


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHuM Ha YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHUs COCTaBIIeHA Ha
OCHOBE TpeOOBaHUI K pe3ybTaTaM OCBOCHUS OCHOBHOI 00pa30BaTEebHON MPOTPAMMBbI
OCHOBHOT0 00111er0 00pazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOl paboueit mporpaMMbl BOCIUTAHUS U ¢ YIETOM KOHIIETIIIUHU MTPETIOIaBaHMS
yueOHOro mnpenMera «Xumus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o XxuMuu JaET NPEACTABICHUE O LENsIX, 00LIEel cTpaTeruu o0y4yeHus,
BOCIIUTAaHUSI W  pPa3BUTHUS  OOYYaIOIIMXCSA CpEeACTBaMM  Y4yeOHOro mpeaMera,
yCTaHaBIMBAaET  00s3aTebHOE  MPEAMETHOE  COJepKaHHe,  IpeaycMaTpUBaeT
pacmpeneneHue ero Mo KjaccaM M CTPYKTypHpOBaHHE [0 paszjiesiaM U TeMaM
IporpaMMbl MO  XHMHH, ONPEACISIET  KOJWYECTBEHHbIE W KAYECTBEHHbBIC
XapaKTepUCTUKU COAEPKaHUs, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3YUEHUS XUMUH
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKK Y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN O0Y4YaroIIUXCsi, ONpenessieT BO3MOKHOCTU INpeAMETa s
peanu3anui TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a TaKke TpeOOBaHUU K
pe3ysibTartaM OOy4YEeHUs XMMHHM Ha YPOBHE IIeJIe H3y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIbHOUN ACSITENIFHOCTH O0YUaIOIIETOCs 0 OCBOCHHUIO y4eOHOTO
COZIEp/KaHMUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOM s (OpMHUPOBAHUS  MHUPOBO33PEHHUS
oOyyaronierocsi, €ro npejcTaBiIeHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMUPYEMbIe XUMHUEH MIPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00
ABOJIIOIMHU BEUIECTB B MPHUPOJIE, O MyTIX PEIICHUS INI00aNbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHS 4YEJIIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOW M HKOJOTHYECKOMN
6e30macHOCTH, MPOOJIEM 3PAaBOOXPAHECHHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET pealu3aiiiii BO3MOKHOCTEH JJIsi caMOpa3BUTUSA U (POpMUpOBaHUS
KyJIbTYPBI TUYHOCTH, €€ 001el U (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEHN
oOyyarommxcsi,  HAaBBIKOB  HX  CaMOCTOATENIbHOM  y4eOHOM  JIeATEIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIIEIOBATEIIbCKUX yMEHUW, HEOOXOJUMBIX KakK B
NOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN EATEIbHOCTH;

3HAKOMUT CO CHEHM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsila HAa €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;

CrocoOCTBYET (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HaHHSIM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE
o0pa3oBaHUE 00yJArOIITHUXCS.

JlanHple HampaBieHUST B OOY4YEeHUM XHUMHH OOECIEUYHMBAIOTCA Crienu(uKoin
coziepKaHusl y4eOHOTO MIPEIMETa, KOTOPBIN SBJISIETCS TIEAArOorMuecKy aJanTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XMMHH HA OMPEACTIEHHOM JTare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPHUEHTUPOBAH Ha
OCBOEHHE OOYyYaIOIIUMUCS CHCTEMbl II€PBOHAYAJIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHUYECKON XMMHUU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHI OpPraHUYECKOM
XUMHH.

CrtpykTypa coaepKaHUsi MPOrpaMMbl O XUMUU Cc(HOpMHpOBaHa Ha OCHOBE
CUCTEMHOro noaxoaa kK e€ wuszydeHuro. ColepkaHue CKIaAbIBAETCS M3 CHUCTEMBI
NOHATUNA O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMbI MOHATUH O XUMHUYECKOU
peakiuu. O0e 3THM  CHCTEMBl CTPYKTYpPHO  OpraHM30BaHbl IO  MPHUHIIHITY
MOCJIEIOBATENbHOTO PA3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUYECKUX TMPEJCTaBICHUMN
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /{. V1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeACTaBICHUHN 00 3JEKTPOIUTHUECKON TUCCOIMAINY BEIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE AMIUPUYECKU MOTYyUEHHBIX
U OCMBICIICHHBIX (DAKTOB, Ppa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YPOBHS K
JAPYTOMY, BBITIONHAA (PYHKIMHU OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEH MPaKTUIECKOTO MPUMEHEHUS U TIOyUEHHUS U3y9aeMbIX BEUIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTABJIAIOIIENM HAay4YHOM KAPTHUHBI MHpPA B JIOTMKE €€ CUCTEMHOU
IPUPOJIBI, IIEHHOCTHOTO OTHOIICHHsS] K HAay4YHOMY 3HAaHMIO W METOJaM IIO3HAHUS B
Hayke. 3ydeHne XUMUU MPOUCXOIUT C MPUBJICUCHUEM 3HAHWHA U3 paHee W3YYCHHBIX
y4eOHbIX npenmMeToB: «Okpyxkaromuid mupy», «buonorus. 5—7 knacce» u «®dusuka. 7
KJIace».

[Ipu u3yyeHUM XUMUU NPOUCXOAUT (HOPMUPOBAHHME 3HAHUNM OCHOB XMMHUYECKOH
HayKM Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON JEeSTEIbHOCTH
YesloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. 3ajnada y4eOHOTro
npeaMeTa COCTOMT B (DOPMHPOBAHMM CHUCTEMbl XMMHUYECKUX 3HAHMA — Ba)KHEMIIUX
(akTOB, MOHATUI, 3aKOHOB U TEOPETHYECKUX TMOJIOKEHHUH, JOCTYMHBIX 000OIICHUI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B MPHUOOIIEHNU K HAYYHBIM METOAaM
NO3HAHMS TPU H3YYCHHHM BEIIECTB U XUMHUYECKHX peakiui, B (HOPMHUPOBAHUH H
pPa3BUTHHU TO3HABATENBHBIX YMEHUN U WX MPUMEHEHUH B y4eOHO-TO3HABATEIBHON U
y4eOHO-UCCIIEIOBATENbCKON  JI€ATEIbHOCTH, OCBOGHHMUM  NIpaBWil  0O€30MacHOI0
oOpariieHus C BeIeCTBaMU B TIOBCETHEBHOM JKU3HU.

[Ipy u3yyeHMM XMMHM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUS Ba)KHOE
3HaUYEHUE NMPUOOPENH TaKUe 1eJIH, KaK:

— (QopmMHupOBaHME MHTEUIEKTYalbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHITHIO pPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HAMpaBJIEHHOCTh O0YUYEHHUS HA CUCTEMATHUYECKOE MPHUOOIICHNE 00YUaIOIUXCS K
CaMOCTOSITENIbHOM IMO3HABAaTEIbHON JEATEIbHOCTH, HAay4YHBIM METOJAaM MO3HAHUS,
(hOpPMUPYIOIITUM MOTHBAIHIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;



— oOecrieueHre YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETCHUIO OOYyYaroIuMuUCs
OTbITa PA3HOOOPA3HOM JESITEIILHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KTFOYEBBIX KOMIIETCHIIMI), WMEIOIINX YHUBEPCATHHOE 3HAYCHHE MJIs Pa3TUYHBIX
BUJIOB JICSITEIBHOCTH;

—  ¢opmupoBanne 00meld  (YHKIMOHATLHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHI OOBSCHATh M OICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa, UCTIONB3YS 3HAHUS W OIBIT, TIOJYYCHHBIC NTPU U3YUYCHUU XUMUU, TPUMEHSITh UX
IIPY pEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOM JACATEIBHOCTH;

— ¢opMupoBaHUE y 00YyYarONIUXCS T'YMaHUCTHYCCKUX OTHOIICHHHA, MOHUMaHUS
IIEHHOCTH XWUMHYECKUX 3HAHWH JUIsI BBIPAOOTKH 3KOJIOTMYECKH IEJIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOU ACSATEIBHOCTU B LIENSAX COXPAHEHUS CBOETO 37J0POBbS U
OKPY’KaroIIEH NIPUPOJHOU CPEBI;

— Ppa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIECUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPpOdUIIs U HAMPABICHHOCTH JAIbHEHUIIIETr0 00yUYeHUSI.

OO6miee 4uCI0 9acoB, OTBEAEHHBIX ISl M3yYCHHUs] XMMUU Ha YPOBHE OCHOBHOTO
obmero odpaszoBanus, cocraBisieT 136 gacoB: B 8 kiracce — 68 gacoB (2 yaca B HEJICITIO),
B 9 Kitacce — 68 4acoB (2 Jaca B HEJICIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE OHATHS

[Ipenmer xumuu. Posib XuMuM B )KM3HU Ye€I0BEKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. du3nyeckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsAHUE BemlecTB. [lonsiTue
0 MeToJax Mo3HaHus B xumuM. Yuctelie BemecTBa U cMecu. CrocoObl pazieneHus
cMecel.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThl. CUMBOJIBI XUMUUYECKUX AJIEMEHTOB.
[IpocTblie U cioXHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass ¢opmysia. BaJleHTHOCTP aTOMOB XUMHYECKHUX HJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCUTENbHas
MOJIEKYJsIpHasi Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHHUH.

KonmnuectBo BemectBa. Mons. MonsipHas Macca. B3auMoOCBSI3b KOJIMYECTBA,
MacChl M YUCJa CTPYKTYPHBIX €IUHHUII BemecTBa. Pacuérel mo popmynaM XUMUYECKUX
COCIMHEHU.

Ou3NuecKUe U XUMUYECKUE SIBIICHHS. XUMHUYECKash peakuuss U e€ MpU3HaKU.
3aK0H COXpaHEHHUS MacChl BENIECTB. XHUMHUYecKWe ypaBHeHUs. Kraccubukarms
XUMUYECKUX PEaKIUH (COETUHEHNS, PA3I0KEHNS, 3AMEILICHHSI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMMUYECKON MOCY[0¥, mpaBujiaMu pabOThl B J1abopaTopuu U
npuémMamMu 0o0palleHus ¢ Ja0OpaTOPHBIM OOOpPYAOBAHUEM, H3YYEHHUE M ONMCAHUE
(bU3UYECKNX CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOMIOJCHUE (PU3UUECKUX
(rutaBieHue BOCKa, TasHHWE JibJa, pacTHUpaHWE caxapa B CTYIIKe, KWUICHUE U
KOHJIEHCAIlUsl BOJbI) W XUMHUYECKHX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJICMCTBUE Mejia C KHUCJIOTOM) SIBJICHUM, HAONIOACHUE W ONMUCAHUE
NPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peaklui (pas3iioKeHUe caxapa, B3auMOJCHCTBUE
CEpPHOM KHUCIOTHI C XJOpuIoM Oapusi, pasnoxkenue ruapokcuga menu (1) mpum
HarpeBaHUM, B3aUMOJICHCTBUE Kene3a ¢ pactBopoM coiu meau (II), nyuenue cnoco6oB
paszereHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (QWIBTPOBAHWE, BBITAPUBAHUE,
TUCTWIUTALINAS, XpoMaTtorpadusi, TPOBEICHUE OYUCTKHA MOBAPECHHON COJIM, HAOIIOICHNE
U ONKCAHUE Pe3yJIbTATOB MPOBEACHUS OIbITA, WLIFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAaccChl, CO3/IaHE MOJEIE MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Ba:kHeililne npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — anemMeHT W mpoctoe
BelecTBO. HaxoxieHne kuciopojaa B npupoje, Gu3ndeckrue U XMMUUECKHUE CBOMCTBA
(peakiuu ropenust). Oxcuawl. [Ipumenenue kuciopoga. CrnocoObl MOTy4YEHUS
KHUCIIopoa B J1abOpaTOpuu U MPOMBIILIEHHOCTU. KpyroBopoT Kuciiopoja B MPUPO/IE.
O30H — anmoTponHas Moau(UKaIKs KUCIOPOIa.

TernoBoit 3¢dekT XUMUUECKON peakliui, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peakluK. TOIMIMBO: Yyrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.



Bonopon — sneMeHT M mpocToe BelecTBo. HaxoxxaeHue BoAopoaa B IPUPOLE,
dbusznueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHNE, CIIOCO0bI nmoiydyeHus. Kuciaorel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

®usnueckne cBOMCTBA BOABL. Bona kak pactBopurens. PactBopel. Hackimennsie n
HEHACBILIEHHBIE PacTBOPBI. PacTBOPUMOCTH BelecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. Posib pacTBOPOB B MPUPOJE U B
KW3HU 4yenoBeka. KpyroBopoT BoAbI B IpUpoOAE. 3arpsi3sHEHNE NpUpOAHbIX BoA. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanust wHeopranumdeckux coeauHenuil. Okxcuawl.  Knaccudukarus
OKCHJIOB: coJjieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHbIC) u
HecosieoOpasyromue. Homenknarypa okcunoB. @usnyeckue U XMMHUYECKHE CBOMCTBA
okcuioB. [lonydenne okCcuaoB.

OcnoBanus. Knaccudukaiusi ocHOBaHM: METOYN U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. @PuU3WYECKHE W XHMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosrydenne ocHOBaHM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusudeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P akruBHOCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkmarypa cosieil. PU3MYECKME W XUMHYECKHE CBOMCTBA COJIEH.
[Tonmyyenue coiei.

I'eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuit IKCnepumenm:

KAUE€CTBEHHOE OIPEIEICHUE COAEPKAHUSA KHCIOPOJa B BO3AyXE, MOJIy4YECHUE,
coOupaHue, pacrno3HaBaHWE W HU3YYEHHUE CBOWCTB KHUCJIOpOJAa, HaOIIOJCHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U YCIIOBHSI BO3HUKHOBEHHS U MPEKPALICHUS
ropenus (Tokapa), O3HAKOMJICHHE C 00OpasllaMu OKCHJOB U OINMHCAaHUE MX CBOWCTB,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE W HM3YyUYCHHE CBOWMCTB BOJOpOJAa (TOpeHue),
B3auMojieiictBue Bojopoaa ¢ okcugom wmead (II) (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpHUAJIOB), HAOIIOJCHHE O0Opa3lloB BEIICCTB KOJWYECTBOM 1  MOIIb,
UCCJIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHs BELIECTB C PA3IMYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHWE PACTBOPOB C OINPEOEIEHHOM MACCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C METa/lIaMH (HATpUEM M KajiblieM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEAOBaHUE O0Opa3lOB  HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE HW3MEHEHHMS OKpacku HHIAUKATOPOB B
pacTBopax KHCJIOT U IIeNovei, u3ydeHue B3aumojercTBus okcuga menu (II) c
pacTBOPOM CEpPHOM KHCIOThI, KHUCJIOT C METAJUIAMH, PEaKUUi HEWTpaIu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHE OJIHOIO METalla JPYyTHUM U3
pacTBopa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeilne Kiacchl
HEOPraHUYECKUX COCIUHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckass cucreMa XUMHYECKHUX 3JIEMEHTOB
. U. MenaeseeBa. CTpoeHne aToMoB. XuUMHYeCKasi CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN



[lepBble MOMBITKH KIacCU(PUKAIMN XUMHUECKUX dJeMeHTOB. [loHsaTHE O rpymimax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJIOrEHBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckunt 3akoH. llepuonnueckas cucrema xumudeckux 3iaeMmeHToB 1. U.
MenneneeBa. Koporkonepuonnas u maiuHHonepuojHas ¢opmbl [lepuoguueckoit
cucreMbl xumudeckux odnemeHTtoB J[. M. MenneneeBa. Ilepmogel w  rpynmsl.
DU3NYECKUN CMBICI TOPSAJKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB aTtomHbIX snep. M3orombl. Onexktponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBhIX 20 XUMHUYECKUX 3JIeMeHTOB [lepuoanueckoit
cucrembl JI. M. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO DJJEMEHTa II0 €ro
nojoxeHuro B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMsS paauyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB MO rPpyIaM U Nepruoaam.

3nauenue Ilepuommyeckoro 3akoHa W llepmoanyeckoll CUCTEMBl XUMHUYECKUX
3JIEMEHTOB U pa3BuUTHs Haykun W npaktuku. [[. WM. MenaeneeB — yd€HbId U
rpaXKJaHVH.

Xumunyeckass cBsi3zb. KoBanmeHTHass (MOJsipHas W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBA3b.

Crenenbp oxkucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3yYeHHE O0O0pas3lloB BEIIECTB METAJIOB W HEMETAJJIOB, B3aUMOJIEHCTBUE
TUJIpPOKCUAA LMHKA C pacTBOpaMHM KHUCJIOT U IIEJIOYe, NPOBEJICHUE OIbITOB,
WUTIOCTPUPYIONINX TPUMEPbl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
PEaKIMK Pa3NIOKECHUS, COSTUHEHUS ).

Mescnpeomemmnuie ceasu

Peannzanust MeXNOpeIMETHBIX CBSI3€M MpU MU3YYEHHUH XUMHUM B 8§ KJjacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH,
TaK U MOHATHM, ABISIOIIMXCA CUCTEMHBIMHU JUISI OTIACIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHATHUS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanu3, CHUHTE3, KiIacCu(pUKalUs, TMEPUOJIUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dusuKa: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsi, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3MUYECKHUE BEIMYMHBI, €IUHUIIBI U3MEPEHUSI,
KOCMOC, IIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
VICKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs



[Tepuonnueckunt 3akoH. llepuonuueckas cucrema xumudeckux 3ineMmeHToB 1. U.
MenpneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX
3JIEMEHTOB INEPBBIX TPEX MEPHUOJOB, KA, KAIbLUS U UX COCAUHEHUN B COOTBETCTBUHU
C MIOJIOKEHHUEM DJIEMEHTOB B llepnoanueckon cHCTEME U CTPOCHUEM X aTOMOB.

CrpoeHnue BeliecTBa: BHUJIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMUYECKUX
PEMETOK, 3aBUCHMOCTh CBOVMCTB BELIECTBA OT TUINA KPUCTAJUIMYECKON PEIIETKN U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM  KJjlaccaM HEOPraHUYECKUX
COEJIMHEHU, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMUYeCcKUX peakiui Mo pa3iuyHbIM MpU3HAKaM (MO0 YUCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3D (PEKTy, 0 U3MEHEHHUIO
CTENEHEH OKHUCJICHHS XHMHMYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTanu3aropa). DK30- ¥ SHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE YPaBHEHUSI.

[TonsitTue o ckopoctn xumuueckoi peakiuu. [lonsarue o0 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHEe O TOMOTEHHBIX U TEeTePOTCHHBIX
peakuusx. llonarne o karammse. IloHsTHe O XUMHYEeCKOM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWUMHYECKOW PEaKUMM W IOJOKEHHE XHUMHUYECKOTO
paBHOBECHSL.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OaytaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakunu. COCTaBIE€HUE YPAaBHEHU OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIOIB30BAHUEM METO/IA JIEKTPOHHOTO OalaHca.

Teopus SIEKTPOJMTUYECKON IUCCOLMALUAU. IJIEKTPOJUTHI U HEIJIEKTPOJHUTHI.
Katnonsl, anmoHbl. MexaHuW3M [HCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XuMu4eckoil cBsizu. CteneHp auccounanuu. CUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. YcClOBHS MPOTEKaHUS PEAKIMM HOHHOTO OOMEHa,
MIOJIHBIE Y COKPAIIEHHBIE NOHHBIE YpaBHEHHS peakiuil. CBOCTBAa KUCIOT, OCHOBAaHUU U
coJiell B CBETE MPEJCTABICHUN 00 AIEKTPOIUTUYECKON nuccormanuu. KauecTBeHHbIE
peakunu Ha UOHBL. [loHSATHE O TMIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJEJISIMA KPUCTALUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METaJUIOB M HeMeTauioB (rpaduTa U anmasa), CJIOKHBIX BELIECTB (XJOpUIa HATPUSs),
WCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTM XHWMHUYECKOM PEaKUUh OT BO3ACUCTBUSA
pa3IMUHbIX (PAKTOPOB, HCCIEIOBAHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca TUCCOUAlMU KUCIOT, IIeJIoYeil U cosieid (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEO
MaTepuasoB), IPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKK MPOTEKAHUS PEAKIIUMA
MOHHOTO0 oOMeHa (00pa3oBaHuE OCaJKa, BbIJCICHHE T'a3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peakiMK paslioKEeHUs,, COCIMHEHHUS), PACMO3HABAHUE HEOPraHUYECKHX BEIIECTB C
IIOMOIIBIO KAYECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHHUE IKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasiibl 4 MX COeAMHEHMS

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapaKkTepHble CcTerneHu okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA TMPOCTHIX



BEILIECTB — raJOr€HOB. XMMHUYECKHUE CBOMCTBA HAa MpPUMEpPE XJIopa (B3aUMOJEHCTBUE C
METa/llaMHi, HEeMeTaJylaMHu, Iienodamu). XsopoBojgopon. ConsiHas — KUCIOTa,
XAMHUYECKUE CBOMCTBA, MOJydCHUE, MPUMEHEHUE. J[eliCTBUE XJ0pa U XJIOPOBOIOPOIA
HA OPraHU3M YeJIOBeKa. BaykHEHe XJIOpU/IbI M UX HAXOXKIACHUE B TIPUPOJIC.

OO6mast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOECHHS
aTOMOB, XapakTepHbIe CTeneHu okucieHus. CTpoeHne W (U3MYECKHUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOPOJa M CEpbl. AJUTOTPOITHBIE MOIU(DHUKAIIMNA KHUCIOPOJaa U
ceppl. XHWMHYECKHE CBOHCTBa cepbl. CepoBOJOPOJ, CTPOCHHE, (PU3NUYECKHE U
XUMUYeCKne cBoWcTBa. OKCHIBI Cepbl KaK MPEICTABUTENIM KHUCJIOTHBIX OKCHJIOB.
CepHast kuciaoTa, GU3MYECKHUE W XMMHUYECKHE CBOMCTBA (OOIIME KaK IMPEACTaBUTEISA
Kjlacca KHUCJIOT u crnenuduyeckue). XUMUYECKUE peaKIUH, JeKallue B OCHOBE
IPOMBIIJIEHHOTO Coco0a TOJNy4eHHs] CepHOM KucioTel. [IlpumeHeHue cepHOM
kucnoThl. CoJIM  CepHOM KHUCIOTHI, KAa4yeCTBEHHAs peakius Ha CyJb(ar-uoH.
Haxoxnenune ceppl M €€ coeAMHEHUM B MpupoAe. XHUMHUUYECKOE 3arps3HCHUE
OKPY>KaloIIel cpeibl COCTMHEHUSIMH CEPhI (KUCIOTHBIC T0XK/IH, 3aTPSA3HEHUE BO3/IyXa U
BOJ0EMOB), CIIOCOOBI €T0 MPEOTBPAIIECHUS.

OO6miass xapaktepucTuka -3ieMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTEICHH OKWCICHHS. A30T, pacmpoCTpaHEHHWE B MPHUPOJIE,
dusznueckne U XMMHYECKHE CBOWCTBa. KpyroBopoT a3zoTa B mpupoje. AMMHAK, €ro
bu3nUecKrue U XMMUYECKHUE CBOWCTBA, MOMydeHne U npuMeHenne. Coju aMMOHUS, UX
bu3nUecKrue 1 XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha WOHBI
aMMOHUS. A30THas KHCIIOTa, €€ TOoJIydeHHe, (U3MYEeCKHE W XUMHUYECKHE CBOMCTBA
(oOmme kak TpeaAcTaBUTENs Kiacca KUCIOT W crenuduyeckue). Mcnonap3oBaHue
HUTPATOB MU COJE aMMOHHMS B KaueCTBE MHHEPANbHBIX YIA0OpeHui. XUMHUYECKOE
3arpsi3HEHHE OKpPYI)KAIoIIed Cpelbl COCMUHEHUSAMH a30Ta (KHUCIOTHBIC JIOXKIIH,
3arpsi3HEHHE BO31yXa, MOYBbI U BOJ0EMOB). Docdop, ammorpomHbie MoauduUKanyu
docdopa, dusudyeckne u xummdeckue cpoiictBa. Oxcup docdopa (V) u dochopnas
KHUCIIOTa, (U3HUECKHEe U XUMUYECKHE CBOMCTBA, ofydyeHue. VMcnons3oBanue ¢hochaTon
B Kau€CTBE MUHEPATbHBIX yI00PECHHIA.

O6mass xapakrepuctuka »3jeMeHToB I[VA-rpynnbsl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETCHH OKHUCICHHs. YTJIEPOJ, aJUIOTPOIHBIE MOIU(DHUKAINH,
pacmpocTpaHeHHE B TpUpoOjae, (PU3NYECKHE M XHUMHYECKHE CBOWCTBA. AmcopOrms.
KpyroBopot yriepoaa B mpupome. OKCuabl yriiepoaa, ux (U3NIEeCKHe U XUMUICCKUC
CBOMCTBA, JCHCTBUE HA KUBBIC OPTaHU3MBI, TIOJYYCHHE W MPUMECHECHHE. DKOJIOTUICCKUE
npoOJieMbl, CBsI3aHHbIE ¢ OKcUIoM yriepoaa (IV), runoresa riodanbHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3(PdekT. YrompHas KUCIOTAa U €€ COJM, MX (PU3NYECKHE U
XUMHUYECKHUE CBOWMCTBa, TNOJNydeHHEe U TMpuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-uoHkbL. VMcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIIIECHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COETUHEHUSIX
yraepoja (MeTaH, 9TaH, ITHICH, alleTWUJICH, 9TAaHOJ, TJIMIIEPUH, YKCyCHash KUCIIOTA).
[TpupoaHbIe UICTOYHUKH YTIIEBOIOPOIOB (YTOJib, MPUPOIHBIN Ta3, HEDTH), TPOTYKTHI HX
nepepaboTku (O€H3MH), HUX pPOJb B OBITY M NPOMBIIUIEHHOCTH. [loHsATHE O



OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XKUpPAX, OCNKaX, YIJIeBOJaX — U UX POJIU B JKU3HU
yesoBeka. MarepralibHOE€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnnii, ero ¢uznueckre u XMMHUYECKUE CBONCTBA, MOJyYCHUE U TIPUMEHEHUE.
Coenunenust kpeMuus B mpupoje. O0mue npeacraBieHus 06 okcuae kpemuans (IV) u
KpeMHHEeBOM KuciioTe. CUIMKaThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneliiime cTpouTenbHbIE MAaTepUallbl: KEpaMuKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [IpobiieMbl 0€30MaCHOrO MCIONIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
IIOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3yueHHE O0Opa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBE/ICHUE KaUYeCTBEHHBIX PEaKIUi Ha XJIOPUA-HUOHBI M HAOIIOJEHHUE NMPU3HAKOB KX
POTEKAaHMs, OMBITHI, OTpa)xarolue GU3NIecCKue U XMMUUYECKHE CBOMCTBA rajJoreHOB U
UX COeIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C
oOpasiiaMu  XJIOpUJ0B (TaJOTeHUIOB), O3HAKOMJIEHHME C oOpa3lamMu cepbl U e€
COCTMHEHUSIMU (BO3MOYKHO MCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHNE TIpoIecca
oOyTIMBaHMs caxapa IMoJI ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pPa30aBIICHHOW CEPHOM KHCIOTHI, MPOBEACHUE KAaYECTBEHHOMU
peaknuu Ha Cyib(}arT-uoH W HAOMIOACHUE MPU3HAKA €€ MPOTEKAHWs, O3HAKOMJICHHUE C
(¢u3nuecKUMu CBOMCTBaMHM a30Ta, ¢ochopa U HUX COECOUHEHUH (BO3MOIKHO
UCII0JIb30BAaHUE BHUAEOMATEpPHUAIOB), oOpa3laMH a30THBIX M (pochopHBIX yaoOpeHui,
noyiyueHue, coOupaHue, pacro3HaBaHWE M W3YyUYCHHE CBOMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKlni Ha MOH aMMOHHUs M (ocdaT-uOH U U3ydeHUE MPU3HAKOB X
MPOTEKAHUs, B3aMMOJCHUCTBHME KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEJbIO
(BO3MOXKHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTALTUYECKUX
pemi€Tok anmaza, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C MPOIECCOM aJcopOLnu
PAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM M YCTPOMCTBOM NPOTHBOTrasa,
MOJIy4eHHe, COOMpaHHWe, paclo3HABAHME W W3Y4YEHHWE CBOMCTB YTJEKHCIOrO Tasa,
NPOBEJICHUE KAYECTBEHHBIX pEAKIMi Ha KapOOHAT W CHJIMKAT-WOHBI U HU3Y4YCHUE
NPU3HAKOB HMX  MPOTEKaHUs, O3HAKOMIICHHME C  MNPOAYKIHUEH  CUIMKATHOU
IMPOMBIIIJIEHHOCTH, PEIIEHUE HKCHEPUMEHTANbHBIX 3a1ady 1o Teme «Baxueiiune
HEMETAJUIbl U UX COEIUHECHUSD).

MeTtajuuibl 4 UX COCAMHEHMS

OO0mras xapakTepuCTUKa XUMUYECKUX BJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nojoxenus B llepuoanueckon cucreMe xumuuyeckux sneMmeHToB [[. 1. Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTaiyioB. MeTajuiMdeckass CBSI3b U METajuIM4ecKas
KpUCTAJUIMYECKass PEIETKA. ODJICKTPOXUMUUYECKUM PAd  HANPSHKEHWM  METaljIoB.
dusznyueckre M XUMHUYECKHME CBoWcTBa MeTamioB. OOmme CcrnocoObl MOJIyYeHUS
MeTaioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI HUX OT
koppo3uu. CruiaBsl (CTajib, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
POMBIIIJIEHHOCTH.

[llenounsle MeTauibl: MNOJIOKEHHME B llepuoandeckorl cuUCTEME XHMHUYECKHX
snementoB JI. WM. MengeneeBa, CTpO€HHME HMX aTOMOB, HAaxXOXJCHUE B MPHUPOJIE.



duznueckre W XMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpusi v Kanus). OKCUIbl U
TUAPOKCUABI HATPUA U Kanusl. [ [puMeHeHne menouyHbIX METAUIOB U UX COCTUHEHUM.

[IlenoyHO3EMENBbHBIE METAJIBI MATHUN U KaJIbIWI: MMOJIO)KeHUE B [lepuoanueckoit
cuctemMe xuMudeckux osnemeHtoB JI. M. MenaeneeBa, CTpO€HHME HX aTOMOB,
HaxoxJeHne B mpupojae. Ousznueckue M XMMUYECKHE CBOMCTBA MArHusl M KaJbILIUS.
Baxwnelimme coenuHeHuss Kanblus (OKCHA, THAPOKCHA, coyi). JKECTKOCTh BOJBI U
CrocoO0bI €€ yCTpaHEHHUS.

A'OMUHUN: TTOJNO)KEHHUE B llepuoandeckor cUCTEME XUMUYECKHX JIEMEHTOB /.
N. MenpaeneeBa, CTpoeHrE aToMa, HAXOXKAEHUE B Npupoac. PU3NYECKUE U XUMUYECKHUE
CBOMCTBA aFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHJIA aTFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckoit cucreme XxuMuueckux snemeHToB J[. U.
MeHnpeneeBa, CTpOCHHE aTOMa, HaXOXKIECHUE B NpUpoje. PU3NUECKUE U XUMHUYECKUE
cBoiicTBa xene3a. Okcupl, ruapokcuibl U conu kenesa (II) u sxxenesa (I11), ux cocras,
CBOWCTBA U NOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3ilaMu METaUIOB U CIIaBOB, MX (PU3MUYECKUMHU CBOWCTBAMH,
U3YUYEHHE  PE3YyJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXHO  HCHOJIb30BAaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTE!N B3aMMOJICUCTBUSI OKCUAA KaJIbIIMS U HATPUs C BOAOU
(BO3MOYKHO MCIOJIL30BaHUE BUACOMATEPUAIIOB), UCCIIE0BAHUE CBOMCTB HKECTKOW BOBI,
mpoiiecca  TOpeHMsl  JKejie3a B KHUCIOpojae  (BO3MOXKHO  HCHOJIb30BAaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKaHUsI KaU€CTBEHHBIX PEaKIMil Ha MOHBI: MarHuUs,
Kanblus, alioMuHus, nuuHka, skenesza (II) m xemeza (III), menu (II), Habmonenue u
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS ITUIAMEHUM HMOHAMU HATpUsl, Kajausg M KaJblUs
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHMS U TUAPOKCUIA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «Baxunelre MeTalibl M UX COCTUHEHUS».

XuMHuS M OKPYKAOLIAA cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HU YeloBeka. bezomacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKHX peakiuii B ObiTy. I[lepBas momonrs mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollel cpeasl (mpeaenbHas AOMyCTUMAst
KoHIIeHTparusi BemiecTs, aaiee — [1JIK). Poap XxuMum B penieHUr 3KOJIOTHYECKHUX
npooseMm.

Xumuueckuii IKCnepumenm:

u3yueHue oO0pasloB MaTepuagoB (CTEKJIO, CIIaBbl METAJIOB, IOJIUMEPHBIE
MaTepHaIbl).

Mescnpeomemmnuie ceazu

Peanmnzanust MeXOpeIMETHBIX CBSI3€M MpU M3YYEHHUH XUMHUM B 9 Kjacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSTHUH,
TaK U MOHATUM, SABISIOLIMXCA CUCTEMHBIMHU JUISI OTIACIBHBIX IIPEIAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TEePUOANIHOCTh, HAOIIOICHNEe, HKCIICPUMEHT,



MOJIEIMPOBaHUE, M3MEPEHHUE, MOJENb, SBJIECHUE, MapHUKOBBIM 3(p(EeKT, TEeXHOIOTHs,
MaTepuaibl.

®duszuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUI 3aps]l, MPOBOJHUKU, TOIYTPOBOIHUKH,
IUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHCTAUIMYECKas PEHIETKa, CIUIaBbl, (UINUECKUE
BEJIMUMHBI, CAMHUIIBI HM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnue.

buonorusa: ¢otocunte3, aAbixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEPATbHbBIE
yI0OpeHUs, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpAbl, TOPHBIE MOPOABI, IOJIE3HBIE
UCKOMAaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS MTPOTPaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs
JOCTUTAIOTCSI B XOJIe OOy4YeHUsT XMMHUU B €IUHCTBE Y4YE€OHONW M BOCIUTATEIIHHOU
NEATENIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHM I[ICHHOCTSIMU, TMPUHSTHIMU B OOIECTBE NpaBUJIaMU H
HOpMaMU TOBEJACHUS U CHOCOOCTBYIOT MpPOIIECCaM CaMOMO3HAHMS, CaMOPa3BUTHUS U
colaau3aiuu 00y4yarommxcsl.

JIngHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00yJaroIMXCs
PYKOBOJICTBOBAThCS CUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PACIIMPECHUE
OTIBITA JIEATENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)naTpuoTH4€eCKOro BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M
HAyYHOMY HACJEQUI0, TOHUMAaHHS 3HAYEHUS XHUMHUYECKOW HAyKh B IKU3HH
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJETh OCTOBEpHOM uH(OpMaIuend o
NEPEOBbIX JIOCTHKEHHUSIX UM OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

IpEeACTaBICHUS O COLMAIBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUI
B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEI0BATEIHLCKOM, TBROPUECKON U JPYTUX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEeATENbHOCTHM  HpPU  BBIIOJIHEHUH  y4EOHBIX,
NIO3HABATEIbHBIX 3a7a4, BBINOJHEHHUM XHMHYECKUX JKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B TIpoliecce
ATOM y4eOHOW IesTEeNHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE M TOCTYNKHU
CBOMX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUSA
IIOCJIEICTBUI ITOCTYIKOB;

3)IEHHOCTH HAYYHOTI'O MO3HAHUA:

MHUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUIsl TIOHUMaHMSI CYIIHOCTH HAyYHOW KapTHUHBI MUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOAHON CpelioH, O
POJI XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIpPaBJICHHbIC HA TOJYYCHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOAuMBbIE I8 OOBSCHEHHUS HaOJIIOAaeMbIX IIPOIIECCOB U  SIBJIICHH,
M03HABATENbHOM, NH()OPMAIITMOHHONW U YUTATENBCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB
CaMOCTOATENIbHOM paboThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOW JIMTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTU;

UHTEpPEC K OOY4YeHHI0O | TIO3HAHUIO, JF0O03HATETHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHUIO, TPOCKTHOM U MCCIIEIOBATEIBCKON JESITEIIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00y4YEeHUS B JaJIbHEHUIIIEM;

4)¢popMupoBaHNs KYJIbTYPbI 310POBbSI:



OCO3HAaHHUE LIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3J0POBBIM 00pa3 »KU3HHU, OCO3HAHUE MOCIEACTBUN U HETIPUSATHE BPETHBIX
NpUBBIUCK (YHMOTpEOJCHHUS aJIKOTOJIs, HApKOTHUKOB, KYpPEHUs), HEOOXOIUMOCTH
coOmro/IeHrs TpaBuil 6€30MaCHOCTH MPU OOpAIICHHH ¢ XUMUYECKUMH BEIIECTBAMU B
OBITY U peajbHOU KU3HHU;

5)Tpy10BOro BOCIMTAHMS:

UHTEPEC K MPAKTUYECKOMY HM3YYEHHUIO NMpodeccuid W TpyJa pazIuyHOro poja,
YBaOXKEHHE K TPYAy U pe3yjbTaraMm TPYAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HAHUM MO XUMHU, OCO3HAHHBIH BBIOOP WHIUBUIYAJIBHOU
TPAaCeKTOPUU TMPOJOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHElHON
npodeccHoHanbHON NEATEIbHOCTH W Pa3BUTUS HEOOXOJIUMMBIX YMEHHUH, TOTOBHOCTh
aJanTUPOBaThCs B MPohecCHOHANTBHON Cpejie;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IEIeCO00pa3HOe OTHOIIEHNE K MPUPOAEC KaK UCTOUYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHUMAaHUE LIEHHOCTH 3I0pOBOTO M 0€30MacHOro
oOpa3a ’KHM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3HUECKOMY H
NICUXWYECKOMY 3/J0POBbIO, OCO3HAHUE IEHHOCTU COONIOAEHUS MpaBMil 0€30MacHOro
NOBEACHUS MpU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTyalUsAX, YIPOXKAIOUIUX 310POBbIO
Y J)KU3HM JTIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJydaeMble MpPU HU3YYCHUU XUMHH, IS
pelIeHNs 3aJay, CBI3aHHBIX C OKPYKAIOWIEW MPUPOIHOM CPEIOW, IJIA IMOBBILICHUS
YPOBHSI SKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS TTI00ATLHOTO XapaKkTepa dKOJOTHYECKUX
npobieM W MmyTed HUX peleHUs MOCPEICTBOM METOAOB XHUMHUHU, HKOJIOTHYECKOTO
MBIIIJICHUSI, YMEHUSI PYKOBOJCTBOBAThCS UM B IMO3HABATENIbHOM, KOMMYHUKATUBHON U
COILIMAJIbHOM TTPaKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTAaTOB  BBIACHSAIOT  3HAYMMbIE IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TMOHSATUS (3aKOH, TEOPHsl, MPHUHIIHII,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEJAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHUW U3 ITUX
npeaMeToB (OopMHUPOBaTh MPEACTABICHUE O IEIOCTHOM HAay4yHOU KapTHUHE MHpa, U
yHUBEpCAJIbHbIE  yueOHble  JIWCTBUSA  (MO3HABATENIbHBIE,  KOMMYHHKATHUBHBIC,
pEeryJsiTUBHBIE),  KOTOpble  obOecrneuynBarOT  (OPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOATENbHOMY IJIAHUPOBAHUIO U OCYILIECTBIECHUIO YUYEOHOU e TENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA

ba3zoBble 1ornyeckue AeficTBUA:

YMEHUS UCTIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS! MIPU OCBOCHUU 3HAHUI:
PacKpbIBaTh CMBICI XUMHUYECKUX TOHSATHUH (BBIIETSATH WX XapaKTEpHbIC MPU3HAKH,
YCTaHABIIMBaTh B3aWMOCBSI3b C APYTUMHU TOHSTUSIMH), HCIOJIb30BaTh IMOHATHUS JIA
O0OBSCHEHHsI OTHENbHBIX (DAaKTOB M SBJICHWM, BHIOUPATh OCHOBAHUSA M KPUTEPUU IS
KJacCU(UKAIMM XUMUYECKUX BEMIECTB W XUMHUYECKUX PEAKIUH, yCTaHABINBATh
IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKIY OOBEKTaMH H3yUCHHUS, CTPOUTH JIOTHUYECCKUE



paccyxaeHus (MHAYKTUBHbIE, AEAYKTHMBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOYCHUS;

YMEHHE MPHUMEHATh B TMPOIECCE€ [O3HAHUSA TMOHATUS (IpeAMETHhIE U
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HUCIOJIb3YyEeMbI€ B XHUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCJIbHBIC MPEACTaBICHUS —
XUMUYECKUM 3HaK (CHMBOJI D3JIEMEHTAa), XUMUYecKas QopMmysia U ypaBHEHHUE
XUMUYECKOUN peakiuu — NpU pelieHud y4eOHO-M03HABATEIbHBIX 3ajlay, C YUYETOM ITHX
MOJENBHBIX MPEACTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XUMHUYECKUX PEaKIUH, BBISBISATH
o0IIMe 3aKOHOMEPHOCTH, TPUUYUHHO-CJICJACTBEHHbIC CBS3M U TPOTUBOPEUUS] B
U3y4aeMbIX IIPOLecCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejbLCcKue 1eHCTBUSA:

YMEHHUE UCIIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUA, a TaK)K€ B KaueCTBE OCHOBBI /il (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE
PaBUJIbHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

npuoOpeTeHre ONbITa 10 TUIAHUPOBAHWIO, OpPTraHM3aIllMd U  IPOBEJICHUIO
YYEHMUYECKMX  JKCIEPUMEHTOB, yMEHME HaOmoAaTh 3a XOJOM  IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3ynbTar, (HOpMyIHpOBaTh OOOOIICHHUS H
BBIBOJIBI 110 pe3yjibTaTaM IMPOBEAEHHOIO OIbITA, MCCIEAOBAHMS, COCTABIATH OTUET O
poJieJIaHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHHUE BBIOMpaTh, AaHAJIM3UPOBATH W  HHTEPIPETUPOBATH HHOOPMAIIHUIO
pa3IMUHBIX BUJOB U (POpM MpeaCTaBICHUS, TMOJIYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJIIpHAsl JIMTEpaTypa XUMHYECKOTO COJEpP>KaHUs, CIPABOYHbBIEC MOCOOMUS,
pecypcbl HTepHETa), KPUTHUYECKH OIEHMBATH MPOTHBOPEUHMBYIO M HEIOCTOBEPHYIO
uHpopMaIuio;

yMEHUE TPUMEHSTHh pPa3IUYHbIe METOJbI M 3alpochl MpPHU TOHCKE M OTOOpE
uH(GOPMAITMN ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX ISl BHITOJTHEHUS YUECOHBIX
U TIO3HABATEIbHBIX 3a/lay OMPENCIEHHOTO THIIA, MPUOOPETEHUE OmbITa B 00JACTH
UCIIOIb30BaHUsI  UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTUW,  OBJAJICHUE
KyJbTYypO  aKTUBHOIO  MCIIOJIb30BAHUS  PA3IMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTHUMAJIbHYIO ()OpMY MpEICTaBICHUS HHPOPMALMH U
WJUTIOCTPUPOBATH PEIIaEMbI€ 3a/1a4d HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu, JPYTUMHU
dbopmamu rpaduku U UX KOMOUHAIUSIMU;

yMEHUE HCIOJNb30BaTh M  aHAIM3UPOBATH B  Mpolecce ydyeOHOM U
UCCIIEJIOBATEILCKON  JIEATEIbHOCTH HMH(POPMAIMIO O BJIUSHUM TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYKAIOIEH MTPUPOTHOM CpEIbl.

KoMMmyHuKkaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBHUA:

yMEHUS 3aJlaBaTh BOMPOCHI (B X0Jie Auanora M (Wiu) AUCKYCCHH) IO CYIIECTBY
o0cyxmaeMoi TeMbl, (POPMYTHPOBATH CBOU TMPEIIOKEHUS OTHOCUTEIHHO BBIOJTHEHUS
MPEIOKEHHOM 3aa4Hu;

YMEHHUSI TIPEACTABIIATh MOJIYUYEHHbBIE PE3YyJIbTaThl HO3HABATEIBHOUN JEATENHHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTaX; JeJaTh MNPE3EHTALMI0 PEe3yJIbTATOB BbINOIHEHUS



XUMHUYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIrO OMbITa, JIA0OPATOpPHOUM pabOTHI 1O
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAaMH B  COBMECTHOM
MO3HABATEIILHON M MCCIIEIOBATEIBCKON JCATEIHHOCTA TPHU PEIICHUHA BO3HUKAIOIINX
npo6sieM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3MIMMA (00CYKICHUS,
OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBD», KOOPAWHAIIUS COBMECTHBIX JCHCTBUH,
OTpeIeJICHNE KPUTEPHUEB MO OIEHKE KaueCTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PeryisiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE TeCTBUS:

YMEHUE CaMOCTOSTEIBHO ONPENCIATh ICNH ACATSIBHOCTH, TUIAHHPOBATH,
OCYIIECTBJIATh, KOHTPOJMPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh HauOosee A(QPEKTHUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITENIbHO  COCTABJSTH WU  KOPPEKTUPOBATH
MPEIJIOKEHHBIA aNTOPUTM JEHCTBUN MPU BBHIMOTHEHUH 33JIaHUN C YUYETOM TOIYYCHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX, OICHUBATH
COOTBETCTBHE IMOJIYYEHHOTO pe3yJbTaTa 3asBIICHHON IIENI, YMEHHE HCIIOIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 33/IaHU.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOSHHUIO 00SI3aTENILHOTO COJIEpKaHus,
YCTaHOBJICHHOTO JaHHOU (heaepanbHOi paboyeil mporpaMMoid, BBIACISIOT: OCBOCHHbBIE
00yJaronMMUCs HAyYHbBIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUMN, crieIU(UIECKHE IS
IpEeIMETHON 00macTH «XUMUS», BUILI ACATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHUS,
€r0 MHTEPIPETAINH, PEOOPa30BaHUIO U MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX
CUTYaIHsIX.

K koHny oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIEeCTBO, CMech (OJHOpOIHAs U
HEOJIHOPOJIHASI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast JOJST XUMUYECKOTO dJIEMEHTA
B COCAMHEHUHW, MOJSIPHBIH  00BEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl PEaKIns, KiaccuuKaius
peaKImii: peakIuu COCIUHCHUS, PEAKIIMHA PA3IOKCHHS, PEaKIINN 3aMEeIIEeHHUs, PEaKIINN
oOMeHa, 9K30- M SHAOTEPMHUECKHUE PEAKIINH, TETIOBOU 3 (EKT peakiuu, sapo aroma,
ANICKTPOHHBIN CJIOM aToma, aTOMHas OpOWTalb, paguyc aToMa, XUMHYECKas CBS3b,
NOJIIpHAsT M HEMOJIApHAs KOBAJCHTHAs CBSA3b, MOHHAsS CBS3b, WOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi JA0JIs BeliecTBa (MPOICHTHAS KOHIIEHTPAIIKsI) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITHI W NPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY [UJIi COCTaBieHUs (OpMysd BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;

OTIPEJIENATh BaJIEHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COCIUWHEHUSAX, CTEIEHBb
OKHUCJICHUSI DJIEMEHTOB B OWHApHBIX COCAMHECHHSIX, MPUHAIICKHOCTh BEIIECTB K



onpenenéHHOMY KJacCy CO€IWHEHUW 1o ¢GopMmyaaM, BHJI XUMHYECKOW CBSA3U
(KOBaJIEHTHAsI 1 MOHHAs1) B HEOPTAaHUYECKUX COEUHEHHUSIX;
packpbiBaTh cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa: NeMOHCTPUPOBATH
NOHUMAHHE MEPUOJIUYECKON 3aBUCUMOCTU CBOWCTB XHMHYECKHX AJIEMEHTOB OT MX
noynoxkenus:t B Ilepuogmyeckoid cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajipo;
OMUCHIBATh U XapakTepu3oBaTh TaOMMuHylo (opmy I[lepuogudeckoid CHUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas moarpynna (A-rpynma)» u
«noboyHas mnonarpynna (b-rpynma)», Manble W OOJbIIHME TMEPUOIbl, COOTHOCHUTH
0003HaYeHUsA, KOTOpble UMEIoTCs B Tabiumie «llepuoandeckas cucreMa XUMHUYECKHUX
anemeHToB JI. 1. MeHneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsAl sjapa, oOllee 4YHCIO DIIEKTPOHOB U
pacrpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSM);
KJIacCU(UIIMPOBATh XUMUYECKHE AJIIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakiuu (10 YUCIY M COCTAaBY YYacTBYIOLIMX B PEAKUMU BEUIECTB, MO TEILIOBOMY
s dexry);
XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIISCTB Pa3IMYHBIX
KJIaCCOB,  MOJITBEpKJas  ONHWCAaHUE TMPUMEpPaAMH  MOJICKYJISIPHBIX  ypaBHEHHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHil;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPAICHUN B Pa3TMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEeHTa 1o GhopMyJie COSTMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN PEAKIINH;
IPUMEHSITh OCHOBHBIE OIEpPALUHM MBICIUTEIBHON AEATEIbHOCTH — AHAJIU3 U CHUHTE3,
cpaBHEHHUE, 0000IIeHne, CUCTeMaTH3allui0, KIAaCCU(PUKAIIUIO, BBHIABICHUE MPUYHMHHO-
CIEACTBEHHBIX CBS3€H — U1 U3YYCHUS CBOMCTB BEIIECTB M XUMHYECKUX pPEAKIUU,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHNE, MOJICIIUPOBAHNE,
AKCHEPUMEHT (PeanbHbIl U MBICIICHHBIN);
ClIeoBaTh TMpaBWJIaM TIOJB30BAHHMS XUMHYECKOM TIOCYI0M W  Ja00paTOpHBIM
000py/OoBaHUEM, a TaK)Ke IMpaBWiaM OOpAIlEHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU 10 BBIMOJHEHHUIO TA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEIEIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TPOBOJIUTh XMMHUYECKHUE AKCIEPUMEHTHI MO PACIlO3HABAHUIO PACTBOPOB IETOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakMycC, (heHOoI(DTaIenH, METUIIOPAHXK U JPYTHUE).

K koHuy oOyuenus B 9 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCIICHMS, XUMHUYECKash peakius, XUMHYeCcKas
CBSI3b, TETUIOBOM 3 (DEKT peakIuu, MoJb, MOJISIPHBIN O00BEM, PAcTBOpP, DIICKTPOJIHTHI,
HEJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JIUCCOIMAIUS, PpEeaKIMd WOHHOTO OOMeHa,



KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOOpaTHUMble peakluHy,
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIE  PEAKIIUH, OKHCIIUTEIIb, BOCCTaHOBUTEIIb,
OKHCIICHHE U BOCCTAHOBJICHHE, aJUIOTPOMNusi, amM(pOTEepHOCTb, XUMHYECKas CBS3b
(KOBaJICHTHAsl, WOHHAs, METAIMYECKas), KpUCTAIMYECKas pEIIETKa, KOPPO3Us
METAJUIOB, CIUIABBl, CKOPOCTb XUMHYECKOM pPEaKIUH, IMPEAEIbHO IOIyCTUMAs
koHueHnTpanus [[JIK Bemecrtna;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUH U IPUMEHSTH 3TH
NOHATHS MPU ONHCAHUY BEIIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY [UJIsi COCTaBi€HUs (OpMyJd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONpPENENIATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX DJJIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa, NPHUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIAcCy COEAMHEHWH Mo ¢opMyraMm, BHJI XMMHYECKOW CBsI3U (KOBAJICHTHAs, MOHHA,
METAJUINYECKasl) B HEOPraHWYECKHX COCIMHEHHUAX, 3aps] HOHA IO XUMUYECKON
dopmyiie, xapakTep cpeibl B BOJHBIX PAacTBOpax HEOPraHUYECKUX COECIUHEHHH, THII
KPUCTAJNINYECKOU PEIIETKN KOHKPETHOT'O BEILECTBA;

packpsiBaTh cMbIch [lepuoandeckoro 3akona [[. M. MeHnneneeBa U 1€EMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy llepmonnyeckoit
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3iuyarTh IOHATUA «TJaBHas mnoarpynna (A-
rpynmna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W OoJibIIME TEPHOIBI,
COOTHOCUTh OOO3HAYEHHUS, KOTOpbIE HWMEIOTCS B NEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apAan sapa, o0lee YUCIIo 3JIEKTPOHOB U PACTIPECIICHUE UX 10 3JEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB DJJEMEHTOB U HUX
COEAMHEHU B IIPEAEIaX MaJIbIX IEPUOAOB U TJIABHBIX MOJACPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(PHUIMPOBATh XUMUUYECKHE 3JIEMEHTHI, HEOPraHMUYECKHE BELIECTBA, XUMHUECKHE
peakuuu (110 YMCIy M COCTaBY YYAacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIJIOBOMY
s¢deKTy, 10 UBMEHEHUIO CTENEeHEW OKUCICHUS XUMHUUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OONME W CHENU(PUICCKHE XHUMHYECKHE CBOMCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPKAAs ONUCAHUE NPUMEPAMU MOJIEKYJISAPHBIX U
VMOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIM;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUYECKON AUCCOLMALAN KUCIIOT, EIOYENH U COJIEH,
MOJIHBIE U COKpAIEHHBbIE YpaBHEHUS! peaklMii HOHHOrO OOMEHA, YpaBHEHHUS PEAKIUH,
NOATBEPKAAIOIINX CYIIECTBOBAHUE T'E€HETHYECKOM CBS3M MEXKAY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIInii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUs] XUMUYECKUX NPEBPALCHUI B PA3JIMYHBIX YCIOBUIX;

BBIYUCIIATH OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJII0 XUMHUYECKOTO 3JIEMEHTa 10 opMyJie COSIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MIPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKLINH;



coOnofaTh MpaBWia MOJb30BAHUS XUMHUYECKOW TOCYyA0HM M 1a00paTOPHBIM
o0opy/OoBaHHEM, a TaKXe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKIHUSMU MO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB TIO MOJIYYECHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aMMHUAKA U YTIEKHUCIIOTO Ta3a);

IPOBOAUTH PEAKIUU, MOATBEPKIAIONINE KAaueCTBEHHBIM COCTaB PAa3JMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM IYyTEM XJOpUA-, OpOMUA-, MOIUI-, KapOoHat-, Qocdar-,
CHIIMKAT-, CcyibdaT-, TUIPOKCUI-UOHBI, KAaTHOHHl aMMOHHS W HOHBI H3YYCHHBIX
METAIIJIOB, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTAaHMUECKUX BEIIECTB;
NPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON EATENBHOCTH — aHaIW3 U CHHTE3,
cpaBHEHHE, O0000IIEHNE, CHCTEMaTU3allMio, BBISBICHHE NPUIHMHHO-CICACTBCHHBIX
CBS3€M — /Il M3Y4YEHHUS CBOWCTB BEIIECTB M XWMHUYECKUX PEAKIIHH, €CTECTBEHHO-
Hay4YHBIC METOIbI IO3HAHUS — HAOIOICHNEe, U3MEPCHHE, MOJICTTUPOBAHUE, SKCIICPUMEHT
(peayibHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

SKJIACC
KoanuecTBO YacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1.IlepBoHavanbHble XUMHYECKHE OHATHUSA
Xumus — BaykHas 00J1acTb
11 €CTECTBO3HAHUS U 5 0 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIESITENLHOCTH YEJIOBEKa
12 BemectBa 1 xuMnuueckue 15 0 0 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2.BakHeiilmue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
21 Boznyx. Kucnopon. 6 0 0 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o 3 0 1 bu6nmoreka [JOK
' KHCJI0TaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOIMoTEKA
2.4 HEOPraHUYEeCKUX 11 0 1
p . https://m.edsoo.ru/7f41837¢
COeqUHEHNI
Hroro no paszneny 30



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

Paznen 3.Ilepuoagnueckuii 3axoH u llepuogudeckasi cucrema xummueckux 3jaemMeHToB /I. M. MenneneeBa.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XHMHYECKHUX AJIEMEHTOB /J[. 7 1 0
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHUCITUTENbHO- 2 0 0 bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
b OK
Pe3epBHOE BpeMmst 3 0 0 nommorexa I

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

2
[10 ITPOI'PAMME 68 .



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

9 KUIIACC

Kouan4yecTBo yacos DIeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1.BemecTBo U XuMH4YeCKHe peakuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 0 bubmmorera [TOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 Hhcconyamnus. XuMHUIeCKHe 8 0 1 bubmorexa HOK
’ A T https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2.HemeTasiIbl M MX COeTMHEHHSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 0 0 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XAMHYECKHX DJIEMEHTOB 7 0 1

VA-rpynmsl. A3ot, hocdop

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

U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3.MeTajliibl U MX COeTMHEHMSI
. bubmuoreka [JOK
31 (Obmpte CROHCTEA MeTaTAOoB 4 https://m.edsoo.ru/7f41a2636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nea 4. Xumus 1 oKpykamomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3yYeHHs o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypcbl
| [Ipenmer xumuu. Posb xumuu B | 0 0 bubmuorexa [JOK
JKU3HHU JeJIoBeKa. Teja U BelmecTBa 02.09.2025 | https://m.edsoo.ru/ff0d210c¢
5 ITonsiTue 0 MeTOIaX MO3HAHUS B | 0 0 04.09.2025 bubmuorexa [JOK
XUMHUH (TIpodeccust XUMHUK ) https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI | 0 | bu6muoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM 09.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa U cMecH. CIIocoObl | 0 0 bubmunoreka [JOK
paszesieHus: cMecein 11.09.2025 | https://m.edsoo.ru/ff0d26¢ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 0 bubmorexa [IOK
8 . PIMEP 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
but6mmoreka [JOK
A 1
6 TOMBI M MOJIEHYIIHL 0 0 18.09.2025 | https://m.edsoo.ru/ff0d2a6¢
; XUMHUYECKHUE AJIEMEHThI. 3HAKU | 0 0 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2bed
bubnuoreka [JOK
I1 1
8 POCTHE 1 CHOMHRIC BemecTRa 0 0 25.09.2025 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 0 0 bubnuoreka IIOK
30.09.2025 | https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumuueckast hpopmyia. BaneHTHOCTh bubmorexa HOK
i 02.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB

1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca 07.10.2025 | https://m.edsoo.ru/ff0d323¢

12 MaccoBas 10719 XUMHAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCTMHEHUH 09.10.2025 | https://m.edsoo.ru/ff0d350c

13 KosmuecTtBo BermecTBa. MoJib. bubmuoreka [JOK
Momnsipnas macca 14.10.2025 | https://m.edsoo.ru/ff0d5230

14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus 16.10.2025 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycIoBHs IPOTEKAHUS

15 XUMHUYECKHX peakiuii(mpodeccus Bubmmorexa [IOK

peatt P 21.10.2025 | https://m.edsoo.ru/ff0d3al6
TEXHOJIOT)

16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [{JOK
XUMUYECKUE ypaBHEHUS 23.10.2025 | https://m.edsoo.ru/ff0d3b88
BrraucneHus: KOJIM4ecTBa, MacChl

17 BEIIIECTBA [0 YPaBHCHUSM bubmmorexa [IOK

B P . 04.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PeaKIIHid
Knaccudukanus xumuaeckux

18 €aKIil (COeIMHEHUS, PA3I0KEHUS bubmorexa HOK
peardi A P ’ 06.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-
19 sHIMKIIoneaucT. O6o0eHne u bubmorexa [OK
H AHCT: Hf 11.11.2025 | https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alus 3HAaHUI
Bo3nyx — cMmech razos. CocraB
20 Bo3ayxa. Kuciopon — sneMeHT u Bubmorexa TIOK
AV e 13.11.2025 | https:/m.edsoo.ru/ff0d448e

IMPOCTOC BCUICCTBO. O30H



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/ff0d448e

AI[MI/IHI/ICTpaTI/IBHaSI KOHTPOJIbHAasA

bubnuorexa [JOK

21 18.11.2025
pabora 3a 1 momyroaue https://m.edsoo.ru/ff0d4290
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmorexa HOK

poXa pearl ’ 20.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CnocoOsbI MoTy4eHHs KHUCIOpOo/ia B
23 1ab0paToOpuu U MPOMBIIUIEHHOCTH bubmorexa [OK
patop P ' 25.11.2025 | https://m.edsoo.ru/ff0d497a
IIpumeneHnue kucnopoaa
TennoBoii 3pPexT XuMUIeCKoi

24 peaKIuu, MOHSITHE O but6mmoreka [{OK
TEPMOXMMHUYECKOM YPAaBHEHUU, DK30- 27.11.2025 | https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYECKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).

)5 3arpsi3HeHUE BO3/1yXa, CIOCOObI €ro bubnuorexa [JOK
npeaoTBpanieHus(nmpodeccus 02.12.2025 | https://m.edsoo.ru/ff0d4c4a
HE(PTSIHUK)

[IpakTuueckas pabora Ne 3 o teme
26 «Ilonxyuyenue u cobupanue bubmorexa HOK
y P . 04.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3yUYEHHUE €T0 CBONCTBY

7 Bonopon — anemeHT u npocroe bu6muoreka [IOK
BemecTBo. Haxoxaenue B mpupoje 09.12.2025 | https://m.edsoo.ru/ff0d4dd0

)3 duznveckue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bogopoa. [Ipumenenne Bogopona 11.12.2025 | https://m.edsoo.ru/ff0d4dd0

bubnuorexa [JOK

29 [ToHsiTHE O KUCIOTAX U COJAX

16.12.2025 | https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MoTy4eHus BOAOPOia B bubnmnoreka [JOK
nabopaTopuu 18.12.2025 | https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 o reme bubmuoreka [IOK



https://m.edsoo.ru/ff0d4290
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

«Ilonyuyenue u coOupanue BOAOPO/a, 23.12.2025 | https://m.edsoo.ru/ff0d4{42
M3YYEHHUE €ro CBONCTBY
1 MomnsipHblii 00bEM Ta30B. 3aKOH bu6muoreka [IOK
ABoraapo 25.12.2025 | https://m.edsoo.ru/ff0d542¢
Brraucnenus o0b€Ma, Kou4ecTBa
33 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa [OK
" 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breraucienuns 00EMOB Tra30B 110
34 YPaBHEHUIO PEAKIIMM HA OCHOBE bubmorexa [IOK
N . 15.01.2026 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 du3nyecKre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubnuoreka [JOK
WHJIUKaTOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona xak pactTBopuTENb.
17 Hacrimennble ¥ HeHACHIIIIEHHEBIE but6mmoreka [IOK
pacTBOpbl. MaccoBas 10J1s BelecTBa 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
13 «lIpuroToBnenne pacTBOPOB C bubnuoteka [JOK
onpeaesEHHON MacCOBOM J10J1eH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
19 [IpoBepounas padora Nel o Treme bu6mmoreka [IOK
«Kucnopoa. Bogopona. Boga» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCupUKAIIUS, bu6nuoreka [IOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
A1 [TomyuyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX U 10.02.2026 | https://m.edsoo.ru/ff0d664e
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aM(OTepHBIX OKCHUIOB

4 OcHoBaHHsI: COCTaB, KIaccuuKarms, but6mmoreka [JOK
HOMEHKJIaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TomyyeHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bubnuoreka [JOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
KHCJIOT 24.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIAaTypa,
46 cnocoi(ibllj l'i'.)J'I q)eHH;I XI/IMI/IqZ(I:)KI/Ie bubmorexa TIOK
N Y ’ 26.02.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemienue
47 AKCTICPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
43 ['eneTnueckas CBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPraHUYECKUX COCTMHEHU 05.03.2026 | https://m.edsoo.ru/00ad9asS0
49 O06001IeHre U CUCTEMaTH3 AL bubnuoreka [JOK
3HAHUH 10.03.2026 | https://m.edsoo.ru/00ad9cb2
50 AJIMUHHCTpATHBHAS UTOTOBAs bubmuoreka [JOK
KOHTpPOJIbHAs paboTa 12.03.2026 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIIACCUPUKAITUU
51 XUMHUYECKHUX dJIeMeHTOB. IToHsTHE O bubmmorexa [IOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepuonnueckas cucrema bubmmorexa [OK
pHOA 19.03.2026 | https://m.edsoo.ru/00ada52c

XUMUYECKUX djieMeHToB J[. 1.
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Menneneena

53 Ilepuonasl, TpyIIIbl, IOATPYIIIEI bubmorexa TIOK
PHOLEL TPY > HOATPY 24.03.2026 | https://m.edsoo.ru/00ada52¢
Ctpoenne atomoB. CocTaB aTOMHBIX BuG 10K
HOIHMOTEKa
54 snep. M3otombei(tipodeccus 26.03.2026 httos://m.edsoo.re/00ada342
Te€0XHMUK) APs.//M.cdS00.ruadade
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aToMoB djieMeHTOB Ileproanyeckoit bubmorexa HOK
pron 07.04.2026 | https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. Menpaeneera
XapakTepucTuKa XUMHIECKOTO
56 AJIEMEHTA 0 €T0 MOJIOKCHHIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme /. U. 09.04.2026 | https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHUS HAYKH U NTpakTUKU. J1. bubmuoreka [IOK
N. MenaeneeB — y4€HbIi, I€IAror U 14.04.2026 | https://m.edsoo.ru/00ada96e
IpaXKTaHUH
DIEKTPOOTPUIIATEILHOCTh AaTOMOB
58 XUMHUYECKHX DJIEMEHTOB/ 16.04.2026 bubmorexa HOK
. o https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
59 HMoHnnasg xumuueckas CBSI3b bubmorexa TIOK
21.04.2026 | https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMU4IeCcKas 23.04.2026 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas nenosnsipas bubnmnoreka [JOK
XHUMHYECKAs CBA3b 28.04.2026 | https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneis oKHCICHHS 30.04.2026 | https://m.edsoo.ru/00adae28
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63 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peaxkuuu 05.05.2026 | https://m.edsoo.ru/00adb076
bubmmorexa [JOK
64 0) 1
KHCIITEI 1 BOCCTAHOBHTCIH 07.05.2026 | https://m.edsoo.ru/00adb076
65 [ToBTOopenne no teme «CTpoeHue 1 12.05.2026 bubnuorexa [JOK
aroMa. XMMHAYECKAas CBS3b) https://m.edso00.1ru/00adb486
66 PesepsHblit ypok. O600u1ieHue 1 | bu6mmoreka [IOK
cHCTeMaTH3aIus 3HaHUH 14.05.2026 | https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypoxk. O606£LI€HH€ u 1 19.05.2026 bubnmnoreka [JOK
CUCTEMATH3AIUs 3HAHUN https://m.edsoo.ru/00ad9cb2
68 Pe3epBHBIiT ypoOK. O6o6iueHHe u 1 21.05.2026 bubnuorexa [JOK
cucTeMaTtu3alys 3HaHuUu https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9«A» KIIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE
Ne Tema ypoxka KonTpoabnbie | IlpakTuueckue Aara HHppoBLIe
n/n Bcero H3y4YeHus o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
[Tepnoanueckuii 3aKoH.

1 Ilepuonnueckas cucrema 1 0 0 bubnuorexa IIOK
XUMHUUYECKUX AieMeHToB JI. U. 03.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH Eub OK

2 CBOMCTB XUMHUUYECKUX AJIEMEHTOB 1 0 0 05.09.2025 nommoreka [

. https://m.edso0.1ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanmst 1 HOMEHKIaTypa | 0 0 bubnmoreka [JOK
HEOPraHWYECKUX BEUIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecko CBSI3M M TUITBI | 0 0 bubmorexa [JOK
KPUCTAJUIMYECKUX PEIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6

5 AJMUHUCTpAaTUBHAS BBOHAS 1 1 0 but6mmoreka [{JOK
KOHTpOJIbHAs paboTa 17.09.2025 | https://m.edsoo.ru/863e7f4a
Kunacc a ec

6 I/I\('i)I/IK UL XUMUYECKUX i 0 0 19.09.2025 bubnuorexa [JOK
peaKkuuil 1o pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsiTHE O CKOPOCTU XUMHUYECKOMN

7 eakiuu. IToHsITHE O TOMOTEHHBIX U 1 0 0 bubmorexa HOK
peati. 24.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUAX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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[lousaTne 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIUSAIOIINE
Ha CKOPOCTh XMMUYECKON peaKinu 1

but6mmoreka [JOK

8
MOJ0KEHNE XUMHUYECKOT'O 26.09.2025 | https://m.edsoo.ru/00adc28c
paBHOBecusi(mIpodeccus
paMOXUMHK )
9 OKHUCIHUTENTBHO-BOCCTAHOBUTEBHBIC bubnmoreka [JOK
peaKkuuu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKOU
10 nccoranuu. CuibHbIe U ci1a0bie Bubmiorexa IIOK
A LAt 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMonunle ypaBHEHUS PEAKIIUN Eubmorexa ITOK
P peartt 08.10.2025 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bu6muoreka [IOK
00 PIIEKTPOIUTUIECKON 10.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLIUAINU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa IIOK
pea o 15.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTHIECKON JUCCOIHAITIT
14 ITongarue o ruaponse coaei bubnnorexa LIOK
o 17.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cUuCcTeMaTH3aIus bubnuorexa [JOK
3HAHUH 22.10.2025 | https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PerieHue >KCIEpUMEHTAILHBIX bubnmorexa LIOK
P 24.10.2025 | https://m.edsoo.ru/00addbfa
3a1aud»
17 [TpoBepounas pabora Nel o Teme bubmuoreka [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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«INEKTPOIUTUYECKAST TUCCOIUAITHS. 05.11.2025 | https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
O0111ast XapakKTEPUCTHUKA TaJIOTE€HOB.
18 XI/III:/I-II/ILIGCKF:/IG CBI;ﬁCTBa Ha IIpuMepe bubnnorexa LIOK
puMep 07.11.2025 | https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopona. ConsHas KMCIIOTAa,
19 XI/IMIl:)I‘leCIi[I/I: CﬂOﬁCTBa OJIydeHHE bubmmorexa TIOK
’ y ’ 12.11.2025 | https://m.edsoo.ru/00adel04
MpUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IlomyueHune coITHOIN KUCIIOTHI bubmmorexa LOK
Y .. " ’ 14.11.2025 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Brruucienust mo ypaBHeHUSIM
21 XUMHYECKHX peaKIUi, €CIIN OTUH 13 19.11.2025 buGmorexa LIOK
PeaKIiH, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
OO0mmas xapakTepUCTHKA JIEMEHTOB
2 VIA-rpynmnsl AlI0TpoIHbIe bubmuoreka [IOK
MoauUKAIIK cepbl. XUMUYECKUE 21.11.2025 | https://m.edsoo.ru/00ade64a
CBOICTBa CepbI
” AJIMUHHCTpATUBHAS] KOHTPOJIbHAs bubnunoreka [IOK
pabota 3a 1 momyroaue 26.11.2025 | https://m.edsoo.ru/00ade64a
24 CepoBomopoJ1, CTpoeHue, bubnuotexa [JOK
¢du3nyeckre 1 XUMUYECKHE CBOMCTBa 28.11.2025 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTa,
25 buznyecKkue 1 XuMU4eCKHe bubmorexa [TOK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHCHHE
XHUMHYECKHE PeaKIiHy, JeKaIie B
26 OCHOBE II OMIfI)HIJIeuHHOFO CH:io6a bubnnorexa LIOK
P 05.12.2025 | https://m.edsoo.ru/00adec8a

MMOJIYy4YCHUA CCpHOI\/’I KHCJIOTHI.
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XUMHYECKOE 3arpsi3HEHUE
OKpY’KaloIIeH Cpebl COSAMHEHUSMHU
cepsi(rpodeccust IKOIIOT)

BriunciieHrne MaccoBOil JOJIM BBIXO0/1a

bu6nuoreka [IOK

27
MPOAYKTa PEaKIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepUCTHKA JIEMEHTOB

73 VA-rpynmnsl. A30T, bubnuoreka IIOK
pacrnpoCTpaHEeHHUE B IIPUPOJIE, 12.12.2025 | https://m.edsoo.ru/00adeeat
duzHYecCKre U XUMHUIECKUE CBOKCTBA
AMMHak, ero puznyeckue u

29 XUMHUYECKHUE CBOICTBA, MOJIyYeHUE U Bubmmorexa [IOK

’ y 17.12.2025 | https://m.edsoo.ru/00adf004
MPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHne ammuaka, U3y4eHue ero Bubmorexa LIOK
N y 1Y 19.12.2025 | https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpundeckue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJNEN
aMMOHHS B KQUeCTBE MUHEPATIbHBIX

1 ynoopeHuit. XuMuueckoe bubnmnoreka [JOK
3arpsA3HEHUE OKPYKAIOILIEH Cpe bl 26.12.2025 | https://m.edso0o.ru/00adf518
coelMHeHUsIMU azoTa(npodeccust
XUMHK-3KOJIOT)
docdop. Oxeun dpochopa (V) u

33 (1)00((11))0 pHaSI ann((t))Ta q)q)p11)3n(qe)cme u bubmorexa [JOK

P . 14.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUYCHHE

14 Hcnons3oBanue dpocdatos B bu6mmoteka [IOK

Ka4yecTBE MUHEPAJIbHBIX y100pEHUH. 16.01.2026 | https://m.edsoo.ru/00adfc20
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3arpsi3HeHue NPUPOTHON Cpeibl
dbocdaramu

Yruiepon, paclipoCTpaHEHUE B

bubnuoreka [IOK

35 ojie, hU3NUECKHUE eCcKHe
HpHP ¢, pU3MECKUE 1 XHMIYECKY 21.01.2026 | https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxkcupsl yraepoaa, ux pusudeckue u
36 XMMUYECKHE CBOKCTBA. bubnuoreka [JOK
DKOJOTUYECKHE MPOOIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
37 VYroibHas KUCI0Ta U €€ COIU buomorexa OK
28.01.2026 | https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabora Ne 4 o Teme
13 "[Tonyuenune yriaekuciioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- 30.01.2026 | https://m.edsoo.ru/00ac027¢
HOH"
[lepBoHavanbHBIC TOHATHS 00
39 OpPraHMYECKHUX BEIICCTBAX KakK O bubmorexa [IOK
P = 04.02.2026 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yIJIepoaa
40 KpemHuwnii u ero coequHEHU bubmmorexa LIOK
P A 06.02.2026 | https://m.edsoo.ru/00ae080a
ITpaxTrueckas padota Ne 5. Permenue
A1 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bu6nuoreka IIOK
«Baxneiiiine HeMeTaIbl U UX 11.02.2026 | https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
[TpoBepounas pabora Ne2 o Teme
42 «Baxueiinne HeMeTaIbl U UX bubmorexa OK
13.02.2026 | https://m.edsoo.ru/00ae0el8
COCIMHCHUS
43 OO0mras XxapakKTepuCTUKa XUMHIECKUX but6mmoreka [JOK
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DJIEMEHTOB — METAaJIJIOB. 18.02.2026 | https://m.edsoo.ru/00ael03e
Merammyeckas CBSI3b U
MeTaJuTHYecKasi KpucTauimiecKas
pemérka. Pu3nyeckre CBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUUECKUH PSIT bugmorexa LOK
P o p 20.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO61ue crocoObl MOTyYeHHS
MeTtaiuioB. CiutaBel. BeiuuciieHust mo
45 aBHEHUIM XUMHUYECKUX PEaKIUU bubnnorexa LIOK
P P ’ 25.02.2026 | https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
puUMecH
46 ITonsTHE O KOPPO3NH METAJIJIOB bubmorexa LIOK
pp 27.02.2026 | https://m.edsoo.ru/00ael1278
but6mmoreka [JOK
47
[enorste MeTatet 04.03.2026 | https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ TUAPOKCHIBI HATPUS U bubnmoreka [JOK
KaJtus 06.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIC METAIUIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui 11.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxueiinme coeauHeHNUS KalbLU bubmmorexa TIOK
s t 13.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cucTeMaTru3aIus bubnmoreka [JOK
3HaHUH 18.03.2026 | https://m.edsoo.ru/863e7f4a
5 JKEcTKOCTh BOMABI U CIIOCOOKI €& bubnuoreka [IOK
ycTpaneHus (PO eCcCrsi TEXHOJIOT) 20.03.2026 | https://m.edsoo.ru/00ac1886
53 [TpakTryeckas padora Ne 6 o Teme bubnuoreka [IOK
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"YKECTKOCTh BOABI U METOJIBI €8 25.03.2026 | https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubmuorexa [JOK
>4 Amommsmi 27.03.2026 https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHJIA U bubmuoreka [IOK
TUAPOKCH]IA 08.04.2026 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
36 Keneso 10.04.2026 | https://m.edsoo.ru/00ac1d86
57 Okcuibl, THAPOKCUIBI M COJIU KeJe3a bubmuorexa [JOK
(IT) m xxene3a (III) 15.04.2026 | https://m.edsoo.ru/00ae35¢6
O06o001IeHNEe U CUCTEMAaTH3aIUs bubmuorexa [JOK
>8 3HAHHH 17.04.2026 https://m.edsoo.ru/863¢e74a
[Tpaktuyeckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bu6muoreka [JOK
«BaxHeiie MeTaJuibl U UX 22.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucienust mo ypaBHeHUSIM
XUMHUYECKUX PeaKIHid, €CIIi OJIUH U3
60 pEeareHToB J1aH B U30BITKE WU 24.04.2026 bu6muoreka [JOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIM BBIXOJA MIPOIYKTa
peaxuu
61 O06o0mIeHre U cucTeMaTru3aIus bubnuoreka [JOK
3HaHUM 29.04.2026 | https://m.edsoo.ru/863e7f4a
2 AJIMUHHCTpATHUBHASI HTOTOBAs bubmnorexa [JOK
KOHTpPOJIbHAs paboTa 06.05.2026 | https://m.edsoo.ru/863e7f4a
63 BemectBa u matepuansi B bubnunoreka [IOK
MTOBCETHEBHOM KU3HU YeJI0BEKa 08.05.2026 | https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1c64
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64 XHUMHYECKOE 3arps3HeHNe | 0 0 bubnmoreka [JOK
OKPYXaIOIIEeH Cpebl 13.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | 0 0 15.05.2026 bubnmnoreka [JOK
AKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U | 0 0 bubnuorexa [JOK
cucTeMaTu3als 3HaHui 20.05.2026 | https://m.edsoo.ru/00ac0d0a
67 PesepBHBIiT ypoK. O606iueH1/1e " | 0 0 22052026 bubnmoreka [JOK
CHUCTEeMAaTH3aIus 3HaHUM https://m.edsoo.ru/00adb33c¢
68 PesepBHbIit ypok. O6001mIeHNE 1 | 0 0 bubnmnoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIEE KOJIMYECTBO YACOB I10 68 3 .
[TPOI'PAMME
9 b KJIACC
KosmuecTBo yacos D1IeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrtpoasubie | IlpakTudyeckue
n/n Bcero U3yYeHHs o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypcbl

Ilepnonnueckuil 3aK0H.

1 [Tepuonnueckas cucrema | 0 0 bubmuoreka [JOK
XHMHUYECKUX djemMeHToB /I, M. 04.09.2025 | https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH b LOK

nOIMoTEeKA

2 7 1 .09.202
CBOWCTB XI/{MI/I‘IGCKI/IX AJIEMEHTOB 0 0 05.09.2025 hitns://m_edsoo.r/00adb6bo
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus u HOMEHKIATypa 1 0 0 bubnmoreka [JOK



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

HEOPraHWYECKUX BEUIECTB 11.09.2025 | https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ecKkon CBA3U U TUIIBI bubnuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
5 AJIMUHUCTpAaTUBHAS BBOJHAS but6mmoreka [{JOK
KOHTpPOJIbHAs paboTa 18.09.2025 | https://m.edsoo.ru/863e7f4a
6 Krnaccudukanus XuMHIeCKUX 19.09.2025 bubnmnoreka [JOK
peaKuuii Mo pa3IMuHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOU
7 peakuuu. [IoHATHE O TOMOT€HHBIX U bubmorexa [OK
25.09.2025 | https://m.edsoo.ru/00adbeda
reTePOreHHBIX PEAKIUAX
[ToHsiTHE O XUMUYECKOM
paBHOBecur. DaKTOPHI, BIUSIONINE
2 Ha CKOPOCTb XUMHUYECKOU PEaKLVU U bubnunorexa IIOK
MOJIOKEHUE XUMUYECKOTO 26.09.2025 | https://m.edsoo.ru/00adc28c
paBHOBecusi(TIpodeccus
paOXUMUK )
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE bubnuotexa [JOK
peakuuu 02.10.2025 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
10 nuccounanuu. CUibHbIEe U caalble bubmorexa [IOK
03.10.2025 | https://m.edsoo.ru/00adcd68
AJIIEKTPOIUTHI
11 HonHble ypaBHEHHS peaKkIuil bubmorexa [TOK
09.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMH B CBETE MPEACTABICHUIN bubnmnoreka [JOK
00 DIIEKTPOIUTUIECKON 10.10.2025 | https://m.edsoo.ru/00add5d8
JIUCCOIUAIIIT
13 XUMHUYECKHE CBOMCTBA COJIEN B CBETE bubmmorexa [JOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add5d8

MpeACTaBICHUHN 00 16.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON JUCCOIHAIIIT
14 ITonsgarue o ruaponause couaei bubnnorexa LIOK
o 17.10.2025 | https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATHU3AIUS but6mmoreka [JOK
3HAHUU 23.10.2025 | https://m.edsoo.ru/00addd12
[TpakTuueckast padora Ne 1.
16 «Penrenue sKcriepUMEHTAIILHEIX Bubmiorexa IIOK
p 24.10.2025 | https://m.edsoo.ru/00addbfa
3agauy
[TpoBepounas pabota Nel o Teme
17 «DIIeKTpoIUTHYECKAs JUCCOIIAALIIS bubnnorexa LIOK
P A HHatit. 06.11.2025 | https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B paCTBOPaX»
OO0111ast XapaKTEPUCTHUKA TaJIOTE€HOB.
18 XI/II:/I-II/I‘ICCKIi/Ie CBI:)ﬁCTBa Ha IIpuMepe bubmmorexa IIOK
P P 07.11.2025 | https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, IIOJIYUEHNE bubnmorexa LIOK
’ Y ’ 13.11.2025 | https://m.edsoo.ru/00adel04
MPUMEHEHUE
[TpakTuueckas pabora Ne 2 o Teme
20 «IToxyuenne CoaTHON KHCIOTHI buGmorexa LIOK
y . N ’ 14.11.2025 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHAYECKUX PEAKINN, €CIIN OOUH U3 20.11.2025 bubnnorexa LIOK
PeaKiuH, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
OO01mas xapakTepUCTHKA dJIEMEHTOB
2 VIA-rpynmns! AoTpoIiHbIe bub6muoreka [IOK
Moaudukanyu cepbl. XUMHYECKHE 21.11.2025 | https://m.edsoo.ru/00ade64a

CBOMCTBA CEPHI



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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T AJIMUHHCTpATHUBHAS] KOHTPOJIbHAS bubnuorexa [JOK
pabora 3a 1 momyroaue 27.11.2025 | https://m.edsoo.ru/00ade64a
24 CepoBomopo/1, CTpOEHUE, bubnmnoreka [JOK
¢du3nueckre 1 XUMHYECKHE CBOCTBA 28.11.2025 | https://m.edsoo.ru/00ade802
Oxcunpl cepnl. CepHasi KUCIIOTa,
25 buznyecKre 1 XUMUYECKHEe Bubmmorexa [IOK
N 04.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEXKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO CIIoco6a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bubnuotexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE 05.12.2025 | https://m.edsoo.ru/00adec8a
OKPY’KaIOIIeH cpeibl COeUHEHUSIMU
cepoi(mipodeccust IKOIIOT)
7 Brruucnenue MaccoBoii 10JIM BbIX0/1a bubnuorexa [JOK
MIPOJIYKTa PEaKLMU 11.12.2025 | https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTUKA JIEMEHTOB
)3 VA-rpynmnsl. A30T, bu6mmoreka [IOK
pacrnpocTpaHeHHE B IIPUPOJIE, 12.12.2025 | https://m.edsoo.ru/00adeeca6
buznyeckue 1 XuMU4YeCcKre CBONCTBA
AMMUaK, ero GuU3nIecKue u
29 XUMHUYECKHE CBOMCTBA, MOJyYCHUE U bubmmorexa [TOK
> oY 18.12.2025 | https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «Ilonyuenne aMMHaka, U3y4eHUe €ro bubmorexa [TOK
. y 1Y 19.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEH bubmuoreka [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
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aMMOHUS B KQU€CTBE MUHEPAIBHBIX 26.12.2025 | https://m.edsoo.ru/00adf518
yaoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPY>KaIoLIei cpebl
coeMHEHUAMU azoTta(rpodeccus
XHUMHK-3KOJIOT)
®ocdop. Oxeupn pochopa (V) u
33 q)ocgoé)ﬂaﬂ Kncn((l))Ta,q)(i)I/II):m(qez:KHe u bubmorexa HOK
N 15.01.2026 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaTos B
34 KaueCcTBE MUHEPAJIbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHOM CPEIbI 16.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHHUE B
35 HpHpI())I[e, g)nsnrr)wcxrl)/le U XUMHUYECKHE bubmorexa [TOK
N 22.01.2026 | https://m.edsoo.ru/00adfd9¢
CBOMCTBa
Oxkcupsl yraeposa, ux Gpusndeckue u
36 XMMUYECKHE CBOWCTBA. bubnuoreka [JOK
DKOJOTUYECKHE MPOOIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsA3aHHbIE C OKcuoM yraepoza (IV)
37 YrosnbHas KUCI0TA U €€ COMU bubmorexa TIOK
29.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
13 "[Tonmyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoOHaT- 30.01.2026 | https://m.edsoo.ru/00ac027¢
roH"
[TepBOoHaYaIbHEIEC TOHATHUS 00
39 OpraHNYEeCKHUX BEIECTBAX KAK O bubmmorexa [IOK
05.02.2026 | https://m.edsoo.ru/00ae054¢

COEJIMHEHUSX yriepoaa



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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bubnuorexa [JOK

40 Kpe i 1 eT0 CcOoe e
DEMHHH I er FMHCHIA 06.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmoreka [JOK
«Baxgeu1e HeMeTalJIbl U UX 12.02.2026 | https://m.edsoo.ru/00ae0bf2
COETMHEHUSD
[TpoBepounas pabota Ne2 no Teme

42 «BaxxHeHme HeMeTaJUIblI U UX Bubmorexa ITOK

13.02.2026 | https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO0m1as XapaKTepUCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBSI3b U bubnuorexa [JOK
METAJUINYECKast KpUCTAJUTNYECKAS 19.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DJIEKTPOXUMHUYECKUH P bubmorexa TIOK

P . b 20.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJIOB
OO0mue crnocoObl MOTyYEHUs
MmertauioB. Cruiasel. BerunciieHus no

45 aBHEHHUSIM XUMUYECKUX PEeaKui bubnmorexa LOK
P peaKi, 26.02.2026 | https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
puMecHu

46 [ToHsaTHE 0 KOPPO3UU METATIIOB bubnmorexa LIOK

pp 27.02.2026 | https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 eJIo e MeTa
Ienourere Merauis! 05.03.2026 | https://m.edsoo.ru/00ael4b2

b K

48 OKcuabl ¥ THAPOKCUIBI HATPUS U nomorexa [0

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJust 06.03.2026
49 [IlenoyHO3EMENBHBIE METAIITBI — bubnuoreka [JOK
KaJIbIIUP U MarHuf 12.03.2026 | https://m.edsoo.ru/00ac15e8
50 Baxueiinime coeTMHEHNS KaJIbIY bubnmorexa LOK
13.03.2026 | https://m.edsoo.ru/00ael5e8
51 O0001mIeHNEe U CHCTEMAaTH3AITHS bubmuorexa [JOK
3HAHHI 19.03.2026 | https://m.edsoo.ru/863¢7f4a
5) JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubnuorexa [JOK
ycTpaneHus (mpodeccusi TEXHOIIOT) 20.03.2026 | https://m.edsoo.ru/00ae1886
[TpaxkTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIEI €6 bubnnotexa LIOK
" 26.03.2026 | https://m.edsoo.ru/00aclae8
yCTpaHEHUs
54 AmiomuHuit 27.03.2026 | Duomorexa LIOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOWCTBA OKCUIA U bu6mmoreka [JOK
TUIPOKCHIA 09.04.2026 | https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
36 Keneso 10.04.2026 | https://m.edsoo.ru/00aec1d86
57 OKcuabl, THAPOKCUBI U COJH JKeJe3a bu6muoreka [JOK
(IT) u xene3a (III) 16.04.2026 | https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3ALMS bubmuorexa [JOK
>8 3HaHUH 17.04.2026 https://m.edsoo.ru/863¢e7f4a
ITpakTnueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnoreka [JOK
«BaxkHeuIme MeTasibl U UX 23.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHCHUSDY
60 Beluncienus o ypaBHeHUSIM 24.04.2026 bubnuoreka [IOK

XUMHNYCCKHUX peaKHHﬁ, €CJIM OAUH U3

https://m.edsoo.ru/00ael1750
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peareHToOB J1aH B U30BITKE WU
COJIEP’KUT pUMecH. Brruncienus
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peaxkiuu

61 O0001IeHNe U CHCTEMAaTH3AITHS i bubmuorexa [JOK
3HAHHI 30.04.2026 | https://m.edsoo.ru/863e7f4a
2 AJIMUHHMCTpPATUBHASI UTOTOBast 1 but6mmoreka [JOK
KOHTpOJIbHAS paboTa 07.05.2026 | https://m.edsoo.ru/863e7f4a
63 BeniectBa u maTepuansl B 1 bu6mmoreka [IOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 08.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE | bubmmoreka [IOK
OKPYXaIOIIEH Cpebl 14.05.2026 | https://m.edsoo.ru/00ae4270
55 | eomommensan mporen : 15052026 et
66 PesepBHblit ypok. O60011eH1E 1 | bu6mmoreka [JOK
CHUCTEMAaTH3alUs 3HaHUH 21.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHBIiT ypok. O606iueHHe u | 22052026 bubnmoreka [JOK
CUCTEMATH3AIMS 3HAHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHbIit ypok. O6001IeHNE U | bu6muoreka [IOK
cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOHA
OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KJIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOMI
TIPOBEPSIEMOTO NPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yiabTarta
1 110 Teme: «llepBoHAYAIbHBIE XUMHUUECCKIE OHSITHI
pacKphIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKHUI
JIEMEHT, TPOCTOE BEIIECTBO, CIOXXHOE BEHIECTBO, CMECh (OAHOpPOAHAS U
HEOJHOPOJIHAs), BaJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas W MOJICKYyJIApHas Macca,
11 KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [OJIsI XMMHYECKOTO
' 3JIEMEHTAa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKass peaKius, KiIacCuduKaius
peakiuii: peakluuu COCIUHEHHUS, PEAKIMU PAa3JI0KEHUS, PEaKIUU 3aMEeIleHHUs,
peakiuu oOMeHa, K30- M DHAOTEPMHUYECKHUE PEAKIUHU, TEIJIOBOW A (dEKT peakmuw,
pacTBOP, MaccoBas JI0JIs BeliecTBa (MPOIICHTHAsI KOHLICHTPAIIMsI) B pAaCTBOPE
12 WIUTIOCTPHPOBATh B3AHMOCBS3h OCHOBHBIX XHMHYECKHX MOHATUN M NPUMEHSTH 3TU
TTOHSTHS TPU OTIMCAHWH BEIIESCTB M UX MPEeBPaICHUN
13 HCMIONB30BATh XMMUYECKYI0 CHMBOJNMKY AUl COCTABICHHA dbopMyn BemiecTB
ypaBHCHUN XUMHUCCKUX PEaKITUi
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BELIECTB, MOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHa ABOTaJIpo
1.5 ONPEACIIATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHHIX
16 KJIACCU(PUITUPOBATh XUMHUYECKHE pEakiuu (M0 YHCIy W COCTaBy Y4YacTBYIOIIMX B
pEeaKIy BEMIECTB, 10 TEIIOBOMY (D deKTy)
1.7 BBIYHCIIATh OTHOCUTEIHbHYIO MOJISKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYHCJISITh MACCOBYIO JIOJTK XMMUYECKOTO AJIEeMEHTA 10 (hopMyJie COSTMHECHHUS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOIIOJeHHE, M3MEpEHUE,
MOJICJIMPOBAHHUE, IKCIIEPUMEHT (peasIbHbIN M MBICJICHHBIN)
2 Ilo Teme: «BaxkHeume npeacTaBuTeIM HEOPraHUUYECKUX BEIIECTBY
71 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUNA: OKCHJ, KUCIOTa, OCHOBaHUE,
COJIb
29 ONpeNeNATh MPUHAJIC)KHOCTh BEIIECTB K OMNPENEIEHHOMY KJIacCy COEIUHEHUU M0
dhopmynnam
2.3 KJIaCCU(HUITNPOBATEL HEOPTaHNYECKHE BEIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX
2.4 KJIACCOB, TMOATBEp)KAasi OMHCAaHUE TMPUMEpPaMU  MOJEKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUH
25 MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MIPOTEKAHUS XUMUUECKUX MTPEBPAIICHUIN B PA3JIMUHBIX YCIOBHUSIX
CJIeIOBaTh TIPaBWJIAM TIOJIB30BAHUSA XHMHYECKOW TIOCYJIOM U JabOpaTOpHBIM
2.6 o0opy0oBaHHEM, a TAKKE MpaBUIIaM OOpAIEHUs] C BEIIECTBAMHU B COOTBETCTBUU C

HHCTPYKIOUAMHKU 11O  BBIINOJIHCHHIO J'Ia60'paTOpHBIX XUMHWYCCKHUX OIIBITOB IIO




Kon

HpOBepﬂeMbIe NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM 06p330BaTeJILHOﬁ

NMpPoBePsSIeMOro
NporpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yiabTarta

MOJIYYCHUI0O M COOMpPAaHMIO Ta3000pa3HBIX BEMIECTB (BOAOpOAA W KHCJIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIE PacTBOPEHHOTO
BEIIECTBA,  IUIAHUPOBATh U MPOBOJUTH  XUMHUYECKHE  IKCIICPUMEHTHI
[0 pPACMO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBI0 HHIUKATOPOB
(makmyc, penondraaeu, METUIOPAHIK U IPYTHE)

2.7 MIPOBOJIUTH PACUEThI IO YPABHEHUIO XUMHUECKOW peaKInu
[To Teme: «llepuommueckuit 3akoH u Ilepronuueckas cucTreMa XHUMHUYECKUX

3 anemenToB  J[. 1. MenneneeBa. CrpoeHue atoMoB. XHUMHUYECKas  CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMID)
pPacKpbIBaTh CMBICTI OCHOBHBIX XMMHYECKUX IMOHATHUM: SIPO aToMa, SJIEKTPOHHBIM

31 CJIOM aTroma, aTOMHasl OpOuTallb, paguyc aToMa, XUMHUYEcKas CBs3b, MOJSpHAs U
HETOJISIpHAsT KOBAJICHTHAsl CBsI3b, A3JIEKTPOOTPHUIATEIHLHOCTh, MOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, CTENIeHb OKHUCIICHHSI

3.2 KJIaCCH(HUIMPOBATHL XUMHUYSCKUE DJIEMEHTHI
ONMKCHIBATL M XapakTepu3oBaTh TabmuuHyto ¢opmy [leproaudeckoii cHCTEMBI

33 XMMHYECKHX DSJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHas moArpymnmna (Arpynma)» u
«mmoboyHas noarpymmna (brpynma)», «Manbiey U «O0JIbIINE MEePHOIbI
packpbiBaTh cMmbica [lepumoauueckoro 3akona J[.M. MenneneeBa: 1eMOHCTPHUPOBATH

3.4 MOHUMAaHUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX AIJIEMEHTOB OT HX
noJiokeHus B [lepuoanueckoii cucreme
COOTHOCUTH 0003HAYECHUS, KOTOphIe UMEIOTCsl B Tabmuie «lleprmonnueckas cucrema
xumuyeckux siemeHToB JI.M. MenneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMU

3.5 CTPOCHUSI aTOMOB XHMMHYECKHX SJIEMEHTOB (COCTaB W 3apsl slpa, OOIIee YHCIIO
3JIEKTPOHOB
U pacrpeeIeHUue UX M0 JIEKTPOHHBIM CJIOSIM)

3.6 OTIPEICIISATh CTETIICHh OKUCIICHHSI DJICMEHTOB B OMHAPHBIX COSIMHEHHSIX

37 OTIpeIeINATh BUJ XUMHUYECKOU CBSI3U (xoBaJIeHTHas u MOHHAs)
B HEOPTaHUYECKUX COCAMHEHUSX

9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUsI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabTara

I1o Teme: «BemecTBo U XUMHUYECKas PpPCaKIIA

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHSTHH: pPacTBOp, 3JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, IEKTPOJIUTHYECKAs JUCCOLMAIMS, PEAKUUHd HOHHOrO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOoOpaTUMbIE PpEeaKIHH,
OKHCJIUTEIIbHOBOCCTAHOBUTENBHBIE ~ PEAKLUM, OKHUCIUTENIb, BOCCTAaHOBUTEIID,
OKHCJICHUE M BOCCTAaHOBJIEHUE, AJUIOTPONHs, aM(OTEpPHOCTh, XMMHUECKAsl CBS3b




Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NPpEeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOI1
06pa30BaTeJIbHOI7[ nporpaMmbl OCHOBHOI'O 06[“61"0 06pa30BaHl/lﬂ

(koBaneHTHAs, WOHHAs, METAJUIMYECKas), KPUCTA/UIMYECKas peméTKa, CIUIABBI,
CKOPOCTh XUMHYECKOM peaKInu

1.2

WIUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U IMPUMCHATb 9TU
ITOHATHSA IIPpU OIIMCAHHWH BCUICCTB U X HDGBDaH_IeHI/If/'I

1.3

COCTaBJISITh YPABHEHMS SJIEKTPOJMTHYECKOM IUCCOLUALMU KHCIOT, LIEIoYeld u
COJICH, MOJIHBIE M COKPAIEHHBIC YPAaBHEHHS PEAKIIMIi HOHHOTO OOMeHa

1.4

PaCKpbIBATh CYITHOCTH OKHCIMUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ mocpecaACTBOM
COCTaBJICHUA 3JICKTPOHHOI'O OajlaHca dTHX peaxunﬁ

1.5

NPOBOJNTH PACUETHI 110 YPABHEHHUIO XMMHUUECKON PeaKIInu

I1o Temam: «HeMeTamasl M UX COeAUHEHUS» M « MeTalibl U MX COCTMHECHMS))

2.1

XapaKTepU30BaTh (OMHUCHIBATh) OOMME M CHENU(PUISCKUEC XUMHUYECKHE CBOMCTBA
MPOCTBIX W CJIOXHBIX  BEIIECTB, MOATBEpKJas  ONUCAHUE  MPUMEpPaAMHU
MOJICKYJISIDHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIONINX XUMUUYECKUX PEAKIIHIA

2.2

COCTAaBJIATb YpaBHCHUA peaKuHﬁ, MOATBCPIKAAONNX CYIHICCTBOBAHNC TeHETHYCCKOMN
CBs3U MCKAY BEHICCTBAMU pa3JIMYHbIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA, BOSMOKXHOCTH
IIPOTCKAHNA XUMHYCCKHNX lTpCBpaIJ_[eHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX
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cleoBaTh MpaBUjaM [OJb30BAaHUS XUMHUYECKOM TMOCynoil u 1abopaTopHBIM
000OpyZIOBaHUEM, a TAK)Ke MpaBHJIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX XHMHUYECKUX ONBITOB IO
MIOJIYYSHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJICKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIWH, MOATBEPXKIAIONINE KAYEeCTBEHHBI COCTaB pa3IMYHbBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpPHUI-, OpOMHI, MOIUA, KapOOHAT,
dbocdar, cunukar, cyiabdaT, THUIPOKCUIANOHBI, KAaTHUOHBI AMMOHHS, WOHBI
HU3YUYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHUEC B BOJHBIX PACTBOpPAX HEOPTAaHUYCCKUX
BEIIIECTB

ITo Teme: «XUMHUS B OKPYIKAIoIIas Cpeaay

3.1

PaCKpbIBATH CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSATHUH: HI[K BCIICCTBA; KOPPO3UA
METAJIJIOB

3.2

MIPUMEHATH OCHOBHBIE OINEPALIMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIeHNe, CHCTEeMAaTH3alluI0, BBISBICHUE NMPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I W3YyYEHUS CBOWCTB BEIIECTB W XUMHYECKUX PEaKUUUd;
€CTECTBCHHOHAYYHBIC = METOJbl  TO3HAaHWUSA —  HAONIOJCHHWE, W3MEpEHHUe,
MOJICIUPOBAHKE, YKCIIEPUMEHT (peaIbHbII U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3JieMeHT coepKAHUA

HepBOHa‘IaJ'IBHI:Ie XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumuu. Poib XMMHUM B KU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. Du3ndeckre CBOMCTBA BEISCTB. ATperaTHoe COCTOSTHHE BEIIECTB

1.2

[TonsiTne 0 MeTomax mo3HaHus B XuMuu. YucTteie BemecTBa U cMecu. CriocoObl pa3aeneHus
cMecel

1.3

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocThie U CIIOKHBIE BEISCTBA. ATOMHO-MOJIEKYJIIPHOE YYECHHE

1.4

Xumuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYESCKHX 3JIEMECHTOB. 3aKOH ITOCTOSHCTBA
cocCTtaBa BCHICCTB. OtHocurenbHas aroMHas mMacca. OTHOCUTEIIbHAS MOJICKYJISIpHadg Macca.
MaccoBas J0JII XUMHWYCCKOI'O 3JICMCHTA B COCIMHCHHNHN

1.5

KomnuectBo BemectBa. Monbs. MonspHas macca. B3amMOCBSI3b KOJHWYECTBA, MAacChl
W YKcla CTPYKTYPHBIX €AMHUIl BemecTBa. PacuéTel mo ¢dopMylnaM XUMHYECKHX
COeTUHEHNN

1.6

dusnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuuss U €€ INPU3HAKU. 3aKOH
COXpaHEHHs Macchl BellecTB. XUMHuYeckue ypaBHeHus. Kiaccuduxamuss XUMHUYECKHUX
peakimii (CoeIMHEHH s, Pa3JI0KEHHs], 3aMeIleHus, 0OMeHa)

1.7

XHUMHYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM TMOCY0i, ¢ IpaBUiIaMu paboOThl B
nabopaTopuu M NpuEMaMu OOpalieHusl ¢ JIabopaTOpHBIM OOOPYJIOBAHUEM, U3yUCHHE U
onmucaHue (PU3NYECKUX CBOWCTB OOpPA3IOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (IUIaBICHHE BOCKA, TasHUE JIbAA, PACTUPAHUE caxapa B CTYNKE, KUIEHUE U
KOHJICHCALlUs BOJIbI) M XMMHUYECKUX (TOPEHHE CBEYH, NMPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa € KHUCJIOTOM) SIBIEHUWI, HAOJIOJEHUWE M OINMCAHHE IPHU3HAKOB
MPOTEKAHUS XUMUYECKUX PEaKIni (pa3ioKeHne caxapa, B3auMOACHCTBIE CEPHOM KUCITOTHI
¢ xJopuzoM Oapusi, pasnokeHue runpokcuaa Meau(ll) mpu HarpeBaHuM, B3auMOIEHCTBHE
xene3a ¢ pactBopoM coiu menu(Il), nzydenue crocoboB paszzaeseHust cMecei (C TOMOIIBI0
MarHuTa, (QUIBTPOBaHHE, BHIAPUBAHHE, IUCTHUIALMUS, Xpomarorpadus), NpoBeneHUE
OYHCTKU TMOBapEeHHOM COJM, HAOJIOJEHHEe W OMUCAaHUE PEe3yJIbTaTOB NPOBENEHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUS  MAacChl, CO3/JaHHE MOJEJEH  MOJEKYJ
(1mapoCcTepKHEBBIX )

Baxxnaenmnme npeacTaBUTe I HEOPTaHNISCKHX BEIISCTB

2.1

Bo3nyx — cmechk rasos. CocrtaB Bo3ayxa. Kuciopom — 37€MEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue kuciopoma B mpupoae, (U3MUECKHe W XUMHUYECKHE CBOMCTBA (pEaKiuu
roperusi). Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMONyYeHHsS KHUCIOpOJIa B
naboparopun U npombliuieHHocTH. KpyroBopor kucioposga B mpupoge. O30H —
JIOTPOIHAA MOAU(UKAIHS KUCIOPOAa

2.2

TennoBoit 3pGheKT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YPaBHEHHS, DK30-
U QHAOTCPMHUYCCKUC PCAKIIUH. Tomnmuso: YroJjib U MCTaH. 3anH3HCHI/Ie BO3yXa, YCHUJICHUC
MapHUKOBOro 3(deKTa, pa3pylicHHE 030HOBOIO CJIOS
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Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bogoposa B npupose, pusudeckue u
XUMHYECKUE CBOICTBA, IPUMEHEHHE, Cr1oco0b! noaydeHus. KucioTsl u conu

2.4

MoutsipHbIi 00bEM ra30B. PacuéThl M0 XMMHUYECKUM YPaBHEHUSIM

2.5

@usnueckue CBOMCTBA BOAbl. Boma kak pacrtBopurens. PactBopel. HacelmeHHsie
Y HEHACBIIICHHBIE pacTBOPBL. PacTBOpHMOCTH BelecTB B BoJie. MaccoBas 107151 BEIIECTBA B




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

pacTBope. Xumuueckue cBoiicTBa Bonbl. OcHoBaHus. Ponb pacTBOpoB B Ipupoie U B
XKU3HU denoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsisHeHUe NpUpoAHbIX BoJ. OXpaHa u
OUYMCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanmst Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccuduxarus OKCHIOB:
cosieoOpasyomue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHbIE) U HEcoIeoOpa3yrolue.
Homenknatrypa okcuaoB. duznueckue M XHUMHUYECKHE CBOWMCTBAa OKCUAOB. [lomydenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHoBaHUM: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkinarypa ocHoBaHuid. PU3MYECKHE U XUMUYECKHE CBOKMCTBA OCHOBaHUM. [lonyuenue
OCHOBAaHMI

2.8

Kucnotel. Knaccudukauust xucinor. Homenknarypa kucinor. ®duznyeckue U XUMUYECKUE
cBoMcTBa KUCHIOT. Psin aktuBHocTH MeTaioB H.H. bekerosa. [logydenue KucioT

2.9

Comu. Homenknatypa coneil. dusznueckne u XUMUYECKHE CBoMcTBa cosei. [lomyuenue
coJieit

2.10

I'eneTnueckas CBI3b MCXY KJIacCaMM HCOPTraHNYCCKHUX COC,I[I/IHCHI/Iﬁ

2.11

XUMUYECKUI OSKCIEPUMEHT: KAueCTBEHHOE OIPENIEJIeHUE COJIEp)KaHUs KHCIopoJia
B BO3/lyXe, NOJy4YeHUEe, coOMpaHHMe, DPACIIO3HABAHHWE M HU3yU€HHE CBOICTB KHCIOpOJa,
HaOJII0JIeHUEe B3aMMOJICHCTBUSL BEUIECTB C KHCIOPOJOM M YCIIOBUS BO3HUKHOBEHUS
U TpeKpalieHns ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB M OMHMCAaHUE UX
CBOMCTB, TmONyuyeHHe, coOupaHHe, paclio3HaBaHWE M H3Y4YEHHE CBOMCTB BOAOpOJa
(ropenue), B3auMmojeiicTBue Bojopoda ¢ okcuaoM Meau(ll) (Bo3MOXKHO HCIOIB30BaHME
BUJICOMATEpPHAIIOB), Ha0Jt0/IeHnEe 00pa3I0B BEIIECTB KOJIMYECTBOM | MOJb, HCCIIEI0BaHUE
0COOEHHOCTEM pacTBOPEHUs] BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO, MPUTOTOBICHHE
pacTBOpPOB C ONPEAECIEHHON MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AMMOACHCTBUE
BOJIbI C METaJUTaMHU (HaTpHEM U KajibliieM) (BO3MOYKHO UCIOJIb30BAHUE BUIEOMATEPUATIOB),
OIpe/IeNIEHUEe PAaCTBOPOB KHCIOT MU LIEJIOUYEH C MOMOUIbI0 HHAMKATOPOB, HCCIEIOBAaHUE
00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOJIOJEHUE HW3MEHEHUs
OKpPaCKH MHJIMKATOPOB B PACTBOpaX KUCJIOT U IIEJ0UeH, U3yueHUe B3aUMOACHCTBUS OKCHUIA
meau(Il) c pactBopom cepHOI KHUCIOTHI, KUCIOT C METalNlaMH, peaklui HeUTpalnu3alui,
[IOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO0 MeETajula JpYyruM U3
pacTBOpa COJM, PEIICHHE JKCIEPUMEHTANbHBIX 3aJad Mo Teme «BakHeilmmue Kiaccel
HCOPTraHNYCCKUX COCTUHCHMIDY

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBsI3b. OKUCIUTEITHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[TepBbie MOMBITKK KiIacCU(UKAIIUN XUMUYECKHUX dJIEMEHTOB. [IoHATHE O TpyIIax CXOIHBIX
3J€MEHTOB (ILIENIOYHbIE W LIEJIOYHO3EMENbHbIE METaIbl, TaJlOT€Hbl, WHEPTHBIC Ta3bl).
DJIEMEHTHI, KOTOPBIE 00pa3yioT aM()OTepHBIC OKCHUILI M THIPOKCHIBI

3.2

Ilepuonnueckun  3akoH.  [lepumoguyeckas  cucreMa  XMMHMYECKHUX  JJIEMEHTOB
J.U. Menneneea. Koporkonepuonnas u JuiMHHonepuoaHas ¢opmbsl Ilepuonuueckoit
cucteMbl xumudeckux anemeHToB .M. Menneneesa. Ilepuonel u rpynnel. @usnyeckuii
CMBICJI IIOPSIIKOBOIO HOMEPA, HOMEPOB NEPHOA U IPYIIIBI DJIEMEHTA
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Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOeHUE AIEKTPOHHBIX
obOomouek aromMoB TMepBbIX 20 XUMHUYECKHX dJeMEHTOB [leproganueckoil cHCTeMbI
J.. MenneneeBa. XapaKTEpUCTUKAa XHMHUYECKOTO 3JJIEMEHTa II0 €ro IMOJOKEHUIO B
Ilepuognueckoii cucreme /.M. Menpaeneena

34

3aKOHOMepHOCTI/I N3MCHCHUA paguycda aTOMOB XUMHNYCCKUX DJICMCHTOB, MCTAJIJIMYCCKUX H




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

HEMETAJUTMYECKUX CBOICTB 10 TpynmnaM u nepuoaam. 3Hauenue [lepuoanueckoro 3akoHa u
[Tepnoanueckoil CUCTEMBl XHMHUYECKHX JJIEMEHTOB JUIsI Pa3BUTHS HAYKH WM TPAKTHUKH.
JI.1. MenaeneeB — yU€HBIN M I'pakJaHUH

3.5

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIeMEHTOB. loHHAas CBS3b

3.6

Crenenp okuciieHns. OKHCINTEILHOBOCCTAHOBUTEIILHBIE pCaKuuu. Hpoueccm OKHCJIICHUA
M BOCCTaHOBJICHUS. OKUCIUTENIN 1 BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH DKCIEPUMEHT: HW3y4YeHHE O0Opa3lloB BEIIECTB METaUIOB U HEMETAJlIOB,
B3aUMOJICHICTBME THAPOKCHIA IIMHKA C pPAacTBOPaMH KHUCJIOT W IIEJIOYel, MPOBEIACHUE
OMbBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
(ropenue, peakuy pa3aoKeHHS, COCTMHCHIS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BeH_IeCTBO N XUMHNUYCCKas pCaKIiMs. HOBTODCHHC

1.1

[lepmonnueckuin  3akoH.  Ilepuoguyeckas  cucreMa  XMMHMYECKUX  JJIEMEHTOB
J.W. MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KalblLMsl U UX COEIMHEHUMN
B COOTBETCTBUU C IOJIOXKEHUEM IEMEHTOB B llepmonnyeckoil cucrtemMe M CTPOEHUEM HX
aTOMOB

1.2

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHCHMOCTbH CBOWMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKU U BUAA XUMHUYECKON
cBsa3u. Kiaccugukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX BELIECTB (MEXKIyHApOIHAs W
TpUBHaJbHAsA). XMMUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K pa3IM4YHBIM Kiaccam
HEOPraHUYECKUX COCAMHEHUM, TEHETUYECKAsl CBsI3b HEOPIraHMYECKUX BEIIECTB

1.3

Knaccudukanus XUMHUYECKUX peakUuil MO pa3ludHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTeTeHeH
OKHCJIEHUSI XUMHUYECKHUX 3JIEMEHTOB, [0 00OpaTUMOCTH, MO YYacTHUIO KaTaau3aropa). IK30-
U DHAOTEPMUYECKUE PEAKIMM, TEpMOXUMHUYECKHe YypaBHeHMs. [loHsTHe o ckopocTu
XUMHUYECKON pEAKLUHU

1.4

[TonsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XHMUYECKHX peakiusax. [IOHATHE O TOMOTEHHBIX
U TETEPOreHHBIX peakuusx. [IoHaTre o Xumuyeckom paBHOBecUU. PaKTOPBI, BIUAIOIINE HA
CKOPOCTh XUMHUYECKOW PEAKIIMH U ITOJI0KEHNE XUMUYECKOIO PAaBHOBECHS

1.5

OKUCANTENFHO-BOCCTAHOBUTEIBHBIC PEAKIMH, JIIEKTPOHHBIM OalaHC OKUCIHUTEIHHO-
BOCCTaHOBUTEIBHOU peakuun. CocraBnenue ypaBHEHUU OKHUCIIATENBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMI C UCIIOIH30BAHHEM METO/1a DJIEKTPOHHOTO OajaHca

1.6

Teopusi AAEKTPOTUTUYECKON TUCCOLMAIMU. DJICKTPOJIUTHI U HEANEKTPOIUTHI. KaTHoHBI,
aHUOHBL. MeXaHU3M JMCCOLMALMKU BEHIECTB C Pa3IUYHBIMU BUAAMHU XMUMHYECKOU CBS3H.
Crenens aucconuanuu. CuibHbBIE U clla0ble AJIEKTPONUTHL. Peakuuu MOHHOro oOMeHa.
YcnoBus TPOTEKaHUS peakluié HOHHOTO OOMEHa, TOJIHBIE W COKpAIICHHBIE HOHHBIE
ypaBHeHHUs peaknuii. CBOHCTBa KHUCIIOT, OCHOBAHMM M COJICH B CBETE MPEJCTABICHHN 00
ANEKTPOJUTUYECKON Jucconmanuu. KadecTBeHHble peakuuu Ha HUOHBL. [loHsiTHE O
THAPOJIN3E COJIeH
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XUMHAYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIAMHU KPUCTAJUIMYCCKUX pCHIéTOK
HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETALIOB (rpadura W anMasa), CIIOKHBIX
BEIIECTB (XJIOPHJIa HATPHUS); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYCCKOU PEaKIuu
OT BO3JICHCTBHS PA3JIUYHBIX (AKTOPOB; HCCICIOBAHUE SJICKTPOIPOBOJIHOCTH PACTBOPOB
BEIIECTB, MpOIecca MUCCOIMALNU KUCIIOT, IMeNo4eld U coyiell (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHUE ONBITOB, WILIIOCTPUPYIOIIUX MPHU3HAKK TMPOTCKAHHUSI
peaknuii MOHHOTO OOMeHa (oOpa3oBaHHE OCajKa, BBIICICHHE ra3za, oOpa3oBaHHE BOJIbI);
OIBITOB, WJUTIOCTPUPYIOIIMX TPUMEPBI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHIA
(ropeHue, peakiuu pa3oKEHUs, COSTUHCHMSI); PACIIO3HABAHNEC HEOPTaHUYECKUX BEIECTB
C TMOMOIIIbIO KAUECTBCHHBIX PEaKIIi Ha HOHBI; PEIICHHUE SKCIIEPUMEHTAILHBIX 33184

HemeTtams! 1 ux COCIMHCHU

2.1

OOmast xapakTepucTuka rajnoreHoB. OCOOEHHOCTHM CTPOEHHMsSI aTOMOB, XapaKTEpHBIC
creneHu okuciaeHud. CtpoeHue M GU3NYECKHE CBOIMCTBA NMPOCTBIX BEILECTB — TaJOrE€HOB.
XHUMHYECKHE CBOWCTBA Ha MPUMEpPE XJIopa (B3aUMOAEUCTBUE C METAJUIAMU, HEMETAJUIAMH,
menoyamu). XsopoBogopoa. ConsiHasg KHCIIOTa, XHMHUYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHeHue. JleicTBue XJIOpa M XJIOPOBOAOPOJA HAa OpPraHu3M 4YelloBeKa. Baxuenmmue
XJIOPHJBI U UX HAXO0XKJACHHUE B IPUPOJIE

2.2

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTeNneHu okuciaeHus. CTpoeHne 1 pU3nuecKue CBOUCTBA MPOCTHIX BEIIECTB —
KHACJIOPOa M CEphbl. AJUIOTPONHBIE MOAM(UKAIMN KUCIOPOJa U Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOPOJI, CTPOECHUE, (PU3HMUECKUE U XUMHUUECKUe cBOWCTBA. OKCHBI
ceppl KaK MPEICTABUTENN KHCIOTHBIX OKcHIoB. CepHast KuCIIOTa, (U3HYECKHE H
XMMHYECKHE CBOMcTBa (0OIIMEe Kak MpeICcTaBUTENs Kilacca KUCIOT U cnenuduyeckue).
XUMHUYECKUE PeaKkluy, JeKallue B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOJyuYeHHs] CEpHOI
kucnotsl. [lpumenenne. Conu cepHON KUCIIOTHI, KAUECTBEHHAsl PEeaKlUs Ha Cyib(aT-HOH.
HaxoxneHue cepsl U €€ COeAMHEHUN B MPUPOJE. XUMUUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH
CpeAbl COEIUMHEHUSMHU cepbl (KHUCIOTHBIE HOXKIM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB),
CIIOCOOBI €0 MPEAOTBPAIICHHUS

23

OOmast xapakTepucTuka »3j1eMeHTOB VA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKUCIECHUSA. A30T, pacHpOoCTpaHEHHE B Npupoie, (usnueckue u
XUMH4eckue cBoicTBa. KpyroBopoT aszora B mnpupoie. AMMMaK, ero Qusnueckue
U XUMUYECKUE CBOICTBa, ModydeHHe U npumeHeHue. Coiau aMMOHHUS, UX (U3NYECKUE U
XMMHYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHast peaklys Ha MOHbl aMMOHHMA. A30THas
KHCJIOTa, €€ MmoyrydeHue, Pu3nuecKue u XMMUYIECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTEs
Kjlacca KHUCIOT M creuuduueckue). lcnonb3oBaHue HHUTPATOB M COJIEH aMMOHMS B
KayecTBE MMHEpAIbHBIX yn0OpeHuil. XHMHUYECKOE 3arpsi3HEHHE OKpY’KaIoLel cpeabl
COEMHEHUSIMH a30Ta (KUCJIOTHbIE JJOXK/IU, 3arpsI3HEHUE BO3/1yXa, I0UBHI U BOJIOEMOB)

24

®docdop, amnorponHsie Moaudukanuu dochopa, GU3NUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcun docdopa(V) u docdhopHas kucnora, (u3HUECKHUe U XUMHUYECKHE CBOMWCTBA,
nonyderune. Mcrnonas3oBanue GpochaTtoB B Ka4ecTBE MHHEPAITHHBIX YI00pEHUH

2.5

OOmast xapakrepuctuka 3meMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble  CTENEHW  OKUCIEHHWs.  YINIepoi,  aJUIOTPONHblE  MoAM(UKanuy,
pacrpocTpaHeHHe B Tpupojae, (U3MYECKHe M XUMHUYECKHE CBOWCTBa. AjcopOuus.
Kpyrosopot yriaepona B mpuposae. Okcuzapl yriepoja, UX (QU3MUECKHE M XUMHUYECKHUE
CBOWCTBa, JACWCTBUE HA YXUBBIC OPraHU3MBbI, MOJYYCHHE M TPUMEHEHHUE. DKOJIOTUYECKHE
nmpoOeMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoaa(lV); rumore3a T00aTbHOTO TMOTEIUICHUS
KJIMMaTa; MapHUKOBBIM 3¢ ¢ekT. YronbHas KucinoTa W e€ Ccoiau, uX (uU3NYecKue |
XMMUYECKHE CBOICTBA, MOJyYeHHE U IpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHar-
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noHbl. Vcmonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO035HCTBE

2.6

[lepBonavanbHbie TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COSAMHEHUSIX YTiepoja
(MeTaH, 3TaH, 3TUJIEH, AlIETWIICH, 3TAHOJ, IJIMIEPHUH, YKCycHas Kuciorta). Mx cocrtaB u
XUMHU4ecKkoe crtpoeHue. [loHsATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpax, OeKax,
yIJIEBOAAX — U UX POJIM B KU3HU 4e€JIOBEKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX W
HEOPraHMYECKUX COCTUHCHUI

2.7

Kpemuuii, ero ¢usnyeckue M XHMHYECKHE CBOWCTBA, IOJNyuYe€HHE W NPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpexactaBieHuss o0 oxcuae kpemHusA(IV)
)41 erMHI/IeBOI\/'I KHCJIOTE. CI/IJII/IKaTBI, ux HUCIIOJIB30BaHUC B GBITy, MCOAUIINHE,
MPOMBIIICHHOCTH. BakHEWIIHe CTpOWTENbHbIC MaTepUaNbl: KepaMHUKa, CTEKJIO, IIEMEHT,
6etoH, xene300eToH. [IpobiaeMbl 6€30MacCHOT0 MCTIOIb30BAaHMSI CTPOUTENFHBIX MaTepHUajIoB
B IOBCETHEBHOM XKU3HU

2.8

XUMHUYECKUH 3KCHEPUMEHT: HU3y4YeHHE oOpa3ll0B HEOPraHWYECKUX BEILIECTB, CBOWCTB
COJISTHOM KHUCIJIOTHI; MPOBEICHNE KaUeCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI U HAOIIO/IEHUE
MPU3HAKOB MX TPOTEKAHUS; OMBITHI, OTpaXaromue (pU3nMUecKue U XUMHUYECKHE CBOHCTBA
raJloreHOB M MX COEJUHEHHH (BO3MOXKHO  HCIOJB30BaHHWE BHAEOMATEPUATIOB);
O3HAKOMIJICHHE C 00pa3IamMu XJIOPHUIOB (TaJIOTCHHUIOB); O3HAKOMIICHUE C 00pa3IaMu cepbl U
e coeAMHEHUAMHU (BO3MOKHO MCIIOJIb30BAHHE BUCOMATEPHANIOB); HaOIIOACHHE TIpolecca
oOyrIIMBaHUs caxapa MOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTBI, M3y4YCHHE
XUMHUYECKUX CBOWCTB pa30aBIEHHOW CEpPHON KHUCIOTHI, MPOBEACHUE KadyeCTBEHHOMN
peakuu Ha Cyiab(paT-uOH M HAONIOJCHHE TNpU3HaKa €€ MPOTEKAaHUs; O3HAKOMIICHHE C
¢buznueckuMu CBOMCTBaMH a3oTa, Gochopa U UX coenuHEeHUN (BO3MOKHO MUCHOIB30BaHUE
BHUJICOMATEPHAIIOB), O0OpasmaMu a30THBIX U (GOCPOpHBIX YIOOPCHHIA, TOIyICHHE,
coOupaHue, pacrno3HaBaHUE U U3yUYEHHE CBOWCTB aMMHUaKa; MPOBEIACHHE KauyeCTBEHHBIX
peaknuii Ha WOH aMMOHHMA M (QochaT-HOH M H3YUYCHHE MPHU3HAKOB HX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHLEHTPUPOBAHHOMW a30THOM KHUCJIOTBI C MeIblo  (BO3MOXKHO
HCIOJIb30BAaHUE BHUAEOMATEPUAIIOB); HM3yUYEHUE MOJENIEH KPUCTAJUIMUECKUX PEIIETOK
anMasa, rpaduta, QysuiepeHa; O03HAKOMIJIGHHE C IPOILECCOM aAcopOLMU PacTBOPEHHBIX
BEIIECTB aKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa; MoJy4deHue, coOupanue,
pacro3HaBaHHE€ U HW3YYEHHE CBOMCTB YIJVIEKHCIOTO Trasa; IPOBEIEHUE KAaueCTBEHHBIX
peaknmii Ha KapOOHAT- W CHJIMKAaT-UOHBI M HW3YyYE€HHE MPHU3HAKOB HX IPOTEKAHUS;
O3HaKOMJICHUE c IPOAYKIIHEH CHJIMKaTHOMN MPOMBIIIJICHHOCTH; pelieHue
HKCIEPUMEHTAIBHBIX 33134 10 TeMe «BaxxHelie HeMeTauIbl U MX COSIMHEHHSD)

MeTaibl 1 UX COSIUHEHUS

3.1

OOmrast xapakTepuCTHKAa XWMHUYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU WX
nonoxkenuss B Ilepuommueckoil cucreme xumuueckux snemeHtoB /.M. Menneneesa
u cTpoeHust atomMoB. CTpoeHue MeTauioB. MeTauimdeckass CBsI3b U METaUTHYecKast
KpUCTAJNIMYESCKAS PeIIETKA. DJIEKTPOXUMHUYECCKUN PsIJl HAIPSKCHUH METAJIJIOB

3.2

dusnveckrue U XUMHYECKHE CBOMCTBA MeTayioB. OOIMe CrocOObI MOJMyYeHUs METaJIOB.
HOHﬁTHC [0) KOppOSI/II/I MCTaJ1JIOB, OCHOBHBIC CHOC06BI 3allIUThl UX OT KOppO3I/II/I. CHHaBLI
(cTasb, YYTyH, JIOPATIOMUHUNA, OpoH3a) U NX IPUMEHEHHE B OBITY U MPOMBIIIUIEHHOCTH

33

[I{esounble MeTaIBL: MOJOKEHHE B lleprMoamyeckod cuCTEMe XUMHUYECKHX 3JIEMEHTOB
AWM. MenneneeBa, CTpoeHHWE UX aTOMOB; HaxOXIeHHE B Ipupone. Dusnueckue
U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAb U THUJIPOKCH]IBI HATpUS U
kasus. [IpuMeHeHne menoYHbIX METAUIOB U MX COCAMHEHUM

34

[I{esrouHO3€eMENBHBIE METAJIBI MArHUM M KaJIbLIMN: TI0JI0’keHUe B [lepuoanueckoi cucreme
xumuyeckux snemeHToB JI.M. MenneneeBa; CTpOCHUE UX aTOMOB; HaX0XK/JECHUE B IIPUPOLE.
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dusznyeckre M XUMHUYECKHUE CBOMCTBA MAarHus M KajibliMsd. BakHeWlmne coequHEHUS
KaJablHsa (OKCHJI, TUAPOKCUI, c0oJn). JKECTKOCTH BOABI 1 CIIOCOOBI €€ yCTpaHEHUS

3.5

Amomunuil:  nonokenue B [lepuoanueckold  CHCTEME€  XHUMHYECKHX  3JIEMEHTOB
JI.1. MenneneeBa; CTpOCHHE aroMa; HaxOKJeHuE B mpupone. Pu3nueckue U XUMHUYECKUE
CBOMCTBA AMFOMUHUS. AMDOTEPHBIC CBOMCTBA OKCHAA M THIPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenue B llepuoamueckoil  cucreMe  XMMHYECKHUX  BJIEMEHTOB
JI.. MenneneeBa; CTpOEHHUE aTOMa; HAXOXKJAEHUE B npupoae. Ouzndeckue U XUMUYECKUE
cBoiicTBa xene3a. Okcunbl, rugpokcuasl U conu xene3a(ll) m xenmeza(Ill), ux cocras,
CBOMCTBA 1 OJYUCHHUE

3.7

XUMHYECKUN SKCIEPUMEHT: O3HAKOMIIGHHE C oOpasllaMud METauUIOB W CIUIaBOB, HX
(bu3MYECKUMH CBOWMCTBAMHU; HU3yUYEHHE pe3yJbTaTOB KOPPO3HH METAIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIA KaJIbIIHUS
Y HATpUs C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUIAEOMATEPHUAIIOB); UCCIIEIOBAaHHE CBONCTB
KECTKOM BOJIBI; TIpollecca TOPEHHs kKeje3a B KUCIopoae (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKaHHs KAueCTBEHHBIX pEakUWii Ha MOHBI (MarHus,
KaJIbLIMs, amtoMUHMs, MHKa, xene3a(ll) u xeneza(lll), menu(Il); nabnrogenue u onucaHue
MPOLIECCOB OKPAIIMBAHUS IJJAaMEHHM HWOHAMU HATpHs, Kaius W Kalublus (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPUANIOB); HCCIEIOBaHWE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
QTIOMUHUS W THAPOKCHJA IIMHKA; PEIICHHE SKCIEPUMEHTAJIBbHBIX 3a7ad 10 TEeMe
«Baxxuelnme MeTaIbI U UX COSTUHECHU

XuMus B OKpYKaromas cpeaa

4.1

HoBbie maTepuansl ¥ TexHosioruu. BemiectBa M Marepuaibl B MOBCEIHEBHOM >KU3HHU
YCJIOBCKA. XI/IMI/IH nu 3IIOpOBBe. BC3OHaCHOC HUCIIOJIB30BAHUEC BCIICCTB U XHUMHWUCCKHUX
peakiuii B ObITY. IlepBas moMoIs Npy XMMHYECKUX 0XKOraX M OTPABJICHHUIX

4.2

OCHOBBI 3KOJIOTHYECKON TpaMOTHOCTH. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpejbl
I[TIK. Ponp XWMHH B pelIeHUU OKOJOTHYECKHX TmpooseM. IIpupoaHbie HCTOYHHUKHU
YTIIEBOOPOAOB (Yrojib, IPUPOIHBIN a3, He(Th), MPOAYKTHl HX MEPEPaOOTKH, UX POJIb B
OBbITY U IPOMBILUICHHOCTH

4.3

XUMHUYECKUHN AKCIIEPUMEHT: U3YUYeHHE 00pa3lioB MaTepHasioB (CTEKIIO, CIJIaBbl METAJLIOB,
NOJMMEPHBIE MaTEepUaIIbl)




ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMoro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

1.1

O TI03HABAa€MOCTH SIBJICHUN NPUPOJIbI, MOHHUMAHHE OOBEKTHBHOM 3HAYMMOCTHU
OCHOB XHMHYECKOH Haykh Kak oOOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa OOlIel KyJIbTypbl M MpPaKTHUYECKOW JAESTEIbHOCTH YeJIOBEKa B
YCIOBHUAX COBPEMEHHOro OOIIEeCTBA; MOHMMAHME MECTa XMUMHHU CPEIH JPYTrHux
€CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJAX IO3HaHUA, B TOM YHUCIE DOKCIEPUMECHTAIBHBIX U
TEOPETUYECKUX METOAAaX HCCICAOBAHUS BEUIECTB W W3YYECHHUS XUMHUYECKHUX
peaKIuii; yMEHHE HCIOJIb30BATh MOJENU Ul OOBSCHEHUS CTPOCHHMS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mTPOPECCHOHAIBHONW JESITEIILHOCTH, CBS3aHHBIX C XUMHEH WU
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHSIX XHUMHUECKON
HayKH, YTO MO3BOJUT OOYYAIONIMMCSI pacCMaTPHUBATh XUMHIO KakK cdepy CBOCH
Oyaymiedi mpodecCHOHAILHOW JEATEIIbHOCTH U CHIeNIaTh OCO3HAaHHBIA BBIOOD
XUMHH KaK TpoQUIHHOTO MPEAMETa MPHU Mepexoie Ha YPOBEHb CPEIHETO OOIIero
00pa3zoBaHMs

Bnanenue cucremMoil XUMUYECKUMX 3HAHUM W YMEHHE MPHUMEHATh CUCTEMY
XMMHYECKHUX 3HAHWUM, KOTOpasi BKJIIFOYAET:

2.1

Ba)KHEHIIINE XUMHUYCCKHE TOHATHUS: XUMHUYCCKHHA 3JIEMEHT, aToM, MOJICKYIIa,
BEIIIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOIHAS W HEOTHOPOIHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHAsi M MOJICKYJISIPHAsE MacChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIM 00bEM, OKCHJI, KUCIOTa, OCHOBaHHE, COJIb (CpeaHsis),
XMMHYECKasl PeaKiysl, PEaklud COCIAUHCHHS, PEaKIUU pa3joKECHUS, PCaKIHH
3aMEIeHHs, peakuuu oOMeHa, TemIoBol dS(QQGEeKT peakiuu, 23K30- U
SHIOTEPMHUCCKUE PEAKIIMH, PACTBOP, MACCOBas JIOJsA XHMHUYECKOTO 3JICMEHTA B
COCAMHCHNU, MAaCCOBas A0JIA U MPOUCHTHAA KOHUCHTPALUA BCUICCTBA B PaCTBOPC,
SOPO aToMa, JJICKTPOHHBIA CIIOW aTroMa, aTOMHas OpOWTAllb, PAIUYC aToMa,
BAJICHTHOCTb, CTCIICHb OKHUCIICHHWA, XUMHUYCCKaAsA CBA3b, 3JICKTPOOTPULIATCIIBHOCTD,
MOJIIPHAS. M HETOJISIpHAS KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAINYECKAs CBSI3b,
KpUCTaJUIM4ecKas peléTka (aToOMHasi, MOHHAs, METAJUIMYECKas, MOJEKYJspHas),
WOH, KAaTHOH, aHHOH, OJICKTPOJUT M  HEIJICKTPOJIHT, DIICKTPOJIUTHUCCKAsS
JMICCOIIMAIINS, PEAKIMM HOHHOTO OOMEHA, OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHEIC
pCaKIK, OKHCIWTEIb W BOCCTAHOBUTEIb, OKHCIICHHC W BOCCTaHOBJICHHE,
ANEKTPOJIHN3, XUMHUYECKOE PAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIuH,
CKOPOCTh XUMHUYECKOH peakimu, katanuzaTop, ITJIK, koppo3us MeTa/uIoB, CIIaBbl

2.2

OCHOBOIIOJIAraloife 3aKOHbl XUMHUU: 3aKOH COXPAaHEHHUsI MacCChl, IEPUOANUECKUIN
3akoH /.M. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

2.3

TCOPUMN XHUMHUHN. ATOMHO-MOJICKYJISIpHAA TCOpUs, TCOPUA BHGKTpOHHTquCKOﬁ
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TpeOoBaHMs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

IUCCOLMAIIAN

Brnagenue 0oCHOBaMU XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MPaBUWJIbHO HCMOJIb30BaTh H3yUEHHBIE BELIECTBA M MaTepuaibl (B TOM
Ylclie MHUHEpallbHbIe yIOOpEHHs, METaIbl U CIUIABbI, MPOAYKTHI MepepaboTKu
MPUPOJHBIX HCTOYHUKOB YTJIEBOJIOPOJOB (YIJIs, MPUPOIHOTO Ta3a, He(TH) B
OBITY, CEJIbCKOM XO03sICTBE,
Ha [POU3BOJICTBE U NNOHMMAHHWE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB MJIs
OpraHu3Ma 4eJlOoBeKa; yMEHHE MPOrHO3UPOBATh BIUSHUE BEIIECTB M XMMHUYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA M OKPY’KAIOLIYI0 IPUPOIHYIO CPERY

3.2

yMEHHE MHTErpUpOBAaTh XUMHUYECKHE 3HAaHUSA CO 3HAHUAMH JPYTHX Y4YEOHBIX
MPEIMETOB
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HaJIM4YHC OIIbITa pa60T1)1 C Pa3jiIM4YHbIMHU HCTOYHHKAMH I/IH(i)OpMaIII/II/I 10 XMMHUH
(Haqua;I W HAYYHO-TIOIYJIsIpHAA JIMTEpaTypa, CJIOBApPU, CIIPABOYHUKU, NHTCPHET-

pecypcehl)

3.4

YMEHUEC 00BEKTUBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCIICCTBAX, UX MPECBPALICHUAX U
MPaKTUYICCKOM IMPUMCHCHUN U YMCHHC HCIIOJIb30BATh eé AJId pCHICHUA yqe6Ho-
IIO3HABATCJIBbHBIX 3aJJa4

Brnagenune ocHOBaMM MOHSATHITHOTO ammapara U CUMBOJIMYECKOTO SI3bIKAa XUMUU
JUISL COCTaBIICHUST (POPMYJT HEOPTaHWYECKUX BEIIECTB, YPAaBHEHUH XUMUYECKUX
peakiuii; ocHoBamu xuMuueckoid HoMeHKIaTypsl (IUPAC u TpuBHaIbHOMN)

VYMenue oOBSICHATH CBS3b IOJOXKEHUS DJIEMEHTA B HepI/IOI[I/I‘{CCKOﬁ CUCTEMC C
YHUCJIOBBIMH XAapaKTCPpUCTUKAMHU CTPOCHHA AaTOMOB XHMHUUYCCKHX JJICMCHTOB
(COCTaB " 3apiaa dapa, O6IJ_[CC YHUCJI0 3HeKTpOHOB), pacnpeaciiCHUEM 3JICKTPOHOB
110 SHEPIr€TUYCCKUM YPOBHAM aTOMOB IIEPBLIX TpéX IEPHUOAO0B, KaJIs W KAJIbIWA

[IpencraBieHue o nepruoANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(paguyc atoma, BJIEKTPOOTPHLATEIBHOCTD), MPOCTBIX M CIOKHBIX BEILECTB OT
MOJIOKEeHUs »yeMeHToB B Ilepmoguueckoit cucreme (B MalblX Mepuojiax u
IJIaBHBIX MOArpyNNax) 1 3J€KTPOHHOIO CTPOEHUsSI aTOMa

YMenue knaccuuuupoBath:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HCOPIraHM4CCKHUEC BCIICCTBA

7.3

XUMHNYCCKUC PCAKIINN

YMeHHe onpenesnsTh:

8.1

BAJICHTHOCTD M CTCIICHDb OKHCJICHUS XUMHUYCCKUX 3JICMCHTOB, 3apsad HOHA

8.2

BHUJI XMMHYECKOM CBSI3U U THUII KpHCT&JIJlH‘lGCKOfI CTPYKTYPBI B COCAMHCHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIIHNTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh HU3NUECKUe U XUMUYECKHUE CBOMCTBA:

9.1

MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOI, TpaduT, anma3, KpeMHHI, a3o0T,
dbocdop, cepa, XJI0p, HATPHI, KK, MATHUN, KAJIBIIMHA, aJTIOMUHHM, KEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX pacTBOpoB (Bojxa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M TUAPOKCHABbl MeTamuioB [-IIA rpymm,
amromunust, meau (II), uaka, xenesa (II u I11), okcuasl yrnepoxa (II u 1V),




Koxa
NpoBepPsSieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
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kpemuus (IV), azora u pochopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THUCTasl, a30THAsA, pochopHasi, yrojipHas, KpeMHHEBasI KUCIOTA U MX COJIH)
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IIPOrHO3UPOBAThE U XAPAKTECPHU30BATH CBOMCTBaA B€IIECCTB B 3aBHCHUMOCTHU OT HX
COCTaBa U CTPOCHUSA, INMPUMCHCHHUC BCHICCTB B 3aBUCUMOCTH OT HX CBOﬁCTB,
BO3MOXXHOCTH MPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

10

YMeHHe COCTaBIsITh MOJICKYJIAPHBLIC U HOHHBLIC YPABHCHUS peaKHI/Iﬁ, B TOM 4HUCJIC:

10.1

peakiuii HFOHHOTO OOMeHa

10.2

OKHCJIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOUIMX ~XMMHUYECKHE CBOICTBAa U3YyYEHHBIX KJIAaccoB (Tpymm)
HEOPraHUYECKUX BEIECTB

10.4

MOATBCPIKAAIOIINX 'CHECTUYCCKYIO B3AMMOCBA3b MCXKY HUMU

11

YMeHne BIYUCIATh (IPOBOIUTH PACUETHI):

OTHOCHUTCIIBHYIO MOJICKYJISIDHYIO U MOJISIpPHYHO MACChbl BCHIECCTB, MACCOBYIO HOJIHO
XHUMHUYCCKOIo 3JICMCHTA B COCAMHCHUU

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €I'0 MACCY, 00BEM ra3oB

11.4

[0 YPaBHEHUSM XMMHUYECKHX PEAKIMHA U HaXOJUTh KOJMYECTBO BELIECTBA, 00BEM
Y MacCy peareHTOB WM NPOAYKTOB PEAKIINN

12

Biranenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HaHWs (HaOiro/eHue, W3MEpeHue,
SKCTIEPUMEHT, MOJICTTUPOBAHHUE) TIPU U3YyUYCHUH BEIIECTB M XUMUYECKHUX SIBJICHUM;
yMeH#e c(hopMyIHpoBaTh MPOOIEMY U IPEUIOKHUTH MyTH €€ PeIICHUS

12.2

0e30MmacHOil pabOThl C XMMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOW TOCYIOH U
J1a00paTOPHBIM 000PYTIOBAHUEM

12.3

mpaBwiaMyd 0e30MacHOro OOpallleHusi C BEIIECTBAMHU, HCIIOJIb3YEMbIMH B
MTOBCETHCBHOM KU3HU, MIPABUIIAMHU MOBEACHUS B IEISIX COCPEKEHUS 3I0POBBS U
OKpYy’Karollel MPUPOAHON Cpellbl; MOHUMAHUE Bpena (OMacHOCTH) BO3JEHCTBUS
Ha >KUBBIC OPTraHU3MBI OMPEICIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS H
MIPEIOTBPAILLIEHHS MX BPEIHOTO BO3ACHCTBUS

13

Hammane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA M OCYIICCTBIICHUA CICAYIOIIHUX
XUMHUYCCKUX SKCTICPUMCHTOB:

13.1

U3y4eHHEe M ONHMCAaHWE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE
C pU3MUECKUMH U XUMHMYECKUMH SIBJICHUSMH; ONBITHI, WJUTIOCTPUPYIOLIHE
MIPU3HAKK NPOTEKAHUSI XMMUYECKUX peaKlui

13.2

W3yYeHHUE CIIOCOOOB pa3iesICHHs CMECe

13.3

MOJIy4eHHE KHCIOpOJa M M3yUYeHHE €ro CBOMCTB; TMOJy4YeHHE BOJOpOJA
Y U3Y4YEHHUE €T0 CBOWCTB; MOJTYUYEHUE YIIIEKUCIIOTO ra3a U U3yUYeHHUE €ro CBOMCTB;
MOJIyYeHHE aMMHUaKa ¥ H3yUYeHHUE ero CBOKWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPENECIEHHOW MacCOBOM [0JIEW PACTBOPEHHOIO
BEIIECTBA

13.5

MPUMEHEHHE WHIUKATOpOB (akMyca, MeTWIOpaHwka U (QeHoidTanenHa) aus
OTIpEJICJICHUS XapaKTepa CPeJIbl B pACTBOPAX KUCIOT U IIEIOUCH

13.6

HCCJICAJOBAHNEC U OITMCAHUC CBOIICTB HCOPIraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
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W3YYEHUE B3aMMOJCHCTBUS KHUCIOT C METallaMH, OKCHJIAaMH  METalIOB,
pacTBOPMMBIMHU M HEPAaCTBOPUMBIMU  OCHOBAaHUSIMH,  COJISIMH; ITOJIyYEHHE
HEpPaCTBOPUMBIX OCHOBAaHUM; BBITECHEHUE OJHOTO METajula APYIMM U3 PacTBOpa
COJIW; MICCIIEIOBaHUE aM()OTEPHBIX CBOMCTB THAPOKCUIOB AJTFOMUHUS M IIMHKA

13.7

pelieHue  AKCIEPUMEHTANbHBIX 3ama4 1o TemaMm: «OCHOBHBIE  KJIacChl
HEOPraHUYeCKUX COETUHEHHI»; «DNEKTPOIUTUYECKAS JIMUCCOLTALITHSY
«Baxnenne HeMeTalIbl W HMX COCOUHEHHSN», «BakHelImme MeTaluibl U BX
COEIUHEHUS

13.8

XUMHUYECKHE dKCIIEPUMEHTBI, WUTFOCTPUPYIOINE ITPU3HAKU IIPOTEKaHUS PeaKLUn
MOHHOTO OOMEHA; KAYeCTBCHHBIC PEAaKIMM Ha TPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HOHBI: XJIOpHUI-, OpoMuA-, MOauA-, Cyibdar-, docdar-, kapOOHAT-,
CHJIMKAT-aHUOHBI, THAPOKCHUI-UOHBI, KATHOHBl aMMOHUS, MarHus, KaJbIus,
aTIOMUHUS, xKene3a (2+) u xxenesa (3+), menu (2+), IMHKA

14

VYmenue:

14.1

NpPEACTaBIATh PE3yJbTaThl 3KCIEPUMEHTa B (OopMe BBIBOJOB, J10Ka3aTeNbCTB,
rpaduKOB U TaOJIHII U BBISIBISITh YMIHUPHIECKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJ'II/IBaTB CBA3HU MC}K)Iy peanLHo Ha6J'IIOJIaeMI)IMI/I XUMHUYCCKUMMU SABJICHUAMUN
U TpoIleccCaMH, MPOUCXOASIIMMU B MAaKpO- U MUKPOMHPE, OOBACHATh MPUYUHBI
MHOT'000pa3usi BENIECTB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HGDBOHa‘{aJ'IBHBIe XUMHNYCCKHNC ITOHATHA

1.1

Uucteie BemecTBa U cMecH. CriocoObl pa3ielieHus cMecei

1.2

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 351eMeHTbl. CUMBOJIBI XUMHYCCKUX 3JIEMCHTOB. HpOCTBIe
1 CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas Gopmyia. BaneHTHOCTb aTOMOB XUMHUYECKHX 3J1eMEHTOB. CTeEHb OKMCIICHUS

1.4

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHass aTroMHas Macca. OTHOCHUTEIbHas
MOJICKYJISIPpHAs Macca. MaccoBast 10JIsI XUMHAYECKOTO DJIEMEHTA B COSTMHCHNUH

1.5

KonnyectBo BemectBa. Mosb. MomnsipHass macca. MonspHbIii 00bEM Ta3oB. B3anMocBs3b
KOJIMYECTBA, MACChl M YMCJA CTPYKTYPHBIX €AMHUI] BEIIECTBA

1.6

dusnueckue MW XUMUYECKUE SIBICHHA. XUMHUYECKas peakuuss M €€ INpU3HAKU. 3aKOH
COXPAHEHHUsI MacChl BENIECTB. XMMUYECKUE YPAaBHEHUS

Ilepnonnueckuit  3akoH u  Ilepmommueckas cucreMa  XUMHUYECKHX — DJIEMEHTOB
JI.1. MenpaeneeBa. CTpoeHHE aTOMOB

2.1

[lepmonnueckuii  3aKOH. [lepnonnueckass  cucreMa  XMMHYECKHMX  DJIEMEHTOB
.. MenneneeBa. Ilepuonst u rpymnmnbl. DU3HMYECKUH CMBICI IOPSJKOBOIO HOMEDA,
HOMEPOB NEPHOJA U IPYIIIbI JIEMEHTA

2.2

Crtpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3otonbl. DnekTponbl. CTpoeHUE 3IEKTPOHHBIX
o0omouek aToMoOB TepBbIX 20 XUMHUYECKHX dJeMeHTOB [leprogudeckoil cucTeMbl
JI.1. MenpaeneeBa
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3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB,
KaJlisg, Kajablus (pagumyca aToOMOB, SJEKTPOOTPUIATEIBHOCTH, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB) U MX COCMHEHUN B COOTBETCTBUU C MOJIOKCHHEM DJIEMEHTOB B
Ileproanyueckoii CHCTEME M CTPOCHHEM X aTOMOB

CTpoeHue BelecTBa

3.1

Xumuueckas CBSI3b. KoBanenrtnas (monsipHas u HEMnoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATETIbHOCTh XUMHUECKUX 3J1eMeHTOB. MoHHas cBsi3b. MeTajmnyeckas CBsi3b

3.2

Tumbl KpUCTAIIMYECKUX pEMETOK (aToMHas, HWOHHAs, METaJUTMYecKas), 3aBUCHUMOCTHb
CBOMCTB BENIECTBA OT THIIA KPUCTATIIMUISCKON PEIIETKHN U BIUIA XUMHUYECKOMN CBI3H

Baxwueiiine MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemerannel u uX COEOUHEHMS.
MeTamisl ¥ uX COCAMHCHUA

4.1

Knaccupukanms W HOMEHKIATypa  HEOPraHMYECKUX  COCAMHECHMI:  OKCHIIOB
(conmeoOpasyroiue: OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIE) U HECcoJIeo0pa3yroume;
OCHOBaHUH (IIENTOYM M HEPACTBOPUMBIC OCHOBAHMA); KHCIOT (KUCIOPOJCOAEpkAIUue M
OECKHCIIOPOIHBIE, OJTHOOCHOBHBIE H MHOTOOCHOBHBIE); coJieli (CpEeTHUX 1 KHCJIIBIX)

4.2

dusznueckrue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOJA, XJIOpa,
KHCJIOpOJa, Cephl, a30Ta, hocdopa, yriiepoaa, KpeMHHUS

4.3

®Ou3nyueckue W XHMHYECKHE CBOMCTBA IPOCThIX BCIICCTB-MCTAJIJIOB: JIMTUA, HATpPUA,
Kajlysd, Maratuss MW KajablUus, aJJFOMHMHHUA, XKEIC3a. 3HeKTpOXHMquCKHﬁ paa HaHpH)KCHI/Iﬁ
METAJIJIOB




Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

du3nueckue u XHUMHUYCCKUC CBOMCTBaA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

44 XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue W XUMHUYECKHME CBOWCTBA OKCHIOB HemeramuioB: cepol  (IV, VI),
4.5 azota(ll, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). Ilomyuenue OKcumoB
HEMETAJIJIOB
46 Xumuyeckne  cBoiicTBa  OkcuaoB:  MeTtamwioB IA-IIIA rpynn, 1wmuka, wmemu(Il) wu
skenesa(ll, I11). ITonyyeHre OKCHI0B METAIIJIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX TUAPOKCUIOB (HA IPUMEPE THIPOKCHIOB
) ATIOMHHHSL, XKee3a, InHKa). [loayyeHre ocHoBaHM U aMbOTEPHBIX THIPOKCHUIOB
OO01ue XUMHUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOM, CEPHUCTOM,
4.8 CepHOil, a30THOH, (ochopHOll, KpeMHHEBOH, yrolpHOW. OcoOble XMMHUYECKHE CBOMCTBA
KOHIICHTPHUPOBAHHOM CEPHOM U a30THOM KHCHOT. IloaydeHne KucioT
4.9 OO01e XuMHIECKHE CBOMCTBA cpenHux cosei. [Toaydenue coneit
410 [Tonyuenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KHUCIOPOJa, aMMHAKa, YTIIEKHCIIOTO
rasa B JJa0OpaTopuu
411 [TonydyeHne amMMuaka, CEpHOM W a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OOIIHe crocoOb
MOJTYYEHUSI METAJJIOB
4.12 I'eHeTnyeckas CBI3b MEXKIY KJacCaMy HEOPraHUUECKUX COCAUHEHUN
5 XHWMHAYECKHE PEAKIUU
Knaccudukanuss XUMHUYECKUX PEAKIUN MO Pa3IWYHBIM MPHU3HAKAM: M0 YUCIY U COCTaBY
5.1 YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeneHei
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB
59 TennoBoit 3p¢eKT XUMHYECKOW peakiuH, TEePMOXUMUYECKHE YpaBHEHUS. OK30- U
' SHIO0TEPMUYECKHE peakii. TepMOXUMHUYECKNE YPaBHEHUS
OKHCIIUTETFHOBOCCTAHOBUTENbHBIE peakinu. OKUCIUTEN U BoccTaHoBUTenU. [Ipouecch
53 OKHCJIEHUSI M BOCCTaHOBIJICHUS. DJIEKTPOHHBINA OajaHC OKUCIUTEIbHOBOCCTAHOBHUTEIHLHOM
pEeaKIKI
54 Teopusi 3IEKTPONUTUYECKOW Juccouuanuu. KaTHOHBI, aHUOHBL. JJEKTPOIHUTHl U
' HE3JICKTPOJIUTHL. CHIIBHBIC U Ca0bIe SJICKTPOJIUTHL. CTEIEHb JIMCCOITUAITAN
55 Peaxum.d‘ MOHHOTO OOMEHa. YCIOBHS NpOTeKaHNs peakuuii MIOHHOTO OOMEHa, MOJHBIE U
COKpAIIEHHBIC HOHHBIC YPABHEHHUS PEAKIIUA
6 XHUMHS 1 OKPY>Karomias cpenia
BemecTBa u MaTepuanbl B MOBCEIHEBHOM XKM3HU 4YeloBeKka. be3omacHoe HCMOnb30BaHHUE
6.1 BEUIECTB M XHMHUYECKMX peakuuid B sabopatopuu u ObiTy. [lepBas momompb Impu
XUMHUECKHUX 0XKOTaX U OTPABICHHIX
XUMHYECKOE 3arpsi3HCHHE OKPYKAIOIICH cpeibl (KUCIOTHBIC JOXKIH, 3arpsS3HEHUE MOYBHI,
6.2 BO3yXa H BOAOEMOB), CHocoObl ero mnpeaoTBpamieHus llpenenbHas gomycTuMast
koHueHTpauuss BeuiectB (IIJIK). Ponp XxumumM B pemieHHH SKOJOTMYECKHUX HpoOIeM.
YcuieHrne napHUKoBOro 3¢ dekTa, pa3pyieHue 030HOBOTO CII0sI
[Ipumenenue cepwl, azora, (ocdopa, yriaepoma, KpeMHUS W WX COCIWHEHHA B OBITY,
6.3 MEJUIIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XO3siicTBe. lIpriMeHeHne MeTallyioB U CILJIaBOB
' (cTasib, YyryH, IIOPATIOMHHHE, OpOH3a) B OBITY W TPOMBIIUICHHOCTH HMX COSIUHEHUH.
[ToHsITHE 0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOKI 3aIIUTHI MX OT KOPPO3UHU
6.4 [IpupoaHble WCTOYHUKU YTIIEBOJOPOJOB (yroyib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI UX
epepaboTKH (OEH3MH), UX POIb B OBITY M IPOMBIIIICHHOCTH
6.5 [lepBoHavasbHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yrieposa (MeTaH,

OTaH, TWICH, alleTUJICH, 3TaHOJI, IIMIIEPHH, YKCYCcHas Kuciiora). IloHsTue o OMOoJOrHdyecKku




Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

BAa’KHbIX BCIICCTBAX. XKUpax, 6em<ax, YIJI€EBOJAaX — M UX POJIM B JXM3HH YCJIOBCKA

7 PacuéTnr:

7.1 1o GopMyIaM XMMHUYECKHX COEAUHEHUN

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKHUM YPABHEHUSIM




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3aarenbcTBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A. AKIIHOHEPHOE
obmectBo «M3marenscTBO «lIpocBemienne

Beeaute Bapuant

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Brenure 1)Xumus. 8 kimacc. [IpoBepouHbie M KOHTPOJIbHBIE paOOThI. YUeOHO-
meroaudeckoe rnmocooue. ®I'OC, 2018 r. I'apa H.H.

2)IToypounsie pazpabotku no xumuu 8 kinacc, ML, «Bako». 2014 .

I'opkoBenko M.1O.

3)«KoHTpoapHbIE U TPOBEPOUHBIE PA0OTHI 10 XUMUU § Kiace», M., «Ok3amen», 2017r.
Komucaposa JI.B., IIpucsaruna N.T.
4)['apa H.H. Coopuuk mporpamm 00pa3oBaTeIbHBIX YIPEHKACHUNA «XUMH» §-9
kiaccel. M.:«IIpocBemienney», 2008r.

S)'apa H.H.Xumus. Ypoku B 9 knacce (mocooue ans yuurens). M.: «IIpocsenienuey,
20009r.

6)'apa H.H., I'abpycesa H.1. Xumus. 3agaqyHuk ¢ «1oOMOUTHUKOM» 8-9 kiaccel. M.:
«ITpocsemenue», 2009r.

T)Apanckas O.C., bypas U.B. IIpoekTHast nesITeIHOCTh IIKOJILHUKOB B MPOIECCE
o6yuenus xumuu 8-11xkmaccel. M.: «Benrana-I"pad», 2005r.

8)Xomuenko WM.I'. Pemienue 3anau no xumuu 8-11 kiacc: pelieHus, METOAUKH, COBETBHI.
M.: «<HoBas Bomnay»,2002r.

9)llanamoBa M.O. Yuumcs pemiath pacueTHbIC 3aJa4H 110 XUMHUU: TEXHOJIOTUS U
anroputMmsbl pemeHusi. M.:«lllkomna - [Tpeccy», 2001r.

10)JIunun P.A., Monouko B.A. HomeHknaTypa HEOpraHM4eCK1X BEIeCTB. M.:
«KomocCy», 2006r.

11)KaBepuna A.A. u np. Xumus. Tematuueckue U UTOrOBbIE KOHTPOJbHBIE Pa0OTHI 8-9
kiacc. M.: «Bentana —I'pad», 2009r.

12)UBanoBa P.I"., KaBepuna A.A., Kopomenko A.C.KoHTpoJIb 3HaHUN yUyanuxcs 1o
xumuu 8-9 knaccel. M.:«/JIpoday, 2003r.

13)Knszera P.H., AprembeB B.I1. FOpuenko O.B. 3aganus u KOHTPOJIbHBIE PAOOTHI 110
xumun. M.: «Bnamocy, 2002r.

14)Panenxuiit A.M. IlpoBepounsie pabotel mo xumuu. M.: «IIpocsemenuey, 2000r.
15)UBanoBa P.I'. Bonipocsl, yripaxHeHus U 3aJ1laHus o XuMuu 8-9 kiacc. M.:
«ITpocBemenuey, 2002r.

16)Aprumesa A.N., 3agymuna 3.A. CxeMbl XUMHUYECKUX MPEBpaIICHUN B
OopraHuyeckoil u Heoprannueckoit xumuu. Caparos «Jluueit», 2002r.



17)['y6anoa FO.K. COopHuk 3a1a4 o opranndeckon xumun. CapaTtoB «JIurei»,
2000r.

18)IlImakoB FO A. Tectsl 1o oprannueckoit xumuu. Caparos «JIuueit», 2001r.
19)Apremenko A.U. Oprannueckas xumus u yenoBek. M.: «IIpocsemienuey, 2000r
JTAHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
Brenute nannbiel. http://i0s.rgil.net
2. www.proshkolu.ru
. www.rusedu.ru
. www.school-collection.edu.ru
. http://intergu.ru/
. http://uroki-ximii.ru/
. http://www.it-n.ru
. http://www.openclass.ru
. http://interneturok.ru
10. http://skillopedia.ru
11. http://www.himzadachi.ru
12. http://www.prosv.ru
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