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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuu Ha ypoBHE OCHOBHOT'O 0OIIEro 0Opa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMBbl
OCHOBHOTO 0011ero oopazoBanusi, npeacraBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE
benepanpHON paboueil mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHUEHIMH MPenogaBaHus
y4yeOHOTO TmpeaMera «XuUMHs» B 00pa3oBaTelbHBIX Opranuzaiusx Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T MpeCTaBICHUE O IENSIX, O0IIeH CTpaTerun o0yueHus,
BOCIIUTAHUS W  pa3BUTUs  OOydYarOUIMXCS  CpPEACTBAMU  Y4YEOHOro  IpeaMeTa,
YCTaHABIMBAaE€T  00sA3aTeNIbHOE  MPEIMETHOE  COAEp)KaHWEe,  MPEeyCMaTpPUBAET
pacrpeneneHue ero no KjaaccaMm U CTPYKTYpUPOBAHUE IO pa3enaM U TEMaM IPOrpaMMBbl
[0 XUMHH, ONPENENAeT KOJUYECTBEHHbIE U  KAYECTBEHHBIE XAPAKTEPUCTUKHU
CoJlepKaHUs, PEKOMEHAYEMYIO MOCIEIOBATEIbHOCTh U3YyUYEHUS XUMHH C YYETOM MEXK
MPEIMETHBIX U BHYTPHU MPEAMETHBIX CBS3€H, JOTUKU y4eOHOTO Mpolecca, BO3PACTHBIX
0COOEHHOCTEN O0ydaroIMXCs, ONpPeNeasieT BO3MOXKHOCTH IMpEaMeTa I peaau3aluu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNIbHOW MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00II1ero 00pa3oBaHus, a TaKkKe TpeOOBaHUHN K pe3ybTaTaM O0ydeHHUS
XUMUU Ha YypOBHE IIeJie U3y4YeHUsT MpeAMeTa M OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIbHOM AESITENIbHOCTH 00YyYarOUIerocs o OCBOCHUIO YYEOHOIO COACPKaAHUA.

3HaHWE XUMHUU CIYXUT OCHOBOM It  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOydJaromerocsi, ero MnpejcTaBiIeHU O MaTepUATbHOM EJUHCTBE MUpPA, BAXKHYIO POJIb
UTPalOT GOpPMUPYEMBIE XUMUECH MPEACTABICHHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU U 00
ABOJIIOLIMU BEILECTB B MPUPOAE, O MyTAX PELICHUs II100aIbHBIX MPOOJIEM YCTONYUBOTO
Pa3BUTHUSL YEIIOBEUYECTBA — CBHIPHEBOM, SHEPreTUUYECKOM, MHUIIEBOM W 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXKHOCTEW [JIsi camMopas3BUTHS U (POpMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 (yHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB  HUX  CAaMOCTOATENIBLHOM  y4eOHOW  JesTEIbHOCTH,
DKCIIEPUMEHTAIBHBIX U HCCICOBATEIbCKUX  yMEHUH, HEOOXONMMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN JESTEIbHOCTH;

3HAKOMUT €O CcHenu(pUKOl HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsi/la HA €IMHCTBO MPUPOABI U YEIOBEKA, SBIISIETCA OTBETCTBEHHBIM
3TarnoM B ((OPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOMIUXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMUYECKOE O0Opa3oBaHUE
00yJarommxcs.



JlaHHble HampaBieHHs B OOYYeHMM XHUMHUU OOECIIEUUBAIOTCA CHEIU(PUKON
coJiepKaHUsl y4eOHOro MpeaMeTa, KOTOPBIA SBIIAETCS MMEJarorH4ecKy aganTHPOBaHHBIM
OTpakeHHeM 0a30BOM HAYKU XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc XxuMum Ha ypoBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUIMMHCS CHUCTEMbl ME€PBOHAYAIBHBIX IOHATUA XHMMHH, OCHOB
HEOPraHWYECKONM XMMHHU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATUN OpraHUYECKOM
XUMUH.

CrpykTrypa coaepKaHHMs MpPOrpaMMbl MO XUMHUHU C(HOPMHUPOBaHA HA OCHOBE
CHUCTEMHOTO0 noaxoza K €€ uzyueHuro. Conep:kaHue CKIaaAbIBACTCS U3 CUCTEMBI IIOHATHN
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IIOHATUN O XUMHUYECKOH peakuuu. O6e
ATU CUCTEMbI CTPYKTYPHO OPraHM30BaHbl MO MPUHIMUIY IOCIEI0BATEIBLHOTIO Pa3BUTHUS
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MMOJTYyUYECHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO YPOBHS K JAPYTrOMY,
BBIMIONHAS (PYHKUMHM OOBSICHEHHS M NIPOrHO3MPOBAHUS CBOICTB, CTPOCHHUS U
BO3MOKHOCTEMN MPAaKTUYECKOr0 MPUMEHEHHMSI U MOJTYYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMsl Mo XMMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABIIIONIEN HAYYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOJBIL,
LIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHus B Hayke. M3yueHune
XUMHHU IPOUCXOTUT C MPUBJICUECHUEM 3HAHUI U3 paHee N3yUYEHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxarommii Mup», «bronorus. 5-7 kimace» u «Pusnka. 7 Kiaccey.

[Ipu u3ydyeHUH XMUMHUHM MPOUCXOAUT (POpMUPOBAHHE 3HAHUI OCHOB XWMHYECKOU
HAayKd Kak o00JIaCTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM JesATEeIbHOCTU
YyelioBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTypbl. 3ajadya y4yeOHOTo
npeaMera COCTOUT B (OPMUPOBAHMU CUCTEMbl XMMHUYECKHX 3HAHUN — Ba)KHEHIINX
(aKkTOB, MOHATUN, 3aKOHOB U TEOPETUYECKHX MOJIOKEHUH, IOCTYMHBIX O0O0OIEHUN
MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJIaM
MO3HAHUS TPU HM3YYEHHHM BEIIECTB U XUMHYECKUX peakuuii, B (HOPMUPOBAHUH U
pa3BUTUHU TO3HABATENBHBIX YMEHUH M WX NMPUMEHEHMHM B Y4eOHO-TO3HABATEIbHON U
y4eOHO-UCCIIeI0BATEIhCKON JACSITEIBHOCTH, OCBOCHUU TIPABUJI OE30MaCHOTO OOpaIieHus
C BEUIECTBAMU B ITIOBCEIHEBHOM KU3HU.

[Ipy wm3ydyeHMM XMMUU Ha YpPOBHE OCHOBHOIO OOILIEro o0Opa3oBaHHs Ba)XKHOE
3HaYeHHe MPUOOPENn TaKue 1eNd, KakK:



— (¢opMupOBaHWE WHTEIUICKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATUIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOYYCHHsI HA CUCTEMATHYECKOE MPHUOOIICHHUE 00yJaronuXxcsi K
CaMOCTOSATENIbHON TO3HABaTEIbHOM JEATEIBHOCTH, HAYyYHBIM METOJIaM TO3HAHUA,
(bopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— ofecrnieueHne YCJIOBHM, CIMOCOOCTBYIOIIUX TNPUOOPETEHUIO OO0YYarOIIMMHUCS
OMbITa Pa3HOOOPA3HOM JAESATENBHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINN ), UMEIOIINX YHUBEPCATLHOE 3HAYCHHE IS PA3JIUIHBIX BHJIOB
NeSTETHHOCTH;

— (hopmupoBanue oOiel PYyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSICHATH M OLICHUBATH SBJICHUS OKPYKAIOMIET0 MUPA, UCTIOIL3YS
3HAHWS W OMBIT, MOJYYCHHBIC NMPU HM3YyUYCHUW XUMHUHU, TMPUMEHSATHh UX TIPH PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— (opmupoBaHue y 00y4arolmuxcsi TYMaHUCTUYECKUX OTHOILIECHWUH, MOHUMAaHUS
[IEHHOCTH XHMHWYECKUX 3HAHUU [T BBIPAOOTKH HSKOJOTHYECKH I1eJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOM JESTEIHHOCTU B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’Karolen IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOG Ui U HAMPABICHHOCTH JAJIbHEHIIIET0 00yUeHHUS.

OO6miee 4mcIIO 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUHU HA yYPOBHE OCHOBHOTO
oO1ero oopa3oBanusi, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Poap XMMHUM B )KU3HU YEIOBEKA. XMMUS B CUCTEME HaAyK. Tena u
BellecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOe CoCTosiHUE BeliecTB. [loHsiTe 0
METO/Iax NO03HaHUs B XuMuU. YucTeie BemecTBa U cMecu. CriocoObl pa3ienieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (popmyrna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocHUTeNbHas aTroMHas wmacca. OTHOCHUTENIbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomuuectBo BemectBa. Moib. Moisipaast Macca. B3auMocBsI3b KOJTMYECTBA, MACChI
W 4Yucia CTPYKTYPHBIX €IMHMI] BemecTtBa. Pacu€Tel 1o ¢dopmysnaM XUMHYECKUX
COCIMHECHUM.

DU3NYECKNE U XUMUYECKUE SIBJICHUA. XUMUYECKas Peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XMMUUYECKHE ypaBHEeHMs. Kiaccuduxanus XUMHUYECKHX
peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHMYECKON TOCYIOW, TpaBWjaMu pabOThl B JlabopaTopuu u
npuémMamMu oOpallieHusi ¢ JIaDOpaTOPHBIM O00O0pY/IOBaHWEM, W3yUYE€HHWE U OIKCaHUE
(bU3MYECKUX CBOMCTB OOpa3llOB HEOPTaHMYCCKHMX BEIIECTB, HAOIIOACHUE (PU3HMUICCKUX
(Tu1aBlieHHE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTICHHE M KOHJCHCAITUs
BOJIbI) W XUMHUYECKHUX (TOpPEHHME CBE€YM, NPOKAJIMBAHHE MEIHOM IPOBOJIOKH,
B3aUMOJICCTBUE MeJia C KHUCJIOTOM) SIBJICHWW, HAOJIIOJEHUE U OINHUCAHUE NPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiui (pa3noxkeHue caxapa, B3aUMOJCHCTBUE CEPHOU
KHCJIOTBI C XJIOpUIIOM Oapwsi, paznoxenue ruapokcuna menu (ll) mpu Harpeanuw,
B3aMMO/ICHCTBHUE XKeje3a ¢ pacTBopoM coyid meau (1), uzyduenue crnocoboB pazaeneHus
cCMeceil: ¢ TIOMOINIbIO MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHUE, JAUCTUIUISIUA,
xpomatorpadusi, TPOBEJCHNE OYUCTKH IMOBAPEHHOW COJIM, HAOJIIOJCHUE U OINHCaHUE
pEe3yJbTaTOB MPOBEACHUS OIbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl,
CO3/IaHH€ MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BakHeliuue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctraB Bozayxa. Kucimopon — sJeMEHT M MPOCTOE
BemecTBo. Haxoxkaenne Kuciopoga B mpupoje, GU3NIecKne M XMMHUUYECKHE CBOWCTBA
(peakmuu  ropenusi). Oxcunpl. [lpumenenune xkucinopoma. CrmocoObl MOMyYEHUS
KHCJIOpOJia B JA0OpAaTOpPUH U MPOMBIIIICHHOCTH. KpyroBopoT Kuciopoaa B MPHUPOJE.
O30H — anoTponHas MoAu(PUKAIUS KHUCIOPOa.



TemmoBoii >PPeKT XUMUUECKON peaklid, TEPMOXUMHUECKUE YPaBHEHHs, K30~ U
SHAOTEPMUYECKHE pEaKIUHU. TOIUIMBO: yTroib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocTtoe BemecTBo. HaxokleHwe Bomopoaa B IMPHUPOJE,
¢bu3nUecKkue U XMMUYECKUE CBOICTBA, MPUMEHEHUE, CIOCOOBI mosryyeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BoAbl. Bona kak pactBopureins. PactBopbl. HacklieHHbIE U
HEHACBHILIEHHBIE PAacTBOPBL. PacTBOPMMOCTE BellecTB B BoAe. MaccoBasi 107151 BEIIeCTBa
B pacTtBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Ponb pacTBOpOB B Mpupojae U B
KU3HU 4esloBeKa. KpyroBopoT BOABI B IpUpPOIE. 3arpsa3HEHHE NMPUPOAHBIX BoA. OXpaHa
Y OYHMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcuabl.  Kiaccudukanus
OKCH/JIOB: coJieoOpasyroniue (OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecosieoOpasytomue. HoMenknatypa okcuaoB. Ou3nuecKkue W XUMHUUYECKHUE CBOMCTBA
okcu10B. [lomydenue okcuIoB.

OcHoBanus. Knaccudukanusi ocHOBaHUM: 1MIEI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @Ousznueckue © XHUMUYECKHME CBOMCTBA OCHOBAHMHM.
[Torydyenne ocHOBaHM.

Kucnotel. Krnaccupukauuss kucinor. Homenknatypa kucior. Pusznueckue Hu
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTamnoB H. H. bekerosa. [Tonyuenne
KHUCJIOT.

Comu. Howmenknatypa coseil. ®PuU3MYeCKHME W XHUMHUYECKUE CBOWCTBA COJICH.
[Tomyyenue coueil.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumMenmn.

KaueCTBEHHOE OIPEJICTICHUE COJIEpKaHUsI KHUCJIOpoAa B BO3MyXE, MOJIYy4YEHHE,
coOupaHue, pacrlo3HaBaHWE W M3yUYCHHE CBOWCTB KHCIOpOJa, HaOIoIeHne
B3aMMO/JICHCTBUS BEIIECTB C KUCJIOPOJAOM M YCIIOBUSI BOZHHMKHOBEHHS W TMPEKPAICHUS
ropenus (Imoxapa), o3HaKOMJICHHE C oOpa3laMH OKCHJIOB U OIHUCAHUE UX CBOMCTB,
MoJIydyeHue, coOMpaHHe, pacrno3HABaHHE W HU3YUYEHUE CBOMCTB Bojaopona (TOpeHwue),
B3auMojelcTBUEe Bomopoga ¢ okcugoM wmead (ll1)  (Bo3MOXXHO HCMOJIb30BaHUE
BHUJICOMATEPHAIIOB), HaOMIOZeHUE O0Opas3loB BEMIECTB KOJUYECTBOM |  MOIb,
HCCJIEIOBAHUE OCOOCHHOCTEW PpPacTBOPEHUS! BEILECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C META/UIAMU (HATPUEM U KaJIbIIEM) (BO3MOXKHO MCIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HCCICIOBAHUE OOpPA3I[0OB HEOPTAaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIIOJICHWE W3MEHEHUS OKPAaCKM WHIWKATOPOB B PACTBOpPAX KHUCIOT U
miesiouen, ulyuenue BzaumoaercTeust okcuaa meau (1) ¢ pactBopom cepHOi KUCIOTHI,



KUCIIOT C MeETajulaMH, PEaKUMid HEeUTpaau3aluuu, IOJIy4YeHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHCHUE OJHOTO MeETamla APYTMM U3 pPacTBOpa COJU, PEUICHUE
JKCIIEPUMEHTAJIBHBIX  3aJad M0 Teme «BaxHeWlMne KIAacChl HEOPraHWYECKUX
COEIMHEHUI.

IMepuognueckuii 3akoH u [lepuoauyeckas cucreMa XUMUYEeCKHX 3JIeMeHTOB /1.
N. MenaeneeBa. CrtpoeHue aTomMoB. Xumuuyeckass CBsi3b. OKHCIANTEIBHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[lepBble MOMBITKK KiIacCU(UKAIMU XUMUUYECKHUX 3JIeMEeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IL[EJIOYHBIE U IIETOYHO3EMENIbHbIE METAJLJIbI, TaJIOT€HbI, UHEPTHBIC
rasbl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepnognueckuit 3akoH. llepmoanueckas cucremMa XxuMudeckux siemMeHtoB J[. .
MenpneneeBa. KopoTtkonepuognas u JiauHHonepuoaHas (opmel  Ilepuonnueckoit
cucteMbl xuMuueckux aeMeHToB . . Menneneesa. [lepuoasl u rpyniibel. Gusndeckui
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocrtaB aToMmHBIX saep. M3orombl. Onektponsl. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB mepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepnonnueckoi
cuctembl J[. W. MenneneeBa. XapakTEepUCTUKAa XUMHUYECKOTO 3JJIEMEHTA II0 €r0
noJioxkeHuro B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHSI paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenne llepuognueckoro 3akoHa u IleproanyUeckor CHCTEMBI XUMHYECKHUX
AJIEMEHTOB JUJIs1 Pa3BUTHUS HAYKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHVH.

Xumuueckass  cBa3b.  KoBasieHTHas  (MOJdsipHAasl W HEMOJIApHAs)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMennt:

M3ydeHHue O0Opa3IOB BEIIECTB METANIOB M HEMETaUIOB, B3aWMOJICHCTBUE
TUIPOKCHAA IIMHKAa C PacTBOpaMU KHUCIOT W IIEJIOYEH, MPOBEACHHUE OIbBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX peaKkIuid (TopeHue,
peaKIuy pa3ioKeHUs, COSTUHEHUS ).

Meostcnpeomemnule ceazu

Peanuzanust MeXNpeaIMETHBIX CBsi3éM NP HM3YYEHHMM XUMUA B 8§ KJacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHSTHH,
TaK W MOHATHUH, ABJISIOLINXCS CUCTEMHBIMU JJISI OTAENBHBIX NMPEAMETOB €CTECTBEHHO--
HAY4YHOT'O IIUKJIA.

OO6mme ecTeCTBEHHO--HAYYHBIC TTOHSATHUS: HAYIHBINA (DaKT, THIIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHWHTE3, KiIacCUpUKAMs, TMEePUOJIUIHOCTh, HAOIIOJACHUE, OSKCICPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®dusuKa: marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIa, OJEKTPUUYCCKUN 3apsij, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (U3WMYECKUE BEIMYUHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJbI, MOJE3HBIC
HCKOIIa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peakus

ITepuonnueckuit 3akoH. llepuoanueckas cucreMa XuUmMuU4yeckux siaeMmeHToB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHMM CBOWCTB XHMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIbIUS U UX COCIMHEHUN B COOTBETCTBUH C
II0JIOKEHHUEM BJIEMEHTOB B lleproanueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIAbl XUMAYECKOUN CBS3H. THUIIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAUIMYECKOM PEIIETKA W BHUAA
XUMHYECKOU CBS3H.

Knaccudukanuss v HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTAHUYECKUX COCAUHEHUM,
TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XuMUuecKUX peakiuidi Mo pa3JuyHbIM MpU3HAKaM (110 YHUCIY U
COCTaBY Yy4YacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3(PeKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XHMHUYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KatanuzaTopa). JK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsitTue o ckopocTH Xxumuueckou peakuuu. I[loHsiTue o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHSATHE O TOMOTE€HHBIX U TETEPOTCHHBIX
peakuusax. Ilonsatue o karammse. [loHATME O XHMMHUUECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTEIHHBIC peaxkuuu, DIEKTPOHHBIN Oananc
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBbHOM peakinu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIMN C UCIIOIBb30BAaHUEM METO/1a AJIEKTPOHHOTO OallaHca.

Teopus SIEKTPOJUTUUECKON AUCCOUMALMU. IJIEKTPOJUTHI W HEIIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA  BUIAMU
XUMU4eCcKoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakunu wmonHOro oOMmeHa. YcCIOBHS MPOTEKaHUS PEAKIUM HMOHHOTO OOMEHa,
MOJIHBIE U COKpaIEHHbIE HOHHBIE YpaBHEHHUs peakiui. CBOWCTBA KHUCIOT, OCHOBAHUH U
COJIe B CBETE NPENCTABICHUN OO0 DJIEKTPOJUTUYECKON auccoruanuu. KadecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O THapOIU3E COEH.

Xumuueckuii IKCnepumenm:



03HAKOMJIEHUE C MOJAEIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB
— METAJUIOB M HeMeTauioB (Tpaduta m ayMasa), CI0KHBIX BEHIECTB (XJIOpPHIAa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW peakuuh OT BO3IAECHCTBUSA
paznuYHbIX (HaKTOPOB, UCCIENOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB,
npolecca AUCCOLMAIMKM KHUCIOT, MIeJouel U cojiel (BO3MOXKHO HCIOJIb30BaHUE BHJIEO
MaTepHualoB), IPOBEIECHNE ONBITOB, MWILTIOCTPUPYIOIINX NPU3HAKHA MMPOTEKAHUS PEAKLIUN
HOHHOTO OoOMeHa (0Opa3oBaHWEe OCajKa, BRIICICHUE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIONINX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peaklMM pa3JoKEHUs, COCAMHEHMs), paclo3HaBaHWE HEOPraHWYECKUX BEIIECTB C
MTOMOINIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranbl U MX coeiMHEeHUA

O6mas xapakrepucTuka rajgoreHoB. OcoOOEHHOCTH CTPOEHHUS ATOMOB, XapaKTEPHbIE
cTeneHu okuciaeHus. CTpoeHue 1 pU3n4ecKre CBOMCTBA MPOCTHIX BEUIECTB — rajJOreHOB.
XUMUYECKHE CBOMCTBA Ha TMpUMEpEe XJjopa (B3aUMOJACHCTBHE C METaJUIaMU,
HEMeTaJulaMH, 1iesnovyamu). XaopoBoaopoa. CossiHas KUCI0Ta, XUMHUYECKUE CBOWCTBA,
MoJlydeHue, npuMeHenue. JleiicTBue Xjopa U XJOpOBOAOPOJia HA OPraHU3M 4YeJIOBEKa.
Baxueimme x10puabl 1 ©X HAX0XKICHUE B IPUPOJE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHne u (pu3myeckue CBOMCTBAa MPOCTHIX
BEILIECTB — KHCJIOPOJAa W Cepbl. AJUIOTPONHbIE MOAU(PUKALMH KHUCIOPOAA U CEpPHI.
Xumuueckue cBoicTBa cepbl. CepoBOJOpPOA, CTPOEHHE, (PU3NYECKHE U XHUMHUYECKHE
cBoricTBa. OKCHJIBI CEepbl KaK MPEACTABUTENIM KHUCJIOTHBIX OKCHMAOB. CepHas KHUCIOTa,
bu3MYecKue M XUMHYECKHE CBOMCTBa (OOIIME Kak MpEeJCTaBUTENS Kjacca KUCIOT U
cnenuduueckue). XUuMUYECKUE PeaKkiuy, JIeKallle B OCHOBE MPOMBIIUIEHHOTO criocoba
MOJy4YEHUsI CEpHOM KUCIOTHI. [IpuMmeHenne cepHoil KUCIOTBI. COJIM CEPHOM KHUCIIOTHI,
KaueCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxxmeHue cepbl U €€ COCIMHEHUH B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKpYXaloled Cpenbl COENMHEHHMSIMHU CEpPbI
(KUCIOTHBIE HOXKIU, 3arpsI3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLCHUSI.

O6mias xapakTepucThka 351eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIEHHS. A30T, pacnpocTpaHeHue B mpupoze, pu3nueckue u
XxuMuyeckue cBorctBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (puanyeckue u
XUMHUYECKUE CBOMCTBA, MojdyueHue u npumeHenne. Conmn aMMOHUS, UX (U3HUECKUE U
XUMUYECKUE CBOWCTBA, MNpuMeHeHue. KadecTBeHHass peakiusi Ha HOHbBI AMMOHWUSIL.
A30THas KucnoTa, €€ MoiyyeHue, (puanyeckue M XMMHUYECKUE CBOMcCTBa (0OIIue Kak
IpeICTaBUTEN Kiacca KUCIOT U crnenuduyeckue). Mcnoiab3oBaHne HUTPATOB U COJIEH
aMMOHHMA B KadeCcTBE MHHEPAIbHBIX YIAOOpeHHH. XUMHUYECKOE 3arps3HEeHHe
OKpPY’Kalolllel Cpellbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHHE BO31yXa,
nouBbl U BOJ0EMOB). Docdop, amnorponHeie Moaudukanuu gochopa, dpuznueckue u
xumuueckue cpoictBa. Okcupn dochopa (V) u dochopnas kucinora, pusznueckue u



XUMHUYECKHE CBOMCTBa, monydeHue. Mcmonb3oBanue ¢ocatoB B KadyecTBe
MUHEPATBHBIX YI0OPECHUIA.

O6mas xapakrepuctuka 3neMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE  CTEMEHH  OKUCIEHUS.  YIJIepod, aUIOTPOIHble  MOAU(UKAIINH,
pacnpocTpaHeHue B Mpupoje, (U3MYECKUEe U XHUMHUYECKHE CBOMCTBA. AjcopOIus.
KpyroBopot yraepona B mpupoje. Okcuabl yriepoja, ux (U3NYecKue U XMMHUYECKUe
CBOICTBa, ICCTBUE HA )KUBBIE OPTAHU3MBI, MTOJyY€HHUE U IPUMEHEHUE. DKOJIOTUYECKUE
mpoOJieMbl, CBsA3aHHbIE ¢ OKcuaoM yriepoda (1V), rumore3a rio06anbHOTO MOTETUICHUS
KJIMMaTta, MapHUKOBBIM 3(dekt. YrompHas KucioTa U €€ ColM, WX (PU3NYECKHUE U
XUMUYECKUE CBOMCTBA, TOJydeHHME U mNpuMmeHeHue. KadecTBeHHass peakius Ha
KapOoHaT-uoHBL. Mcmonb30BaHne KapOOHATOB B OBITY, METUIIMHE, MPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TIOHSATHS 00 OpPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHMSIX
yriaepojga (MeTaH, 3TaH, STWUJICH, alleTUJICH, ATAHOJI, TJMIEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbIE UCTOYHUKYU YTIICBOIOPOIOB (YTOJIb, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI HX
nepepaboTKu (OE€H3UH), UX POJIb B OBITY U MPOMBIIIUICHHOCTH. [ToHsATHE O OMOJIOTHYeCKU
BaXHBIX BEIECTBAX: JXMpaX, Oenkax, yriaeBoJax — W WX POJHM B KU3HU YEIOBEKA.
MarepuanbHOe eJUHCTBO OPTAaHMUYECKUX U HEOPTaHWYECKUX COCTMHEHUN.

Kpemnuii, ero ¢usndeckue u XMMUYECKHUE CBOMCTBA, MOJYyUYECHUE U MPUMEHEHHE.
Coenunenust kpemHust B npupozae. O6mue npencrasienust o0 okcuae kpemuus (1V) u
KpeMHUEeBOW kucinoTe. CHIMKAThl, WX HCIOJB30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiive cTpouTeIbHBIE MaTepuaibl: KepaMHuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobreMbl 6€30MacHOTO MCIMOIB30BAHUS CTPOUTEIHHBIX MaTEpUaTIOB B
[TOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWMCTB COJISSHOW KHCIIOTHI,
MPOBE/ICHHE KAaYeCTBEHHBIX PEAKIMN HAa XJIOPUJ-WOHBI M HAOJIOJCHHE MPHU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaKaOIIME GU3NUESCKHUE U XMMUYECKHE CBONCTBA TajJOTEHOB U
UX COEAUMHEHUN (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPUAIOB), O3HAKOMJICHHE C
oOpa3iiaMu  XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIGHHE C OOpas3lamMu cepbl u e
COEIMHEHUSIMU (BO3MOXHO HMCIOJIb30BaHUE BHUIEOMATEPHUATIOB), HAOIIOJAEHHE Tpolecca
oOyrIMBaHMs caxapa MoJa JIeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, H3yUYCHUE
XUMUYECKUX CBOMCTB pa30aBJICHHOW CEpPHOW KHCIOTHI, TMPOBEICHUE KaueCTBEHHOU
peakuMu Ha cylb(}arT-uoH W HaONIOAEHHE NMpHU3HAKA €€ MPOTEKaHMs, O3HAKOMIICHHE C
(dbu3nyeckuMu  cBOMCTBaMM a30Ta, ¢Gochopa W HUX COEAUHEHHM (BO3MOXKHO
MCIIOJIb30BaHNE BUJICOMATEPHANIOB), O0Opa3laMu a30THBIX U (POCHOPHBIX YTO0OpEHHIA,
noJilyueHue, coOupaHue, pacrno3HaBaHHME U W3YYEHHE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHHUSA M (pochar-moH W M3ydeHHE MPU3HAKOB UX
NPOTEKaHMUs, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEJbIO



(BO3MOKHO HCHOJIb30BAaHHE BUJIEOMATEPUATIOB), U3yUYCHUE MOJIEIEH KPHUCTANIMUECKUX
peméTok anmmasa, Tpadura, ¢yepeHa, O3HAKOMJIEHHE C IIPOIECCOM  aJCcoOpOIHH
PacCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTMBOrasa,
noJiyueHue, coOupaHue, paclio3HaBaHWE W M3yYEHHE CBOMCTB YIJIEKHUCIOrO rasa,
IPOBEJICHUE KAYECTBEHHBIX peaklMii Ha KapOOHAT M CWJIMKAT-UOHBI U H3yYEHUE
MPU3HAKOB  MX  IPOTEKaHWs, O3HAKOMJICHME C  NOPOAYKUHEHM  CHIIMKATHOMU
MPOMBIIIJICHHOCTH, PEIIEHUE JKCIIEPUMEHTAIBHBIX 3a7ady 1o TeMe «Baxueunmmue
HEMETAJUIbI U UX COCTUHECHUSY.

MeTaJsibl 1 X COeIMHEHUS

OO0miast xapakTepucTUKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUU MX
nonoxeHus: B llepuoanueckon cucreme xumudeckux 3neMeHToB JI. M. Menneneea u
cTpoeHusi atroMoB. (CTpoeHue MeTaioB. MeTramnuueckas CBs3b M METaJUIMYecKas
KpUCTAJUIMYECKasi PpEIIETKA. ODJEKTPOXUMHUYECKHI PSAJ  HANpPSHKEHUHM  METaJUIOB.
duznueckre M XUMUYECKHE CBOWcTBa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MetaiioB. [loHsTHE O KOppPO3UM METaUIOB, OCHOBHBIE CIOCOOBI 3alllUTHl HUX OT
koppo3uu. CruiaBsl (CTajlb, YyT'yH, TIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIIIIJIEHHOCTH.

[llenounsle MeTasuibl: MOJOXKEHHE B llepuoanyeckol CHUCTEME XUMHYECKHUX
anementoB JI. M. MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXJICHHE B TMPHUPOJE.
duznyueckre M XMMUYECKHE CBOWCTBa (Ha mpuMepe HaTpus U Kanus). OKCHUIbI H
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIVIOB U UX COCTUHEHUN.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUW M KIBLHM: MoJIokeHue B [lepuonndeckon
cucreMe xumuueckux 3neMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XKICHUE
B npupoae. dusznueckne M XMMUYECKHE CBOMCTBA MarHus W Kaiapuus. Baxueumue
COCMHEHUs Kaiublusl (OKCUJ, TUAPOKCHI, coju). JKECTKOCTh BOABI M CHOCOOBI €&
yCTpaHEHHUS.

AmomuHuii: nosioxenue B [lepuoanueckoit cucreme Xumudeckux 3aeMenToB Jl. U.
MenpeneeBa, CTpO€HUE aTOMa, HaxOXJAcHHE B mpuponae. DOU3NUEeCKUE U XUMUUYECKHUE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA M TUIPOKCHJIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xuMuueckux sneMeHToB J[. .
MenpeneeBa, CTpOCHUE aTOMa, HaXOXIACHHE B mpuponae. PU3NUECKUE U XUMHYECKHUE
cBoKcTBa xene3a. Okcuapl, rugpokcuibl U conn xenesa (I1) u xenesa (11l), ux cocras,
CBONMCTBA U NOJIyYECHUE.

Xumuyeckuii IKCnRepuMeHm:

O3HaKOMJIEHHE ¢ 00pa3liaMu METaNIOB U CIJIaBOB, X (PU3MUECKHUMHU CBONCTBAMU,
M3yUYCHHE  pe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJEHCTBUS OKCUJA KAIBITUS M HATPHUS C BOAOU
(BO3MOKHO MCIOJB30BaHUE BUJIEOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB XKECTKOM BOJBI,
npoliecca rOpeHus kelie3a B KUCI0poie (BO3MOXKHO HUCIIOIb30BAHUE BUACOMATEPUATIOB),



MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMI Ha HOHBI: MarHUs, KaJbIIMs, aTIOMUHUS,
nuHka, kenesa (1) u xemeza (Il), mequ (1), HaOmogeHWe W OMHMCAaHWE MPOIECCOB
OKpalllMBaHUs [JIAMEHU MOHAMM HATPUsl, Kaaus U KaJblKs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA U
TUAPOKCHJIA 1IMHKA, PEIICHHE HSKCIEePUMEHTANbHBIX 3a/ady 1Mo TeMe «Baxwueiimue
METaJUIbl U UX COECAUHEHUS.

XuMusi 4 OKpY:Kamomas cpeaa

BemectBa u wmatepuansl B TIOBCEAHEBHOM JKM3HM 4elioBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuii B OwiTy. IlepBas momomis mnpu
XUMHUYECKUX 0XKOTaX U OTPABICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpyKaroumed cpeabl (MpeAesibHas —JOMyCTUMAs
KoHIleHTpalusi BemiecTB, aaiee — [I[JIK). Ponb XumMuu B penieHUHd SKOJOTMYECKUX
npo0Jem.

Xumuueckuii IKCnepumMeHm:

u3yyeHue o0pa3loB MaTepHaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJUMEPHbBIC
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peannzanuss MeXNpeaIMETHBIX CBsI3€M NpU U3YYEHHMM XUMUA B 9 Kiacce
OCYIIECTBIISIETCS YePe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK
U TIOHSTUH, SBISIONIMXCS CHUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4HOI'O LMKIIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAy4YHbINA (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalMW3, CHUHTE3, KiIacCUpUKAIMs, TEePUOJIUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEpPEHUE, MOJECIb, SBJICHHE, MAPHUKOBBIA A(DPeKT, TexHoJorusi,
MaTepHuabl.

®uzuka: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIIHJ, U30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJA, JIEKTPUYECKUN 3apsii, MPOBOJHUKH, MOJYyIPOBOIHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pPAaCTBOPUMOCTh, KpUCTAJUIMUECKash peleETKa, CIUIaBbl, (Qu3nyeckue
BEJIMYUHBI, €JAMHMIBI M3MEPEHHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
ConHue.

buonorusa: d¢otocunte3, npixanwe, Ouochepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpabl, TOpPHbIE MOPOJbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus
JOCTUTAIOTCSI B XOJ¢ OOY4YeHHs] XUMHUM B €IUHCTBE Y4YEeOHOM W BOCIUTATEIHHOU
JESITEbHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMH COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMMU, IPUHATHIMHU B OOIIECTBE MTpaBUIaMU U HOpMaMHU
MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COIMATN3AIIUN
00yyarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpa)xaroT TOTOBHOCTb oOyyaroumxcs
PYKOBOJICTBOBATbCA CHUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIIMH W PaCUIMpPEHUE
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, MCTOPUYECKOMY H
Hay4YHOMY HacJIeJIUI0, IOHUMAaHHUs 3HAYEHHS] XUMHUYECKOW HayKH B )KU3HU COBPEMEHHOTO
oOuiecTBa, CIOCOOHOCTH BIAJAeTh JOCTOBEPHOM HH(poOpMauueld O MepeloBbIX
JOCTUKEHUAX U OTKPBITUSAX MUPOBOM UM OTEUECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B
Hay4HbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COUUAJIBHBIX HOPMaX U MPaBUJIaX MEXINYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOM U IPYTUX BUAAX AEATEIbHOCTHU, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JAESATENIbHOCTM  NPU  BBINOJHEHUUM  YYEOHBIX,
MO3HABATEJIbHBIX 33]1a4, BHIIOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH y4E€OHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAaHUIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOU AEsITebHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHME M IMOCTYIKH CBOMX
TOBapHUIlle C MO3WLUMUKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEUIECTBE W XUMUYECKOM pEaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIINE OCHOBY
JUISl TIOHUMAaHUSl CYHUIHOCTH HAy4YHOM KapTHUHBI MHUpA, MPEICTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MIPUPOJIbI, B3AMMOCBS3SIX YeJIOBEKa C MPUPOIHON Cpesoi, o
POJIM XMMUU B TO3HAHWUHU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAITPABJIECHHBIE HA MMOJYYEHUE HOBBIX 3HAHUH M0 XUMUU,
HE0OXO0uMbIe 17151 00BACHEHUSI HA0II01aeMbIX MPOIIECCOB U SIBJICHHM, O3HABATEIBHOM,
MH(GOPMAIITMOHHON M YUTATENbCKOM KYJbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIbHOM
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JINTEPATYPOMl, JOCTYTHBIMH TEXHUUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTH;



MHTEpEeC K OOy4YeHHI0O ¢ TO3HAHWIO, JIO0O3HATENBbHOCTh, TOTOBHOCTh U
CHOCOOHOCTH K caM000pa30BaHUIO, TPOEKTHON M UCCIIEIOBATENBCKON ACSITENIbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HANPaBICHHOCTH M YPOBHS 0OYUYECHHS B JaTbHEHUIIIEM;

4) hopMuUpOBaHUS KYyJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 *HU3HU, OCO3HAHNUE TOCTIEACTBUN M HEMPHUITHE BPEIHBIX
OpUBBIYEK (YHOTPEOJEHUS  alKOrojisl, HApKOTUKOB, KYypEHHsA), HEOOXOIUMOCTU
coOIoIeHNs MpaBuUil OE30MaCHOCTH IPHU OOPALEHUH C XMMHYECKHMMM BEIIECTBAMU B
OBITY U peaJbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHMIO Tpodeccuii U Tpyda pasziMyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW JESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS MpPEIMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIM BHIOOP WHIUBUAYaIbHON
TPAaeKTOPUU MPOJODKEHHMsT oOpa3oBaHMsl € Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TNOTPEOHOCTEW, YCHEIIHOU
NpO(PECCUOHAIBHON JEATEIbHOCTH W PAa3BUTHA HEOOXOJUMBIX YMEHHW, TOTOBHOCTH
aJanTHUPOBAThCA B MPOPECCUOHANBHOU CPEJIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LieJIecO00pa3HOe OTHOILIEHUE K MPUPOJE KaK MCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBaHHUS, MOHMMAHHME LEHHOCTH 3J0POBOTO M 0O€30MacHOro
oOpaza »HU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3HMUYECKOMY U
MICUXUYECKOMY 3/10pOBbIO, OCO3HaHHE LIEHHOCTH COOJIIOJIEHUSI MpaBWI 0€30MacHOro
MOBE/ICHHUS MIPHU pabdoTe ¢ BEUIECTBAMHU, & TAKXKE B CUTYALIUAX, YTPOXKAIOIINX 30POBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH TPUMEHATHh 3HAHUS, MOJyYyaeMble NpH H3YUYEHUU XUMHUH, IS
pELIEHNs 3a/la4, CBSI3aHHBIX C OKPYKAKOLIEW MPUPOIHOM CPENOM, I ITOBBIIICHUS
YPOBHS SKOJOTHYECKON KyJIbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa 3KOJOTHYEeCKHX
npobsieM M MyTed HX pelIeHUs MOCPEACTBOM METOJ0B XHMHH, 3KOJOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B IMO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX  PE3YyJIbTATOB  BBLACISIOT  3HAUYMMbIE IS
dbopMUpOBaHHUS MHPOBO33PEHHS OOIICHAYYHbIE TOHATHSA (3aKOH, TEOpPUs, MPUHIIUII,
runoresa, (pakT, cucteMa, MpoIecc, IKCIEPUMEHT U JPYroe.), KOTOpble UCIOIb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUU U3 ITHUX
npeaMeToB (popMHpOBaTH MPEACTABICHUE O LEIOCTHOM HAydyHOW KapTHHE MHUpa, U
yHUBEpCajdbHble  yueOHble  AeicTBHs  (IO3HABATENbHbIE,  KOMMYHHKAaTUBHBIC,
pPEryJNATUBHBIE),  KOTOpble  OOecrneuyuBalOT  (POPMUPOBAHHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO U OCYILIECTBICHUIO Y4€OHOU e TEIbHOCTH.



Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHHS NPU OCBOCHUM 3HAHUI:
PacKpbIBaTh CMBICI XMMHUYECKHX TOHSTHH (BBIACIATH WX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMHU TOHATHUSIMH), HCIOJb30BaTh MOHATUSA IS
OOBSCHEHHS OTACIBbHBIX (PAKTOB W SIBIICHWM, BHIOMPATh OCHOBAHWUS W KPUTCPUU IS
KJacCU(PUKALMKU XUMUYECKUX BEHIECTB W XHUMHUYECKUX PEAKIUil, yCTaHABIUBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAy OOBEKTaMH M3yY€HHUS, CTPOUTh JIOTUYECKUE
paccyxJieHuss (MHIYKTUBHBIC, JEIyKTUBHbIC, IO AaHAJIOTHH), JeNaThb BBIBOJLI H
3aKJIFOUCHHS;

YMEHUE TMPUMEHSTb B TIpoLEcce TMO3HAaHUS MOHATHA (MpPEIMETHbIE U
METaIpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3YEMbIE B XHMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC TMPEICTABICHUS —
XUMHUYECKUI 3HaK (CUMBOJ AJIEMEHTa), XUMU4eckast popMyJia U ypaBHEHUE XUMUYECKOM
peaklM — MpU PEIICHUH y4eOHO-MO3HABATEIbHBIX 33Ja4, C YYETOM 3THUX MOJEIbHBIX
MPE/ACTABICHUI BBISBIATh U XapaKT€PU30BATh CYIIECTBEHHBIE IMPU3HAKU H3Y4YaeMBbIX
OOBEKTOB — XHMHYECKHX BEIIECTB M XHUMHYECKUX PEaKIUil, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CIIEICTBEHHBIE CBSI3M WU MPOTHUBOPEYMS B H3YyHAEMbBIX
Ipoleccax v sIBJICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUSA:

YMEHUE UCIOJIb30BaTh IIOCTABJICHHBIE BONPOCHI B KayecTBE WHCTPYMEHTa
MO3HAHUS, a TaKKe B KAauyeCTBE OCHOBBI NIl ()OPMUPOBAHUS TUIIOTE3BI MO TPOBEPKE
MPABHJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuOOpETeHNEe OMbITa [0 I[JIAHUPOBAHHWIO, OpPraHU3alMM U  MPOBEACHUIO
YYEHUUECKUX IKCIEPUMEHTOB, YMEHUE HAOII0AAaTh 32 XOJOM MPOIECCa, CAMOCTOSATENBHO
MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyJIupoBaTh OOOOIIEHUS U  BBIBOABI IIO
pe3yabTaTamM MPOBEAEHHOTO OIbITa, UCCIEAOBaHUS, COCTABISATh OTUET O MPOJETAHHOU
pabore.

Pab6ora ¢ unpopmaumeii:

yMEHUE BBIOMPATh, AHAIU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIUIO PA3ITUYHBIX
BUJIOB M (OpPM TNPEJCTaBIICHUSA, IOJy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (HAY4YHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOIO COJEp>KaHus, CIIPaBOUHbIE MOCOOMS, PECypChl
WNHTepHeTa), KPUTHYECKM  OLEHUBATh  NPOTUBOPEYMBYKD M  HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE NPUMEHSATh pa3Iu4yHble METOAbl M 3alpoChl NpHU TOUCKE U O0TOOpe
nH(}OpPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMUMBIX IS BBIMIOJTHEHUSI YI€OHBIX U
MO3HABATENbHBIX 33/a4 OMNPEACNEHHOr0 THIMA, NPUOOPETEHHE OmNbiTa B 00JAaCTH
UCIIOJIB30BaHUS ~ WH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHHE
KyJbTYpPOU aKTUBHOTO MCHOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO



BBIOMpaATh ONTHUMAJBHYIO (OpMy mMpeAcTaBlieHUs HHPOPMAIMU W WUIIOCTPUPOBATH
pelaeMble 3a/1a4 HECIOKHBIMU CXEMaMu, JuarpaMmmMamu, IpyrumMu Gopmamu rpaduku
1 MX KOMOUHAIIUSIMH;

yMEHUE  UCIOJIb30BaTh M  aHAIM3UPOBATH B  Mpollecce  y4yeOHOM U
UCCJIEIOBATEIILCKON  JIEATENIbHOCTH HWH(OpPMAIMI0O O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOTHOMN CPEBI.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeCTBHSA:

yMEHUS 3a7laBaTh BOIPOCHI (B XOJ€ Auanora W (Wiau) AUCKYCCUHU) MO CYILIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATh CBOU MPEIJIOKEHHUSI OTHOCUTENIBHO BBHIMOJHEHUS
IIPEIIOKECHHOM 3a/1a4H;

YMEHUS NMPEACTABIATh NOJyYEHHbIE PE3YJIbTAThl TO3HABATEILHON AESITEIbHOCTU B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JenarTh IPE3CHTALMI0 pPE3yJIbTaTOB BBIITOJIHEHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abOpaTOpPHOrO OIBITa, JAOOpaTOpHOM pabOThl 1O
MCCJIETOBAaHHUIO CBOWCTB BELIECTB, Y4EOHOTO MPOEKTA);

YMEHUS y4eOHOro COTPYJHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOMU
MO3HABATEJIbHOM M HCCIEAOBATEIbCKOM NEATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX
po0JIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJACOBAHUS MO3HMLMK (00CYXKIIEeHUS,
OOMEH MHEHHUSIMH, «MO3TOBbIE IUTYPMBbI», KOOpPJMHALMSI COBMECTHBIX JEWCTBUH,
oTpe/ieNieHue KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHA:

YMEHUE CaMOCTOSTEIbHO ONPENEsATh LeJd JESITeIbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH U TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpATh Hambosiee A(P(EKTUBHBIE CMOCOOBI pEIIeHUs Y4YEOHBIX U
IIO3HABATEJIbHBIX ~ 3aJla4, CaMOCTOSITEJIbBHO  COCTaBISATh  WJIH  KOPPEKTHUPOBATH
MPEUIOKEHHBIM AJITOPUTM JIEWCTBUW NMPU BBINIOJIHEHUN 3aJaHUN C YYETOM I1OJyYEHUS
HOBBIX 3HaHUW 00 H3ydyaeMblX OOBEKTaX — BEIIeCTBAX M pPEaKlMsIX, OLIEHUBAThH
COOTBETCTBUE MOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE HCIIOJIb30BaTh U
aHAJIU3UPOBATh KOHTEKCTHI, IPEIAraeMbI€ B YCIOBUU 33]IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COAECpP>KaHUS,
YCTaHOBJICHHOTO JaHHOW denepanbHoil pabouelt MporpaMMoi, BBIICISIOT: OCBOCHHBIC
0Oy4aroIMMUCS HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEHCTBHM, cnienuduueckue s
npeIMeTHON 00JacTH «XUMUS», BUIBI JAESITEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaluu, NpeoOdpa3oBaHUIO0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYyalUsX.

K xonmy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUH: aTOM, MOJIEKYJa, XHMHYECKUI
AJIEMEHT, TMpPOCTO€ BEHIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U



HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAasi M MOJIEKyJIsIpHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBasl OJISI XUMUYECKOIO AJIEMEHTa
B COCAMHEHWHM, MOJSPHBIA  O0O0BEM, OKCHI, KHUCJIOTAa, OCHOBAaHHWE, COJb,
ANEKTPOOTPUIIATENILHOCTh, CTETIEHb OKUCIEHUS, XUMHUUYECKasl peakius, Kiaccuukanus
peaKuii: peaklu COCIUHEHUS, PEAKLINH PA3JIOKEHUS, PEAKIMU 3aMEILICHHS, PEaKIuU
oOMeHa, 3K30- U IHJIOTEPMUUYECKUE PEAKINH, TEIJIOBON 3G (EKT peakuuu, sapo aToMa,
ANEKTPOHHBIN CJOM aToma, aToMHas OpOWTalb, PaJUyC aToMa, XHMHYECKas CBS3b,
NOJISIPHAs W HEMOJSpHAs KOBAJEHTHAs CBS3b, MOHHAS CBS3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBas J10Jig BellecTBa (IMIPOLIEHTHAs] KOHIICHTPAIIKsI) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUUYECKUX MOHATUM W TPUMEHSATh 3TH
MIOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJ€HHMS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

OTNpEAEIATh BAJIEHTHOCTh ATOMOB D3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTEIEHb
OKHUCJIEHUSI JJIEMEHTOB B OHHApHBIX COEOUHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K
ONnpenen€HHOMY KJIacCy COEIMHEHMM 1o QopMynaM, BHJA XHWMHYECKOW CBSI3U
(KoBaJIEeHTHas! U MIOHHAsI) B HEOPTAaHUUYECKUX COCANHEHUSX;

packpbiBath cmbich [lepunogmueckoro 3akona JI. M. MennmeneeBa: nEeMOHCTPHUPOBATH
IIOHUMaHUE IEPUOJNYECKON 3aBHCHMOCTHU CBOWCTB XMMHYECKMX JJIEMEHTOB OT HX
nonoxeHuss B Ilepuonnueckoil cucTemMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTaJipo;

OMHCHIBATh W XapakTepu3oBaTh TabmuuHyro Qopmy I[lepuonuueckoit cuCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rjaBHas moarpynna (A-rpymnma)y u
«mobounas moxarpynma (b-rpymma)», Mansie U OONbIIME TEPUONBI, COOTHOCUTH
0003HaueHus, KOTopble uUMeroTca B Tadnuie «llepmonnueckas cuctemMa XUMHYECKUX
aneMeHToB [[. M. MenzaeneeBa» C 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX DJJEMEHTOB (COCTaB M 3apsa  Aapa, oOIIee YHCIO JJIEKTPOHOB U
pacupesiesieHue uX 10 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTHl, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKUE
peakuuu (MO YHUCIY W COCTAaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
shdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  MOJTBEpP)KJas  ONHCAaHUE NOpUMEpaMU  MOJEKYJSPHBIX  YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Kay€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PaA3TUYHBIX YCIOBUSAX;
BBIYHMCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MAacCOBYIO
JOJII0 XUMHUYECKOIr0 3JIeMeHTa Mo (opMyJie COeIMHEHUs, MACCOBYIO JIOJIO BEUIECTBAa B
pacTBOpe, MIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIUU;



MIPUMEHATh OCHOBHBIE OIEPAlMA MBICIUTEIIBHON JESITEIbHOCTH — QHAJU3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIUIo, KJIacCU(UKAIINIO, BBISIBJICHHE MPUYMHHO-
-CIEJACTBEHHBIX CBS3€H — JUISI U3YyYEHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUSI — HAOJIOICHUE, U3MEPEHUE, MOJIETUPOBAHHKE,
AKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN );
CleoBaTh IpaBUJaM  IIOJIb30BAHUSA XUMHUYECKOM TOCYJOM H  J1aDOpaTOpHBIM
o0opy/loBaHMEM, a TaKKe MpaBUiaM OOpaIIeHHS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYEHUIO U
coOHMpaHuI0 Tra3000pa3HBIX BEIIECTB (BOJOpOAA M KUCIOpPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIEIEHHON MaCcCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJINTh XUMHUUYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB MICIOYEH H
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JaKMYyC, (PeHOI(PTAIIENH, METUIIOPAHXK U IPYTHE).

K xoniy oOyuenuss B 9 kJjacce npeaMeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MMOHATUM: XUMHYECKUM DSJIEMEHT, aToM,
MOJIEKYJIA, NOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJEHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIICHUSA, XHUMHUYECKas pPeakuus, XUMH4YeCcKas
CBSI3b, TEIJIOBOM A((EKT peakinu, MOJib, MOJSPHBIA 00BEM, PaCTBOP, AJIEKTPOIHUTHI,
HEIJICKTPOJUTHI, DJIEKTPOJMTUYECKAsT JTUCCOIMAINS, pEaKkUuu HWOHHOro OOMeHa,
KaTajau3aTtop, XHUMHUYECKOE paBHOBecHE, oOOpaTuMble W HeoOpaTUMbIE peaKIluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIICHUE
U BOCCTAHOBJICHUE, aJUIOTpOmNHs, aM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBAJCHTHAs,
MOHHAsl, METAJJIMYECKasi), KpHUCTaJUINUeCKas pPElIETKa, KOPPO3Us METAJUIOB, CILIABBI,
CKOPOCTb XMMMYECKOW pEakuuu, MNOpeAciabHo nonycrumas KoHueHtpauus [IJIK
BEILIECTBA;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX TOHSATUM M TPUMEHSTh ITHU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAICHUN;
HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIi COCTaBJ€HHS (GOPMYJT BEIIECTB U
YPAaBHEHUUN XUMUUYECKUX PEAKLINM;
ONPEAETATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOrO COCTaBa, MIPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUN
no ¢dopMmynaM, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, HMOHHAsA, METAUIMYECKas) B
HEOPTaHWYECKUX COCTUHEHUSX, 3apsi/i MOHA 10 XUMHUYECKOW (popmylie, XapakTep Cpe/ibl
B BOJIHBIX PacTBOpax HEOPraHUYECKUX COCTWHECHHM, TUI KPUCTAJUIMUECKON peméTKu
KOHKPETHOTO BEILIECTBA;
packpeiBath cMmbIch llepuomnueckoro 3axkona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHWE: OMHCHIBATh W XapaKTepu3oBaTh Tabmuunyio ¢opmy I[leproamdeckoii
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHATUS «rjaBHas mnoarpymnmna (A-
rpymnma)y u «mnobdouyHas mnoxarpynna (b-rpynma)», manbie ¥ OONBIIME TEPUOIBI,



COOTHOCHUTH 0003HAYCHHsI, KOTOPhIE UMEIOTCS B TIEPUOIUICCKON TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn spa,
o0IIiee YKCIIO JIEKTPOHOB M PACIPEICICHHE MX IO SJECKTPOHHBIM CIIOSIM), OOBSICHSTH
o0lue 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCAMHEHUH B
npenenax MaJibIX EPUOJIOB U TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIacCU(PUIIMPOBATh XMMHUYECKHUE JJIEMEHTHI, HEOPTAHWMYECKHE BEIIECTBA, XUMUUYCCKUC
peakmmu (IO YHUCITy W COCTAaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TETUIOBOMY
s dexTy, Mo U3BMEHEHHIO CTENEHEN OKUCIICHHS] XUMUYECKUX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATH) OOIMKME M CHeHUPUUYECKHEe XHWMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, TOJTBEPXKIasi OMUCAHUE MPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIONMINX XUMUUYECKHUX PEAKITUN;

COCTAaBJISITh YPABHEHHS 3JIEKTPOJUTUYECKON AUCCOUMALMUA KHUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHMsI pEaKIMil MOHHOTO OOMEHa, ypaBHEHHUS PEaKIIUid,
MOATBEPXKIAIONINX  CYIIECTBOBAaHME TEHETHMYECKOW CBA3M MEXKIY BEIIECTBAMU
Pa3TUYHBIX KIJIACCOB,;

pPacKphIBaTh CYIIHOCTh OKHCJIHTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJIEKYJISPHYIO U MOJISPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHYECKOTO AJIeMEHTa 1Mo (hopMyJie COSTUHEHUS, MaCCOBYIO JOJIO BEIICCTBA B
pacTBOpE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKITUH;

coONIO/IaTh  MpaBWJIa TOJI30BAaHUS XMMHYECKOW TIOCYJOM U  JIabOpaTOpHBIM
o0opy0oBaHMEM, a TaKXkKe IMpaBuia OOpaleHus C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITTOJTHCHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJYYCHUIO U
COOMPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTJIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIIMU, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM IMyTEM XJOpUA-, OpoMHa-, WOAWI-, KapOoHart-, docdart-,
CUJIMKaT-, CyJb(aT-, THIPOKCUI-WOHBI, KATHOHBI aMMOHHS ¥ HWOHBI HW3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;
MIPUMEHSATH OCHOBHBIC OIEpAIllid MBICIUTCIIBHON JEATeIbHOCTH — aHaJdu3 W CHHTE3,
CpaBHEHUE, 00001IeHNe, CUCTEMATU3AIIHNIO, BBISIBJICHUE IPUUNHHO-CIIC/ICTBEHHBIX CBSI3EH
— JUIA U3YYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEaKIMil, €CTeCTBEHHO-HAyYHbBIC
METOABl TIO3HAHWUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, OSKCIECPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacosB
Ne duekTpoHHbIE (LM POBbHIE)
HaumeHoBaHuUe pa3aesioB U TeM MPOTrPaMMbl KoHTpoabHbIe IMpakTuyecKkue
n/n Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaabHbIe XUMUYECKUE OHITHS
11 Xumust — BakHas 00JIaCTh €CTECTBO3HAHUSA U 5 9 bu6nmoreka LIOK
' MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
1.2 BemectBa 1 XUMHUUY€ECKHE PEAKIIUU 15 1
m peaxtl https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
bubmuoreka [IOK
2.1 Bosayx. Kucnopon. ITorstue 00 okcumax 6
Y poA a https://m.edsoo0.ru/7f41837c
bubnmorexa LIOK
2.2 B 11 8 1
OAOPOA.LIOTHITHE O KHCIOTAX 1 COTAX https://m.edso0.ru/7f41837c
bubnmorexa LIOK
2.3 Bogma. P I o 5 1 1
OJ1a. FACTBOPBI. LIOHATHE 05 OCHOBARIAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubnnorexa [JOK
2.4 . 11 1 1
COeTMHEHNN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznen 3. Ilepuoanueckuii 3axon u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aroMoB. XuUMH4YecKasi

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIumn

Ilepuoanueckuii 3akoH u [lepronnueckas

3.1
CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[ .

7

bubanoreka LJOK
https://m.edsoo.ru/7f41837c
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Mennene-eBa. CTpoeHue aroma

3.9 Xumnueckas cBA3b. OKHUCIUTEILHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITUN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

68

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undposbie)
i HaumMeHoBaHue pa3iejioB U TeM NPOrPamMMbl Beero Kontpoabubie IIpakTuueckue 0BpazoBaTETBHbIC
padoThI padoTsbI pecypeni
Pa3zgea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpEeHnue u yrimyOiaeHre 3HaHUM OCHOBHBIX Pa3zesioB 5 1 Bbu6mmotreka LJOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUMA 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DNIEKTPOTUTHYECKAS JUCCOIHAIUSA. XUMUYECKUE PEAKIII 8 1 1 bubnnorexa [JOK
B PacTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTannbl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHKA XUMHUECKUX 31eMeHTOB VIIA- 4 1 bubmuoreka [IOK
rpymnsl. I'agoreHst https://m.edsoo.ru/7f41a636
59 OO0m1as xapakTepucTUKa XUMHUECKUX deMeHTOB VIA- 5 bubmuoreka [JOK
rpynnsl. Cepa 1 €€ CoeJuHEHMS https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTeprucTUKa XUMHUECKUX JIeMEHTOB V A- 7 1 bubnnorexa [JOK
rpynnsl. A30T, pochop u uX coequHEHUs https://m.edsoo.ru/7f41a636
24 OO011ast XapaKTepPUCTHKA XUMHUECKUX 3JIeMEHTOB |V A- 8 1 9 bu6muoreka [JOK
TPYIIIBL. YTIEPOI U KPEMHUN U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 25
Pa3nes 3. MeTanjibl 1 X COCINHEHUS
3.1 OO0mmre CBOMCTBA METAINIOB 4 bubnuotexa [JOK



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

3.2 B 7| 16
AKHEHIIE METAIIBL U UX COEqUHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BentecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 Bubmaorexa ITOK
' m p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa 05.09.2023  https://m.edsoo.ru/ff0d210c
ITonsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMUHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckast padora Ne 1 «IIpaBuna
paboThI B 1a0OPATOPUH U TIPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [JOK
8 . PHMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
ATOMBI U MOJIEKYJIBI 1 bubmmorexa [OK
y 21.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 26.09.2023 @ https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clOKHBIE BELIECTBA 1 bubmmorexa [JOK
P B 28.09.2023 = https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [TOK
YHPHOE Y 03.10.2023  https://m eds00.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumrieckas popuysa. BaneurHocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 bubmuorexa [JOK
3JIEMEHTa B COeTUHEHNH 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MougsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SBIICHHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPAaBHEHUS 26.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4uecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HIeCTE 1o yp 07.11.2023  https://m.edsoo.ru/ffod5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHNs, pa3IOKECHUS Bubmmorexa LIOK
8 P ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmmorexa [OK
" JHCT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKIINI 16.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs razos. Cocras bubmmnorexa LIOK
Bo3ayxa. Kucinopoa — snemeHt u 21.11.2023 @ https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
POJa \peaitht ’ 23.11.2023  https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 J1a00PaTOPHUH M IPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' 28.11.2023 = https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHIX
TormBo (HedTh, yrojib 1 METaH).
25 3arpsi3HeHUE BO3yXa, CIIOCOOBI €T0 bubmorera [JOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
[TpakTrueckas padora Ne 3 o reme
26 «ITomyueHrie 1 coOOMpaHUE KUCIOpOaa bubmorexa HOK
Y . P poaa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COJISIX bubmorexa [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHust BOA0po/ia B bubnmnoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «l?lon YeHUe U I::0614 aHue BOJIOpOJIa bubmorexa HOK
Y P AOPOAd, 26.12.2023 = https://m.edsoo.ru/ff0d4f42

HU3YYCHUC CTO CBOMCTB»
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa [JOK
B . y 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Brrunciaenus o05EMOB ra3oB IO
34 ABHEHHIO peaKIMHi Ha OCHOBE 3aKOHA bubmorexa LOK
sban PEaiHin 11.01.2024  https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacklleHHbBIE
37 u Hi[’:HaCI)I peHHI)II;) ACTBOPHI B bubmorexa [JOK
B PactBopaL 23.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOM J10Ie 25.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas pabora Ne2 o teme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIATypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6mmoreka [IOK
HOMEHKJIATypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tonmy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBAaHUH 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 cnoco((iLII) rﬁm ‘{)eHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmorexa HOK
y Y ’ 22.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
48 I'enernueckas CBs3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTMHEHUI 29.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTHu3alus bubmmoreka [JOK
3HAHUM 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbHnas padora Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa HOK
o 07.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
IlepBbie no acc a
51 | smaereont snewon. Tomame bubaorera LIOK
) 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmotexa [JOK
pHoa 14.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Ilepuopl, rpynIkl, 110 TIIBI bubmorexa [JOK
PHOZSL TPY > HOATPY 19.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 21.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 04.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MenzeneeB — y4u€HbIN, Ie1aror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHX AJICMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsizb bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 30.04.2024  https://m.edso0o.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa LHOK
02.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK
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«Ctpoenue aroma. XuMHYECKast 07.05.2024  https://m.edsoo.ru/00adh486
CBSI3b»
66 PesepBueiit ypok. O600mIeHNE U 1 bubnunoreka HOK
cucTeMaTtu3aius 3HaHU 14.05.2024  https://m.edsoo.ru/00ad9ch2
67 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIug 3HaHUI 16.05.2024  https://m.edsoo.ru/ff0d61c6
68 PesepBublit ypok. O600meHne u 1 bubmumorexa [IOK
cUCTEMAaTH3aIMA 3HaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYEeCKux iemenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa LHOK

. 06.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAINTINYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 I1 i 1 1
«IToBTOpEHUE U yriyOIeHNe 3HAHUHA 18.09.2023
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccugukanus Xummuaeckux 1 bubnnoreka [JOK
peaKkiuii o pa3IuYHbIM NIPU3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa [JOK
PeAKIH. 25.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[TonsiTHE O XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 bubmmorexa [JOK
P ’ PEL, m 27.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 rnccorranuu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
A HHAHHH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS pEaKIUi bubnmorexa LOK
P peaxt 09.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBICHUN 00 bubnmorexa [IOK
et ! 16.10.2023  https://m.edsoo.ru/00addsb2
ANEKTPOIUTUICCKON TUCCOITUAITTT
14 ITonsatue o ruapoIN3€E CONEH bubmorexa [IOK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX Bubmorexa ITOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3aga9dy
KontponsHast pabora Ne2 o reme
17 «DIIeKTpOIUTHYECKAs IUCCOLINALIS bubnnorexa [IOK
P A 1AL 06.11.2023 = https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. bubnmuotexa [JOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 08.11.2023  https://m.edsoo.ru/00addfe?
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOyYCHUE bubmmorexa [IOK
» HOAY ’ 13.11.2023 = https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmorexa IOK
yreHpe eal ’ 15.11.2023  hitps://m.eds0o.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMUYECKUX PEAKIUI, €CIIH OJUH U3 bubmmorexa LIOK
PRI, A 20.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa dJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 22.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 27.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
(bu3nyecKkre U XUMHUYeCKIe CBONCTBA 29.11.2023 @ https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUYECKUE bubmmorera LOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY KaroIIel CpeJibl COeTMHEHUSIMU
cephl
27 Brrunciaenne MaccoBoii 10JH BBIXOaa bu6mmoreka [IOK
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MPOAYKTa pEeaKIuu 11.12.2023 @ https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 13.12.2023  https://m.edsoo.ru/00adeeab
(du3HUecCKre U XUMUYIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa IOK
> HOIY 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[lomyueHre aMMHaKa, U3y4eHHE ero bubmmorexa LIOK
. Y 1Y 20.12.2023  https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA 25.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX
32 o0peHuii. XuMHU4YeCKoe bubmorexa HOK
YAOOP ’ . 27.12.2023  https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
docdop. Okc ocdopa (V
33 @0052p;a;;;ZLf;aqéiggielzéeH bubmorexa OK
P N 08.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJTyICHUE
Hcnonb3oBanue GocgaToB B
34 KauecTBE MHUHEPATbHBIX YAOOPESHUN. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E g gﬂ3;1ec£;ellngqucxne bubmorexa IOK
PHPOAE, 15.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yraepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKoJoru4eckue npooIemsl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)
37 VYronbHas KUCIoTa U €€ COu bubmorexa OK
22.01.2024  https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
29.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuwuii u ero coequHeHus bubnmorexa LOK
31.01.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHele HeMeTalIbl 1 05.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCTUHCHHUS
Kontponbnas padota Ne3 no teme
42 «Baxnennne HeMeTaIbl U UX bubmorexa HOK
07.02.2024  https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO01mmas xapakTepucTuKa
XUMHUYECKHX DJIEMEHTOB —
43 MeTauioB. MeTtayumaeckasi CB3b U bubnmoreka [JOK
MeTaJUTHYecKasi KpucTauTHaecKas 12.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P bubnnorexa LIOK
P . b 14.02.2024  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTYYSHHS
MertaioB. Ciasel. Beruuciienus 1mo
45 aBHECHUSIM XUMUYCCKUX PEaKUU Bubmorexa ITOK
yp PCAKIUH, 19.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa [IOK
PP 21.02.2024  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[enoumbie MeTaner 26.02.2024  https://m.edsoo.ru/00ael14b2
48 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanus 28.02.2024 @ https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KAJIBIAN 1 MarHui 04.03.2024 = https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeIMHEHUA KaJIbIUA Bubmorexa ITOK
& H 06.03.2024 = https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3aIHS
3HAHUH 11.03.2024
59 JKEcTKOCTh BOJKI U CIIOCOORI €€ bu6mmoreka [JOK
yCTpaHeHus 13.03.2024  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBLI 1 METOJBI €6 bubnnorexa [IOK
" 8 8 18.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuotexa [JOK
>4 AdmoMummii 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubnmuotexa [JOK
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THJIPOKCUIA 25.03.2024  https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bubmuorexa [JOK
(1) u xenesa (1) 01.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U cUCTeMaTU3AIUS
3HAHUU 03.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeilme MeTaibl U X 08.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJIEPKUT NpuMecHu. Briuncnenus 10.04.2024  https://m.edso0.ru/00ae1750
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 15.04.2024
KontponbHas pabota Ne4 o reme
62 «Baxuelmme MeTauibl 1 UX 17.04.2024
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKa 22.04.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHne bubnuoreka [IOK
OKpYKarollen cpeJibl 24.04.2024  https://m.edso0o.ru/00ae4270
65 Ponp xvumuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 29.04.2024 = https://m.edsoo.ru/00ae4270



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

66 PesepBHelil ypok. O6o0meHHEe 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 06.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600mIeHHE 1 1 bubnunoreka HOK
cHUCTeMaTH3aIvs 3HaHUI 08.05.2024 = https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600mienue u 1 bubnmoreka [JOK
CUCTEMATH3AN 3HAHUI 13.05.2024  https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

» Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIeCTBO

«M3natenbeTBO «lIpocBenieHre»

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3aoB A. A. u apyrue; oa

penakmueit Jlyauna B.B., Akumoneproe o61miectBo «M3narensctBo «IIpocBemieHuey

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«M3narenscTBO «IIpocBenieHne»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., [lpo3aoB A. A. u apyrue; moa

penakuueit Jlynuna B.B., AkunonepHoe o6mectBo M3aarenbctBo «lIpocBemenner
METOINYECKHUE MATEPHUAJIBI JIJIS YUUTEJISA

1. Dnextponnas oubauoteka «IIpocBemenuey. «Xumus. 8 kiaacc». MylnbTuMegUHOE
yueOHoe

nocodue HOBOro oOpasia.

2. YyebHoe 31exkTpoHHOe u3nanue «Xumus (8-11 knacc). Bupryanbnas naboparopusi»
3. 1C: Penerurop. Xumus.

4. Camoyunresb. Xumus At Bcex — X X|. Pemrenue 3amau.

5. Kommnbrotepnsie pe3enTanuu B popmare Ppt

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru. IIpeacraieHs! ciaenyromue pyOpUKI: COBETH a0UTYPHUEHTY,
YUHUTEII0 XUMUHU, CIPABOYHUK (0YE€Hb O0JIbIlast MOA0OPKA TAOIHIL U CIIPABOYHBIX
MaTepHuasoB), Becénasi XMMUs, HOBOCTH, OJTUMITHA]IBI, KYHCTKaMepa (Macca HHTEPECHBIX
HUCTOPUYECKHUX CBEICHUN ).

2. http:/lmwww.hij.ru. XypHaan « XuMus 1 ®KU3Hb» TOHATHO U 3aHUMATEIILHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKe U B MUPE, B KOTOPOM MBI
KUBEM.

3. http://chemistry-chemists.com/index.html. DaekTpoHHbIH KypHaT « XUMHKH 1
XUMHFSD», B KOTOPOM TIPEICTABICHO MHOYKECTBO OTBITOB 10 XMMUHU, 3aHUMATEIBHON
uH(GOpPMAIINH, TTO3BOJISIONIEH YBIEUb YIEHUKOB AKCIIEPUMEHTAILHON YacThIO MPEAMETA.

4. http://c-books.narod.ru. BceBo3moskHas murepaTypa 1o XuMHUH.

5. http://lwww.prosv.ru/. ITocoOus asst y4anuxcs, B TOM YUCIIE U JJIs TOJTOTOBKH K
utoropoi arrectaiuu (OI'D u EI'D), Metoanueckue mocoOust i yuuTese, HayqHo-
nomyJsipHasi IuTepaTypa Mo XuMHUHU.

6. http://1september.ru/. )Kypuan ais yuuTeneid U He TOJIBKO. BoJblioe KOJIU4ecTBO
paboT Y4EeHHKOB, B TOM UHCJIE€ U UCCIIEOBATENHCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii ITKOJIBHBIN TOPTAI CO



CCBUTKaMH Ha 00pa30BaTeIIbHBIC CANTHI 110 XUMUH.
8. www.periodictable.ru. Coopauk crartelr 0 XUMHYECKHX dJIEMEHTaX,
WLTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.






