIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMUCAHUE MPUMEpPAMHU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TMPEBpaIeHUl B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »dJeMeHTa 1o ¢GopMyse COequHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pacTBOPE, MMPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON pEaKIu;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICTUTEIBHON JEATEIBHOCTU — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTH3allIl0, KiacCHu(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIICJICTBEHHBIX CBS3€H — 11 WM3Y4YEHUs CBOMCTB
BEII[ECTB U XMMHUYECKUX PEAKIU, €CTEeCTBEHHO-HAYYHbIE METO bl TIO3HAHUS
— HabJoJIeHne, U3MEpEHne, MOJICIUPOBAHKE, HKCIIEPUMEHT (peajbHBbI U
MBICJICHHBIN);

CJIEIOBATh MPaBUJIaM IMOJIb30BAHUS XUMHUYECKOHN MOCYI0M U TaO0OpaTOPHBIM
o0opyZoBaHMEM, a TakKe TMpaBWJIaM OOpamieHuss C BEMIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIIUSIMHA TI0O  BBITIOJIHCHHIO  JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpOja), MPUTOTOBJICHUIO PAcTBOPOB C OMpPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, ILIAHUPOBATH U MPOBOJUTH
XUMHUYECKHAE DKCIIEPUMEHTHI TI0 Paclo3HaBAaHUIO PACTBOPOB IIEIOUYeH U
KHUCIIOT C TIOMOIIBI0 MHANKATOPOB (JIakmyc, dheHoN(TalIenH, METHIOPAHX U

JIpyTHe).

K xonity o0ydenust B 9 kjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TIOHSITHH: XUMUYECKUN
DJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHHWOH, MNPOCTOE BEIIECTBO,
CII0)KHO€ BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, CTETCHb
OKHUCJICHHS, XUMHUYECKasi PEaKIus, XUMUYECKas CBSI3b, TEIUIOBOW A (EKT
peaKkiuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, DJIEKTPOJUTHI, HEAIEKTPOIUTHI,
AJIEKTPOIUTUIECKAS TUCCOIHAITNS, PEAKIIM HOHHOTO 0OMEHa, KaTau3aTop,
XUMUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMbIC PEaKIIUH,
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu, OKHUCJIUTEIb,
BOCCTAHOBUTENb,  OKHUCJIEHHE W  BOCCTAHOBJICHHWE,  aJUIOTPOIUS,
aM(pOTEPHOCTh, XUMUYECKAsI CBSA3b (KOBAJICHTHAs, HOHHAS, METAITUYECKAs),
KpUCTaJUTMUECKasl pemeTka, KOPPO3HWs METaJIOB, CIUIaBbI, CKOPOCTh



XMMHYECKOM peaKkuuu, MpenenbHo ponyctuMas KoHueHtpauusa [1/JIK
BEILIECTBA;

WUIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATHU U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCII0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpEAENEHHOMY KJIACCy COE€IMHEHUN 10 (hopMysaM, BUJ XUMUYECKOUN CBS3H
(KOBaJICHTHAsi, MOHHAsI, METAJJINYECKAsi) B HEOPTaHUYECKUX COCTUHCHHUSX,
3aps WOHA TIO0 XUMHYECKOW (opmyrne, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCIMHEHUM, TUI KPUCTALINYECKOW PElIETKU
KOHKPETHOTO BEIIIECTBA;

packpeiBathk cMmbici [lepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHUE: OIUCHhIBaTh M  XapaKTEPU30BATh
tabnuunyto ¢opmy Ilepuoguyeckoil cCUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATHS «rJaBHas mnoarpynmna (A-Tpynma)» U «1moOo4YHas
noarpynmna (b-rpynma)», Manmeie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPhIE UMEIOTCSI B IEPUOUYECKON TaOJIMIIE, C YNCTOBBIMU
XapaKTEepPUCTUKAMU CTPOEHHUS aTOMOB XHMHMYECKHX JJIEMEHTOB (COCTaB U
3apsin  sipa, oOIlee 4YHCIO DJIEKTPOHOB U paclpefiesieHne HUxX 10
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M WX COEJUMHECHHUM B Mpelesiax MaJlbIX MEePUOJOB U
TJIaBHBIX MOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTBhI, HEOPTaHUYECKHUE BEIECTRBA,
XUMHUUYECKHE peakiuu (Mo YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEI[ECTB, MO TEIUIOBOMY A(D(EKTy, M0 U3MEHEHHUIO CTENeHEW OKWCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIUPUYECKUEe XUMHYECKUE
CBOMCTBa TMPOCTBIX M CJOXHBIX BEHIECTB, MOATBEPXKIAsi ONUCAHUE
MpUMEpPaMH MOJIEKYJIIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITb ~ YPABHEHUS  DJIEKTPOJUTUYECKON  JAUCCOLMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM MOHHOIO
oOMeHa, ypaBHEHHMS  peaklui, TMOJATBEPKIAIOININX  CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKpbIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUui
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOXXHOCTH TPOTEKAHHMS] XUMHUYECKUX TMPEBPALICHU B Pa3IUYHbBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO »dJeMeHTa 1o ¢GopMysie COequHEHUs,



MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHN peakilnu;

COOJTFO/IaTh TpaBWIIa MOTH30BAHMS XUMUYECKOW MOCYI0N M JIaOOpaTOPHBIM
o0opymoBaHUEM, a TakkKe IMpaBWiIa OOpalleHWss C BEIIeCTBAaMH B
COOTBETCTBHM C HHCTPYKIHMSIMH TIO BBIMOJHEHHIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

IPOBOJUTH PEAKITUH, IMOATBEPKIAIOIINE KaYeCTBEHHBI COCTaB PAa3JIMYHBIX
BEIICCTB: PACIO3HABATH OMBITHBIM TMYTEM XJIOPHI-, OpPOMHI-, HOIHI-,
KapboHat-, ¢ocdar-, cunukar-, cyinbdar-, THAPOKCUA-UOHBI, KATHOHBI
AMMOHHSI M HOHBI HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OIIEPAIMU MBICIUTEIFHON JCATEIBHOCTA — aHAIH3 U
CHHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3aINIO, BBISABICHHE MPUYNHHO-
CIICZICTBEHHBIX CBSI3€H — Ui M3YYEHHUsS CBOMCTB BEIIECTB U XMUMHYECKHX
peaxIuii, eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS — HaOJIO/ICeHuE,
U3MEpeHue, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbBIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnnoreka IIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

9 KJIACC



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

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaxiui https://m.edso0o.ru/7f41a636
DIIEKTPONUTHYECKAS JUCCOLIHALIHSL. bubmmoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 0 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmorexa HOK
' PYTHEL Lep https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop 1 ux 7 0 1 bubnmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . DYIIBL P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25

Pazgea 3.

MeTajiibl M UX COeTMHEHHS



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

bubnunoreka LIOK

3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HA YeJIOBEKA 3 Bubmiorexa OK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumun. Posb XumMuu B KU3HH 1 0 0 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 IT 1
OHSITHE O METO/aX TO3HAHMS B XUMUHU 0 0 https://m.edsoo.ru/ffod227e
[Tpaktrnueckas pabora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U IPUEMBI bubnuoreka [IOK
3 1 0 1
oOparteHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTele BemecTBa 1 cMecH. CIIocOOBI bubmuorexa [JOK
4 . 1 0 0
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [OK
g . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMEL H MOIICKYJIEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTHI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 0 0 bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c¢c
bubmuoreka [JOK

9 A -
TOMHOMOTICKYJIAPHO® yHetue https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmyia. BaaeHTHOCT bubmmorexa [JOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
11 OtHOcuTeNBHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10511 XMMUYECKOTO 3JIeMEHTa bubmuorexa [JOK
B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMHu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U ycinoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMUYECKHUX PEaKLni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bu6mmoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSAM XUMHYCCKUX bubmorera [JOK
m N P https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukanus XHMHYECKAX peakiinii
18 (coe I/IHq;HI/ISIH A3JI0KEHUS 3a1\I;e eljm;l bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmmorexa [JOK
H AHCT: Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponsHast padora Nel o teme bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BermiecTBa U XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290

Bo3ayx — cMmech razos. CoctaB

21 Bo3nyxa. Kucnopon — snemeHT u bubmmorexa LIOK
A% oA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyYecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa LIOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrocoObI MoTy4YeHust KUCIOPO/ia B
23 nabopaTopuu Zlqn OMLILHJIerHoI::TI/I bubnuorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue KucIopoia
TennoBoit 3¢ ekt XuMuIecKoi
24 pEaKLHH, TIOHATUE O TEPMOXHUMUYECKOM bu6mmoreka [IOK
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX https://m.edso0.ru/ff0d4790
peaKIusax
TormmuBo (He(Th, YrOIb K METaH).
25 3ar 5[3H€I§I/I€QI;O3 . a, CIIOCOOBI zro bubmorexa LIOK
p AyXd,s https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmorexa LIOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
97 Bonxopon — anemeHT u mpocTtoe bubnnorexka [JOK
BelecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4ddo
28 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT
OHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI noy4eHus BOA0poia B bubnmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o reme

31 «ITonyuenne u cobupaHue BogopoIa bubmoreia LOK
i onp AOPOAA, https://m.edsoo.ru/ff0d4f42
H3Y4YEHUE €T0 CBOHCTBY»

32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa

33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK

B . y https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110

34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
My . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®du3nvecKue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacklieHHbIE

37 u HI;HaCLIpeHHBIIe) aCTBOPBI NECCOBa;I bubmorexa HOK

H P pEL- https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOpE
[IpakTuueckas pabora Ne 5 o teme

38 «IpurorosiieHrE PaCTBOPOB C bubnnoreka [JOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTponbnas pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIus, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

KHCJIIOTHBIX, OCHOBHBIX 1 aM(l)OTCpHLIX

https://m.edsoo.ru/ff0d664e
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OKCHJO0B

42 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 cnoco((iblf oIt )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmmorexa LOK
. Y1 ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnoreka [JOK
47
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUN»
48 I'enernueckas cBsI3bp MEXKIY KiIacCaMU bubnuoteka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00meHne U cucTeMaTu3alus 3HAaHUN
B a https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIIACCHU(PUKAITUU
51 XUMHUYECKHX dNeMeHToB. [ToHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
59 IIeproanueckuit 3aK0H U bubnuoreka [IOK

HepI/IOI[I/I‘IeCKaSI cucreéMa XuMMHYCCKHUX

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



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

sanemenToB /I. 1. Menaeneera

53 [Tepuoapl, rpynmsl, MOATPYMIIbI bubmorexa LHOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTeprucTuka XMMHUECKOTO
56 3JIEMEHTA 10 €T0 IIOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnorexka [JOK
MenpeneeB — y4€HbIN, IIEAror U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
58
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HoHHas XHMIHecKas cBA3D https://m.edsoo.ru/00adac34
60 KoBanieHTHas mossipHast XMUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosspHas XUMUYeCKas bubnuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH, okHCICH!S https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubmuorexa [JOK

64 OxucnuTeNn U BOCCTAaHOBUTENN 1 https://m.eds0o.ru/00adb076
65 Kontponbnas pabota Ne4 o reme 1 bubnmoreka [JOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o01menue u 1 bubnuoreka [IOK
cucTreMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 0 0 bubnnorexa [JOK
XAMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 0 0 bubmmorexa [JOK

. https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buipl XuMHudeckou CBSI3U U THIIBI bu6mmoreka [IOK

4 ) 1 0 0
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpenue u yriyOneHne 3HaHU 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux 1 0 0 bubmuorexa [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOM

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 0 0 bubmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [TonsTHE O XUMHYECKOM PAaBHOBECHH. 1 0 0 bubmuorexa [JOK
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@akTOpPBI, BIUAIOIIKNE HA CKOPOCTh
XUMHMYECKON PEAKIIUU U TI0JI0KEHUE
XMMHMYECKOTIO PAaBHOBECUS

https://m.edsoo.ru/00adc28c

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 rnccornanu. CHiIbHbIE U ci1a0ble Bubmaorexa ITOK
8 HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKil Bubmorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTUICCKON JUCCOIUAIIIH
XHUMHUUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTaBICHUN 00 bubmmorexa [TOK
bed " https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o ruApoOIN3E CONIEU bubmorexa [TOK
b https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue skcepuMEHTAIBLHBIX Eubmorexa IIOK
P https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIIS Eubmorexa IIOK
p a THATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnnoreka [HOK

XUMHUYECKHE CBOMCTBA HA PUMEPE

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

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE bubmmorexa [IOK
> HOMYH ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSM
21 XUMHUYECKUX PEAKLIUNA, €CIIN OUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHIL.
93 Haxosxnienue cepsl 1 €€ coeTMHeHU I bu6mmoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [HOK
XHMMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeabl COeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIU BBIXOJA bu6mmoreka [IOK
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IIPOJYKTa peakLuu

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

OO61as xapakTepuCcTUKa SJIEMEHTOB
V A-rpynibl. A30T, paclipoCTpaHEeHHE

bu6mmoreka [IOK

28
B IIpupoze, Gu3n4IecKue u https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
AmMHEaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[TonydeHne aMmMHuaKa, U3y4eHue ero bubmorexa LHOK
. i > YA https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTa, €€ (PU3MIecKue u bubnuorexa [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 oOpeHuil. XuMHU4YECKoe bubmorexa HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u
33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie " bubmorexa HOK
P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KaueCTBE MHUHEPATBbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HeHue IPUPOTHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
PO, pactipocip bubmuorexa [JOK
35 npupoe, GU3NIECKUe U XUMUIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcupel yriaepona, ux pusnveckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYrosbHas KUCIOTA U €€ CoNn bubmmorexa [JOK

https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK

38
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 Kpemuuii u ero coenuneHus bubmmorexa [OK
https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

a1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«BaxkHeume HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
Kontponbnas padota Ne3 no teme

42 «BaxxHeime HeMeTaJJTbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mas xapakTepruCcTHKa XUMUIECKIX
AJIEMEHTOB — METAJLIOB.

43 Merammnaeckas CBs3b U bubmuorexa [JOK
MeTaJUTNYeCcKasl KpUcTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJJIOB

44 XuMHYECKHEe CBOMCTBA METAJIIIOB. bu6mmoreka [IOK
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DNEKTPOXUMUYECKUN P
HaINPSDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael1156

OO6u1re cnocoObl MOTyYSHHS
MetauioB. CriaBel. Berauciienus no

45 ABHEHUIM XMMHYECKUX PEAKIINI Eubmorexa ITOK
P DeaKHI, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
puMecH
46 ITonsaTHe 0 KOPPO3UK METAILIIOB bubnmorexa LHOK
pp https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
47
[Hernoumsie meramel https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael4b2
[lenoyno3eMeNbHBIE METAIIITBI — bubnmnoreka [JOK
49 . N
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 BaxHuelume coequHEHUS KAJIbLIUS Bubmorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIHS
3HaHUH
JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI ¥ METOBI €8 Eubmorexa IIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A 5
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

o Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJIH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeH e U cuCTeMaTH3aIus
3HaHUI
[IpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
59 .
«BaxHeunmme MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COCJIUHCHHU S
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
peareHToB JlaH B U30BITKE WU bubnunoreka [JOK
60
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJIa IPOIYKTa
peakiuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI
KonTtponsHast pabota Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 BemecTBa u maTepuaisl B bubnmuotexa [JOK
ITOBCETHEBHOM KU3HM YEIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PeseprubIil ypok. O60061eHIE 1 bubmuorexa [JOK
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cucTeMaTu3anusd 3HaHUU

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

67 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

tabmuuel: [lepuoauueckas cucremMa xXumMuueckux snemenTos /1. 1.
MenpneneeBa, Tabauna pacCTBOPUMOCTH, SJIEKTPOXUMHUYECKHUMN psAJl HAIPSHKEHUS
METaJUIOB

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Mertoanueckoe-mmocooue-isa-yunrens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



