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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa o XMMUM Ha YPOBHE OCHOBHOTO 00IIIEr0o 00pa30BaHUs COCTaBICHA HA
OCHOBE TpeOOBaHUM K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOUM 00pa30BaTeIbHOM MPOTrpaMMBI
OCHOBHOTO 00111ero odpaszoBanus, npeactaBieHHbx B PI'OC OO0, a Takxe Ha OCHOBE
denepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLIETILIMU MPENogaBaHus
yuebHOro mpeamera «XuMmus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoii
denepauuu.

[Iporpamma o xuMuu Ja€T NpeJICTaBICHUE O LIEJIAX, OOIeH CTpaTeruu o0y4eHus,
BOCIIMTAHUS W  Pa3BUTHUA  OOYYalOLIMXCS  CPEACTBAMM  Y4YEOHOro MpeameTa,
yCTaHaBIMBAET  00S3aTE€IbHOE  MPEAMETHOE  COJEpKaHUE,  IPeayCMaTpUBAET
paclpefeneHue €ero Io KilaccaM M CTPYKTYpUpPOBAaHME IO pasfeiaM U TeMam
nporpaMMbl MO  XHMHHM, ONPEACISIET  KOJWYECTBEHHbIE W KAaYECTBCHHBIC
XapaKTEPUCTHKHU COJEPKaHUsA, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3YUEHUS XUMUH
C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKU y4eOHOTo mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O0Y4YaroIMXCsl, ONMpeNesieT BO3MOXKHOCTU IMpeaMera Jis
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHON
NporpaMMbl Ha YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3yiapTaTaM OOy4YeHHs] XMMHH Ha YPOBHE IeJe H3y4eHHs MpeaMeTa MU OCHOBHBIX
BUJIOB yU€OHO-II03HABATENbHOMN JESITENIbHOCTH 00YUaIOLIErocs 10 OCBOCHUIO y4eOHOTro
COJICpKaHMUS.

3HaHWE XUMHHM CIY>)KUT OCHOBOM 111 (OPMHPOBAHUS MHPOBO33PEHHUS
00Oy4aromerocsi, ero MpeACTABICHU O MaTepUaIbHOM E€AUHCTBE MHPA, BAXXHYIO POJIb
UrparoT GopMHUpyeMbIe XUMHUEH MPEACTABICHHS O B3aMMOIIPEBPAIICHUSX dHEPTUU U 00
HBOJIIOIIMY BEIIECTB B MPUPOJIE, O MYTAX pEUICHUs TI00adbHbIX TPOOIEM YCTOMUHUBOIO
Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, DHEPIrETUYECKOW, IUIIEBOU U DKOJOTHUYECKOU
0e30macHOCTH, IPOOIIEM 3PaBOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEH I caMOpa3BUTHS M (OPMHUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (yHKINOHATBHOU IPAMOTHOCTH;

BHOCHT BKJIaJ, B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyyarolmmxcs,  HaBBIKOB  HX  CaMOCTOSITENIBHOM  y4eOHOM  JesTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HUCCJENOBATEIbCKUX YMEHHMM, HEOOXOJIMMBIX KaK B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATBLHOMN NEATENbHOCTH;

3HaKOMUT CO CHEHU(PUKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIAAa HA €IMHCTBO IIPUPOJBI M YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
HTanoM B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOIUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTeCTBEHHO--
HAay4YHBbIM 3HAaHMAM, K IPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJOIMYECKOE
oOpa3oBaHuE 00YUaIOIUXCSl.



JlanHble HampaBieHMsT B OOyYEHHHM XHUMHUU OOECIEUMBAIOTCS CHEHU(pUKON
coJIep KaHMs yueOHOro mpeIMeTa, KOTOPbIN SIBISETCS MeJarorn4ecky aJanTUPOBAHHBIM
OTpak€HUEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOUIMMHCS CHCTEMbl IE€pBOHAYaJIbHBIX TOHATUH XHMHH, OCHOB
HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTACNIbHBIX 3HAYMMBIX MOHSTHI OpraHUYeCcKOM
XUMUHU.

CrtpykTypa coiepxaHUsi OpOrpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOro noxaxona K e€ wusydeHuro. CozepkaHue CKIIAJIbIBACTCA W3 CHUCTEMBI
MOHATHA O XMMHUYECKOM DJIEMEHTE W BELIECTBE M CHUCTEMBI MOHATUH O XMMHYECKOMN
peakiuu. OO0e 3TH  CHUCTEMBl CTPYKTYpHO OpTaHW30BaHbl MO  MPUHIUIY
IIOCJIEIOBATEIBHOTO Pa3BUTUs 3HAHUKW HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOrO ypOBHS:

— aTOMHOMOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUs O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPEACTAaBICHUI 00 3JIEKTPOTUTHYECKON TUCCOIMAIMU BEUIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHs PacCMATPUBAIOTCSA HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHS K
JPYTroMy, BBINOJHASA (PYHKIMHU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEM MPAKTUYECKOTO IPUMEHEHHS U NOJIYYEHUS U3y4aEMBbIX BEIIECTB.

OcBoeHue nporpaMmsl M0 XMMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPE/ICTABICHUS
O XUMHYECKOW COCTABISIIOLIENM HAYYHOW KAPTUHBI MHUpA B JIOTUKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHMIO M METOJaM II03HAHUS B
Hayke. M3ydyeHre XMMHM MPOUCXOIUT C MPUBJICYECHUEM 3HAHUM M3 paHEE M3yUYECHHBIX
y4eOHbIX npeaMeToB: «Okpyxaromuid Mupy», «buonorus. 57 kmacce» u «Pusuka. 7
KJIAcC.

[Tpu M3yyeHMH XUMHUHM NPOUCXOIUT (OPMUPOBAHUE 3HAHUN OCHOB XHMHUYECKOU
HAayKW Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH NeATEeIbHOCTH
YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOWM KyJbTYpbl. 3ajaya ydeOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XMMHMUYECKUX 3HAHUN — Ba)KHEHIIMX
(GakToB, MOHATUMN, 3aKOHOB U TEOPETHUYECKUX IOJOKEHUH, JOCTYMHBIX 0000IEeHUI
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPUOOIIEHUH K HAyYHBIM METOJaM
NO3HAaHUSA MPU HM3YYEHUH BEIIECTB M XUMHUYECKUX peakuuid, B (HOPMHPOBAHUU H
pa3BUTUU TMO3HABATENIbHBIX YMEHUH M MX MPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOU U
y4eOHO-UCCIEIOBATENbCKON  JESATENIbHOCTH,  OCBOGHMM  HpaBWJ  0€30IacHOro
oOpallleHHsl C BellIeCTBaMH B TOBCEAHEBHOM JKU3HU.

[Ipy u3yyeHMM XMMHH Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs Ba)XHOE
3Ha4YeHHE MPUOOPENU TaKUE 1IeTH, KaK:

— (GOopMUpOBaHME UHTEJUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJAHHMYECTBY, CAMOCTOSITEJIbHOMY MPUHATHIO PpELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;



— HAIpPaBJICHHOCTh OOYYEHHs Ha CUCTEMAaTH4eCKOe MPUOOIIEHUE 00yUalomuXCs K
CaMOCTOSITEJILHOM TO3HABAaTEIbLHOM JEATEIbHOCTH, HAay4YHBIM MeETOJaM IO3HAHUS,
dbopMUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUHU;

— o0ecrnieyeHre YCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OO0YYarOIIMMUCS
OTIBITA PA3HOOOPA3HON NEATETLHOCTH, TTO3HAHUS W CAMOTIO3HAHMS, KITFOUEBBIX HABBHIKOB
(KJTIOYEBBIX KOMIIETEHIIMM), WMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE IS PA3ITHYHBIX
BUJIOB JICSITEIbHOCTH;

—  (QopmupoBaHue 00mEeH  (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OIEHWBATH SIBIICHUS OKPYKAIOIIETO
MHpAa, UCIOJb3Ysl 3HAHUS U OIbIT, MOJTYUYECHHbIC NPU U3YYEHUU XUMHH, TPUMEHATh UX
P peIIeHUH poOJieM B MOBCEIHEBHOM KU3HU U TPYIOBOU JIEATEIIBHOCTH;

— (opmupoBaHHe y 00yYarOUUXCsl T'YMAaHUCTUYECKUX OTHOILIEHWUU, MOHUMAHMS
IIEHHOCTH XUMHWYECKUX 3HAHUW IS BBIPAOOTKU DKOJIOTHYECKH I11€J1IeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOI JEATEILHOCTH B IEISAX COXPAHEHUS CBOETO 3/10POBbS U
OKPY KaroIIEed NPUPOTHOU CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEW K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHMS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUJIS U HAMIPABICHHOCTH JAJIbHEUIIETO 00yUYEHUS.

OO6miee 4KCIIO YacoB, OTBEAEHHBIX I M3YyYEHUS XMMUU HA YPOBHE OCHOBHOI'O
obmero odpazoBaHus, cocTaBisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 68 4acoB (2 4yaca B HEJICIIO).



COAEPKAHUE OBYUEHUASA

8 KIIACC

IlepBoHayaibHble XUMHYECKUE MOHATHS

[Ipenmer xumuu. Posib XUMUHK B AKU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Ouznueckue CBOMCTBA BelIeCTB. ATperaTHOe cOCTOssHUE BenlecTB. [lonsTre
0 MeToAax mo3HaHud B xumuu. Yucteie BemectBa U cMecu. CriocoObl pasieneHus
CMecCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U ClIOXKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas QGopmyna. BaneHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSAHCTBA coOcCTaBa BemecTB. OTHOCUTENbHAd aToMHasi macca. OTHOCUTEIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast 101 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monb. MoisipHass macca. B3auMoOCBsA3b KOJIWMYECTBA,
MacChl M 4uCJa CTPYKTYPHBIX €IMHHUII BeliecTBa. Pacuérel mo GopmynaM XUMUYECKUX
COCJIMHEHUMH.

OU3NYECKUe U XUMHUYECKUE SIBJICHUS. XUMHUYECKAs PEeakuus U €€ NPU3HAKHU.
3aK0H COXpaHEHHMSI MacChl BEIIEeCTB. XWMHUUYecKkne ypaBHeHHs. Kiaccudukamms
XUMHUYECKUX PEaKIi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYJOW, MpaBujiaMu pabOThl B J1a0OpaTopuu U
npuémMamMu oO0paiieHus ¢ Ja0OpaTOPHBIM OOOpPYJAOBAHHEM, W3YYEHHUE M OIHCAHHE
bu3nYecKuX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOMOJeHNE (HU3HMUECKUX
(TutaBieHue BOCKa, TasHHUE JIbJla, pacTUpPaHME caxapa B CTyIKe, KUICHUE U
KOHJIGHCAIIUsl BOJAbI) M XUMHYECKUX (TOPEHUE CBEYH, MNPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICCTBUE MeJa C KHCIIOTOW) SIBJICHHM, HAOMIOICHUE W OIMKCAHHE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaklMil (pa3yiokKEHUE caxapa, B3aUMOJICHCTBUE
CEpHOM KHUCJIOTBI C XJOpUJIOM Oapusi, paszioxeHue rugapokcuaa meau (1) mpum
HarpeBaHUM, B3aUMOJIEUCTBUE Keme3a ¢ pacTBopoM coiu meau (1), uzyuenne cnoco0oB
pasfeneHus CMeceil: C TOMOINbI0 MarHuTa, (UIBTpOBaHWE, BHIIAPUBAHUE,
JUCTUIUIALINSL, XpoMaTorpadusi, MPoBEJICHUE OYUCTKU MOBAPEHHON COJIM, HAOII0ICHUE
Y ONHUCAHUE PE3yJbTATOB MPOBEICHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHCHUS
Macchl, CO3/JaHUE MOJieNield MOJIEKYJ (IIIapOCTEPAKHEBBIX ).

BaxHeilnne npeacTaBuTe I HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3gyxa. Kucimopoa — 37I€MEHT M MpPOCTOE
BellecTBO. HaxoskieHne Kuciopojaa B Mpupoje, GU3n4ecKue U XMMHUYECKUE CBOWMCTBA
(peakuun ropenusi). Oxcupabl. [Ipumenenue kuciopoga. CrnocoObl MOTy4YEHUS
KHCIIOpoJia B J1ab0OpaTOpUu M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpOJa B MPUPO/IE.
O30H — a;mIoTponHas MoIU(PUKAIUS KHUCIOPOIa.



TennoBoi 3Qp(HEeKT XUMUYECKON peaKluu, TEPMOXUMUYECKUE YPABHEHMUS, 3K30- U
ASHAOTEPMHUYECKHE peaklUu. TOIMIMBO: yroilb U METaH. 3arpsi3HEHUE BO3yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.

Bomopon — aneMeHT M mpoctoe BemiecTtBo. HaxoxaeHue Bomopoaa B MPUPOJAE,
(dbu3nYecKre U XMMUYECKUE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI moaydeHus. Kuciorer u
COJIH.

MounspHblil 00bEM Ta30B. Pacu€Tbl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMcTBa BOJbl. Boaa kak pactBopureins. PactBopsl. HackleHHusie u
HEHACBILIEHHBIE PacTBOPBI. PacTBOpUMOCTH BemecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBope. XMMHUUYECKHUE CBOMCTBa BOjAbl. OcHOBaHMS. Posib pacTBOPOB B PUPOJE U B
KU3HM YesnoBeka. KpyroBopot BoAbl B Ipupoie. 3arpsi3HEHUE MPUPOAHBIX BoJ. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHenui. Oxcunpl. Kiaccuduxanus
OKCHU/IOB: cosieobpasyromue (OCHOBHBIE, KHCIJIOTHBIE, amdoTepHbIC) u
HecosieoOpasyromue. Homenknarypa okcunoB. dusnyeckne U XUMUYECKUE CBOWMCTBA
okcu0B. [lonydeHnne OKCUI0B.

OcHoBanusi. Knaccudukaiiusi o0CHOBaHUM: METOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @uU3NMYECKME U XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TosrydueHne OCHOBaHUIM.

Kucnotsl. Krnaccudukamus kucinor. Homenknarypa kucnor. dusnueckue Hu
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MetaiuioB H. H. bekerona. [lomyuenue
KHCJIOT.

Comu. Homenknatypa coneil. ®Pu3nyecKkue M XUMUYECKHE CBOMCTBA COJIEH.
ITony4yeHue coiei.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTaHUYECKUX COEUHEHUM.

Xumuueckuit IKCnepumenm:

KAUEeCTBEHHOE OIPENEICHUE COAECPKAHUS KHUCIOPOJa B BO3JyXE, IOIYYEHHE,
coOuMpaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB  KHCIOpOJa, HaOIoIeHue
B3aMMOJICHCTBUSI BEIIECTB C KUCJIOPOJAOM W YCIOBUSI BOSHUKHOBEHUS M MPEKPAIICHUS
ropeHus (Mmoskapa), O3HaKOMJIEHHE C oOpas3laMd OKCHIOB W OIHMCAaHHWE HUX CBOMCTB,
MoJIy4eHue, coOuMpaHue, paclo3HaBaHUE W M3Yy4YEHHE CBOWCTB BOAOpojJa (ropeHue),
B3auMoJielicTBe Bojopoaa ¢ okcugom Meau (II) (BO3MOXKHO HCHOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HAONIOJIEHUE OOpa3lOoB BEIIECTB KOJIUYECTBOM |  MOJb,
WCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEAEIEHHOM MacCOBOW JI0€dl pacTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBHE BOJIbI C METa/IaMH (HATpUEM M KajibllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPUANOB), HCCIEJOBaHME O0Opa3lOB  HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KIJIACCOB, HAOJIOJACHUE HW3MEHEHUS] OKPAacKh HHAMKATOPOB B
pacTBOpax KHCIOT M Iejoued, u3zydeHue B3aumojenctBus okcuma menu (II) ¢
pPacTBOPOM CEpPHOM KHUCIIOTBI, KHCJIOT C METAUIAMHU, PEAKIUKA HEWTpaIu3aluu,
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeETajjila JIPYyruM U3



pacTBOpa COJIM, PEIIEHUE 3KCIEPUMEHTANBHBIX 33/1a4 N0 TeMe «BaxHeumme Kiacchbl
HEOPraHUYECKUX COCIMHEHUIN.

Iepuonuueckuii 3axkoH u Ilepuognyeckass cucremMa XMMHYECKHUX 3JI€MEHTOB
. . MenneneeBa. CtpoeHue aromMoB. XuMHYecKasi CBsi3b. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBbIE PEaKIUU

[lepBbie MOMBITKH KIACCH(PUKAIMA XUMUYECKHUX AeMeHTOB. [loHaTHE 0 Tpymnmax
CXOIHBIX OJJIEMEHTOB (IEJIOYHBIE U IIEJTOYHO3EMENbHbIE METaIbl, TaJOreHbI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIE OKCUABI U THIPOKCHUJIBI.

[lepnognuecknii 3akoH. [lepuonnueckas cucrema xummyeckux anemeHTos Jl. U.
MenneneeBa. KopoTkonepuomnas u anmuHHOomepuomHas ¢opmbl [lepuogudeckoit
cuctembl xumuyeckux dnemeHtoB [J[. U. Menneneea. llepuoapl u  rpynmsl.
PuU3NYECKNN CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJIA U TPYIIIHI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMmubIX suep. M3oromsl. OnekTpossl. CtpoeHne
AJIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 XUMHUUECKHX 31eMeHToB [lepuonunueckoi
cucrembl J[. WM. Mennaeneea. XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTA II0 €ro
noJjiokeHuro B llepuoanueckon cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM H3MEHEHMS paauyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAAM.

3nauenue Ilepuogmyeckoro 3akoHa W llepuonnueckoil CUCTEMBI XUMHUYECKHUX
DJIEMEHTOB JUId pa3BUTHUs Hayku U npaktuku. [[. WM. MenneneeB — yuyé€Hbli U
rpaXJaHWH.

Xumuyeckass cBs3b. KoBaneHTHass (moJjsipHass W HENOJISIpHAsl)  CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxuciieHus. OKHCIHMTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecce
OKHCJICHHS U BOCCTAHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHue O0O0pa3loB BEIIECTB METAJUIOB U HEMETANIOB, B3aMMOJICHCTBUE
TMAPOKCHAA LMHKAa C pPacTBOpaMU KHUCJIOT M IIEJIOYEH, ITPOBEINEHUE OIBITOB,
WUTIOCTPUPYIOIINX HPHUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAKIMil (TOpeHue,
pEaKLHU Pa3I0oKEeHHsI, COEJUHEHU).

Mescnpeomemmuoie ceasu

Peanmusanusa MeXNpeIMETHBIX CBA3€H IIPpU HM3YYEHUM XHMMUUM B 8 Kiacce
OCYULIECTBIISIETCSl YEpE3 HMCIOJb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK U MOHATHMN, SBJISIONIUXCA CUCTEMHBIMHU I OTAECIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOI'O [MKJIA.

OO01111e ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4YHbIN (aKT, TUIOTE3a, TEOPUSs, 3aKOH,
aHalIW3, CHHTE3, KJIACCHU(PUKALMS, MEePUOJUYHOCTb, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOEIIb, SIBJICHNUE.

dusukKa: mMarepus, aTtoMm, dJIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIIHJ, HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, SJEKTPUUYECKUN 3apsii, BEIIECTBO, TeJIO, OOBEM,



arperaTHO€ COCTOSIHHE BEIIEeCTBa, ra3, (pU3WYeCKUe BEIWYUHBI, €AUHUIIBI U3MEPEHMUS,
KOCMOC, IJIaHETHI, 3B&371b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIC IMOPOJbI, MOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YecKasi peakuusi

ITepuonnueckui 3akoH. [lepuonnyeckas cucrema xumuyeckux siaemeHtoB 1. .
MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB XHUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAIHSI, KAIBIUS U UX COETUHEHHUI B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIeMEHTOB B [leproauyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelleCTBA: BHUIbI XUMHUYECKOW CBSI3UM. THUIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKOW PEMIETKU U BHJIA
XMMHUYECKOU CBSI3H.

Knaccudukanus w HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3WYHbIM KJIacCaM HEOPraHMYEeCKHUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEIIECTB.

Krnaccudukarus XUMUYECKUX pEaKIMil MO Pa3IMYHbIM NpHU3HAKaM (M0 YUCTy U
COCTaBY YYacTBYIOIIUX B PEAKIIMHM BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 MU3MEHEHUIO
CTENEHEeW OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaJin3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHEHMUSI.

[lonsitue o0 ckopoctn XuMHueckou peakiuu. I[loHsTne 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHsATHE O TOMOIeHHBIX M TeTEepPOreHHBIX
peakuusax. [londarue o karammse. lloHsTHE O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKUUH U TOJOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peakiuu, ANEKTPOHHBII OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBJIEHNE YPABHEHU OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCHOJIB30BAHMEM METO/IA JIEKTPOHHOTO OalaHca.

Teopust 3JIEKTPOJUTUUECKON AHCCOLMAIUU. OIEKTPOIUTHI U HEJIEKTPOJUTHI.
Katnonsl, aHmoHbl. MexaHU3M [UCCOLMALMU BEIIECTB C Pa3JUYHbIMU BUAAMU
xuMuueckon cBsizu. CreneHn guccoruanuu. CUabHbBIE U C1a0ble dJIEKTPOIUTHI.

Peakiiun uMOHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEaKlMil MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIE ypaBHEHHUs peakiuil. CBOMCTBa KUCIOT, OCHOBaHUH U
coJiel B CBETE MPEJICTaBICHUN 00 AIIEKTPOIUTHUECKOU aucconuanuu. KayecTBeHHbIe
peakuuu Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJAEIISIMU KPUCTALNTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METaJUIOB M HeMeTauioB (TpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHs),
WCCIICIOBAHUE 3aBUCHUMOCTA CKOPOCTM XHUMHUYECKOM pEakuuu OT BO3ACHCTBUS
pa3nu4HbIX (HAaKTOPOB, HCCIENOBAHHUE >SJIEKTPONPOBOJHOCTH PAaCTBOPOB BEUIECTB,



npolecca IUCCOUUAlUU KUCIIOT, Ie04Yed U cojied (BO3MOXHO MCIOJb30BAHUE BUIEO
MaTepuaoB), IPOBEJACHUE OIBITOB, MJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS pPeaKUui
MOHHOTO OOMeHa (00pa3oBaHUE OCa/Ka, BBIJCICHHUE Ta3a, 00pa30BaHKUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEAKIMil (TOpeHHue,
peakUUHu pa3NoKEHHs, COECIUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX BEUIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U MX coeinHeHUS

OO6miass  xapakTepucThka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKkTEpHbIE CTENEeHU OKHUciIeHHus. CTpoeHHe M (U3HYECKHE CBOMCTBA IPOCTBIX
BEILIECTB — raJlor€HOB. XMMUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aHUMOJAEHCTBUE C
MeTajllaMHM, HeMeTallamMu, Iienodamu). XuopoBojgopod. CounsiHas — KHUCIIOTAa,
XMMUYECKUE CBOMCTBA, IOJyYCHUE, MpUMEHEHHUE. JlelcTBUE XJopa U XJIOPOBOAOPOAA
Ha OpraHu3M YesoBeka. BaxkHelme Xaopuapl U UX HAX0XKACHUE B IPUPOJIE.

O6mas xapakrepuctuka siemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrtpoeHue U (QuU3MYECKUe CBOMCTBA
MPOCTBIX BEIECTB — KHUCIOPOJa M Cepbl. AJIOTPONHbIE MOAU(PUKAIIMN KUCIOPOAa U
cepbl. XHMHYECKHE CBoOicTBa ceppl. CepoBOAOpOA, CTpOeHUE, (UIUUYECKUE U
XuMudeckue cBorcTBa. OKCHUABI Cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHIIOB.
CepHast kucioTa, pU3NYECKHE U XUMUYECKHUE CBOMCTBa (0OIIME KaK IpeICcTaBUTENs
Kjlacca KUCIOT M crnenupuyeckue). XUMHUYECKHME pEaKIMH, JIeKallue B OCHOBE
IPOMBIIUIEHHOTO CcHoco0a TOJy4eHHs CepHOM Kuciotbl. [lpumeHeHue cepHOM
kuciaotel. Coiu  CEepHOM KHUCIOTHI, KAauyeCTBEHHAas peakuuss Ha Cylb(ar-uoH.
Haxoxxnenue ceppl UM €€ COEIMHEHUW B TMpUpOJie. XUMHUYECKOE 3arpsi3HEHUE
OKpY Xalollel cpeibl COEUHEHUSIMU Cepbl (KUCIOTHBIE JOK/IU, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CIOCOOBI €r0 MPEI0TBPALIICHHUS.

OOmass xapakTepuCTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUsA. A30T, pacHpOCTpaHEHHE B MPHUPOJE,
busnyeckue U XUMHUYECKHe cBoWcTBAa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
(du3nYecKrue U XMMUYECKUE CBOMCTBA, MONIyYeHUE U npumeHeHue. Conu aMMOHMS, UX
¢usnyeckue U XMMHUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha MOHbI
aMMOHMS. A30THasg KHUCJIOTa, €€ MoJyudeHue, (PU3NYecKue M XMMHYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENsl Kiacca KHUCIOT W crneuupuueckue). Mcemnonab3oBaHue
HUTPATOB M COJE€Hl aMMOHHMS B KAaueCTBE MMHEPAJIbHBIX YAOOpeHHl. XUMHUYECKOEe
3arpsiI3HEHHE  OKpPYXKalolEed Cpeapl COEAUHEHUSIMU a30Ta (KUCIIOTHBIE JIOXIM,
3arpsi3HEHHE BO3/yXa, MOYBHI M BOAOEMOB). Docdop, amioTpomnHble MOIUDUKAIIUU
docdopa, pusmyeckue u xummyeckue cporcta. Oxcup docdopa (V) u dochopnas
KHCIIOTa, (PU3HYECKHE U XMMUYECKUE CBOMCTBA, noinydyeHue. Mcnonb3zoBanue pocdaros
B KaUeCTBE MUHEPAJIbHBIX YAOOPEHUH.

Ob6mas xapakrepuctuka snemMeHToB I[VA-rpynmnbl. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTENEHHU OKHCIICHUS. YTIEepOAd, aJUIOTPONHbIE MOAU(PUKAIIIH,
pacnpocTpaHeHUE B MpUpoJEe, (PU3UYECKHE U XHUMHUYECKHE CBOMCTBAa. AjcopOuus.



KpyroBopot yriepona B npupojae. Okcuabl yriaepoja, ux GU3NYeCKUe U XUMHUUECKUE
CBOICTBA, ACHCTBUE HA )KUBBIC OPTAHU3MBI, IOTYyUYEHUE U TPUMEHEHUE. IKOJIOTUIECKUE
npoOseMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), runoresa riobanbHOro MOTEIIICHUS
KJIUMaTa, MapHUKOBBIN 3(PdekT. YronpHas Kuciota U €€ coiid, uX (U3UYECKHEe U
XUMHUYECKHUE CBOMCTBA, TNOJIydeHHWE U TMpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHKL. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUITUHE, TPOMBIITUICHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHbIe TOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHMUSIX
yriaepoja (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJ, TVIMLEPUH, YKCYCHas KHUCIO0Ta).
[TpupoHbIE HICTOYHUKH YTIIEBOJOPOAOB (YTOJb, MIPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (O€H3WH), WX pOJdb B OBITYy W TpOMbBINLIEHHOCTH. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHpaX, O€lIKax, yIrieBojilax — U UX POJIU B KU3HU
yesjoBeka. MaTtepralibHOE€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCTMHEHUMH.

Kpemuuii, ero ¢pusznueckne 1 XUMHUECKHE CBOMCTBA, TOJYYCHHE W MPUMECHECHHE.
Coeaunenusi kpeMHus B npupoje. O6mue npeacraBieHus o0 okcuae kpemuus (1V) u
KpeMHueBoU kuciote. CUIUMKaThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILJIEHHOCTH.
Baxneiiimme cTpouTenbHbIE MaTepualibl:  KepamMuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 6€30MacHOr0 MCIONB30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KA4YeCTBEHHBIX PEAKIMN Ha XJOPHUI-HOHBI M HAOIIOJCHUE MPU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTpa)xarolue GU3NIeCKue 1 XUMUYECKHE CBOWCTBA TaJlOT€HOB U
WX COeAVHEHUN (BO3MOXHO WCIOJIb30BAaHHE BHUIEOMATEepUAIOB), O3HAKOMJICHUE C
oOpasiiaMu XJOpHUJIOB (TajJOT€HUJOB), O3HAKOMIIEHHE C O0Opa3laMu cepbl u €€
COEIMHEHUSMH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHATIOB), HAOMIOACHHE TTpoliecca
oOyTNIMBaHUs caxapa MoJl 1eHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIIOThI, U3yUYEeHUE
XUMHUYECKUX CBOMCTB pa30aBiICHHOM CEpHOM KHCIIOThI, MPOBEACHHE KayeCTBEHHOMN
peakuuu Ha cyib(}arT-uoH U HAOJIIOJEHHE MPU3HAaKa €€ MPOTEKaHUs, 03HAKOMIICHHE C
dbu3nueckuMu  CBOMCTBaMH  a30Ta, ¢ochopa ©U HX COeAUMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEepHalioB), oOpasiiaMu a30THBIX U (HOochHOPHBIX yA0OpEHUH,
noJiyueHue, coOnpaHue, pacro3HaBaHWE M W3YyUYCHHE CBOMCTB aMMHUaKa, MPOBEJCHHUE
KAueCTBEHHBIX peakiuil Ha MOH aMMOHUSI U (ochaT-uUOH U U3YyUYECHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aWMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCIIOJIb30BaHHUE BUICOMATEPUATIOB), U3yUYEHHUE MOJIEICH KPUCTAUIMYECKUX
peméTok anMaza, rpaduta, (QysuiepeHa, O3HAKOMIIGHHE C IIPOILIECCOM  aiCcopOLUU
pPAcCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasa,
MOJIy4eHHe, COOMpaHHWe, paclo3HABAaHWE W W3YUYEHUE CBOMCTB YIJIEKHUCIOrO Tasa,
MPOBEICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI U M3y4YCHHE
MPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMJICHHME C  MNPOAYKIMEH  CHJIMKAaTHOU



MPOMBIIJICHHOCTH, PEIIEHUE OHKCIEPUMEHTAIbHbIX 3a7ad 1no Teme «Baxueimue
HEMETAJIbI U UX COCTUHEHUS».

MeTaJibl 1 KX COeIMHEHU S

OO6mias xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHHUHU HX
nonokenus B [lepnoamueckon cucremMe xuMmudeckux anemeHToB . . MenneneeBa u
ctpoenusi aroMoB. CTpoeHue MeTauioB. Mertaiuyeckas CBs3b M METAJIMYECKAS
KpUCTAJJIMYECKAs] pEIIETKA. OJIEKTPOXUMHUYECKUW PsJ HANpSKEHU METaJUIOB.
duznyeckue M XUMHYECKHE CBOMCTBa MeTaioB. OOmmMe crnocoObl MOTy4YeHus
MeTaysioB. [loHsiTHE O KOPpPO3MM METANIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
Kopposun. CrutaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
MIPOMBIIIEHHOCTH.

[[lenoynsie MeTawibl: moJiokeHHWe B Ilepuoandeckod cucTeMe XUMHUYECKHX
anementoB /[[. WM. MeHneneeBa, CTpO€HHME HMX AaTOMOB, HAaXOXKIECHHE B IPHUPOJIE.
du3nyecKkue W XHMHUYECKHE CBOWCTBA (Ha mpumepe Hatpus W Kamus). Oxkcuabl U
TUAPOKCUABI HATpUS U Kanus. [I[puMeHeHne mEeI0UHbIX METAJUIOB U UX COETUHEHUIA.

[IleroyHO3EMENBHBIE METAJIBI MATHUM U KaJIbLIMU: TIOJIO)KEHUE B [leprnoanueckoi
cucrteme xumuudeckux dnemeHtoB [[. M. MengeneeBa, CTpO€HHME HX aTOMOB,
HaxoXJaeHue B npupoae. PU3MYECKHe U XUMHUYECKUE CBOMCTBA MAarHHsl U KaJbI[US.
Baxueiimue coequHeHus KaiblUs (OKCHUI, THAPOKCUM, conu). KECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHEHHUS.

AJFOMUHHAN: TTONIOKEHKE B llepnoandeckoi cucTeEMe XMMHUYECKHAX dJIEMEHTOB [l
N. MenaeneeBa, CTpOCHUE aTOMa, HAXO0XKAECHHUE B Ipupoae. PU3NYECKUE U XUMUUYECKUE
CBOICTBA aMtOMUHUA. AM(OTEpPHBIE CBOWCTBA OKCHU/IA U THAPOKCU/IA ATFOMUHUA.

Kenezo: nonoxenune B llepuoguueckoit cucreme XxuMu4eckux 3iaemeHToB /[l. U.
MenpeneeBa, CTpOEHUE aTOMa, HaxoXKJaeHue B npupoae. dusnueckue u XUMHUYECKUE
cBoMcTBa kene3a. OKcuapl, TuApoKcuabl U conu xenes3a (I11) u xenesa (III), ux cocras,
CBOMCTBA M MOJIyYEHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 0Opa3laMy METAJIOB U CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMH,
W3YUYEHHE  pEe3YyJbTaTOB  KOPPO3HMH  METAIOB  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAITIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCH/IA KANbLIUA U HATPUS C BOJOU
(BO3MOYKHO MCIIOJIB30BaHUE BUACOMATEPHUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOU BOJIBI,
mpolecca  TOpeHus — JKejue3a B Kuciopoae  (BO3MOXKHO — HMCHOJB30BAHME
BHJIECOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIUNA HA UOHBI: MarHus,
KaJIBIUS, alfoMUHMs, 1UHKA, kene3a (I1) m xenesa (III), meau (1), HaGmonenue u
OMHMCaHWE TPOLIECCOB OKpalIMBaHUS IUIAMEHU HOHAMM HATpHUs, Kajdus W KaJbIHs
(BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHUIA AIIOMUHUS U THAPOKCUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aj]1ay M0
TeMe «BaxHelire MeTalibl ¥ UX COCITUHEHUS».

XuMHA M OKpY:KAKOLIaA cpeaa



BemecTtBa m Marepuassl B TNOBCEAHEBHOW JKM3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIECTB M XWMHUUYECKHX peaknuii B ObiTy. IlepBas momomp mpu
XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyXkarolend cpenapl (mpeneiabHas JOomycThUMas
KOHIIeHTparusi BenlectB, nanee — [IJIK). Ponb xumMum B pelIieHHH SKOJOTHUYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpasloB MaTepuajgoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnnie ceasu

Peanuzanusa MeEXNpeIMETHBIX CBA3€d NpU HM3YYeHUHM XHUMUU B 9 Kiacce
OCYUIECTBIISIETCSl Y€pe3 HMCIOJb30BaHUE KaK OOUIMX E€CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK U MOHSATUMN, SBISIONIUXCS CUCTEMHBIMU JJIsI OTACIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO0111e ecTeCTBEHHO-HAYyYHbIE TTOHATHS: HAy4HbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, KiIacCU(pUKALMS, MEePUOJAUYHOCTb, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MU3MEPEHUE, MOJIENb, SBJIEHUE, MAPHUKOBBIA 3(PPEeKT, TeXHOJIOrHs,
MaTepuabl.

@du3nka: Marepus, aToM, SJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIbI,
PaaMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKUN 3aps, MPOBOAHUKHU, MOJTYIPOBOIHUKH,
JURIIEKTPUKH, (POTOBJIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEILIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs PEMIETKA, CIUIaBbl, (PU3MUECKHE
BEJINYMHBI, €AUHULBI W3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHie.

buonorusi: ¢gorocuHTe3, napixanwe, Ouochepa, SKOCUCTEMA, MHUHEpAIbHBIC
yA0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MuUHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIC
HCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
JOCTUTAIOTCS B XO0Jie OOy4YeHHUsST XMMHHM B E€IWHCTBE Yy4eOHOW M BOCHHUTATEIbHOU
JEATeNIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU COLUOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE IPABMIIAMH M HOPMaMHU
MOBEJCHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COIUATU3AIIUN
00yJarommXxcsl.

JInyHOCTHBIE pe3yIbTaThI OTPaXKaIOT TOTOBHOCTb oOyyJaronmxcs
PYKOBOJICTBOBATBHCSI CUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTALMA U pPaCIIUpEHUE
OTIbITA JCSATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO OTHOUIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAYYHOMY HACJICJINI0, TOHUMAaHUS 3HAYCHUS XUMUYECKOW HAYKH B KU3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH  BIAJETh JIOCTOBEpPHOW UWHGOpPMAIMEn O TepeloBbIX
JOCTUKEHUSAX U OTKPBITUSAX MHPOBOW M OTEUECTBEHHON XMMHUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpasKaaHCKOro BOCIUTAHMS S

MPE/ICTABIICHUS O COIMATBHBIX HOPMAaX U MpaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEIOBATEILCKOM, TBOPUYECKOW M JAPYrUX BUJIAX JEATEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIBHOCTH  TPH  BBIMOJHEHUH  YUYCOHBIX,
MO3HABATENLHBIX 33]1a4, BHIMOTHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN yUeOHBIX
MIPOCKTOB, CTPEMJICHUS K B3aMMOINOHUMAHHMIO M B3aWMOIIOMOIIM B MpOLECCe ATOM
y4eOHOM J1eSITeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHHE M TOCTYIKH CBOUX
TOBApUINECH C TO3UIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEUIECTBE W XHUMHUYECKOW pEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIOLIME OCHOBY
JUIsl TIOHUMaHUs CYIIHOCTH HAay4YHOW KapTUHBI MHpa, MPEACTABJICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3SIX YEIOBEKa C MPUPOJIHON Cpesoi, o
POJIM XMMHH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIILHBIE MOTHBBI, HAMIPABIICHHBIE HA MOTYYEHUE HOBBIX 3HAHUU 110 XUMUH,
HE0OX0UMBbIE /JIs1 OOBSICHEHUS HAOJIOAAeMbIX MPOIECCOB U SIBICHUH, MTO3HABATEIHHOM,
WH()OPMAIIMOHHOW U YUTATEIbCKON KYJIBTYPhI, B TOM UYHCJI€ HABBIKOB CaMOCTOSITEILHOMN
paboThl C Y4EOHBIMU TEKCTAMU, CITPABOYHOUN JTUTEPATYpO, TOCTYIHBIMU TEXHUYECKUMU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHIA,



UHTEpEC K 0OYYEHHIO U TTO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTh
K CaM000pa30BaHUIO, MPOEKTHON M UCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BbIOOpPY HAMPaBICHHOCTH M YPOBHS 00YUEHHUS B JAIbHEUIIIEM;

4) dpopMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 310pPOBBIO,
YCTaHOBKHU Ha 3JJ0pOBBII 00pa3 >KM3HU, OCO3ZHAHHUE MOCIEICTBUA U HEMPUSATUE BPEIHBIX
NPUBBIUCK  (YMOTPEOJCHUS  AIKOTOJs, HAPKOTUKOB, KYypPEHHS), HEOOXOAMMOCTH
coOnroieHus TpaBUl 0€30MacHOCTH IMpHU OOpallleHWHd ¢ XMMHYECKMMHU BEIeCTBaMU B
OBITY U peabHOU KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY HU3YyYEHHIO Mpodeccuid M Tpyda PpazdIuvyHOTO poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOU JEITEIBHOCTH, B TOM YHMCJIE Ha OCHOBE
NPUMEHEHUS! MPEJAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYyaIbHOU
TPAaeKTOPUM TMPOJOJDKEHHUsS] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npoeCCUOHATILHONW JIEATENbHOCTH U Pa3BUTUS HEOOXOJIUMBIX YMEHHM, TOTOBHOCTb
aJIalTUPOBATHCA B MPOGECCUOHANIBHOU CpEJIE;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

IKOJIOTUYECKH 11e7eco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK MCTOYHHUKY KH3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHHME IIEHHOCTH 3/0pPOBOTO M OE30MacHOro
oOpaza J>KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUSI MpaBUil O€30MaCHOTO
MOBEJICHUS NP paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTYAIUsIX, YTPOXKAIOUIUX 310POBBIO U
JKU3HU JIIOIeH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUA, I[OJy4aeMble TMPU HU3YYCHUU XUMHH, IS
pelieHusl 3a1ady, CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHON CpEeNoM, Il IOBBILICHUA
YPOBHSI KOJIOTHYECKON KYJIbTYpbI, OCO3HAHMS IIOOAIBHOIO XapaKTepa 3KOJOTHYECKHX
npobsieM M TyTed HX pelIeHHs MOCPEICTBOM METOJOB XHUMHUH, HSKOJIOTMYECKOTO
MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBAaTbCSI UM B IO3HABATENbHON, KOMMYHHKAaTUBHON W
COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX  pe3yJbTaTOB  BBIICISAIOT  3HAYMMBIE  JUIA
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBbIE MOHATHUS (3aKOH, TEOpHUs, MPUHIIUIIL,
runoresa, (paxt, cucrema, mpouecce, SKCIEPUMEHT U APYToe.), KOTOPbIE UCHOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX yYEOHBIX MpEAMETaX W IMO3BOJSIOT Ha OCHOBE 3HAHWUW W3 3THX
npeaMeToB (popMHpOBaTh MPEACTABICHUE O IIEIOCTHOM HAy4YHOM KapTHUHE MUpPaA, U
yHUBEpCaJlbHble  yueOHble  JeWcTBUS  (IIO3HABaTeNIbHbIE, = KOMMYHHUKATHUBHBIE,
pEeryJsiTUBHBIE),  KOTOphle  obOecrieunBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOATEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOMN AESITEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBus:



YMEHUSI MCIIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS] TIPU OCBOCHHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHWYECKUX TMOHATUM (BBIACTSATh HMX XapaKTepHbIE MPU3HAKU,
YCTAaHABJIMBAaTh B3aUMOCBS3b C JPYTMMH MOHSTUSIMH), HUCIOJIb30BaTh MOHSATUSA IS
O0OBSICHEHUS OTIEIbHBIX (DAKTOB W SIBJICHUMN, BBIOMpPATh OCHOBAHHUS U KPUTEPUHU IS
KJIaccupUKaIMd XWMHYECKHUX BEIIECTB W XHUMHUYECKHUX pEakIUil, yCTaHaBIWBaTh
MPUYUHHO-CJICICTBEHHBIE CBSI3UM MEXAYy OOBEKTaMU H3YyUYECHHS, CTPOUTH JIOTUUYECKHUE
paccykaeHusi (MHAYKTUBHbBIC, JI€AyKTHUBHBIC, II0 aHAJIOTWM), JAeJiaThb BBIBOJLI U
3aKJIIOUYCHUS;

YyMEHHUE TPUMEHSATH B TMPOIECCEe IO3HAHUA TMOHATHS  (MpPEIAMETHBIE W
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSEMbIE B XHMHH MOJICIBHBIC TPEJCTABICHUS —
XUMHUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMUYecKas popMyia U ypaBHCHHUE XUMHYECCKON
peakIuyu — MpU penieHnd y4eOHO-TTO3HABATENbHBIX 33J1ad, ¢ YUYETOM ATHUX MOJCIBHBIX
MpEeACTaBICHUN BBIABISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA H3Y4aeMBbIX
O0OBEKTOB — XHMHUYECKMX BEIIECTB W XUMHUYECKUX PEaKIHM, BBISIBISATH OOIIUE
3aKOHOMEPHOCTH, TMPUUYUHHO-CJIEJACTBEHHbIC CBS3M W IPOTHBOPEUMS B H3yYaE€MbIX
npoleccax v sIBICHUSX.

ba3oBble ucciieoBaTe/IbCKHue JeliCTBUA:

YMEHHUE MCIOJIb30BAaTh ITOCTABJICHHBIE BOMPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKe B KAaueCTBE OCHOBBI JUISi (DOPMHUPOBAHUS THIIOTE3BlI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpETeHUE ONbITa 10 IUJIAHUPOBAHWIO, OpraHuW3alldd W  TPOBEACHUIO
YYCHHUECKHUX dKCTICPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M IPOIIecca, CAaMOCTOSTETHHO
IIPOTHO3UPOBATH €r0 pe3yJbTar, GOpMYIUPOBATh 0O0OIICHHS U BBIBOIBI IO pe3yJibTaTamM
MPOBEJAEHHOTO OIbITA, UCCIICAOBAHUS, COCTABIATH OTUET O MPOJICTaHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BHIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3TAIHBIX
BUJIOB M (OpM TMpeCTaBICHUS, IOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJEp)KaHUs, CIIPABOYHBIE IMOCOOMS, PECypChl
NHTepHeTa), KpPUTHYECKHM  OIIEHHMBATh  NPOTUBOPEUMBYID U  HEJOCTOBEPHYIO
uHpOpMAIHIO;

YMEHHE TPUMEHATHh pPa3IMYHbIE METOJbl W 3allpoCchl TPH IIOMCKE U OTOOpE
nH(pOpMaIK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHITIOTHEHUS YU€OHBIX U
MO3HABATEIBHBIX 3a7a4 OMNpEeACTEHHOTO THUMNA, MNPUOOpPETEHHWE ONbiTa B 00JacTH
WCIOJIb30BaHUST  MH(POPMAINMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA, OBJIQJICHUE
KYJIbTYpOW aKTUBHOT'O MCITOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BBHIOMpaTh ONTUMAJIbHYIO (OpMY TMpEeACTaBICHUS HWH(QOPMAIMU W WUIFOCTPUPOBATH
peliaeMble 3a/1aud HECIIOKHBIMU CXEMaMH, MarpaMMamu, Ipyrumu popmaMu rpaduku
1 UX KOMOHMHAIIUSIMU;

YyMEHHE  HCIIONh30BaTh W  aHAIM3UpPOBATh B  Mpoliecce  ydeOHOW |
HCCIIEJIOBATEILCKON  IESITEIPHOCTH HMHGOPMAIUIO O BIUSHUU ITPOMBIIIJIEHHOCTH,
CEJILCKOT0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MTPUPOTHON CPEIbI.



KoMMyHUKATHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

yMEHHUsI 3a7iaBaTh BOIPOCHI (B XoJe auayniora U (WiIM) JUCKYCCHHM) IO CYIIECTBY
o0cyx1aeMoi TeMbl, (POPMYJIHUPOBATh CBOM MPEJIOKEHUS OTHOCHTEIBHO BBINOJIHEHUS
IIPEJIOKEHHON 3a/1a4u;

YMEHHUSI MIPEACTABIATh MOJYYEHHBIE PE3YJIbTAThl MO3HABATEIBHON JESITEIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJlaTh MPE3CHTALMI0 PE3YJIbTATOB BBITOJIHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (1abopaTOpHOTO OmbITa, J1abopaTOpHOM pabOTHl 1O
UCCJIEJOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUSI y4eOHOro  COTPYJIHMYECTBA CO CBEPCTHHKAMU B  COBMECTHOMU
MO3HABATENLHON M HCCIENOBATENIbCKON NEATEIbHOCTH MPU PEIICHHH BO3HUKAIOIIMX
npobsieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COTJIACOBAHUS MO3ULUN (00CYyXKIeHUS,
OOMEH MHEHMSIMH, «MO3TOBBIC IITYpPMbD», KOOpPJWHAIIUSA COBMECTHBIX J€HCTBUIA,
omnpeJerieHre KPUTEPUEB MO OIIEHKE KaueCTBa BBHIITOJIHEHHON paboThl U IpyTHE).

PerynsiTuBHBIE YHMBepcaibHbIe Y4eOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSTEIBHO ONpPENENsATh UM JeATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMPOBATb M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATeNIbHOCTh, BBIOMpaTh HambOojiee S(PGEeKTUBHBIC CIOCOOBI PEIICHHUS Y4YeOHBIX U
NO3HABATENbHBIX  3aJlay, CAMOCTOSITENbHO  COCTAaBJSTH WM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJTOPUTM JEUCTBUW NPH BBINOJHEHUM 3aJaHUW C YYETOM IOTYyYECHMS
HOBBIX 3HAaHUUA OO0 H3y4aeMbIX OOBEKTAX — BEIIECTBAX U pEaKIHUAX, OIICHUBATh
COOTBETCTBHE IIOJYYEHHOTO pe3yJIbTaTa 3asBICHHOW LEIU, YMEHHE HCIOJb30BaTh M
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbl€ B YCJIOBUU 3aJJaHUN.

HPE/IMETHBIE PE3YJIBTATDBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O05A3aTEIBHOIO COAEPIKAHMUA,
YCTaHOBJICHHOTO JTaHHOU (enepanbHoi padodeil mporpaMMoi, BBIACHSIOT: OCBOCHHbBIE
00yJaronIMMUCsl HayYHbIE 3HAHMS, YMEHUS U CIOCOOBI ACHCTBUH, crienu@uuecKkue s
pEeIMETHON 00J1acTH «XUMUS», BUIBI NEATCILHOCTH 1O TIOJYyYEHUIO HOBOTO 3HAHUSA,
€ro MHTEPIIpEeTaIluy, MPeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX
CUTYyalUsX.

K koHiy oOyueHuss B 8 Kjacce mpeiMeTHbIE Pe3yJlbTaTbl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y O0YUAIOLTUXCA YMEHHIMA:

* pacKpblBaTb CMBICI OCHOBHBIX XHMHUYECKMX TOHSATUWA: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT M HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJIIpHAsl Macca, KOJMYEeCTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBast
JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJISIPHBIN 00BEM, OKCUJI, KUCIIOTA,
OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKasi
peakuus, KJIacCU(pUKaLMs  pEeaklHil: peakluud COCOUHEHUs, peakuuu
pa3I0XKEHUs, PEaKIMK 3aMEeIICHHs, PeaKIIM 0OOMEeHa, IK30- U SHJO0TEPMHUECKHE
peakimu, TerioBor 3P GEeKT peakiuu, siApOo aToMa, dIECKTPOHHBIA CION aToMma,
aTOMHasi OpOUTalb, paiuyC aTOMa, XUMUYECKasl CBsI3b, MOJISIPHASL M HETIOSIpHAS



KOBQJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTWOH, aHHWOH, PacTBOp, MaccoBas
JI0JIsI BelecTBa (MPOIEHTHAs] KOHLICHTPAIIKs) B PACTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX TMOHSITUN U MPUMEHSTh
9THU MOHATHUA MPU OMKUCAHUU BELIECTB U X MPEBPAILICHHUII;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJisi COCTaBieHHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHHUSX,
CTENEHb OKUCJICHHUS AJIEMEHTOB B OMHAPHBIX COECIUHEHUSX, MPUHAIEKHOCTb
BELIECTB K OMNpeAeNIEHHOMY KJlacCy COeAMHEHUuN 1o QopMynaMm, BHU
XUMUYECKOH CBSI3M (KOBAJICHTHAs U HOHHAS1) B HEOPTaHUYECKUX COECTMHEHUSX;
packpsiBaTh  cMbIcn  [lepuommueckoro 3axkona [, WM. Menneneesa:
JNEMOHCTPUPOBATh  IIOHUMAHHWE  NEPUOAUYECKOM  3aBUCUMOCTH  CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJ0KeHUs B [leproauyeckoi cucreme, 3aKOHOB
COXpaHEHUsI Macchl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
y4eHUs, 3aKOHa ABOTrazpo;

OMHCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuomuyeckoit cucteMbl
XUMUYECKUX 3JIEMEHTOB: pa3auyarh MOHATHUS «TJIaBHas noArpymnna (A-rpymma)y»
u «nobounas noarpynna (b-rpynmna)», manbie 1 60JbIINE IEPUOIBI, COOTHOCUTD
o003HaueHus, KoTopele wumeroTrcas B Tabmuue «llepuonuueckas cucrema
xuMu4eckux aneMeHToB [[. 1. MenzaeneeBa» ¢ 4HUCIOBBIMU XAPAKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apAll sapa, 00Iiee YUciIo
AJIEKTPOHOB U PacHpeIeIeHUE X 0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XMMHUYECKHE JJIEMEHTbI, HEOpPraHWYeCKHe BEIIEeCTBA,
XUMUYECKHE PEAKLIUU (110 YHUCIIy U COCTaBY YYacCTBYIOLIUX B PEAKIIMH BEIIECTB,
1o TerioBoMy 3P hexTy);

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEP)KIAs ONUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHHMS XUMHUYECKUX MPEBPAILICHUA B Pa3TUUYHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO W MOJIIPHYK) MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (opMyJie COeIUHEHUSI, MACCOBYIO
JOJII0 BEIIECTBA B PacTBOpE, NMPOBOJUTH PACYETHI MO YPABHEHUID XUMHUYECKOU
peakuuy;

MPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEMATU3alMI0,  KJIAcCU(UKAIUIO,
BBISIBJIEHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — JUIsl U3yUYEHUsI CBOMCTB BEUIECTB
U XUMUYECKHX pPEaKUUld, €CTECTBEHHO-HAy4YHbIE METOAbl IMO3HAaHUS —
HaOJMIOJIeHNE, W3MEpEHUE, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealibHblil U
MBICJICHHBI);



CJieloBaTh MpaBUJiaM IOJIb30BAHUSI XUMHUYECKON TMOCYyJ0oi U JabopaTOPHBIM
000pyoBaHUEM, a TaKXke MpaBuiaM OOpaIleHus C BEIIECTBAMHU B COOTBETCTBUU
C WHCTPYKIHSMHU TIO BBIIOJTHCHHUIO JTA0OPATOPHBIX XHUMHYECKUX OIBITOB II0
MOJIYYCHHUIO M COOMpPaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJAA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHONM MACCOBOM JIOJIEM PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh H MPOBOJUTH XHUMHUYECKUE HKCHEPUMEHTHI IO
PacloO3HABAHUIO PACTBOPOB IIEJIOYEN M KHUCIOT C IOMOIIBK) HWHJIMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyueHusi B 9 Kjacce mpeIMETHbIE Pe3ysbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOMIMXCA YMEHUM:

PacCKpBhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSITHI: XUMHYECKUU DIIEMEHT,
aToM, MOJIEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCIEHUS, XHMHUYecKas
peaknmsi, XUMUYECKas CBS3b, TEIUIOBOM 3(PQPEKT peakiuu, Mojb, MOJSPHBIA
00BEM,  pacTBOp, DIJIEKTPOJNHTHI,  HEIJICKTPOJIUTHI,  DIICKTPOIUTHUCCKAS
JUCCOLMAIINS, pPEaKIMd HWOHHOrO OOMEHa, Karajmu3aTtop, XHUMHYECKOe
paBHOBecue, oOparuMmble H  HeoOpaTUMble  peaklUUd, OKHCIUTEIbHO-
BOCCTAaHOBHUTEIIBHBIC PEAKIIUH, OKHUCIUTENIb, BOCCTAHOBHTENb, OKHCICHHE |
BOCCTAaHOBJICHHWE,  auloTpomwusi,  aM(pOTEPHOCTh,  XHMHYECKasi  CBS3b
(KOBaJICHTHAs, MOHHAsI, METAIUTMYECKasA), KpUCTAJUTMUECKasT PEIIETKA, KOPPO3HUS
METaJJIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW peakluu, MpelebHO I0MyCTHMas
koHueHntpauus [1JIK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUNA W TMPUMEHSTH
9TH MOHATHUS TPY OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJisi COCTaBieHHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEIENISITh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHMUSIX  PA3IUYHOrO0  COCTaBa,  NPUHAMICKHOCTh  BEIIECTB K
onpenenéHHOMY KJIACCy COEIMHEHUU 1Mo (opMyraMm, BUJ XUMHUYECKON CBS3U
(KOBaJICHTHAsI, MOHHAS, METAIITNYECKAs) B HEOPTAHUUECKUX COSAMHEHUSX, 3aps/l
WOHA MO XHMHYECKOW QopMyie, XapakTep Ccpeapl B BOJIHBIX PAacTBOpax
HEOPTaHUYECKUX COCAMHEHHH, THUI KPUCTAJUTMUYECKOW PEIMIETKH KOHKPETHOTO
BEIIECTBA;

packpsiBaTh cMmbica Ilepuommueckoro 3akoHa JI. WM. Mengeneesa wu
JIEMOHCTPUPOBATH €0 MOHUMAHKE: OMKCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO
dbopmy [lepuonnueckoit cUCTEMbl XUMHUYECKUX DJIEMEHTOB: pazinyaTh MOHITHS
«rnaBHas noArpymmna (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, masneie
¥ OONbIINE TIEPUOMBI, COOTHOCHTH OOO3HAYCHUS, KOTOpPHIE HMEIOTCS B
MEPUOIUICCKON TabNUIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sipa, OOIIee YUCIO HJIEKTPOHOB U
pacmpeneneHue UX IO  DJIEKTPOHHBIM  CJIOSIM),  OOBSCHATH  0OIIHe
3aKOHOMEPHOCTH B HW3MCHCHHHM CBOWCTB 3JIEMEHTOB M WX COCIWHCHUHU B



npenenax MayblX MEePUOJOB M TJIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

KJacCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
no TerioBoMy 3(deKTy, Mo M3MEHEHHIO CTEMEHEW OKHUCICHHS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBAThH) 00MIKE U CrieU(PUIecKue XUMUYECKUE CBOMCTRA
OPOCTBIX W  CIIOKHBIX BEIIECTB, TMOATBEPKJAsi OIMHMCAHHE MpPUMEpPaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;
COCTaBJISITh YPaBHEHUS AJICKTPOIUTHICCKON TUCCOIMAIIMN KHUCIIOT, IIeIoueh U
COJICH, TIONMHBIC M COKpAIMIEHHBIE YypaBHEHWS pEakIWii HOHHOTO OOMeHa,
ypaBHEHUS pPEaKIMii, MOATBEPKIAIONIUX CYIIECTBOBAHUE T'€HETHYECKOW CBSI3U
MEXIy BEIIECTBAMH PA3IMYHBIX KIIACCOB;

pacKphIBaTh CYIIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakuui
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPALLCHUN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJTFO XUMUYECKOTO 3JIEMEHTa MO (GOpMyJie COCTUHECHHS, MACCOBYIO
JIOJIF0 BEILIECTBAa B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHUUYECKOU
peakiuy;

coOI0IaTh TPaBWJIa TIOJB30BAHUS XUMHUYECKOHW TOCYAOW M Ja0OpaTOPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiia OOpaleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIIUSIMHA TIO BBIMOJHEHUIO J1a00OPATOPHBIX XHUMHYECKUX OIBITOB 10
MOJIYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BELIECTB (aMMHUAKa U YTIIEKUCIIOTO
rasa);

MPOBOJUTH PEAKIMH, TOATBEPIKIAIONINE KAauyeCTBEHHBIH COCTaB Ppa3IMYHBIX
BEIIECTB: PACIO3HABaTh OIBITHBIM MYyTEM XJOpUI-, OpOMHUI-, HWOAWI-,
KapOoHat-, pocdat-, CUINKAT-, CYyIb(aT-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUS
U WOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX BEIICCTB;

NPUMEHSTh OCHOBHBIC OIEpPAllMd MBICIUTEILHON NEITebHOCTH — aHaIu3 |
CUHTE3, CpaBHEHHE, OOO0OIleHHE, CHCTEeMaTH3allMi0, BBISBICHUE MPUYHMHHO-
CICICTBCHHBIX CBS3CH — I W3YYCHHS CBOMCTB BEIIECTB M XUMHUYCCKUX
peaKInii, €CTEeCTBEHHO-HAYYHbBIE METOIbI IO3HAHMS — HAOIIIOICHHUE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeabHBIA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

Koan4yecTBo 4acoB

KonTpoabHbie

IIpakTn4yeckue

DJIeKTpPOHHbIe (HM(ppPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XuMust — BakHas 00J1aCcThb

11 €CTECTBO3HAHUSA U 5 0 ) bu6mmoreka [IOK

’ MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEeKa

12 BemtecTtBa 1 XUMHUYECKHE 15 1 0 bu6morexa [JOK

’ peakium https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 20

Paznen 2. BaxHeiilme npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsarue 6 0 0 bubnuoreka LIOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o 2 0 1 bu6mmoreka [IOK

’ KHCJI0TaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka 1JOK

’ OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bu6mmoreka [IOK

’ HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u llepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I, . MenaeseeBa. CTpoeHHe aTOMOB.




Xumuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE pe€aKknuu

[lepnonnuecknii 3aK0H U
31 [lepuoanueckas cucrema 7 0 bubmuoreka LIOK
' XUMHUYECKuX djemenToB /I, M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
X .
- OHMquCKaH CBSI3b . 1 BuGmmorexa LLOK
’ KHCIUTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKIIHI
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bu6morexa [JOK
Pe3epBHOE Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOIT'PAMME




9 KJIACC

KoanyecTBo yacos DJICKTPOHHBIE
HauMeHnoBaHue pa3/iesioB U TeEM (uudpoBble)
Ne i/m P KoHTpobHbBI IIpakTH4eckue op
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XuMH4YecKkne peakiun
11 [ToBTOpEeHME U yriayOneHrue 3HaHU| 5 1 0 bu6mmoteka [JOK
' OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmuoreka [{IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJUTHYECKAS TUCCOIUALINS. 2 1 1 bubnuorexa [JOK
’ XUMHUYECKUE PEAKIIUU B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. Hemeraibl 1 UX coelMHEHUS
)1 OOm1ast XxapaKTepUCTHKA XUMHYECKHX 4 0 1 bubnuoreka [IOK
’ anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUIECKIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' PYTUIRL- &-€p https://m.edsoo.ru/7f41a636
COEJTUHEHMUSI
OO01mas xapakTepuCTUKa XUMHUYECKHIX
2.3 anemMeHToB VA-Tpynmsl. A3ot, hochop u ux 7 0 1 bubmorexa [TOK
' PYHITH: ’ P https://m.edsoo.ru/7f41a636
COETUHEHMSI
OO1as xapakTepuCTHKa XUMHUYECKHUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 Bubmmorexa TIOK
’ . Py ’ po https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHEHUS




Uroro no pazaeny 25
Pasznea 3. Merasiibl M MX COeTHHEHHS
. bubnuotexa [JOK
3.1 Obmpe cBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
32 Baxkueiimue MeTaaibl U UX COSIUHCHUS 16 httns://m.edsoo.rw/7f4 14636
Hroro no pasneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemiecTBa 1 MaTepHaiinl B )KU3HU YEIOBEKA 3 Enbmorexa OK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMs 3 bubmmorexa ITOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBo 4acoB DJIeKTPOHHbBIE
ara uu(poBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckn A p
Bcero H3y4eHust o0pa3oBarte/ibHbIE
padoTbI e padoThI
pecypchbl
1 IIpeamer xumuu. Poiap XUMuUM B )KU3HU 1 0 0 02.09.2023 bubmuoreka [{IOK
yeJioBeka. Teia 1 BemrecTBa https://m.edsoo.ru/ff0d210c
0 0 but6mmoreka [{JOK
2.09.202
2 IlonsgaTue o MeTomax MO3HAHUA B XUMUU 1 02.09.2023 httos://m.edsoo.ru/fR0d22 Te
ITpaktuyeckas pabora Ne 1 «IIpaBuia 0 0
3 paboThl B 1a00paTOpUu U MPUEMBI 1 09.09.2023 bubnuotexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrele BelecTsa 34 cmecH. CriocoObl 1 0 0 09.09.2023 bubmuoreka [JOK
pasneneHus cMeceun https://m.edsoo.ru/ff0d26ca
[IpaxTrueckas padorta Ne 2 «Paznenenue 0 0
5 cMmecel (Ha mpuMepe OYMCTKH 1 16.09.2022 bubmorexa HOK
HTpHMEp et https://m.eds00.ru/ff0d28¢8
MIOBapEHHOM COMN)»
6 ATOMEL M MOJEKVIIEL 1 0 0 16.09.2023 | bubauoreka [JOK
y 2 https://m.edsoo.ru/ff0d2a6¢
7 XHUMUYECKHUE IIEMEHTHI. 3HAKH | 0 0 23.09.2023 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 0 0 23.09.2023 | bubmorexa [IOK
p B 2 https://m.edsoo.ru/ff0d2a6¢
0 0 but6mmoreka [{OK
- .09.202
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 30.09.2023 httos://m.edsoo.ru/f0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. 0 0 Bu6 OK
10 Xumunyeckasi popmyia. BaneHTHOCTD 1 30.09.2023 nommoreka L

aTOMOB XUMHUYCCKHUX DJICMCHTOB

https://m.edsoo.ru/ff0d2eae




1 OTHOCHUTENbHAsI aTOMHAsI Macca. 07.10.2023 bubnmnoreka [JOK
OTHOCHUTENIbHAST MOJIEKYJISIpHAsl Macca T https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 107151 XUMHUYECKOT0 3JIEMEHTA B 07.10.2023 but6mmoreka [{JOK
COE€JIMHECHUH https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecTBa. Monbs. MossipHas 14.10.2023 bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKHE U XUMUYECKHUE SBJICHUS. 14.10 2023 bubmuoreka [JOK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipusnaku u yCHOBI/I}i MIPOTEKaHUs 21.10.2023 bu6mmoreka [IOK
XAMHWYECKUX PEAKIINU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BELIECTB. 21.10.2023 bu6muoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8&8
Brruncnenus konuyecTa, Macchl Eus 10K
nonuoTexa
11.11.202
17 BeIJ_IeCT]ja 10 YPaBHEHUAM XUMHUYECKUX 023 httos://m.edsoo.ru/f0d5 708
peaxuuit
Knaccudukanus XuMUueCcKux peakini
18 (coenuHeHuUs, pa3I0KeHUs, 3aMEIIEHUS 11.11.2023 bubmorexa TIOK
A P > SAMETIEHL, o https://m edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 1OK
noMoTeKa
. 18.11.2023
19 FHLHKIONCAHCT O6O6erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIMs 3HAHUU
20 Konrponsnas padora Nel mo reme 18.11.2023 Bbu6mmoreka [IOK
«BellecTBa 1 XUMHYECKUE PEAKITAMD) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocraB Bo3ayxa.
21 Knci}(; 0J1 — DJIEMEHT U MPOCTOE ” 25.11.2023 bubmoreia HOK
oA P o https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
DuU3NYECKHE U XUMUYECKUE CBOMCTBA Bu6 1IOK
noIMoTeKa
22 25.11.2023
KHCIOPOA (peaKiH OKHCIICHH, https:/m.edsoo.ru/ff0d4614
ropenune). [lonarue o0 okcumax
23 CriocoOblI 1osTyyeHHs KUCI0Poa B 02.12.2023 | Bubmuoreka [TOK

na6opaTopHH W IIPOMBIIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a




HpI/IMCHeHI/Ie KHCJIOpOoJda

TernoBoii 3¢(heKT XUMIUUECKON peaKIiH,

MOHATHEC O TCPMOXUMHYCCKOM

but6mmoreka [{JOK

24 02.12.2023
YPaBHEHUH, 3K30- U DJHAOTEPMUUECKUX https://m.edsoo.ru/ff0d4790
peakumsx
TomnuBo (HedTh, yroiab U METaH). Eub 10K

ubnmoreka
09.12.2023

25 3arpsi3HEHHE BO3yXa, CIIOCOOBI €T0 hitps://m.edsoo.ru/ff0ddcda
IIPEIOTBPALLICHUS
[IpakTrueckas padorta Ne 3 o Teme Bu6 10K

nonuoTeKa
.12.202

26 «Tonyuenue n CO?I/IpaHI/Ie KHUCJIOpOo/a, 09 023 httos://m.edsoo.ru/f0ddac)
W3YyYEHHE ero CBOMCTB»

7 Bomopon — anemeHT u npoctoe 16.12.2023 bubnmoreka [JOK
BeecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0

)% du3nUecKue U XUMHUYSCKHE CBOMCTBA 16.12.2023 bu6nuoreka [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnuoreka [JOK
23.12.2024

29 Homsie o kuCAOTaX 1 COMIX https://m.edsoo.ru/ff0d50d2

30 CriocoObI mosTyueHHs BOOPOia B 93.12.2024 bu6nuoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpaktuyeckas padora Ne 4 o Teme Bu6 10K

ubnmoreka
13.01.2024

31 «Ilomyuenue u co?npaHHe BOZOpOAA, 3.01.20 hitos://m.edsoo ru/ f0dAFA2
U3Yy4YEHHUE €r0 CBOUCTB»

0 MoutsipHbIii 00BEM Ta30B. 3aKOH 13.01.2024 bu6muoreka [{OK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncnenus o6bp€ma, KonuyecTBa Eub 10K

nonroTeKa
20.01.2024

33 BEIIIEeCTBa rasa Io €ro I/ISBGCTHO.I.VIy 0.01.20 httos://m.edsoo.ru/f0d5540
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruncnenus 066EMOB ra3oB 1o Bu6 LIOK

nonnoTeKa
4 20.01.2024

3 ypal-a‘HeHmo peaiim Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHU ra30B

35 duznyeckre 1 XUMUYECKHE CBOMCTBA 27.01.2024 | Bbubmuoreka IIOK




BOJIBI

https://m.edsoo.ru/ff0d587a

CocraB ocuoBanuii. [lousitie 00

bu6mmoreka [JOK

27.01.2024
36 HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopurens. HachimeHnusie u
37 HEHACBILLICHHBIE pacTBOPbL. MaccoBas 03.02.2024 bubmorexa IIOK
o paGTROpHL. e https://m.edsoo.ru/ff0d5b40
J10JIs BEILIECTBA B pacTBOPE
[Ipaktuueckas padorta Ne 5 o reme
18 «HpI/Il“OTf)BJ'IefII/IC paCTBcpoB c ) 03.02.2024 bubmuoreka [{IOK
OIpeAEIEHHOW MAaCCOBOM JI0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
19 Kontponbnas paborta No2 mo teme 10.02.2024 bu6mmoreka [{OK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KjlacCupUKaIus, 10.02.2024 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenue u XMMHUYECKHE CBOMCTBA B LIOK
noIMoTEeKa
17.02.2024
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX hits://m.edsoo. ru/f0d66Ae
OKCHJIOB
4 OcHOBaHHUS: COCTaB, KJIACCUPUKALIUS, 17.02.2024 bu6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue nu XuMHUYECKHE CBOMCTBA 24.02.2024 bu6muoreka [IOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, 24.02.2024 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XuMHUYECKHE CBOWCTBA 02.03.2024 bubnuoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnoco((SLII) oI ‘-I)CHI/ISI XI/IMI/I‘-IZSKI/IC 02.03.2024 bubmmorera [IOK
N JACHI, had https://m edsoo.ru/00ad9474
CBOMCTBA
47 [Ipaktuueckas padota Ne 6. Pemenue 09.03.204 bubmoreka LIOK

OKCIICPUMCHTAJILHLBIX 3a/1a4 110 TCMC

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




«OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX

COEAMHEHUID)
48 I'eneTnueckas CBA3b MEXKAY IfJ'IaccaMPI 09.03.2024 bu6muoreka [{IOK
HEOPraHWYECKUX COENUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [{JOK
i 16.03.2024
49 O06o001IeHne U CUCTEMaTU3aIMs 3HAHUH 6.03.20 bttoss/fm. edsoo ru/00adoch2
Kontponbhas padota Ne3 no teme BuG 1OK
nOIMOTEKA
" 16.03.2024
50 OCHOBHLIevaIaCCLI HEOPraHUYECKUX httos://m.edsoo.ru/00ad9ela
COEMHEHUI
[TepBbie mOMBITKH KIacCUpUKAIIIT Bu6 1OK
nOIMoTEeKa
. 06.04.2024
51 XUMHUUYECKHUX A1eMeHTOB. [loHsTHE O httos://m.edsoo.ru/00ad9 ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CHCTEMa XUMHUUYECKHX 3yneMeHToB . U 06.04.2024 brbmorexa [OK
T o https://m.edsoo.ru/00ada52¢c
Menneneena
bubmuoreka [JOK
13.04.2024
>3 Tlepuonet, rpymisl, HOArPY B! https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 13.04.2024 bubmuoreka LIOK
siaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK Eubs 1OK
noMoTeKa
i 20.04.2024
55 aTOMOB 3J1eMeHTOB llepuoanueckon 0.04.20 hits://m.edsoo ru/00ada6be
cucremsl /. 1. MenneneeBa
XapakTepucTuka XMMHUYECKOTO IJIEMEHTA BuG 10K
noIMoTEeKa
I1 i 20.04.2024
56 1o ero noJyioxkeHuto B [lepuoanueckoit hits://m.edsoo r/00ada8g24
cucreme /I. 1. Menneneera
3nauenue [leproauyeckoro 3akoHa ajs
57 pa3BUTHS HAYKU I/I"Hpaf(TI/IKI/I. a. 1. 27 04.2024 bubnuoreka LIOK
MenneneeB — y4EHBIN, IEJATOT U https://m.edsoo.ru/00ada96e
IpaKJIaHUH
53 DJIEKTPOOTPHULIATEIILHOCTH AaTOMOB 27 04.2024 bu6muoreka [IOK

XHUMHUYECCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab&




bu6nunoreka [JOK

04.05.2024

>9 Honnas XuMHIeCKas CBAzk ! https://m.edsoo.ru/00adac34

60 KoBasneHnrtHas nosspHas XuMu4eckas ) 04.05.2024 bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenossipHass XuMH4YECKas ) 11.05.2024 bu6muoreka [IOK
CBs3b https://m.edsoo.ru/00adaab9

but6mmoreka [JOK

11.05.2024

62 Creners okuceHi I 05.20 https://m.edsoo.ru/00adae28

63 OKuCIUTEILHO-BOCCTAHOBUTEILHbIC 1 18.05.2024 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076

bu6nuoreka [JOK

18.05.2024

64 OkucauTeau U BOCCTAHOBUTEIHU 1 https-//m.edsoo ru/00adb076

65 KonTponbnas padota Ne4 o teme ) 25.05.2024 bubnuotexa [JOK
«Ctpoenue aroma. XUMHUYecKas CBA3b» https://m.edsoo.ru/00adb486

66 Pe3epBHBIiT ypoK. O606111eHI/Ie u 1 25.05.2024 bu6muoreka [HOK
CHUCTEMAaTH3alMs 3HAaHUH https://m.edsoo.ru/00adb33c¢

67 PesepBHblii ypok. O60011eHue u 1 bubnmoreka [JOK
cCHCTEeMaTHu3alysl 3HAaHUN https://m.edso0.ru/00ad9cb2

68 PesepBHblit ypok. O6001eHne n | Bbu6mmoreka [IOK
cCHCTEeMaTHu3alysl 3HAaHUN https://m.edso0.1u/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka KonTpoasbubie | IlpakTuuecku A p
Bcero U3y4eHust o0pa3oBaTte/ibHbIE
padoThI e padoThbI
pecypcsbl
[Tepuoanueckuii 3akoH. [leproanueckas 0 0
1 cHCTEMa XUMHUYECKHX dneMeHToB JI. 1 1 02.09.2023 bubmorexa HOK
T o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 0 0 Bu6 10K
nonroTeKa
é 2.09.202
2 XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX 1 02.09.2023 httes://m.edsoo.r/00adbébé
MEPHOJIOB
K 0 0
3 naccuuKaIus 1 HOMEHKIIaTypa | 09.09.2023 bubnmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
i 0 0
4 Buasr xumMu4aeckoi CBSI?I/I U TUIBI | 09.09.2023 bu6nunoreka [JOK
KPHUCTaJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IloBTOpEHUE U yriybiaeHue 3HaHUH 1 1 0 16.09.2022
OCHOBHBIX Pa3JIeIoB Kypca 8 Kiacca»
6 Knaccugukanus XuMHueCKuX peakuui 1 0 0 16.09.2023 | bubmuoteka [{IOK
[0 Pa3JINYHbIM MPU3HAKAM 2 https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU 0 0 En6 LOK
nonnoTeKa
) 23.09.2023
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 hitns://m_edsoo.r/00adbeda
TeTEPOreHHBIX PEAKLUAX
[TonsiTHe 0 XUMUUYECKOM PAaBHOBECHH. 0 0
2 dakTophl, BAUSIOMINE HA CKOPOCTh | 23.09.2023 | bubamoreka [IOK
XUMHUUYECKON PEAKIMU U MOJIOKEHUE 2 https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9 OKUCIIUTENLHO-BOCCTAHOBUTENILHEIE ! 0 0 30.09.2023 bubmmoreka IIOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 3IEKTPOIUTHYECKOM 1 0 0 30.09.2023 | Bubnmoreka I[IOK




nuccoruani. CUIIbHBIEC U CTa0bIe
BJIEKTPOJIUTHI

https://m.edso0.ru/00adcd68

bu6nuoreka [JOK

7| 07.10.2023
1 VonHbie ypaBHEHHs peaKimil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U Bu6 10K
HOJINOTEKA
7 7| 07.10.2023
12 OCHOBAaHUM B CBeTeul'IpeI[CTaBJIeHI/II/I 00 httos://m.edsoo r/00add5ds
AIEKTPOIUTUIUECKOMN JUCCOIMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Eu6 1IOK
nOINOTEKA
7| 7| 14.10.2023
13 MPEJICTaBICHH 00 FIEKTPOIUTHIECKOM hits://m.edsoo r/00addgh?
NUCCOLMAIINHT
bubmuoreka [JOK
7 14.10.2023
14 Honsrue o ruapomuse coneid https://m.edsoo.ru/00add9d4
bu6nuoreka [JOK
7| 21.10.2023
15 O000111eHIE U CUCTEMATU3aLU 3HAHUI httos://m_edsoo ru/00addd 12
16 [TpakTuaeckas pabota Ne 1. «Pemienue 21.10.2023 bu6muoreka [IOK
OKCIEPUMEHTAIIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Kontponbhas padota No2 o teme BuG 1OK
HOJIHOTEKA
. 11.11.202
17 «INEKTPOIUTUYECKAS TUCCOLIUALINS 023 httos://m.edsoo. ru/00addecO
XUMHUUECKUE PEAKLIUU B PACTBOPAX»
OO6m1ast XapaKTepUCTHKA TaJOTEHOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE 11.11.2023 bubmmorexa [JOK
p p o https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopo. ConstHast KUCIIOTA,
19 XI/IMIl?I‘IeCIJ(II/I: CIB[oﬁCTBa MOJIyUECHHE 18.11.2023 Eubmiorexa LIOK
’ y ’ U https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[IpakTnueckast pabora Ne 2 o Teme Bu6 110K
HOJINOTEKA
7 18.11.2023
20 «HonyquI/I"e COHfIHOH KHCIOTEL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Briuucnenus no ypaBHeHUSIM Eu6 OK
21 XUMHUYECKUX PEAKIMH, €CIIU OJIUH U3 25.11.2023 ubmaorexa L

peareHToB J1aH B U30BITKE

https://m.edsoo.ru/00ade488




061_118.51 XapaKTCPpUCTUKA 3JICMCHTOB

bu6nuoreka [JOK

22 25.11.2023
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnoTponHsle MOIU(UKALIUN CEPBHI.
23 Haxo>1<p EHHUE ce LIIL I/I(I)eé c:e I/IHeII)-II/Iﬁ B 02.12.2023 bubmorexa [OK
! P vﬂ o https://m.edsoo.ru/00ade64a
npupoie. XMMHUUECKHE CBOMCTBA CEPBI
24 CepoBogopon, CT})OGHI/IG, busnyeckue u 02.12.2023 bubmuoreka LIOK
XAMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasl KUCIIOTA,
25 ($hU3MYEeCKHEe U XMMHUYECKUE CBOHCTBA 09.12.2023 bubmorexa [OK
’ T https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a Eubs 10K
nonnoTeKa
2 i . 09.12.2023
6 HOJTYHEHHA CCPHOM KHCIOTE . https://m.edsoo.ru/00adec8a
XUMUYecKoe 3arpsi3HeHNE OKpY Karolei
Cpelbl COEIMHEHUSIMU CEePhI
7 Brruucienue MaccoBOM JOJIM BEIXOa 16.12.2023 bubnuoreka [JOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJIeMEHTOB V A-
)3 rpynnsl. A30T, paclipoCTpaHEHHE B 16.12.2023 bu6muoreka [IOK
npupojie, GU3NICCKUE U XUMUICCKHEC https://m.edsoo.ru/00adeeat
CBOMCTBA
79 AMl\V/H/IaK, ero pu3nyYecKue 1 XUMHUIECKHIe 23.12.2024 bu6nuoreka LIOK
CBOMCTBA, ITIOIy4YEHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTnyeckas padora Ne 3 o Teme Bu6 10K
ubnmoreka
30 I1 23.12.2024
« OvnyquHe AMMHUAK3, H3YHCIHE ero https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KI/ICJ‘IOTE\[I, e¢ gusuueckue u 13.01.2024 bubnmoreka [JOK
XAMHYECKHUE CBOUCTBA https://m.edsoo.ru/00adf306
32 Hcnons3oBanue HUTPATOB U COJIEH 13.01.2024 | Bubanoreka [JOK

AMMOHHSA B KQUCCTBC MUHCPAJIBHBIX
yaoOpeHui. XuMHUYECKOE 3arpsi3HCHHE

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




OKpY>Karollen cpeibl COeAMHEHUSIMU
azora

dochop. Oxeun dochopa (V) u

bubmuoreka [JOK

20.01.2024
33 ocopras KHCHUOTa’ Pusmieckie u https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnons3oBanue ¢pocdaToB B KauecTBE Eub 10K
ubnmoreka
78 20.01.2024
34 MI/IHepanL}vILIX ynoOpeHuii. 3arps3HeHne hits://m.edsoo ru/00adfe20
npupoaHoii cpensl pocharamu
35 VYraepon, pactipocTpaHeHUE B n[v)HpoL[e, 27 01.2024 bubnmoreka [JOK
(dhU3HYeCcKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoja, ux pusndeckue u
36 XAMHYECKHE CBOMCTBA. JKOJIOTHUYECKHE 27 01.2024 bu6nunoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yriepona (IV)
. bu6mmoreka [{OK
03.02.2024
37 YToIbHas KHCIOTa 1 eC coltH https://m.edsoo.ru/00ae006c
[IpakTnueckast pabora Ne 4 o Teme
18 "[losrydyeHune yrieKucioro rasa. 03.02.2024 bubnuoreka LIOK
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHaYaIbHEIE MTOHATHS 00 BuG 10K
noInoTeKa
10.02.2024
39 OPTAHMICCIHX BEIECTRAX KAK 0 https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX yTIIepo/ia
bu6nuoreka [JOK
4 K 7 10.02.2024
0 DEMHHH I €T0 COCHTEHHA https://m.edsoo.ru/00ae080a
[TpakTtudeckas padora Ne 5. Pemenue
41 3KCH€pI/IVMeHTaJ'II)HBIX 3a1ay4 1o TeMe 17.02.2024 bu6nuoreka [JOK
«Baxxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCIMHCHUS
42 KonTponbHas padora Ne3 mo Teme 17.02.2024 | Bubamoreka [IOK

«BaxHelme HeMeTaJIbl U UX

https://m.edsoo.ru/00ae0el8




COCIMHCHMU

O6H_Iaﬂ XapaKTCPUCTUKA XUMHYCCKUX
9JICMCHTOB — MCTAJIJIOB.

bubmuoreka [JOK

43 Metannnueckas cBSI3b U MeTaJJIMUecKas 24.02.2024
.. https://m.edsoo.ru/00ae103e
Kpucrayumueckas pemeérka. Gusnveckue
CBOMCTBa METAJIJIOB
XHUMHYECKHEe CBOMCTBA METAIIJIOB. Bu6 10K
HOINOTEKA
I I 24.02.2024

44 DNEKTPOXUMHUUYECKUN PsIl HAPSKEHU I httos://m.edsoo.rw/00ael 156
METAJIJIOB
OO6mme crmocoOb! MOTYYSHHS METAIIOB.

45 Cruiagsl. BLIIH/ICJIGHI/IUﬂ 110 yPaBHEHUAM 02.03.2024 bu6mmoreka [{OK
XUMHUYECKUX PEAKLIUI, €CIU OIUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COJEPKUT MPUMECH

but6mmoreka [{JOK
2.03.2024
46 [TonsiTHE O KOPPO3UU METAIIIIOB 02.03.20 httos://m.edsoo.ru/00ae 1278
bu6mmoreka [JOK
09.03.204

47 [Hernotrere MeTas! https://m.edsoo.ru/00ael14b2

bubnuoreka [JOK

48 09.03.2024
OKCrIb! M THAPOKCHJIB! HATPUS U KaIH https://m.edsoo.ru/00ae14b2

49 H_[enoqlilozaeMenLvae METaJIJIbI — 16.03.2024 bubnuotexa [JOK
KaJIbIIUH U Maruuu https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
% 16.03.2024

>0 BaxcHeHIIME COCNMHeHNS KaTbIIHs https://m.edsoo.ru/00ael5e8

51 O0001IeHNE ¥ CUCTEMATH3ALMA 3SHAHUH 06.04.2024

5 JKécTkoCTh BOMIBI U CIIOCOOEI €€ 06.04.2024 bubmuoreka [JOK
yCTpaHEHUA https://m.edsoo.ru/00ae1886
[IpakTnueckast pabora Ne 6 o Teme Bu6 110K

HOIMOTEKA
"KE ¢ 13.04.2024

53 eCTKOCTB"BOJIBI U METOJILI €6 https://m.edsoo.ru/00aclae8
YCTpaHEHUS

54 AnmoMuHUN 13.04.2024 | Bubmmoreka [JOK




https://m.edsoo.ru/00aelc64

55 AM(oTepHbIe CBOIICTBA OKCHJIA U 20.04.2024 bubnuoreka [IOK
TAIPOKCUIA https://m.edsoo.ru/00ac1c64
bu6mmoreka [JOK
20.04.2024
>6 Keneso 0.04.20 https://m.eds00.ru/00ac1d86
57 Oxcupl, THAPOKCUBI U conu xkene3a (I1) 27 04.2024 bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0o001IeHre U cuCcTeMaTU3allus 3HaHU ! 27.04.2024
[IpakTnueckast pabora Ne 7. Pemenue
59 BKCHepI/IvMeHTaJ'IBHBIX 3a/1a4 1o TeMe 04.05.2024 bubnmoreka [JOK
«Baxxueme MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHCHHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OJUH U3
60 €arcHTOB JIaH B M30BITKE WIIH COJICPIKUAT 04.05.2024 bubmorera [IOK
p A U)I p o https://m.edsoo.ru/00ae1750
IIpuMecH. BeI4uciieHnst MacCOBOM J10JIH
BBIXO0/1a TTPOJTYKTa PEAKIIUN
61 O06001IeHne 1 CUCTEMATH3AIMS 3HAHUIA 11.05.2024
Kontponbhas pabota Ne4 o reme
62 «Baxueume MeTasibl U UX 11.05.2024
COCIMHCHHUS
63 BeniecTBa 1 maTepuaibl B TOBCETHEBHOM 18.05.2024 but6mmoreka [{JOK
JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3£50
64 XHWMHUECKOE 3arpsI3HEHUE OKPYKaAIOIEH 18.05.2024 bubnmoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Posib XuMHM B pelIeHNN IKOJIOTHYECKUX 25.05.2024 bu6mmoreka [IOK
po0em https://m.edso0.ru/00ae4270
66 PesepBHeIit ypok. O600ICHNE 1 25.05.2024 bu6muoreka [IOK

CHCTeMaTH3alMs 3HaHUI

https://m.edsoo.ru/00ae0d0a




67 PesepBHbIit ypok. O6001IeHNE 1 1 bubnmnoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepsHblii ypok. O0001eHue u I bu6muoreka [IOK

cUcTeMaTHu3aIus 3HaHU

https://m.eds00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaaxos C.A.,
AxkmmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»
* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AKIII/IOHCpHOC O6HICCTBO «H3mareabcTBO «HpOCBCIIIeHI/IC»

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Metoauueckue marepuansl kK YMK O.C.I'abpuensn

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubnuoteka [{IOP, Pemry OI'D, Yuu.py



