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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHHM Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs COCTaBI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MNpOrpaMMbl OCHOBHOI'O OOIMIEro
oOpazoBanus, npenctasneHHsix B @I'OC 00O, a Takke Ha OCHOBE (efepanbHOl pabodell mporpaMMbl
BOCIIUTAHUA M € y4ETOM KOHICTUH NIPENoJaBaHus y4eOHOro npeaMeTa «XuMus» B 00pa30oBaTeIbHbIX
opranuzanusix Poccuiickoit @enepanuu.

[TporpaMma mo XxUMHHU JaET MPEACTaBICHUE O LEJSX, O0IIeH cTpaTernd oO0yueHHs, BOCIIUTAHUS U
pasBUTHS OO0YYAIOLIMXCSl CPEeICTBAMU y4eOHOI'O IpEeAMETa, yCTaHABIMBAET O0s3aTElIbHOE IIPEIMETHOE
COJZIepKaHue, MPEeyCMaTpUBaeT PACIpEIeNIEHHE €ro Mo KjaccaM H CTPYKTYpPHpOBAaHME IO pa3lienaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBbIE M KAayeCTBEHHBIE XapaKTEPHUCTUKU
COJIEp)KaHus, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh M3YYEHHS XMUMHHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKM y4eOHOIo Ipolecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJiesisieT BO3MOKHOCTH TpeaMeTa AJIsl pealn3aliu TpeOOBaHHMH K pe3yjbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a Takke TpeOOBaHMH K
pesynbpraTaM OOy4YeHHs XUMHHM Ha YPOBHE ILi€Jiell M3ydeHHs IpeAMeTa U OCHOBHBIX BHJOB y4eOHO-
II03HABATEJIbHOH NESTEIBHOCTH 00Y4aOLIEroCcs 10 OCBOSHHIO yUYeOHOTO COIEePIKaHMs.

3HaHWEe XUMHH CIYXXUT OCHOBOW Ijisi ()OPMHPOBaHHsS MHPOBO33PEHHUSI OOYydalOMIerocsi, ero
NPEACTAaBICHU O MAaTepUaJbHOM EAMHCTBE MHUPA, BAKHYIO DPOJIb UIparoT (GopMupyeMble XUMHEH
NPEACTABICHHUS O B3aUMOIPEBPAILIECHUSIX SHEPIHH U 00 IBOJIOLMHY BEILECTB B IPUPOAE, O MYTSIX PEIICHUS
TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIETHUECKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, Tpo0IeM 31paBOOXpaHEHHUSI.

N3yyenune xumuu:

CHOCOOCTBYET peanu3aldl BO3MOXHOCTEH MJsl caMOpa3BUTUS M (OPMHPOBAHUS KYJIbTYpHI
JIMYHOCTH, ¢€ 001Iei U (HYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. 1 TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABbIKOB
X CaMOCTOSTENbHOW Y4EOHOH AEATENHOCTH, SKCIEPUMEHTANbHBIX M HCCIENOBATENbCKUX YMEHHH,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KHU3HHU, TaK U B TPOPECCUOHATBHON ACATEILHOCTH;

3HAKOMHT CO CIEIU(PHUKONH HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBHI IEIOCTHOTO B3IIIsAJa Ha
€AMHCTBO NPHPOABI U UEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAaNOM B ()OPMHPOBAHMM E€CTECTBEHHO--
HAYYHOW T'PaMOTHOCTH O00YYalOLINXCs;

CHocoOCTBYeT (OPMHUPOBAHHIO LIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IPUPOAE, K YEIIOBEKY, BHOCUT CBOH BKJIJ B 3KOJIOTHYECKOe 00pa30BaHUE O0YUaIOLIUXCSL.

[anHble HanpaBieHus: B 00yUYeHUH XUMHUH 00ECIIeUNBaOTCS criequ(puKoil conepkanus yaeOHOro
npeaMeTa, KOTOPBIN SIBIISIETCS MEAarOrMUecKy aJIAITUPOBAHHBIM OTpa)KeHHEM 0a30BOW HAyKW XMMHUH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0Omero oOpa3oBaHHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aloIMMHCS CUCTEMbI MEPBOHAYAIBHBIX IOHATUH XWMHH, OCHOB HEOPTaHMYECKOM XHUMHU W
HEKOTOPBIX OT/EIbHBIX 3HAYMMBIX MOHITUH OPTraHNYEeCKONH XUMUH.

CrpyKTypa coaepKaHusi IpOrpaMMBbl IO XMMUHU c(POPMUPOBAHA HA OCHOBE CHCTEMHOTO ITOJIX0/a K
e€ nzydenuto. CoziepkaHne CKIJIQJBIBAETCS] U3 CUCTEMBI MTOHITUN O XMMHYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peakunu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 MPUHITUITY
MOCIIEA0BATENIEHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETUUECKUX MPEICTaBICHNN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MenpeneeBa kak OCHOBHOT'O 3aKOHA XMMMUU;

— YUYEHHsI O CTPOEHUU aToMa U XMMHYECKOH CBS3H;

— NPEACTaBICHUN 00 IEKTPOIIMTHYECKON TUCCOLMALINY BEIIECTB B PACTBOPaX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHYECKH MOTyYEHHBIX U OCMBICIIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEOBATENILHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIOTHSIS (QYHKIIMK OOBSICHEHUSI
U MIPOTHO3MPOBAHHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHUS U IOyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHKe MporpaMMbl 10 XUMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XHMUYECKOH
COCTaBIIAIONIEH HAyYHOU KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPHUPO/BI, IEHHOCTHOIO OTHOLIEHUS K
HayyHOMY 3HAHHIO W METOAAaM IO3HAHHMA B Hayke. M3ydeHMe XMMHU NPOMCXOIUT C IPUBICUYEHUEM
3HAHWH W3 paHee M3YYCHHBIX YYEOHBIX mpeaMeToB: «Okpyxaromuii Mupy», «bruonorus. 5—7 kiacce» U
«®Dusuka. 7 Kiacey.



[Ipn w3yyeHMM XWMHH TPOUCXOAWT (OPMUPOBAHWE 3HAHHWIA OCHOB XHMHYECKOW HAyKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOW JNEATCIHHOCTH YellOBeKa M KaK OJIHOTO H3
KOMIIOHCHTOB MHUPOBOHM KyJIBTyphl. 3ajadya y4eOHOTO IpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHUCTEMBI
XUMHYECKUX 3HAHWA — BAXHEWIMNX (AKTOB, IMOHATHH, 3aKOHOB W TEOPETUYCCKUX MMOJIOKEHUH,
JOCTYITHBIX O0OOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAYKH, B MPHOOIICHUH K HayYHBIM
METO/IaM IO3HAHUS TPU W3YyYCHUW BEIIECTB U XMMHUYCCKUX peakiuid, B (HOpMHUPOBAHUM M Pa3BUTHH
MO3HABATEIBHBIX YMCHUN M UX TMPUMCHCHHH B y4eOHO-IIO3HABATEIBHON U Y4eOHO-UCCIIE0BATEIbCKON
JICSATEIIbHOCTH, OCBOCHHH TTPAaBHJI 0€30MaCHOT0 OOPAIICHUS C BEIIECTBAMU B MIOBCEIHEBHOM JKU3HU.

[Ipn n3ydeHnn XMMHAHA Ha YPOBHE OCHOBHOTO O0IIEro oOpazoBaHus BaXHOE 3HaUSHHE TIproOpenn
TaKHe 1EeNU, KaK:

— (dopMupoBaHHE WHTEICKTYILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPYJTHUYECTBY, CAMOCTOSTCIILHOMY TMPHUHITHIO DPEUICHHIA, CIIOCOOHOW aJanTHpPOBaThCA K OBICTPO
MEHSIFOIUMCS YCITOBUSIM KH3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOoOIeHne oOydJamuxes K
CaMOCTOSITCIILHOW TMO3HABATEIILHOW JIEATEIBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHUPYHOIIAM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— oOecnieueHWe YCIOBHH, CHOCOOCTBYIOIIMX NPHOOPETEHHIO OOy4YarolUMKCA — OIBITa
pasHOOOpa3HOW JICATENILHOCTH, TIO3HAHHWSI W CAMOTIO3HAHMS, KITIOUCBBIX HABBIKOB (KIFOUEBBIX
KOMIICTCHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE JIJIS PA3TTUYHBIX BUIOB JACATEIBHOCTH,

— (popmupoBaHne 00mIeH (YHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMGHI/Iﬁ O6’b$ICH5[TI) 1 OLICHUBATh ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYUYCHHBIC
NpY W3YyYCHUH XUMHH, TIPUMEHSATh X TPH PEUICHUHM MPOOJIEM B MOBCEIHEBHOW JKU3HH M TPYIOBOM
JIeSITeIIbHOCTH;

— dopmupoBanue y 0O0ydaromUXCs TyMAaHUCTUYCCKUX OTHOIICHUHA, MOHUMAHUS IICHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKHM 3KOJIOTHYECKH II€JIECO00Pa3HOrO TOBEJACHHS B OBITY U TPYIOBOU
JIESITETIHHOCTH B LIENISAX COXPAHCHHS CBOETO 3I0POBBS U OKPYKAIOIICH TPUPOTHON CPEJIbI;

— pa3BHTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpoQuis u
HaIlpaBJICHHOCTHU I[aJ'H)HCI‘/'IIHCI‘O O6y‘IeHI/IH.

OOmiee 4YMCIO YAcoOB, OTBEAEHHBIX JUIS HW3y4YCHHsS XHMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBuseT 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca B Hezlento), B 9 kimacce — 68 gacos (2
gaca B HEJIETIO).



COJEPXAHUE OBYYEHUSA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Posib XMMHUM B KM3HM 4YeJOBEKa. XMMHSI B CUCTEME HayK. Tejla U BelleCTBa.
Odu3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xumun. YucTelie BemecTBa u cMecu. CriocoObl pa3ieneHusi CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBa. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHas MOJEKyJspHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KonnyectBo BemiectBa. Mosb. MonsipHass Macca. B3auMoCBA3b KOJMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®uznyeckre 1 XUMUYECKHE SIBICHUSA. XUMHUUECKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWMHUYecKkne ypaBHeHHA. Kiaccmpukanns XWMHUYECKHX peaknuil (coeamHeHus,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMUMHUYECKOH MOCYAO0H, MpaBruiIaMu paboTHI B Ia0opaTopuu 1 MpruémMamu 0OparieHus
Cc IabopaTopHBIM 000pyIOBaHHEM, U3y4YeHHE H ONHCaHWEe (PU3MUECKUX CBOWCTB 00pasIoB
HEOpPraHMYEeCKUX BEIECTB, HaOmroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTyIKe, KHIIEHHE U KOHJIEHCAIUsI BOJbI) M XUMHUECKUX (TOPEeHHEe CBEYH, TPOKAIUBaHIE METHON
MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KHCJIOTOW) SIBICHWH, HAONOJIEHNE W OINHCAaHUE TPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa meau (I1I) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeje3a C PACTBOPOM COJIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHIIAPUBAHNE,
TUCTHIUISIIIAA, XpoMaTorpadus, MpPOBEIEHUE OYHNCTKH TIOBAPEHHOH CONM, HAONIOJIEHWE W OIHCAHHe
pe3yabTaTOB IPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs] Macchl, CO3JaHHe Mojernen
MOJIEKY (IIapOCTEPKHEBBHIX).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Boznyx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — anemeHT u npoctoe BemecTBo. Haxoxaenue
KHCJIOpOJia B IpUpoJie, PU3HUECKre U XUMUIeCKue cBoiicTBa (peakiuu ropenus). Oxcuapl. [IpumeHenne
kucnopoga. CriocoObl TOMYYeHHS KHCIOpOAa B JIaDOpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucioposia B mpupoze. O30H — aJutoTponHast MOJU(HUKALIUS KHCIOPO/a.

TemnoBoit  3pdeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHs, JK30- H
SHAOTEPMUYECKUE peakUu. TOIUIMBO: Yyrojib U METaH. 3arps3HEHHE BO3MyXa, YCUJICHUE MapHUKOBOIO
addekra, pazpylieHre 030HOBOTO CIOS.

Bomopon — snemeHT W mpocTtoe BemecTBo. HaxoxkaeHue Bogopoaa B mpupoje, GU3UUECKUE H
XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TToNTyueHust. KHCIoTh 1 com.

MounsipHblii 00bE€M Ta30B. Pacu4€Thl 10 XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HackllleHHbIE U
HEHACBHIIIEHHbIE pacTBOpHL. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 05 BEIIECTBA B PacTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHOBaHUs. Poiib pacTBOPOB B PUPOJE U B KU3HU YesnoBeka. Kpyrosopor
BOJBI B IPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA NPUPOJIHBIX BOJ.

Knaccudurkaruss  Heopranudeckux  coenumHeHuit.  Oxcuapl.  Krnaccudukanus — OKCHIOB:
cojeoOpasytone (OCHOBHBIC, KHCIIOTHBIE, aMm(oTepHble) W HecoseoOpasyromue. HomeHkinarypa
okcuoB. du3nueckue U XUMHYECKUE CBOMCTBA OKCHUIOB. [lomyuenne okcuaos.

OcHoBanns. Knaccubwukanmsi oCHOBaHUI: MET0YN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOoBaHUM. du3nUecKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHne oCHOBaHUH.

Kucnotsl. Knaccudukanus kuciaor. Homenkiarypa kucinot. @u3nuecKkue 1 XUMUYeCKHUe CBOHCTBA
kucinot. Psg akruHocTu metasuioB H. H. bekerosa. [lonyueHue Kucior.

Comu. Homenknatypa comneil. @u3ndeckue 1 XuUMA4YecKre cBoMcTBa cosell. [lomydenue comeii.

I'enernyeckas cBsI3b MEXIY KlacCaMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCcnepumenm:



KAaueCTBEHHOE OIIPE/CICHHE COJCpKaHMA KHCIOpoJa B BO3JyXe, IOJIy4eHHE, COOHMpaHue,
pacro3HaBaHHe M M3yYCHHE CBOMCTB KHCJIOPOAA, HAOIIOAEHHE B3aUMOACHCTBHS BELIECTB C KUCIOPOIOM
Y YCIIOBHSI BOSHUKHOBEHHS M NPEKpalleHns: ropeHus (1oxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MOJy4YeHHE, coOMpaHHe, pPaclO3HABaHHE W M3Y4YCHHWE CBOHCTB BOAOpOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memd  (II)  (BO3MOXXHO  HMCHONB30BaHHE
BHICOMATEPHAJIOB), HAOIIOCHNE 00Pa3IIOB BEMIECTB KOJIMIECTBOM | MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOH PacTBOPUMOCTHIO, IPUTOTOBJIEHHE DPACTBOPOB C ONpeAcIEHHON
MaccOBOH J0Jel pacTBOPEHHOIO BELIECTBA, B3aMMOEICTBHE BOJBI C METAJUIaMH (HATPUEM U KaJIbIHEM)
(BO3MOXXHO HCIIOJIB30BaHKME BHICOMATEPHAIOB), HCCIEIOBAaHHE OOpa3lOB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3yyeHne B3ammMoneicTBus okcuaa menu (II) ¢ pacTBopoM cepHOIl KHCIIOTBHI, KHUCIOT C METallIaMHy,
peaxnuii HeHTpanu3aluy, NoJdy4eHHEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OTHOIO METajlla IPyTuM
U3 pacTBOpa COJIM, PElIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelure kinaccsl HEOPraHn4eCKUxX
COEIMHECHUID?.

Ilepuonuyeckuii 3axkoH u Ilepuoauyeckasi cucremMa XxumMuuyeckux 3Jjementos /. H.
Menpeneesa. CrtpoeHue aTomMoB. XHMHYecKasi CB3b. OKHCIUTEJbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENbHBIE METajUlbl, TaJIOTCHbI, MHEPTHBIC TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas Gopmbl Ileproamaeckoil cuCTeMbl XUMUYECKUX 3IIeMeHTOB /.
N. Menpneneesa. Ilepuoasl u rpynnel. @U3sndeckuil CMBICH IOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
TPYINIIBI 3JEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. OnexkTponbl. CTpoeHHE 3JICKTPOHHBIX
obomodek aromoB mepBbix 20 xummdeckux dnmeMmeHToB Ilepmommdeckoit cucremsr . Y. Menneneesa.
XapakTepuCcTUKa XMMHUYECKOIO 3JIEMEHTa 10 €ero mnojoxeHuro B llepuoguueckon cucreme [I. .
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paguyca aTOMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJNIMYECKUX CBOMCTB 110 IPYIIaM U NEpUoaaMm.

3uauenue [lepuoanueckoro 3axkoHa u Ilepronndeckoif CHUCTEMbl XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumnueckast cBsi3b. KoBajeHTHas (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHYECKHUX dJIEMEHTOB. MoHHAs CBS3b.

Crenenb okucieHus. OKHCIMTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. llpouecchl OKUCIeHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

u3ydyeHue o0pa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE THIAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M LIEJIOYEH, NMPOBEACHHE OIBITOB, WILIIOCTPHPYIOLUIMX MPHUMEPHl OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX peakiuil (roOpeHne, peakluu pa3ioKeHUs, COeTUHEHUS).

Mesxicnpeomemmuule ceasu

Peanuzanusi MeXIpeqMETHBIX CBSI3€H NMpPU M3YYEHHHM XUMHH B § Kilacce OCYIIECTBIISIETCS depes3
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX TOHATHH, TAK U MOHATHH, SIBJISIOLIUXCS] CHCTEMHBIMHU
JJ1d OTACJIBHBIX NPEAMETOB €CTECTBCHHO--HAYYHOT'O [IUKJIA.

OOme ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAy4HBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, KiaccupHKauus, NePpHOANYHOCTb, HAONIOJICHHE, DKCIEPHUMEHT, MOJCIMPOBAHUE, M3MEPEHHE,
MOJIEJb, ABJICHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaJIUOAKTUBHOCTb,
MOJIEKyJa, BJEKTPUYECKUIl 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCTBa, ras,
(bu3MYECKUE BEJUYNHBI, €AMHHUIIBI H3MEPEHHMS, KOCMOC, IJIaHEeThI, 3BE3/1b1, COJTHIIE.

Bbuonorus: GorocunTes, npixanue, ouochepa.

l'eorpadus: atmocdepa, rumpocdepa, MHHEpaibl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAEMBbIE,
TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKas peakuus



Tlepuonuueckuit 3akoH. Ilepuoamyeckas cucrema xumuueckux sneMeHToB JI. M. Menjeneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHWMHYECKHX JJEMEHTOB IEPBBIX TPEX
MEPUOOB, KanMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM D3JEMEHTOB B
Ileproanueckoil cuCTEME U CTPOEHHEM MX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XUMHYECKOW CBSI3U. THITBI KPUCTAIUITMYECKUX PEMIETOK, 3aBUCHMOCTh
CBOMCTB BellleCTBA OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Krnaccudpukanms u HOMEHKJIATypa HEOPTaHHUUYECKMX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEILECTB,
OTHOCAIMXCS K pa3iW4yHbIM KJaccaM HEOPraHWYECKHX COCOUHEHUH, TIEHETHUYecKas CBS3b
HEOPraHWYECKUX BEIIECCTB.

Knaccupukanms XUMHYECKMX pEaKUMH MO pa3IuyHBIM NpH3HakaM (10 YHCIy H COCTaBy
YUaCTBYIOIIMX B PEAKIMW BEIECTB, MO TEMJIOBOMY 3((eKTy, M0 HU3MEHEHHUIO CTENEHEeH OKUCICHHS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMMOCTH, MO YYaCTHIO KaTajam3aTopa). JK30- W DHIOTEPMHYECKHE
peaxkium, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[TonsiTie 0 cKOpocTH XUMHYecKOH peakiuu. I[loHsTne 00 00paTUMBIX W HEOOPAaTUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOIeHHBIX M TE€TEPOTrCHHBIX peakuusx. IloHsTue o KaTtamwmse.
IlonsaTne 0 XuUMHYeCcKOM paBHOBecuUU. DAKTOPHI, BIUAIOIIAE HA CKOPOCTh XMMHUYECKOH peakUuud U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JIEKTPOHHBIH  OamaHCc  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuu. COCTaBICHUE YPAaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUN C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOIUTHICCKON JUCCOIMAIIMU. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHu3M auccoUManyy BELIECTB C Pa3IMYHbIMU BUAAMHU XUMHUYECKOU CBs3U. CTEneHb AMCCOLUALUU.
CunbHbIC U c1a0ble 3JCKTPOIIHTHL.

Peaknmn woOHHOrO OOMEHa. YCJIOBUS TNPOTCKaHHsS pEaKIUid HMOHHOTO OOMEHA, TIIOJIHBIE |
COKpallléHHbIE HOHHBIE YypaBHEHUS peakuuid. CBOWCTBA KHUCJIOT, OCHOBAaHWM M COJEH B CBETE
MIPEJICTABICHNH 00 JIEKTPOIUTHYECKONW muccorumanmi. KadecTBeHHbIe peakiui Ha WOHBI. [loHsATHE O
TUAPOJIM3E COJIEH.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHUE C MOJEISIMHU KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEHIECTB (XJIOPHIA HATPHUs), UCCIENOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHUYECKOW peakmuh OT  BO3JACHCTBUS  Pa3NUUHBIX  (AKTOPOB, HCCIEOBaHUE
AJIIEKTPOIPOBOJIHOCTH PACTBOPOB BEUIECTB, IpolLiecca TUCCOLMAMM KHUCIOT, IIEJIoYed U  conel
(BO3MOXKHO HCIONB30BaHUE BHUJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, WJUTIOCTPHPYIOIMIUX IMPU3HAKU
MPOTEKaHUsl Peakivii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BO/IbI),
OTIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKHUCIUTETHHO-BOCCTAHOBUTENBHBIX peaKiuii (TOpeHne, peakinu
pa3ioXeHHs, COEAMHEHWs), pacro3HaBaHWE HEOPTaHMYECKUX BEIIECTB C IOMOIIBID KadyeCTBEHHBIX
peaKum‘/'I Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTanbl m X coequHeHUs!

OO0mas xapaktepucThuka rainoreHoB. OCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHBbIE CTEICHU
okucienus. CTpoeHne U (PU3NUECKHE CBOMCTBA MPOCTHIX BEIISCTB — I'aJIOTEHOB. XMMHUECKHUE CBOWCTBA
Ha TIpuMepe xJiopa (B3auMoJIeHCTBHE ¢ METAJTIaMH, HEMeTaJUIaMH, Iejo4damu). XsuopoBoaopoa. ConsgHas
KHUCIIOTa, XUMUYECKUE CBOMCTBA, MONy4YCHUE, MpuUMeHeHue. [leficTBUe XJopa W XJOpOBOAOPOJA Ha
OpraHu3M 4esoBeka. BaxHeillne XI0puabl U UX HAXOXKICHUE B IPUPOJIE.

OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
crenean okucieHus. CTpoeHHe W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WU CEpHI
AnnorponHble MoOAM(UKAIUK KUCIOpoJa W cepbl. XUMHUYecKue cBoiictBa cepbl. CepoBopopor,
CTPOCHUEC, (1)I/ISI/IT-ICCKI/IC M XHUMHYECKHE CBOMCTBA. OKCI/IIII)I CEPbl KaK MNPEACTAaBUTCIIN KHCIIOTHBIX
okcumoB. CepHas KucioTa, PU3NYECKHEe W XMMHYECKHe CBOWCTBa (0OIIMe Kak MpEeCTaBHTENs Kiacca
KHACIOT W crneuupuyueckue). XUMUUYECKHE PEaKIMH, JIeXKallde B OCHOBE NPOMBILUIEHHOIO crocoba
MTOJIYYCHHSI CepHOM KHUCIOTHL IlpmMmenenune cepHoil kKucioThl. CONM CEpHON KHUCIOTHI, KaueCTBCHHAS
peaknmsi Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeaUHEHUN B MPUPOJIC. XUMUUYECKOE 3arps3HCHHE
OKpY’Kalolllel cpeasl COSIMHEHUSIMH Cepbl (KUCIOTHBIE NOXAW, 3arps3HEHHE BO3yXa U BOJOEMOB),
CHOCOOBI €ro NPeAOTBPAILCHHS.

OO01mas xapakTepucTuka 3j1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIC
CTCIIEHN OKHCIIEHUS. A30T, pachpocTpaHEeHHE B TPHUPOJIE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.



KpyroBopor a3zora B mpupoge. AMMHAK, ero (HU3MYECKHE W XHMHYCCKHE CBONCTBA, MOJNyYCHHUE M
npumenenue. Comu aMMOHUS, UX (DU3WUYECKHE W XMMHUYECKHE CBOWCTBA, MpUMeHeHne. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoiydeHHe, (QU3MYSCKUE M XUMHUYECKUE CBOWCTBA
(oOmmMe kak MpencTaBUTENs Kiacca KUCIOT W creruduueckue). Vcrnomp30BaHWE HHUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YAOOpeHWH. XWMHUYECKOe 3arps3HeHHe OKPY)KAroIIeH Ccpeabl
COCMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsS3HEHHE BO3qyXa, MOYBBI W BOJ0EMOB). Docdop,
ajuoTpornHeie Moaudukanuu Gocdopa, Gusnveckre U xumudeckue cpoiictea. Oxcua docdopa (V) u
¢dochopras kucnora, pusMUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomp3oBanue QocdatoB B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

OO0mmas xapakTepucTrka meMeHToB [VA-rpynmel. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbIC
CTCTICHH OKHCIICHHS. Y TJIEPO/, AJUIOTPOITHBIC MOTU(PHUKAIIUH, PACIPOCTPAHEHUE B IPUpOIE, (pu3nueckue
U XUMHYecKue cBoicTBa. ApcopOmus. KpyroBopor yrimepoma B mpupone. OKCuapl yriepona, HX
(U3MYECKUE U XUMUYECKHE CBOWCTBA, JNCHCTBHE Ha KUMBBIC OPraHU3MBbI, TOJIYYCHUE M TPUMCHEHHE.
DKOJIOTHYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ OKcHaoM yriepona (IV), rumores3a rio0abHOTO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN 3 (deKT. YTonmbHas KUCIOTa U €€ CONHN, MX (PU3NIEeCKHe U XUMHUIECKIE CBOUCTBA,
noydeHre M npuMeHeHne. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. Mcmonp3oBanne KapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SIMCTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COSNWHEHHSIX yriiepoaa (MeTaH,
3TaH, YTHIIEH, alleTHUIICH, 3TaHOJI, TJINIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIEBOIOPOIOB
(yromnp, mpupoAHBI Tra3, He(Tb), MPOAYKTHl HX IMepepadoTku (OCH3MH), MX poOilb B OBITY H
MPOMBIIUICHHOCTU. [TOHSITHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHMpaX, OeliKax, yrieBojax — M MX
POIH B JKM3HU YeToBeKa. MaTtepualibHOe eJMHCTBO OPTaHNYECKUX M HEOPTaHUIECKUX COCTMHEHUN.

Kpemuuii, ero ¢usudeckue W XUMHUYECKHUE CBOMCTBA, MOJyueHUEe M NpuMeHeHue. COoeaMHEHUs
KpeMmHUsi B mpupone. OOmme mnpencraBieHus: o6 oxcune kpemHus (IV) U KpeMHHEBOW KHCIOTe.
CunmkaTel, UX HCIONIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEHIe CTpOUTENbHBIE MaTepUabL:
KepaMHKa, CTEKJI0, LeMeHT, OeToH, kene300eToH. I[lpobmemMbl 0€30mMacHOTO  WCIIONB30BaHUS
CTPOUTETHHBIX MAaTEPUATIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii Ixcnepumenm:

n3ydeHue oOpa3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IPOBEICHUE
KAYeCTBCHHBIX PEAKIMi Ha XJIOPHI-MOHBI W HAONIOJACHUE TIPU3HAKOB WX MPOTCKAHUS, OIBITHI,
oTpaxkariue (U3NYECKHE M XUMHUYSCKHE CBOWCTBA TaJIOTCHOB M HUX COCJAMHEHUH (BO3MOXKHO
WCIIONb30BaHNE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HaKOMIIEHUE ¢ 00pa3liaMu Cephl U €€ COSTUHEHHUAMHU (BO3MOXKHO HCIIOJIb30BaHHUE BHIEOMATEPHAIIOB),
HaOJIIOJICHUE TIpoliecca OOYIJIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynehaT-uoH W HaONrofeHWe TpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (M3NYECKHUMH CBOWCTBAMU
aszota, ¢ocopa U UX CoeAMHEHUH (BO3MOXKHO MCITIOJIb30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (ochopHBIX YHAOOpEHUH, MoyydeHHue, COOMpaHue, paclo3HaBaHWE U HM3yueHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHSA H (ochaT-WOH W H3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
WCIOJIb30BaHUE BHJICOMATEPHUAJIOB), U3yUeHHE MOJENeH KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢ymiepeHa, 03HaAKOMIJICHHE C IIPOLIECCOM aJICOPOIINN PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJMy4YeHre, cOOUpaHue, paclio3HaBaHWE W W3YYEHHE CBOMCTB YTIIEKHCIIOTO
rasa, MpPOBEJICHUE KAaYECTBEHHBIX PEAKIMH HAa KapOOHAT M CHUJIMKAT-MOHBI W WU3YyYCHHUE IPU3HAKOB UX
MPOTEKaHUsl,  O3HAKOMJIEHHE C  TPOAYKIHEH  CHIUKATHOW  MPOMBIIIIEHHOCTH,  peIICHHe
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BakHelIrne HeMeTauTbl U UX COCTUHEHHSD».

MeTalJibl U MX COETHHEHUSI

OO0mas XapakTepuCTUKa XUMHUYECKHX DJIEMEHTOB — METAJIOB HAa OCHOBAHWHM HMX TIOJOXKCHHS B
Ilepuoanueckoit cucteme xumuueckux 3neMeHToB J. Y. MenpeneeBa u ctpoeHust atomoB. CTpoeHue
MeTauIoB. MeTauinueckasi CBSI3h M METANTHYECKAas KPUCTaUIMUeCKass PermeéTKa. DIEKTPOXUMHYSCKHA
psAA HanpsDKeHWH MeTauioB. Du3nueckne M XUMHUECKHE CBOMcTBa MeTayuioB. OOmue CrocoOb!
nosrydeHus: MeTayyioB. [loHsATHE 0 KOPPO3MH METAUIOB, OCHOBHBIE CHOCOOBI 3allIUTHI X OT KOPPO3HUHU.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHHNA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: nojiokeHue B llepuonmnueckoil cucrteMe Xumuueckux anemeHToB [I. .
MenneneeBa, CTpOSHHE UX aTOMOB, HAXOXKJICHHE B mpupoae. Pu3ndecKkne U XUMHIECKIE CBONCTBA (Ha



npuMepe HaTpus U Kanusa). OKCUIBI U TUAPOKCUABI HATPUA U Kanus. [I[puMeHeHne menoYHbIX METalIoB
U UX COCIUHEHUI.

[[enouHo3eMenbHbIE METAIBI MarHuii M Kajdbluil: monokeHue B Ilepuomuyeckoil cucteme
xuMudeckux anementoB [. . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaxOX/JeHUE B npupojie. Puznueckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCH, THAPOKCHII,
conn). JKEcTKoCTh BOBI 1 CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoaudeckoil cucreme xumuueckux sneMeHToB [[. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJAeHne B mpupoae. Du3MUecKkHe W XUMHYECKHE CBOMCTBAa aTIOMUHUS.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH 1A ATFOMUHUSI.

Kenezo: nonoxkenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. WM. Menneneesa,
CTPOCHUE aToMa, HaxoxkjAeHue B mpupone. Puznyueckrue U XUMUYECKHUE CBOWCTBa Keje3a. OKCHIbI,
ruapokcunbl u conu xenesa (I1) u xemnesa (I1I), mx cocras, CBOKCTBA U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMIJICHUE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MYCCKUMHU CBOWCTBAMH, H3yUCHHUC
pe3ynbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHA KalbIIUS M HATPUS C BOMOHM (BO3MOXXHO HCIIOJIB30BAHHE BHEOMATEPHAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHUS Kele3a B  KHUCIopoae (BO3MOXKHO
WCTIONIb30BaHME BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKaHMs KAa4eCTBEHHBIX PEaKIuil Ha MOHBI: MarHUs,
KaJIBIUs, aMIOMHHNS, WHKA, xene3a (1) u xemesa (I11), meau (11), HabrOHEHNE M OTMTMCaHKE TPOIIECCOB
OKpalllMBaHUS IUIAMEHM HMOHAMHM HATpWsl, Kauus ¢ Kaublusg (BO3MOXXHO  HCIOJB30BaHUE
BUJICOMATEPUAIIOB), HUCCIIC0BaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHMS U TUIPOKCHIA IUHKA,
pellleHne SKCIIePUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeHIne MeTalTbl U X COSIMHEHUS.

XuMHS U OKPY’KAOLIAsA cpeaa

BemectBa u Marepuanbl B MOBCETHEBHOM KU3HH YelIOBeKa. be3omacHoe UCoap30BaHre BEIIECTB
1 XUMUYECKHX peaknuid B ObiTy. [lepBas moMoIs mpy XUMHUYIECKIX 0XKOTaX U OTPaBICHUIX.

XuMUYecKoe 3arps3HeHHe OKpyXKawmiell cpensl (mpemenbHas AOMyCTHMAasi KOHIIEHTPAIUS
BemiecTs, Aanee — [1/IK). Pons Xxumun B perieHr# 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3yYeHue 00pa3ioB MaTepHalioB (CTEKJIO, CIUIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIIHI).

Mescnpeomemmunle ceasu

Peanmuzanmsi MEXIPEAMETHBIX CBSI3€H NMPHU M3YYCHHH XUMHUU B 9 Kilacce OCYIIECTBIACTCS 4epe3
WCIIONIb30BaHME KaK OOIINUX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK M TIOHSATHH, SBISIOMINXCS CHCTEMHBIMU
JUTSL OTACITBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO01Me eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAyYHBIM (hakT, TUIIOTE3a, 3aKOH, TCOPHs, aHaJIu3,
CUHTe3, Kiaccuukamms, MepHOANYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHHE,
MOJIeJb, SIBJICHHE, TAPHUKOBBINA 3PHEKT, TEXHOIOTHSI, MAaTEPHUAITEI.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PaTHOAKTHUBHOCTD,
MOJICKYJIa, O3JICKTPUYECKUM 3apsj, MPOBOJHUKH, TIOJIYIIPOBOJHUKH, JUIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOpP, pPacTBOPUMOCTS,
KpUCTAJUTMYECKash PeNIéTKa, CIUIaBbl, (DU3MUYSCKUE BEJIUYMHBI, CAMHUIBI HU3MEPEHHS, KOCMHUECKOES
MIPOCTPAHCTBO, TUIAHETHI, 3BE37161, COTHILE.

buonorus:  ¢otocuHTe3, nbIXaHWe, OWoOcdepa, OKOCHCTEMa, MHUHEpalbHbIE yIoOpeHwUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbHEIE BEIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHepalbl, TOPHBIC MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOTUTUBO, BOJIHEIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHEIE pe3yNbTaThl OCBOCHHMS TIPOTPAMMBI OCHOBHOTO O0IIEro 00pa3oBaHUsl JOCTUTAIOTCS B
xo/le OOy4YeHHS XWMHUH B €IWHCTBE YYeOHOW W BOCIIHTATENbHON AESTEIHHOCTH B COOTBETCTBHUHU C
TPAJUIIUOHHBIMA  POCCUHUCKUMHU  COIUOKYJIBTYPHBIMH W  JYXOBHO-HPAaBCTBEHHBIMU I[CHHOCTSIMH,
MPUHATHIME B OOIIECTBE MPaBUWIAMU U HOPMAaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINN 00YJIarOIINXCSI.

JImaHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MO3UTHBHBIX ICHHOCTHBIX OPUEHTAIUI M PACIIUPEHHUE OIBITA ACITCILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) naTpruoTH4€eCKOro BOCIMTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K OTCUSCTBCHHOMY KYJIBTYpPHOMY, HCTOPHYECCKOMY M HAyYHOMY
HACJICJTUIO, TIOHUMaHHS 3HAUCHUS XMMUYECKONW HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BIQIETh JOCTOBEpHOW WHGOpPMAIE O TEepelOBBIX MJOCTIDKEHUSX W OTKPBITHAX MHPOBOH U
OTEUYECTBEHHOI XUMUH, 3aNHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPa U OOIIIECTBA;

2) rpa:ka1aHCKOr0 BOCIIUTAHUS:

MIPEJICTABJICHUST O CONHMAIBHBIX HOPMaX W MpPaBHUIIaX MEXIUYHOCTHBIX OTHOIICHUI B KOJUIEKTHBE,
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-MCCIeI0BaTENbCKOH,
TBOPYECKOW U JPYTUX BUIAX JEATCILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
IIpyU BBIIIOJIHCHUN y‘-IC6HI)IX, IMMO3HABATCJIbHBIX 3aJia4, BBIIOJHCHUN XWUMHWUYCCKUX OJSKCIICPUMCEHTOB,
CO3MaHNN Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIHM B TPOIECCE ATON
y4eOHON JesTEeNHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEIEHHWE U TMOCTYIKHA CBOMX TOBAPHILCH C
IMMO3MIMHN HPABCTBCHHLBIX M ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUusA HOCJ'ICI[CTBI/II\/'I IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHHUA:

MHUPOBO33PEHUECKHE IPEJICTABICHUS O BEIIECTBE W XMMHUYECKOW PEAaKINH, COOTBETCTBYIOIINE
COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIINEC OCHOBY JIS IMMOHMMAHUA CYITHOCTHU Haquoﬁ
KapTUHBI MHpa, TPEACTAaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS MPHPOJBI, B3aMMOCBS3IX
YeJI0BeKa C MPUPOIHOM Cpefoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHLIC MOTHBBI, HAITPABJICHHBIC HA MMOJYYCHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XOI[I/IMI)IG
JUisi  OOBSICHEHUs HAOJIOaeMbIX MPOIECCOB U  SBJCHHWMA, IO3HABATEJIbHOW, WH(POPMAIMOHHOW U
YUTATEIBCKOW KYJIBTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSTENBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpEeC K OOYYeHHI0 W TO03HAHMIO, JII0O0O3HATEIBLHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHMI0, TIPOCKTHOH W WCCIEAOBATENbCKONW JESATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HATPaBIEHHOCTH U YPOBHsI 0OYYEHUS B TabHEHIIEM;

4) dpopMupoBaHNs KYJIbTYPHI 310POBbIA:

OCO3HaHWE TIEHHOCTH JKW3HHW, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKU Ha
3I0POBBIA 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUN M HETPUSTHE BPEIHBIX NMPHUBBIYEK (YHIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHHUS MTPaBHJI 0€30TIACHOCTH TPH 00pallleHuH
C XUMHUYCCKHUMMU BCIIIECCTBAMU B 6[)ITy u peaJ’IbHOﬁ KH3HU,

5) Tpy10BOro BOCIMTAHMSA:

WHTEpEC K IMPAKTHYECKOMY U3yUeHUI0 podeccuii u Tpyaa pa3IuIHOTO PO/Ia, YBAKEHUE K TPYyAY U
pe3yJibTatam TPYJOBOM AEATEIbHOCTH, B TOM YHUCJE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWM MO
XUMHH, OCO3HAHHBIA BBIOOp WHIWBUAYAIBHOH TPACKTOPHU TIPONOJDKEHHSI OOpa30BaHUS C Y4ETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEN,
yCHemHoW Mpo(eCCHOHANBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTBH
aJanTUPOBATHCS B MPOGECCHOHATLHOM CpeIe;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:

9KOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 W 0e30macHOro obpasza KM3HH, OTBETCTBEHHOE
OTHOIIIGHWE K COOCTBEHHOMY (HU3UYECKOMY M TIICHXMUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTHU
coOJrOIeHrsT TpaBWJI OE30IMIACHOTO TIOBEJCHMSI MpPH padoTe C BEIIECTBAMH, a TAaKXKE B CHUTYaIHsX,
YIPOXKAIOIIUX 3/I0POBbIO U AKU3HU JIFOJIEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJlydaeMble TPU HM3YYCHHH XWUMUH, IS pelleHHs 3afad,
CBSI3aHHBIX C OKPY Kalollled MPUPOJHON CpeloM, NJisi MOBBIINICHUS YPOBHA SKOJOTHYECKON KYJbTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa JKOJOTHYECKHX NPOOJEM M MyTeH WX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOM MPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC s (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTEMa, IMPOIIECC,
SKCMIEPUMEHT W JpPYyToe.), KOTOpPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAYYHOH
KapTUHE MUpPa, W YHHUBEpCAIbHbIC YyYeOHBIC JCHCTBUS (IMO3HABATCIbHBIC, KOMMYHHUKATHBHBIC,
pPETYIATUBHBIE), KOTOpble OO0ecrmeyuBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYCOHOU e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jloruyeckme aeiicTBus:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS TPH OCBOCHWH 3HAHWH: PaCKpHIBATH
CMBICTT XMMHUYECKHNX ITOHSITHI (BI)IZ[GJ'ISITI) X XAapaKTCPHLIC IMPU3HAKH, YCTAaHABIWBATH B3aMMOCBA3L C
IPYTHMUA TIOHATHSIMH), HWCIOJB30BaTh MOHATHA i OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPUKAIIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
YCTaHaBJIUBAThL MPUYUHHO-CIICACTBCHHLBIC CBA3HU MCEKAY 00BEKTaMU N3y4YCHUA, CTPOUTH JIOTHUYCCKUC
pacCyKacHusd (I/IH)IyKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOUYCHU A,

YMEHHE TPUMEHITh B TMpOIecCe TIO3HAHWS TMOHATHA (IIPEeIMETHBIE W METalpeIMETHEIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJIENIN, UCIIOIb3yeMble B XUMHUH, IPE0OPa30BBIBATh IIMPOKO MPUMEHSIEMBIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKasi GopMmylia u
ypaBHEHHE XHMHYECKOW PEaKIUi — MPHU PEHIeHHH y4eOHO-TIO3HABATEIHHBIX 3adad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK H3y9aeMbIX
06’LCKTOB — XHMHYCCKHX BCHICCTB W XHMHYCCKUX peaKHHﬁ, BBISBIIATD O6HII/IG 3aKOHOMCPHOCTH,
MMPUYINHHO-CIICACTBCHHLBIC CBA3U U IIPOTUBOPCYUA B U3YUACMBIX ITPOLCCCAX U ABJICHUAX.

Ba3oBble uccienoBaTe/IbCcKue AeCTBUA:

YMCHHE HCIIOJb30BATh IMOCTAaBJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, 4@ TAKKC B
Ka4yeCTBE€ OCHOBbBI OJIsd (I)OpMI/IpOBaHI/IH TUIOTE3bI IO IMPOBCPKE IMIPABUIBHOCTH BbICKA3bIBACMbBIX
CY>XJICHHUI;

MpHOOpPETEeHNE OMBbITa 10 IUIAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEIECHUIO YYEHUYECKHX
SKCTIEPUMEHTOB, YMEHHE HAONIONAaTh 3a XOJOM IIPOIlecCa, CaMOCTOATEIHLHO TPOTHO3MPOBATH €T0
pe3ynbTaT, (QopmynHpoBaTh 0000mEHNS ¥ BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHOTO OIIBITa,
WCCIIEJIOBAHNS, COCTABJIATH OTYET O MPOJIEIAaHHON padoTe.

Pa6ora ¢ undgopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh H HHTEPIPETHPOBATH HH(OPMAIIHIO PA3TUYHBIX BUJOB U (HOPM
MIPEJICTABJICHUS, TTOJIy9aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJICPIKaHUsl, CIIPaBOYHBIC TTOCOOUs, pecypchl MIHTEepHETa), KPUTHUECKU OIICHUBATH IIPOTHUBOPEUMBYIO U
HEI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPHUMEHSTh pa3jMyHble METOABI M 3allpoChl NpPU TOUCKE W 0TOOpe WHMOpMAIUU U
COOTBETCTBYIONUX JJAaHHBIX, HEOOXOMUMBIX JUIS BBHINOJHEHHS Y4YeOHBIX W TIO3HABATENbHBIX 3a7ad
onpeAenEHHOr0 THIA, MNPUOOPETEeHHWE oOmnbiTa B 00JacCTH  HCMOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJCHWE KYyJNbTypOH AaKTHUBHOTO WCIOIb30BaHUS Pa3sUIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMpATh ONTUMAIBHYIO (DOpMY Tpe/CTaBlIeHUsT WHGOPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3a/adi HECIOKHBIMH CXE€MaMH, TuarpaMMmamy, IpYruMH (opMamMu
rpaduKku 1 UX KOMOWHAIIHSIMY,

YMEHHE WCIONb30BaTh W aHAIM3UPOBAaTh B Tporecce Y4eOHOH ©  HCCIIEA0BaTENbCKON
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSIHHUW TPOMBIIIICHHOCTH, CEJIBCKOI'O XO3SIHUCTBA U TpaHCIIOpTa Ha
COCTOSIHHE OKPY>KaIOIIeH IPUPOTHON CPEIbL.

KoMMyHHKaTHBHBIC YHUBeEPCAJIIbHBIE y4eOHbIE JeliCTBUS:

yYMEHHS 33/1aBaTh BONPOCHI (B XOje jauaiora u (W) JUCKYCCHUW) MO CYMIECTBY OOCYyXIaemMoun
TEMBI, q)OpMy.HI/IpOBaTL CBOU MPECIIONKEHUA OTHOCUTEIIBHO BBINTIOJTHCHUSA HpeJIHO)i(eHHOi/’I 3aJa4u,



YMEHUSI MPEACTABIATh IONYYEHHBIC PE3YyJIbTaThl IO3HABATEIBHOW MAESITEIBHOCTU B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JA€JaTh IMPE3CHTALUI0 PEe3ybTaTOB BBINOIHEHUS XMUMHYECKOTO 3KCIEPHMEHTA
(;1abGopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATEIHHOW U
WCCIIEIOBATEIbCKON JESITENFHOCTH TPU PEUICHHH BO3HUKAMOIIUX IMPOONIEM Ha OCHOBE y4€ra OOIIHX
MHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCYyXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHALAS COBMECTHBIX JEHCTBUM, ONpPENEJICHUE KPUTEPUEB IO OLIEHKE KAueCTBA BBIIOJHEHHOU
paboTsI U IpyTHE).

PeryasiTuBHbIe yHUBeEPcAIbHbIE Y4eOHbIE A€l CTBHUSL:

YMEHHME CaMOCTOSTENIbHO OIpENeNsITh LEeIN JAEATENbHOCTH, IIJIaHUPOBATh, OCYILECTBISTH,
KOHTPOJINPOBAaTh M TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO IESTEIHHOCTh, BHIOMpaTh Hamboiee
3¢ deKTHBHBIE CIIOCOOBI peleHNsT YUeOHBIX 1 MO3HABATEIbHBIX 33/1a4, CAMOCTOSITENBHO COCTABISATh WIN
KOPPEKTUPOBATH MPEUIOKEHHBIA aJTOPUTM JCHCTBUI MPHU BHINOJHEHUHU 3alaHUN ¢ YIETOM MOITYUYEHUS
HOBBIX 3HAHWH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEAKIHAX, OIEHWBAaTh COOTBETCTBHE
MOJIYYEHHOI'O0 pe3yJibTaTa 3asBICHHOW €M, YMEHHE MCIOJIb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB 10 OCBOSHUIO 00S3aTETFHOTO COAEePIKaHUs, YyCTAHOBIEHHOTO
JIAaHHOU (peepalibHOM paboueii MPorpaMMoil, BBIIEISIFOT: OCBOCHHBIC 00yJYaIONIMMHUCS HayYHbIC 3HAHMSI,
YMEHHS U CIIOCOOBI ACUCTBUH, crienn(UIeCKe sl MPeAMETHOM 001acTh «XUMHS», BUIIBI ICATSIILHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIlHsIX.

K koHiy oOyueHus B 8 kjacce mpeaMETHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hopMHUPOBaHHOCTH y 00YUJAIONITUXCS YMEHUH:

® PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHN: aTOM, MOJIEKYJA, XUMUYECKUNA FJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh (OHOPOIHAS M HEOTHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILIeCTBA, MOJb, MOJIIpHas
Macca, MaccoBasl JIONII XMMHUYECKOTO DJIEMEHTa B COSAMHEHHH, MOJIIPHBIA O00BEM, OKCHUI,
KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEHEHb OKHUCICHUS, XUMUYECKas
peaknusi, Kiaccu(UKalMs peaKlyid: peakld COCTUHEHUS, PEaKLUUH Pa3NIOKCHHUS, PEeaKLUH
3aMeIleHNs], peakiuu OOMeHa, 3K30- M JSHAOTEPMHUYECCKHE PEaKIUH, TeIIoBod 3QeKT
peaxkium, Sapo aToMma, dJIEKTPOHHBIM CIoW aToMa, aroMHas opOWTalb, paguyc aToma,
XUMUYECKas CBA3b, MOJSPHAs U HEMOJISIPHAsl KOBAJICHTHAsI CBSI3b, HIOHHAS CBSI3b, MOH, KATHUOH,
aHUOH, PacTBOpP, MaccoBas JI0JIsl BEIIeCTBa (MPOLIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHATH 3TU MOHATHUS MPU
ONMCAHUM BEIIECTB U UX MPEBPALICHUM;

® IICTIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBIieHHS (OpMyN BEUIECTB M YpaBHEHHH
XUMUYECKUX PEaKIuii;

® OIIpE/ICIISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTCTEHb OKHCICHUS
3JIEMEHTOB B OMHApPHBIX COEIWHEHMSX, IPUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coeMHEHN 1O (QopMyaaM, BHJ XHMHYECKOH CBs3M (KOBaJeHTHass W HWOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici [lepuognyeckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPUPOBATh HIOHUMAHKE
MEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOKEHHUS B
Ileprogmueckoil cucteme, 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YUEHHs], 3aKOHAa ABOraipo;

® ONKCHIBATh M XapaKTepwu3oBaTh TaOMUuHyr ¢opmy [leproamueckoil CHCTEMBI XHUMHYECKUX
AJIEMEHTOB: Pa3lIN4aTh MOHATHS «TJIABHAs MOArpynmna (A-rpymma)» u «moOodHas MOArpyIa
(Bb-rpymma)», Manele u OOJBIIME TEPUOJbI, COOTHOCHTh O0O3HAYEHUS, KOTOPBIE WMEIOTCS B
tabmuue «llepuoanyeckas cuctema xumuyeckux osnementoB J. M. Menneneesay ¢
YUCIIOBBIMU XapaKTEPUCTHUKAMH CTPOSHUS aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB M 3apsi
s1pa, o0IIIee YHCII0 AIEKTPOHOB U PACTIPEIeTICHHE UX 10 AIEKTPOHHBIM CIIOAM);

¢ Kaccu(PpUIMPOBAaTh XUMHUYECKHE IJIEMEHTHI, HEOPraHWYECKHE BEIIECTBAa, XUMHUYECKHE PEaKIINU
(110 YuCIy ¥ cOCTaBy y4acTBYIOIIUX B PEAKIMH BEIIECTB, 10 TEIUIOBOMY dPQEKTY);



® XapaKTepu30oBaTh (ONUCHIBATh) OOIIME XMMHYECKUE CBOICTBA BEIIECTB PA3JIMUYHBIX KJIACCOB,
HNOATBEP)KIasl OINUCAHUE IPUMEpPaMM  MOJIEKYJSIPHBIX ~ YPaBHEHUM COOTBETCTBYHOIIUX
XHMHYECKUX pPEeaKiIuii;

® [IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH
NPOTEKAaHUS! XUMUUYECKHUX MPEBPAILICHUI B PA3INYHBIX YCIOBHSX;

® BLIYHCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MacCOBYIO JOJIO
XHUMHYECKOT0 3JeMEHTa Mo (opMyse COelTMHEHHUS, MacCOBYIO JIONIO BEIECTBa B pacTBOpE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMUYECKON PEaKLUH;

® [IPUMEHATh OCHOBHBIE OIEpAllM{ MBICIUTEIBHON NESTEIbHOCTH — aHAIU3 U CUHTE3, CPAaBHEHHE,
o0o0mIeHne, CcUCcTEMaTU3aluio, KIacCU(UKAIMIO, BBIABICHUE NPUYUHHO--CIEICTBEHHBIX
CBsi3el — 7Sl U3Y4YCHHUS] CBOWCTB BEIICCTB M XMMHYECKUX PEaKIHi, €CTeCTBEHHO-HAY4HBIC
METOAbI MO3HAHUS — HaOII0EHUEe, U3MEPEHUE, MOAEIUPOBAHHUE, SKCIICPUMEHT (pEalbHbId U
MBICJICHHBIH );

e Clle/IoBaTh MPaBUJIaM IOJIB30BAHUS XUMHUECKOW MOCYNOW U J1a0opaTopHBIM 00OpYAOBaHHEM, a
TaKKe TMpaBwiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSAMH IO
BBIMIOJTHEHUIO  JTAOOPATOPHBIX XMUMHUYECKUX OINBITOB MO TOJYYEHHIO M  COOUpPaHHIO
ra3o00pa3HBIX BeIIeCTB (BOXOpONa © KHCIOPOAa), MPHUTOTOBICHHUIO PacTBOPOB C
ONpeAeNEHHONM MAacCOBOM J0JIe pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOAUTH
XMMHYECKHE DKCIIEPUMEHTHI M0 PaclO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHCIOT C TIOMOIIBIO
WHAUKATOPOB (JJakMyc, (heHoNM(TaNenH, METUIIOPAHXK U JPyTHE).

K xonuy o0y4enus B 9 kiacce mpeaMeTHbIC pe3ybTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPa’KaTb

c(OpMHUPOBAHHOCThH y 00YYArOIIUXCS] YMEHUH:

® PacKpbIBaTh CMBICT OCHOBHBIX XHMHMYECKHX MOHSATHHA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJEKYIa,
MOH, KAaTHOH, AaHWOH, TMPOCTOE  BELIECTBO, CJIOKHOE  BEIECTBO, BaJEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, CTENCHb OKHCIICHHS, XUMHYECKas peaklus, XUMUYecKas CBS3b,
TermoBoi 3 (deKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, SIEKTPOIUTHI, HEANIEKTPOIHUTEHI,
ANEKTPOIUTHYECKAST JTUCCONMAINS, PEAKUUH HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYEeCKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBIE PEAKLUUH, OKHCIUTEIbHO-BOCCTAaHOBUTEIbHbIC
pEeaKIuu, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOIIHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHAS, HOHHAS, METAJTMUECKas), KpHCTAIUTHYECKast
peméTka, KOppO3Hs METAJJIOB, CIUIABBl, CKOPOCTh XHUMHYECKOH pEaKLuH, IMPerenbHO
nonyctumMas koHuentpauus 11K BeniecTsa;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHITHH U PUMEHSATH 3TH MOHITHS MIPH
OTIMCaHHM BEILECTB U UX MPEBPAICHNN;

® JICTIONIb30BAaTh XMMHUYECKYI0O CHMBOJIMKY Ul COCTaBleHHMA (DOpMyJd BELIECTB U ypaBHEHUIl
XUMHAYECKHX PEaKIINK;

® OIIPENENsATh BAJICHTHOCTb M CTENEHb OKHCIEHHS XUMHYECKHX 3JIEMEHTOB B COCAMHEHMAX
Pa3InYHOro COCTaBa, MPUHAIUIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJlacCy COCIUHEHHUH 110
dopmynam, BUA XUMHYECKOH CBs3M  (KOBAJICHTHAs, WOHHAs, MeTaJuln4eckas) B
HEOPTraHMYECKUX COCAMHEHHSAX, 3apsJ] MOHA MO0 XMMHUYECKOW (opmylie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAax HEOPraHWMYECKUX COCIMHEHHH, THUI KPUCTAIMYECKOH PEIETKH
KOHKPETHOTO BEIeCTBa,;

e packpbiBaTh cMbicn Ilepuoguueckoro 3akoHa [[. U. MenzgeneeBa W J€MOHCTPUPOBATH €ro
MOHUMAaHHWE: OMKCHIBATh W XapakTepu3oBaTh TabamuHyo Qopmy [lepuoamueckoil cucTeMsbl
XUMHAYECKHX 3JIEMEHTOB: pa3jindaTh MOHATHS «TJIaBHas moArpymnmna (A-rpynmna)» u «moOoyHast
noarpynna (b-rpynma)y», maneie u OosblIMe NMEPUOABI, COOTHOCHUTH 0O03HAUCHHMS, KOTOpHIC
UMEIOTCSI B TIEPUOJUYUECKON TaOINHIe, ¢ YMCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, o0IIee YUCIO JIEKTPOHOB U paclpeiesieHHe uX
MO 3JEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
JJIEMEHTOB U UX COCJUHEHHWH B TIpejieiax MallblX MEepPHOJIOB U TIAaBHBIX MOJATIPYII C YYETOM
CTPOCHUS HX aTOMOB;

® KIacCCU(PHULINPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHWYECKHE BELIECTBA, XUMHUECKUE PEAKLUH
(mo uWcny M COCTaBy Y4YacTBYIOLIMX B PEAaKLUMH BEIIECTB, IO TemioBoMy 3¢ddekry, 1o
WU3MEHEHUIO CTENICHEH OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB);



® XapaKTepru30BaTh (OMUCHIBATL) OOIIHE W CIENU(DUUCCKHE XUMHUYECKHE CBOMCTBA TPOCTBHIX M
CIIOXKHBIX BEIIECTB, NOATBEPXkAas OMHCAHHWE IIPHUMEpPaMH MOJEKYJISPHBIX ¥ HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

® COCTaBJISITh YPaBHEHHS 3JCKTPOIUTUUCCKON TUCCOIMAIIM KUCIIOT, IIEN0YeH U COJIeH, MOJHbBIE U
COKpaIlEHHbIC YpaBHEHHS peakuii HOHHOTO OOMEHA, ypaBHEHUS PEAKLUi, T0ITBEP K IAIOIINX
CYLIECTBOBaHUE TCHETHUECKON CBSI3M MEX/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® PACKpHIBATh CYITHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKINil MOCPEICTBOM COCTaBICHHUS
AIIEKTPOHHOTO OaaHca 3TUX PeaKiluil;

® IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH TPOTEKAHUS
XUMUYECKHX MIPEBPAILCHUH B Pa3JINUHBIX YCIOBHSX;

® BLIYHCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MacCOBYIO JOJIO
XHUMHYECKOT0 3JeMEHTa Mo (opMyse COelTMHEHHUS, MacCOBYIO JIONIO BEIIECTBa B pacTBOpE,
MIPOBOJIUTH PACUETHI 10 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

® COOIO/IaTh TPaBWIJIA TOJB30BAHM XUMHUYECKOH MOCyAol u Jab0opaTOpHBIM OO0OpYJOBaHHUEM, a
TaKKe MpaBwiia 0OpalieHus ¢ BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKITUSMH IO BBITOITHEHUIO
na00paTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO M COOMpaHHIO ra3000pa3HbIX BEILECTB
(aMMHuaKa u yrJIEKHCIIOTO Ta3a);

® IPOBOJIUTh PEAKIH{, TOJTBEPKAAMONINE KAaYeCTBEHHBI COCTaB pA3UYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBEIM IYyTEM XJIOpUI-, OpOMHI-, HOAWUI-, KapOoHaT-, docdar-, cummkar-,
CyJ'Ib(i)aT-, TUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBbI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX BEIIECTB;

® IPUMEHSTh OCHOBHBIE OTIEPAIMY MBICITUTEIFHON JESITeTFHOCTH — aHAIN3 M CHHTE3, CPaBHEHHE,
00001IIeHIe, CUCTEeMAaTH3aINIO0, BRIABICHHE MPUYNHHO-CIICJICTBEHHBIX CBA3EH — ISl M3YUCHHUS
CBOMCTB BEIIECTB M XHMHUYECKUX pEaKInid, €CTEeCTBEHHO-HAyYHBIE METOABI IMO3HAHUS —
HaOJroIeHNe, U3MEPEHUE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PEaNbHbIA M MBICTICHHBIH ).



TEMATHUYECKOE IIVIAHUPOBAHUE
8 KIIACC

KoauuecTBO yacoB

Ne HanMeHoBaHue pa3jaeioB U TeM K I JJleKTpoHHBbIE (I (poBLIE)
/ orpa OHTPOJbHbIE paKTHYecKHe o6pazoBaTe e DeCYDe
n/n MPOrpamMMblI Bcero paGoThi paBoTh! pa3oBaTeJbHBIE PeCypChl
Paznen 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS
' TCCTBOSHAHIL U HTPAKTHACCKOU https://m.edsoo.ru/7f41837c
JIeSITeIbHOCTH YeJIOBeKa
bubnuoreka LIOK
1.2 BemiectBa 1 XuMUYECKUE PEAKLIUN 15 1 0 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxkHeiilnue npeacTaBuTe/ Il HEOPraHM4YecKNX BelllecTB
21 Boznyx. Kucnopoa. [lonsrue 06 6 0 0 bubmmorexa [IOK
' OKCHJaX https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kuciaorax u ] 0 1 bubmmorexa [IOK
' COJISIX https://m.edsoo.ru/7f41837¢c
23 Bona. Pactopsl. [Tonsitie 006 5 1 1 Bubmuorexa [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoreka [IOK
) HEOPTaHWYECKNX COSIMHEHUN https://m.edsoo.ru/7f41837¢
HUroro no pazneny 30

Paznen 3. llepuoguueckuii 3axon u Ilepuoanyeckas cucreMa xumMuieckux 31eMeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBS3b.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeakuuuun

[Tepuoauueckuii 3aKoH 1
Ilepuoanueckas cucrema

bubmmoreka IIOK

3.1 XUMHYECKHX 371eMeHTOB J]. 1. 7 0 0 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
' el https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTEJIbHBIC PEAKITHH
Hroro mo pazneny 15 buGmnorexa LIOK

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

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO YACOB I10
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9 KJIACC

KoanuecTBO 4yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K n (undposbie)
n/n nporpaMmbl Bcero ongpoan)Ie pﬁaKaneCKne oOpa3oBaTejbHbIE
padoThI padoThI pecypesi
Pa3jen 1. BemecTBO M XUMHYeCKME PeaKINU
1.1 [ToBTopenue u yriybOiaeHne 3HaHUHA 5 | 0 Bubmuorexa LHOK
' OCHOBHBIX pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTUYECKASL TUCCOLIUALIUS. ] 1 1 bubnuoreka [IOK
' XuMHAYeCKHe PEaKIlui B pacTBOPax https://m.edsoo.ru/7f41a636
HUroro no pazneny 17
Paszjnen 2. HemeTanjibl 4 UX coeIMHEHUS
21 OO0mas XapaKTepUCTHKA XUMHUUECKUX 4 0 1 bubnuoreka [IOK
' anemeHnToB VIIA-rpymnmel. ["amorens https://m.edsoo.ru/7f41a636
OO0mas XapaKTePUCTHKA XUMHUUECKUX
. Bu6nmoreka [JOK
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 0 0 https://m.edsoo.ru/7f41a636
COCTMHEeHHS
OO0mas XxapakTepUCTHKa XUMHUIECKAX
bubmuoreka LIOK
2.3 aneMeHToB VA-rpyrisl. A30T, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COCTUHCHHUS
24 snevenros IV Ay, Vitepon s 5 | 2 Butmrorexa LIOK
' o PYIIIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTMHEHUS
Uroro o pazaeny 25
Pa3znen 3. MeTaajibl 4 MX COeTMHEHUSI
N bubnmuoreka IIOK
3.1 OO01mue CBOWCTBA METAJIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubmuoreka IIOK
3.2 Bakneiimme MeTauTbl B UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen

4. XuMus U OKpy:Kaomas cpeaa



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

4.1 BemectBa 1 MaTepuasl B )KH3HU YeJIOBEKA 3 https://m.edsoo.ru/7f41a636
Wroro mo paznemy 3
PesepBHOE BpeMs 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N KonauuyecTBo yacoB Jara DJIeKTPOHHbIe U (POBbIE
Wy Temaypoxa Beero Kontpoabubie  IIpakTuyeckue R— o0pa3oBaTeJbHbIE
padoThI padoThI pecypchl
1 IIpenmet xumuw. Porh XUMUY B KU3HA 1 0 0 bubmmoreka [JOK
yejioBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 TTousiTre 0 MeTOAaX MO3HAHUS B XUMHUHA 1 0 0 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
, | Do o o | T piors | , 1 Buaoes 10K
patop P patl https://m.edsoo.ru/ff0d23dc
nmabopaToOpHBIM 000y IOBAHHEM)
4 Yuctele BemecTBa U cMecH. CrocoObl 1 0 0 bubnmoreka IJOK
paszneneHust cMecei https://m.edsoo.ru/ff0d26ca
D R | 0 | BuGorexa LIOK
prMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmunorexa LIOK
6 ATOMEI Kl MOIICKYIIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHE 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 0 0 bubanoreka [IOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/f0d2a6e
butmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 https://m.edsoo.ru/f0d2d50
10| Xenarsoonan hopeeyn. Bancmmmoens atouos i 0 0 BuGmorera LIOK
pMyJ1a. https://m.edsoo.ru/ff0d2eae
XAMUYECKHX DJIEMEHTOB
11 OTHoOcHTENIbHAs aTOMHas Macca. 1 0 0 bu6nmoreka IJOK
OTHOCHUTEINbHAS MOJICKYJISpHAST Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas g0 XUMHYECKOT0 DJIEMEHTA B 1 0 0 butmmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MonsipHas 1 0 0 Bbub6immoreka [IOK

Macca

https://m.edsoo.ru/ff0d5230
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Ddusznueckrue U XUMHUUYCCKUE SIBJICHUS.

butmuoreka [IOK

14 XuMHUUeCKas peaKius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky ¥ yCa0BUs NPOTEKAHUS Bu6mmoreka LIOK
XUMUYECKHUX PeaKIuit https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPAaHEHUS MacChl BELIECTB. Bu6mmoreka LIOK
XHUMUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brruncnenus konndecTBa, MacChl BEIIECTBA 10 bubmmoreka [JOK
YpaBHEHUSIM XUMUYECKHUX pPeaKInit https://m.edsoo.ru/ff0d5708
Kiraccudukanus XuMUIeCKIX peaKIiiii Bubmorexa [IOK

18 (coenMHEHUs, pa3IOKEHUS, 3aMEIICHYS, https://m.edsoo ru/f0d3 34
oOMeHa) DS-HN. :

19 M. B. JIoMOHOCOB — y4E€HBIN-3HLUKIONETUCT. bubmuorexa LIOK
O0600mIeHne 1 cuCTeMaTH3aNns 3HAHUH https://m.edsoo.ru/ff0d40c4

20 Kontponbnas pabora Nel no Teme «BemiecTBa Bu6mmoreka [IOK
Y XUMUYECKHE PEaKIIHI» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecs razos. CoctaB Bo31yXa. Bubmiorexa [IOK

21 Kucnopon — aneMeHT 1 mpocToe BELIECTBO. httos://m.edsoo ru/f0d448e
O30H DS/ ]
DuU3NYECKUE U XUMUYECKHAE CBOMCTBA Bu6morexa [IOK

22 KHCIIOpoa (peakiuu OKUCICHUS, TOPEHHE). hitos://m.edsoo ru/f0d4614
TTonsitue 06 oxkcumax s -
Crioco0sI TTOTy4YeHHsI KHCIOpoia B

23 1abopaToOpUu U MIPOMBINUIEHHOCTH. bubmorexa LHOK

https://m.edsoo.ru/ff0d497a

IIpumeHeHue kucaopoaa
TemnoBoii 3QPEeKT XUMUIECKOW PEeaKIiH, Bubnmorexa [IOK

24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/f0d4790
9K30- U DHIOTEPMUYECKHX PEaAKIIUIX
Tornuso (HedTh, yrois 1 MeTaH). BuGnnotexa LOK

25 3arps3HeHe BO3yxa, CIIOCOOBI €ro https://m.edsoo.ru/f0ddcda
MPEIOTBPAIICHHUS
[Ipakrnyeckas padota Ne 3 o Teme BuGmmotexa LOK

26 «llomydenue u co?npaHHe KHCIIOPO/Ia, https://m.edsoo.ru/fl0ddac2
U3YyYEHHUE Er0 CBOMCTBY

27 Bonopon — 31neMeHT U IpoCTOE BELIECTBO. bu6mmotexa [IOK

Haxoxnenue B mpupoze

https://m.edsoo.ru/ff0d4dd0
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du3nyeckue 1 XUMHUYCCKUE CBOMCTBA

butmuoreka [IOK

28 Bosopoja. [lpumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 To e 0 KHCIOTAX 1 CO bubnunoreka [JOK
FUITHE O RHCIOTAX 7 cOpIx https://m.edso0.ru/f0d50d2
30 Crioco0bI TToTy4YeHHs BOAOPO/Ia B bubnunoreka [JOK
nmabopaTopuun https://m.edsoo.ru/ff0d4dd0
| Do e o e Suoes 10K
(€. QIyHISHIC H CODMPAIE BOROPOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €r0 CBOUCTBY
N n bubanoreka [JOK
32 MounsipHblit 006EM Ta30B. 3aKOH ABOTaAPO https://m.edsoo.ru/f0d542¢
33 rasa no ero wsmeernony sommacorsy sewecrsa Butmmorexs LIOK
. Y Y Bell https://m.edsoo.ru/ff0d55a0
i 00BEMY
I B 10K
o https://m.edsoo.ru/ff0d5708
OTHOLICHWHU I'a30B
35 du3nyeckue U XUMUYECKUE CBOMCTBA BOJBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
. bubnuotexa [JOK
36 CocraB ocHoBanui. [lonsTHE 00 MHAMKATOPAX https://m.edsoo.ru/f0d59e2
31 mesmcwiens pactaops. Macoosan ons Bumiorera LIOK
H p PPl : https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
38| lipurorosnene pacrsopos o onpesenEon Bubmiorexa LIOK
P N 1 " P p peaen https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0Jieil pacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padora N2 no Teme «Kucnopos. bubanoreka [IOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccuuKanus, bubamnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 xuenomume, oenommi n aporepmmix BuSmaorerca LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcCHOBaHUS: COCTaB, KiIacCU(UKAIINS, butmmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lomydenue n XUMHYECKHE CBOWCTBA bubamoreka [HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccudukanms, butmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 IlonyyeHue U XUMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnunoreka [HOK
46 o
MOJTy4eHUs], XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
IIpakTudeckas padora Ne 6. Permenne
47 SKCIIEPUMEHTAIBHBIX 3a7ad TI0 TeMe bubmmoreka [HOK
«OCHOBHBIE KJTacChl HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN
48 I'eneTudeckas cBA3b MEXAY KiIaccaMu Bu6mmoreka [IOK
HEOPTaHWYECKUX COSIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnmoreka IJOK
49 O06o00uieHne U cucTeMaTU3alys 3HaHAK https://m.edso0o.ru/00ad9ch?
50 KonTponbaas padora Ne3 no Teme "OcHOBHBIC bubamnoreka [HOK
KJIACChl HEOPTaHUYECKUX COCTUHEHUH" https://m.edsoo.ru/00ad9¢la
IlepBbIe MOMBITKY KIACCHPUKATUN
51 XI/II\I;I/I‘ICCKI/IX JJIEMEHTOB. l(bE[OHH];I/Ie 0 rpymnmnax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JJIEMEHTOB
ITepuoanueckuii 3axoH u Ilepuoguueckas
52 CI/Ie(PTei/II; xzfqnqeszng 3neM:Il:T(§)§ I[.eIfI. ) bubmorexa LHOK
https://m.edsoo.ru/00ada52c
Meneneesa
53 Ilepuoasl, rpynbl, NOArPYMIIbI bubamorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomMoB. CoCTaB aTOMHBIX sIZIEP. bubmuotexa [{OK
H3oTormbl https://m.edsoo.ru/00ada342
T HHN KTPOHHBIX Y€K aTOMOB
55 Sﬂepl\(/zeeHTOeBalj_I[eepHIZ)(,)I[H‘leCK(:)?/'IOJCTI)CI?GMi)IOI[ 0I/I bubamorexa LOK
o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHUIECKOTO S7EMEHTa 110 Butmiorexa [IOK
56 ero nosuoxeHuto B Ilepuonuyeckoil cucreme

. . MenneneeBa

https://m.edsoo.ru/00ada824
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3unauenue [lepuonnueckoro 3akoHa st

bubmmoreka [JOK

37 DasBHTILL HAYIC 1 TPAICTHICH. A1 ! https://m.edsoo.ru/00ada96e
MemnneneeB — y4€HBI, IeJaror u TpaxaaHuH
58 DIIEKTPOOTPHUIIATEIIBHOCTH aTOMOB 1 bubmoreka [JOK
XHMHYECKHUX SJICMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
59 Honnas xumuueckas CBSI3b 1 https://m.e dscI)_E).ru /00adac34
60 KoBasieHTHas TToNsIpHAs XUMUYECKas CBS3h 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonsipHas XUMUYECKas CBS3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bubmuorexa LIOK
62 Crenens okncneHus I https://m.edscli).m/OOadae28
63 OKHCANTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 Eggg;ﬁzlii(ﬁfm 0adb076
65 KonTponbras padora Ne4 o Teme «Ctpoenue 1 bubnmoreka IJOK
aroma. XMMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 PesepeHslii ypok. O6o01enue n | bu6immoreka [IOK
CHCTEMAaTH3alMs 3HAHHI https://m.edsoo.ru/00adb33c
67 Pe3zepeHsiii ypok. O6o0uIeHne 1 1 bubanoreka [HOK
CHCTEMAaTH3alMs 3HAHHI https://m.edsoo.ru/00ad9cb2
63 Pe3zepeHsiii ypok. O6o0uieHne n 1 bubanoreka LIOK
cucTeMaTHh3alus 3HaHuil https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YHACOB I10 [TPOTPAMME 68
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9 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBbIE HU(POBBIE

Ne Tema ypoka K 1 HAata o0pa3oBaTeJIbHbIE
/i yp Beero OHTPOJIbHbIE PaKTHYECKHE u3ydenus P
padoThI padoThI pecypcbl
|| Do o Tepmomreea [ , ; BuGaionss LOK
o https://m.edsoo.ru/00adb59e
Menneneena
R ! 0 0 BuGmiorexa LIOK
PERIX TP https://m.edsoo.ru/00adb6b6
NEpUOJIOB
3 Krnaccudukaius u HOMEHKIATypa 1 0 0 bubnuoreka [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
Buael XuMuuecKkoi CBI3H U TUIBI Bu6nmoreka IJOK
4 .. 1 0 0
KPUCTAIUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbras padora Nel o Teme
5 «[loBTOpeHue u yriayoaeHne 3HaHUH 1 1 0
OCHOBHBIX pa3JIesioB Kypca 8§ Kiiaccay
Krnaccudukarus XuMUIeCKUX peakiui mo bubnuoreka [IOK
6 1 0 0
pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
7 Towmie o roveremm rereporem 1 0 0 Bubmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaxImsax
[lonATHE O XUMUYECKOM PaBHOBECHHU.
@DaKTOpHI, BIUIIONINE HA CKOPOCTh Bubmoreka [JOK
8 . 1 0 0
XUMHYECKOH peakinu v MOJI0KEeHUE https://m.edsoo.ru/00adc28c
XHUMHAYECKOTO PAaBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE 1 0 0 bubmoreka IIOK
peaxkuuu https://m.edsoo.ru/00adcade
10 Teopus 21EKTPOINTHYECKON TUCCOLUAIIH. 1 0 0 Bubmuorexa LIOK
CunbHbIC U c1a0ble 3JIeKTPOIHTHI https://m.edsoo.ru/00adcd68
. Bbubnuoreka [IOK
1 VoHHbIe ypaBHeHHs peaKiii ! 0 0 https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBONCTBA KUCIOT 1 OCHOBAHMI 1 0 0 bubmuoreka LIOK
B CBETE MPEJICTaBICHNH 00 https://m.edsoo.ru/00add5d8
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3JIEKTPOIUTUICCKOMN TUCCOIAITIT
XHUMHUYECKHE CBOMICTBA COJIEH B CBETE

13 MPECTABICHUI 00 SJIECKTPOTUTHIECKON bubmorexa LIOK
pea p https://m.edsoo.ru/00add8b2
JTHACCOIHALIIH
14 Tlonsatue o ruapoIN3e COJICH buGmiorexa LIOK
P https://m.edsoo.ru/00add9d4
. bu6nmoreka IJOK
15 O0o0061IeHNe U CUCTEMATH3ALUS 3HAHUI https:/m.edsoo.rw/00addd12
16 IIpaktrueckas padora Ne 1. «Pemrenue bubmmoreka [JOK
9KCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
17| oot anoommm Bu6mmotera LIOK
JICKTPOI FMCCOLIHMALIITA. https:/m.edsoo.ru/00addecO
XUMHUECKHE PEAKIUU B PACTBOPAXY
18 OO01as XapaKTEePUCTHKA TaJIOTCHOB. bubnuoreka [IOK
XuMHYecKre CBOMCTBa Ha MpUMepe XItopa https://m.edsoo.ru/00addfe2
19 | retemmonns onoficrss nomyacmie bumiorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
IIPUMEHEHUE
20 ggi?ﬁ:iii?oiﬁifg IJngcigfmTelie YyeHHEe Eubmiorexa HOK
L oY - 1Y https://m.edsoo.ru/00ade348
€€ CBOICTB»
g | D oo s e B 10K
PCAKILIH, A P A https://m.edsoo.ru/00ade488
M30BITKE
2 OO6mras xapaKTepUCTHKA JIeMEHTOB VIA- Bubnunoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
33| Hovomertae copmt ot cormmmemmt Buauoterca LIOK
8 p A https://m.edsoo.ru/00ade64a
npupojie. XMMAYECKHE CBOMCTBA CEePhl
24 CepoBojiopoJ1, cTpoeHHe, (PM3UYECKUE H bubnmorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
15| mmtomme n xmmeomme oavicTsa Bumoterca LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
26 XUMHUUECKHUE pEeaKINy, JeKAIIUe B OCHOBE Bu6mmoreka IJOK
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MPOMBIIIUICHHOTO CITOC00a MOTyUeHUS
CEpHOM KUCIOTHl. XUMUYECKOE 3arps3HeHIE
OKpY’KaroIel cpebl COeAMHEHUSIMHU CEPBI

https://m.edsoo.ru/00adec8a

Brrunciaenne MaccoBOM JOIH BBIXOIA

bu6nmoreka IJOK

27 MPOAYKTA PEaKIIHU https://m.edsoo.ru/00adec8a
OO6mmas xapaKTepUCTHKA JIEMEHTOB V A-
rpynnsl. A30T, pacCIpOCTpaHEHHE B Bubnmuorexa LIOK
28
npupoje, pusndeckre 1 XMMUYeCKre https://m.edsoo.ru/00adeeab
CBOICTBa
29 AMMHUaK, ero GU3NIeCKHe U XUMUICCKHE bubmuoreka LIOK
CBOICTBa, IOJyUYeHHE U TIPUMEHEHHE https://m.edsoo.ru/00adf004
50 lonyaenmo aunmasa, mysenme o Butmorera LIOK
Y > HYH https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHas KUCIIOTa, e€ pu3nueckue u bubmuoreka LIOK
XHUMHAYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
3 aMMOHHS B KaY€CTBE MUHEPATHHBIX bubmmorexa [IOK
ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHue https://m.edsoo.ru/00adf518
OKpY>Kalollel cpe/ibl COeTMHEHUSIMH a30Ta
5 et g e ubmorera LIOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, NOJTY4YECHHUE
I e G B 10K
PaIbHBIX YAODP - arp https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpeibl hochaTamu
35 Yrnepon, pacipoCTpaHEHHE B IPUPOJIE, Bubmmorexa [JOK
(huznvecKkre 1 XUMUUECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcubl yriieposa, ux pusndeckue u
XHUMHUYECKHE CBOMCTBA. JKOJIOTHUECKHE bubmuoreka LIOK
36
npo0JIeMBbl, CBSI3aHHBIE C OKCHIOM yTIIepoAa https://m.edsoo.ru/00adfebe
aIv)
37 YroapHast KUCI0Ta U €€ COIN bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
38 [Ipaktrnyeckas padota Ne 4 o Teme Bubmuorexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"IlonydeHue yriekucnoro rasa.
KauecTBeHHnas peakuus Ha KapOoHaT-HOH"

https://m.edsoo.ru/00ae027¢e

HCpBOHa‘-IaIH:HI)Ie MOHITHS 00

bu6nmoreka IJOK

39 OpPraHNYECKHUX BEIIECTBAX KaK O
P a https://m.edsoo.ru/00ae054¢e
COEIMHEHISIX YTIIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa HOK
P https://m.edsoo.ru/00ae080a
IIpaktrueckas padora Ne 5. Pemenue
41 JKCIICPUMEHTAIBHBIX 33j1a4 110 TEME bubmuoteka LIOK
«Baxueiiie HeMeTAIUIBL U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSD)
KonrponsHas padora Ne3 1o reme
42 «Bangieﬁmne I})IeMeTanm,I " UX Bubmiorexa HOK
https://m.edsoo.ru/00ae0e18
COEIMHEHMNS»
OO01mas XapaKTEePUCTUKA XUMUIECKUX
43 3JIEMEHTOB — METAIJIOB. MeTamuinueckas bubnuoreka [IOK
CBSI3b U METAIUTHYECKAs KPUCTATNIeCcKast https://m.edsoo.ru/00ael103e
peuérka. Pu3nUecKue CBOMCTBAa METAJIIIOB
XHUMHYECKHE CBOMCTBA METAILIOB.
44 DNEKTPOXUMHUYCCKHUH PSIJT HAMPSHKCHUH bubmorexa HOK
p pAn p https://m.edso0o0.ru/00ael 156
METAJIOB
OO61ue crocoObl MOJYyUYSHHSI METAJLIOB.
45 Crnnassl. BeUucieHus no ypaBHEHUSIM Bbubnuorexa LIOK
XUMHYECKUX PEAKIUil, €CII OJTUH U3 https://m.edso0o0.ru/00ael 156
PEareHTOB COAEPIKUT IPUMECH
46 TloHsATHE O KOPPO3UU METAILIOB Eubmiorexa HOK
PP https://m.edsoo.ru/00ael1278
bubmuoreka LIOK
47 €JIOYHBIE METaIbI
1 https://m.edsoo.ru/00ae14b2
48 OKcuabpl ¥ THAPOKCHUIBI HATPUS U KA Bubmiorexa LIOK
A P A p https://m.edsoo.ru/00ae14b2
49 [I{enouHo3eMenbHBIE METAILIBI — KaJIbIUN U bubnmorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8
o bubmanoreka K
50 Baxneiimme coeTUHEHHS KaJIbITHS Ommotexa O

https://m.edsoo.ru/00ael 58
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51 O0001IIeHNE ¥ CUCTEMATHU3aINS 3HAHU T
52 JK€cTkoCTh BOZIBI M CITOCOOBI €€ yCTpaHEHHS bromorexa [IOK
https://m.edsoo.ru/00ae1886
S5 "Reeroors somtn et 66 Bufimiorexa I1OK
yetpaeHs" https://m.edsoo.ru/00aelae8
. Bubnmuorexa LHOK
>4 AmoMuHHT https://m.edS(])_E).ru/Oan1c64
55 AmdoTtepHbIe CBOWCTBA OKCHIA U bubmmoreka [JOK
THUAPOKCHIIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
>6 Keneso https://m.edscl)_E).ru/Oanld86
57 Oxcupsl, THAPOKCUAB U conu xenesa (1) u bubmoreka [JOK
senesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T
59 orenepienTaTaIX sam IO ToME. Butimiotexa LIOK
«BakHennme MeTajibl 1 UX COSIMHCHUS) https://m.edsoo.m/00ac3def
BbruncieHus Mo ypaBHEHUSAM XUMUYECKUX
60 | wsbumee nm cotept mpivecr. BaGumorercs LIOK
Brraucnenns MaccoBOM J0JIM BBIXO1a https://m.edsoo.r/002¢1750
MPOYKTa PEAKIIUU
61 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI
62 Kontponbnas padota Ne4 mo teme
«BaxkHenne MeTaibl 1 UX COSIMHECHUS)
63 BemecTsa u Mmatepuaibl B IOBCEIHEBHOM bubmuoreka IIOK
JKU3HU YeIOBEKa https://m.edsoo.ru/00ae3{50
64 XUMHUUYECKOE 3arpsi3HEHUE OKPYKAOIEH Bubmoreka [JOK
Cpelb https://m.edsoo.ru/00ae4270
65 Ponp xumMuM B penieHUH 3KOJIOTHYECKUX Bubmoreka [JOK
pooIieM https://m.edsoo.ru/00ae4270
66 PesepeHslii ypok. O6o01enue u Bbubmuorexa LIOK

CHUCTEMATHU3alusA 3HAHUU

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



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67

PesepBHeIit ypok. O000mICHHE 1
CHCTEMaTH3aIUs 3HAHU

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

68

PesepBHeIit ypok. O000mICHHE 1
cucTeMaTH3ays 3HaHUH

bubmuoteka LIOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHME OBPA30BATEJIBHOI'O TIPOLECCA
OBS3BATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., AKIIMOHEpHOE 00IIIECTBO
«M3narensctBo «lIpocBerieHune»

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos WU.I'., CnagkoB C.A., AkunonepHoe o0IIecTBO
«3narenbcTBO «IIpocBerieHue»

METOANYECKUE MATEPUAJIbI U151 YYUTEJIS
T'abpuensu O. C., Bocko6oiinukosa H. I1., Slmrykosa A. B. HacronpHas kaura yuutens. XuMus. 8 KII.:
Mertoamdeckoe mocodue. - M.: JIpoda, 2011.
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I'abpuensu, O. C. Meronnueckoe nocobue x yuebnuky O. C. 'abpuensaa «Xumusy. 8 kimace / O. C.
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I'a6puensa. — M. : Ipoda, 2018. — 108.
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