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IHHOSACHUTEJ/IBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUSI COCTaBIEHAa Ha OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTaHUS M C YYETOM KOHILEMIUH MPenojaBaHus y4eOHOro npeaMeTa «XuMus» B 00pa3oBaTeIbHbBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XUMHHU Ja€T MPEACTAaBICHUE O LEJIX, O0IIeH cTpaTernd oO0yueHHs, BOCIIUTaHUS U
pasBUTHSL OO0YYAIOUIMXCS CPEeICTBAMU Y4eOHOTO TpeaMeTa, YCTaHaBIMBACT 00S3aTeNbHOE MPEeIMETHOEe
coJep:KaHue, MpeaycMaTpUBaeT paclpeeNeHle ero Mo KjaccaM M CTPYKTYpHpPOBaHHE IO pasfenaMm U
T€MaM IMPOrpaMMbl II0 XUMHH, OIPEAEIIEeT KONWYECTBCHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU
COJEpKaHUsl, PEKOMEHIYEMYIO IIOCIIEA0BATEIbHOCTh M3YUYEHHUs] XMMHUHU C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOIO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcs,
ompeesisieT BO3MOKHOCTH MpeaMeTa AJsl pealn3aluy TpeOOBaHUH K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHONH TPOTPaMMBl Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a Takke TpeOOBaHUH K
pesynbpTraTaM OOy4YeHHsI XUMHHM Ha YpOBHE LeNieil M3ydeHHs NpeAMeTa M OCHOBHBIX BHIOB y4eOHO-
MO3HABATENBLHOMN IESTEIBHOCTU 00Y4aIOLIErocs 10 OCBOSHHIO yUeOHOTO COIEePIKaHMS.

3HaHHEe XUMHM CIYXHUT OCHOBOW IUIsi (OPMHPOBAHHMS MHMPOBO33PEHHUS] O0y4aroIlerocs, ero
NPEACTAaBICHUH O MaTepUalbHOM EAMHCTBE MHUPA, BAKHYIO POJb WIPAlOT (OpMUpyeMble XUMHEH
NPEACTABICHHUS O B3aMMOIPEBPAILIECHUSIX SHEPIHH U 00 IBOJIOLMHY BEILECTB B IPUPOAE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUUIECKON, THUIEBOH U
9KOJIOTMYECKO 0€30MacHOCTH, TPOOIIEM 31PaBOOXPAHECHUSI.

N3yyeHne XuMHH:

CHOCOOCTBYET pealu3alldil BO3MOXHOCTEH MJsl caMOpa3BUTUS M (OPMHPOBAHUSI KYJIbTYPHI
JMYHOCTH, €€ 001IeH U (YHKUMOHAIBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSITENbHOW Y4EOHOH AEATENIbHOCTH, SKCIEPUMEHTANbHBIX M HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON AEATEIbHOCTH;

3HAKOMHT CO CIEIMU(PHUKONH HAYYHOTO MBIIIICHHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIsia Ha
CAUHCTBO IMPUPOABLI W YCJIOBCKA, SABJIACTCA OTBETCTBCHHBLIM 3J3TallOM B q)OpMHpOBaHI/II/I €CTCCTBCHHO--
HAy4YHOU TPaMOTHOCTH O00YyYarOIIMXC;

CHoco0CTByeT (OPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPHUpPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIA] B 9KOJIOTHYECKOE 00pa3oBaHNE 00YJarOIINXCS.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DHUKON CoepKaHKsl yIeOHOro
mpeamMeTa, KOTOpBIﬁ SABJIACTCA NEAArorutd4cCKu aagariTHpOBaHHBIM OTPAXKCHUEM 0a3oBoit HAayKH XMMHHU Ha
ONpEENEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHHMS OPHEHTHPOBAH Ha OCBOCHHE
o6y11a}ou11/1M1/1c;1 CUCTEMBI TI€PBOHAYAJIBHBIX MMOHATHH XHUMHUH, OCHOB HeOpFaHquCKOﬁ XUMHHN H
HEKOTOPLBIX OTACIIBHBIX 3HAYMMBbIX MMOHATHI OpFaHquCKOﬁ XHUMHH.

CTpyKTypa coJepaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ mzydenuto. CozepkaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHNA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHIYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAaHBI TIO0 MPUHITHAITY
MOCIIEOBATENILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YUE€HHUSI KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHMSI O CTPOEHUU aToMa U XMMHYECKON CBS3H;

— MPEACTABICHUN 00 IEKTPOIIUTUUECKOHN TUCCOLMAIIMN BEILIECTB B PACTBOPAX.

Teoperuueckue 3HaHUs pacCMaTPUBAIOTCSL HA OCHOBE SMIIMPUYECKU MOIYUEHHBIX U OCMBICIIEHHBIX
(axToB, pa3BUBAIOTCS MTOCIIEAOBATEILHO OT OJHOTO YPOBHS K IPYrOMY, BBITOJIHSS (QYHKIINH OOBICHEHUS



U TIPOTHO3HPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO NMPUMEHEHMS W TONYy4EHUS
M3y4aeMbIX BEIIECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBJIAIONIEH HayyHOH KapTHHBI MUpa B JOTHKE €€ CUCTEMHOM NMPHUPO/bI, IEHHOCTHOI'O OTHOIIEHUS K
HAayyHOMY 3HAHHWIO U METOAAaM MO3HaHMA B Hayke. M3ydeHHMe XUMHMHM HPOMCXOAUT C MpPHUBICUCHHEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHHS, MPAKTUYECKOH AEATENHHOCTH YENOBEKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (HAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapaKTepa, fA3blKa HAayKH, B MPHOOLICHUH K HayYHBIM
METO/aM IO3HAHUSl MPU W3YyYCHWW BEIISCTB M XMMHYECKHUX peakiuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHH TIpaBIJI 0€301MacHOT0 0OpaIlleHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYaIbHO PAa3BUTONH IJMYHOCTH, TOTOBOM K CcamMo00pa30BaHMIO,
COTPYTHUYECTBY, CAMOCTOSATEIBHOMY TPHUHATHIO DPEMICHHW, CIIOCOOHOW amanTHpOBaThCA K OBICTPO
MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUS, (OPMHUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— ofecrnieyeHHe  YCIIOBHH, CHOCOOCTBYIOIIMX TMPHOOPETEHUIO  OOYYArOIIMMHUCS  OTIBITA
pa3HOOOpa3HO JEATENBHOCTH, TMO3HAHWS H CaMOTO3HAHWS, KIIFOYEBBIX HABHIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH;

— (dopmupoBanue obmiel QyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIE
YMEHMI OOBSACHATH U OLIEHUBATH SIBICHUS OKPY/KAIOIIEr0 MUPa, UCIOIb3Ys 3HAHUS U OIBIT, TOJTyYEHHBIE
NPy W3yYEHWH XUMHH, TPUMEHATh WX TPU PEHICHUH MPOOJIEM B TOBCEJHEBHOW >KU3HU U TPYIOBON
JIeSITeIbHOCTH;

— ¢opmupoBaHue y O0OyYaOIIUXCS TYMAaHHUCTHYECKHUX OTHOIIEHWH, TMOHWMAHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIOTUYECKH IIEJIeCO00Pa3HOT0 MOBENEHUS B OBITY W TPYIOBOH
JIEATEIBHOCTH B LIETISIX COXPAHEHHUS CBOETO 310POBbs U OKPY’KAKOIIECH MPUPOIHON CPEMbL;

— pa3BUTHE MOTHBAaLUHM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOQHIsS H
HaINpPaBJICHHOCTH JIaJIbHEHIIIETO 00yUeHHS.

OOmee 4McIO YacoB, OTBEAEHHBIX JUIS M3YyYEHHsS XHMMHUH HA YPOBHE OCHOBHOTO OOLIETO
oOpa3oBanus, coctaBuseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacos (2
yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHble XUMHYECKHE MIOHATUS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4YEJOBEKa. XUMUS B CUCTEME HayK. Tena M BeElleCcTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xuMud. UncTeie BemecTBa U cMecr. CIocoObl pas3ieiieHus] CMeceit.

ATOMBI W MOIIEKYJIbl. XUMHUYEeCKHe dJeMeHTHl. CHMBOJBI XUMHYECKHX diIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas Mmacca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JTOJISl XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U 4HUCIA
CTPYKTYPHBIX €IUHHI] BenlecTBa. PacuéTel 1o opMynaM XUMUYIECKIX COSIIMHEHUH.

dusnveckre ¥ XUMUYECKHE SBICHUS. XMUMHUUECKas peakiusd U e€ MpHU3HAKW. 3aKOH COXpPaHCHHUS
MacChl BEINECTB. XMMHUYECKHE YypaBHeHHs. Kiaccupukanus XUMUYECKMX PEakIuil (COeaMHEHUs,
pa3JIoXKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiaMu paboThl B 1a00opaTopuu U NpuéMaMu oOparieHus
C J1abopaTOpHBIM 00OpYJOBaHHUEM, U3yYCHHE M ONHCaHUE (PU3UUECKUX CBOHCTB 00paslioB
HEOPraHWYECKUX BEIIECTB, HaOmrogeHue (u3nueckuxX (IUIABJICHUE BOCKA, TasHHE JIbJla, PAacTUPAHUE
caxapa B CTYIKe, KHTICHHC U KOHJICHCAIIMS BOJbI) M XUMHUCECKUX (TOPCHUE CBEYH, TIPOKATMBAHUE MEIHOMN
MIPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHUCJIOTOM) SIBJICHH, HAOIIOJCHHUE M OIKMCAaHWE IPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakiuid (pa3IoKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aUMOICHCTBHE JKelie3a C PACTBOPOM COJIH
menu (I1), u3ydeHue crocoOOB pas/ieseHust CMECeii: ¢ IMOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhIIAPHBAHHE,
JUCTWUISIIHAS, XpoMaTorpadus, MPOBEICHUE OYMCTKH TMOBAPCHHON COJIM, HAOJIOJICHUE W OIUCAHHC
pPEe3yNbTaTOB MPOBEACHMS ONBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MoJeieit
MOJIEKYJT (IIapOCTEPKHEBBIX).

Bazkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aieMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciaopoga. CrocoObl TOJMYYEHHS KHUCIIOpOAa B JIabOpaTopuud U IPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupojie. O30H — ajuIoTpOITHAS MOAU(PUKAIINS KHCIOPOa.

TemoBoit  3pdeKT XUMHUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHAOTEPMUYECKUE peakIuu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHHe BO3/yXa, YCUJICHHUE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIOSI.

Bonopon — anemeHT M mpocTtoe BemecTBo. HaxokaeHue Bojopoja B MPHUPOJE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI TIoNydeHwusl. KHCIOoTh 1 com.

MounsipHblii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM yPaBHEHHUSIM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopsl. HackimieHHble U
HEHACBIILICHHBIE PacTBOpbL. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi IO BELIECTBa B PacTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHUs. Posib pacTBOPOB B MPUPOJE U B XKU3HU YenoBeka. KpyroBopor
BOJIBbI B IPUPOJIE. 3arpsa3HeHUe MPUPOIHbIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coeamneHuit.  Oxcuapl.  Kmaccudukanuss — OKCHIOB:
coneoOpa3yrome (OCHOBHBIE, KHCIIOTHBIE, aMQOTEpHBIE) M HeconeoOpasyromue. HomeHkmarypa
okcua0B. duznveckue U XuMUIeCcKre CBOMCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanus. Kimaccugukanus ocHOBaHMIA: MIEIOYN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHknaTypa
ocHoBaHUM. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.



Kucnotsl. Kimaccudukarus kucnot. Homenknarypa kucnor. Ousndeckrue U XUMUYECKUE CBOWCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHEHUI.

Xumuueckuii Ikcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
W YCJIOBUS BO3HUKHOBCHHS W TPEKPAICHUs TOPEHUs (I10XKapa), 03HAKOMJICHHE C 00pa3liaMu OKCHUJIOB U
ONKMCAaHWE WX CBOWCTB, IOJY4YCHUE, COOUpaHUE, pAClO3HABAHME W H3YYCHHUE CBOMHCTB BOJOpOJIA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOXkHO — WCTONB30BaHUE
BUJICOMAaTEPUAIOB), HAOIIOICHHUE 00Pa3IlOB BEIICCTB KOJIHMUSCTBOM 1 MOJIb, UCCIIEIOBAaHUE OCOOCHHOCTEH
PacTBOPEHMsSI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMpPEACHEHHOM
MaccoBOH JI0JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMO/JIEHCTBHE BOJBI C METalIaMH (HaTPHEM U KaJlbLIEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATECPHATIOB), HMCCICAOBAaHUE OOpa3llOB HEOPraHUYECKHX BEICCTB
pa3IMuYHBIX KJIAcCOB, HAOMIOACHHE M3MCHEHUSI OKPACKH MHIUKATOPOB B PAaCcTBOpPAX KHUCIIOT M INEIOYCH,
u3ydeHue B3aumojeiicTBus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTBI, KUCIOT C METaJUIaMH,
peakiuii HeuTpaIu3aluu, IoJTyYeHUe HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE OJJHOTO METallIa APYTUM
U3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHene kiacchl HEOPraHMIeCKUX
COCIMHECHU .

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrpoeHne aromMoB. XuUMHUYeCKasd CBfA3b. (OKHCIUTEIbLHO-BOCCTAHOBHUTE/IbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX dJeMeHTOB. [loHsATHE O Trpymmax CXOIHBIX
3JIEMEHTOB (IENOYHBIE W MIENIOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCHIBI M THAPOKCH/IBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (GopMbl [leproanueckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneesa. [lepuoasl u rpynnsl. @usndeckuil CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa Mo ero mnojoxkenuto B Ilepuogmueckoit cucreme . .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI pPaahyca aTOMOB XHUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U IEPHOJaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoil CHCTEMbl XHUMHUYECKHX 3JIEMEHTOB IS
pa3BuTHUS HayKu U npakTuku. J. 1. MenneneeB — y4€HbIN U rpa)IaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TIOJSpHAs W HEMOJSIPHAs) CBSA3b. DJEKTPOOTPUIATEIEHOCTh
XHMHYECKUX 3J1eMeHTOB. IOHHas CBSA3b.

Crenerp okwucieHus. OKHACIUTEBHO--BOCCTAHOBUTEIBHBIC peakind. lIporecchl OKHCIEHUS M
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHre 00pasIoB BEIECTB METAUIOB M HEMETAUIOB, B3aMMOJCHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMH KHCJIOT M IIeJouYeid, NPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX pEaKIHid (TOPEHUE, PEAKIINH PA3JIOKCHUS, COCTHHCHHS).

Mesicnpeomemnvle ceazu

Peanmzarus MEXNpeAMETHBIX CBS3CH TPH M3YUCHUH XHMHU B 8 KJIACCE OCYIIECTBIIICTCS 4epe3
HCITOJIB30BaHUE KaK OOIIMX €CTECTBEHHO--HAYIHBIX MIOHATHN, TaK U MMOHSATHH, SIBIISIONTAXCS CUCTEMHBIMHE
JUISL OTAENBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OO01mue ecTeCTBEHHO--HAyYHbIC TOHATHS: HAY4YHBIH (akT, THIOTEe3a, TEOPHUs, 3aKOH, aHAJU3,
CHHTE3, KiaccupUKalus, NePpUOAMYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MOJI€Nb, ABJICHHE.

®duzuka: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIBI, paAHOAKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYecKas peaKkuusi

Ilepuonnueckuit 3akoH. Ilepuonnyeckas cucrema xumuueckux snemeHtoB Jl. M. Menzaeneena.
CrtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEpPUOOB, KalMs, KajJblMsl M HUX COEIWHEHHUM B COOTBETCTBHUM C IIOJIO)KEHHUEM D3JEMEHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudpukanus n HOMEHKJIATypa HEOPTaHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCS K  pa3jdMYHBIM  KjlaccaM HEOpPraHWYeCKHMX COeIMHEHHUM, TeHeTHYeckas CBs3b
HEOPraHWYEeCKUX BEIIECTB.

Knaccudukammss XMMHYECKHX peakIuid 10 pPa3IWYHBIM TpH3HAKaM (110 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3()(eKTy, M0 HM3MEHEHHWIO CTETeHEeW OKWCIICHUS
XUMHYECKHAX 3JIEMEHTOB, 110 OOpaTHMMOCTH, MO YYaCTHIO KaTaiau3aTopa). JK30- U DHIOTEPMHUYECKHE
peaxium, TEPMOXUMHUIECKHIE YPABHEHMSI.

[lonsitTne o ckopoctH Xumudeckod peaknuu. [loHsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOTEHHBIX W TeTepOTeHHBIX peaknusx. [loHsTne o Karamuse.
[lonsiTie o XWMHYecKOM paBHOBecHH. (DAKTOPHI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEakIuu U
MOJIO’KEHHE XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUHM,  JJIEKTPOHHBIH  OajmaHC  OKHCIUTEIhHO-
BOCCTaHOBUTENHHOU peaknnu. CoCTaBlIeHNE YPaBHEHUH OKUCIIHTEIhHO--BOCCTAHOBUTEILHBIX PEaKIUi ¢
WCIIONb30BaHUEM METO/Ia IEKTPOHHOTO OanaHca.

Teopust 3IEKTPOTUTHIESCKON TUCCOIUAINH. DICKTPOIUTHI M HENEKTPOIUTH. KaTnoHbI, aHWOHBI.
MexaHU3M TUCCONMAIUY BEIIECTB C PAa3IMYHBIMU BUIaMU XUMHUYECKOW CBs3U. CTETeHb TUCCOIHAIIHH.
CunbHbIe U cadble SJEKTPOIUTHIL.

Peakuun moHHOrO oOMeHa. YcCIOBUS NPOTEKaHUS pPeaKkUWii HOHHOro oOMeHa, MOJHbBIE |
COKpalI€HHBIE HMOHHBIE YypaBHEHMs peakuui. CBoHCTBa KHCJIOT, OCHOBAaHHMH M COJEH B CBETE
NpeACTaBICHUH 00 MEKTpOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKNX BEIIECTB — METAIJIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHJA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKODOCTH  XHMHYECKOW pEaKmuh OT BO3ACHUCTBUSA  pasNUYHBIX  (AKTOPOB, HCCIEIOBAHHE
3JEKTPOTPOBOHOCTH pPACTBOPOB BEMIECTB, IIpoIlecca JUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOXKHO HCIONB30BAaHHE BHUJEO MaTEpUANIOB), MPOBEAEHHE OMBITOB, WJUTIOCTPUPYIOMIUX MPU3IHAKU
MPOTEKAHUsI PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIICICHHE Ta3a, 00pa30BaHHE BOJIBI),
OTIBITOB, WLTIOCTPHUPYIOIINX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuidi (TOpeHne, peakiun
pas3ioXeHHs, COEAMHEHWS), paclo3HaBaHWE HEOPTaHHMYECKHWX BEIIECTB C MOMOINBI0 KadeCTBEHHBIX
peaxiuii Ha MOHBI, pelIeHNe HKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTanbl M uX coeqUHEHUsI



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CTpoeHne u Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — IajJOreHoB. XMMUYECKHUE CBOIMCTBA
Ha MpUMepe XJiopa (B3auMOACHCTBHE C METAIUIAMHU, HEMeTalIaMH, IenodaMu). Xmoposonopos. ComsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHus: cepHol KHucHOoThl. [Ipumenenue cepHoi Kucnotbl. CoiaM CEpHON KUCIIOTBHI, KaueCTBEHHAs
peakius Ha cyiabgaT-uoH. HaxoxaeHue cepbl U e€ COCIUHEHUN B MPUPOJAC. XUMHUYECKOE 3arps3HCHUC
OKpY>Kalolllel cpeabl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa W BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3neMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKHME W XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YAOOpeHWd. XHWMHUYecKoe 3arpsA3HEeHHE OKPYXKaromied Cpeisl
COCIMHEHVSIMH a30Ta (KUCIIOTHBIE JOXIH, 3arps3HEHUE BO3[yXa, MOYBHI W BOJ0EMOB). Docdop,
aiotponHele Moaudukamu docdopa, ¢puznueckue U xumudeckue coiicrsa. Okcua ¢docdopa (V) u
¢dochopras kucnora, puMUECKre U XUMHUYECKHE CBOWCTBA, MoiydeHne. Mcmomnp3oBanue ¢ochatoB B
KauyeCTBE MUHEPAIBHBIX YI0OpEHUIA.

Oo6mas xapakrepucTtrka smeMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETICHH OKHCIICHHS. YTJIEPO/, aJUTOTPOITHBIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPHUPOJIE, (PU3HUECKUE
U XUMHYeCKue cBoicTtBa. AmcopOrus. Kpyrosopor yrmepoga B mpupone. OKCHABI yriiepoia, WX
¢u3nYecKue W XUMHUYECKHE CBOWCTBA, JEHCTBHE HAa XKMBBIE OPraHU3MBI, TOJY4YCHHE W TPUMEHEHHE.
DKOJIOTHYecKre MPOoOIIeMBI, CBSI3aHHBIE ¢ OKcHIoM yriepona (IV), rumoresa riaobabHOrO MOTETUICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNbHAS KUCIOTa U €€ CONU, MX (PU3NYEeCKHe U XUMUIECKIE CBOWCTBA,
nonydyeHre M npuMeHeHue. KauecTBeHHass peaknys Ha KapOoHaT-WOHBI. Mcrnoip3oBaHne KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH M CEJILCKOM XO035HCTBE.

[lepBoHayanpHBIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COSAMHEHMSX yriieponaa (MeTa,
9TaH, 3TUIEH, alleTUIICH, 3TaHOJI, TIMLEPUH, YKCYCHasl Kucyora). [IpupoaHbie MCTOUHUKH YTIeBOAOPOIOB
(yromp, npupogHBI ra3, HE(PTh), MPOAYKTH HX IMepepadoTku (OEH3WH), MX poJib B OBITY H
npoMbIIeHHOCTH. [loHATHE O GMONOTHYecKH BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npuMmeHeHune. CoerHeHUs
KpemHHsT B mpupoze. OOmue mupenacrtaBieHusi o0 oxcunme kpemawst (IV) m KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHEBHON KI3HH.

Xumuueckuii Ikcnepumenn:

M3ydeHne oOpas3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, MPOBEIECHUE
KaueCTBEHHBIX pEaKIWi Ha XJIOPHI-MOHBI W HAONIOJEHHWE TPU3HAKOB MX NPOTEKAHUs, OIIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBONCTBA TalOr€HOB W WX COCIUHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE  BHUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oO0pa3laMyd  XJOpPHAOB  (TaJIOTCHHIOR),
O3HaKOMIIEHHE ¢ 00pa3liaMH Cephl U €€ COSTMHEHUAMH (BO3MOXHO MCIIOJIH30BaHHE BHIEOMATEPHUAIIOB),



HAOJIOJICHNE TIpollecca OOYIIIMBaHUS caxapa IOj JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszoTa, (hocopa U UX COCAMHCHUH (BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPHAJIOB), 00pa3liaMi a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTECKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOW aA30THOM KHUCJIOTHI C Meapl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHre, coOupaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHele HeMeTauIbl ¥ UX COCTUHCHU.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTHKAa XMMHYSCKUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHMM MX TIOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTainueckasi CBSI3b M METANTMYECKas KPUCTAJUIMUECKast perieéTka. DIEKTPOXUMHUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMIA, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Pu3nveckne u XUMHUYECKHEe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTalIoB
U UX COCIUHEHUN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHWM W Kalblui: mojoxeHwe B Ilepuomuueckoit cucreme
xumuaeckux 3nemeHToB Jl. M. MenzaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJIeHHe B ipupoje. Ou3nueckue
W XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHeHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Duznveckrne W XUMHUYECKHE CBOMCTBA aIFOMUHUS.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B mpupoae. du3nueckne W XUMHUYECKHE CBOHCTBa Kene3a. OKCHIBI,
ruapokcubl u comu xkenesa (1) u xenesa (111), ux cocras, cBOWCTBa U MOTyYeHUE.

Xumuueckuii Ikcnepumenm:

O03HAKOMIIEHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOWCTBAMH, H3yUEHHUE
pe3yabTaTOB KOPPO3WU METALIOB (BO3MOXHO HCIOJB30BAaHHE BHJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHUJA KaJbIUS U HATPUS C BOJOHM (BO3MOXXHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
UCCIICJIOBAHNE CBOWCTB JKECTKOM BOJABI, IIpoOllecCa TOPSHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX PEAKITMil Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, InHKa, xene3a (11) u xeneza (111), menu (1), Habironerre 1 onmucaHue MPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BUJICOMATEPUAJIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA aTFOMUHHUS U THIPOKCHIA IIMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMusi 4 OKpy:Kawias cpeaa

BemectBa 1 MaTepraisl B IOBCEIHEBHON JKM3HHU 4YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIICCTB
1 XUMHYECKUX peakiuid B ObITY. [IepBasi MOMOIIb MPH XUMHIECKHUX 0’KOTaX U OTPaBICHUSX.

XuMHYeCcKOe 3arps3HEHHE OKpyKaromed cpeapl (TmpenenbHas IOMyCTHMas KOHIICHTPAITHs
Beriects, Aajee — [1JIK). Pojib XuMuM B peIIeHUH SKOJIOTHUYSCKUX MPOOJIEM.

Xumuueckuii Ikchepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJUMEPHBIC MaTEPUAIIbI).

Mesicnpeomemnuie céasu

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISIETCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoIMIHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIUPOBaHHE, M3MEpEHHE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN 3 (PEKT, TEXHOIOTHUsSI, MATCPHAJIbI.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJICKYyJIa, OJIEKTPUUSCKHUI 3apsii, NPOBOAHUKH, IOJYIPOBOJHUKH, JAUDICKTPUKH, (OTOIICMEHT,
BEILIECTBO, TeNO, O0O0bEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, PAaCTBOPUMOCTD,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus:  goTtocuHTe3, aApixaHwe, Owuochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHSI IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4YeHHsS XWMHUH B €IWHCTBE Y4eOHOW W BOCIIHTATENbHON AESITEIHHOCTH B COOTBETCTBHUHU C
TPAIWIIMOHHBIMA POCCHUHCKUMH  COIUOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMH B OOIIIECTBE MPaBIIIaMH U HOPMAaMH MTOBEIEHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINHN 00YJIarOIINXCSI.

JImaHOCTHBIE PE3yNbTAaTHl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MMO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIINI U PACIIUPEHHUE OIbITa NEITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpMOTHYECKOr0 BOCIIMTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyIbTypHOMY, HCTOPHYECKOMY M HAydIHOMY
HACJIEJTUIO, TIOHUMaHHS 3HAYEHUS XUMUYECKOH HAYKH B JKU3HW COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(pOpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITHAX MHPOBOH U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIMTAHMSA:

MPEJICTABJICHUS O COIMAJIbHBIX HOPMaxX U MpPaBHJIaX MEKIUYHOCTHBIX OTHOIICHUM B KOJUICKTHBE,
KOMMYHUKATHBHOM  KOMIICTEHTHOCTHM B  OOIIECTBEHHO IIOJIC3HOHM, Yy4eOHO-MCCIIEI0BaTENbCKOM,
TBOPYECKOW U JPYTUX BUIAX JEATSIILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
MPH BBINOJIHGHUU YUYEOHBIX, ITO3HABATEBHBIX 3a/1ay, BBIMOJHCHUU XHUMHYCCKUX 3KCICPUMEHTOB,
CO3/1aHUN YYEOHBIX MPOCKTOB, CTPEMIICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOMH
y4eOHOU JEesATeIbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IMOBEJACHHUE W IMOCTYIKH CBOMX TOBapHIICH ¢
MO3UIMKM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICACTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS:

MHPOBO33PCHUCCKHE IPEICTABICHUS O BEIISCTBE W XMMUYCCKOW PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU M COCTABISAIOLIME OCHOBY JUIS IOHMMAHHS CYIIIHOCTA HAYYHOH
KapTUHBI MHUpA, TPEJCTABICHHUsSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IMPHUPOJIbI, B3aMMOCBS3SIX
YeJIOBEKa C MPUPOIHOM CPeioil, O pOJIM XUMHUH B ITO3HAHUY STHUX 3aKOHOMEPHOCTEIH;

MO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMbIC
JUisi  OOBSICHEHUs HAOJIOaeMbIX MPOIECCOB W  SBJCHHIA, I03HABATEIbHOW, WH(POPMAI[MOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JIMTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEJACTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHIO W TIO3HAHHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, TIPOCKTHOH W WCCIEAOBATENbCKOW JEATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HANPaBICHHOCTH U YPOBHsI OOYYEHUS B TaTbHEHUIIEM;

4) popMupoBaHus KYJIbTYPbI 30POBbSI:

OCO3HaHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3I0POBBI 00pa3 KU3HU, OCO3HAHUE IOCIEACTBUNH M HETPUSATHE BPEIHBIX NMPHUBBIYEK (YHOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIIOJIEHHUS MPABIII 0€30TIACHOCTH TPH 0OpaIieHuu
C XUMUYECKHUMH BEIIECTBAMU B OBITY U pPEANbHOMN KU3HHU;

5) TPy10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTUYECKOMY U3yUeHUI0 podeccuii u Tpya pa3iuaHOTO POJ/ia, YBAKEHUE K TPYyAY U
pe3yibTaTtaM TPYIOBOH NEATSIBHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHUS IPEIAMETHBIX 3HAHUU 10
XUMHH, OCO3HAHHBIN BBIOOp WHIWBUAYAIBHOH TPAaCKTOPHU TIPOMOJDKCHHS O0pa30BaHUS C y4ETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHUH, OOINECTBCHHBIX WHTEPECOB M IOTPEOHOCTEH,
yCHemHoW MpOo(EeCCUOHANBHON NIEATSIIbHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHWH, TOTOBHOCTBH
aalTHPOBAThCS B IPO(ECCHOHATTBHOMN Cpee;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:



JKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIICHUE K MPUPOJC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0€30mMacHOro o0pas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pabdoTe C BEIIESCTBAMH, a TAaKXKE B CHUTYyaIlMsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKpPYXKAlolled MpUPOIHONW Cpeoi, AJisl MOBBLIIMICHUS YPOBHS KOJOTHUECKOU KYJIbTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, IPUHIINI, THIIOTe3a, (aKT, CUCTEMa, MPOIIECC,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEaMETax M
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEIOCTHONH HAYYHOM
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)Ie HCﬁCTBHﬂ (HO3HaBaTeJH>HBIe, KOMMYHUKATHUBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU4EOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XMMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC MPU3HAKH, YCTaHABIMBAThH B3aUMOCBS3b C
JIPYTUMA TIOHATHSIMH), HWCIOJB30BaTh IOHATHA i OOBSCHEHHS OTIENBHBIX ()AaKTOB W SIBICHHUIA,
BEIOMpaTh OCHOBAaHWS W KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKHX BEIIECTB M XUMUYECKHX PEaKIINH,
yCTaHaBIUBAaTh MPUYUHHO-CIEIACTBEHHBIE CBS3H MEXIy OOBEKTAMHU HW3YYEHHUs, CTPOUThH JIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHYIS,

YMEHHE TPUMEHITh B TMPOIEcCe IO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIh3yEeMbIe B XUMHUH, IIPEOOPa30BhIBATh IIMPOKO MTPUMEHEMbIC
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBbIE IPU3HAKK H3y4aeMbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUSA:

YMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA IMO3HAHHUA, a TaKXe B
KaueCTBE OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CY>KJICHHUI;

MpPHOOpPETEHNE ONbITa 10 IUIAHMPOBAaHUIO, OPraHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaON0JaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynabTaT, (GopMmynHpoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh NHPOPMAIIUIO PA3IIMYHBIX BUIOB U POPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (Haquo-nonynstHasI JIMTepaTtypa XUMHUYCCKOI0O
collepKaHus, CIpaBOYHbIE TTOcOOUsA, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh MIPOTHBOPEUNBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMdHble METOABl M 3allpoChl NpU TOMCKE W 0TOOpe HWHMOpMAIUU U
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHIMIOJHEHHA Y4YeOHBIX W TIO3HABATENbHBIX 3a7ad
ONpeNesIEHHOTO  THIMA, NpUOOpEeTEHHEe ONbITa B  OOJIACTH  WCIIONB30BAHUS  WH(OPMAIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJIOTHH, OBJAJCHWE KYyJIbTypOH AaKTHUBHOTO WCIOJIB30BAHUS —Pa3sTUIHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, APYTrUMH (QopMamu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSIHUE OKpY>KaloIled MPUPOAHOI Cpebl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 33/1aBaThb BONPOCH! (B XOZe Auaiora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHUSI TPEACTaBISATh MOJTYyYEHHBIE PE3yJNbTaThl MO3HABATENBHOW NESATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNlaTh IMPE3CHTAlHI0 Pe3yJIbTATOB BBIIOJIHEHUS XUMHYECKOTO 3KCIEpUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHS Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCJIBHOW U
UCCIIEIOBATENbCKON JEITENbHOCTH TPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OmmX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIE YyHHBepCAIbHBIE YUeOHbIE AeiiCTBUA:

YMEHHE CaMOCTOATENILHO OMNpPENENATh IIeJIH JCSTENbHOCTH, IUIAHUPOBATh, OCYIICCTBIISTH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (heKTUBHBIE CTIOCOOBI PEeIIeHUsT YIeOHBIX W TTO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIHHO COCTABIIATEH HIIH
KOPPEKTHPOBAaTh NMPEUIOKECHHBIH aJroOpuT™M ACWCTBUHA MPH BBINOJHEHUN 33AaHUN ¢ y4ETOM MOTy4eHHs
HOBBIX 3HaHMU 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pe3yJibTaTa 3asBICHHOW LEJM, YMEHHME HCIOJIb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOIO COIEPKAHNUS, YCTAHOBIEHHOTO
JaHHOM (enepanbHON pabouell MporpaMMoi, BEIICISIOT: OCBOCHHBIE O0YYaIOLUIMMUCS Hay4YHbIC 3HAHMS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTb
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUN: aTOM, MOJIEKYJIa, XAMHYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAs), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAas M MOJEKYJIApHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSpHAas
Macca, MaccoBas JOJIi XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJAPHBIA O0BEM, OKCH,
KHCJIOTa, OCHOBaHHME, COJb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
pe€aKkius, KJ'[aCCI/I(bI/IKaHI/ISI peaKuHﬁ: p€akoun COCAWHCHHA, PCAKIIMM Pa3JIOXKCHUSA, pCaKINU
3aMelIeHUs, Peakluh OOMeHa, DK30- W DSHAOTCPMHUYECKHE PEaKIUH, TeIIoBOH 3QeKT
peakiuu, SApo aToMa, DIIEKTPOHHBIM CIIOW aTroMma, aToOMHas OpOuTal b, pajuyc arToma,
XUMHYCCKasA CBA3b, MOJIApHasd W HEMNOJIAPHasd KOBaJICHTHAA CBA3b, HOHHAsA CBA3b, NOH, KATHOH,
aHWMOH, PacTBOP, MaccoBast J0JIS BellecTBa (TIPOIIEHTHAS KOHIICHTPAIUs) B paCTBOPE;

e  WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKHUX HMOHATHH M IPUMEHATH 3TH IOHSATUA
IIPY ONMCAHUM BEIIECTB U X NPEBPAILEHUIA;

e HCIOJb30BaTh XMMHUYECKYI0 CHUMBOJMKY IJIs COCTaBjieHUs (DOpMyJ BEIIECTB M ypaBHEHHM
XHMHYECKUX PEeaKiIuii;

e  OIpeAesATh BAJIEHTHOCTb aTOMOB 3JI€MEHTOB B OMHApPHBIX COCIUHEHUSX, CTEIIEHb OKHUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KIIaccy



coeMHEeHNH 1o QopMynaM, BHI XHUMHUYECKOH CBSI3M (KOBaJeHTHass W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cmbici [lepuonnueckoro 3akona [I. WM. MeHnneneeBa: I€MOHCTPUPOBATH
MOHUMaHUE TEPUOANYECKOI 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX TOJIOKEHHS
B lleproagnueckoil cucteme, 3aKOHOB COXPaHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YUeHHUs, 3aKoHa ABOTaIpo;

OMKCHIBATh M XapaKTepHU30BaTh TabmuuHyto Gopmy lleprmoamyeckoil cHCTEMBI XMMHUYECKUX
9JIEMEHTOB: Pa3iNyaTh MOHATHUS «TJaBHas MOArpymmna (A-Tpymnmna)» U «1o0o4Has MOArpyIa
(b-rpynma)», Manple u OONbLIME MEPUOABI, COOTHOCHTH O0O3HAYEHUS, KOTOPhIE MMEIOTCS B
tabmuue «llepuoanyeckas cuctema xummyeckux osnementoB J[. M. Menneneesa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsin
a1pa, olIee YHCIIO IEKTPOHOB U PaclpeesiCHNE UX M0 AIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XUMUYECKHE 3JI€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUICCKUE PEaKIH
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PAa3IUYHBIX KIACCOB,
MOATBEPXKIasl OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX ~ yYPaBHEHUH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUii;

NPOTHO3MPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTHU TIPOTEKAHHU XUMHUECKUX TPEBPAICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

MPUMEHSATh OCHOBHEIE OIEpAallMd MBICIIUTENBHON JESITeNTbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, O00O00IIeHHe, CHUCTEMATHU3alNl0, KIACCH(HUKAIMIO, BEHISBICHHE NPUYHMHHO-
-CIIEZICTBEHHBIX CBSI3ed — JUIsi HM3YYCHHS CBOMCTB BEIIECTB WM XUMHYECKHX PEaKIUi,
€CTeCTBEeHHO-HAyYHbIe METOJBl IO3HAHWS — HaONIOJeHWe, W3MepeHHe, MOeINpOBaHue,
SKCMIEPUMEHT (pPeaJbHBI U MBICIIEHHBIN);

CJIeJTOBATh MIPABUIIaM TIOJTH30BAHHS XUMHUECKOH ITOCY/I0i 1 JTa0opaTOPHBIM 000PYIOBaHUEM, &
TaK)Ke TMpaBWIaM OOpalleHus C BEHIECTBAMH B COOTBETCTBHM C HHCTPYKIUSMH 10
BEITIOJTHEHUIO  JTA0OPATOPHBIX XUMHYECKHX ONBITOB IO TIOJYYEHUIO UM  COOMpPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOIOpONa W  KHCJIOPOJAa), IPHUTOTOBICHUIO PAcCTBOPOB C
onpeAenEHHON MacCOBOHM Joyield pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACIO3HABAHHUIO PACTBOPOB IIENIOYEH M KUCIIOT C ITOMOIIHIO
MHIMKATOPOB (JakMyc, (peHondranent, METUIOPAHX U JPYTHUe).

K konuy oOyuenus B 9 Kj1acce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KAaTHOH, aHHUOH, I@POCTOE  BEIIECTBO, CJOXKHOE  BEILIECTBO, BaJEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKas peaklus, XUMHUUYECKas CBS3b,
TeroBoi 3(heKT peaku, MoJb, MOJSIPHBIH 00BEM, PaCTBOP, AIEKTPOIIUTHI, HEAIIEKTPOIUTEHI,
3JIEKTPOJIUTHICCKAST TUCCOIMAIMSI, PEaKIIMH HOHHOTO OOMeHa, KaTalu3aTop, XHUMHYECKOE
paBHOBECHUEC, O6paTI/IMI)Ie u H606paTI/IMI)Ie p€aKknrun, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC
peaxiui, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
an)OTepHOCTB, XUMHNYECKas CBA3b (KOBaHeHTHaSI, HMOHHAas, MeTaHHquCKaﬂ), KpHUCTAJUINYECKas
pemérka, KOppO3Ws METajuIOB, CIIaBhl, CKOPOCTh XWMHYECKOH peakiu, MpeaeiabHO
nomyctuMast koHteHTpanus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHH W MPUMEHSTH ITH MOHITHS
MIPH OTIMCAHWH BEIIECTB U UX MPEBPAIICHH;

UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTABICHHs (OPMYJN BEIIECTB U YpaBHEHUH
XHMHUYECKUX PEeaKiIuii;



OTIpENIeNIATh BAICHTHOCTh U CTENEHb OKHUCICHHS XHMHUYECKUX DJIEMEHTOB B COCIMHECHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAICKHOCTh BEIICCTB K OMNpEACIEHHOMY KIaccy COCOUHEHHUH Mo
dopmynam, BUA XUMHUYECKOH CBsI3M (KOBaJCHTHAas, WOHHAs, MeTaJulM4ueckas) B
HEOpPraHMYEeCKUX COCAMHEHMAX, 3aps] HMOHA MO XMMHUYECKOW (opmylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHMYECKHX COCAMHEHHH, THUN KPUCTAIMUECKOH peIETKH
KOHKPETHOTO BEIIECTBa,;

packpsiBaTh cMbIch [lepuoauueckoro 3akona [l. Y. MenneneeBa U AEMOHCTPUPOBATH €O
MOHUMAaHHWE: OMHCBHIBaTh W XapakTepu3oBaTh TabamuHylo Qopmy [lepmoamueckoil cucteMbl
XUMHUYECKUX JJIEMEHTOB: pa3iiuyaTh MOHATHS «TJIaBHAs moArpymnna (A-rpymnmna)» u «rnodouHast
noarpynna (b-rpynma)y», maneie u OonplIve MEpUOIbl, COOTHOCUTH 0003HAUEHHS, KOTOpBIC
UMEIOTCSL B MEPUOJUYECKON TaONHIEe, ¢ YUCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi siipa, o0lIee YUCIO AIEKTPOHOB U paclpeiesieHHe uX
MO0 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOINHME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
JJIEMEHTOB U UX COCJUHCHHWH B Tpejeiax MallblX MEepPHOA0B U TIaBHBIX MOATPYII C YYETOM
CTPOCHUS X aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE 3JI€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUICCKHUE PEaKIH
(mo 4Wcnmy M COCTaBy Y4YacTBYIOUIMX B PEaKUUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO
W3MEHEHUIO CTENICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHENU(pUUECKUE XMMUYECKUE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEUIECTB, TIOATBEPX/Aas ONUCAHWE TPUMEpPaMHU MOJCKYISIPHBIX W HOHHBIX
YPaBHEHUH COOTBETCTBYIONINX XUMHUCCKUX PEAKIIHN;

COCTABJISATh YPABHEHHUS IEKTPOIUTUUCCKON JUCCONMAIIMN KUCIOT, NIeT0Yel U CoNeld, TIOTHbIC
U COKpamHHbIC YpaBHCHHS pEaKIUii HOHHOrO OOMEHa, YypaBHEHHUS  PEaKIUi,
MOJTBEPXKJAIONIUX CYIIIECTBOBAHHE TCHETHUYSCKOW CBSI3M MEXK]y BEIIECCTBAMHU Pa3IHMYHBIX
KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEILHO-BOCCTAHOBHUTENLHBIX  pEaKIMi  TMOCPEJCTBOM
COCTABJICHUS JIEKTPOHHOTO 0aNlaHCca 3TUX PEaKI[HiA;

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBHCUMOCTH OT HX CTPOCHUS, BO3MOXXHOCTH
MPOTEKAHUST XUMHYECKHUX MPEBPAICHUN B PA3JINYHBIX YCIOBHSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHAYECKOTO 3JEMEHTa Mo (opMyse COCTUHEHHS, MACCOBYIO JIONIO BEIECTBA B PacTBOPE,
MPOBOJIUTH PACYETHI M0 YPABHEHHIO XUMUYECKOW PEaKIUH;

coOJI0IaTh MPaBUJIA MOJIL30BAHUS XUMUYECKOW MOCYI0H 1 Ta0OpaTOPHBIM 000PYIOBaHUEM, A
TaKKe MpaBuiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU TI0 BBITTOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX ONBITOB MO MOJIYYEHUIO M COOMpPAHHIO ra3000pa3HbIX BEILECTB
(aMMuaka u yrJIEeKHCIIOTO Tra3a);

MPOBOJIUTh PEAKINK, TOATBEPKIAIONINE KAYEeCTBEHHBIH COCTaB PA3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOpUI-, OpOMH[-, UOAUM-, KapOoHaT-, Gocdar-, cCuImKat-,
cynbhar-, THIPOKCHUI-WOHBI, KATHOHBI aAMMOHHUS M HOHBl HM3yYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE ONEpalid MBICIUTEILHOW JICITENBHOCTH — aHaIW3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUIO, BBISIBIICHHE IIPUYUHHO-CIICICTBEHHBIX CBA3EH — JIIsI
W3yUYEeHHUsS] CBOHCTB BEIIECTB M XUMHUUECKUX PEAKIHIA, €CTECTBEHHO-HAYYHbIE METO bl TIO3HAHHUS
— HaOJII0JICHNE, U3MEPEHHUE, MOJICTTHPOBaHUE, DKCIIEPUMEHT (pealTbHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
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
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJu-Bo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uudposbie JdonmoaHuTteabHas
n/n H3YyUYEeHHUs oOpa3oBaTe/ibHbIE uHpopmManua
Bceero
pecypchbl
[TpaBuia TeXHUKH 0€30MACHOCTH B KAOMHETE XUMUHU.
1 IIpenmer xumuun. Ponb xuMuu B xu3HU YyenoBeka. Tena u 1 bubmmorexa [IOK §1-2
PeA ' ' 04.09.2024  https://m.edsoo.ru/ff0d210c
BEIIICCTBA
[TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B
2 nabopaTopuu U IPUEMBI OOpAILICHHS ¢ Ta0OPATOPHBIM 1 bubmorexa HOK
batop P patt batop 09.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
3 Uucrele BemecTBa U cMecH. CriocoObl pa3aeiieHus 1 bubmmoreka [JOK §4
cMmecei 11.09.2024  https://m.edsoo.ru/ff0d26ca
4 [IpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubmuoteka [IOK
IpUMepe OYUCTKHU MTOBAPEHHOMN COJIN)» 16.09.2024  https://m.edsoo.ru/ff0d28c8
5 Ou3nYecKue U XUMUIECKHE SIBIEHUS. XUMHUECKast 1 bubnnorexa [JOK $6
peakuus 18.09.2024  https://m.edsoo.ru/ff0d37fa
bubmmoteka IIOK
0 ATOMBL H MOJICKYIIbI 1 23.09.2024  https://m.edsoo.ru/ff0d2a6c 37
bubnunorexa LIOK
7 IT 1 -
POCTRIE H CIONCIRIC BEMECTa 25.09.2024  https://m.edsoo.ru/ff0d2a6c 38-9
8 Xumuyeckue dMeMeHTsl. OTHOCUTENIbHAS aTOMHAs Macca. 1 bubnmnoreka [JOK §10-12
3HaKu (CHMBOJIBI) XUMUYECKHX JIEMEHTOB 02.09.2024  https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB. XUMUYECKas 1 bubnuorexa [IOK §13-14
dbopmyna. OTHOCUTENBbHAS MOJIEKYJISIpHAsE Macca 07.10.2024  https://m.edsoo.ru/ff0d2eae
10 MaccoBas 1o XUMIYECKOTO DJIEMEHTA B COEINHEHUN 1 09.10.2024  Bubmuoteka [JOK §15



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d350c

11 BaneHTHOCTh XMMHUYECKUX 3JIEMEHTOB bubmmorexa [JOK §16
14.10.2024  https://m.edsoo.ru/ff0d323c

13 ArouHo-MoeRymipHoe yetie 21.10.2024 ]r?tlfg/?;f;{;gr(j}:mdzd5o 318

14 3aKOH COXpaHEHUs MacChl BeNeCTB. XUMUYECKHE 93.10.2024 bubmmnorexa LIOK §19-20
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88

15 Kitaccupukanus XUMHUYECKUX peakiuii (COSTMHCHHSI, bubnnorexa [JOK §21
pa3oKeHus, 3aMelleHns, 00OMeHa) 30.10.2024  https://m.edsoo.ru/ff0d3f34

16 M. B. JIoMOHOCOB — y4€HBII-IHUIUKIIONEIUCT. Bbu6mmoteka [JOK
O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 11.10.2024 @ https://m.edsoo.ru/ff0d40c4

17 KonTpoubnas padora Nel o reme «Bemectsa u Bbu6motreka [JOK
XUMUYECKHUE PEaAKIIM 13.11.2024  https://m.edsoo.ru/ff0d4290

18 KonmnuectBo Bemectsa. Mosb. MonspHas macca 18.11.2024 ﬁg{i?;;fg;gﬁ}; 0d5230 §36

19 Beruucnenusa konu4decTBa, MacChl BEIIECTBA MO bubmmoteka IIOK §37
YPaBHEHUSAM XMMHYECKHUX PEAKIIUN 20.11.2024  https://m.edsoo.ru/ff0d5708

20 Kucnopon. Cioco6sI mosmydeHust KUCIopoaa B bubmuoreka [IOK §22
1ab0paTOPUN U TPOMBIIUICHHOCTH. 25.11.2024  https://m.edsoo.ru/ff0d497a
Ou3nuecKkre 1 XUMUYECKHE CBOWCTBA KHCIOPOIa

21 (peakmuu okucieHus, roperne). [lonarue 06 okcumax. bubmmorexa [IOK §23-24
ITpuMeHeERTE KHCTOPOa 27.11.2024  https://m.edsoo.ru/ff0d4614

99 Bosnyx — cmech razos. Cocras Bozayxa. Kucnopon — bubmorexa [OK §26-27
AJIEMEHT U MPOCTOoE BeliecTBo. O30H 02.12.2024  https://m.edsoo.ru/ff0d448e

93 TenoBoit 3 pexT XuMU4IeCKoN peakiiu, MOHITHE O bu6muoreka [JOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 04.12.2024  https://m.edsoo.ru/ff0d4790
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SHAOTCPMHUYCCKUX PCAKIIUAX

24 TormmBo (HedTh, yroib U MeTaH). 3arps3HEeHUE BO3IyXa, bubnmnoreka HOK
CIOCOOBI €r0 MPEeAOTBpAlIECHUS 09.12.2024  https://m.edsoo.ru/ff0d4c4a
o5 [TpakTuueckas padora Ne 3 mo teme «llomydenue u bubmmoreka [JOK
cobupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY 11.12.2024  https://m.edsoo.ru/ff0d4ae2
26 Bonopon — anement u npoctoe BemectBo. Haxoxaenue bubmmoreka [JOK §28
B [IPUPO/IE 16.12.2024  https://m.edsoo.ru/ff0d4dd0
97 Ou3nyecKkue 1 XUMUYECKHE CBONCTBA BOJIOPO/IA. bubnnorexa [JOK §29
[Ipumenenue Bomopoaa 18.12.2024  https://m.edsoo.ru/ff0d4dd0
28 [TonsiTHEe 0 KUCIIOTaX U COMSIX bubmmorexa [JOK
23.12.2024  https://m.edsoo.ru/ff0d50d2
29 [Ipaktuueckas padora Ne 4 o teme «[lomydenue u bubnuoreka [IOK
cobupaHue BOJOpOa, U3yUYE€HHUE €r0 CBOMCTBY 25.12.2024  https://m.edsoo.ru/ff0d4f42
30 MonspHslii 006EM Ta30B. 3aKOH ABOTaIpoO 30.12.2024 ﬁgi?;;?:g;gﬁﬁf 0d5426 §38
31 Boruncnenus o0pEMa, KoJIMUecTBa BEIIeCcTBa ra3a Mo ero bubmuoteka [IOK
U3BECTHOMY KOJINYECTBY BELIECTBA WIIH O0BEMY 11.01.2024  https://m.edso0.ru/ff0d55a0
39 Brruucnenust 00bEMOB ra30B 10 YPAaBHEHHUIO PEAKITUN Ha bubnnorexa [JOK §39
OCHOBE 3aKOHa 0O0BEMHBIX OTHOILLIEHUI ra30B 16.01.2024  https://m.edsoo.ru/ff0d5708
33 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA BObBI 18.01.2024 ﬁ:fgfﬁ:;iggﬁf 0d587a §31-32
. bubnuotexa [JOK
34 CocraB ocHoBanwuii. [ToHsiTHE 00 MHIUKATOPAX 93.01.2024  https//m.e dsogru /005962
Bopna xak pactBoputens. HacblieHHbIe 1
35 HEHACBIIICHHBIE PaCTBOPHBI. MaccoBas 107151 BEIECTBA B bubmmorexa LIOK §33
pacTBope 25.01.2024  https://m.edsoo.ru/ff0d5b40
36 [IpakTuueckas padora Ne 5 mo teme «lIpurotoBnenue bubmuoteka [IOK
pacTBOPOB C OMPEACIEHHON MacCOBOM J0JeH 30.01.2024  https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEILIECTBA

37 Pemenue 3amau bubmmorexa [JOK
8 01.02.2024 https://m.edsoo.ru/ff0d4ddo
38 KonTtpoabnas padora Ne2 no teme «Kucnopon. bubmmoreka [JOK
Bonopoa. Boma» 06.02.2024  https://m.edsoo.ru/ff0d6342
39 Oxkcuppl: cocTaB, Kiaccu(UKaIus, HOMCHKIIATypa. bu6nunoreka LIOK §40
[Tonyuenue oxcuoB 08.02.2024  https://m.edsoo.ru/ff0d664e
. bubnuoreka [{OK
40 XHUMHUYECKHE CBOMCTBA KMCIIOTHBIX, OKCHJIOB 13.02.2024  https://m.edsoo.ru/ffod664e §40
. bubnunoreka LIOK
41 OcHoBaHM: cOCTaB, KIaccu(pUKaIys, HOMEHKIAaTypa 15.02.2024  https://m.edsoo.ru/ffod67ca §41
. . bu6nmoreka LIOK
42 X
VIMITICCIHE CBOHCTEA OCHOBAHHH 20.02.2024  https://m.edsoo.ru/ff0d67ca 342
43 A
MGOTEpHbIE OKCHUJIbI U THIPOKCHIBI 99 02.2024 §43
' bubmmoteka IIOK
44 Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa 97.02.2024  httos://m.edsoo.ru/ffodfee? §44
. bu6nmorexa LIOK
4 IT
> OJLYFICHHC 1 XHMIHCCKHE CBOMCTRA KHCIOT 29.02.2024  https://m.edsoo.ru/ffOdfee2 345
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI OTy4YeHUs, bubnnorexa [JOK §46-47
XUMUYECKHUE CBOWCTBA 05.03.2024  https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KIIacChl Bubmmorexa [IOK
p A . 07.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COSIMHEHUI»
48 ['eneTnueckas CBSI3b MEXKY KJIACCAMH HEOPTAaHMYECKHUX bubnuotexa [JOK
COEIMHEHUN 12.03.2024 = https://m.edso0.ru/00ad9a50
. bu6nunorexa LIOK
4
o OobuIerRe H CHCTEMATHIAIMS SHARKIL 14.03.2024  https://m.edsoo.ru/00ad9ch2
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KonTpoubsnas pabora Ne3 o reme "OCHOBHBIE KJIacChl

bu6nunoreka LIOK

50
HEOPTraHUYECKUX COCAMHCHUI" 19.03.2024 @ https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKU KIACCU(PUKAIIMA XUMUIECKUX bubmunoreka [JOK §49
as1eMeHTOB. [loHATHE O TpyMIax CXOAHBIX IEMEHTOB 21.03.2024  https://m.edsoo.ru/00ad9ffa
59 Ilepuonnueckuii 3akoH u [lepronuueckas cucrema bubmmoreka [JOK §50
xumMuueckux dyemenToB . . MenaeneeBa 02.04.2024  https://m.edsoo.ru/00ada52c
bubnunoreka LIOK
I1
>3 CPHOABL, TPYHIIBL, TOATPYTIIET 04.04.2024  https://m.edsoo.ru/00ada52¢c 331
bubnuoreka [IOK
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl 09.04.2024 https://m.edsoo.ru/00ada342 §52
55 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnunoreka LIOK §53
ITepuoanueckoii cucremsl . 1. MenneneeBa 11.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTeprucTHKa XUMHUIECKOTO JJIEMEHTA TI0 €ro
56 noJjioxkeHuto B Ilepuoanueckoii cucreme . U bubmorexa [JOK
P T 16.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3aKoHa JIsl pA3BUTHS HAYKU
57 u npaktuku. /1. . MenneneeB — y4€Hbli, eiaror u bubmmorexa LIOK §54
P e A i - 1A 18.04.2024  https://m.edsoo.ru/00ada96e
TpaKTaHUH
58 DNEKTPOOTPULIATEIEHOCTh ATOMOB XUMUYECKUX bu6nmorexa LIOK §55
2JIEMEHTOB 23.04.2024 @ https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59
Hommas xumureckas cpsp 25.04.2024  https://m.edsoo.ru/00adac34 336
60 KoBaneHTHas nonspHas XUMUYECKAs CBI3b bubnnorexa [JOK
P 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHasa HenosspHas XUMHYECKAS CBA3b bubnnorexa [JOK
P 07.05.2024 | https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62
Crenenp okucneHis 14.05.2024  https://m.edsoo.ru/00adae28 357
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bu6nunoreka LIOK

63 OKHCTUTENIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 1 16.05.2024  https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
o4 OKHCIHTEINH i BOCCTAHOBHTCIIH 1 21.05.2024  https://m.edsoo.ru/00adb076
. bubnunorexa LIOK
05 ObobuierRe H CHCTEMaTHIALIAS SHAHKIE 1 23.05.2024  https://m.edsoo.ru/00adb33c
66 KonTtpouabsnas padora Ne4 o reme «CtpoeHue aroma. 1 Bu6mumoteka [JOK
XuMuyeckas CBSI3b» 28.05.2024  https://m.edsoo.ru/00adb486
67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnuorexa [IOK
3HaHUU 30.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O000111€HNE U cCUCTEMaTH3aIMs 1 Bbu6moreka [JOK
3HAHUU 31.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJu-Bo DJIeKTPOHHbIE
Ne Tema ypoka 4yacoB Hara uudposbie JdonoaHuTteabHas
n/n H3YyUYEeHHUs oOpa3oBaTe/ibHbIE uHpopmManua
Bcero
pecypcbl
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnmnoreka HOK
XUMHYECKHX 21eMeHTOB J[. 1. MeHnaeneeBa 04.09.2024  https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX 1 bubmmorexa LIOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB 06.09.2024  https://m.edsoo.ru/00adb6b6
3 Kiaccudukanust 1 HOMEHKIIATypa HEOPTaHUICSCKUX 1 bubnnorexa [JOK
BEIIECTB 11.09.2024  https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4eckoii CBS3M U TUIBI KPUCTAILTHIECKIX 1 bubnnorexa [JOK
pelEToK 13.09.2024  https://m.edsoo.ru/00adbac6
Kountpoasnas padora Nel no teme «IloBTopenue u
5 0 7 8 1
yriyOJieHHe 3HaHUM OCHOBHBIX Pa3/elioB Kypca 18.09.2024
KJ1acca»
6 Knaccudukanus XuMH4ecKuX peakifii mo pa3aTudHbIM 1 bubnnorexa [JOK §1
npu3HakaM. OKHCIUTETFHO-BOCCT. PEAKIIUN 20.09.2024  https://m.edsoo.ru/00adbcb0
7 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH 1 bubmmorexa LIOK §1
peatht 25.09.2024  https://m.edsoo.ru/00adcade
8 [TonsiTHE O CKOPOCTH XUMUUYECKOM peakuuu. [lonsTue o 1 bubnuotexa [JOK $3
TOMOT€HHBIX U T€TEPOreHHBIX PEAKLUAX 27.09.2024  https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XNMHUUYECKOM paBHOBECHH. DaKTOPHI,
9 BIIMSIOIINE HA CKOPOCTh XUMHYECKON pEaKIIUU 1 1 bubmmorexa LIOK §5
02.10.2024  https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
10 Teopus anexkTponuTUUEcKOr qucconanuu. CUiabHbIe U 1 bubnmnorexa [JOK $6
cia0bbIe JIEKTPOTUTHI 04.10.2024  https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68

bu6nunoreka LIOK

1 Horibre yparHerits peakiit 09.10.2024  https://m.edsoo.ru/00add448 39
12 XuUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
MPEJICTABICHUA 00 AIEKTPOIUTUICCKON TUCCOITUAITTT 11.10.2024  https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUMN bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI 16.10.2024 | https://m.edsoo.ru/00add8b2
. bubmmoreka [JOK
14 THomrmue o rupomise coneit 18.10.2024 https://m.edsogru/OOadd9d4 315
. bubnnorexa [JOK
15 Obobmetivie 1 CHCTeMATH3AIHS SHAHM 23.10.2024 https://m.edso:)_.[rUIOOadddIZ
16 [TpakTuueckas padota Ne 1. «Pemenue bubmmorexa [JOK
JKCTIEPUMEHTAIIBHBIX 33/1a9» 25.10.2024 @ https://m.edsoo.ru/00addbfa
KonTpoubnas padora Ne2 o reme
17 «INEKTPOIUTUYECKAS TUCCOIUALIUS. XUMHUYECKUE bubmorexa OK
30.10.2024  https://m.edsoo.ru/00addecO
PEaKIuu B pacCTBOPAX»
18 OO0m1as XxapakTepuCTHUKa rajJOreHOB. XUMUUYECKHE bubnnorexa [JOK §12-13
CBOMCTBA Ha MIpUMEPE XJI0pa 13.11.2024  https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KHCIO0Ta, XUMUYECKUE bubnnorexa [JOK §14-15
CBOICTBa, MTOJIyYE€HUE, IPUMEHEHNE 15.11.2024  https://m.edsoo.ru/00ade104
20 [IpakTuueckas pad6ora Ne 2 no teme «llomyuenue bubmmnoreka HOK
COJISTHOM KHUCJIOTBI, U3y4EHUE €€ CBOMCTB 20.11.2024  https://m.edsoo.ru/00ade348
91 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINM, bubmuorexa [IOK
€CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE 22.11.2024  https://m.edsoo.ru/00ade488
22 OO0mas xapakrepucTuka 31eMeHToB VIA-rpymnmbt 97 11.2024 EEESSH;;T:;(;??U/I; 0ade64a §17
AnnotrponHbie MoauduKauu cepbl. HaxoxaeHnue cepol
23 U €€ COCIMHEHNH B Ipupoe. XUMUUECKUE CBOMCTBA bubnmorexa LOK §18
29.11.2024  https://m.edsoo.ru/00ade64a

cepel
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24 CepoBoaopo1, CTpocHHE, (PU3HMUECKUE U XUMUYIECKUE bubmmoreka [JOK §19
CBOMCTBA 04.12.2024  https://m.edsoo.ru/00ade802
25 Oxcuppl cepbl. CepHasi KUCI0Ta, PU3HYECKHUE U bu6mmorexa LIOK §20-21
XUMHUUYECKHE CBOICTBA, IPUMEHEHHE 06.12.2024  https://m.edsoo.ru/00adea28
XVMUYECKUE peaKkliy, JiexKallue B OCHOBE
26 MIPOMBIIIUICHHOTO CII0C00a MOJy4YeHUs CEpHOI bubnmnoreka HOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 11.12.2024  https://m.edsoo.ru/00adec8a
Cpeabl COETMHEHUSIMH CEPBI
97 Briuucnenue MaccoBoil 1011 BBIXOAA MPOAYKTA bubmuorexa [{OK
peaKIuu 13.12.2024  https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,
28 pacnpocTpaHeHue B IpUpoje, pu3ndecKue u bubmmorexa [JOK §23
. 18.12.2024  https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AMMHaK, ero Gu3n4IecKrue 1 XHMUYECKHE CBOWCTBA, bubnuoreka [IOK §24
MOJIYYCHHUE U IPUMEHEHHE 20.12.2024  https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o teme «Ilonyuenue bubmmnorexka HOK
30 .
aMMUaKa, U3y4eHHUe €ro CBOWCTB» 25.12.2024  https://m.edso00.ru/00adf180
31 A3oTHas KucnoTa, €€ GU3NIECKUe U XUMUIECKHE bubmuoreka [IOK §27
CBOICTBa 27.12.2024  https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B
39 KaueCcTBE MUHEPATBHBIX YA0OpEeHUNH. XUMHUUECKOe bubanorexa [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCTMHEHUSIMU 10.01.2024  https://m.edsoo.ru/00adf518
azoTa
23 dochop. Oxeun pocdopa (V) u pochopHas KuciIoTa, bubnmoreka [JOK §29-30
buznyecKkrue 1 XUMHUYECKHE CBONCTBA, MOTyYeHHE 15.01.2024  https://m.edsoo.ru/00adf68a
Hcnonb3oBanue ¢ochaToB B KaueCTBE MUHEPATIBHBIX
34 ynoOpeHuit. 3arpsi3HeHre IPUPOIHOI cpeibl Bubmmorexa [IOK
17.01.2024  https://m.edsoo.ru/00adfc20

docharamu
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VYraepon, pacnpocTpaHeHue B IpUPoJE, Gru3ndeckue u

bu6nunoreka LIOK

35 1-32
XUMHUYECKHE CBOKCTBA 22.01.2024  https://m.edsoo.ru/00adfd9c 331-3
Oxcuzpl yraeposa, ux pu3nuecKue U XMMUIECKHe
36 CBOMCTBA. DKOJIOTHYECKHUE IIPOOJICMBI, CBSI3aHHBIC C bubmorexa LOK §33-34
' P ’ 24.01.2024  https://m.edsoo.ru/00adfebe
okcuioM yriepoaa (1V)
N bub6nmmoreka [IOK
37 0%
POMPHAL KHCTOTA 1 ee ColH 29.01.2024  https://m.edsoo.ru/00ae006c 335
[TpakTuueckas paborta Ne 4 o reme "llonydyenue
38 nekucioro rasa. KauectBennas peakius Ha bubmorexa LIOK
* . peart 31.01.2024  https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
39 [lepBoHauaNbHBIE TOHATHUS 00 OPraHUYECKUX Bbu6mmoteka [JOK
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa 05.02.2024  https://m.edsoo.ru/00ae054e
. bubnuoreka [{OK
40 K -
DEMEHH 1 610 COCTHEHIA 07.02.2024  https://m.edsoo.ru/00ae080a §37-38
[Tpaktuyeckas padora Ne 5. Pemenue
41 9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Bakueime brbmmorexa [TOK
P 8 12.02.2024 = https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl U KX COCTUHEHHSI
42 KonTposbnas padora Ne3 o reme «Baxuelinme bubmmnoreka HOK
HEMETAJUIBI U UX COEINHEHUI 14.02.2024  https://m.edsoo.ru/00ae0el8
OO61mas xapakTepUCTHKa XUMUYECKUX IEMEHTOB —
43 MeTaJlIOB. MeTanueckast CBs3b M MeTaJTHdecKas bubmuoreka [{OK §39-40
KpUCTaJTMYecKas pemérka. Pu3nyeckue cBOWCTBa 19.02.2024  https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XuUMHYECKHE CBOMCTBA METAJIIOB. bubnunorexa LIOK §41
DNEKTPOXUMHUYECKHUH P HAIPSHKEHUH METaJIOB 21.02.2024  https://m.edsoo.ru/00ae1156
O6mmue criocoOb! moay4yeHus: MeTayuioB. CIIIaBbL.
45 Brruncnenus mo ypaBHEHUSIM XUMUYSCKUX PeaKIUi bubmmorexa TIOK §42
P P ’ 26.02.2024  https://m.edso0.ru/00ae1156

€CJIM OAUH U3 pCarcHTOB COACPIKUT IMIPUMECH
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bu6nunoreka LIOK

4 I1
6 OFITHE © KOpPOSHH METAIIon 28.02.2024  https://m.edsoo.ru/00ael1278
bu6nmoreka [IOK
47 IHenormrEie MeTaIEL 04.03.2024  https://m.edsoo.ru/00ae14b2 343
bubnunorexa LIOK
48 OKCHABL H THAPOKCHABL HATPUS 1 KAJIHA 06.03.2024  https://m.edsoo.ru/00ae14b2 343
. . bubnnorexa [IOK
4 _
9 [[lenoyHo3eMeIbHBIE METAIIBI — KAIBIIUA M MarHui 11.03.2024  https://m.edsoo.ru/00ae15e8 §44
. bubnuoreka [IOK
50 BaxHCHILNE COCAMHCHI KAk 13.03.2024  https://m.edsoo.ru/00ae15e8 345
51 i
O06o001IeHre U cucTeMaTr3aIusa 3HaHHH 18.03.2024
N N bubnnorexa [JOK
2 XK
> ECTKOCTE BOLbI H CIOCOOBI €€ yCTpaHCHIA 20.03.2024  https://m.edsoo.ru/00ae1886 345
53 [IpakTuueckas pabora Ne 6 o Teme "XKEcTkoCTh BOABI bubmuoteka [IOK
Y METOJIbI €€ ycTpaHeHus" 01.04.2024  https://m.edsoo.ru/00aelaed
. bubmuoreka [IOK
>4 AJOMHHHH 03.04.2024  https://m.edsoo.ru/00aelc64 346
. bubmuoreka [IOK
55 A 4
MoTepHbIC CBOHCTBA OKCHIA H MHAPOKCHAA 08.04.2024  https://m.edsoo.ru/00aelc64 347
bu6nmorexa LIOK
56 Keneso 10.04.2024  https://m.edsoo.ru/00ae1d86 348
57 Oxcunel, THAPOKCHU B U conu xene3a (1) u xxenesza but6mmorexa [IOK §49
D) 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U cUcTEMAaTH3alNs 3HAHUI 17.04.2024
59 [IpakTuueckas padora Ne 7. Pemenue bubmuoteka [IOK
SKCTIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimme 22.04.2024  https://m.edsoo.ru/00ae3de8
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METaJJIbI 1 UX COCAUHCHUSA»

Brraucnenus no YpaBHCHHAM XUMHUYCCKUX peaKuHﬁ,

60 €CJIM OJIMH U3 PEareHTOB JIaH B M30BITKE UIIH COACPIKUT 1 bubnmnoreka HOK
npuMecHu. Beruciienrst MacCOBOM JI0JIM BBIXO/1a 24.04.2024 | https://m.edsoo.ru/00ael1750
MPOJYKTA PEAKIIUU

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 99.04.2024

62 Kontpoasnas padora Ne4 no reme «Baxuelimue 1
METaUIBL U UX COEAUHEHUS) 06.05.2024

63 BemectBa u MmaTepuanbl B TOBCEAHEBHOM KU3HU 1 bubnnorexa [JOK
yeJioBeKa 08.05.2024  https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl 1 bubmorexa HOK

13.05.2024  https://m.edso00.ru/00ae4270

65 Ponp XxuMuu B pemieHnH SKOJOTHYECKHUX MTPoOIeM 1 bubmmorexa [JOK

15.05.2024  https://m.edsoo.ru/00ae4270

66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubmuoteka [IOK
3HaHUU 20.05.2024  https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O00011IEHNE U CUCTEMaTH3AIHS 1 bubmuoteka [IOK
3HAHUU 22.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubmmnoreka HOK
3HAHUU 23.05.2024  https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe obmiecTBo «M31arenbeTBo
«IIpocsemeHue»
* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3nareascTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocodue ais yaurens /H. H. I'apa

Xumust. Ypoxku B 9 kiacce : mocobue mist yuurens /H. H. I'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






