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IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMsI COCTAaBIICHA
Ha OCHOBe TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTelbHOI
MpOrpaMMbl OCHOBHOTO 001Iero odpaszoBanus, npexacraBieHHsix B ®I'OC 00O, a
TaKKe Ha OCHOBE (eaepanbHON paboyeil MporpaMMbl BOCHUTAHUS M C YYETOM
KOHIICTIIMY TPENoJaBaHus y4eOHOro mpenMeTa «XuUMHsS» B 00pa30BaTENbHBIX
opranu3zanusax Poccuiickoit denepanuu.

[IporpaMMa mo xuMuu Ja€T MpeACTaBICHHE O UENsIX, OOIed cTpareruu
oOyueHus, BOCIIUTAHUS M Pa3BUTHUS OOYUAIOUIUXCA CPEICTBAMHU YUeOHOTO MpeaMeTa,
YCTaHABIMBAET  00s3aTEIbHOE  IPEIMETHOE  COJEpXKAaHHWE, TIPEeIyCMaTPUBACT
pacmpesielieHne €ero 1o KiaccaM U CTPYKTYpUpOBaHUE [0 pas3jieiamM U TemMam
IporpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE U  KauyeCTBEHHBIE
XapaKTePUCTUKU COJEpP)KAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3Y4YECHHUS
XUMHH C YUETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JJOTUKU y4eOHOTO
mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0O0y4YaroIIUXCs, OINpEAensieT BO3MOXKHOCTH
mpenMera Juis  peaiu3anuu  TpeOOBaHMI K pe3ylbTaraM OCBOCHHS OCHOBHOI
00pa3oBaTeNbHON MPOTrPaMMBbI HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaAKKe
TpeOOBaHUH K pe3yabTaTaM 00y4YeHHsI XMMHUH Ha YPOBHE LIEJIeH U3yYeHHsI TPEeIMeTa U
OCHOBHBIX BHUJIOB Yy4eOHO-ITO3HABATEIBHON JEATEIBHOCTH OOydaromerocs 1o
OCBOEGHUIO y4eOHOTO CO/IePIKaHMUS.

3HaHWEe XHUMHUU CIYKUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PEHUS
00ydJaroIerocs, ero MpeACTaBICHNH 0 MaTepUaIbHOM EIMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMHUpYyeMbIe XMMHUEH MPEACTABICHUS O B3aMMOIPEBPALICHUIX YHEPTUU H
00 D2BOJIOLMK BEUIECTB B MPUPOJE, O MYTAX peUIeHHs TI00aIbHBIX MpolIeM
YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOM H
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHUSL.

N3yuenue xumnu:

CHOCOOCTBYET  peaju3alMd  BO3MOXKHOCTEM Al CaMOpa3BUTHUA |
(dbopMUpOBaHUS KYIbTYPBI THUHOCTH, €€ 001Iel U GYyHKIIMOHATIHLHOU I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEU
o0yJaromuxcs, HaBBIKOB HX  CAMOCTOSITENIbHOW  y4eOHOH  JIesTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HUCCIENOBATENbCKUX YMEHUH, HEOOXOJAMMBIX KaK B
MOBCETHEBHOM JKU3HH, TaK U B IPO(HECCHOHATLHOM NeSTENbHOCTH;

3HAaKOMHUT CO CHEHU(PHUKOW HAYYHOTO MBIIIICHHUS, 3aKJIAJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJISAa HA €IUHCTBO IPHUPOJBI U YEJIOBEKA, SBJIIETCS OTBETCTBEHHBIM
3TarnoM B ((OPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIIUXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHKe 00YyJArOIINXCS.

JlanHble HampaBieHUS B OOYYEHHMM XHMHHM OOECHEYMBAIOTCS CHenupUuKon
collepKaHusl  y4eOHOro  mpeaMeTa,  KOTOpBIM  SBISETCS  MeNaroru4ecku



aJlanTUPOBAHHBIM OTpa)keHHEeM 0a30BOIl HayKM XMMMU Ha ONpeAeIEHHOM JTare eé
pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIeTr0 oOpa3oBaHHS OPHUEHTHPOBAH Ha
OCBOCHHE OOYYAIOUIMMHUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHATHH XHWMHH, OCHOB
HEOPraHUYECKON XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHATUN OPTraHUYECKOU
XUMHH.

CrpykTypa coaepkaHusi MpOrpaMMbl MO XMMHHU CPOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro nojxoja k €€ uzydeHuro. CoJep’kaHue CKIAJbIBA€TCSI W3 CHUCTEMBI
MOHATUM O XMMHYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IOHATUN O XUMHUYECKOU
peakiuu. OOe 3TH  cHUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl IO  IPUHIUILY
IIOCJIEZI0BATEIBHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETHUYECKHUX IPEACTaBICHUN
Pa3HOrO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuonnueckoro 3akona /. 1. Menzeneesa kak OCHOBHOI'O 3aKOHA XMMMH;

— Y4YEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOU CBS3H;

— NPECTaBJICHUHN 00 3JIEKTPOJUTUUECKON AUCCOUAIINY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pPAacCMAaTPUBAIOTCS HAa OCHOBE AMIIMPUYECKU
MOJyYeHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOTO
YPOBHS K JPYromy, BBIONHSS (DYHKIMH OOBSICHEHHS W MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHsI M BO3MOKHOCTEH IPAKTUYECKOIO0 INPUMEHEHUS U IOIY4YEHUs HU3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpamMmbl 1O  XUMHHM  CHOCOOCTBYEeT  (POPMHPOBAHUIO
IIPEJICTABICHNUS] O XUMUYECKOM COCTABIIAIOIIEH HAYYHON KapTHHBI MUpA B JIOTHKE €€
CUCTEMHOHN NPUPOABI, LIEHHOCTHOIO OTHOLICHMsS K HAYYHOMY 3HAHUIO U METOJAM
II03HAaHMs B HayKe. V3yyeHne XUMHUM IPOUCXOAUT C IIPUBJICYCHUEM 3HAHUM U3 paHee
M3yUYEHHBIX Y4eOHBIX mpeameToB: «Okpyskaroumii Mup», «buosnorus. 5—7 kiacce» u
«Dusuka. 7 Kaaccy».

[Tpu n3ydeHNn XUMHH TPOUCXOIUT (POpPMUPOBAaHNE 3HAHUN OCHOB XUMHUYECKOU
HayKM Kak OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUs, NPAKTUYECKOH NesTeIbHOCTH
YeJOoBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajadya y4yeOHOTro
IpeaMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbl XUMHUYECKUX 3HAHUNH — Ba)KHEHIINX
(aKTOB, OHATHIA, 3aKOHOB M TEOPETHUYECKUX TOJOKEHUH, TOCTYIMHBIX 000OIICHHIA
MHPOBO33PEHUYECKOr0 XapaKkTepa, A3blka HayKH, B MPUOOLICHUH K HAyYHBIM METOAAM
MO3HAHUSA NPU H3YYEHUM BEUIECTB U XMMHUYECKMX peakLUuid, B (OPMHUPOBAHUU U
Pa3BUTHM TO3HABATEIbHBIX YMEHUH M UX NPUMEHEHUM B yueOHO-IIO3HABATEILHONW U
y4eOHO-HCCIIeIOBATEIbCKON  JIEATENIbHOCTH, OCBOGHHUHM  TpaBWJI  OE30MaCHOTO
0OpalIeHus C BEIIECTBAMH B IIOBCEIHEBHON KU3HH.

IIpy uM3ydyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHe NPUOOPENH TaKUe LIEIH, KaK:

— (OpMHUpPOBaHHME WHTEIUICKTYAJIBHO PAa3BUTOH JIMYHOCTH, TOTOBOW K
caM0o00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIPHOMY NPHUHSATHIO pEIICHHH,
CIOCOOHOM aJalTUPOBATHCS K OBICTPO MEHSAIOLIUMCS YCIOBUSM KHU3HH;



—  HampaBJICHHOCTh  OOy4YeHHMS HAa  CHUCTEMAaTHYECKOEe  IMPHUOOIICHUE
o0ydJaroImuxcss K CaMOCTOSTEIILHOW TMO3HABATEIBHON JESITEIbHOCTH, HAYYHBIM
METOAaM MO3HaHUs, (POPMHUPYIOLIIM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUM;

— o0ecrieyeHne YCIOBHH, CIIOCOOCTBYIOIIUX MPHUOOPETECHHIO O0YJArOIIUMUCS
OIBITa Pa3HOOOPA3HOW JESATEIBHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOYCBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), HMMEIONIMX YHUBEPCAIbHOE 3HAYCHUE JUISI
Pa3IMYHBIX BUIOB JICATEIBHOCTH;

— ¢opmupoBaHue 0OmEH (QYHKIMOHATHPHOW W  E€CTECTBCHHO-HAYYHOUH
IPaMOTHOCTH, B TOM YHUCJIC YMCHHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOIIETO
MUpA, UCIIOJIb3YS 3HAHUS U OIIBIT, IOJYYCHHBIC IPH U3YYCHUN XUMHUHU, IPUMECHSTD UX
IIPU PEUICHUH TPOOJIeM B TIOBCEIHEBHOM XKU3HHU U TPYOBOH JICATEIILHOCTH;

— (hopmupoBaHHe y 00yJaIOMIMXCSl TYMAHUCTUYECKUX OTHOLICHUN, TOHUMAHHUSI
[IEHHOCTH XWMHYECKUX 3HAHWHA I BBIPAOOTKH AKOJOTHYECKU IEIeCO00pa3HOro
MOBEJICHHSI B OBITY M TPYJOBOH JCSATEIBHOCTH B IENISAX COXPAHCHHS CBOETO 3JI0POBbSI
1 OKPYKAOWIEH TPUPOIHON CPEIIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUsS OOIICUEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOQWIIS U HAIIPABICHHOCTH JAIbHEHIIIETO 00yUeHHUSI.

OOmiee uuciaO YacoB, OTBENEHHBIX JUISI H3Y4YEHHMs] XMMHM Ha YpPOBHE
OCHOBHOTO 001iero odpasoBanus, cocrasisier 136 daco: B 8 kiacce — 68 gacoB (2
yaca B HeZIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHS

IIpenmer xumuu. Poiap XMMuM B JKHU3HM 4elloBeKa. XMMHs B CHCTEME HayK.
Tena u Bemectsa. du3nueckne CBOKWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB.
[lonsiTue o meronax mo3HaHus B xumuu. Yuctele BemiectBa u cMmecu. CriocoOsl
pa3aeneHus CMecen.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHX
271eMeHTOB. [IpocThie U c10KHBIE BeeCcTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BaneHTHOCT, aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHass Macca. OTHOCHUTENbHast
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO JIEMEHTA B COETUHEHUM.

KomnuectBo BemectBa. Moisb. MosipHass macca. B3auMOCBS3b KOJIMYECTBA,
Macchl M UHMCIa CTPYKTYpPHBIX €OUHMI BemiecTBa. Pacuérsl mo ¢dopmynam
XUMHUYECKHUX COCIUHEHUI.

dusnyeckue U XMMUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHsT MacChl BellecTB. XHUMHUYeckue ypaBHeHMs. Kiaccudukarus
XUMHUYECKUX peaKli (COeTUHEHUS, pa3I0KEHUs, 3aMEIleHNs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYNOH, MpaBWwiaMu paboThl B J1abOpaTopuu U
npuémamu obpaieHust ¢ JabopaTOpHBIM O00OPYAOBAaHHEM, H3yuy€HHE U ONMCAHUE
(bu3n4ecKux CBOMCTB 00pa3L0B HEOPraHMUYECKUX BEIIECTB, HAOM0IeHNE (PU3HUECKUX
(maBiIeHWE BOCKa, TasHUE JbJa, pPAcTUpaHHE caxapa B CTYIKE, KUIIEHUE W
KOHJIEHCAllUd BOJAbI) M XHUMHUYECKUX (TOPEHHE CBEYHM, MPOKaJIMBaAHHE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIIOTOM) SBJICHUM, HaONI0ieHUEe U ONMCaHUe
IIPU3HAKOB IPOTEKAHUS XMMUYECKUX peakluil (pa3siokeHue caxapa, B3auMOAECHCTBHUE
CepHOM KHCJIOTBI C XJIOpUAOM Oapusi, pasioxenue ruapokcupa meam (1) mpwm
HarpeBaHUHU, B3auMoJieiicTBUE »kese3a ¢ pacTBopoM conu Mmeau (II), uzyuenue
CIOCOOOB pa3/ieleHusl CMecei: ¢ OMOIBI0 MarHuTa, GUILTPOBaHKE, BhIIIAPUBAHUE,
IUCTWUISALMS, — XpoMmarorpadus, NpOBEJCHHE OYMCTKA IIOBapeHHOW  COJH,
HAOJIOZCHNE W ONHCAaHHE pe3yJbTaTOB IPOBEJCHUS ONBITA, HIUTFOCTPHPYIOMIETO
3aKOH COXPaHEHMsI MacChl, CO3aHHe MO/IEICH MOJIEKYJI (ILIapOCTEPIKHEBBIX).

Baxneiimue npeacraBuTe/ M HEOPraHMYeCKUX BeleCTB

Boznyx — cmecp rasos. CocrtaB Bo3ayxa. Kuciopox — aneMeHT M mpocroe
BeniecTBo. Haxoxxaenne kucinopoaa B npupoe, Gu3ndeckue 1 XMMUIEeCKHUe CBOHCTBA
(peaxkumu topenus). Oxcunabl. [lpumenenue xuciopona. CrocoObl IMOTYYCHHS
KHUCJIOPOAA B JIAOOPATOPUH U MPOMBIIIIICHHOCTH. KpyroBopoT Kuciiopo/ia B IpUpoOJE.
O30H — aloTponHast Mo (pUKaILUs KUCIOPOa.

TernoBoit ekt XxumMuuecKol peakiuy, TePMOXUMHUYECKIE YPAaBHEHUS, IK30-
U SHJAOTEPMHUYECKHE peakiuu. TOIuIMBO: Yrojib M MeTaH. 3arps3HEHHE BO31yXa,
yCUJIEHHE TApHUKOBOTO 3((hekTa, pazpylieHrne 030HOBOIO CIO5I.



Bonopon — anement u npocroe BemecTBo. HaxoxaeHne Bogopoa B IpUpoe,
¢bu3nUecKre U XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI ronydeHus. Kucinotsr u
COJIN.

MounsipHbIii 00BEM ra30B. PacuéThl M0 XUMUYIECKUM YpaBHEHUSIM.

®dusnueckue cBoWcTBa BoAbl. Bopa kak pactBopuTenb. PacTBOphI.
Hacpimiennple ¥ HEHACHIIIEHHBbIE pPacTBOpPbl. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBas f07s1 BEelIeCTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B Ipuposie U B KHU3HU 4esloBeka. KpyroBopoT BojbI B NpPUPOJE.
3arpsi3sHeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJI.

Knaccudukanus nHeoprannyeckux coenunHeHuil. Oxcunpl. Krnaccuduxamms
OKCHJIOB:  coneoOpa3yroniyie  (OCHOBHBIE,  KHCIOTHbIE, aM(OTepHble) U
HeconeoOpazyromue. Homenkmnarypa okcunoB. @usnueckie 1 XUMUYECKHE CBOHCTBA
okcui0B. [losryuenne okCuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMM: MmIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. DPU3MUECKHE M XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUUYECKHE CBOMCTBa KHUCIOT. Pan axtuBHoctu MertaiuioB H. H. bekerosa.
[lonmy4yenue KuCIoT.

Comu. Homenknatypa coseil. dusnyeckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuyenue coien.

I'eneTnueckas cBsSI3b MEXKIy KJ1acCaMU HEOPraHUYECKUX COECITMHEHMI.

Xumuueckuii y3xcnepumenm:

KAueCTBEHHOE OIIPEJICIICHUE COAEpkKaHMsS KUCIOpPOJa B BO3JyXe, IMOJIyUYEHHUE,
coOMpaHue, paclo3HaBaHME W HW3YyYEHHE CBOHCTB KHCIIOpOJa, HAOIIOIEHUE
B3aUMO/ICHCTBUS BEILIECTB C KMUCIOPOJIOM U YCIOBHS BOSHUKHOBEHHUS M IIPEKPAILICHUS
ropeHus (moskapa), 0O3HaKOMJIEHHE ¢ 00pa3llaMd OKCHJIOB M OINHCAHHME UX CBOICTB,
MoJIydeHue, coOupaHue, pacrio3HaBaHWE W U3YYEHHE CBOMCTB BOJopojaa (rOpeHue),
B3auMoJeiicteue Bojopona ¢ okcugom Meau (II) (Bo3MOXHO HCMONB30BaHHE
BUJICOMATEPHANIOB), HaOIIOJeHHe OOpa3loB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIeIOBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C Pa3IMYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEHCTBHE BOJbI C METa/lIaMU (HATPUEM M KajbLueM) (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB), HCCIEIOBAaHHE O0Opa3lloB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHCJIOT W IIeliouei, u3ydeHue B3aumopeiictBus okcuma menu (II) c
pacTBOpOM CEpPHOM KHCJOTBI, KHUCJIOT C METajulaMy, PEaKUHWl HEeUTpalu3alui,
MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO MeETajla APYTHM U3
pacTBOpa COJM, pelIeHUe SKCIEPUMEHTAIBHBIX 3a]a4 1o TeMe «BaxHeimue kinaccol
HEOPraHWYECKUX COCIUHEHUI.

Ilepuoauuecknii 3axkon u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKINH



[lepBble TOMBITKK KIacCU(PHUKAIMM XUMHUYECKHX d3ieMeHToB. [loHsTHe O
rpynmnax CXOIHBIX 3JIEMEHTOB (IIEIOYHbIE U IIEIOYHO3eMEeIbHbIE METAILIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(pOTEepHBIE OKCUIBl |
TUIPOKCHU/IBI.

[lepuonnueckuit 3akoH. lleproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /l.
N. Menneneesa. Kopotkonepuonnas u muHHONepuoanas ¢Gopmsl [lepuonnyeckoit
cucTteMbl XuMH4Yeckux dieMeHToB J[. M. Menneneesa. Ilepuonsl W rpynisl.
DuU3nYeCcKUil CMbICI OPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aTomMHbIX sijep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKUX d11eMeHToB [lepuonnyeckoit
cuctembl JI. M. MengeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JEMEHTa IO €ro
nonoxenuto B [lepunonnyeckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paJuyca aTrOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOIaMm.

3nauenue [lepumonuueckoro 3akoHa u Ilepuognueckoit cucTeMbl XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktukd. . M. MenneneeB — yd€HbId U
IPaKJaHUH.

Xumuueckass cBa3b. KoBasieHTHass (MOJspHAas U HEMOJApHAs) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUYECKHX 3JIEMEHTOB. VloHHAas CBSI3b.

CreneHb  OKHUCIJIEHUS. OKHCIUTENbHO--BOCCTAHOBUTEIbHBIE ~ PEAKLUU.
[Ipoueccel okuciaeHust U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAaHOBUTEIH.

Xumuueckuii y3xcnepumenm:

M3y4YeHHE OO0pa3lOoB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUIPOKCHIA IIMHKA C pacTBOpaMHM KHCJIOT U IIEJ0Yei, IpPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLINX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (ropeHue,
peaKuy pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3ed NpU H3YYEHMM XMMHMM B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHIA,
TaK U TOHATUHM, SBJSIOIIMXCS CHUCTEMHBIMH JUISI OTACNIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OOurrie ecTeCTBEHHO--HAYYHbBIE TOHSATHS: HAYYHBIH (aKkT, TUIIOTE3d, TEOPHS,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(PUKaLUs, IEPUOAUYHOCTD, HAOJIIO/IEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHNE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHM/I, U30TOINBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, D3JEKTPUUECKUN 3apsj, BEIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, r'a3, (PU3MUECKUE BEIUYUHBI, €AUHUIBI U3MEPEHUS,
KOCMOC, TUIAaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIC MOPOIBI, MOJIC3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMH4YecKas peakus



Ilepunoguueckuii 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBbIX TPEX MEPUOJIOB, KAIMS, KAJIbLIUSA U UX COSIUHEHUH B
COOTBETCTBUM C IOJIOKEHHUEM 2JIEMEHTOB B [lepmoandeckoil cucreMe U CTPOCHHEM
UX aTOMOB.

CrpoeHne BeniecTBa: BUABl XMMHMYECKOM CBS3M. THIBI KPHUCTAUIMYECKUX
pemETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH U
BHUJIa XUMUYECKOU CBSI3H.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppas3JIMYHBIM KJIaccaM HEOPraHW4eCKUX
COCUHEHUI, TCHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKUX peakuil 0 pa3Iu4yHbIM IpU3HaKaM (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEaKIIUH BEIIECTB, 0 TEIIOBOMY 3(deKTy, 1o n3MeHeHHIO
CTENEHEH OKMUCIEHUS XMMHUYECKHX OJJIEMEHTOB, II0 OOpaTUMOCTH, MO YYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKUE YPABHEHUS.

[lonsTue o ckopocTH xumuueckod peakuuu. [loHsitTue 00 oOparuMbIX U
HEOOpaTUMBIX XUMHUECKUX peakiusax. [IoHATHE O TrOMOTreHHBIX U TeTepOreHHbIX
peakuusx. llondarne o karamuse. [lonsTHe 0 XMMHuYecKOM paBHOBecHH. (DakToOpBI,
BIMAIONIME HA CKOPOCTh XMMHYECKOM pEaKuuu U IOJIOKEHUE XHMHYECKOrO

paBHOBECHS.
OKHCIUTENTPHO-BOCCTAHOBUTENIBHBIC ~ PEaKLUM,  AJIEKTPOHHBIM  OasiaHc
OKHUCJIUTETHHO-BOCCTAHOBUTEIIbHOM peaxiuu. CocraBienue ypaBHEHHUIA

OKHCIIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA €  HUCHOJIb30BAHUEM  METOJAa
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Katnonbl, anmonsl. MexaHuU3M JUCCOLMALMM BELIECTB C pPa3jJU4YHbIMM BHUAAMHU
xumuueckon cBsa3u. Crenens aucconuanuy. CUIbHBIC U ClIa0ble JIEKTPOIUTHIL.

Peakiiun monHoro o6meHa. YcClIOBHs MPOTEKAHMs PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBA KUCIOT, OCHOBAHUI
M Ccolell B CBeTe IMPEACTaBICHHH 00 JIIEKTPOIUTHYECKONW JIUCCOLUAIUH.
KauectBennsie peakunu Ha HOHBI. [IoHSATHE O THApPONIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEeMeTauioB (rpadura W aiMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT
BO3CHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE IIEKTPOIPOBOIHOCTH PACTBOPOB
BELIECTB, IIpolecca AMCCOLMAIMM KUCJIOT, WIeJoueid M cojledl  (BO3MOXKHO
UCIIOJIb30BaHHWE BHUAEO MAaTEpPHAlIOB), MPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOIINX
MPU3HAKU MPOTEKaHUs peakuil HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BbIIEICHHE
ra3a, oOpa3oBaHHE BOJbl), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEaKUMi (FrOpeHue, peakuuu pas3lIoKEeHUs, COEIUHEHUs),
pacrno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOULIbI0 KAYECTBEHHBIX pPEaKIUN Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl 1 MX coeIUHEHUS



OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (uU3MYecKHe CBOWCTBA IMPOCTHIX
BELIECTB — raJOreHoB. XUMHUUYECKHUE CBOMCTBA HA IIPUMEpE XJIopa (B3aUMOJIECHCTBHE C
MeTaJlJlaMi, HeMeTaulaM{, Iiesnodyamu). XsopoBogopod. ConsiHas —KuUCIOTa,
XMMUYECKHE CBOICTBA, OJMyYeHHe, IpUMeHeHue. JlelicTBIe XJI0pa U XJIOpOBOJOPOIa
Ha OpraHu3M 4ejioBeka. BaxxHelre XJI0puabl U UX HaXOXKACHUE B IPUPOJIE.

OOmast xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKucieHus. CTpoeHune W (U3NYECKHe CBOICTBA
IIPOCTBHIX BEIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIIHbIE MOAM(UKALIUN KUCIOPOIa U
ceppl. Xumuyeckue cBoicTBa cepbl. CepoBOomOpOA, CTpoeHHe, (U3NYECKUe MU
XUMHYecKkre cBOMCTBa. OKCHABI Cepbl KaK HIPEICTAaBUTENIM KHUCIOTHBIX OKCHJIOB.
CepHnast kucioTa, pU3MUECKUE M XUMUYECKHE CBOWCTBA (OOIIME KaK MPEICTaBUTEI
KJlacca KHCJIOT M CHenuduuecKkue). XUMHUYECKHE PEaKIUH, JeKallie B OCHOBE
IPOMBIIIICHHOTO croco0a TMoJlydyeHHsl CepHOW KucioThl. llpumeHeHue cepHOit
kucaoTel. CoNM CepHOW KHCIIOTHI, KAauyeCTBEHHAs peakius Ha cylibdar-uoH.
Haxoxnenune ceppl M €€ COECIMHEHMM B MNpUpoae. XHUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpelibl COETUHEHUSIMU Cepbl (KUCIOTHBIE 10%KH, 3arpsi3HEHHE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHUS.

OOmrast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHSA. A30T, paclpOCTpaHEHHWE B IPUPOJE,
¢dusnveckne U XUMHUYECKUE CBoWcTBa. KpyroBopor asora B mpuponae. AMMHAK, €T
¢bu3nyeckre 1 XuMHUYECKUE CBOMCTBA, MOJydyeHHe U npuMeHeHrne. Cou aMMOHHUS, UX
¢u3nyeckre U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI
aMMOHHUA. A30THasi KHUCJIOTa, €€ MOoJydeHHe, (PU3NYEeCKHe U XMMUYECKHE CBOWCTBA
(oOme Kak TpeACTaBUTENs Kilacca KHCIOT M creunududeckue). Mcmonb3oBaHue
HUTPATOB M COJIEH aMMOHHUS B KayecTBE MHHEPAIbHBIX yH0OpeHHH. XHUMHUYECKOe
3arps3HEHUE OKpYKAIOUIeW cpeibl COEAMHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa, MOYBBI U BOA0EMOB). Docdop, amtoTpomnHbie MOIUPUKAITIH
docdopa, pusnueckue u xumuueckue cporicta. Oxcun gochopa (V) u dochopnas
KHUCJIOTa, (U3UYECKHe M XHUMHUYECKHEe CBOiicTBa, mnonyudeHue. lcnosb3oBaHue
docdaToB B kKauecTBE MUHEPATbHBIX YI0OPEHUH.

OOmast xapakrepuctuka 37eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHH OKHCICHHSA. YTIEPOJ, aIOTPOITHBIE MOIU(DUKAIUH,
pacrpocTpaHeHHe B NpUpoje, (pu3nuecKkue U XUMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuibl yriaeposa, ux Gpu3ndeckue U XuMUYECKHe
CBOMCTBa, JIEHCTBUE HA JKUBbIE OPraHU3Mbl, I[IOJIyU€HUE U IPUMEHEHHE.
DKoJoruveckre MmpoOJeMbl, CBs3aHHbIE C okcuaoMm yriepona (IV), rumoresa
r7100aJIbHOTO MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3QQeKT. YroyibHas KUCIOTa U €€
ColMM, MX (U3MYECKUEe M XHUMHMYECKHE CBOWMCTBA, IOJlyYeHHE U INPUMEHEHHE.
KagectBenHas peakuust Ha KapOoHaT-MoHBL Vcronb3oBaHMe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

IlepBoHauyanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KAK O COEAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TJIHMLIEPHH, YKCYCHas KHUCIIOTA).
[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YroJib, MPUPOIHBINA Ta3, HEPTH), MPOTYKTHI



ux mnepepaboTku (OeH3WH), UX poiib B OBITY W MNPOMBINUICHHOCTH. [loHsATHE O
OHMOJIOTrMYeCKH Ba)KHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBoJax — U UX POJIM B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue M XHMHUYECKUE CBOICTBa, IIOJy4YEHUE U
npumenenue. CoeauHenusi KpeMHusi B npupoze. OOuue npeacTaBieHus 00 OKCuie
kpemuusi (IV) u kpemuueBoit kucinorte. CUIMKATBl, UX HCIOIb30BaHHE B OBITY, B
IIPOMBIIIJIEHHOCTH. BaxkHeilline cTpouTenbHbIE MaTepuaibl: KepamHKa, CTEKIIO,
IIEeMEeHT, OeToH, keme300eToH. [IpoOimembl  OE30MACHOTO  HCIIOJIB30BAHHMS
CTPOUTENbHBIX MAaTEPUAIOB B TIOBCEIHEBHOMN KU3HHU.

Xumuueckuii s3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MIPOBE/ICHNE KAaYECTBEHHBIX PEAKINU HA XJIOPHUI-HOHBI U HAOIIOIEHHE TPU3HAKOB UX
MPOTEKaHMS, OIBITHI, OTPAXKAIOIINE (PU3NIECKUE M XUMUYECKHE CBOWCTBA TJOT€HOB
U UX COCJAMHEHUN (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMIICHHUE C
oOpa3iamMu XJOpPUAOB (TaJIOTCHHUIOB), O3HAKOMJICHHE C OOpa3nmamMu cepel U e
COEUHEHUSIMU (BO3MOXKHO HCIIOJIb30BAaHME BHUEOMATEpUATIOB), HaOIIOJEHUE
mpouecca OOyriMBaHUs caxapa IOJ JIEHCTBUEM KOHIIGHTPUPOBAHHOW CEpHOM
KHCIIOTBI, M3y4YeHHE XHUMHUYECKUX CBOHCTB pPa30aBIEHHON CEpHOW KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHON peakiuy Ha Cyiab(paT-uOH W HaAOJIIOJCHHE TpHU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (DU3MYECKHMMH CBOWCTBaMH a30Ta, (ocdopa u ux
COE€MHEHMI (BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3llaMyu a30THBIX U
dbochopHBIX yHOOpeHHii, MolydyeHue, coOHpaHue, pacrno3HaBaHUE M H3YUYCHHE
CBOMCTB aMMHUaKa, MPOBEJICHUE KaYeCTBEHHBIX PEAKIMil HA HOH aMMOHUS U (docdat-
MOH M U3YyYEHHE NPU3HAKOB UX MPOTEKAHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOMN
a30THON KHUCJIOTHI C MEIbIO (BO3MOKHO HUCII0JIb30BAHUE BUJIEOMATEPUAIIOB), U3YUEHHE
MoOJIeTIel KpUCTAITMYECKUX PemETOK anmasa, rpadura, gpysiepeHa, 03HaKOMIICHUE C
MPOLIECCOM  aacopOLMKM  PAcTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOICTBOM IpPOTHUBOra3a, IOJIyu€HHE, COOMpaHHE, pPACIIO3HABAaHUE U H3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHE KAaYeCTBEHHBIX pEaklMii Ha KapOOHAT U
CHJIMKAT-UOHBI U U3YYECHHE NMPU3HAKOB UX MPOTEKAHUsI, 03HAKOMIICHUE C MTPOIYKIIHEH
CIJIMKAaTHON MPOMBIIIJICHHOCTH, PEUICHHE SKCIePUMEHTANbHBIX 33Jad [0 TeMe
«BaxxHenmue HeMeTalIbl U UX COEIUHECHUS».

Metaibl M MX COeIMHEHUS

OO01as XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonioxkenus B [lepuoauueckoii cucteme xumudeckux snemenToB Jl. V. Menneneesa u
cTpoeHusi atomoB. CTpoeHHe MeTauioB. Merauinueckas CBsS3b U METaJUIMUEcKas
KpUCTAIJIMYECKAsT pelETKa. OJIEKTPOXUMHUYECKUNW psJl HANpPSDKEHUHM METaljIoB.
duznyeckue M XUMHYECKHE CBOiicTBa MeTauioB. OOimue crmocoObl MOTy4eHUS
MeTtasioB. [loHsATHE O KOPpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI HUX OT
Koppo3un. CruiaBbl (CTajb, YyT'yH, JIOPATIOMUHUHI, OpOH3a) ¥ KX IPUMEHEHHUE B OBITY
Y TIPOMBILIUIEHHOCTH.

[[lenounsle MeTamisl: mojoxkeHue B [lepuonuyeckoil cucreMe XUMHUYECKHX
sanementoB Jl. M. MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOKJIEHHUE B MPUPO/IE.



du3nyeckne U XUMUYECKHE CBOICTBa (Ha mpumepe HaTpusi u Kamus). OKcuabl U
TUAPOKCHU]IBI HATpUs U Kanus. [[puMeHeHue 1eJ0UHbIX METAIIJIOB U UX COEAMHEHUH.

[IlenmoyHo3eMeNbHBIE  METAUIBI MarHUd W KaJdblMM:  TIOJOXKEHHE B
[Tepuonuueckoit cucreme xumudeckux 3emMeHToB . M. MeHneneeBa, crpoeHrne ux
aTOMOB, HaXxOJeHHe B npupoae. Ouznyeckne U XUMHYECKUE CBOMCTBA MarHus U
Kanplus. Baxueimme coequHeHus Kaiblus (OKCHI, THAPOKCH, coin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHHUS!.

AnroMuHui: nonokeHue B llepuoandeckor cucreMe XUMUYECKHX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIECHUE B Ipupoae. Pusnmyeckue Hu
XUMHYECKHE CBOMCTBa aqtoMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THUIPOKCHIA
AIFOMUHUSL.

Keneszo: nonoxenue B [leprponnueckon cucreme XuMH4eCKux 3iueMeHToB /1. M.
MenpeneeBa, CTpOEHUE aTOMa, HaxOXAeHUe B npupoae. Ousznueckne U XuMHYECKUE
cBoiicTBa xkene3a. Okcuabl, ruApoKcubl u conu xkenesa (II) u xenesa (I11), ux cocras,
CBOICTBA U MOJYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIeHHE ¢ oOpa3llaMd MeTaIOB W CIUIaBOB, HX (pU3MYEeCKUMHU
CBOMCTBaMH, U3yYEHHUE PE3YIbTATOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOIH30BAHHE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KaJIbLIUg U HATPHUS C
BOJIOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIEAOBAaHUE CBOWCTB
XKECTKOM BOJIBI, MIPOIIECCa TOPEHUS Kejie3a B KUCIOPoie (BOZMOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, Kajiblius, amtoMuHus, 1uHKa, xeme3a (II) m sxemeza (III), memu (II),
HaOJII0JICHUE U ONMCAaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS, KaJIHSI
M Kanplusg (BO3MOXKHO  HCIOJB30BaHUE  BHUACOMATEPUATIOB), HCCIEAOBAHUE
aM(pOTEepHBIX CBOWCTB THJAPOKCHIA ATIOMHUHHUS U THAPOKCHAA IUHKA, pEIICHHE
JKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelnme MeTajlibl U UX COCIUHEHUSD.

XuMus M OKpyKamoas cpeia

BemectBa u martepuanbl B INOBCEIHEBHOM KHU3HM uyelnoBeka. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas momoins mpu
XUMHUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKarluel cpeabl (mpeaenbHas TOMyCTUMast
KoHUeHTpauusi BewecTs, Aanee — IIJIK). Poiap xumun B pemieHUM 3KOJIOTMYECKUX
npoOJeM.

Xumuueckuii 3xcnepumenm:

H3y4yeHue oOpaslloB MaTepHaloB (CTEKJIO, CIIaBBI METAJUIOB, MOJUMEPHBIC
MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzanus mexnpenIMeTHbIX CBSI3eM NpU M3y4eHUHM XUMUUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK U TIOHSATUH, SIBJISIIOIIMXCS CHCTEMHBIMH JUISL  OTACNIBHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE TOHSTHUSA: HAay4dHbI (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupukauus, MEePUOJAUYHOCTh, HAOJIIOJCHUE,



9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICNb, SBJICHUE, TAPHUKOBBINA 3PQEKT,
TEXHOJIOTHsI, MAaTePHAIBI.

®usuka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
PaauOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUYECKUI 3apsAl, IPOBOJHUKH, ITIOJIYIIPOBOJIHUKH,
JTUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHHE
BEIICCTBA, TIa3, PAacTBOP, PACTBOPMMOCTh, KpHUCTA/NIMYEeCKas peIIéTKa, CIUIABBI,
(1)I/I3I/I‘~I€CKI/I€ BCJINYNHBI, CIUHHUIIbI I/I3M€p€HI/IH, KOCMHUYCCKOC HpOCTpaHCTBO, IIJTAHECTHI,
3BE351, ComHIle.

buonorus: dorocuHTe3, npixaHue, Ouochepa, IKOCHUCTEMa, MHHEPAIbHbBIC
y100pEHHUsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEPANIbI, TOPHBIC MOPOIBI, MOJIC3HBIC
HUCKOITaeMBbI€E, TOILIUBO, BOJIHBIE PECYPCHIL.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITPOI'PAMMBLI 11O
XUMHUHA HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JluuHOCTHBIE  pE3ydbTaThl OCBOEHHUS MPOrPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTHTalOTCA B XoJ€¢ OOy4YeHHS XUMUU B EAUHCTBE Y4eOHOU W
BOCITUTATEIBHON JIEATEIbHOCTH B COOTBETCTBHUU C TPATUIMOHHBIMH POCCUHUCKUMHU
COLIMOKYJIbTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, TPUHSATHIMH B
olmiecTBe MpaBWIaMM M HOPMaMU TMOBEACHHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUATM3AINH 00YJIarOIINXCS.

JIn4HOCTHEIC pe3yNbTaThl OTpaKaroT TOTOBHOCTD oOyJaromuxcs
PYKOBOJICTBOBATHCSI CUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMA M PACIIUPEHUE
OIIBITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTN4€eCKOTro BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHUS! K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUUYECKOMY U
HAay4dHOMY HacJIeIUI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJCTh JOCTOBEPHOW HWHMOpMaIuend o
MEPEIOBbIX JIOCTHXKCHUAX W OTKPBITUAX MHPOBOM U OTEYECTBEHHOM XUMHUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIIECTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUSI O COIMAJIBHBIX HOPMAaX U TPaBWIaX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKONW U APYTUX BHUAAX JIEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIEATEIHHOCTH IIPH BBHITIOJIHEHUN YUCOHBIX,
MO3HABATEJIbHBIX 3a7]a4, BBIIIOJIHEHUH XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIH B TpoIecce
9TOW Yy4eOHOH N1eATeNbHOCTH, TOTOBHOCTHU OILIEHHWBATh CBOE MOBEACHHUE M MOCTYIKH
CBOUX TOBApPHILEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YU4ETOM OCO3HAHUS
MIOCJIE/ICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHHUSA:

MHPOBO33PEHUECKHUE MPEACTABICHHUS O BEIIECTBE W XHWMHYECKOW pEaAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIINE
OCHOBY IS TIOHUMAaHUS CYINIHOCTH HAYYHOW KApTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJbI, B3aUMOCBS3SIX YEJIOBEKAa C
MPUPOIAHOM CPENIO, O POJIU XUMHH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANPABJICHHbIE HAa MOJYyYEHHE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOMUMBbIC i OOBSCHEHUS HAOIIOJACMBIX IPOIIECCOB M SIBIICHUH,
MO3HABATENIbHON, MH(GOPMAIMOHHON U YHMTATENbCKOM KyIbTypbl, B TOM YHCIE
HABBIKOB  CaMOCTOATEJIbHOW pPabOThl € y4eOHBIMU TEKCTaMH, CIPaBOYHOU
JUTEPATypO, JOCTYITHBIMH  TEXHHYECKHMMH CpPEICTBAMH  HH(DOPMAIMOHHBIX
TEXHOJIOTHIi;

UHTEpeC K OOY4YeHUI0 W TMO3HAHUIO, JIOO03HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pPa30BaHUIO, MPOCKTHON M HMCCIIEAOBATEIIbCKOMN JIeATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS O0YUYCHUS B TabHEHIIIEM;



4) popmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HAHME I[CHHOCTH KU3HH, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 »XWU3HU, OCO3HAHHWE TIOCICICTBUNA W HEIPHUATHE
BPEIHBIX  TPUBBIYCK  (YIMOTpEOJICHHUS ~ QJIKOTOJNsl, HAPKOTHKOB,  KypeHUs),
HEOOXOAUMOCTH  COONIFOZICHUSI TIpaBWJ  O€30MacHOCTH TIpU  OOpalieHuu ¢
XHUMHAYECKHMHU BEIIECTBAMH B OBITY U pEalIbHOW KU3HU;

5) TpyA0BOro BOCIMTAHMSA:

WHTEPEC K MPAKTUIECKOMY M3YYCHHIO Mpodeccuil U Tpyna pa3udHOro poja,
YBOKEHHUE K TPYIy U pe3yJbTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIIC HA OCHOBE
MPUMEHEHHS TIPEMETHBIX 3HAHUW 110 XUMHUH, OCO3HAHHBIN BHIOOP WHIWBUIYaIbHOM
TPACKTOPUU TPOJOIDKCHHS O0pa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHOM
poecCHOHATLHON JEATEIIBHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH
alaTHPOBATHCS B MPO(ECCUOHANBHOM Cpejie;

6) 3K0/10rMYecKOro BOCIIUTAHUS:

IKOJIOTHUYECKHU IEJIECO00Pa3HOE OTHONICHHE K MPHUPOC KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBaHMs, MOHMMAaHHUE IIEHHOCTH 3J0POBOTO H
O0e30macHOro o0Opa3a JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJFOJICHHUS
MpaBwJI 0€30MaCHOTO TOBEJCHUS NIPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIHX,
YTPOKAIOMIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, IOJIydaeMble NMPU WU3YUYCHUH XUMHH, IS
peleH sl 3a/1a4, CBSA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CPEloi, Ui MOBBIIICHUS
YPOBHS  JKOJOTHYECKOW  KYJIbTYPBI, OCO3HAHHS  TJOOAITBHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEeM W IMyTeH WX PEIICHUs IOCPEICTBOM METOJOB XHUMUH,
IKOJIOTUYECKOTO MBIIIICHHUS, YMEHHUS PYKOBOJICTBOBATHCS WM B IO3HABATEIbHOM,
KOMMYHUKATHBHON U COLIMAIBHOM MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeiIMETHBIX pE3yJbTaTOB BBIICISIOT 3HAUYUMBIC IS
(dbopMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIC MOHATHUS (3aKOH, TEOPHS, MPHHIIMII,
rumnoTe3a, (akT, CHUCTeMa, TMPOLECC, OSKCICPHUMEHT W  Jpyroe.), KOTOpbIC
UCIIOJIL3YIOTCS B E€CTECTBCHHO-HAYYHBIX YYCOHBIX TpeaMEeTaxXx M IO3BOJISIOT Ha
OCHOBE 3HAHWHM W3 3THX MPEAMETOB (POPMHUPOBATH IMPEACTABICHUE O IEIOCTHOM
HAYYHON KapTHHE MHpa, ¥ YHUBEpCajbHbIC y4cOHbIC JEHCTBHS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOpble 0OecneunBaroT (GopMUpOBaHHUE
TOTOBHOCTH K CAaMOCTOSITCILHOMY IUIAHMPOBAHUIO W OCYIICCTBICHUIO YYEeOHOM
JESTCIILHOCTH.

IMo3naBaTebHbIE YyHHBeEPCAJIbHbIE YUeOHbIE TeiiCTBHSA

Ba3oBble jlornueckne neiicTBUs:

YMEHHS HWCIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUU
3HAHWW: PACKPHIBATh CMBICI XUMHYCCKHX MOHITHHA (BBIICIATH WX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMH IOHSTHUSMH), HCIIOJIb30BaTh
MOHATHUS JUUISI OOBSCHEHHsI OTICIBHBIX (DAKTOB W SIBIICHHH, BHIOUPATh OCHOBAHUS W
KpUTEpUH IS KJIACCU(PUKANUKA XUMHUYCCKUX BEIISCTB M XHMHUYCCKHUX PEaAKIUH,



yCTaHaBJIMBaTh IPUYUHHO-CICICTBEHHbIE CBSA3M MEXAY OOBEKTaMH H3y4eHUs,
CTPOUTH JIOTMUYECKHE PACCyXJEHUS (MHIYKTUBHBIE, NEAyKTHUBHBIC, IO aHAJIOTUN),
JIeTIaTh BBIBOJIBI M 3aKJIFOUCHHS,

YMEHHE TPUMEHATh B MpoIecce TIO3HAHUS TOHATUS (IPEAMETHBIE W
MeTarpeIMEeTHbIE), CUMBOJIUYECKHE (3HAKOBbIE) MOJIENIM, UCIOJIb3yeMble B XHMHHU,
peoOpa3oBbIBaTh IIUPOKO NMPUMEHSEMbIE B XMMHMU MOJEIbHBIE IMPEJICTABICHUS —
XUMHAYECKH 3HaK (CHMBOJ JJIEMEHTa), XHMHYecKas ¢(opMmyia W YypaBHEHHE
XUMHAYECKON PEeaKIMH — MPU PEUICHUH Y4eOHO-TIO3HABATENbHBIX 33Jad, ¢ Y4ETOM
3TUX MOJICJIBHBIX MPEICTABJICHUNA BBIABIATh M XapaKTEpU30BaTh CYILECTBEHHbIE
IPU3HAKH HU3Y4aeMbIX OOBEKTOB — XMMHMUYECKUX BELIECTB U XMMHUYECKHX pPEaKLuH,
BBISIBJIAATH OOIIME 3aKOHOMEPHOCTHU, IPUYUHHO-CIIEACTBEHHBIE CBA3U U IPOTUBOPEUMSI
B U3y4aeMbIX MPOIEcCax U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHUE HCHOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTa
MO3HAHUS, a TAK)KE B Ka4eCTBE OCHOBBI JJIsi (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE
MIPAaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHue onbiTa MO IUIAHUPOBAHMIO, OPraHU3alMM M  IPOBEACHUIO
YYCHHUYECKUX OSKCIIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €r0 pe3yibTar, (OpPMYIHUPOBAaTH 000OMICHHUS |
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO OIbITA, HCCIEIOBAHUS, COCTABIATh OTYET O
pojeTIaHHo padoTe.

Pab6ora ¢ undopmanmueii:

yMeHue BbBIOMpATh, AaHAIU3UPOBATb M HMHTEPIPETUPOBATH HHPOPMALUIO
pa3NUYHBIX BUAOB U (OPM MPEACTABICHUS, MOJIy4aeMyl0 M3 Pa3HBIX HMCTOYHHUKOB
(Hay4yHO-TIOIyJISIpHAS INTEpAaTypa XUMUYECKOTO COEPKaHMs, CIIPAaBOYHBIE TTOCOOMS,
pecypchl MlHTEepHETa), KPUTUYECKH OLIEHUBATh MPOTHBOPEUYMBYIO M HEJIOCTOBEPHYIO
nHpopmaIuio;

YMEHHE TPUMEHSTH Pa3JIMYHbIE METOJBl M 3alpOCHl NPH IOHCKE U OTOOpE
MHGOpPMALlUM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX ISl BBIIOJIHEHHS
y4eOHBIX M IO3HABATEJIbHBIX 3ajlad ONpPENeNEHHOr0 TUIlA, NMPUOOPETEHHE OMbITa B
0o0JIaCTH  HCHOJB30BaHUA  UH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJNB30BAHUSI PA3IUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTHMANBHYIO (POpMy MpencTaBieHHs WHPOPMALUUA H
WUIIOCTPUPOBATh ~ pelllaeMble 3aJaud  HECIOKHBIMH CXEMaMH, JuarpamMMami,
npyrumu hopmamu rpadUKu U UX KOMOUHAIUSIMUY;

YyMEHHE HCHOJb30BaTh M aHAJIM3UpOBaThb B Ipoliecce y4yeOHOH U
WCCIIEIOBATENILCKOW JIEATENIFHOCTH WH(GOPMAIMIO O BIUSHUHM TPOMBIIIICHHOCTH,
CEJIbCKOT'0 X03sIMCTBA M TPAHCIIOPTA Ha COCTOSIHME OKPY’Karolleld IpUpOAHOI Cpeibl.

KoMMyHHKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

YMEHHUS 3a/1aBaTh BOINPOCH! (B X0/€ Auaiora u (Win) JUCKYCCUM) MO CYILECTBY
oOcykmaeMoll  TeMbl, (OPMYIHPOBATH CBOM  MPEIUIOKEHUS  OTHOCHUTEIIHHO
BBINOJIHEHUS NTPEJII0KEHHON 3a/1aui;

YMEHUS  NpPEACTaBIATh  IOJYYEHHbIE  pe3yibTaThl  IO3HABaTEIbHOU
JESTEeTbHOCTH B YCTHBIX M NMMCHbMEHHBIX TEKCTaX; AENaTh MPE3CHTAIMIO PE3yIbTaTOB



BBITIOJTHEHUSI XUMUYECKOTO JKCHEpUMEHTa (J1abopaTOpPHOrO OMbITa, J1a0OpaTOPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IPOEKTA);

YMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
ITIO3HABATEJIBHOW U MCCIEN0BATEIBCKON ACATENBHOCTH IIPU PELICHUH BO3HHUKAIOIINX
mpo06yieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTIACOBAaHUS MO3UIIUH (00CYXKACHHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IMITYPMbI», KOOPAHHALIUA COBMECTHBIX JICHCTBHIA,
ompe/ielICHUE KPUTEPHUEB IO OIEHKE Ka4eCTBa BHIMIOJHEHHON PaOOThI U IpYyTHUE).

PeryasiTuBHbIe yHUBepPcAJIbHbIE YUeOHbIE 1elCTBUA:

YMEHUE CaMOCTOSITENIbHO ONpPENEsATh LEIu JACSITENbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BbIOUpaTh HamOomnee 3()PeKTUBHBIE CHOCOOBI pelIeHHs] Y4eOHBIX U
II03HABATENIBHBIX  337a4, CaMOCTOSTEIBHO COCTABJIITH WJIH KOPPEKTUPOBATh
IIPEAIOKEHHBIN AITOPUTM JIEHCTBUM IIPH BBIITOJIHEHUH 3a1aHUN C YIETOM IOJIYyYECHUS
HOBBIX 3HAaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHE ITOJIy4YEHHOTO pe3ysibTaTa 3asBICHHOW LEIM, YMEHHE HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHIO  00S3aTENILHOTO
COZIep)KaHWs, YCTAHOBJICHHOTO JaHHOW (enepanbHOi paboueil mporpammoi,
BBIJICJIAIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAyYHBIC 3HAHUS, YMEHHUS H CHOCOOBI
NeUCTBUH, crienuduaecKkue Uit MPeMETHON 00IacTH « XUMUSD», BUABI JCATCIbHOCTH
[0 TIONYyYEHUI0 HOBOTO 3HAHUA, €ro HMHTEPHpeTaluu, NpeoOpa3oBaHUI0 H
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOyueHus B 8 kijacce npenMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHHIA:

PacCKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMeCh (OJHOpOIHAs H
HEOJIHOPO/HAsA), BaJEHTHOCTb, OTHOCHUTEIbHAasi aTOMHAas W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Js XHMHYECKOro
AJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb,
31EKTPOOTPULATENBHOCTb, CTENEHb OKHUCJICHUS, XUMUYECKas peakuus,
KJIacCU(UKALUS pPEaKLUMN: PEeaKIUH COECIUHEHUS, PEAKLUHU Pa3IoKEHUs, pEeaKLHUU
3aMeIIeHUs], pEaKIi 00MeHa, 9K30- M SHAOTEPMHUUECKUE PEAKIIUH, TEIIOBON dPPEKT
peaxiuu, apo aToma, JIeKTPOHHBIN CION aroma, aTOMHasi opOuTab, paaguyc aToma,
XUMUYECKas CBA3b, MOJSPHAS U HENOJIIPHAs KOBAJEHTHAs CBs3b, HOHHAS CBS3b, UOH,
KAaTHOH, aHUOH, PAcTBOpP, MaccoBas J0Jis BellecTBa (IPOLEHTHAs KOHUEHTpalus) B
pacTBopE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHM M NPUMEHSTh 3TH
MOHATHUSA [IPU ONMCAHUY BEUIECTB U UX MPEBPALICHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UIsI COCTaBJI€HMSI (OpPMyJ BEIIECTB MU
YPaBHEHU XUMHYECKUX PEAKIIUH;

OTIpEETSATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJIGHUSI JJIEMEHTOB B OHHAPHBIX COCIUHEHHSX, MPHUHAJICKHOCTH BELIECTB K



onpeAenéHHOMY KJacCy CoOeIWHEeHUuH 1o (opmynaMm, BHI XHUMHUYECKOH CBS3H
(xoBaJIeHTHAs! M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpsiBaTh cMmbicha [lepuoanueckoro 3akona . . Menaeneesa: 1eMOHCTpUPOBATH
MOHUMAHHE TMEePHOANYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX DJIEMEHTOB OT WX
nonoxkenus B Ilepuognueckoit cucteme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUs, 3aKOHa ABOTaIpO;
ONMCBHIBATh M XapakTepu3oBaTh TaOmuuHyro Qopmy Illeproauueckoil CUCTEMBI
XUMHAYECKHX DJIEMEHTOB: Pa3liM4aTh TOHATHS «TJaBHAs MoArpynma (A-rpynma)» u
«mioboynass moarpynna (b-rpynma)», Manbpie ¥ OonbIIMEe NEPUOABI, COOTHOCHTH
o003HaUeHUs, KOTOpble uMetoTcst B Tabmuie «llepuoanueckas cuctemMa XUMHUYECKUX
anemenToB J[. M. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHAYECKHX DJJIEMEHTOB (COCTAaB W 3apsl sjapa, oOIllee YHCIO SJIEKTPOHOB H
pacrpeielieHne UX 110 3JIEKTPOHHBIM CII0SIM);
KJIacCU(UIUPOBATH XUMUUYECKUE JIEMEHThI, HEOPTraHUUYECKUE BEIIECTBA, XUMUYECKHE
peakuu (M0 YMCITYy M COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
sbdexry);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEP)KIasi OINUCAaHUE MPUMEPaMU  MOJEKYIAPHBIX  YpaBHEHHA
COOTBETCTBYIOINX XUMUYECKUX PEAKIIHIA;
MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT MX KaUYe€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX TPEBPALICHUN B PA3IIUYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEeHTa 1Mo GopMysie COeAMHEHUSI, MACCOBYIO JIOJIO BEIIeCTBa
B PacTBOpE, MMPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOH pEaKIni;
MPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHEe, CUCTEMATHU3AIIHNIO, KJIacCU(UKAIINIO, BBISIBJICHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€M — JJIsl MU3y4YEHHUS] CBOMCTB BELIECTB MU XUMUYECKUX PEaKIIHil,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TO3HAaHUS  —  HAONIOIEeHWe, HU3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN);
ClIeIoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCYyloNH U J1ab0opaTOPHBIM
o0opynoBaHUEM, a TaKKe MpaBWiIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHSMH TI0 BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIIBITOB O MOTyYSHHIO
U coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KUCIOPOJA), MPUTOTOBICHHIO
pacTBOpOB C  ONpeAeNEHHOW MacCOBOM oyl  pacTBOPEHHOIO  BEIECTBa,
IUIAHUPOBATh M MPOBOAWTh XHMHUYECKHE SKCIEPUMEHTHI M0 PACIO3HABAHUIO
pPacTBOPOB MIETOYEH M KUCIOT C MOMOIIBI0O MHIUKATOPOB (JTakMycC, (eHOI(TaIeHH,
METUJIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kijacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:
PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATHA: XMMUYECKUN DJIEMEHT, aTOM,
MOJIEKYyJla, WOH, KaTHOH, aHWOH, WPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTbh, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHUCIICHHS, XUMUYEeCKash peaKiius,
XUMHYECKas CBA3b, TEIUIOBOM 3((eKT peakuuu, MOib, MOJIAPHBIA 00BEM, pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HIEKTPOIUTHIECKAsT TUCCOLMAIINS, PEAKIIUA HOHHOTO



oOMeHa, Karajau3aTop, XHMMHYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTUMBbIE
peaxiuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaxuuu, OKUCIIUTENb,
BOCCTAHOBUTEJb, OKHUCIEHHME U BOCCTAHOBJIECHHE, aUIOTPONus, aM(OTEpPHOCTH,
XUMHUYECKas CBsA3b (KOBaJEHTHAas, WMOHHAs, METa/NIMYyecKas), KpUCTAJIIMYecKas
pemérka, Koppo3us METaIlJIOB, CILJIaBbl, CKOPOCTh XUMUYECKOW peakluu, MpeaeibHO
nonyctumas konuentpauus [1/IK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUH U NPUMEHATH ITH
MOHSTHS IIPU ONMCAaHUM BEILECTB U X IIPEBPALLCHMUI;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (OpPMYJT BEIIECTB H
ypaBHEHUN XUMHUYECKUX PEaKIIUA;

ONpEAENATh BaJCHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3JIU4YHOIO COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeAMHEHUM 1Mo GopmMmyiam, BUJI XUMHUYECKOM CBA3M (KOBAJICHTHAs, HOHHAS,
METaJIJIN4YecKasi) B HEOPTraHMYECKUX COCIUHEHUSX, 3aps]l HOHA IO XHUMHUYECKOU
bopmyIe, XxapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHWYECKHX COSAMHEHUH, THII
KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici [lepuonnyeckoro 3akona /. 1. MenneneeBa u J1eMOHCTPUPOBATh
€ro MOHMMAaHKE: OMHCHIBATh U XapaKTepru3oBaTh Ta0muuny Gopmy Ilepuonnyeckoii
CUCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jiuyaTh IOHATHS «rjaBHas noxarpynna (A-
rpynma)» u «mobounas moxarpymma (b-rpynma)», Manple W OONBIINE TEPHOIDI,
COOTHOCHTH 0003HAu€HHs, KOTOPbIE HMEIOTCS B TEPHUOAMYECKONW TadimuIe, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsif siapa, o01ee Yucio AMEKTPOHOB U paclpeieICHUE UX 0 AIEKTPOHHBIM CII0SIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOICTB DIIEMEHTOB H UX
COEIMHEHMI B MpeJiesiax MajblX [IEPUOJOB U IVIaBHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE JIEMEHThI, HEOPTraHUUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO YMCIy U COCTaBY yYaCTBYIOUIMX B peakLUU BEIIECTB, [0 TEIJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTH) 00IME U cHenudpuUeckrue XUMUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPXKAAsl ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHHUS JICKTPOJUTUUECKON TUCCOLIMALIUNA KUCIIOT, IIEJIOYEN U COJIEH,
MIOJIHBIE M COKpAIIEHHbBIE YPaBHEHUS PeaKkI[uii HOHHOTO 0OMeHa, ypaBHEHUS PeaKIuii,
MOATBEPHKIAIOIIUX CYIIECTBOBAHME TEHETUYECKOW CBS3U MEXIy BeIIeCTBAMU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHS, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAIEHU B PA3JINYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEeHTa 1Mo GopMysie COeAMHEHUSI, MACCOBYIO JIOJIO BEIIeCTBa
B PacTBOpPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKknu;



coOnrofaTh TMpaBWiIa TMOJb30BAHUS XMMHUYECKOM TOCyIoll U J1abopaTOPHBIM
o0opylnoBaHUEM, a TakXe MpaBuia OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHSMH TIO BBITTOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIIBITOB MO MOTyYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKHCIIOTO ra3a);

MPOBOAMTH PEAKIINH, TOATBEPKIAIOIINE KaYECTBEHHBIH COCTaB Pa3IMYHbIX BEIIECTB:
pacrmo3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, UOAMI-, KapOoHat-, docdart-,
CHJIMKAT-, Cynb(aT-, THAPOKCHUI-UOHBI, KAaTHOHHl aMMOHHUS W HOHBI H3yYCHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEUIECTB;
MPUMEHSITh OCHOBHBIE OIEPAIMHM MBICIUTEIBHON AESITENbHOCTH — aHATU3 U CHHTE3,
CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTHU3allMI0, BBISIBICHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — A M3Y4YEHHUS CBOMCTB BEIECTB U XMMHUYECKUX PEaKIHi, eCTeCTBEHHO-
Hay4YHBIE METOJbl TIO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJIEIHPOBAHUE,
SKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM K n JyieKTpoHHbIE (LM pPOBLIE)
n/n NPorpamMmbl Bcero OHTPOJILH PaKTHYECK o0pa3oBaTe/ibHbIE PeCypPChl
ble paboThl | He padoThl
Pazneu 1. IlepBonayanbHble XUMHYECKHE IOHSITHS
Xumust — BakHas 00/1aCThb
1.1 €CTECTBO3HAHUA U IPAKTHIECKOU 5 2 Brbmiorexa LJOK
' P https://m.edsoo.ru/7f41837¢
JESITEILHOCTH YEIOBEKA
bubmuoreka [JOK
1.2 BemecTBa 1 XUMHUECKUE PEAKIIUN 15 1
m peaxdl https://m.edsoo.ru/7f41837¢
Hroro no paszaeiy 20

Pa3nen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB

71 Boznyx. Kucnopon. Ilonstue 06 6 bubnnorexa [IOK
OKCHIaxX https://m.edsoo.ru/7141837¢
29 Bogopon.llonsaTue o kucnorax u 3 1 bu6nmmoreka [JOK
) COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [IOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIJIACCHI 11 1 1 bubmuoreka [JOK
) HEOPraHUYECKHX COCTMHCHUI https://m.edsoo.ru/71f41837¢
Hroro 1o pazaeny 30

Paznen 3. llepuoaguueckuii 3axon u [lepuoguyeckas cucrema xumnuecknx 3j1emMeHToB /. U. MenaeneeBa. Ctpoenue
aToMOB. XUMHYecKasi CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKLIMHU

3.1

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
Menaene-eBa. CTpoeHue aToma

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



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

XuUMH4YecKas CBA3b.

32 OKUCIUTENBHO- 8 Bubmiorexa HHOK

) https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIHH

TITOro 116 basLen 15 bubmuoreka [JOK
pasiely https://m.edsoo.ru/7f41837¢

PesepBHOE BpeMms 5 bubmorexa HOK
p P https://m.edsoo.ru/7141837¢
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9 KVIACC

KounuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHme pa3iesioB U TeM K (undposBbie)
n/m NMPOrpamMmbl Bcero OHTpﬁo‘m’H HpaK;"quK o0pa3oBaTejibHbIE
ble padoTel | He padoThl pecypeI
Pasnea 1. BemecTBo M XMMH4YecKHe peakuuu
11 [ToBTrOopenue u yriryOiaeHne 3HaHUHA 5 | Bbubmmoteka LJOK
) OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/71f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubamnorexa [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAIIHS. 8 | | bubnmorexa [JOK
' XHUMHYECKUE PEAKIIMU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro 1o pazaeny 17
Pazgen 2. HemeTa/uIbl M HX COeTUHEHUS
21 OO01mas XxapakTepruCTHKa XUMUYECKUX 4 1 bubamnorexa [JOK
] sanemeHToB VIIA-rpynmebl. ["ajgorenst https://m.edsoo.ru/7t41a636
o | Lo | BiGaioness LOK
' Py - -eP https://m.edsoo.ru/7t41a636
COETMHEHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
bubnuoreka [{OK
- 7 1
23 aneMeHToB VA-rpymisl. A30t, pochop u https://m.edsoo.ru/7f41a636
UX COEJIMHEHUS
24| mewemon IVApymnes Viseponn g 1 » | Bubmiorexa LIOK
' . Py ' PO https://m.edsoo.ru/7t41a636
KPEMHUH U UX COCIMHEHUS
Hroro 1o pazaeny 25
Pazgen 3. MeTa/uibl M HX COeTMHEHUS
3.1 OO01111e cBOIiCcTBa METAIIJIOB 4 bu6mmoreka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

bubnuoreka [{OK

3.2 BaxHelimme MeTauibl 1 X COSIUHEHUS 16 hitps://m.edsoo.rw/7f41a636
HWroro no paszaeiy 20
Pa3nen 4. Xumus v oKpyzkaonias cpeaa
4.1 BelecTBa 1 MaTepHabl B )KHU3HU YEIOBEKA 3 EH6H.HOTeKa HOK
https://m.edsoo.ru/7t41a636
HUroro o pazaeiny 3
PesepBHOE Bpemst 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuyecTBoO
4acoB
1|
Ko a
ur| P
e po E: HaTa| DjaekTpoHHble HU(POBLIE
11/_11 Tema ypoka B b u3yd| oOpa3oBaTejibHbIE
u € | enus pecypchl
ro KH
ble
pa ¢
a
00 p
00
ThbI
ThbI
Paszgea 1. [lepBonayaibHble XUMHYECKHE 20
MOHATHUSA
1.1 Xumust — BaxkHast 001acTh €CTECTBO3SHAHMSI U TPAKTUUECKON 5
EITELHOCTH YEIOBEKA
[Ipenmer xumun. Ponb XMMUHU B KWU3HU YeJIOBEKa. Tena u 1 bu6mmoreka [JOK
BellleCTBa https://m.edsoo.ru/ff0d210c
IlonsiTre 0 MeTOaX MO3HAHUS B XUMHUU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuiia paboThl B 1abopaTopuu U 1 bu6nmmoreka [JOK
npuéMbl 00palIeHuUs C 1a00PaTOPHBIM 000PYIOBAaHHEM) https://m.edsoo.ru/ff0d23dc
Yucrtele BemiecTBa U cMecu. CrocoObl pa3iesieHus cMecei 1 bubmorexa LIOK
m ' pasit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubnnorexa [JOK
OUYMCTKH TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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1.2 BemecTBa U XUMHYeCKHE PeaKI[UN

15

cUCTeMaTHU3alus 3HaHUU

6 ATOMBI ¥ MOJIEKYJTBI 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUUECKHUX 1 bubnnorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 ITpocThie ¥ CIIOKHBIE BEIIECTBA 1 Bubmiorexa IJOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBa BellecTB. XUMUYeckas hopMyIa. 1 bu6nmoreka [JOK
BajeHTHOCTh aTOMOB XMMHUYECKHUX 2JICMCHTOB https://m.edsoo.ru/ff0d2eae

1 OtHocuTenbHas aToMHas Mmacca. OTHOCHUTENIbHASI MOJIEKYJIsIpHAs 1 bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBas 1011 XUMHYECKOT0 DJIEMEHTA B COEIUHEHNU 1 Bubmiorexa IJOK
https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemectBa. Moiib. ModisspHas macca 1 Egggl/ﬁfdasigﬁ/ 045230

14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKasl peaKus 1 Brbmiorexa IJOK
https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haky U yCIOBHSI MPOTEKAHUSI XUMUYECKUX PEAKIIUIl 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d3al 6

16 3aKOH COXpPaHEHMsI MacChl BEILIECTB. XUMHUECKHE YPaBHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/ff0d3b88

17 Brruncnenus Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM 1 bubnnorexa [IOK
XUMHUYECKHUX peaKkLUi https://m.edsoo.ru/ff0d5708

18 Knaccudukanuss XuMUYECKHX peakiui (COeTMHEHUS, 1 bu6mmoreka [JOK
pasIoKeHMs, 3aMeleHUs, 0OMEeHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JlomoHOCOB — yuéHbIH-dHIUKIONEANCT. O000IIeHne 1 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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20 Kontponbsnas padora Nel mo teme «BemecTBa 1 XMMUYECKHUE 1 bubmanoreka LIOK
peakuum» https://m.edsoo.ru/ff0d4290
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX 30
BelleCTB
2.1 Bo3nyx. Kucinopoa. IlonsiTue 06 okcnaax 6

1 Bo3ayx — cmech razos. Cocra Bo3ayxa. Kucinopon — sneMeHT 1 bu6nmmoreka [JOK
U npoctoe Bemectso. O30H https://m.edsoo.ru/ff0d448e

2 duznyeckue 1 XUMUUECKHE CBOICTBA KUCIOpOa (peakuu 1 bubnnorexa [IOK
okucieHus, ropenue). [lonsarre 06 okcuaax https://m.edsoo.ru/ff0d4614

3 CrniocoObI moy4eHus Kuciopoa B 1abopatopuu U 1 bubnnoreka [JOK
IpoMbIlUIeHHOCTH. [IpuMeHenne kuciopoia https://m.edsoo.ru/ff0d497a

s | Rt er oo pemm e | BuGnionsa LOK

P P : HOTEP https://m.eds00.ru/ff0d4790
peaKIUsIX

75 TormBo (HedTh, yroib U METaH). 3arpsi3HEHUE BO3/1yXa, 1 bubnnorexa [IOK
CrocoObI €ro MPeIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas pabota Ne 3 no teme «llomyuenue u cobupanue bubnnoreka [JOK

26 . 1
KHCJI0pPO/1a, U3YYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
2.2 Bopopoa.llonsiTue 0 KHCJI0TAX M COJIAX 8

27 Bonopon — anmemeHT u mpocToe BeniectBo. Haxoxaenue B 1 bu6nmoreka [JOK
IpUpPOJIe https://m.edsoo.ru/ff0d4dd0

78 duznyeckue U XUMUUECKHE CBOICTBa Bojlopoaa. I[Ipumenenune 1 bubnnorexa [IOK
BOJZIOpO/Ia https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
1
29 [ToHsiTHE O KHUCIIOTAX U COMSAX https://m.edsoo.ru/f0d50d2
bu6mmorexa [{OK
1
30 CrniocoOslI nosty4eHus BOAOPO/a B 1abopaTopuu https-//m.edsoo.ru/f0d4dd0
31 [TpakTuueckas pabota Ne 4 o teme «llomyuenue u cobupanue 1 bubnnorexa [JOK

BOJIOPOJIa, U3YUEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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bu6mmorexa [{OK

. " 1
32 MounspHsliii 006EM ra3oB. 3aKoH ABOTaJipo https:/m.edsoo.ru/f0d542e
33 Brrancnenus 06pEMa, KoJIMuecTBa BEIIECTBA ra3a 1Mo €ro 1 bu6mmorexa [{OK
M3BECTHOMY KOJIMUYECTBY BELECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB 10 YPaBHEHHUIO PEAKIIUU Ha OCHOBE 1 bubnnorexa [JOK
3aK0HA 00BEMHBIX OTHOIIICHUH Ta30B https://m.edsoo.ru/ff0d5708
2.3 Boaa. PactBopbl. Ilonsitue 00 ocHOBaHMSIX 5
35 Ou3nYecKue 1 XUMUIECKHE CBONCTBA BOIbI 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
i, 11 1
36 CocraB ocHoBanuil. [lonsitue 06 MHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U HEHACHIIIEHHBIE bubmuorexa [JOK
37 1
pacTBOpbl. MaccoBasi J10JIs BEIIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padota Ne 5 o reme «IIpuroroBnenue pacTBOpoB 1 bubnnorexa [JOK
C onpenenéHHOW MacCOBOM 10J1ei pacCTBOPEHHOTO BELIECTBAY https://m.edsoo.ru/ff0d5eba
bu6mmoreka [{OK
1
39 Kontponbnas padora Ne2 no teme «Kucimopoa. Bomopoa. Boga» https:/m.edsoo.rw/f0d6342
2.4 OcHOBHBIE KJIACCHI HEOPTAHHYECKHX COEXMHEeHU I 11
40 Oxkcuppl: coctaB, kKiaccupuKanys, HOMEHKIATypa 1 bubmorexa HOK
bt ’ s, yp https://m.edsoo.ru/ff0d664¢e
[TomyueHnue 1 XuMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnmnoreka [JOK
41 1
aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: cOCTaB, Ki1accudukaiys, HOMEHKIATypa 1 bubmorexa HOK
) ’ s, yp https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XUMHUYECKHE CBOMCTBA OCHOBAHUIM 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxaiys, HOMEHKIATypa 1 bubmorexa [IOK

https://m.edsoo.ru/ff0dfee2
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bu6mmorexa [{OK

45 [TomyueHnue 1 XUMHUYECKHE CBOMCTBA KUCIOT 1 https://m. edsoo.ru/f0dfee?
46 Conu (cpemHue): HOMEHKIIATypa, CIOCOOBI TIOTyYeHUS, 1 bubnuorexa [JOK

XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 [TpakTrueckas padora Ne 6. Penienne skcriepuMeHTAIBHBIX 33184 1 bubmuoreka [JOK

110 TeMe «OCHOBHBIE KJIACChl HEOPIraHUUYECKUX COSAUHEHMI» https://m.edsoo.ru/00ad9b7c
48 I'eneTndeckas cBsI3b MEKIYy KacCaMu HEOPraHUYECKUX 1 bubnnorexa [IOK

COEIUHEHUN https://m.edsoo.ru/00ad9as50
49 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1 EES::I;I/(;;ZIZ;(];ESE/O 0ad9ch2
50 KonTponsHas padora Ne3 no teme "OcHOBHBIE KJIaCChl 1 bubnnorexa [IOK

HEOPraHWYECKHX COCTMHCHUN" https://m.edsoo.ru/00ad9ela

Pa3znen 3. [lepuoauueckuii 3axon u [lepuogudeckas cucrema

xumudecknx iemeHToB . U. MenpaeneeBa. CtpoeHue 15

aToMoOB. XUMHYecKasi CBsI3b. OKHCIUTEIBHO-

BOCCTAHOBHMTEJIbHbIE PeaKIIUN

3.1 llepnoauyeckuii 3akoH u Ilepuoanueckas cucrema 7

xummnuyeckux 1emMenToB /. U. Menaene-eBa. CTpoenne atoma
51 [TepBbIie MOMBITKH KIaCCH(PUKAIIMHA XUMHYECKUX JIEMEHTOB. 1 bubmuoreka [JOK

[ToHsiTHE O rpyIIIaX CXOJIHBIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
5> [Iepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUAX 1 bubnnorexa [IOK

snemeHnToB JI. 1I. Menaeneena https://m.edsoo.ru/00ada52¢c
53 Ileproapl, rpyniibl, DOATPYIIIIBL 1 EH6H_HOTeKa HOK

ttps://m.edsoo.ru/00adas2c

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsl 1 Eggi%ﬁé;igﬁﬁm 0ada3dd
55 CtpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubmuoreka [JOK

[epuoauueckoii cucremsl Jl. . Meneneena https://m.edsoo.ru/00adaébc
56 XapaKkTeprucTHKa XUMHYECKOTO 3JIEMEHTA I10 €T0 TOJIOKEHHUIO B 1 bubmuoreka [JOK
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[Tepuoanueckoii cucreme /. M. Menaeneesa

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

3HaueHMe HepI/IOI[I/IquKOFO 3aKOHa I pa3BUTHA HAYKH U

bubmuoreka [JOK

1
>7 npakTuku. [{. YI. MenaeneeB — y4€Hblid, Iearor U rpakJaHuH https://m.edsoo.ru/00ada96e
3.2 Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE 10
peaxkiun
bubmuoreka [JOK
1
58 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX AJIEMEHTOB 11.04 https://m. edso0o.ru/00adaab8
bu6mmorexa [{OK
59 Monnas xummieckas cBazb ! https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonsapHasi XMUMHUYECKasT CBSI3b 1 Bubmiorexa HHOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHass HenoJisipHas XuUMHU4UecKas CBI3b 1 Brbmaorexa HOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
1
62 Crenenb okuCICHMs https://m.edsoo.ru/00adae28
63 OKHUCIIUTEILHO-BOCCTAHOBUTENBHEIE PEAKIIAN 1 Bromaorexa HOK
peakil https://m.edso00.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIN 1 Brbmiorexa IJOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue aToma. 1 bubnnorexa [IOK
XUMUYECKas CBIA3b) https://m.edso00.ru/00adb486
66 PeseprHblit ypok. O000IIEHNE 1 CUCTEMAaTH3AIMS 3HAHUI 1 bubmorexa HOK
’ https://m.edsoo.ru/00adb33c¢
. . bubmuorexa [JOK
1
67 PesepBHblit ypok. O60011IeHHE U CHCTEMAaTHU3alHsI 3SHAHUHA https://m. edsoo.ru/00ad9ch?
. o bubmuoreka [JOK
1
68 PesepBHEIil ypok. O000IICHHE U CHCTEMATH3AIHS SHAHHUMA https://m. edsoo.ru/f0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KVIACC

KoauuyecTBo yacoB

K Har
No OHTP Ilpakr a DeKTPOHHBbIE HU(POBHIE
n/-n Tema ypoka B 0JIEHBI Hyeckun | HU3y4| oOpa3oBaTe/ibHbIe
cero | ¢ e €HH | pecypchbl
padort
padorbl| A
bl
Pa3znen 1. BemecTBO 1 XUMHYECKHE peaKIul 17
1.1 IloBTOpeHue u yriaydaeHne 3HAHUI OCHOBHBIX 5
pa3nenoB Kypca 8 kiacca
[Iepnoanueckuii 3akoH. [lepuoanueckas cucrema 1 bu6mmotreka [IOK
xuMudeckux saeMeHnToB J[. M. Menaeneena https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHUUYECKUX | bu6mmoreka [IOK
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
Kiaccudukanus 1 HOMEHKIJIaTypa HEOPTaHUYECKUX 1 bubnmoreka [JOK
BELECTB https://m.edsoo.ru/00adb7e2
Bubl XUMUYECKOW CBA3U U TUIIBI KPUCTALIMYECKUX 1 bu6mmoreka [IOK
pemeéToK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
yriay0ieHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 1 1
Kjaccay
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX 4

peakuuii

Knaccudukanust XuMHUECKHX PEaKIIMH 110 | bu6mmoreka [IOK
pa3JIMYHBIM MpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsaTue o ckopocTn xumudeckon peakuuu. Ilonstue 1 bu6mmoteka [IOK
0 TOMOTCHHBIX M T€TEPOreHHBIX PEaKIHIX https://m.edsoo.ru/00adbe9a
[Tonsitrie 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPHI, 1 bubnuorexa [JOK



https://m.edsoo.ru/00adb59e
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BJIMAIOIIMC HAa CKOPOCTH XHUMHYICCKOMN pCaKkuuu u
MOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHUA

https://m.edsoo.ru/00adc28c

9 OKHCIIHTEbHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 buGmnorexa LIOK
https://m.edsoo.ru/00adcade
1.3 DaexTpoauTHyecKasi AMCCONUALMS. 8
XHMHYECKHE PeaKIii B PACTBOPAax
10 Teopus anexkTpoauTrueckoil nucconranuy. CuiabHbIe 1 Bbu6mmoteka [IOK
1 CJ1a0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIEe ypaBHEHHS peaKiuii 1 bubmorexa LHOK
https://m.edsoo.ru/00add448
12 XuMHYECKHE CBOMCTBA KUCJIOT M OCHOBAaHUM B CBETE | bubnuoreka [JOK
MIPEICTABICHHUI 00 2JIEKTPOIUTHICCKOMN TUCCOITUAIINH https://m.edso0o.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEJACTABICHUI 1 bu6mmoreka [IOK
00 BJIEKTPOJIUTUYECKON JUCCOLHAITIT https://m.edsoo.ru/00add8b2
14 [TonsiTue o runponnse coneun 1 Bubmorexa IIOK
https://m.edsoo.ru/00add9d4
15 O0001LIEHNE U CUCTEMATH3AIUS 3HAHUI 1 Etligil;l/(;rf.e;iﬁ).or{f/%a 4dd12
16 [Ipaktuueckas padora Ne 1. «Pemenne 1 Bbu6mmoteka [IOK
AKCIIEPUMECHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
17 Egiggggcf;;:lfji?g;ﬁfcggufx{el/m. XUMHYECKHE 1 Bubmaorexa LIOK
PEAKIIH B PACTBOPAX https://m.edsoo.ru/00addecO
Paznen 2. Hemerasyibl M MX COeIMHEHMSI 25
2.1 O0mas XxapaKTepucTHKAa XUMHUYeCKUX 4
3j1eMeHTOB VIIA-rpynnsl. I'ajiorensl
13 OO01mas XxapakTeprucTHKa TaJIoTeHOB. XUMHUYECKHE 1 bu6mmoreka [IOK
CBOICTBa Ha IpUMepe XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComsiHast KUCIIOTa, XUMUUECKUE 1 bu6mmoreka [IOK
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CBOfICTBa, IMOJIY4YCHHUEC, TPUMCHCHHUC

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

20 [TpakTuueckas pabota Ne 2 o reme «Ilomydyenue bubnmnorexka [JOK
COJISHOW KHMCJIOTBI, U3y4eHUE €€ CBONCTBY» https://m.edsoo.ru/00ade348
Brruncnenus 1o ypaBHEHHUSIM XUMHYECKUX PEaKIIMi, bu6mmoteka [IOK
21
€CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade488
2.2 O0mas xapaKTepUCTUKA XMMUYECKHX
3jieMeHTOB VIA-rpynnel. Cepa u e€ coennHeHust
bubnuorexa [JOK
22 OO61as xapakTepucTuka 31eMeHTOB VIA-rpyrmisl
B P p py https://m.edsoo.ru/00ade64a
AmnotponHbie Moaupukanuu cepsl. Haxoxnenue
23 cepbl I/Ipeé coe I/IH?HI(})ﬁ B rLII upo I; XI/IMI/I‘-IG(I:[KI/IG buGamorexa LHOK
pb A PHPOAIE. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo/i, cTpoeHue, (pu3nuecKue U XUuMUYECKUe bubnmnoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HYECKUE U bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA, MPUMCHCHHE https://m.edsoo.ru/00adea28
XUMUYECKUE pPeaKllui, JIekKaIIUe B OCHOBE
2% IPOMBIIIIIEHHOI'O CII0C00A MOJIy4E€HUsI CEPHOM bu6mmoteka [IOK
KHUCTIOTBI. XMMUYECKOE 3arpsi3HeHUE OKpYKaroIen https://m.edsoo.ru/00adec8a
CpeJIbl COSTMHECHUSIMU CEPhI
Brruncnenue MaccoBOM 101 BBIXOAA POAYKTA bu6mmotreka [IOK
27
peaKIu https://m.edsoo.ru/00adec&8a
2.3 O0mas xapaKTepUCTUKA XMMUYECKHX
3JIeMeHTOB VA-rpynnsl. A30t, ¢pochop u ux
coeUHEeHHUs
OO01mas XxapakTepuCcTUKa 3JIEMEHTOB V A-TpYIIIbIL.
28 A3(I)Ji ac1113 OCTpaHeHI/Ie B IIpUpOJIE (1)143nz}e/c1<ne u bubmorexa [IOK
» Pactipoctpa PHpOAE, https://m.edsoo.ru/00adeeca6
XMMHYECKHE CBOMCTBA
29 AMMUak, ero Gpu3nYeCKue U XUMUYECKUE CBOMCTBA, bubnnorexa [JOK
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

MOJIYYCHHEC U TPUMCHCHUC

https://m.edsoo0.ru/00adf004

[TpakTuueckas pabota Ne 3 o reme «Ilomydyenue bubnmnorexka [JOK

30 .
aMMUaKa, U3y4eHHUe ero CBOWCTB» https://m.edsoo.ru/00adf180

31 A3OTHas KUCIOTa, € PU3nIeCcKre U XUMUIECKHE bu6mmoteka [IOK
CBOICTBa https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B

3 Ka4eCcTBE MHUHEPAIBHBIX yI0OpeHn. XUMHUYEeCKOe Bbu6mmoteka [IOK
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COeTMHEHUSIMU https://m.edso00.ru/00adf518
azora

33 ®dochop. Oxcun dhocdopa (V) u pochopras kuciora, bubnmoreka [JOK
dbuznyecKre 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE https://m.edsoo.ru/00adf68a
"

o | Heremsemame oo s e e B 10K
YA00P - Jarp PHpoA peAl https://m.edsoo.ru/00adfc20
dbocharamu
2.4 O0mas xapaKTepUCTUKA XMMUYECKHX
3JjieMeHTOB IVA-rpynnel. Yriepoa u KpeMHUil U
HX COeJIMHEHHUsI

35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue bubnmnoreka [JOK
Y XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKch/I[[I,I yriepoja, ux (pu3n4ecKre 1 XuMHIECKUe Bubnmorexa [TOK

36 CBOICTBa. DKOIOTHYECKUE MPOOIEMbI, CBI3aHHBIE C

https://m.edsoo.ru/00adfebe
okcuioM yriepona (IV)
37 VYromnbpHas KUCII0Ta U €€ COU buGamorexa LHOK
https://m.edsoo.ru/00ae006¢
IT 6ota Ne 4 "1

38 | yraexncroro ras, Kascernenias peaktun na ubmiorera LIOK
yr .o peaKtt https://m.edsoo.ru/00ae027¢
KapOOHAT-HOH

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnmnorexka [JOK

BCIICCTBAX KAK O COCAMHCHUAX YIJICpOJaa

https://m.edsoo.ru/00ae054e
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bubnnoreka [JOK

40 Kpemnwuii u ero coequHeHUs 1
P 2 https://m.edsoo.ru/00ae080a
IIpaxTiueckas padora Ne 5. Pemenne
41 31<I:::ne I/IMeHTaJ'IIlHBIX 3a1a4 1mo reMe «BaxHeunme 1 Bubmaorexa LIOK
P A https://m.edsoo.ru/00ac0bf2
HEMETAJIIBI U X COCIUHEHUI
KonTponsHas padora Ne3 no teme «Baxneiinume Bbu6mmoteka [IOK

42 1
HEMETAJUIBL U UX COCINHEHUI https://m.edso00.ru/00ae0el 8
Paznen 3. MeTaJli1bl H HX COeIMHEHUA 20
3.1 O0uue cBOMCTBA METAJLJIOB 4
OO6m1as XxapakTeprucTUKa XUMHYECKUX IJIEMEHTOB —

43 MeTaJLIOB. MeTauinueckas CBSI3b U METalJInYeCcKast 1 bu6mmoreka [IOK
KpUCTaJlIIMuecKas pemérka. @uznyeckue cBolcTBa https://m.edsoo.ru/00ae103e
METAJLIOB

44 XUMHYECKHE CBOMCTBA METAJIIIOB. 1 bubnuorexa [JOK
DNIEKTPOXUMHUYECKUHN Psii HAPSHKEHU METAJIJIOB https://m.edsoo.ru/00ael 156

45 | Bermcnomn oo oo xommoon pomatt, |1 BuGmiorexa LIOK

yP PeaKiH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEarcHTOB COJACPIKHUT MPUMECH

46 IloHsiTHE O KOPPO3UU METAIIIOB 1 Bubmaorexa LIOK

PP https://m.edsoo.ru/00ae1278
3.2 BaxkHelme MeTANIbI M UX COCTUHEHUS 16
bubnnorexa [JOK

47 €JIOYHBIE METAILJIBI 1
m https://m.edsoo.ru/00ae14b2

48 OKcHIBI U THAPOKCUIBI HATPUSA U KAJIUI 1 Bubmrorexa [JOK

8 P A p https://m.edsoo.ru/00ae14b2

49 [IenoyHo3eMeIbHBIE METAIUIBI — KAIbIIUM U MarHui 1 buGmnorexa LIOK

1 https://m.edsoo.ru/00ael 5e8
50 Bakueime coequHeHU KLU 1 Bubmrorexa [JOK

https://m.edsoo.ru/00ael5e8
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51 O0001Ienne U cucTeEMaTH3alNs 3HAHAN
52 JKECTKOCTE BOABI M CIIOCOOEI €€ YCTPaHEHU Bubmrorexa [JOK
! yerp https://m.edso0.ru/00ae 1886
53 [IpakTrueckas padora Ne 6 mo teme "XKEcTkocTh Bbu6mmoteka [IOK
BOJIBI M METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aclae8
bubnuorexa [JOK
54 AmroMuHuR
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIIPOKCUIA bubsmorexa LIOK
p A P A https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TuAPOKCUIBI U conn kenesa (1) u xenesza bubnmoreka [JOK
(11T) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI
Ipa eckas padora Ne 7. Pemenne
59 31<I::nKeTP;1qu§T:J12HLDT< 3a71a4 10 Te;: «Baxueiimnime Bubmorexa IIOK
P a1 https://m.edsoo.ru/00ae3de8
METAJIBI U UX COEINHEHUI
Berurciienus o ypaBHEHUSIM XHMHYECKHUX PEaAKIIHM,
€CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE WM bu6mmoreka [IOK
60 o
COJICPXKUT pUMecH. Brruncinenus MaccoBoO 10U https://m.edsoo.ru/00ael750
BBIXO/Ia MPOJYKTa PEaKIuu
61 O060011IeHNE U CUCTEMATU3aIUs] 3HAHUI
62 KonTponshas padora Ne4 no teme «Baxkneiiume
METAJUIBI U UX COEIUHEHUSI
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepPHUAJIbI B )KM3HH YeJIOBEKA
63 BemectBa 1 maTepuansl B TOBCEIHEBHOW KU3HU bubnnorexa [JOK

YCIIOBCKA

https://m.edso00.ru/00ae3£50
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

bubnnoreka [JOK

i 1
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHny SK0I0rHYECKUX NpodiemM 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
O0001mIeHNe 3
66 PesepBHblit ypok. O6001IEHHE U CHCTEMAaTHU3AIIHS 1 bu6mmoreka [IOK
3HaHHHI https://m.edsoo.ru/00ae0d0a
67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIIHS 1 bu6mmoteka [IOK
3HAHUI https://m.edsoo.ru/00adb33¢c
68 PesepBHblit ypok. O60011IEHHE U CHCTEMATHU3AIIHS 1 bu6mmorexa [IOK
3HaHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




