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[IporpamMma o XxuMuu Ha ypOBHE OCHOBHOT'O OOIIero oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeNbHOM MpPOrpamMmbl
OCHOBHOTO 0011ero o0pa3oBanus, npeactaBieHHbpx B @I'OC 000, a Takke Ha OCHOBE
benepanpHOl paboyeil mporpaMmbl BOCIIUTAHUSA U C yY4ETOM KOHIICTIIIUH MPETo aBaHus
yuyeOHOTO mpenmera «XUMHs» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoit
denepanum.

[IporpamMma no xuMuu 1a€T NpeacTaBiIeHUE O LEIX, 00IIel cTpaTerun o0yyeHus,
BOCIIMTAHMS U PAa3BUTHUS O0YYAIOIMINXCS CPEACTBAMH yU4E€OHOTO MPEIMETa, yCTaHABIUBAET
00s13aTeNIbHOE TIPEMETHOE COJepKaHUe, IPelyCMaTpPUBAET paclpeseieHue ero Io
KJaccaM M CTPYKTypUpPOBaHHE 110 pa3fesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIIPEIeNseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapPAKTEPUCTUKH COJIEP)KaHUs, PEKOMEHIYEeMYIO
MOCIIEAOBATEILHOCTh ~ W3YYEHHMs]  XUMHUU € Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOIO TMpolecca, BO3PACTHBIX OCOOCHHOCTEN
00yyYaromuxcsi, onpeneisieT BO3MOXKHOCTH IpeaMeTa Uil peaju3aluu TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOHM 00pa30BaTENbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHus, a TakKe TPEOOBAHMI K pe3ysbTaraM OOyYeHUs XUMUHU Ha YPOBHE
1eJIe U3y4deHusl MpeAMeTa U OCHOBHBIX BHUJIOB yue€OHO-ITO3HABATEIBHON JESTEIbHOCTH
00yyYaromerocs 10 OCBOCHHUIO y4eOHOT0 COAepIKaHUSI.

3HaHWEe XHMMHU CIYXXHT OCHOBOM Ui  (OPMHPOBAHUS MHPOBO33PEHUS
0Oy4arolerocsi, ero MpeacTaBICHUl O MaTepHaJbHOM E€AMHCTBE MHpA, BaXHYIO POJIb
urpaiot GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUAX SHEPTUU U 00
HBOJIIOIMM BEIIECTB B MPUPOJE, O MYTAX PEHICHUs INIOOANbHBIX MPOOJIEM YCTOWYMBOIO
Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOM, IHEPreTUUECKOM, MHUILEBOM M 3KOJOTHUYECKOM
0e30macHOCTH, IPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaiu3aliil BO3MOXHOCTEH /Il caMOpa3BUTHUA U (HOPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 0011ei U (yHKIIMOHATFHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHME MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH
oOy4aroluxcsi,  HAaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOM  JEesTeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HUCCIENOBATENbCKUX  yMEHMH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HH, TaK U B IPO(HECCUOHATILHON e TEIIbHOCTH;

3HAKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIIJICHHSI, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3MUIAJAa HA EAMHCTBO MPHUPOAbI U YeNOBEKa, SBIAETCS OTBETCTBEHHBIM JTAllOM B
(GbopMHUPOBaHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aIOIIUXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K YEeIOBEKY, BHOCUT CBOW BKJAJ B JKOJIOTHYECKOe 0Opa3oBaHUe
00yJaroImmXxcs.



JlanHble HampaBjieHUS B OOyYEHHHM XUMHUU OOECIIEUUBAIOTCA CHELHPHUKON
coJiepKaHusl yueOHOro MpeaMeTa, KOTOPhIN SBJSETCS MEeJaroruiuecku aganTHPOBaHHBIM
OTpakeHHeM 0a30BOM HAyKU XMMUU Ha OIPEIeIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHME OOYyYarOIMMUCS CHUCTEMbl II€PBOHAYAJIBHBIX IIOHATUH XHMHHM, OCHOB
HEOPraHWYeCKOM XMMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN OPraHUYEeCKON
XUMUHU.

Crpykrypa coaepxaHUs HporpaMMmbl 10 XHUMHUU C(OPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO0 Noaxoza k e€ nyueHuro. ConeprkaHue CKIaabIBACTCS U3 CUCTEMBI IIOHITHIA
O XMMHUYECKOM DJIEMEHTE U BELECTBE U CUCTEMBI MOHATUN O XUMHUUYECKOH peakiuu. O0e
OTU CHUCTEMBI CTPYKTYPHO OPTraHW30BAaHBI 10 NPHUHLUILY ITOCIEAOBATEIBLHOIO Pa3BUTHUSA
3HAaHUU HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /I. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHMS O CTPOCHHUH aTOMA U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUHN 00 3MEKTPOIUTHUECKOMN TUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMy,
BBIMOJHAS (QYHKUMH OOBSCHEHMS] W MPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOYXHOCTEW IPAKTHYECKOTO IPUMEHEHHUS U ITOIYyYEHUS U3Y4acMBbIX BEILECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TPEJICTABICHUS O
XUMHAYECKOM COCTABIIAIOLICH HAyYHOU KAPTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IIPUPOJIBI,
LIEHHOCTHOT'O OTHOULICHUS K HAYYHOMY 3HAHUIO M METOJIaM IO3HaHUsA B Hayke. M3ydueHue
XUMHH TIPOUCXOJIUT C IPUBJICYEHUEM 3HAHUN U3 pAHEE U3YUYEHHBIX yUEOHBIX PEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Kiacey.

[Ipy m3yyeHMM XMMHHM TPOUCXOAUT (HOPMHpPOBAHHE 3HAHUNA OCHOB XHMHUYECKOU
HAayKH Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTHUECKON JEeSTEIbHOCTH
4eJloBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajada ydeOHOro
npeaMeTa COCTOUT B (DOPMHUPOBAHMM CHCTEMbl XMMUYECKUX 3HAHMM — Ba)KHEHIIMX
(GakTOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHM, OCTYMHBIX 0000IIeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, Si3bIka HAayKd, B MPUOOIIEHHMH K HAYYHBIM METOAaM
MO3HAHUS TMPU HM3YUYCHUU BEIIECTB W XHUMUYECKUX peakuui, B (POPMHUPOBAHUU H
pa3BUTUN TO3HABATEJIbHBIX YMEHMW W UX NPUMEHEHUHM B y4e€OHO-IIO3HABATEIbHON U
y4eOHO-UCCIIE0BATENbCKON 1€ATEIbHOCTH, OCBOEHUH MpaBui 0€301acHOro oOpalleHus
C BEILIECTBAMH B MIOBCEHEBHOW KU3HU.

[Ipy w3yyeHHMM XHMHH Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs Ba)KHOE
3HaYeHUe NpUOOpENN TaKue 11, KakK:



— GOpMHpOBAHHWE  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO  PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHUS Ha CUCTEMATUYECKOE MPHUOOIIEHUE 00yYaloImuXCcs K
CaMOCTOSTENIbHOM T03HABATENLHON JIESITENIbHOCTH, HAyYHBIM METO/laM IIO3HAHMS,
(bOopMUPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— o0ecrieyeHue ycinoBuid, CHOCOOCTBYIOLIUX MPUOOPETEHNUIO O0YUaIOIIMMUCS OTbITa
pPa3HOOOpa3HOW JAESTENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KITHOYEBBIX KOMITETCHIINM ), IMEIONUX YHUBEPCATHHOE 3HAYCHUE TSI PA3IUYHBIX BUIIOB
NeSTETHbHOCTH;

— (opmupoBanue o6mIeH QYHKIIMOHATEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIC YMEHHUN OOBSCHSITH U OLICHUBATH SBJICHHSI OKPY>KAIOIIETO MUPA, UCTIONH3YS
3HAHWS W ONBIT, MOJYYCHHBIE MPU W3YYCHUU XUMHUU, MPUMEHSATH HX MPU PEHICHUH
npo0JsieM B OBCEHEBHOM JKU3HU U TPYAOBOM AESTEIBHOCTH;

— QopMupoBanue y oOydYarOMMXCS TYMAaHUCTHYECKHUX OTHOIIECHWW, TTOHUMAHHS
[EHHOCTH XHMHUYECKUX 3HAHMM i BBIPAOOTKM HSKOJOTUYECKH IEJIeCO00pa3HOro
NOBEACHUS B OBITY U TPYJIOBOU NEATEILHOCTH B LEJSX COXPAHEHHS] CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOJHOU CPELBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHMS OOLICYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JaTbHEUIIIETO 00yUeHHUS.

OOmiee 4mCiIO 4acoB, OTBEAEHHBIX I M3YYCHHS XUMHUW Ha YPOBHE OCHOBHOTO
obmero oopazoBanus, coctapisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 kJacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KommuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3NUeCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacCChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00OPYAOBAHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE keie3a ¢ pacTBopom conu meau (1),
U3y4YeHUe CIOCOOOB pa3JeieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HAOJMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€eMEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(PUKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKONW peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOTrO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noinyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUpOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemnunennit. Oxcunbl. Knaccuduxarus
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkiatypa oxcuaoB. @Du3MyeckMe HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psn axktuBHoctu mertamwnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJy4YECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcujgoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAiIOB), HAOIIOACHNE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aAMMOJCHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHAIIOB),



UCCJICIOBaHNE O0pa3IlOB HEOPTraHWYECKUX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepumoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KoporkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DOu3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakinu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMEeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUIsI OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbId (akT, ruroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (PU3WUYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6nocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpalbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHYeCKasi peakus

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PEIIETKHU U
BHJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTepOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHOro oOMeHa. Y cia0BUs MPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, PUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, u3nYecKue u
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpeACTaBUTENS Kjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAaKLUs Ha



cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Ccpelbl COENWHEHUSMU Cepbl (KUCIOTHBIC JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKknue U XMMHUYECKHE CBOMCTBA, OMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MpPEACTaBUTEN Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arps3HeHNE OKPYIKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACOpPOCTpaHEHUE B TpUpPoAE, (QU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuposnHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTh),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJlax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOE €AMHCTBO OPraHWYecKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B mpupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelllline CTpOUTENbHbIE MaTepHualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKUMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIAECOMATEPUAITIOB),
O3HAaKOMJIEHME ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHMIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZEeNen
KPUCTAIUIMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckor cucreMe XuMUYECKUX 3yemeHToB [[. U.
MengeneeBa u cTpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnyeckas CBA3b U
METAJUIMYEeCKas:  KpUCTaUIMYecKass  pemeéTka.  DJIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTaioB. PU3nyYecKre U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTaIBL: MOJNOXKEHUE B llepronnueckoil cUCTEME XMMHUUYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaublus (OKCHJA, THUIPOKCUI, COJIM).
XKécTtrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHHE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaxXOXIACHUE B Ipupoje. Pusuueckue u
XUMUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTAaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJIEOMATEPHUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HaTpus, KaJIus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM  IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAyKh B KH3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMaIei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTU IPH
BBIMIOJTHEHUHM Y4€OHBIX, IO3HABATENBHBIX 3a]a4, BBINOJHEHHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX H MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, IMpeCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOIUMBbIE Il OOBSCHEHUS HaOJMIOJAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0O U TO3HAHMIO, JIOO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEI0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEHUS B
JIaIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEJICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XMMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
O0e3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MMACHOTO MOBEICHUS MpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC TCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble J0rnyecKkue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTUUECKHUE pacCyX IeHUsl (MHIYKTUBHbIC, JEAYKTUBHBIEC, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI 3JEMEHTa), XUMHUueckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MNpU PEIIeHUH Y4eOHO-IT03HABATENbHBIX 3a1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQJICHUE KYJbTYPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juasora W (WiIM) JUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoill  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUI0
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICIOBAHNIO CBOMCTB BEIMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHCHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIH JACSITeNIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJIYYEHHOI'O pE3yJibTaTa 3asBICHHON €M, yMEHHE
WCITOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIC B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUIecKue [ MpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(ukanus peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3deKT peakuuu,
SIPO aToma, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOWTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHATH 3T MOHITHUSA NP OMMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECCKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iInyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPblE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MenpneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacrpeeeHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWUUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D PEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [pEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHIiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO H COOMPAHHIO
ra3oo00pa3HpIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl pPeaKius, XuMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIINS, PEAKIIUU HOHHOIO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME UM  BOCCTAHOBJICHMUE,
aIIoTpONus, aM(pOTEpPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYecKas peméTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJeHUS (HopmMys
BEILIECTB U YPABHEHUI XMMHUUECKUX PEAKIIUM;

OIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIMYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PEMETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
Tabnnunyto Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «mo0ovHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HauEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tadnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsia sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl C YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy YYAacTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHEU(PUIECKHE XUMHUYECKHUE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHUS ~ XMUMHYECKOW  TOCYIOM |
7a00paTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUd MBICTUTEIBHON JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCICPUMEHT (peajabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtectBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3zgen 2. BaxHeiliue npeacTaBUTe M HEOPraHMYeCKUX BellecTB
’1 Boznyx. Kucnopon. [lonstue 6 Bbubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 but6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

2 | 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) bu6muotexa [JOK
’ OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
O01as XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
O01as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna 05.09.2023 = https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MO3HaHUS B | bubmuorexa [JOK
XUMHH 07.09.2023 = https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1ab0paToOpHBIM 12.09.2023 = https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

! . PIMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYUCTKU NIOBApEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 21.09.2023 = https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH ] bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMCHTOB 26.09.2023 = https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoKHBIE BELIECTBA 1 bubmorexa HOK

P B 28.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmmorexa [TOK

yop i 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumudaeckas popmyia. BanreHTHOCTB bubmorexa HOK
pHyZa. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOCHUTENbHAS MOJIEKYJISIpHAsl Macca 10.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10715 XUMAYECKOTO bubmnorexa [JOK
3JIEMEHTA B COCAUHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moib. bubmuorexa [JOK
MomnsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHueckas peakuus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBuUs MPOTEKaAHUS bubanorexa [HOK
XUMHYECKUX PEaKIui 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BEUIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHECHUS 26.10.2023 = https://m.edsoo.ru/ff0d3b88
Beraucnenus konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMUYECKUX bubmorexa HOK
n . P 07.11.2023 = https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaeckux peakiuit
18 (coenuHeHUs, pa3I0KEHUS bubmorexa HOK
A P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHImKIoneauct. O000IeHNEe U bubmorexa HOK
B ARCT: Hj 14.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITAN 16.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnumoreka [IOK
Bo3ayxa. Kucinopon — snemeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e




nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 KHUCIIOpoAa (peaKuy OKUCIICHUS bubmmorexa LHOK
POAa (peaith ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TTOTydeHUsT KHUCIIOPO/ia B
23 71a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ) 28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3 ekt xuMudecKon
24 peaKIuu, IOHATHE O Bbubnmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, FK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUSIX
TormmmBo (HepTh, Yroab U METaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI iro bubmmorexa [IOK
P AR, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKUE KUCIOPOaa bubmorexa HOK
- . P posta, 07.12.2023 = https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTso. HaxoxxaeHue B nmpupoje 12.12.2023  https://m.edsoo.ru/ff0d4dd0
)8 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCIOTAX U COJAX bubmorexa HOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToTy4eHusT BOAOPO/Ia B bubmuorexa [JOK
naboparopun 21.12.2023  https://m.edsoo.ru/ffod4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonydenne u coOupanue BoI0poaa bubmmorexa [TOK
v P HOPOA3, 26.12.2023  https://m.edsoo.ru/ff0d4f42

W3y4YEHHUE €r0 CBOMCTBY




MossipHblii 00bEM Ta30B. 3aKOH

Bbu6nuoreka [JOK

32
ABorazipo 28.12.2023 = https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
33 BEIIlECTBA rasza Mo ero M3BeCTHOM bubmorexa [TOK
o . Y 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breraucienns 00EMOB Ta30B 110
34 ABHCHHIO PEaKIIMHM HAa OCHOBE 3aKOHA bubmorexa [TOK
P . peardl N 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIEI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
WHJIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hachiienabie
37 u HI;HaCLlpeHHHE aCTBOPBI B bubmorexa LHOK
B P PEL- 23.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BelllecTBa B pacTBOpe
[TpakTrueckas padota Ne 5 o teme
18 «IIpuroroBiieHre pacCTBOPOB C bubanorexka [HOK
OnpeaeIEHHON MacCOBOM JT0JIEH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora Ne2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, Bbubnmuoreka [JOK
HOMEHKJIaTypa 01.02.2024 = https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCUu(PUKaIIHs, Bbu6nuoreka [JOK
HOMEHKJaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca




43 ITonyuyeHne u XUMHYECKUE CBOKCTBA bubmmoreka [IOK
OCHOBaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XMMUYECKHE CBOMCTBA bubmmoreka [JOK
KHUCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) nI([)n )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
. i ’ 22.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 I'enernueckas cBs3bp MEKy KJlaccaMu bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUN 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUH 05.03.2024  https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUYECKUX bubmorexa LIOK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHCHHI
[TepBble MOMBITKU KIACCH(DHUKALIMI
51 xnﬁnqecxnx 3JIEMEHTOB ?IOH&II;I/IG 0 bubmorexa [TOK
) 12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpymmax CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuoanueckas cucTeMa XUMHYSCKHUX bubmorexa LOK
pHo 14.03.2024 | https://m.edsoo.ru/00ada52¢
anemeHToB /I. 1. Menneneesa
53 [lepuonapl, TpyImsl, TOATPYIIIIHI bubmmorexa [IOK
PHOBL, TPYHIIEL HOATPYH 19.03.2024  https://m.edsoo.ru/00ada52¢c




Crpoenue atomoB. COCTaB aTOMHBIX

Bbu6nuoreka [JOK

>4 saep. M3oTomnbl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi bubmorexa HOK
02.04.2024 = https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. 04.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAyKu U nipaktuku. 1. W. bubanorexa HOK
MenaeneeB — y4€HBIN, IEIAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHUuH
53 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX IIIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorexa [IOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMH4uecKas bubanorexka [HOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
Bbubnmuoreka [JOK
62 CTeneHp OkuCIeHIA 25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu 30.04.2024  https://m.edsoo.ru/00adb076
64 OKucnuTeny u BOCCTAHOBUTEIHU bubmorexa HOK
02.05.2024 | https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 mo Teme bubmmoreka [JOK




«CTtpoeHue aroMa. XuMuueckas 07.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O6o0mIeHne u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHme 1 | bubmmoreka [JOK
cHCcTeMaTH3aIns 3HaHUI 16.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTH3allis 3HaHUI 21.05.2024  https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabusbie IIpakTuueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[lepuoauueckuii 3aK0OH.

| [lepuoauueckas cucrema 1 bubanorexka [HOK
XuMuueckux snemeHTos Jl. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 bubmorexa HOK

. 07.09.2023  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPraHUYECKUX BELIECTB 12.09.2023 | https://m.edsoo.ru/00adb7¢2

4 Bubl XUMUYECKOW CBSI3U U TUIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6d
Kontponbnas padora Nel o teme

5 [ToBTOpEeHME OJIeHUE 3HAHUI 1 1
«IloBTOpenue u yriay0OaeHue 3HaHUI 19.09.2023
OCHOBHBIX Pa3ZesioB Kypca 8 kiacca»

6 Knaccudukanmst XumMuaeckux | Bbubnmuoreka [JOK
peaKIHi MO pa3IMYHbIM TPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakuuu. [[oHsATHE O TOMOTEHHBIX U 1 bubmorexa [IOK
peardnti. 26.09.2023 = https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIMIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHU. DAKTOPBI, BIHUSIOIINE 1 bubmorexa [TOK
P . PoL . B 28.09.2023  https://m.edsoo.ru/00adc28¢
Ha CKOPOCTbh XUMUUYECKOU peaKkluu U




MIOJIOKCHUE XUMHUYECKOTO
paBHOBeCHS

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bu6mmoreka [IOK

9
peakuuu 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 nccoranu. CuibHbBIE U c1a0bie bubmorexa LIOK
A HHAT. 05.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIIni buGnnorexa LIOK
P peaidt 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 DIIEKTPOIUTUIECKON 12.10.2023  https://m.edsoo.ru/00add5d8
TUCCOLIMAINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUN 00 bubmorexa LOK
pel N 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAITUU
14 IMTonsgaTue o ruaponnse coiei bubmorexa LOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertreane 3KCIIepUMEHTATIBHBIX bubmorexa LOK
P 26.10.2023 = https://m.edsoo.ru/00addbfa
3a7a4uy
KonTtponbnas padota No2 o teme
17 «DIIEKTPOIUTUYECKAS TUCCOLIAIIHAS bubmorexa LOK
P A HHAI 07.11.2023 | https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIUU B PACTBOPAX)»
18 OO6mias XxapakTepuCTHUKa rajJoreHOB. bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE 09.11.2023 = https://m.edsoo.ru/00addfe2




XJiopa

XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHUYECKHUE CBOMCTBA, MOJyUYCHUE buomorexa OK
’ i ’ 14.11.2023  https://m.edsoo.ru/00ade104
PUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyyeHne coITHON KUCIOTHI bubmmorera [IOK
i .. . ’ 16.11.2023 = https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUid, €CIM OAUH U3 bubmorexa OK
peaidind, A 21.11.2023  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast xapakTepUCTHKA dJIEMEHTOB bubmmoreka [JOK
VIA-rpymiibl 23.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(MUKAIIUN CEPBHI.
” Haxoxnenue cepbl 1 €€ COeTMHEHUI bubnnorexa [HOK
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA 28.11.2023 = https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10poa, CTPOCHHE, bubnnoreka [HOK
buznyeckue 1 XuMU4YecKre CBONCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTa,
25 @Hansgcxnzplxnj;quKne bubmorexa [TOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JICKALLUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
2% MOJTYYCHUST CEPHOU KUCITOTHI. bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEeH Cpebl COSTUHEHUSIMHU
cepol
27 Brlunciaenne MacCoBO 10JIM BhIXOAa Bbubnuoreka [JOK




NPOAYKTa PEAKLIUHU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepUCTHKA 3JIEMEHTOB

73 VA-rpynmnsl. A3o0r, bubnuoreka [IOK
pacnpocTpaHeHue B PUPOJIE, 14.12.2023 = https://m.edsoo.ru/00adeea6d
duznyecKrue 1 XUMUIECKIE CBOMNCTBA
AmMMuak, ero pusnyeckue u

29 XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK

’ i 19.12.2023 = https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITonydyeHne amMmmuaka, U3y4eHue ero buommorexa HOK
. I > 134 21.12.2023 = https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hU3ndecKue u Bbubnuoreka [JOK
XUMUYECKHE CBOKCTBA 26.12.2023 = https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEU
AMMOHHS B KQUeCTBE MUHEPAThHBIX

32 oOpeHuil. XUMHUYECKOe bubmmorexa [TOK
yA00P ' . 28.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH Cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 ¢oc$;p;aﬂKné;f;aféé;nielxnen bubmorexa OK

P . 09.01.2024  https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MHUHEPAIbHBIX YI0OPEHUH. bubanorexka [JOK
3arpsi3HEHUE TPUPOTHON CpPEIbI 11.01.2024  https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 g EHSJieC;;eIIXHMquCKHe buomorexa OK

PHPOE, 16.01.2024 | https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxcupel yraepoaa, ux Gpu3ndeckue u
XUMHYECKUE CBOVICTBA.

Bbu6nuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
37 VYronbHas KucnoTa u e€ coiu bubmmorexa [IOK
23.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
18 "ITosmydyeHune yrieKucioro rasa. bubnumoreka [JOK
KauectBenHast peaxiiysi Ha KapOOHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHX BEIIeCTBaX KakK O bubmorexa [TOK
P n 30.01.2024  https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMHuii u ero coequHeHus buommorexa HOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemenne skciepuMeHTalbHBIX 331a4 bubmmoreka [IOK
1o teme «BaxxHeillne HeMeTallIbl U 06.02.2024  https://m.edsoo.ru/00ae0bf2
UX COCMHEHUS»
KonTtponsHast padora Ne3 o teme
42 «BaxHeie HeMeTalIbl U UX bubmmorexa [TOK
08.02.2024  https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO0m1as XxapakKTepUCTHKA
XUMHUYECKHUX JJIEMEHTOB —
43 MeTa/uI0B. MeTaminueckast CBsI3b U bubmuorexa [JOK
METAJINYECKask KPUCTATUTMYECKAS 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUE CBOMCTBA
METaJUIOB




XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUYECKUHN DS Bubmorexa IIOK
P o pAx 15.02.2024 @ https://m.edsoo.ru/00aecl156
HaIpsHKEHUH METaNIOB
O06111e crnocoObl MoTy4eHust
MeTaiuioB. CIutasel. BerauciieHus mo
45 aBHECHUIM XUMUYCCKUX PEeaKIU Bubmiorexa IIOK
yp PCAKIUH, 20.02.2024 = https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCH
46 IlousTHe 0 KOPPO3UU METAIIOB bubmorexa LOK
PP 22.02.2024 ' https://m.edsoo.ru/00aec1278
bu6mmoreka [IOK
47
Llenoureie MeTans! 27.02.2024 | https://m.edsoo.ru/00ae14b2
43 OKCHUIBI U TUAPOKCUBI HATPUS U Bbubnuoreka [JOK
KaJIns 29.02.2024 @ https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIIITBI — bubmuorexa [JOK
KaJbIUNA U MarHUi 05.03.2024  https://m.edsoo.ru/00acl5e8
50 Bakneimnme coemMHEHNS KaJIbITH bubmorexa LOK
s t 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I1IIeHIE U CUCTEMATU3ALHS
3HAHUUI 12.03.2024
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS 14.03.2024  https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmorexa LOK
" A A 19.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
54 A
FITOMIHIH 21.03.2024 | https://m.edsoo.ru/00aeclc64
55 AmM@oTepHbIe CBOHCTBA OKCHIA U bubmmoreka [JOK




TUAPOKCHA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keseso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI M COJIU KeJe3a Bbu6nuoreka [JOK
(IT) m »xene3a (III) 09.04.2024  https://m.edsoo.ru/00ae35¢6
58 O06o001IeHrEe U CHCTeMAaTH3aINS
3HAHUHA 11.04.2024
[TpakTrueckast pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubanorexa [HOK
1o teme «BaxHeie MeTauibl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSAM
XUMHYECKHUX PEAKIIHii, €CIH OJNH U3
60 peareHToB /1aH B U30bITKE UIIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus 18.04.2024  https://m.edsoo.ru/00ael750
MacCOBOH J0JIH BbIXOJa IPOAYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HAHUHA 23.04.2024
Kontponbhas padota Ne4 o Teme
62 «BaxkHenmme MeTaJlIbl U UX 75.04.2004
COETUHEHUS
63 BemectBa u matepuansl B Bbubnuoreka [JOK
IMOBCEIHEBHOM KU3HU UEI0OBEKA 30.04.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE bubnnorexa [JOK
OKPYKaroIIEe Cpebl 02.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmoreka [JOK
9KOJIOTMYECKHX TIpobiieM 07.05.2024  https://m.edsoo.ru/00ae4270




66 PezepBHblit ypok. O60011eHuE 1 ) bubmmoreka [IOK
cUcTeMaTu3alus 3HaHU! 14.05.2024 | https://m.edsoo.ru/00ac0d0a
67 PezepBublit ypok. O600111eHNE 1 ) bubnuoreka [IOK
cHCTeMaTHu3alus 3HaHUH 16.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O6006111eH1E 1 | bubmmoreka [JOK
cUCTeMAaTH3aIus 3HaHui 21.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.T'., Cnagkor C.A.,
AxrmmonepHoe o6miectBo «M3marenbetBo «lIpocBemenue»
» Xumus, 9 kimace/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://www.yaklass.ru/

https://uchi.ru/






