MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MuHuCTEpCTBO 00pa30BaHUsl AJITAlICKOr0 Kpasi
AJIMHHHCTPANUS KOMUTETA 0 00pa3oBanuio PyonoBckoro paiiona

MBOY "Pakurosckasa COII"

o £ - v AU
PACCMOTPEHO COrNACOBAHO ! IBLPAHMQ,\O 583088 ,m' ;w

‘ ity 1 ' oy &
METOANMECKIM ODBRANHEHIIEM JAMECTITENDL ANPEKTOPA '[n[ mnp u))?iﬁaﬁ wwon- 4’:"_' B,

TBEHHC " Mo VBP %%

vyuTeaen ecrect ‘LV“LI] | .‘,l:' o ’ﬂ m‘;.\"r‘
MATEMATIHHECROTO lllu(p'l a _."-__:4;"“7 T.B.Ocunesko Q no;’)'la\?l g ‘:E 3
PYROBOANTEND MU :'f ____’ ) 26.08.20241 ),”,\33‘@ 03 ) 3382
Namnaptep 3.2, / ¢
16.08.2024r, Nel |

PABOYASI [IPOTPAMMA
(ID 1153633)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

J1s1 oOyyaromuxcst 8 — 9 kiaccon

cocraBurens: Jlamnaprep 3.0

YUUTCIIb XUMHUU

¢ Pakurnl 2024



IHHOACHUTEJIBHAS 3AIIMCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOT'O 00ILIEro oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUH K pe3ysibTaTaM OCBOEHMsI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTrO o011ero odpazoBanus, npejacrapieHHbIx B PI'OC 00O, a Takke Ha OCHOBE
¢benepanpHOl paboueill mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMLUHU MpPEroJaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
Qenepanuu.

PabGouass mporpamma  y4eOHOro mpeaMmera «XUMHUS»  peaju3yeTcss ¢
UCTOJb30BAHUEM PECYPCOB ILIEHTPAa €CTECTBEHHO-HAYYHOM U  TEXHOJIOTHYECKOU
HanpasieHHocTel «Touka poctay:

-1abopaTopus 1Mo XUMuu (yueHuueckas),

-MHOTO()YHKIIMOHAJIbHOE yCTpoiicTBO Pantum,
-HoyTOYK mBM ICL RAYbook monenu S1523 G1R KILC 466219.019;
-MuKpockort 1udposoii JIb11 3

[Tporpamma no xumum Aa€T MpeiCTaBICHUE O LENsIX, O0IIel cTpaTeruu oOyueHus,
BOCIIUTAHMS U pa3BUTHUS 00YUYaIOIIMXCS CPEICTBAMU YyUeOHOT O MpeIMeTa, YCTaHABIUBAET
o0s13aTeNbHOE TPEIMETHOE COJIEp)KaHHe, NpPEeayCMaTpPUBAET PpaCHpEleIeHue €ro Io
KJlaccaM M CTPYKTYpUpOBAHHE MO pa3/JesaM U TeMaM MPOorpaMMbl 110 XUMHH, OIpeeseT
KOJIMYECTBEHHBIE U KAauyE€CTBEHHbIE XapAaKTEPUCTUKH COJAEpKaHUS, PEKOMEHIYEMYIO
NOCJIEOBATENIbHOCTh ~ M3YYEHHs]  XMMHUM € Y4€TOM  MEXIPEAMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
o0Oy4armuxcs, onpeeNnseT BO3MOXKHOCTH MpeAMeTa IJs pealu3aluu TpeOOBaHWM K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOmiero oOpa3oBaHus, a TaKke TPeOOBAHUH K pe3yabTaTaM OOy4YeHHs] XMMHUU Ha YPOBHE
1ene M3ydeHus IpeMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATENIbHON NIEATEIbHOCTU
00y4aromerocs Mo OCBOCHUIO YUeOHOTO COJCPKAHHMSL.

3HaHMEe XMMHHM CIYXUT OCHOBOW g  (OpPMHUPOBAaHUS  MHPOBO33PEHUS
0o0y4aroIerocs, €ro MpeacTaBIeHU O MaTepUaJIbHOM E€JUHCTBE MHpA, BAXHYIO POJb
urparT GopMupyeMble XUMHUEW MPEACTABICHHS O B3aUMOINPEBPALICHUSIX SHEPTUH U 00
HBOJIIOIMM BEIIECTB B MPUPOE, O MyTAX PELICHHs TI00AIbHBIX MPOOJIEM YCTOHYHUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, DHEPreTUYECKOM, MHUILEBOM M DKOJOTMYECKOU
0e30macHOCTH, MPOOIIEM 3PaBOOXPAHEHUSI.

N3yuyeHune xumuu:

CHocOOCTBYET peanu3ald BO3MOXKHOCTEH IS CaMOpa3BUTHS U (POPMHUPOBAHHS
KYJIBTYpBI JJMYHOCTH, €€ 001Iel 1 (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBAaHHE MBILUIEHHS W TBOPYECKUX CHOCOOHOCTEU
oOyyarolmMxcsi, = HaBBIKOB ~ HUX  CaMOCTOSITEJIbHOM  y4yeOHOH  J1eATEeNbHOCTH,



OKCHEPUMEHTAIBHBIX W HCCIEJOBATENbCKMX  YMEHUH, HEOOXOAMMBIX Kak B
HOBCETHEBHOM KM3HH, TaK U B IPO(PECCUOHATBHON JAesITETbHOCTH;

3HAKOMHUT €O CHeUU(UKOW HAydHOrO MBIIUICHHS, 3aKjiaJblBa€T OCHOBBI
LIEJIOCTHOIO B3IUIAJa HA E€AUHCTBO IPHUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTU O0YYaIOIINXCS;

croco0CcTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOIMYECKOE 00Opa3oBaHUE
00ydJaromuxcs.

JlanHble HampaBieHUsT B OOYYEHMM XHMHHM O0OecleyuBaloTcs crenupukon
coJiepKaHusl y4eOHOro npenMera, KOTOPbIM SBIISETCS MelarorMuecku aJarnTUpPOBaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha ONPEJEIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00m1Iero oOpa3oBaHHsS OPHUEHTUPOBAH Ha
OCBOCHHE OOYYalOUMMHUCS CHUCTEMBbl IE€PBOHAYAJIBHBIX TIOHATUH XUMHH, OCHOB
HEOPraHMYECKOW XUMHUHU U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSTHM OpPraHUYECKON
XUMHH.

CtpykTypa coaepkaHHUs HporpamMMmbl IO XHMUU c(OpMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 noaxoza K €€ nzydenuro. ComepkaHue CKIAIbIBACTCS U3 CUCTEMBI IIOHATHI
0 XMUMHUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI IOHATUI 0 XuMuieckoi peakuu. Obe
OTH CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI IO NPHUHLMILY IOCIEAOBATEIBHOTO Pa3BUTHS
3HAHUHI HA OCHOBE TEOPETUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOM CBA3U;

— MpeACTaBICHUN 00 ANEKTPOIUTUYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMAaTPUBAIOTCSA HA OCHOBE SMIIMPHUYECKH MTOTYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO YPOBHS K JAPYromy,
BBINONHAS (YHKUMU OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOICTB, CTPOCHUA U
BO3MOKHOCTEH ITPAKTUYECKOTO IIPUMEHEHHUS U MOJIyYECHUs U3Y4aeMbIX BEILIECTB.

OcBoeHme MporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (POPMUPOBAHUIO MTPEACTABICHUS O
XUMHYECKOU COCTABJIAIOIIECH HAYYHOU KapTUHBI MUpA B JIOTUKE €€ CUCTEMHON MPUPOABI,
LIEHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3yuenue
XMUMHHU IPOUCXOANT C MPUBJICUCHUEM 3HAHUH U3 paHee N3yUYeHHBIX YIeOHBIX MPEIMETOB:
«Oxpyxarnuit Mup», «buonorus. 5—7 knacce» n «d@u3nka. 7 Kiaccy.

[lpu u3yyeHHH XMMUU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XHMHUYECKOMH
HayKH Kak OOJaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JIeATEIbHOCTU
YyeloBEeKa U Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3anaya y4eOHOTO
npeaMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBl XMMUYECKHX 3HAHUH — BaKHEUIINX
(akTOB, MOHATHUH, 3aKOHOB M TEOPETHYECKUX IOJOKEHUH, JOCTYIHBIX O0O0O0OIIEHUMH
MHUPOBO33PEHUECKOI0 XapakTepa, Si3blka HayKH, B NMPUOOILIEHUU K HAay4YHBIM METOJam
NO3HAHMUSA MPU H3YYEHUU BEILECTB M XUMMUYECKUX pEaKUui, B (OPMUPOBAHUH U
pPa3BUTHH TO3HABATENIBHBIX YMEHUH M WX NPUMEHEHWU B y4eOHO-TIO3HABATEIHHON H
yueOHO-HCCIIe10BaTENbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUJl 0€30MacHOr0 0OpalleHus
C BEIECTBAMU B IIOBCEIHEBHOU JKU3HHU.



[Ipy wW3yyeHHMM XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3HaYeHUE MPUOOPETH TaKUE IeId, KaK:

— (QopMUpOBaHHME  HWHTEIJIEKTYaJlbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TMPHUHATHIO  PEIICHUH,
CIOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HHU;

— HAIpPaBJICHHOCTh OOY4YEeHMs] Ha CUCTEeMaTHYeCKOoe MpHOOIIeHHe 00ydaromuxcs K
CaMOCTOSITEIbHONM IMO3HABATEIBHOM JI€ATEIbHOCTH, HAy4YHbBIM METOJaM [O3HAHUs,
dbopMUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— oOecrnieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO O00Yy4YarOIINMMUCS
OTbITa Pa3HOOOPA3HOM NEATETFHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HaBBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBbHOE 3HAUYECHUE JJI PA3IMUHBIX BUOB
NEeSITENbHOCTH;

— (opmupoBanue oOmiel GyHKIIMOHAIBHONW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSICHSITH U OIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUPA, UCTIONb3Ys
3HAHUS W OMBIT, TOJYYCHHBIC MPHU U3YYECHUU XUMHH, TMPUMEHATh WX TPU PEIICHUU
npo0JieM B MOBCETHEBHOM KU3HU U TPYIOBOU ESATEIHHOCTH;

— (opmupoBanue y oO0yyarommxcss T'yMaHUCTUYECKUX OTHOIIEHHH, MOHUMAaHHUA
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUECKH IIe1eco00pa3HOTo
MOBE/CHUS B OBITY U TPYJOBOM NIEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 370POBbS U
OKpY’KArloIleH MPUPOTHON CpPEJIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKMX HEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOdUIIsS U HANPABICHHOCTU JaTbHEHIIIEro 00yueHus.

OO0mee 4ncaO YacoB, OTBENEHHBIX JJIS M3YUYEHHUS XUMHH Ha YPOBHE OCHOBHOTO
oOurero odbpaszoBanus, cocrapisier 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEZEIIO),
B 9 kyacce — 68 yacoB (2 yaca B HEJEINIO).



COJAEP)KAHUE OBYUYEHUSA

8 KIIACC

IlepBoHayanbHbIe XMMHYECKHE TIOHATHS

[IpenmeT xumuu. Posib XuMHM B KW3HU YeJIOBEKa. XMMUS B CUCTEME HayK. Tena u
BellecTBa. Pu3nueckue CBOKMCTBA BELIECTB. ATperaTHOe COCTOsiHME BemiecTB. [lonsTue o
MeTo/Aax Mo3HaHusl B XuMuu. YucTeie BenecTBa U cMecu. CriocoObl pa3iesieHus: CMECceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JI€EMEHTbl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[TpocTeie U clHOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHas aTomHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COEIUHEHUN.

KomnuectBo BemecTBa. Monbs. MomnsipHas Macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI
U YWcia CTPYKTYPHBIX EAWHHI] BemecTBa. Pacu€rel mo ¢dopMmynamM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKHE SIBJICHUA. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Krnaccupukauus XUMHYECKHX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuyeckuii IKCnepumeHm:

3HaKOMCTBO C XMMMYECKOW TOCYIOH, mpaBuiamMu pabOThl B JiabopaTopuu |
npuémMamu oOpalieHus ¢ J1abopaTopHbBIM O0OpYIOBaHUEM, H3yYEHHE W OINUCaHUE
(U3UYECKUX CBOMCTB 00pa3IOB HEOPraHWYECKUX BEIIECTB, HAOMIOACHUE (U3UUICCKUX
(maBJIeHUE BOCKA, TastHUE JibJla, pACTUPAHUE caxapa B CTYIIKE, KAIIEHWE U KOHACHCAILIUS
BOAbI) M XUMHYECKMX (FOpEHHE CBEYH, IPOKAIMBAaHUE MEIHOW IPOBOJIOKHU,
B3aMMO/JICHCTBUE MeJla C KHUCIOTOM) SBJICHUW, HAOIIOJEHUE U ONHMCAHHUE NPU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pa3jioKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOI
KHUCTIOTBI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu HarpeBanum,
B3aMMO/ICHCTBUE Kee3a ¢ pacTBopoM conu Meau (1), u3ydeHue crocoOoB paszaeneHus
cMecedl: ¢ TIOMOIIbI0 MAarHuta, QUIbTPOBAHUE, BbIAPUBAHUE, JTUCTHILISALUA,
xpomarorpadusi, IPOBEJACHNE OUYUCTKU TMOBAPEHHOW COJIM, HAOIMIOJCHHE M ONUCAHHE
pe3yNbTaTOB TMPOBEACHHS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MAaccChl,
CO37aHKE MOJENIEN MOJIEKYJ (ILIAPOCTEPIKHEBBIX ).

BaskHelne npeacTaBuTe/IM HEOPraHMYEeCKUX BeLeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U TIpOCTOe
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupojae, Gpu3nuecKkue ¥ XMMHUYECKUE CBOWCTBA
(peaxiuu ropenusi). Oxcunpl. [Ipumenenue kuciaopoaa. CrnocoOs! MoMyYeHUs KUCIopoaa
B J1abopatopud W TPOMBIIIICHHOCTH. KpyroBopor kucinopoaa B npupoge. O30H —
JJIOTPOIHASE MOJU(UKALIMS KUCIOPOIa.

TermnoBo#t 3¢ (hekT XUMUIECKON peakIuy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUUYECKUE peakUnU. TOIMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHUE
napHUKOBOTO 3¢ (eKTa, pa3pymeHne 030HOBOTO CIIOA.



Bomopon — snemeHT u mpoctoe BemiecTBO. Haxoxknenue Bomopoja B IPHUPOE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI moiyueHus. Kuciotsl u
COJIH.

Mousipablii 00bEM ra30B. PacdE€Thl M0 XMMUYECKUM YPAaBHEHHSIM.

dusnueckue cBoucTBa BoAbl. Boxa kak pactBopureins. PactBopel. Hacslmennsie n
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BellleCcTB B BoJe. MaccoBas /10151 BELIECTBA B
pactBope. Xumuueckue coiictBa Bojbl. OcHoBaHMs. Poib pacTBOpoB B mpupojie U B
JKU3HU 4denoBeka. KpyroBopot BoJbl B mpupoje. 3arpsi3HEeHUE NpUpoAHbIX BoA. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanuss Heopranuueckux coenuHenuid. Oxcunel. Krnaccudukanus
OKCH/IOB: coJieoOpa3yronue (ocHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) u
HeconeoOpasytone. Homenknarypa okcumoB. @u3MyecKne W XUMHUYECKHE CBOMCTBA
okcuaoB. [Tonydyenne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHH: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. PU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUMU.

Kucnorel. Knaccupukauust xuciaor. Homenknatypa kucinor. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCcTM MetaiuioB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comun. Homenknatypa coseil. ®uznueckue W XHUMHYECKHME CBOWCTBA COJIEH.
[Tonyuenue coneil.

['eneTnueckast CBA3b MEXY KJIaCCaMU HEOPTaHUUYECKUX COEIUHECHUM.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIPEIEICHUE COIEpKaHUA KUCIOpoAa B BO3AyX€E, IOJIYy4EHHE,
coOupaHue, pacrno3HaBaHWE W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHUS M IPEKpAIICHUS
ropenust (mokapa), O3HAKOMJIEHHE C O0pa3llaMH OKCHJIOB W OINKHCAaHUE HX CBOMCTB,
NoJy4YeHue, cCoOMpaHue, pacro3HaBaHWE M H3y4YEHHE CBOICTB BoJopoja (ropeHwue),
B3auMojieiicTBue Bogopoaa ¢ okcugoM wmeau (ll1)  (BO3MOXXHO HCTHOJIB30BaHUE
BUZCOMATepUaNoB), HaOmIogeHne o0pa3loB BEIIECTB  KOJMYECTBOM |  MOJIb,
UCcleIoBaHUE OCOOEHHOCTEM pPACTBOPEHHS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM J10JIEN PACTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METaJNIaMU (HATPUEM U KajibI[eM) (BO3MOXKHO HCIIOIb30BAaHUE
BUJIEOMATEpPHUAJIOB), MCCIEIOBaHHE OOpa3llOB HEOPraHMYECKHX BEIIECTB Pa3IUUYHBIX
KJIacCOB, HAOIOJICHUE W3MEHEHUS OKPACKH HHJIWKATOPOB B pPAacTBOpax KHUCIOT U
niesioue, n3ydeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHCJIOT ¢ METaJUIaMU, PEaKLIUM HEUTPAIU3aL1H, [TOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJljla IPYTUM U3 PacTBOpa COJIM, PEUIEHUE DKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenme K1accbl HEOPraHUYECKUX COSTUHEHUIN.

Iepuoauveckuii 3axkoH u [lepuoanyeckas cucreMa XMMHYECKHX 3J1eMeHTOB /I,
N. MengeneeBa. CrtpoeHue aroMoB. XuMHUYeCKass CB3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIMHU



[TepBbie TOMBITKH KIacCU(PHUKAUM XUMUYECKHX 3eMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEJTOYHO3EMETbHBIC METAJIIBI, TAJOTEHBI, HHEPTHHIE
rasbl). JE€MEHThI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUIBI U TUAPOKCHUIBI.

[Tepnoguueckuit 3akoH. [lepuoguueckas cucrema XUMHYECKUX 3iemeHToB [[. .
MenneneeBa. Kopotkonepuoanas u jgiuHHomepuogHas Qopmbel [lepuoandeckoit
cucTeMbl XuMuueckux ameMeHToB . 1. Meunneneesa. [lepuoasl u rpymmbl. @u3nyeckuit
CMBICIT TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHbIX siaep. M3ortombl. OnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI04eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cucrembl J[. M. MengeneeBa. XapakTepuCTHKa XUMHUUYECKOIO OJJIEMEHTa IO €ro
nosioxkeHunio B Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUS pajJuyca aTOMOB XHUMHUYECKHUX  DJIEMEHTOB,
METAUTNYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJAM.

3nauenue Ilepuoamdeckoro 3akoHa u Ilepuoguueckoil CUCTEMBl XUMHYECKHX
AJIIEMEHTOB JJIs pa3BUTHs HAYKU U NpakTuku. J[. 1. MeHnneneeB — yu€HbIN U IPaKIaHUH.

Xumudeckas CBs3b. KoBaneHTHass  (ToispHas W HEMOJSApHAs)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHas CBA3b.

Crenenb okuciieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
OKHCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuit IKcnepumeHm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOJICHCTBHE
TUJPOKCUJIAa IIMHKA C pacTBOpaMM KHUCIOT MW IIEJIOYeH, IPOBEIACHHUE OIIBITOB,
WUTIOCTPUPYIOIMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiui (ropeHue,
peaKIu pa3ioKeHUs, COCTUHEHUS ).

Mesrcnpeomemmnuwie ceasu

Peanuzamuss MeXNpeIMETHBIX CBSI3€M TMpU M3YYEHUM XUMHM B 8 KIacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUMN, TaK
U TIOHSTUW, SBJSIOIIMXCS CHUCTEMHBIMU JJI OTAECIBHBIX IMPEIAMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIE MTOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHHTE3, KiIacCcupuKaus, TEePUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIII,
pPaJIMOAKTUBHOCTh, MOJIEKYJIa, DJJEKTPUYCCKUN 3apsiji, BEIIECTBO, TeElO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBAa, Ta3, (PU3MYECKUE BEIMYUHBI, CAMHUIIBI U3MEPEHUS,
KOCMOC, IUTaHEeThI, 3BE€3/1b1, COJTHIIC.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atMmocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE MOPOJbI, IMOJE3HbIE
HCKONIa€MbI€, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeECKas peakuus

[Tepnoguueckuin 3akoH. [lepuoguueckas cucrema XUMHUYECKUX 3iemeHToB [ .
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKHX



AJIIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaJHs, KLU U UX COETUHEHUN B COOTBETCTBUU C
MIOJIOKEHNEM 3JIEMEHTOB B [leproanueckoii cuctemMe U CTpPOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUbl XMMHUECKON CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKONM PEmETKH U BUOA
XUMHYECKOU CBSI3H.

Knaccudpukanuss W HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIACCAM HEOPraHWYECKUX COCIMHEHUM,
Tr€HETUYECKasl CBSI3b HEOPTraHNYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKUX peakUMi MO pa3iIMYHBIM IpHU3HAKaM (110 YUCILY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 W3MEHEHHIO
CTENEHEN OKUCIEHUS XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTaau3aTopa). DK30- U S3HJAOTEPMUUYECKHUE PEAKIINN, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopocTH XuMUYeckoll peakuuu. [loHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuuax. [loHATHE O TOMOTEHHBIX U TeTEePOreHHBIX
peakuusax. Ilondarue o karanuze. [loHsTtme o xumuueckoMm paBHOBecHH. DakTophI,
BIIMSIONINE HA CKOPOCTh XUMHUUYECKOUN pEeaKUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIC peakiuy, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. COCTaBI€HUE YPAaBHEHUN OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI C UCTIONIB30BAaHUEM METOJIA JIEKTPOHHOTO OanaHca.

Teopusi 2NEKTPOIUTUYECKOW AMCCOLMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Kartvonsl, aHnoHbl. MexaHu3M JAMCCOLMAIMM BELIECTB C Pa3JIMYHBIMU BHJIAMH
xuMudeckoi csizu. CreneHb quccoruanuy. CUabHbIE U ¢1a0ble AIEKTPOIUTHI.

Peakiun woHHOro oOMeHa. YCIOBUS NPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE HOHHBIE ypaBHEHUs1 peakunil. CBONCTBAa KUCIOT, OCHOBAaHUMN U
coJiel B CBeTe NpEeJCTaBIECHUN 00 3JIEeKTpOoJIUTHUECKOW aucconumanuu. KauectBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THIPOIM3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEILECTB
— METaJJIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOKHBIX BEUIECTB (XJIOpUIa HATPHS),
UCCIIEA0OBAaHUE 3aBUCUMOCTH CKOPOCTM XHMMYECKOM peakuuu OT BO3IECHCTBUS
paznuyHbIX  (AKTOPOB, HCCIEJOBAaHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npouecca AMCCOLUMALMU KHUCIOT, LIeIoYed U cosieid (BO3MOXKHO HCITOJIb30BAaHHE BHJIE0
MaTEepUajIOB), MPOBEACHHUE OIBITOB, UUTIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEeaKuil
MOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BHIIEICHUE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOLUX MPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue,
peakuuu pas3ioKeHUs, COCIUHEHHs), pacllO3HABAHME HEOPTraHMYECKUX BEIECTB C
MIOMOUIBIO KAUECTBEHHBIX PEAKLMi HAa NOHBI, pELIEHHE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTaJyuibl M MX COeIMHEHUS

OO61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI ATOMOB, XapaKTepHbIE
creneHu okucienus. CTpoeHrne U pU3NYeCKrue CBOWCTBA MPOCTHIX BEIECTB — rajlOreHOB.
XVWMHYECKHE CBOHCTBA Ha MpuMepe XJjopa (B3aMMOJEHCTBHE C MeETaJUIaMH,
HEMeTaliaMu, IejaodaMu). XisopoBogopo. CossiHasi KUCIOTa, XUMUYECKHUE CBOMCTBA,



noJjilyuyeHue, npuMeHenue. JleficTBue XJjiopa W XJIOPOBOAOPOJA HAa OpPraHU3M YellOBEKa.
Bakneiimme XJ10puabl U X HaXOXKACHHE B PUPO/IE.

O61as xapakrepuctuka 3neMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTereHn okuciaeHus. CTpoeHue u pusndeckue CBOMCTBa MPOCTHIX BEUIECTB
— KHCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAM(PUKALUK KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPO/I, CTpOEHUE, PU3NUECKUE U XUMUYECKUe cBoMCTBA. OKCUIbI
cepbl KaK IPEICTaBUTENM KHCIOTHBIX OKCUAOB. CepHas Kuciaora, (pU3MUYECKHE U
XUMHUYECKHE CBOMCTBa (00IIMEe KaK MpeACTaBUTENs Kilacca KUCIOT M crenupuyecKue).
XVWMHYECKHUE PEaKIUH, JIeKAIIMEe B OCHOBE IPOMBILIUIEHHOIO CIOCO0a MOIy4YeHUs
cepHoit KUCNOThL. [Ipumenenne cepHoit Kuciotel. Conu CepHON KUCIOTHI, KayeCTBEHHAS
peakius Ha cynbdar-uoH. Haxoxxaenue cepsl U €€ COeTMHEHUH B MpUpojae. XUMUUIECKOe
3arpsi3HEHUE  OKPYXKAIoIIeW Cpeabl COCMWHEHUSMU cepbl (KUCIOTHBIE  JTOXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBPAIICHHUS.

O6mas xapakrepuctuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEeHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, (pU3HUecKue u
XHUMHUYecKre cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (pusnveckue u
XUMHUYECKHE CBOWCTBA, MOJydeHHE U mpuMmeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas peakiuss Ha HWOHBI aMMOHWUSI.
A3oTHas kuciora, €€ MoJiyueHue, PU3NYecKHe U XUMHUYECKue CBoMcTBa (oOuIue Kak
NpPEeJCTaBUTENs Kilacca KUCIOT U crenududeckue). Vcrnonp30BaHuEe HUTPATOB U COJEH
aMMOHMSI B KauyecTBE MMHEpalbHBIX yAOOpeHHil. XUMHUYECKOe 3arpsi3HEeHue
OKpYXarouleil cpeapl COCIMHEHUSMU a30Ta (KUCIOTHBIE AOXIM, 3arps3HEHHE BO31yXa,
nouBsl U BogoémoB). dDocdop, amnorponHsie moaudukanuu dochopa, dhusudeckue u
xumuueckrne cBoiictBa. Oxcua ¢ocdopa (V) u docdopHas kucinora, Quandeckue u
XUMUYECKHEe CBOMCTBa, monydeHue. Hcmonws3oBanue ¢dochartoB B KadyecTBe
MUHEPATBHBIX YI00PESHUIA.

O61mas xapakrepuctuka 3neMeHToB |V A-rpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHU  OKHCIEHUS.  YTJIEpoid, aUIOTPONHBIE  MOAM(PHUKAIINH,
pacnpocTpaHeHue B Mpupoje, (U3NYEeCKHMe M XUMHUYECKHEe CBOMCTBa. AAcopOums.
KpyroBopot yrinepoga B mpupone. Okcuabl yriepoaa, ux (pusnueckue U XUMHUYECKHE
CBOICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIYYeHUE U MPUMEHEHHE. DKOJOTUYECKUE
npoOyieMbl, cBsizaHHbIE ¢ okcuaom yriepona (IV), runoresa riobanbHOrO MOTETIICHUS
KJIUMaTa, MapHUKOBBIM 3¢¢deKT. YroiapHas KUcIOTa U €€ CcoJd, UX (QU3NYECKUue U
XUMUYECKHE CBOMCTBA, MOJyueHue U npuMeHeHue. KauecTtBenHas peakius Ha kapOoHart-
noHbl. Mcnonb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTA U CEITECKOM
XO35IUCTBE.

[lepBoHauanbHBIC TOHATHUS 00 OPTaHUYECKUX BEHIECTBAX KaK O COCAMHEHHSX
yraepoga (MeTaH, STaH, STWJIEH, aleTHJIEH, 3TaHOJ, TIULEPHUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe UICTOYHUKH YTIAEBOJOPOIOB (YTOib, MIPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [[oHATHE O OMOTOTHYECKU
BaKHBIX BEILECTBAX: JKHUpaX, OeNKax, yrieBojax — M HX POJU B YKU3HMU YEJOBEKA.
MatepuanbHoe €TUHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUM.



Kpemunii, ero ¢usndeckne U XUMHUYECKHE CBONCTBA, MOMYYCHUE M MPUMEHEHUE.
Coenunenus kpemHHs B mpupoje. O0mue npeacraBieHus o6 okcuae kpemaus (1V) u
KpeMHHEBOUN kuciiore. CUIMKAThI, UX HUCIOJb30BAHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneimme cTpouTenbHbIE MaTepuabl: KepaMHWKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [Ipobnembl 0€30MaCHOrO MCHOJIB30BAaHUS CTPOUTENbHBIX MaTEpUAIOB B
TTOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

HU3ydeHrne o0Opa3I0oB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJACHUE KAYECTBEHHBIX PEAKIUMN Ha XJIOPUJI-MOHBI U HAONIOJEHUE MPHU3HAKOB MX
MIPOTEKAHUs, OMBITHI, OTpakarone (GU3NIECKUe U XUMHYECKHE CBOWMCTBA TaJOT€HOB U
WX COCIUHECHHH (BO3MOXHO WCIOJIb30BAHUE BHUICOMATEPHANIOB), O3HAKOMJICHHE C
obpaszmamMu XJIOPHAOB (TaJOTeHHUJIOB), O3HAKOMIICHHE C oOpa3lamMu cepbl U e
COeIMHEHUsIMA (BO3MOKHO HCIIOJIb30BAaHHME BHUICOMATEPUATIOB), HAOIOACHUE Mpoliecca
00yIIIMBaHUS caxapa ToJ IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, H3YUCHHUE
XUMHUYECKUX CBOWCTB pa30aBIE€HHOW CEPHOM KHUCIIOTHI, MPOBEJACHHE KaueCTBEHHOMU
peaknuu Ha cyiab(aT-woOH W HaONIoJeHHEe MpHU3Haka €€ MPOTEKaHHs, 03HAKOMIICHHE C
¢uznueckumMu  cBOWCTBaMHM a3oTa, ¢ochopa U UX COEAUHEHUH  (BO3MOKHO
HCIIOIb30BaHKME BHJICOMATEPHUATIOB), oOpa3liaMu a30THBIX M (PocPOopHBIX yHOOpeHUH,
MoJIydeHue, COOMpaHue, pacro3HaBaHUE W HM3yUYCHHE CBOMCTB aMMHaKa, MPOBEIACHUE
KaueCTBECHHBIX PEaKIMi Ha WOH aMMOHHS M (ocdaT-MOH W U3yYeHHE IMPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXKHO HCTOJIb30BaHUE BHJICOMATEPHATIOB), U3YUCHHE MOJICNICH KPUCTATMUYECKUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TPOLIECCOM anacopOiuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOrasa,
noJiydeHue, coOupaHue, paclo3HaBaHUE U U3YUCHHUE CBOMCTB YIJIEKHCIIOTO Tasa,
MPOBEACHUE KAYCCTBCHHBIX peEaKIUii Ha KapOOHAT W CHJIMKAT-HOHBI M HW3y4YeHHe
MPU3HAKOB  HMX  NPOTEKAHWS,  O3HAKOMJIEHHME €  NPOAYKUMEW  CHUJIMKATHOMU
MIPOMBIIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX 3ajad 1o Teme «Baxuenmme
HEMETaJIJIBl M UX COCIUHCHUS.

MeTaiibl M MX COeIMHEHUS

OO0mras xapakTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METAJIJIOB Ha OCHOBAHUHU HX
nonoxxkenus B llepuoamueckoin cucreme xumudeckux 3imemMeHToB J[. 1. MenneneeBa u
cTpoeHust atoMoB. CTpoeHue MeTaIoB. MeTramnuyeckas CBSI3b W METAJIMYecKas
KpUCTAJUIMYECKass pemeTKa. OIEKTPOXUMUYECKUM pSAJ HANpsDKEHUH  METaJlIoB.
®du3nyeckue 1 XUMHYECKHE CBOMCTBA MeTauioB. O0IIre Crioco0bI MOTYyYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOppo3uu. CriiaBbl
(ctramb, 4yTryH, TIOpaTIOMUHUN, OpOH3a) ¥ UX IPUMEHEHHE B OBITY M TIPOMBIIIUICHHOCTH.

[llenounble MeTamabl: moJiokeHue B Ilepuonnueckol cucremMe XHUMHUYECKUX
sanemeHtoB JI. M. MeHnaeneeBa, CTpOEHHME HX aTOMOB, HAaXOXICHHE B MPUPOJE.
dusznueckue W XWMHUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus U Kamus). OKCUAbl |
TUIPOKCHIBI HATPHS U Kausl. [I[puMeHeHne MIEeNOYHbIX METAJUIOB U KX COCITMHEHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM M KaJbLMK: noyioxkeHue B [lepuoanueckoit
cucremMe xumudeckux 3neMeHToB . 1. Menaeneesa, CTpo€HHE UX aTOMOB, HaXOXKJIECHUE



B npupone. Pusnueckue M XUMHUYECKHE CBOWCTBA MarHus M Kaublus. Baxneimme
COCIMHEHUsI Kalblug (OKCUJ, TUIAPOKcHI, coyid). JKECTKOCTH BOJABI M CHOCOOBI €&
YCTpaHECHHS.

AnmroMuHui: ojoxenue B [leproanueckoi cucteMe Xxumudeckux snementon /1. W.
MenpneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B Npupoae. PU3MYECKUE U XUMUYECKHUE
cBOICTBa amfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA U TUAPOKCUIA AITFOMUHUS.

Kenezo: nonoxenne B Ilepuognueckoi cucteMe XUMHUYECKUX 3ieMeHTOB J[. .
MeHeneeBa, CTpOCHHE aToMa, HaXxOXJeHUe B Ipuponae. PuU3NuecKue M XUMHYECKUE
cBoMcTBa xene3a. Okcunpl, Tuapokcuabl U conu xenesa (I1) u xenesa (11l), ux cocras,
CBONCTBA U MOJIYyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIJIABOB, UX (PU3NYECKUMHU CBONCTBAMH,
U3y4eHHWE  Pe3ylbTaTOB  KOPPO3WHM  METaUIOB  (BO3MOXXHO  HCIOJIH30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIAa KaJbLIUs U HATPUs C BOJOUN
(BO3MOXHO MCIIOJIb30BAaHHE BUICOMATEPHAIOB), UCCIEIOBAHUE CBOMCTB MKECTKOU BOJIBI,
Ipoliecca TOpPeHHs Keje3a B KUCI0poie (BO3MOKHO MCIIOIb30BAHUE BUIECOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHMS KAaU€CTBEHHBIX PEAKIIUN HAa MOHBI: MAarHUs, KaJIbIHs, aTIOMUHHUS,
nuHKa, kene3a (1) u xenesza (lll), menu (1), HaOmOMeHNE W OmMHMCaHWE IMPOIIECCOB
OKpaIlMBaHUs TJIAMEHU MOHAMHU HATPUS, KU U Kajdblus (BO3MOXKHO HCIOJIH30BaHUE
BUJICOMATEpPUAIIOB), HCCJeN0BaHWE aM(OTEpPHBIX CBONCTB THAPOKCHUAA AITIOMHUHHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE OHKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «Baxnenmme
METaJUIbl U UX COCTUHEHUS».

XuMHS 4 OKpPY:KaIIas cpeaa

BemectBa u  marepuasibl B IIOBCEAHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuii B ObiTy. IlepBas momomrs mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKalIied cpeasl (mpenenbHas JOMyCcTUMAast
KOHLIeHTpauus Bemects, naigee — IIJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
npooseM.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpas3IoB MaTepHalioB (CTEKJIO, CIUIABBI METAJJIOB, TMOJUMEPHBIE
MaTEPHAIIBI).

Meoscnpedmemmnuie cea3u

Peanuzaiusi MeXNpeIMETHBIX CBsS3€d MpU M3YYeHHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSITHIA, TaK
U TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMU JJi OTIEIBHBIX TMPEIMETOB €CTECTBEHHO-
Hay4HOIO LUKJIA.

OO61ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJ3, CHHTE3, Kiaccu(uKamys, TI[epUuOJAUIHOCTh, HAONIOJACHUE, HSKCIICPUMEHT,
MOJIETUPOBAHUE, HM3MEPEHHE, MOJIeNb, SIBJICHUE, MApPHUKOBBIA 3(PQEeKT, TEeXHOJIOTHUS,
MaTEepHUAIIBI.

@duzuka: Marepus, aToM, 3JIEKTPOH, MNPOTOH, HEUTPOH, MOH, HYKJHWJ, WU30TOIBI,
PaAOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUM 3apsii, MPOBOJHUKH, IMOIYIPOBOJAHUKH,



TUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKAasl peIIETKa, CIUIaBbl, (QU3NYECKHE
BEJIMYMHBI, €IUHULBI HU3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3BI,
ComnHie.

buonorus: ¢otocuHTe3, npixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHBIE
yI10OpeHMsI, MUKPOIJIEMEHTBI, MaKpPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpacdus: atmocdepa, ruapocdepa, MHUHEPATIbl, TOPHBIE MOPOABI, IOJIE3HBIE
UCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yabTATHl OCBOCHHS MPOTPAMMbI OCHOBHOTO OOIIETO 00pa3oBaHUs
JOCTUTAIOTCS B XO0JI¢ OOYYCHHMsS] XMMHHU B €IWHCTBE YYEeOHOW W BOCIUTATEIHHON
JESITETLHOCTH B COOTBETCTBUU C TPAIUITMOHHBIMH POCCUHCKUMU COIUOKYJIBTYPHBIMH H
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIIECTBE NMPaBUIaMH U HOPMaMHU
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COIUATA3AIIAN
00yJaromuxcs.

JInaHOCTHBIE pe3ynbTaThI OTpaXkaroT TOTOBHOCTD oOydarommxcs
PYKOBOJICTBOBATHCSI CUCTEMOW TMO3UTUBHBIX I[EHHOCTHBIX OPHUCHTAIMA W PACHIUPCHHE
OTIBITA JICITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HACJICIWIO, TOHMMAHMSI 3HAYCHHSI XMMHUCCKON HAYKU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CMOCOOHOCTH BIAJETh JIOCTOBEpHOM HH(OpMaIeln o TmepesoBbIX
JOCTHKEHUSAX M OTKPBITHUSX MUPOBOW M OTEYCCTBCHHOW XWUMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOIIECTBA;

2) rPaKAaHCKOr0 BOCTIMTAHUSI:

MPEJICTABIICHUS O COI[MAIBHBIX HOPMaX U MPaBUIIAX MEXITMYHOCTHBIX OTHOIIICHUH B
KOJUICKTHBE, KOMMYHUKATUBHOH KOMIICTCHTHOCTH B  OOIICCTBEHHO  IOJIC3HOM,
y4eOHOHCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYTUX BUJIIAX ACSITEILHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIBHOCTH  TPHU  BBINOJHEHUU  YYCOHBIX,
MO3HABATEIBHBIX 33744, BHITIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUH YI€OHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aWMOIIOMOIIM B IMPOIECCE 3TOU
y4eOHOM JIeATEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHUE M IOCTYIKH CBOMX
TOBApHIEH C TIO3UIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
TIOCJICICTBUH TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PCHUECKUE TIPEACTABICHHUS O BEIIECTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISIONINE OCHOBY
JUIE TIOHUMaHHs CYINTHOCTH HAyYHOW KapTHHBI MUpa, MPEACTaBiIcHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOJIbI, B3AaUMOCBS3SIX YeJIOBEKa C MPUPOJIHON cpeaoH, o
POJIM XMMHH B MIO3HAHUU STUX 3aKOHOMEPHOCTEHH;

MO03HABATEIHLHBIC MOTHBBI, HAIPABJICHHBIC HA MTOJIYYCHHE HOBBIX 3HAHUH 110 XUMUH,
HEOOXO0IMMBbIE ISl OOBSICHEHHSI HaOII0AaeMbIX MPOILIECCOB U SIBJICHUI, MO3HABATEIBHOM,
WH(OPMAIMOHHOW U YUTATEIHLCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITCIIEHON
paboThl ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPaTypOil, JOCTYIMHBIMU TEXHUYECKUMHU
cpencTBaMu WH()OPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOYy4YeHHMIO M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMOOOpa30BaHUIO, MTPOCKTHON M HCCIENOBATEIBCKONW AEATEILHOCTH, K
OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH U YPOBHS 00YUYEHUS B JalIbHEUIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 3I0POBbS:

OCO3HAHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUE TIOCIICACTBHIA U HEMPHUATHE BPETHBIX
npuBblYeK  (YMOTpeOJIeHUs  aJKOTOJIs, HApKOTHUKOB, KypeHHs), HEO0OXOJIUMOCTH
coOroIeHUsT MpaBuil O0E30MACHOCTH TPH OOpalIeHUH ¢ XWUMHYECKHMH BEIIECTBAMU B
OBITY U peallbHOM KU3HU;

5) TpyaoBOro BocIMTAHUSI:

UHTEpEC K NPAaKTHYECKOMY H3yueHHUIo Tmpodeccuii U Tpyna pa3iuyHOTO pPoJa,
YBOXCHHE K TPYAy M pe3yJbTaTaM TPYIOBOW NEATEIHLHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHEHHsI TPEIMETHBIX 3HAHWMA 1O XUMHH, OCO3HAHHBIM BBIOOP HMHIWBUIYabHON
TPACKTOPUU TPOJOKCHHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOINECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npo(eCcCHOHANBHON JIEATeILHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHW, TOTOBHOCTH
aIalITUPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHNS:

HKOJIOTHUECKH I1eJIeCO00pa3HOe OTHONICHHE K MPHUPOJE KaK MCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHE IEHHOCTH 3JI0POBOTO M 0€301acHOTO
oOpa3a KU3HMU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXHYECKOMY 3JIOPOBBIO, OCO3HAHHME IICHHOCTH COOJIFOJICHUS TIPaBHJI 0€30MacHOTO
MOBEJICHUSI TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JIFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IOJTy4aeMble MPH H3YYECHUU XUMHUHU, IS
pelieHus 3a7a4, CBSI3aHHBIX C OKPYXKAIolleH MPHPOJAHON CPENOH, /IS TOBBIIICHHS
YPOBHSI DKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHSI TJIOOATILHOTO XapakKTepa IKOJIOTHUECKHUX
npoOiieM W TMyTed WX PEeIIeHUs TMOCPEACTBOM METOJ0OB XHUMHUHU, JKOJIOTUYECKOTO
MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B TIO3HABATEIIbHOW, KOMMYHHUKATHBHOH W
COLMAJIBHOM MPAKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX  Ppe3yJIbTAaTOB  BBUICHSIOT  3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs, NPUHIUII,
runoresa, (akt, CUcTemMa, MpoIecc, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE HCIIONh3YIOTCS B
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MpEAMETaX W MO3BOJIIIOT Ha OCHOBE 3HAHUN W3 3THUX
npenMeToB (OPMHUPOBATH TPEJCTABICHHE O IEJOCTHOW HAyYHOW KapTUHE MHpa, U



VHUBEpCalIbHbIE  y4eOHBbIE  JEUCTBUSA  (ITO3HABaTEJIbHBIE, KOMMYHHUKAaTUBHBIE,
peryJsTUBHBIC), KOTOpBIE obecrieunBaroT  (GOpPMHUPOBAaHHWE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOMN AESTEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE Y4eOHbIE [1€iiCTBUSA

ba3oBble Jloruyeckune A1efMCTBUS:

YMEHHSI HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] TTPU OCBOCHUHU 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATh WX XapaKTEpHbIC TPU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C JIPYTUMH TOHSTHSAMH), HMCIOJIB30BAaTh TOHATHSA IS
OOBSICHEHUSI OTHCNbHBIX (PAKTOB U SIBJICHUW, BBHIOMpATh OCHOBAHUSI U KPUTEPUU IS
KJacCU(PUKAIMK XUMUYECKUX BEIIECTB W XHMHUUYECKHX pEaKIUi, YCTaHaBIUBATh
MPUYNHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTAMHU H3Y4YCHHUS, CTPOUTH JIOTHUECKHUE
paccyxJeHusi (MHAYKTUBHBIC, JI€NYKTUBHBIC, II0 aHAJOTHUM), JeJaTh BBIBOJBI H
3aKJIIOYCHUS;

YMEHME TPUMEHATh B IMpolleCCE€ TO3HAHUSA TMOHATHUSA  (IpPEeIMETHBIE W
MeTaInpeaMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIETH, HCIOJIb3yeMble B XHUMUU,
peoOpazoBhIBaTh IMHUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC IIPEACTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI JIEMEHTA), XUMUYecKast (hopMyIia U ypaBHEHHE XUMUYECKON
peakuy — MPHU PEIICHUH y4eOHO-TIO3HABATEIBHBIX 3aJ1ad, ¢ YYETOM ITHX MOJCIbHBIX
MPEACTaBICHUN BBISBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XHMHUYECKHUX pEaKIui, BBIABIATH OOITHE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBA3M W MPOTUBOPEUMS B H3Yy4AEMBIX
MpoIeccax u sIBJICHUSX.

ba3oBble uccienoBarelbCKue JeHCTBUS

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B KA4eCTBE MHCTPYMEHTA
MO3HAHMS, a TAaKKE€ B KAYECTBE OCHOBHI Il (DOPMHUPOBAHUSI THIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKAa3bIBAEMBIX CYKJICHUH;

npuoOpeTeHrne OmbIiTa MO0 TUIAHUPOBAHHWIO, OPTaHU3allMkd U  TMPOBEICHUIO
YYCHHYECKUX IKCTICPUMEHTOB, YMEHHE HAOI01aTh 32 XOJA0M TIPOoIlecca, CaMOCTOSTEIIbHO
MIPOTHO3UPOBATH €T0 PE3YNbTaT, GOPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTamM
MPOBEIEHHOTO OIBITA, UCCIIE0BAHNUS, COCTABIIATH OTUYET O MPOIeTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATH WH(OOPMAIIHIO PA3TUIHBIX
BUJIOB U (opM TIpeACTaBICHUSA, TMOIy4YaeMyl €3 pa3HbBIX HCTOYHUKOB (HAYy4HO-
MOMYJISIpHAS JIUTEPATypa XUMUYECKOTO COJIEpIKaHMsI, CIPABOYHBIE MOCOOMS, PEeCypChl
NHTepHeTa), KpPUTUYECKH  OLEHUBATh  NPOTUBOPEUMBYID U  HEJIOCTOBEPHYIO
uH(pOpPMAIINIO;

yMEHHE TPUMEHATHh pa3IMYHbIE METOJbI M 3alpoChl TpHU TOUCKEe U 0oTOope
uH(pOpMaIIUKU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JIJISl BBIMOJHEHUS YU€OHBIX U
MO3HABATENbHBIX 3aJlay  OMNPEJeIEHHOr0 THUMA, MPUOOPETEeHHE OmbiTa B 00JacTH
HCIIONTh30BaHMs  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHWH,  OBJAJCHUE
KYJIbTYpOH aKTUBHOT'O MCIOJIb30BaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEILHO
BBHIOMpATh ONTHMATbHYI (OpMYy MpeacTaBieHHs WHGOpPMAIMM U WIUTFOCTPUPOBATH



peniaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, MarpaMMaMu, ApyruMu popmamu rpaduku
U UX KOMOUHAIUSIMU;

YMEHUE  HCIONb30BaTh M  aHaJU3UpoBaTh B  Ipolecce  ydyeOHOM u
UCCIIEIOBATEILCKOM  JIEATENBHOCTH HMH(POPMAIIMI0O O BIUSHUU TMPOMBIIUICHHOCTH,
CEJILCKOI0 XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEN TPUPOJHOMN CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1eiCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B X0j€ Auanora U (Wid) IUCKYCCHH) IO CYIIECTBY
o0cyx/1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEJI0KEHHON 3a7a4K;

YMEHUS MPECTaBIATh NOJYyYEHHBIE PE3yJIbTaThl TO3HABATEIBHOUN JESITENBHOCTH B
YCTHBIX M NHCbMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALUI0 PE3YJIbTaTOB BHINOJHEHUS
XUMHYECKOT0 JKCIIepuMEeHTa (J1abopaTOpHOrO OMbITa, JIa0OpaTOpPHON pabdoOTHI IO
HCCJIEIOBAaHUIO CBOMCTB BELIECTB, YYEOHOIO IPOEKTA);

yMEHHUS  y4eOHOTO COTpYAHMYECTBAa CO CBEPCTHUKAMH B  COBMECTHOM
ITIO3HABATEIBHOM M MCCIIEN0BATEIBCKON AEATEIPHOCTH IIPU PEIICHUH BO3HHUKAOIIAX
npo0OsieM Ha OCHOBE ydéra OOIIMX MHTEPECOB W COTJIACOBAHUS MO3UIMK (00CYXIeHUs,
OOMEH MHEHUSIMHU, «MO3TOBbIE€ IUTYPMbI», KOOpPAMHAIMS COBMECTHBIX JEHCTBUH,
oTIpejiesIeHne KPUTEPUEB MO OIICHKE KaueCTBa BHIMIOJIHEHHOW paboThl U APYyTHE).

PeryasiTuBHBbIC YHUBeEpCAJbHbIC YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTEIBHO OINpEAENATh ILEJNU JIEATEIbHOCTH, IUIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJMPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NEeSITENbHOCTh, BbIOMpaTh Hambosee 3(QeKkTuBHBIE CHOCOOBI pelieHus Y4YeOHBIX U
[IO3HABATENBHBIX  3a/a4, CaMOCTOSITEJIbHO  COCTaBJISITh  WJIM  KOPPEKTHUPOBATh
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUM IPHU BBINOJHEHUU 3aJaHUM C YYETOM ITOTYyUECHUS
HOBBIX 3HaHUM 00 WH3yyaeMbIX OOBEKTaX — BEIIECTBAX M peaKlUUsiX, OLEHUBATh
COOTBETCTBHE IMOJYYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIM, YMEHHE HCIIONb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUU 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO O0SA3aTENBbHOTO COJEpPKaHUS,
YCTaHOBJIGHHOTO JTaHHOW (henepanbHON paboueil mporpamMMoil, BBIACNSIOT: OCBOCHHBIC
0o0y4JaIMUMHCS Hay4HbIE 3HAHUS, YMEHHUS M CIOCOOBI JAEWCTBUM, cnerudpudeckue s
NPEIMETHON 00J1aCTH « XUMHUSI», BUABI IEATEIBHOCTH IO MOJIYYEHUIO0 HOBOTO 3HAHMUSI, €r0
MHTEpIIpEeTalui, MpeoOpa3oBaHUI0 M NMPUMEHEHHIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIUsIX.

K xonmy oOyueHust B 8 Kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

®PACKpPBIBATh CMBIC OCHOBHBIX XHUMHYECKMX TIOHATHUNA: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAsA U
HEOJIHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPDHAS MAcca, MaccoBasi A0JIsI XUMHYECKOTI0 JJIEMEHTA B
COCIMHEHUHU,  MOJSIpDHBIK ~ 00BEM,  OKCHJA,  KHUCJOTa, OCHOBaHHUE,  COJlb,
AIIEKTPOOTPUIIATEIBHOCT, CTEIIEHb OKHUCIEHUs, XUMHUECKasl peakius, Kiaccuduxanus



peakuuii: peakuuu COEIUHEHUs, PEAKLUHU Pa3JIOKEHUs, PEaKLUU 3aMELICHUs, PEaKkLuu
oOMeHa, 3K30- U 3HJOTEPMHUUYECKUE PEAKIMHU, TEIUIOBOM 3(PPeKT peakuuu, sapo aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHAas OpOWTallb, paJuyC aTOMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HENOJIsIpHAas KOBAJEHTHas CBsA3b, MOHHAs CBSA3b, WOH, KATHOH, aHWOH,
pacTBOp, MaccoBast 10Jisl BellecTBa (IPOLEHTHAs KOHIIEHTPaLUs) B PACTBOPE;

® WULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TU
HOHSTHS IIPU ONIMCAHUM BEILIECTB U UX MPEBPAILECHUN;

® 1CII0JIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JUIsl COCTaBiIeHMsS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® ONpPEJEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIICHb
OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSAX, NPUHAIICKHOCTh BELIECTB K
ONpeNeIEHHOMY KJaccy COeAuHeHul 1o ¢opMmynaMm, BUA XHMHUYECKOM CBS3U
(KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCANHEHMSIX;

e packpbiBaTh  cmbica  llepmommueckoro  3akonma JI. WM. Menneneesa:
JNEMOHCTPUPOBATH TOHMMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOWMCTB XMMHMUYECKHX
AIIEMEHTOB OT UX MojokeHus B llepuoanueckoi cucreme, 3aKOHOB COXPAHEHHSI MacChl
BELIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOI'O YUYEHHs, 3aKOHa ABOraapo;

® ONUCHIBATh M XapakTepu3oBaTh TabiuuHyto (opmy Ilepumonnyeckoil cucTeMsl
XMMHMUYECKHX D3JIEMEHTOB: pa3iuyaTh MOHATHS «riaBHas noArpynna (A-rpynma)» u
«moboyHass mnoarpynna (b-rpymnma)», Manele u  OOJbIIME TEPUOJBI, COOTHOCUTH
o0o03HaueHus, KoTopble MMeroTcs B Tabmuie «llepuonnyeckas cucreMa XHMHYECKHX
anemenToB JI. M. MenaeneeBa» C 4YHMCIOBBIMH XapaKTEPUCTUKaMU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsiA  sapa, oOIlee 4YHCIO DJIEKTPOHOB U
pacnpe/ieleHle UX M0 JIEKTPOHHBIM CIIOSIM);

e KIacCCU(PUIMPOBATh XHMMUYECKHE DBJEMEHThl, HEOPraHWYeCKHue BEIIECTBa,
XUMHUYECKHE peakiuu (10 YHUCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerioBoMy 3P dekry);

® XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHME CBOWCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAas ONMCAHME NPUMEPAMU MOJIEKYJSIPHBIX ypaBHEHUM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

® POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KauyeCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMUHbIX YCIOBUSX;

® BRIUUCIISITH OTHOCUTENIbHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAaccChl BEIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa MO (popMmyne cOoearHEHUs, MacCOBYIO JOJIO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaklnu;

® [IPUMEHATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON JEATENbHOCTH — AaHAIU3 |
CHUHTE3, CpaBHEHHME, O0O0OO0OLIeHHe, CHCTeMaTU3aluio, KilacCU(UKalMIO0, BbISBICHHUE
IPUYMHHO-CIIEACTBEHHBIX CBSI3€M — JUIsl U3YYEHMsI CBOMCTB BELIECTB MU XUMHUYECKHX
peakiuii, ecTeCTBEHHO-HAay4Hble METOJbl IO3HaHWs — HAOIIOACHHE, H3MEpPEHue,
MOJICJINPOBAHUE, SKCIIEPUMEHT (pEasIbHbI U MBICJICHHBIN);

e ClIe/IOBaTh IpaBWiaM I10JIb30BAaHUS XMMHUUYECKOM MOCYAOH M JabOpaTOpHBIM
000pyZOBaHMEM, a TAaKXKeE IpaBUiaM OOpaIlIEHUS C BEIIECTBAMH B COOTBETCTBHM C



MHCTPYKIHUSMU IO BBIMOJIHEHHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO U
coOupaHuio ra3000pa3HbIX BemiecTB (BOJOpPOJa W  KHUCIOpOJa), MPUTOTOBICHUIO
PacTBOPOB C OIMPENEIEHHON MACCOBOM J0JIEM pAaCTBOPEHHOIO BENIECTBA, UIAHUPOBATH U
MIPOBOJIUTh XUMHYECKHE SKCHEPHUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB IIEJIIOYEH U
KHCJIOT C IOMOIILbIO MHAUKATOPOB (JIAKMYC, (heHONI(PTaTCHH, METUIOPAHK U APYTHE).

K konmy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

® PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX TMOHSITHH: XUMUYECKUU 3JIEMEHT,
aToOM, MOJIeKyJla, HWOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas peakius,
XUMUYECKasi CBs3b, TEIUIOBOM A(h(EeKT peakuuu, MOjiab, MOJSPHBIH O00BEM, pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOLMALNS, PEaKUUH HOHHOIO
oOMeHa, KaTaau3aTtop, XUMUYECKOe paBHOBECUE, oOpaTHUMble U HEOOpaTHUMbIE peakluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(POTEPHOCTb, XHUMHUYECKas CBs3b (KOBaJCHTHas,
MOHHAs, METaJNInYecKas), KpHUCTaJUIMUecKas pemiéTka, KOppO3Hsl METauIoB, CILIABBHI,
CKOpOCTh XMMHMYECKOW pEaKuu, MNOpeAcnbHo nomyctumas KonmeHtpauus [IJIK
BEILIECTBA;

® WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSITHUH M NPUMEHSTh
9T MOHSTHS NIPU ONMKMCAHUU BEILLIECTB U UX MPEBPALCHU;

® JICTIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY /IS COCTaBleHUS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEaKIUM;

® OMpeJeNsATh BaJICHTHOCTh W CTEMEHb OKHCJICHHUS XHUMHUYECKHUX JJIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOT0 COCTaBa, MPUHAIEKHOCTD BEIIECTB K OMpPEAeIEHHOMY KIlaccy
coenmvHeHUd 10 (dopmynaMm, BHA XUMHYECKOW CBA3M (KOBAJIGHTHAs, WOHHAsi,
METaJUTMYeCKas) B HEOPTraHWYECKUX COCAUWHEHHUSX, 3aps] HOHA M0 XUMHYECKOH
dbopMyre, xapakTep cpenbl B BOJHBIX PACTBOPAaX HEOPraHWMYECKHX COCAMHECHUM, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbichn llepuommueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHUMAHHUE: OMHUCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO GopMy
[lepuoanueckoil cHUCTEMBbl XUMHUYECKHX DJJIEMEHTOB: pa3inyaTh IMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», mansie u Oosbliue
MEPHUOJIbI, COOTHOCUTHh O0O03HAUEHUS, KOTOPhIE UMEIOTCS B MEPUOJIUYECKON Tadnwuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M
3apsiy sapa, O0IIee YHCIIO AIEKTPOHOB U pacIpeliesieHue WX MO AJIEKTPOHHBIM CIIOSIM),
O0OBSCHATH O0ITHE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB U MX COCIMHECHUI
B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX MOATPYIIN € YYETOM CTPOCHUS UX ATOMOB;

® KIaCCH(PUIIMPOBATh XUMUYECKHE OJEMEHTBhI, HEOPraHWYECKHUE BEIIeCTBa,
XUMUYECKHE pPeaKuuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIMHU BELIECTB, IO
TErI0BOMY 3(PpeKTy, 10 UBMEHEHHUIO CTENIeHEN OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB);



® XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHCTU(PUICCKIE XUMHUECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPKasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUYECKUX PEAKIIU;

® COCTaBJISITh YPAaBHEHUS SJICKTPOIUTHUUYECKOW IUCCOIMAIMN KHUCIOT, Iejouel u
CoJIeH, TOJNHBIE M COKpAlll€HHbIE YpaBHEHHS peakluii MOHHOTO OOMEHa, YpaBHEHUS
peakiuii, MOATBEPKAAONIUX CYIIECTBOBAHUE T'€HETHUYECKON CBSI3M MEXKY BEllleCTBaMU
Pa3UYHBIX KJIACCOB;

® pacKphIBaTh CYIIIHOCTb OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTaBJICHHS SJIEKTPOHHOTO OallaHca ATUX PeaKIuii;

® POTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBHUCHUMOCTH OT HX CTPOCHUS,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

® BRIUUCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0O XUMHYECKOTO 3JeMeHTa Mo (opMmyse COeIUHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEAKIIHH;

e coONM0IaTh TpaBWjIa TMOJB30BAHUS XHWMHUYECKOM TOCYIOW H J1abopaTOpHBIM
o0opyloBaHHEM, a TakXkKe IpaBujia OOpalieHusi C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO U
coOupaHHIo Ta3000pa3HbIX BEIIECTB (AMMHUaKa U YTJIEKUCIIOro rasa);

® IPOBOJIUTH PEAKIMHU, TOJATBEPKAAONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEILIECTB: pPACMO3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpoMHI-, HOAUI-, KapOOHAT-,
docdat-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

® IPUMEHSATH OCHOBHBIC OIEpAIlMU MBICIUTEIBHON NESITEIPHOCTH — aHAIU3 WU
CHHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEMATH3allui0, BBISBICHHE  MPUYUHHO-
CJIEJICTBEHHBIX CBSA3€HW — JUIsI M3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyUHbIE METOJIbI TTO3HAHUSI — HAOIIOJCHUE, U3MEPEHUE, MOJICITUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (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 xuumudeckue 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.eds00.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



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa 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



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

9 KJIACC

KounyecTBO 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 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 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 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas 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-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA 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 INIVIAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padorta Ne 1 «IIpaBwiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Bubmmorexa LHOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnmnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie M CIIOXKHBIE BEIIECTBA 1 bubnnorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUECHHUE 1 bubnmorexa [IOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyiia. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTtHocHTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosbs. Mossipras bubnmoreka [JOK
Mmacca https://m.edso00.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koan4decTBa, Macchl BEIIECTBA M0 bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [OK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponsnas padora Nel no teme «BemiectBa bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peak iy OKUCIIEHUS, TOPEHNUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpATOpHH 1 NPOMBILLICHKOCTH https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MOHSATHE O TEPMOXUMHUYECKOM YPAaBHCHHH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI lro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa LHOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/Ff0d542e
33 Brruucnenus o00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero u3BECTHOMY KOJUYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0B
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOILICHUI Ira30B
35 du3nyecKue U XMMHUECKIE CBOMCTBA BOJIEI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. I1 0
octaB ocHoBaHuil. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Boaa kak pactBoputens. Hacklmenaslie u
37 He}?acm epHHme paCTBO Bl MaIiOBaﬂ 01 bubmorexa [JOK
H PacTBopbL A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE PACTBOPOB C OMPEACIEHHOM bubmorexa LHOK
p N N p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBAY
39 KonTtponbHast padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(pUKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

45 [Tonydyenue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
t t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIaCCH(PUKAITUN
51 XUMHUYECKUX dNieMeHTOB. [ToHsTHE O Tpymmax bubmmorexa LOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4YecKux annemMeHToB /1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmorexa [JOK
P > TPYITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero nosioxeHuto B [lepuoauueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

S DA3BHTIA HAyKH H,,HpaVKTHKH' A 1. ! https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHAS 110IIpHAs XUMUYECKAs CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeronsapHas XUMHUYECKasl CBSI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens, oKuCeHI 1 https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakit https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 Tloustue o runponuze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

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

68

PesepBHbIil ypok. O0001ICHNE 1
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