MHUHHCTEPCTBO ITPOCBEIEHUS POCCHACKON ®EJEPALIMH

Munncreperso obpazosanus Pazanckoii obaacTn

AAMHHHCTPALIHS MYHHIHNAILHOro obpasosanus - Muxaiaosckui

MYHHIHOAJALHLIH paiion Paszanckoi ofiacrn

PACCMOTPEHO

Pyxosoaurens HIMO
YYHTENEH eCTeCTBEeHHO-
MaTEeMaTHYECKOrO LNK/IA

CNOL Y teceasrn Of

Jonrymuna C.H.

Mpotokon Ne 4 _or« 29 »
a&‘g(}ma 2.024r.

MOY "Buaenckas COHI"

COI'JTACOBAHO YTBEPXJEHO
3amectutens qupekropa  Jupexrop MOY
mo. VP "Bw'_suf ; CQPU"

/1

Mopozosa [".10.

«gj » b/ ere, 2.

Aj'.\

xyamum JLA.

PABOYAS MTPOI'PAMMA
(ID 5603777)

y4ebnoro npeavera «Xumus. basoselii yposenn»

Juist obyuatowxes 8 = 9 knaccos

c.Buaenxka 2024 r.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepalibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu NOa€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU coAepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHWIM K pe3yJibTaTaM OCBOCHMSI OCHOBHOUM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHME XHMHH CIY)XKHUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUM OOECHEUMBAIOTCA CIEHM(PUKON
colepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCS  MEAarorMyecKu
aJlanTUPOBAHHBIM OTpa’kKeHHWEeM 0a30BOM HAYKH XMUMHH Ha OMpPeeIEHHOM 3Tare eé
pa3BUTHSA.



Kypc xumun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM UM HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHATUHN
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl MPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl 10 NPHHLMILY
ITOCJIEA0BATEIBLHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS W IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IMPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM TO3HaHMS B Hayke. M3ydeHne XvMuM NPOUCXOAUT C TNPUBJICUECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUpy,
«bunonorus. 5—7 xknacce» u «Puszuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMHUU MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHUYECKHX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYMHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

ITpu u3yyeHun XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs BaXKHOE
3HaYeHUE NMPUOOPETN TAKUE LIETH, KaK:

— (GOpMHUPOBAaHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM



METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrieueHue yciloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (¢opmupoBaHue o00mEeHd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM YHCJIE YMEHHMH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIer0 MHUpa, MCIHOJIb3YyS 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YyYCHUH
XUMHH, TPUMEHATh WX MPH pEHIeHHH NpoOJieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHue y OOy4arommxcs TyYMaHUCTHUYECKHX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOQWiIs U HANpPaBICHHOCTH JalbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX JMJIs M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHUM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BellecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue Bemects. [lonsTue o
METO/Iax MO03HaHUs B XUMUU. YucThle BenecTBa U cMecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U cll0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewiecTB. OTHocUTENbHas aToMmHass Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTa B COSTUHECHUH.

KomunuectBo BemecTtBa. Monbs. MonsipHas Macca. B3auMocBsA3b KOIMYECTBA, MACChI
W 4YuClIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€rsl mo ¢dopMynaM XHUMHUYECKHUX
COCIMHECHUM.

OU3NYECKUE U XUMHUUYECKHE SIBIICHUS. XUMHUYECKasl peakius U €€ NpU3HaKu. 3aKOH
COXpPAaHEHHUSI MAacCChl BEHIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukanus XUMHYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XWMHYECKOW TMOCYJO0M, MpaBujiaMd pabOThl B JlabopaTopuu U
npuémamMu oOpaleHusi ¢ J1abOpaTOpHBIM OO0OpPYJAOBaHUEM, HW3YYEHHUE U OIHMCAHUE
(U3UYECKUX CBOMCTB OOpa3IOB HEOPTraHWYECKUX BEIISCTB, HAOIIOJCHHUE (PU3MUESCKUX
(T1aBieHUE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUTIEHUE U KOHCHCALIUS
BOABI) W XUMHUYECKMX (TOpEHHWE CBEYM, TMPOKAJTUBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICCTBHE MeJa C KUCIOTOM) SIBICHWM, HAONIOJCHHE W OINKCAaHWE MPU3HAKOB
MPOTEKaHUS XUMUYECKUX peakuuid (paszioKeHHe caxapa, B3auMOJCHCTBUE CEpHOU
KUCJIOTBl C XJIOpUIOM Oapus, pazioxkeHue rujapokcuna meau (ll1) mpu HarpeBanuw,
B3auMOJIeHcTBHE kene3a ¢ pactBopoM conu meau (1), uzydenue crnocoboB pazaeneHus
cCMeceil: C TMOMOIIbI MarHuta, GUIBTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUISINUA,
xpomatorpadusi, TPOBEJEHNE OUYHUCTKH TOBAPEHHON COJM, HAOJIOJCHUE U OMHCAHUE
pe3yJbTaTOB TIPOBEJACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT W OpOCTOE
BelecTBO. Haxoxaenne Kuciopona B mpupoje, Gu3nueckrue U XUMUYECKHE CBOWCTBA
(peaxiuu ropenust). Oxcunsl. [Ipumenenue kucnopoaa. CriocoObl OMTydYeHHs KUCIOPOIa
B jabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUIOTpOTHAsE MOIU(UKALIMS KUCIOPOa.

TernoBoit 3p(heKT XMMUYECKON peakiui, TEPMOXUMUUYECKHE ypaBHEHUS, 9K30- U
SHIOTEPMUYECKHUE peakuuu. TOMINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxkneHuwe Bomopoaa B HPHUPOE,
du3nueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, crocoObl moiyueHus. Kucnorsel u
COJIH.

MosipabIii 00BEM Ta30B. Pac4EThI M0 XUMUYECKUM YPaBHECHUSIM.



@dusnyeckue cBorcTBa BOAbl. Bona kak pacrBopureinb. PactBopbl. HacelleHHbie u
HEHACBILIEHHBIE PACTBOPBI. PacTBOPpMMOCTB BEMIECTB B BOJAE. MaccoBas 1011 BEILIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuA. Poiib pacTBOpOB B MPHUPOJE U B
KU3HU 4desioBeka. KpyroBopoT BoAbl B MpUPOAE. 3arps3HEHNE PUPOIHBIX BoA. OXpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxkcunpl. Kiaccudukanus
OKCH/JIOB: coJieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecosieoOpasyromue. Homenknarypa okcuaoB. dusnmyeckne U XMMHUYECKHE CBOWCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcuoBanus. Knaccudukarusi oCHOBaHUM: MIENOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @PU3NYECKME W XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyyenne oCHOBaHUM.

Kucnotel. Knaccugukamus kucinor. HomeHnknarypa kucior. Puszndeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psax aktuBHOCTM MeTasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @PuU3NUeCKME W XUMHUYECKHUE CBOWCTBA COJICH.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINPENEIICHUE COAEpKaHUSA KHCIOPOJAa B BO3AYyXE, IOJy4YECHHE,
coOWpaHue, pacrno3HaBaHME W HU3YYEHUE CBOMCTB  KHCIOpOJa, HaOJ0IeHHE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHS U MPEKPAIICHUS
ropenusi (moxapa), O3HaKOMJIEHHE C oOpasllaMu OKCHUIOB M OINMCAHHE HX CBOMCTB,
MOoJy4yeHHe, COOMpaHHe, pPACIO3HABAHMUE W H3YyUYEHHE CBOMCTB BOJIOpoJia (TOpEHHE),
B3auMojieiicTBiue Bojopona ¢ okcugoM wmean  (II)  (Bo3MOXKHO HcCmoONb30BaHUE
BUJICOMATEPUANIOB), HAOIIOJIEHUE O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOJIb,
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHON MAaCCOBOU JOJIEM PAaCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJBI C METAJNIaMU (HATPUEM U KaJblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIEAOBAHUE OOPa3l0B HEOPTAaHWYECKUX BEIIECTB PA3THUHBIX
KJIACCOB, HAONIOZICHUE W3MEHECHMSI OKPACKM HWHIUKATOPOB B PAcTBOpax KHUCIOT U
uiesoued, u3yueHue BzaumojieictBusa okcuaa meau (ll) ¢ pactBopom cepHOl KUCIIOTHI,
KUCJIOT C METAJUIAMU, PEAKLIUI HEUTPAIU3ALINY, ITI0JyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHME OJTHOTO METajjla APYTUM M3 PACcTBOPa COJIM, PEUICHUE SKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHenre KIacChl HEOPTaHUYECKUX COCTMHEHUID.

Iepuoauyeckuii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CrtpoeHue aTomMoB. XHUMHYECKasi CBs3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble MOMBITKUA KJIACCUPUKAIMKA XUMUYECKUX 3JIeMeHTOB. [loHsiTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJTIOYHBIE U MIEJIOYHO3EMENbHBIE METAJLIbI, TaJOT€Hbl, UHEPTHHIE
rassl). JJI€MEHTbI, KOTOpbIe 00pa3yioT aM(pOTEpHBIE OKCUABI U TUIAPOKCUIBI.

Ilepnonnueckunt 3akoH. [lepnoguueckas cucrema xuMudeckux anemeHtos J[. U.
MenneneeBa. Koportkonepuognas u juHHONepuonHas ¢opmbl I[lepuonuueckoit
cucTteMsbl XUMH4eckux daeMeHToB 1. M. Menneneesa. [lepnoael u rpynmnsl. @usnyeckui
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI SJIEMEHTA.



Ctpoenue aromoB. CoctaB aTomMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHYECKUX 3JIeMEeHTOB llepuoanueckoit
cuctrembl J[. WM. MeHneneeBa. XapakTepUCTHKA XHMHUYECKOTO 7JJIEMEHTAa MO €ro
noJjioxkeHuro B [leprnonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMS paguyca aTOMOB XHWMHYECKHX  JJEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOIAM.

3nauenue Ilepmonnueckoro 3axkoHa u Ilepmoanueckoil CHUCTEMBl XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuyeckass  cBA3b. KoBajieHTHasi  (MOJsipHas W HEMOJISIpHAsi)  CBA3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHusa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Iporieccsl
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

U3y4eHHE OOpa3loB BEIIECTB METAUIOB W HEMETaIOB, B3aMMOJICHCTBUE
TUAPOKCUIA IMHKAa C pacTBOpaMHM KHUCIOT M IIEJIOYEH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPeakiuii (TopeHwue,
PEaKIMK PA3IIOKEHUS, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peannzanuss MeXNpeIMETHBIX CBS3€M MpU M3YYEHUH XUMUHA B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 UCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK
U TIOHSTHUH, SBISIIOIIUXCSA CUCTEMHBIMH IS OTHACJIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIC MMOHATHS: HAYYHBIM (PakT, TUMIOTE3a, TEOPHSs, 3aKOH,
aHalu3, CHUHTE3, Kiaccuukamus, TEePUOAUYHOCTh, HAONIOACHUE, OKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®dusuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHJ, HU30TOIbI,
PAAMOAKTUBHOCTh, MOJIEKYJA, OJJICKTPUUYECKUH 3apsii, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Ta3, (PU3MUYECKHE BEIMYUHBI, €IUHUIIBI W3MEPEHUSI,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, tumpocdepa, MUHEpaNbl, TOPHBIE IMOPOJbI, MOJIC3HBIC
HCKOTIae€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMUYecKas peakius

ITepuonnyeckuyt 3akoH. Ilepunonnueckas cucrema XxumMudeckux sneMeHToB J[. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTA B U3MEHEHHHM CBOMCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATUs, KAIbIUI U UX COCAUHEHUN B COOTBETCTBUH C
MOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cucteMe U CTpOCHUEM X aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTALUIMYECKOM PpEImIETKA U BUJA
XUMHUYECKOU CBS3H.

Knaccudukanyus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIAcCaM HEOPraHUYECKUX COEAUHEHUN,
TEHETUYECKAs CBSA3b HEOPTraHMYECKUX BEILIECTB.



Knaccudukanus XUMHUYECKUX peakluuid MO pa3iudyHbIM MpuU3HaKaMm (M0 YHCIy U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(DQEKTy, MO M3MEHEHUIO
CTENEHEH OKHUCIIEHUS XUMHUYECKUX DJEMEHTOB, [0 OOpaTUMOCTH, 10 YYacTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUSI.

[lonsitTue o0 ckopocTH XuMHUYecKOoM peakiuu. I[lonstue 00 o0OpaTUMBIX W
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHSTHE O TOMOTE€HHBIX U TIeTEepPOTreHHBIX
peakuusx. [lonstue o karanmse. I[loHsTHE O XMMHYECKOM paBHOBeCHMU. DaKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TOJIOKEHNE XUMUUECKOTO PABHOBECHSL.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AIEKTPOHHBIN OanmaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOW peakuuu. COoCTaBlI€eHUE YPaBHEHU OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/1a 3JIEKTPOHHOIO OaaHca.

Teopust JNEKTPOJIUTHUECKON AUCCOLMALNNA. OJEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Kartvonbl, aHuoHbl. MexaHU3M JIUCCOIMAIMU BELIECTB C PA3IUYHBIMH BUAAMHU
xumMuueckol cBszu. Crenens auccouuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YcCiOBUSA NPOTEKaHUS peakUuil MOHHOrO OOMEHa,
IIOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBONCTBA KUCIOT, OCHOBAaHUN U
COJIell B CBETE MpPEJICTaBICHUM 00 3JIEKTPOIMTHUYECKON auccouumanuu. KauecTBeHHBIE
peakunu Ha HOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX BEIIECTB
— METaJUIOB M HEeMETaUIoB (rpaduta U ajiMasza), CI0KHBIX BEHIECTB (XJIOpHAa HATpHs),
HCCIIEIOBAHUE 3aBUCUMOCTHM CKOPOCTM XUMHYECKOW peakuuh OT BO3JIECUCTBUSA
pazMYHBIX (PAKTOPOB, HCCIAEAOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
Mpoliecca JUCCOIMAUU KUCIOT, MIENO0Yel U cojeil (BO3MOXKHO HCIOJIb30BAaHUE BUIEO
MaTepHualoB), MPOBEICHUE OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIIHUA
MOHHOTO 0OMeHa (00pa3oBaHHME OCajKa, BblJEJIEHNE ra3a, 00pa3oBaHUE BO/IbI), OIMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEakUuil (TOpeHHeE,
peakuuu passioKEHUs, COCAUHEHMs), pPAacllO3HABaHHWE HEOPraHWYECKUX BELIECTB C
IOMOIIBIO KAYECTBEHHBIX PEAKLNI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OO1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenieHu okuciaeHus. CtpoeHue u pu3nyecKrue CBOMCTBA MPOCTHIX BEUIECTB — raJOreHOB.
XYWMHUYECKHEe CBOICTBA Ha TMpuUMepe XJopa (B3aUMOACHCTBME C METaJUIaMH,
HEeMeTaulaMu, 1ienoyamu). Xioposogopoa. ComnsiHas KHCIIOTa, XUMUYECKHE CBOWCTBA,
NOJIyYeHHEe, NMpuMeHeHue. JIefcTBUe XJiopa U XJIOPOBOJOPOJA HA OpPraHW3M YEJIOBEKA.
Baxnenmme XJa0puabl U UX HaXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpymnmnbl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHusl. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEILIECTB
— KUCIIOpoAa U cepbl. AJIOTPONHbIE MOAU(MUKAIIMU KUCIOpOAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOeHUE, GU3NUECKUE U XUMHUECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMpEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas kuciora, (U3NYECKUE U
XUMHUYECKHUE CBOWCTBA (00IIME KaK MPEACTaBUTENS Kilacca KHUCIOT U CIelu(UUIECKHe).
XYWMUYECKHE PpEaKLUU, JIekKAIMe B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOTyYEeHHUS
cepHoi Kucaothl. [IpuMenenne cepHoi KucnoTbl. Coau CepHOUM KHCIIOThI, KAYECTBEHHAs
peakuus Ha cyabdaT-uoH. Haxoxnenue cepbl 1 €€ COeIMHEHUH B IPUPOAE. XUMUUYECKOE



3arpsi3HEHHE  OKPY’KAIoIIEeW Cpelbl COEAMHEHUSIMU Ccepbl  (KUCJIOTHBIE  JIOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

O6mias xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B NpuUpoje, GU3HYEeCcKue u
XUMUYeckue cBorcTBa. KpyroBopoT aszora B mpupojae. AMMHAK, ero (u3HYecKue U
XUMHUYECKUE CBOICTBA, MOJdyuyeHue U npumeHeHre. Coilu aMMOHMS, UX (PU3MYECKHE U
XUMUYECKUE CBOWCTBA, NpUMEHEHHe. KadecTBeHHass peakuuss Ha HOHBI AMMOHHSL.
A3oTHas KHCIIOTa, €€ TmojyuyeHue, (pu3nuecKkue M XMMHUYECKHEe CBOWCTBa (00mue Kak
MpeICTaBUTENsI Kilacca KUCIOT U cnernuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMA B KAaueCTBE MHUHEPANIBHBIX yAOOpeHud. XUMHUYECKOoe 3arps3HeHue
OKpPYXAaIOIEl Cpelbl COCAUHEHUSAMH a30Ta (KUCJIOTHBIE JT0KIH, 3arpsi3HEHHE BO3/yXa,
nmo4Bbl U Boji0éMOB). Docdop, amnorponubie Moaudukamuu docdopa, Puznueckue u
xuMuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora, guznueckue u
XUMHUYECKHE CBOIcTBa, mosiyueHue. lcnonb3zoBanue ¢QocharoB B KadecTBe
MUHEPAIBHBIX YIOOPEHUM.

Oobmas xapakrepucTtrka 351eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHblE  CTENEHU  OKUCICHMs.  YTJIEpoJd, aJJIOTPOIHbIE  MOJIU(DUKALNH,
pacnpocTpaHeHHEe B Mpupoae, (u3Mueckue M XUMHUYECKUE CBOMCTBa. AjcopOuus.
Kpyrosopot yraepoaa B mpupoae. Okcuapl yriaepoaa, ux (QpU3M4ecKue U XUMHUECKHE
CBOMCTBA, JICHCTBUE HA KUBbIE OPIaHU3MBI, [TOJYYEHUE U MPUMEHEHUE. JKOJOTUYECKUE
npo0JieMbl, CBsI3aHHbIE ¢ okcuiaoM yriepoaa (1V), runoresa rio0asbHOTO MOTEIICHUS
KJIMMAaTa, MapHUKOBBIA 3P (eKT. YroybHAass KUCIOTa U €€ CcolM, UX (PU3HYECKHE H
XUMUYECKUE CBOMCTRA, MOyYeHUE U NpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEIMLIMHE, IPOMBILIIEHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHavyasibHbIE TOHATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, ATWJIEH, aleTHJIEH, 3TaHOJ, INIMLUEPHH, YKCYCHas KHUCIIOTa).
[IpupoaHble HCTOUHUKH YTIEBOIOPOAOB (Yrojib, MIPUPOAHBIN Ta3, HE(PTh), MPOIYKTHI UX
nepepadoTku (OEH3UH), UX POJIb B OBITY M IPOMBITIEHHOCTH. [loHsATHE 0 OHOTOTHYECKU
BaXXHBIX BELIECTBAaX: JKHUpaX, Oelkax, YIrJeBOJAaX — U MX pOJU B KHU3HU 4YeJIOBEKa.
MarepuanbHO€ €JUHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COETMHEHMM.

Kpemunii, ero ¢pusndeckne m XMMHYECKHUE CBOWCTBA, MOJyYE€HHWE W MPUMECHEHHE.
Coenunenusi kpemHusi B npupoje. OOume npeacrasieHuss o6 oxkcunae kpemuus (1V) u
KpeMHueBOU kucinore. CHIMKaThl, X HUCIHOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiine cTpouTenbHble MaTepualibl: KepaMuKa, CTEKJIO, ILIEMEHT, OEeTOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAaHUSI CTPOUTENBHBIX MaTepuajoB B
MMOBCEIHCBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJSIHOM KHCIIOTHI,
MPOBEJCHUE KAYECTBEHHBIX PEAaKIUil Ha XJIOPUI-UOHBI W HAONIOJICHHWE NMPU3HAKOB HX
MPOTEKaHHUs, OMBITHI, OTPAXKAIOIINE (PU3NUECKHE U XUMHUYECKHE CBOICTBA TaJIOTEHOB U
UX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpasmaMu  XJIOPUAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C oOOpa3iamMud ceppl U e
COETMHEHUSMH (BO3MOKHO HCIOJIb30BaHUE BHIEOMAaTepUaoOB), HAOIIOIEHUE Mpoliecca
oOyriMBaHMs caxapa Moj ACHCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCIIOThI, H3yYECHHE



XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHON KUCIOTHI, MPOBEJCHHE KaueCTBEHHOU
peakuuu Ha cyib(ar-uoH U HaAONIOJIEHHWE TMpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
dbu3uyeckumMu  cBoMcTBaMH  a3oTa, (ochopa W UX coeAMHEHUNH  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEepUalioB), oOpasliamMu a30THBIX U (GOChHOPHBIX yAOOpEHUH,
MOJIy4eHHe, cCOOMpaHHe, paclio3HaBaHUE M U3YYCHHE CBOWCTB aMMHakKa, MPOBEACHHE
KaueCTBEHHBIX pEaklUuid Ha MOH aMMOHHUS U (PocaT-UOH U HU3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOW KHCIJIOTBI C MEIbBIO
(BO3MOXHO MCHOJI30BAaHUE BHJIEOMATEPHAIIOB), W3YYEHUE MOJENEN KpPUCTATUIMYECKHX
pem€Tok anMmasa, rpaduta, (¢ylsIepeHa, O3HAKOMJICHHE C MPOIECCOM aJCOopOIIH
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM UM YCTPOMCTBOM MPOTHUBOTA3a,
MOJIyYeHUE, COOMpaHHE, pPACIO3HABAHWE M H3YyYEHHUE CBOMCTB YIJIEKHUCIOrO rasa,
MIPOBE/ICHHE KAYECTBEHHBIX pPEaKUWid HAa KapOOHAT WM CHIMKAT-UOHBI U HW3Y4YEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUMEH  CHIMKATHOU
IIPOMBILUJIEHHOCTH, PEIIEHUE JSKCIIEPUMEHTAIBHBIX 334a4d 1o TeMme «Baxuenmue
HEMETAJUTbI U UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO6miast xapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHMH WX
nonoxeHus B llepuonnueckon cucreme xumudeckux snemeHtoB J[. . MenneneeBa u
ctpoeHust aromoB. CTpoeHue wmeTauioB. MeTauiMdeckas CBSI3b M METAJIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJIEKTPOXUMHUYECKUU PsIi  HANpsHKEHUM  METAJUIOB.
Pu3znyecKre 1 XMMUYECKHE CBOMCTBAa MeTaiioB. O011IKe criocoObl MOJyYEeHHs] METAILJIOB.
[ToHsiTHE O KOPPO3UHM METAIIIOB, OCHOBHBIE CITOCOOBI 3alIMTHI X OT KOppo3uu. CruiaBel
(cTainb, 4yryH, JIOpATIOMUHUN, OpOH3a) U X PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[I{esounple MeTauibl: MOJIOKEHUME B llepmoandeckor cuCTEME XUMHUYECKUX
anementoB JI. M. MeHnneneeBa, CTpO€HHE WX AaTOMOB, HAXOXKIEHUE B IPUPOJE.
dusznyueckre M XUMHYECKHE CBOICTBa (Ha mpumepe Hatpus U Kamus). OKcuabl U
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre MEeI0UYHbIX METAJIOB U UX COCITUHEHUIA.

[IlemoyHO3EeMENBHBIE METAIIBI MArHUM WU KAJIBLHK: moJ0keHue B [lepuoguueckoit
cucreMe XxumMuueckux 3iemeHToB J[. . MenneneeBa, CTpoeHME UX aTOMOB, HAXO0XICHHUE
B npupoje. Duznyeckrne M XUMHUYECKUME CBOMCTBA MarHusg W Kaiablusa. Baxueuniine
COCIUHEHUS Kanblug (OKCUA, THAPOKCHH, coiin). JKECTKOCTH BOIBI M CIOCOOBI €&
YCTpaHEHUS.

AmromuHuii: nosnoxenue B [lepuoauyueckon cucteMe XUMHIECKUX 3eMeHToB Jl. 1.
MeHnneneeBa, CTpOEHHE aTOMa, HaxoXJeHHE B npupoae. OHU3NYECKHME U XUMHYECKHUE
CBOMCTBa aTtOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepronnueckoid cucrteMe XuMHUUeCKUX sneMeHTtoB J[. .
MeHnpneneeBa, CTpOEHHE aTOMa, HaxOXJeHHE B npupoac. OHU3NYECKUE U XUMHYECKHUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa (I1) u xenesza (111), ux cocras,
CBOICTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKoOMJIeHHE ¢ 00pa3llaMu METAJJIOB M CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPpPO3UM  METALIOB  (BO3MOXKHO  MCHOJIb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJbIHUS U HATPHS C BOJOU
(BO3MOXHO HCIIOB30BAHNE BHJIEOMATEPHAIIOB), UCCIIETOBAHUE CBOWCTB JKECTKOW BOJBI,
Ipoliecca TOPEHUS Keje3a B KUCI0Poie (BO3MOKHO HCIOJIb30BAHUE BUEOMATEPHUAIIOB),



PU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMN HA UOHBI: MAarHUs, KaJblUs, aTFOMUHMS,
nuHka, xenesa (I1) u xenesa (lll), menu (1), HaGmrOAEHUE M ONMKMCaHUE MPOIECCOB
OKpallluBaHUs IJIAMEHU MOHAMM HATpHsl, Kadusi U Kajdblus (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIE0OBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA ATIOMUHUS U
TUAPOKCUIA IIMHKA, pEIIeHUE SKCIEPUMEHTANbHBIX 3ajad 1o Teme «BaxHeime
METaJJIbI U KX COCTMHEHUSI.

XuMus 4 OKpy:Kamomas cpeaa

BemecTtBa m Marepuasibl B IIOBCEIHEBHOM JKM3HHM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB W XHMHUYECKMX peaknuii B OwiTy. llepBas momoms mpw
XUMUYECKUX 0XKOTaX M OTPABICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHHE OKpY)Kalolled cpeabl (MpefenbHas JOomycTUMast
KoHIleHTpanus BenlectB, nainee — I[I/JIK). Poib Xxumum B pelieHUM 3KOJIOTHYECKHUX
npo0sem.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3loB MaTepHaylioB (CTEKIO, CIUIaBbl METAJIOB, TMOJUMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnuwie ceasu

Peanuzamuss MexXnpenMETHBIX CBA3€H MpU U3YYeHHMHM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK
U TIOHSATUH, SBIAIOMIMXCS CHCTEMHBIMH [IJII OTACIBHBIX TPEIMETOB E€CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHaluu3, CHUHTE3, Kiaccu(ukanus, NEePUOJUYHOCTb, HAOMIOACHUE, HSKCIEPUMEHT,
MOJEIIUPOBAHUE, H3MEPEHHE, MOJIEJb, SIBJICHUWE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepuaibl.

duznka: Marepusi, aToMm, 3JIEKTPOH, NMPOTOH, HEHUTPOH, WOH, HYKIIHI, W30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsij, MPOBOJHUKH, TMOIYMPOBOIHHKH,
IUDJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KPUCTANIMYECKass PENIETKa, CIUIaBbl, (U3UUECKHE
BEITMYMHBI, CJAWHHUIIBI W3MEPEHUS, KOCMHUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MHI,
Comnnre.

buonorusa: ¢otocunrte3, gpixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPATHHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIC
UCKOIIaeMEbIE, TOTUIMBO, BOJHbBIC pecypcehl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINH 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUN W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMSI:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM NEATENBHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH WU COCTABJSIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TNPOEKTHOM U HCCIEIOBATEIbCKOM



JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH U ypOBHS OOy4eHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIMTAHUSL:

MHTEpEC K MPaKTUYECKOMY U3YUeHHIO ITpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEeMHON MpodhecCuOHATBLHOM ASATENBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MIPU U3YYEHUU XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIMII, TUIIOTE3a, PaKT, cUCTeMa, MPOIlecC, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAay4YHOUW KapTHHE MUpA, U YHUBEpCaAJIbHbIC YueOHbIE NEHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHHUSI HKCMOJb30BaTh MNPUEMBI JOTMYECKOTO MBIIIJIEHUS IPU OCBOCHHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC



NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU MOHSATHSIMH), UCHOJIB30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSITh B TIpolleCCe IMO3HAHUS TOHATUS (MPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON PEAKIUU — NPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
3THX MOJENBHBIX MPEACTABICHUI BBIIBISATh M XapaKTEPH30BATh CYIIECTBECHHBIC
PU3HAKK U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE MCII0JIb30BaTh IOCTABJICHHbIE BONPOCHl B KAaYeCTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHre OImbiTa IO IUJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WHEOOPMAIUIO
pa3ITUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKAHUS, CIPABOYHbBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH NPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONpeneIEHHOro THIIa, MPUOOPETEHHE OIbITa B
o0NacTd MCTOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d  HECJIOKHBIMU CXEMaMH, Juarpammamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSIHME OKPYKAIOLIEH NPUPOTHON
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe el CTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4€OHOT'O MPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3urui (00CyX eHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE TMOJYYEHHOTO pE3yJbTaTa 3asBICHHOW II€JIU, YMEHUE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUM 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro MWHTEpIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHIOTCPMHUUECKHUE PEAKIINH, TEMI0BON A((EKT peakiinm,
AP0 aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToOMHas OpOWTallb, PaIUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKHUCJICHHS  3JIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXpPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuoguueckoit
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynna (b-rpymma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa Xumudeckux odyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUue uX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YMUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUEThI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSATH OCHOBHBIE OINEPALlMU MBICIUTENILHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMAaTHU3aluIo, KiIacCU(PUKAIIHUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB MU XUMHUYECKUX PpEaKIHil, €eCTeCTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXe IMpaBuUjiaM OOpallleHus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTh M INPOBOAUTH  XUMHUYECKHE  AKCIHEPUMEHTHl IO
PACIIO3HABAHMUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOIIBIO HHANKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEHIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEb,  BOCCTAHOBUTEJIb,  OKHCIEHWE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKash penieéTtka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTh XHMMHUYECKOMW PEaAKIHH, NPEAETbHO JIOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHSITHHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COCIWHEHUU To ¢dopmyrnaMm, BHI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoid CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YUCIO JJIEKTPOHOB U



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHUHU CBOWCTB 3JICMEHTOB M UX COCIUHCHUHN B
npejenax MaJblX MEPHOJIOB M TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HCOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBY Y4YacTBYIOIIMX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIIOXHBIX BEIIECTB, MOATBEPXKIAas OIHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITH YPaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJICH, TOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHWUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (opMmyie
COCIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJIYYECHUI0O U COOUPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIUM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandyecTBO YacoB
Ne HaumeHoBaHue pa3jiesioB u K I duekTpoHHbIe (LM (POBbLIE)
n/n TeM MPOrpaMMabl Bcero OHTPOJILHBIE paKTHYeCKne o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE OHATHS
Xumust — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 5 bu6mmoteka IIOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemecTBa 1 XuMu4deckue 15 1 bubmnoreka IIOK

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

Htoro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Bosayx. Kucnopon. [lonsitue 6 bubmnoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837c
29 Bogopoa.Ilonsarue o kucnorax 8 1 bubmuoreka [JOK

' H COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6anoreka IIOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COEUHEHUN https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
Xnanecxaﬂ CBA3b. OKI/ICJII/lTe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm

[Tepuonnueckuii 3aKOH U
31 IIepnonnueckas cucrema 7 bu6muoreka [JOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edso0.ru/7f41837c
MenpeneeBa. CTpoeHHne aroma
3.2 XuMuyeckas CBS3b. 8 1 bubnunorexa LIOK
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OKHUCIIUTETBHO-
BOCCTAaHOBUTEJIHbHBIC PEAKIIHH

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

Wroro no pazueny 15 Enbmaorexa IIOK
https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMs 3 Bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3iesioB M TeM (undposbie)
) NMpOrpamMmbl Bcero KOH;pom’HH HpﬁaKT“quK"e odpa3oBaTejbHbIE
e padoThbl padoThI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHE PeaKIIUu
. bubmuorexa [JOK
11 [osropenne u yraybaenue suamuii 3) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca 5
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX brbmoreka [JOK
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuui 6
bu6mmoreka [IOK
1.3 ITEKTPOIUTHIECKAA HCCOLUAIA, 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKHE peakllui B paCTBOPax 5
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6mmoreka [JOK
2.1 OOmas XapaKTepUCTHKA XMMHICCKIX 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmnsl. ["anorenst 5
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bubnuotexa [JOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHCHMU S 6
OO6mrast XxapakTepruCTUKa XUMUUYECKHUX bubnuorexa [JOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHCHMU S 6
OO6m1ast XxapaKTepruCTUKA XUMHYECKUX bubnuorexa [JOK
2.4 aneMeHToB |VA-rpynnsl. Yriuepos u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUH ¥ X COCAMHCHHUS 6
Hroro 1o pasneny 25

Paszngena 3. MeraJiibl 41 X COeIMHEHUA
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bubmuorexa [JOK
3.1 OO6mmue CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Bakneiiine MeTamuibl U UX COCIUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro no pazueny 20
Pasznea 4. Xumus u oKpyskamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa u Marepuansl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosuyecTBo yacoB DJIeKTPOHHbBIE
Jara
Ne Tema ypoka U3yUYEeHU L
o/ yp Beero KonrTpoabubie | IlpakTuueckue A 06pazoBATENBHbIE
padoThI padoThI s pecypeb
1 IIpeamer xumuu. Poiap XUMUM B :KU3HU 1 03.09.2024 bubnuoreka [IOK
yesoBeka. Tena u BelecTra o https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [ToHsiTHE O METO/1aX MO3HAHUS B XUMHUHU 1 03.09.2024 https://m.edsoo.ru/ff0d227e
[TpakTnueckas padota Ne 1 «[IpaBuia
paboThI B 1a00OpaTOpUH U IPUEMBI bubnnoreka [JOK
3 oOpareHus ¢ 1abopaTopHbIM 1 1 10.09.2024 https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucrele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 pasjiesieHus: cMeceit 1 10.09.2024 https://m.edsoo.ru/ff0d26ca
I1 6ora Ne 2
5 «lg)::zlleeleiqe?{CI/II(: i{:ﬁ:cgffa(Ha npumepe 1 1 17.09.2024 brbmiorexa [JOK
. R https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBapEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJICKYJTBI 1 17.09.2024 https://m.edsoo. ru/ffod2a6e
7 XuMHYeCcKre dJIEMEHTBI. 3HAKU 1 94.09.2024 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB e https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTeie U ClOXKHBIE BENIECTBA 1 24.09.2024 https://m.edsoo.ru/ffod2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 01.10.2024 https://m.edsoo. ru/ffod2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Bu6moreka LIOK
10 Xumunueckas popmyina. BageHTHOCTh 1 01.10.2024 https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX DJIEMEHTOB
11 OTHOCUTENbHAs aTOMHAs Macca. 1 08.10.2024 | bubmmoreka IIOK
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OTHOCUTENIBHAs MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
12 3JIEMEHTAa B COEIMHEHUN 08.10.2024 https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Mob. bubnmoreka [JOK
13 Momnsipaas macca 15.10.2024 https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMUYECKUE SIBJICHUS. 15.10.2024 bubmuorexa [JOK
XuMU4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [TpusHaku u YCIOBHsA MPOTEKAHNA 99 10.2024 bubnmoreka [JOK
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 99102024 bubnnoreka [JOK
XHUMHUYECKUE YPABHEHHUSI e https://m.edsoo.ru/ff0d3b88
B
| S e e 11202 | BSOS TIOK
HHeCTB yp o https://m.edsoo0.ru/ff0d5708
peaxkui
K1 -
18 (CanC;HH(E?IfIiHH};;IP(I)ﬁ(P;I{?; P 05.11.2024 | Pubmaorexa LIOK
A b ’ o https://m.edsoo.ru/ff0d3f34
3aMeIleHHsI, 0OMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
bu6mmoreka [JOK
19 SHITUKJIOTIEUCT. O606I£IGHI/I€ u 12.11.2024 https://m.edsoo. ru/ff0d40cA
CUCTEeMaTH3alMsl 3HAHHUH
20 Konrtponsnas padora Nel o teme 12.11.2024 bubnnoreka [JOK
«BermecTBa U XUMHUYECKHE PEAKITUI) " https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
bu6mmoreka [IOK
21 Bo3nyxa. Kucnopon — snemeHT u 19.11.2024 https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
® -
22 mﬁ??? ? iinﬁiqggﬁfﬁefg - 19.11.2024 | Proymorexa [OK
POa (peaKil ’ o https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 okcuaax
CrniocoObl noTy4eHus KUCI0po/ia B
23 71a00paTOPUX U IPOMBIIIIEHHOCTH. 26.11.2024 Eubmorexa LOK

[IpumeHeHue Kkucaopoa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ ekt XuMuIecKoi
pEaKIuy, IOHATHE O

bu6mmoreka [IOK

24 TEPMOXMMHUYECKOM YPaBHEHUU, DK30- U 26.11.2024 https://m.edso0.ru/ff0d4790
SHJOTEPMHUUYCCKUX PEAKIIHSIX
T e e .
35 | Sopemenne aouopes, enosabu e 03.12.2004 | BuGmOTexa LIOK
’ o https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPACHUS
IT 6ota Ne 3 eMe
26 «ﬁilfyligiiiaﬁ EiGELzHHe KI-II/IOCEOII\)/IOI[a 03.12.2024 | bubmaorera LIOK
N ’ o https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOWCTBY
27 Bonopoa — a5emMeHT u npocroe 10.12.2024 bu6mmoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe " https://m.edsoo.ru/ff0d4dd0
28 Ddu3nYeCcKue U XMMUYECKUE CBOMCTBA 10.12.2024 bubmuorexa [JOK
Bojiopoia. [Ipumenenue Bogopoa " https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 IToHsATHE O KHCIOTaX U COIAX 17.12.2024 https://m.edsoo. ru/ffod50d2
Crioco0bI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
30 nabopaTtopuun 17.12.2024 https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 mo Teme
31 «ﬁonyqeﬁne u 1206I/IpaHI/Ie BOJIOpOZa 24.12.2024 bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €r0 CBOWCTBY
MossipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
32 ABoraJipo 24.12.2024 https://m.edsoo.ru/ff0d542e
B -
33 Beb IqucCTJ;Hfa};; iie?ri E:;Iencﬁf;a 14.01.2025 | buomiorexa LIOK
a . Y o https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WM 00BEMY
B .
34 B;I;If{g{igﬂ §a61f eﬁf i; 2:)3(?14?01]—31: 3aKOHa 14.01.2025 | buomiorexa LIOK
yp - Peaxil N R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyecKrue U XUMUUECKHIE CBOMCTBA 91.01.2025 bu6mmoreka [JOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [Tousarue 00

bubmuoreka [JOK

36 WHIUKATOpax 21.01.2025 https://m.edsoo.ru/ff0d59e2
B enb. H e e

37 | nemacsmernue pactops. Maccosas 28012005 | BuGmorera LIOK

' o https://m.edsoo0.ru/ff0d5b40
JI0JIsl BEIIECTBA B PACTBOPE
[Tpaktrueckas padora Ne 5 o Teme
«IIpuroroiieHue pacTBOpOB C bubmumoreka [IOK

38 . . . 28.01.2025 _

OIpeICNIEHHOW MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBAY»

39 KonTponbhas padota Ne2 o reme 04.02.2025 bubnuorexa [IOK
«Kucnopoa. Bogopoxa. Bogay» o https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIus, bu6mmoreka [IOK

40 HOMEHKJIaTypa 04.02.2025 https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 11.02.2025 https://m.edsoo.ru/f0d664e
OKCHJIOB
OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bu6mmoreka [IOK

42 HOMEHKJIaTypa 11.02.2025 https://m.edsoo.ru/ff0d67ca
ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK

43 OCHOBaHUM 18.02.2025 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kitaccudukanms, bu6mmoreka [JOK

44 HOMEHKJIaTypa 18.02.2025 https://m.edsoo.ru/ffOdfee2
ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK

45 KHCJIOT 25.02.2025 https://m.edsoo.ru/ff0dfee2
C :

46 cﬁfiéffiﬁm)efﬁf fﬁ?ﬁﬁfiﬂe 25.02.2025 | Promorexa [OK

. ya ’ R https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTuueckast padborta Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME 04.03.2025 bubnnorexka [JOK

«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHIX
COEIMHEHUI»

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
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['eneTnueckasi CBA3b MEXIY KJlIacCaMU bubnmoreka [JOK
48 N 04.03.2025 _
HEOPTaHWYECKNUX COCTMHECHUHN https://m.edsoo.ru/00ad9a50
N bubmuorexa [JOK
49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 11.03.2025 https://m.edsoo.ru/00ad9ch2
KoHntpoibHas padora Ne3 o teme
50 "OCHEBHBIC KJ'II:B.CCBI HEOPTaHUYECKHUX 11.03.2025 buGmnorexa LIOK
. o https://m.edsoo.ru/00ad9ela
COCMHCHU I
[TepBbIe MOMBITKN KiIaCCUDHUKAITMT
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB ?IOHSII;I/IG 0 18.03.2025 Enbmmorexa OK
) R https://m.edsoo.ru/00ad9ffa
TPYIIIAaX CXOTHBIX AJIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 [Tepnonuueckast cucteMa XUMAYECKUX 18.03.2025 BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
bu6mmoreka [IOK
53 [Tepuompl, TPyIIIIbI, MOATPYIIIBI 01.04.2025 https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. COCTaB aTOMHBIX bubnuoreka [IOK
54 saep. M3oTomsl 01.04.2025 https://m.edsoo.ru/00ada342
CTtpoeHue dIIeKTPOHHBIX 000I0YeK
55 aToOMOB 3JieMeHTOB [lepuonnyeckoit 08.04.2025 BH6J_IH0TeKa HOK
https://m.edsoo.ru/00ada6bc
cucrtemsl J. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 DJIEMEHTA I10 €r0 MONOMKEHNIO B 08.04.2025 BI/I6J'.II/IOTeKa [HOK
ITepuoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /. 1. 15.04.2025 bubnnorexka [JOK
MenneneeB — y4€HBIN, TIEAAror U T https://m.edsoo.ru/00ada96e
rpaXTaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
58 XHUMUYECKHX DJIEMECHTOB/ 15.04.2025 BH6J_IHOTeKa LOK
N https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
59 HNonnas xumuyeckas CBsI3b 22.04.2025 | bubmmoreka [{OK



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
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https://m.edsoo.ru/00adac34

KoBanenTHas noyisipHasi XuMu4yeckas bubnnoreka HOK

60 CBSI3b ! 22.04.2025 https://m.edsoo.ru/00adaab8
KoBasieHTHast HeNoOsIpHAs XUMUYECKast bubnmoreka [JOK

61 CBSI3b 1 29.04.2025 https://m.edsoo.ru/00adaab9
bubmuoreka [JOK

62 CreneHb OKUCICHUS 1 29.04.2025 https://m.edsoo.ru/00adae28
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK

63 peaKkuu 1 06.05.2025 https://m.edsoo.ru/00adb076
bubmuorexa [JOK

64 OKUCIUTENU U BOCCTAHOBUTEIU 1 06.05.2025 https://m.eds0o.ru/00adb076
65 KonTponbnas padota Ne4 o reme 1 13.05.2025 bubnuoreka [IOK

«CTtpoenne atoMa. XMMHUUYECKasi CBA3b» e https://m.edsoo.ru/00adb486
PezepsHblil ypok. O6001eHue U bubnnorexa [HOK

66 CHUCTEMaTH3anus 3HAHUI 1 13.05.2025 https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6o0mIeHNE 1 bubnuoreka [IOK

67 CHUCTEeMaTU3als 3HaHUI 1 20.05.2025 https://m.edsoo.ru/00ad9ch2
PesepBHbIit ypok. O60011eHNE U bubmmoreka [JOK

68 CHUCTEMaTH3anus 3HAHUI 1 20.05.2025 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KVIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
Jara
Ne Tema ypoka K 11 M3YyUYEeHH UH(pPOBHIE
o/ yp Beero OHTPOJIbHBIE pPaKkTHYecKue A 06pazoBATENBHbIE
padoThI padoThI s pecypeb
Ilepnonnueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 03.09.2024 BI/I6J.II/IOTeKa HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bu6mmoreka [IOK

2 CBOHCTB XUMIECKHX JIIEMEHTOB 1 03.09.2024 https://m.eds0o.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 10.09.2024 _

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xummuueckoit CB?I.Z",I/I U TUIEI 1 10.09.2024 BI/I6J'.II/IOTeKa LHOK
KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1 17.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

Knaccugukanus XxumMmmuaeckux bubnnoreka [JOK

6 . 1 17.09.2024 _
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

bu6nmoreka [JOK

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 24.09.2024 https://m.edsoo.ru/00adbeda
TeTEPOre€HHBIX PEaKIMIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

@akTOpBI, BIUSAIOIINE HA CKOPOCTh bubnnorexka [JOK

8 . 1 24.09.2024 _

XUMUYECKON PEAKLIUU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS

9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 01.10.2024 BI/I6J'.II/IOTCKa HOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 31eKTPOIUTHYECKON 1 01.10.2024 | Bubauorexka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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muccoruanuu. CHUIbHBIE U CI1a0bIe
AJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68

N bubmuorexa [JOK
11 HNonnble ypaBHEHHUsI peaKIuit 08.10.2024 https://m.edsoo. ru/00add448
X €CKHE CBOMCTBA KUCIIO
12 Og{th;:HHﬁHB c:e:le z)en(l:/IT:lIBJITeEHI?I 08.10.2024 bubanorexa LIOK
N o https://m.edsoo.ru/00add5d8
00 IIEKTPOIMTUIECCKON AUCCOIUAIIIH
XUMUYECKHE CBOMCTBA COJIEHN B CBETE
N bubmuorexa [JOK
13 Npe/ICTaBICHH 06 o 15.10.2024 https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKOM TUCCOITUAITIU
. bu6mmoreka [IOK
14 [TonsTHe 0 THIPOIU3E COCH 15.10.2024 https://m.edsoo.ru/00addod4
O06o001eHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
15 3HAHUU 22:10.2024 https://m.edsoo.ru/00addd12
II o6ota Ne 1.
16 <<l£):III<1TeI;IIjIeeC§2§nI§)I/IOAIZHTaJILHHx 22.10.2024 bubmiorexa HOK
o https://m.edsoo.ru/00addbfa
3a1au»
K 6ota Ne2
17 «SEZE;) H(I))JPII;;II/ijeC(I);i{ I/Iccr:lc()) Tne;w em 05.11.2024 | bubmnorexa [IOK
p A [UATLI. o https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIui B PACTBOPAX)»
OO01mas XxapakTeprCTHKa raJOreHOB.
. bu6mmoreka [JOK
18 XUMHYECKHE CBOMCTBA HA IPUMEPE 05.11.2024 https://m.edsoo. ru/00addfe?
XJI0pa
X .C
19| xamscoxme cofiersa, nosysere 12112024 | Brmorexa LIOK
’ ya ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHUE
I1 0?2
| Mo ed oo casiz02 | BrSmorea 0K
YHCHHE COI ’ o https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIHii, €ClIi OJIUH U3 19.11.2024 Eubmorexa LIOK

PCarcHTOB JaH B M30BITKE

https://m.edso0.ru/00ade488
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OOm1ast XxapaKTepUCTHKA SIIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynibl 19.11.2024 https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 HaxoxzaeHnue cepbl 1 €€ coeTMHEHU N 26.11.2024 bubmumoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA o https://m.edsoo.ru/00ade64a
cepbl
o4 CepoBoopo/1, CTpOEHHUE, 26.11.2024 bubnmoreka [JOK
(hbU3UYECKHe U XMMHUYECKHUE CBONCTBRA o https://m.edsoo.ru/00ade802
25 | guaccrne n xmecie cnofctsa 03.12.2004 | BGmorexa LIOK
’ o https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peakliny, JIexallre B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a
2% MOJIyYEHUSI CEPHOU KUCIIOTHI. 03.12.2024 BI/I6J.II/IOT€Ka [HOK
XHWMHMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeabl COeTMHEHUIMU
Cephl
27 Brruncienne MaccoBOM J0JIM BBEIXO0/1a 10.12.2024 bu6mmoreka [JOK
IPOAYKTa pPEaKIUU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynsl. A30T, pacpoCcTpaHEeHHe bubnuoreka [IOK
28 10.12.2024
B IIpupoze, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
A aK, ero (pu3zudeckue
29 XI/IIVII\Z/II/II/‘IIGKCKI/IFC c(bl;gﬁz;IBaKEo;yquHe u 17.12.2024 bubmorexa LOK
’ https://m.edso0o.ru/00adf004
MIPUMEHEHHE
IIpa eckas pabora Ne 3 o Teme
30 «lPlogilf;HHKe ;II\}I)MI/Ia;a I/I3y‘?eH;CNéFO 17.12.2024 bubmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas kncsora, eé buznveckue u 24,12 2024 BI/I6J'.II/IOTeKa HOK
XAMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
32 Vcnonb30BaHn€e HUTPATOB U COJIEN 24.12.2024 | bubmumoreka [IOK



https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHuii. XuMHU4YecKoe
3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl
COEJTMHEHUSIMH a30Ta

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

docdop. Oxcun pochopa (V) u

bu6mmoreka [IOK
33 bochopnas Knenora, busnueckue u 14.01.2025 https:/m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
34 KaueCTBE MHUHEPAITBHBIX YI0OpEHUH. 14.01.2025 bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHOU CPEbI . https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pactipocTpaHEHHE B
bu6mmoreka [IOK
35 npHpoze, buznyecKkue 1 XUMHIECKHE 21.01.2025 https://m.edsoo.ru/00adfdc
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. bubnuorexa [JOK
36 DKOJIOTHYECKHUE TTPOOIEMBI, 21.01.2025 https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuioM yriepoaa (1V)
N bubmuorexa [JOK
37 VYronpHas KUCIIOTa U €€ CONn 28.01.2025 https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. 28.01.2025 bubnnoreka [JOK
KauectBennas peaxius Ha kapOoHaT- R https://m.edsoo.ru/00ae027e
1oH"
[TepBoHayanbHbIE MOHATHUS 00
39 oprpaHquCKHX BEIIECTBaxX KaK O 04.02.2025 bubinorexa IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
. bu6mmoreka [JOK
40 Kpemnwnii u ero coemuHeHust 04.02.2025 https://m.eds0o.ru/00ae080a
ITpakTuyeckas padora Ne 5. Pemenue
41 JKCIEPUMEHTAIBHBIX 337a4 10 TEME 11.02.2025 bubmorexa LIOK

«BaxHelIme HeMeTaJIIbI U UX

https://m.edso0.ru/00ae0bf2
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COCONHCHUA»

KontponsHas padora Ne3 mo reme

bubmuorexa [JOK

42 «Baxnel1e HeMeTaibl 1 UX 11.02.2025 https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
DJIEMEHTOB — METAJIJIOB.

43 Mertauueckas CBsI3b U 18.02.2025 BI/I6J.II/IOTeKa [HOK
METaJUTNYECKasi KpUCTAJIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAILIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

. bubmuorexa [JOK

44 3JI€KTp0XH1\iIH‘I€CKHPI pan 18.02.2025 https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O61ue cnocoObl MOTy4YeHHs

erannoB. CriaBel. B cie 0
45 I;I/IpZBHJeIHI]/SIHMr)I(J:/II\];II/)II‘{eCIiIIjII)I(/I pJ;aIZI;IVrI[ 25.02.2025 bubumoreka [IOK
’ o https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
IPUMECH
bu6nmoreka [JOK

46 [TonsiTHE O KOPPO3UH METAIIOB 25.02.2025 https://m.edso0.ru/00ae1278

bu6mmorexa [IOK

47 [IlenouHbIE METAIITBI 04.03.2025 https://m.edsoo.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6nmoreka [JOK

48 KaJus 04.03.2025 https://m.edso00.ru/00ael4b2
[Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK

49 KJIBIUM 1 MarHui 11.03.2025 https://m.edsoo.ru/00ae15e8

. bu6mmorexa [IOK

50 Baxuelinme coenMHEHNS KAJIbIU 11.03.2025 https://m.edsoo.ru/00ae 1568

51 O606H}CHI/IC U CUCTEMATHU3AIHS 18.03.2025
3HAHUHI

59 JKEcTKOoCTh BOJBI U CIIOCOOKI €€ 18.03.2025 bu6mmoreka [JOK

YCTPaHEHHUS

https://m.eds00.ru/00ae1886
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[IpakTuyeckas padora Ne 6 o Teme

bubmuorexa [JOK

53 "YKEcTKOCTh BOIBI M METOIEI €6 01.04.2025 https://m.edsoo.ru/00aeLae8
ycTpaHeHus" T '
. bubmuorexa [JOK
54 ATOMMHIH 01.04.2025 https://m.edso0.ru/00aelc64
AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
55 TUJPOKCHUIA 08.04.2025 https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 HKemeso 08.04.2025 https://m.edsoo.ru/00ae1d86
Oxcuipl, TUJIPOKCHUIBI U COJIHU JKEJie3a bubnnorexa [HJOK
S (1) u xeme3a (111) 15.04.2025 https://m.edso0.ru/00ae35e6
58 S}IiiliufjeHHe U CHCTEMATHU3ALINS 15.04.2025
[Ipaktuueckas padota Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 337a4 10 TEME 29 04.2025 bubnuorexa [JOK
«Baxkueumme MeTaIbl 1 X T https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN 99 04.2025 bubnnoreka [JOK
COJICPKUT MpUMecH. Berancnenus o https://m.edso00.ru/00ae1750
MaccOBOM JOJIH BBIX0JIa TPOAYKTA
peaknuu
61 g{i(l)gnéeHHe M CHCTEeMaTH3aIlHs 29.04.2025
KonTponbnas pabota Ne4 mo Teme
62 «BakHeime MeTaIbl M X 29.04.2025
COCAUHCHHMS
BemecTsa u maTepuansl B bu6mmorekxa [IOK
63 MMOBCEAHEBHON KU3HH YEI0BEKA 06.05.2025 https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 06.05.2025 bubnuorexa [IOK

OKpY’Karolllen cpeibl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ponp xumuu B periennu bubmumoreka [IOK

65 AKOJIOTHUYECKUX TTPOOIeM 1 13.05.2025 https://m.edso0o.ru/00ae4270

66 PesepBHBII ypOK. O6061116HI/Ie u 1 13.05.2025 BI/I6J'.II/IOTeKa HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
PezepBHblit ypok. O6001eHue 1 bubnuoreka [IOK

67 cucTeMaTu3alus 3HaHu| 1 20.05.2025 https://m.edsoo.ru/00adb33c
PesepBHelil ypok. O60011eH1E 1 bubnmoreka [JOK

68 CUCTEMaTU3alUs 3HAHUN 1 20.05.2025 https://m.edso00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumusi, 8 kiace/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnagkos,
AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO
«3natensctBO «IIpocBenienme»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Xumus (0a30BbIi ypoBeHb). Peanuzanus tpedoanuiit ®I'OC ocHOBHOTO
oO1ero

oOpa3oBaHus: MeToauYecKkoe nocobue s yunurens / Kasepuna A. A.,
[Inuyruna I'.B.; nox pen.

I'. B. [Inuyrunout. M. : ®I'BHY «MHCTUTYT CTpareruu pa3BuTHs
obpazoBanust PAOy, 2022

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka IJOK

https://m.edsoo.ru/



