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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O OOIIIEr0 00Opa3oBaHuUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, mpeactaBieHHbpx B PI'OC 00O, a Takke HA OCHOBE
benepabHON pabodeil mporpaMMbl BOCIIUTAHUS M C YIETOM KOHIICTIIIMH TPETIOAaBaHUS
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xumuu Aa€T NpeAcTaBiICHUE O LEIAX, OOLIEH CTpaTeruu 00y4YeHus,
BOCITUTAHUS U PA3BUTHsI OOYUYAIOIIUXCS CPEACTBAMHU yU4EOHOTO TIPEIMETa, YCTAHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, MPETyCMATPUBAET pACHpPEACICHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONIPEACIIET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  HM3YYEHUS]  XMMHM €  Y4ETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKA y4eOHOTO MIpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
00yyYaroImuxcsi, ONpeaesieT BO3MOXKHOCTH MpeaMeTa JJisi peaau3aluud TpeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTEIbHOW MPOTPAMMbI HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOYy4YEeHHs] XUMUU Ha YPOBHE
1ened U3ydeHus MpeaMeTa U OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIIBHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHME XUMHUHM CIYXUT OCHOBOM [JIsi  (OPMHUPOBAHMS  MHUPOBO33PEHUS
oOy4aromnierocsi, ero MpeJCTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHpPA, BAXHYIO POJIb
UrparT GOpMHUpPYyEMbIe XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOIMM BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS TI00ATBHBIX MPOOJEM YCTOWYHUBOTO
pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJIOTHMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3aiii BO3MOXXHOCTEH JjIsi caMOpa3BUTUSI U (POpMUpPOBAHUS
KYJbTYPbI IMYHOCTH, €€ 00111eH U PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POpMHpOBAHHE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEN
oOydJaronuxcsi,  HaBBIKOB WX  CAMOCTOSITEJIbHOM  y4eOHOW  JIeATEeThHOCTH,
DKCIIEPUMEHTAJBHBIX M HUCCJEJOBATENLCKUX  YMEHHMM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM 1€ TETLHOCTH;

3HAKOMHUT CO CHeUU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3TJIA/Ia HAa €AUHCTBO MPHUPOJBI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCSI;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE OOpa3oBaHUE
00yJaroImmxcs.



JlanHble HampaBieHUsT B OOyYE€HUHM XHUMHUU OOECHEeUMBAIOTCS —crenuduxoin
coliepKaHusl y4eOHOro IMpeIMeTa, KOTOPbIM SIBJIAETCS MEe1arornyecky aJalTUPOBAaHHbBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHME OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUN XHUMUH, OCHOB
HEOPraHWYECKOM XUMHUHU U HEKOTOPBIX OTIAECIbHBIX 3HAUYMMBIX MOHSTUH OPraHUYECKON
XUMUH.

CrpykTypa coaepKaHusi MpPOrpaMMbl IO XHMHMHM C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOTO0 noaxoza K e€ n3yueHuro. ConeprkaHue CKIAIbIBACTCs U3 CUCTEMBI IIOHATHN
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM 0 XuMudeckon peakuuu. O6e
OTU CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI IO MPUHLUITY IOCJIENOBATENBHOTO Pa3BUTHUSA
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKHU IMOJTYyYECHHBIX
Y OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJJHOTO YPOBHS K JIPyTOMY,
BBINOJHAS (YHKUMU OOBSICHEHUS] W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEMN MPAKTUYECKOT0 MPUMEHEHMSI U MTOJTYUYEHUS N3YyYaeMBbIX BEILIECTB.

OcBoeHue nporpaMMbl 10 XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPENCTABICHUS
O XMMHMYECKOM COCTAaBISIIOLIEM HAy4YHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOU
IIPUPOBI, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAaHHUIO U METOJIaM MO3HAaHUs B HayKe.
N3ydyeHne XUMHM MIPOUCXOTUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3YyUEHHBIX YUeOHBIX
npeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 knacce» U «Pusuka. 7 Kiiacey.

[Ipy m3yyeHUM XMMHUHM OPOUCXOIUT (POPMUPOBAHUE 3HAHUA OCHOB XUMHUYECKOU
HAayKl Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM JEeATEeIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. 3agauya y4yeOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMUYECKUX 3HAHUH — BaKHEHIINX
(akTOB, MOHATUWA, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUH, TOCTYNMHBIX O00OIIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, A3blka HAayKH, B NMPUOOIIEHWU K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYEHUM BEHIECTB M XHWMHUYECKHX peakuuid, B (HOPMUPOBAHUU U
pa3BUTUU TO3HABATENbHBIX YMEHMA W MX MPUMEHEHWU B y4eOHO-IO3HABATEIbHON U
yueOHO-HCCIIeI0BaTENIbCKON AEITeTbHOCTH, OCBOEHUH MpaBui 0e30macHoro oOpalieHus
C BEILIECTBAMHU B MOBCEIHEBHON KU3HU.

[Ipy u3yyeHMM XUMHUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3OBaHMs Ba)KHOE
3HaYeHHUe NMPUOOpen TaKue 1eld, KakK:



— (¢opMmupoBaHUE HMHTEUICKTyaIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUUYECTBY, CAMOCTOSTEILHOMY TMPHUHATUIO  PEIICHUH,
CITIOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HaIPaBJICHHOCTh OOyYEHHS Ha CUCTEMATHYECKOe MPUOOIICHUE O0yJaIOIMMXCs K
CaMOCTOSITEJIbHOM TIO3HABAaTEILHOW JIESATEIbHOCTH, HAYYHBIM METOJIaM I[1O3HAHMS,
(hopMUPYIOITUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecredyeHne YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETECHUIO O0YUYaIOIIMMUCS
OTBITa Pa3HOOOPA3HOMN JEATEIBHOCTH, MMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JJIsI PA3JIMYHBIX BUIOB
NEATEIIbHOCTH;

—  ¢dopmupoBanne  o0med  GYyHKIMOHATBPHOM H  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSICHATH U OIEHUBAThH SBJICHUS OKPYXKAIOIIETO
MHUpA, UCIMOIb3Yys 3HAHUSI U OIBIT, MOJYYCHHBIC MPU U3YUYCHUH XUMHUU, MPUMEHATh UX
P pelIeHUH POOJIeM B OBCEIHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (opMupoBaHHe y O0Yy4YaIOIIUXCS T'YMaHUCTUUYECKUX OTHOILICHHWM, MOHUMaHUS
IIEHHOCTH XUMHUYECKHUX 3HAHUU JUisi BBIPAOOTKH HSKOJIOTMYECKH IeJeco00pa3Horo
MOBEJICHUSI B OBITY U TPYJOBOM JIEATENLHOCTH B IEISAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPYKarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHUBAIlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUIO HA OCHOBE YCBOCHHUS OOIICUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO6miee YMCIO 4YacoB, OTBEAEHHBIX JJISI M3YUYEHHS] XMMHUU HAa YPOBHE OCHOBHOIO
oO1iero oopazoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HaykK. Tena u
BeliecTBa. GU3MYECKre CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue BellecTB. [loHsiTue o
METO/Iax MO3HAHUs B XUMUU. YucThle BemiecTBa U cMecu. CriocoObl pasziesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢dopmysna. BaleHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcCTaBa BemlecTB. OTHOcUTeNnbHas aroMHas wmacca. OTHOCUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BemectBa. Moib. MoiipHass Macca. B3auMOCBSI3b  KOJIMYECTBA,
MacChl U 4YMCJIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuétsl mo gopmynaM XUMUYECKUX
COCIMHECHUM.

OU3NYECKNE U XUMUYECKUE SBIICHUA. XUMHUUYECKAS PEAKIUs U €€ MPU3HAKUA. 3AKOH
COXpaHEHUs Macchl BeHIECTB. XUMHUYECKUEe ypaBHeHusa. Knaccudukamus XUMHUYECKHX
peakiuii (COeIMHEHUS, pa3JIoKEeHUSs, 3aMeIeHsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOM MOCYI0H, MpaBwiaMu paboThl B JiabopaTopuul u
npuémMamMu oOpaieHus ¢ J1abopaTopHbIM O0OPYJOBAaHUEM, H3YYEHHUE U OIHUCAHUE
(bu3MYEeCKUX CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIHIECTB, HAOIOJEHUE (U3MUECKHUX
(ru1aBiieHHE BOCKA, TasiHHE JIbJIa, pAaCTUpPAHUE caxapa B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI) W XUMHYECKMX (TOpEHUE CBEYH, TMPOKAIMBAHUE MEIHONW MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBICHHM, HAONIOJEHHE W OINUCAaHWE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX peakiuii (pas3iiokeHHe caxapa, B3aUMOJCHCTBUE CEpPHOM
KHCJIOTBI C XJIOpUAOM Oapusi, pasnokenue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auUMOJIeCTBHE Xene3a ¢ pacTBopoM conu meau (11), usyuenue crnocoOoB pazaeneHus
cCMeceil: C TMOMOIIbI0 MarHuta, QUIBTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUISIUSA,
xpomatorpadusi, MPOBEJCHUE OUYUCTKW MOBAPEHHOW COJIM, HAOJIIOJACHUE W OMHUCAHUE
pEe3yJbTAaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MacChl,
co37laHue MoJieielt MoJieKyI T (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBUTeIM HEOPraHNYECKUX BellECTB

Bo3gyx — cmech ra3oB. CocraB Bo3zayxa. Kucmopon — 3jIeMEHT U TIPOCTOE
BemecTBo. HaxoxaeHue kuciaopona B mpupoje, Gu3nueckue U XUMHUYECKHE CBOWCTBA
(peaxmuu ropenusi). Oxcupsl. [Ipumenenue kucinopoaa. CriocoObl OMyUYeHUS KUCIOPO1a
B JabopaTopuyd W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUIOTpOTHAsE MOAUDUKALIMS KUCIIOPOIa.



TennoBoit 3 (PexT XuMUYECKON peakiuu, TEPMOXUMHUUECKHE YPAaBHEHUS, SK30- U
SHIOTEPMUYECKHUE peaKkuu. TOMINBO: Yyrojib U METaH. 3arpsi3HeHUE BO3/yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT U mpoctoe BemecTtBo. HaxoxaeHune Bogopoja B MPUPOJE,
¢du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, crnocoObl nmoxydenus. Kuciorel u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBa BOAbl. Bona kak pactBopuresns. PactBopsl. HacbllieHHbIE 1
HEHACBILIEHHBIE PACTBOPBI. PacTBOpMMOCTB BEHIECTB B BOAE. MaccoBas J10J15 BEIIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOAE U B
KU3HU 4YesioBeka. KpyroBopoT BObI B MpUPOAE. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa
Y OYHMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa ©Heopranudeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) U
HecoseoOpaszyronme. Homenknatypa okcusioB. dPu3nyeckue M XUMUUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanus. Kiaccudukaius 0CHOBaHM: MIENOYM U HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pu3nyecKkMe MW XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tosrydyenre ocCHOBaHHM.

Kucnotel. Knaccuduxanus xucinor. Homenkmarypa kucnor. ®dusmyeckue u
XUMHYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MeTayuioB H. H. bekerosa. Ilonmyuenue
KHCJIOT.

Conmu. Homenknatypa coiseil. @u3nuecKMe W XHUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue couei.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KAaUEeCTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpOJa B BO3AYyXE, IOJIy4YEHHUE,
coOupaHue, pacrlo3HaBaHWE W  HW3YYEHHWE CBOMCTB  KHUCJIOpOJa, HaAOJIOJCHHE
B3aMMO/JICUCTBUSL BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHHUKHOBEHHUS U MPEKpallieHUs
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHUIOB M OINHMCAHHE HX CBOICTB,
MOJIydeHue, coOMpaHue, paclio3HaBaHWE M HM3YyYEHHE CBOWMCTB BOAOpoJa (TOpeHue),
B3auMoJielicTBUe Bojopona ¢ okcuaoM wmeau (1) (BO3MOXXHO —HCIOJIB30BaHHE
BHUJICOMATEPHAIIOB), HAOJIOJEHUE OOpa3IOB  BEIIECTB KOJUYECTBOM |  MOIb,
HCCJIEIOBAaHNE OCOOEHHOCTEM pPAacTBOPEHHUS BEUIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JI0JIEH pAaCTBOPEHHOIO BEILECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIAMU (HATPUEM M KaJIbI[MEM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE OOpa3IlOB HEOPTaHUYECKHX BEIECTB Pa3TUIHBIX
KJIACCOB, HAONIOACHWE W3MEHEHMsSI OKPAaCKHM WHIMKATOPOB B PACTBOpPAX KHUCIOT H
niesnoyeil, n3ydyenue B3aumojencTus okcuaa meau (l1) ¢ pactBopom cepHOi KUCIOTHI,



KHMCJIOT C METAJUIAMH, PEAKLIIUA HENTPAIM3ALINH, ITI0Jy4EHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOIO METaJlla IPYTHM M3 PacTBOPA COJIM, PEIIEHUE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmue Kiiacchl HEOPraHNYECKUX COCTUHEHUI.

[Mepuoaunueckui 3akoH u Ilepuognuyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
. . MengeneeBa. CrpoeHue aroMoB. XUMHYECKasi CBA3b. OKMCIUTEIBHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBbie MOMBITKUA KJIACCU(UKALIMA XUMUYECKUX 31eMeHTOB. [lonaTtue o rpymmax
CXOJHBIX AJIEMEHTOB (IEJIOYHBIE U IIEJI0YHO3EMENbHBIE METAILIbI, FAJIOr€Hbl, HUHEPTHHIE
raspl). DJI€MEHTbI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCUABI U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. llepuoanueckas cucrema Xxumuuyeckux nemMeHToB J[. U.
MenneneeBa. Kopotkomepuonnas wu giuHHOTNepuodHas ¢opmbl [lepumomnueckoit
cucTteMbl XuMuIeckux daeMeHToB 1. Y. Menneneesa. [lepuoael u rpynmnsl. Gusnyeckuit
CMBICJI IIOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX saep. M3oromsl. Onextponsl. CTpoeHHe
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3neMeHTOB lleproauueckoit
cucrembl J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO JJIEMEHTAa IO €T0
nonoxenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH MW3MEHEHMsS paadyca aTOMOB XHMHYECKHX OJJEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IIEpUoIaM.

3nauenune Ilepumoanueckoro 3akoHa u llepromnueckor CUCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak 1aHUH.

Xumnyeckass  cBs3b. KoBaneHTHass (mossipHas M HENOJSpHAast)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucieHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpormecchbr
OKHCIICHHS M1 BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BELIECTB METAJUIOB U HEMETalIOB, B3aUMOJIEHCTBUE
TUAPOKCUAA IMHKAa C pacTBOpaMM KHUCIOT M IIEJI0YEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
peaKIuu pa3ioKeHus, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeEXIpEeAMETHBIX CBSA3€M IPU M3YyYEHHH XMMHUM B § Kjacce
OCYILECTBIISIETCS Yepe3 UCMOIb30BaHNE KaK OOLINX €CTeCTBEHHO-HAYUYHbIX MOHATUH, TaK
U TIOHSTHH, SBISIIOIIUXCA CUCTEMHBIMH JUIS OTHEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO LMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MTOHATHS: HAYYHbIN (DaKT, TUIOTE3a, TEOPHS, 3aKOH,
aHallu3, CHUHTe3, KiaccuuKaluus, NEPUOAUYHOCTb, HAOMIOACHHE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.



@dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsi, BEIIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, Ta3, (PU3MUYECKHE BEIMYWHBI, €AUHUIIBI W3MEPCHUSI,
KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOABI, TOJIC3HBIC
HCKOIIA€MbIE, TOIIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

Ilepuonnueckuit 3akoH. llepuoanueckas cucrema Xxumuuyeckux nemMeHToB J[. U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIus, KaJbLUs U UX COCTMHEHUN B COOTBETCTBUH C
II0JIOKEHHUEM AJIEMEHTOB B lleproanueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHure BeniecTBa: BUJAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOM PEIIETKA W BHUJA
XUMHYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BELIECTB, OTHOCIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX PEaKIUNA MO Pa3IMYHbIM MpU3HAKaMm (10 YHUCIy U
COCTAaBY YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEeKTy, MO M3MEHEHUIO
CTENEHEH OKHCIICHUS XUMHYECKHUX DSJEMEHTOB, [0 OOpaTUMOCTH, [0 YYacTHUIO
KaTtaauzaTopa). JK30- U YHJAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUS.

[TonsitTue o ckopocTH xumudeckod peakiuuu. I[loHsTe 006 0OpaTUMBIX W
HEOOpaTUMBIX XUMHMUYECKUX peakiusx. [loHATHE O TOMOIE€HHBIX M TIeTePOTCHHBIX
peakuusx. [lonsitue o karanmze. [loHSATHE O XMMHYECKOM paBHOBECHMU. DaKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHUSL.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkuuy, AJIEKTPOHHBIN Oasanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBlI€HUE YPABHEHHM OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a DJIEKTPOHHOTrO OaiaHca.

Teopust HPNEKTPONIUTUYECKON ITUCCOLUMALMHU. OJIEKTPOIUTBI U HEAJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHU3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYeCcKo# cBsizu. CteneHs aucconuanyu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuiun woHHOro oOMeHa. YCJIOBHUSI MPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
TOJIHBIE U COKpalIEHHbIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAHUN U
cCoJiel B CBETE MPEACTABJICHUN 00 AIEKTPOIUTHYECKON mauccormanui. KadecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O TUIpOIN3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJAEIIAMHU KPUCTAIUIMYECKUX PEMIETOK HEOPIraHUYECKUX BELIECTB
— METAJJIOB M HeMeTaJuioB (rpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHUS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEaKUUh OT BO3JECHUCTBHS
pa3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
npoliecca JUCCOIMAIMM KUCIIOT, HIeIoYe U cosieil (BO3MOKHO HMCIOJIb30BaHUE BHUIECO
MaTepHuasoB), IPOBEICHUE ONBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKLIHA
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHHE raza, 00pa3oBaHHE BOJbI), OIMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPeakiuid (TopeHwue,
peaKlMu Ppa3JIOKEHUs, COCJUHEHUs), PpAaClO3HABAaHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIMi HAa MOHBI, PEIICHHE IKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTaJsnibl 1 MX coeIMHEHU S

OOmrast  xapaktepucTuka TamoreHoB. (OCOOCHHOCTH  CTPOCHHUS  aTOMOB,
XapaKTepHbIE CTeNeHN OKuciaeHus. CTpoeHne U (pru3nuecKrue CBOMCTBA MPOCTHIX BELIECTB
— rajoreHoB. XMMHUYECKHE CBOICTBA Ha MpUMepe XJiopa (B3aUMOJIEHCTBUE C METaNIaMU,
HEMeTaJulaMHy, 1enoyamu). XiopoBogopoa. CossiHas KHCIIOTa, XUMUYECKHE CBOWCTBA,
MoJIy4eHue, nMpuMeHeHnue. J[eficTBue XJiopa M XJOPOBOJIOPOAA Ha OPraHU3M YeJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKIAEHUE B IPUPOJE.

O6mast xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHre u GU3NUecKue CBOMCTBA MPOCTHIX
BEILIECTB — KHUCJIOPOJa U cepbl. AJUIOTPONHBIE MOIU(PHUKALMK KHUCIOPOJAa U CEpHI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPON, CTpOEHUE, (PU3NYECKHE U XHUMHUYECKUE
cBorictBa. OKCHIIBI CEpbl KAaK NPEACTABUTENIN KHCIOTHBIX OKCHMAOB. CepHas KHCIOTa,
bu3nUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). XUMUYECKHUE PEaKIIMH, JieXKalllie B OCHOBE MPOMBIIIJIEHHOTO crioco0a
MOJy4eHUsI cepHOM KHUCIOTHL. [IpumMenenue cepHoil KucnoThl. Cojin CEPHOM KHUCIIOTHI,
KauecTBeHHas peakuuss Ha cyibdar-uoH. Haxoxzaenue ceppl W e€ coeAUHEHUN B
npupofe. XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH Cpelbl COCAMHEHUSIMU CEpBI
(KUCTIOTHBIE TOXKH, 3arPA3HEHUE BO3IyXa U BOAOEMOB), CIIOCOOBI €T0 MPEA0TBPAIIECHUS.

OO61as xapakrepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUS. A30T, pacIpOCTpaHEHUE B MpUpoae, Ppuanyeckue u
XuMu4eckue cBorctBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (usmyeckue u
XUMHUYECKUE CBOICTBA, MojdyuyeHrue U mpumenenune. Coau aMMOHMS, UX (PU3UUECKHE U
XUMUYECKUE CBOWCTBa, mpuMmeHeHue. KauecTBeHHass peakiys Ha HOHBl aMMOHWUSIL.
A3oTHas KucioTa, €€ mojiydeHue, pU3MUYeCKue M XMMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTEINS KJlacca KUCIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KadeCTBE MHUHEPAIbHBIX yAoOpeHud. XUMHUECKOe 3arpsi3HEHUe
OKpPYXaIOIlEel Cpelbl COCAUHEHUSIMH a30Ta (KUCIOTHBIE JOXIM, 3arpsA3HEHUE BO3ayXa,
nmouBsl U BojioéMOB). Docdop, amnorponHsie Moaubukamu docdopa, puzndeckue u
xumuueckue cpoictBa. Oxcun docdopa (V) u dochopnas kucinora, puznueckue u



XUMUYECKUE CBOMCTBa, momydeHue. Fcnome3oBanme ¢ochaTtoB B KadecTBe
MUHEpaIbHBIX YIOOPEHU.

Oobmas xapakrepuctuka d31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUA. YTIIEpOJ], aUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B TMpupojae, (U3MUeCKMe M XHMHUYECKHE CBOMCTBa. AjcopOrus.
KpyroBopot yraepona B mpupoae. Okcuasl yriaepoaa, ux (QU3NYecKue U XUMHUECKHE
CBOMCTBA, JICHCTBUE HA KUBBIE OPIaAHU3MBI, [TOJIyYEHUE U MPUMEHEHNE. JKOJOTNYECKHE
npoOJieMbl, CBA3aHHbIE ¢ OokcuaoM yriaepona (1V), rumoresa ri106anbHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIM >(PdeKT. YroibHas KuciaoTa W €€ colid, UX (PU3NUYECKUE U
XUMUYECKUE CBOMCTRA, MOydeHUE U NpuMeHeHne. KauecTBenHas peakiusi Ha kapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPTraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoja (METaH, 3TaH, STWICH, AlETWUJICH, ATaHOJI, TJIMIEPUH, YKCYCHas KHUCIOTA).
[IpupoaHbIe HCTOYHUKHU YTIEBOAOPOJIOB (Yrodlb, IPUPOAHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OE€H3UH), UX POJIb B OBITY U MPOMBINUICHHOCTU. [loHsITHE O OHMOIOTHYECKU
BAKHBIX BEILIECTBaxX: JKHUpax, OeliKkax, YIJIeBOJaX — M UX POJU B JKU3HU YEJIOBEKa.
MarepuaiibHOE €TUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢pusznyeckue u XMMHUECKHE CBOMCTBA, MOJyUYEHUE U NMPUMEHEHUE.
Coenunenusi kpeMuusi B npupoje. OOuue npeacraBiaeHus o6 okcunae kpemuus (1V) u
KpeMHHEBOW Kuciore. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiine cTpouTenpHble MaTepualibl:  KE€pamMHuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobmeMbl 0e30MacHOr0 MCHOJB30BaHUSl CTPOUTENIBHBIX MAaTEpUaoB B
ITOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yuyeHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MIPOBE/ICHHE KAUEeCTBEHHBIX PEAKIMM Ha XJIOPUI-MOHBI W HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUs, OMBITHI, OTPAKAIOMINE (U3NIECKUE U XMMUYECKHUE CBOMCTBA TajOreHOB U
UX COEIUHEHUN (BO3MOXXHO WCIONb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHUE C
oOpa3naMu  XJOpuJ0B (TaJIOTEHUIOB), O3HAKOMJICHHME C oOpa3naMu cepbl U eé
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHME BUAEOMATEpPUAJIOB), HAOJIOJEHHE Tpoliecca
oOyrJIMBaHMs caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI, U3yUYEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHCIOTHI, IMPOBEACHHE KAaYECTBEHHOM
peakuuu Ha cyib(ar-uoH U HaOIOJIEHHWE NpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢u3nueckuMu  cBOMcTBaMHM  a3oTa, (ochopa U uX coeguHeHUM  (BO3MOKHO
MCIIOJIb30BAaHUE BHUACOMATEpPUAJIOB), oOpasliaMu a30THBIX M (HochHOpHBIX ya00peHUH,
NoJlyueHue, coOMpaHue, paclio3HaBaHWE M H3yuyeHUE CBOMCTB aMMHMaka, MPOBEICHUE
KAueCTBCHHBIX PEaKIMii Ha WOH aMMOHHS U ¢GochaT-uOH U M3YyYECHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHIICHTPUPOBAHHONM a30THOW KHUCJIOTBI C MEIbIO



(BO3MOXHO MCHOJI30BAaHUE BHJIEOMATEPUAIOB), U3yYEHHUE MOJIEIEH KPUCTAIUIMYECKUX
peméTok anmMasa, rpaduTa, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aIacopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOrasa,
MOJIy4eHHe, CcOOMpaHue, paclo3HaBaHUE M H3YyYEHHUE CBOMCTB YIJIEKUCIOTO Trasa,
NPOBE/ICHUE KAYECTBEHHBIX peakIui Ha KapOOHAT U CHJIMKAT-UOHBI M U3Y4YCHHE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIUEH  CHIMKATHOU
MIPOMBIIUIEHHOCTH, PpELIEHUE >SKCIEPUMEHTANbHBIX 3adad 1o TeMe «BaxuHeimue
HEMETAJUIbI U UX COCTUHEHUSY.

MeTaJibl 1 X COeIMHEHU S

OO01mast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxxenus B llepuonnueckon cucreme xumudeckux sneMeHToB [[. . Menneneesa u
cTpoeHusa aroMoB. CTpoeHue MeTauioB. Mertamuinueckass CBSI3b M MeETaJIMYecKas
KpUCTAJUIMYECKass PEMIETKA. OJIEKTPOXUMHUYECKUN psAX  HANPSIKEHUH  METaJUIOB.
®dusnyeckre U XMMHUUECKHE CBOMCTBA MeTa/uIoB. O011ue criocoObl MOTy4YeHHs] METALIOB.
[loHsiITHE O KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBel
(cTainp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[llenounble MeTaiibl: monoxeHue B lleproguyeckoil cucTeMe XUMUYECKUX
anemeHToB JI. W. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXO0XJICHHE B IPUPOIE.
dusnyeckue M XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kanus). OKCuabl M
TUAPOKCUJIBI HATPUS U Kanus. [[puMeHeHune menoYHbIXx METaUIOB U UX COSAUHEHUM.

[[{erouyHO3EeMENBHBIE METAJJIBI MATHAW M KaJbLWW: TTOJNOKEHNE B [lepnonnueckon
cucreMe xumudeckux anemeHToB . M. MenneneeBa, cTpoeHrE UX aTOMOB, HAX0KJICHUE
B mpupone. dusznueckue M XMMHUYECKUME CBOWCTBA MarHusi U Kaiblus. Baxneumme
COEIUHEHMs KanblMs (OKCUA, THAPOKCUA, coyin). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHHUS.

AOMUHHIN: TT0J0KeHUE B [leproanueckoil cucteMe XHUMHYECKHX JJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKAEHUE B IIpupoae. Pu3nyecKkue U XMMUYECKUE
CBOICTBa amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA U TUAPOKCUAA aTFOMUHUS.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme xumudeckux snementoB /. .
MenpeneeBa, CTpOEHHE aTOMa, HaxoXKJeHUe B mpupojae. OU3NYECKHEe U XUMHYECKHE
cBoMcTBa xene3a. Oxcunapl, ruapokeuabl U conu xenesa (1) u xxenesa (I1l), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3WM  METAIOB  (BO3MOXKHO  HCHOJBb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHIa KaJIbIIUS U HATPHS C BOJION
(BO3MO>HO HCIIOJIB30BAaHUE BHJIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI,
Ipoliecca TOPEHUS Keje3a B KUCI0poie (BO3MOKHO HCIOIb30BAaHUE BUAECOMATEPHUAIIOB),
MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa UOHBI: MAarHUs, KaJdblUs, aTFOMUHMUS,



nuaka, xenesza (1) u xenesa (Ill), memu (Il), HaOMIOACHWE W ONMHMCaHWE TPOIECCOB
OKpalllMBaHMs IJIAMEHW MOHAMM HATpHUsl, Kajaus U Kajdblus (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHAA ATIOMUHUA U
TMAPOKCHJA [MHKA, pEUICHUE OSKCIEPUMEHTANBHBIX 331ad 1o Teme «BakHelmue
METaJUIbl U KX COCITUHECHHUSI.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKH3HM 4YeloOBeKa. be3omacHoe
UCIOJb30BAaHUE BEIECTB M XUMHYECKMX peakuuid B ObiTy. IlepBas momours npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHUE OKpyXaroule cpenpl (IpenenbHas AOImycTUMast
KOHLeHTpauusi BemectB, ganee — [I/IK). Ponb XumuM B pelIeHWH 3KOJOTMYECKUX
npoOsem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTrepuabl).

Mesicnpeomemmnuoie céazu

Peanmnszanuss MeXNpeAMETHBIX CBS3€M NpH H3YyYEHUM XHMMUM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
U TOHATUH, SBISIOIIMXCA CHCTEMHBIMH JUISl OTAEIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO01Ke ecTeCTBEHHO-HAYUYHbIE MMOHATUA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, KiIaccu(uKaluus, NEpPUOJAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEPEHHE, MOJENb, SIBJICHHE, MapHUKOBBIA 3(dexT, TexHoorus,
MaTepHuabl.

®duznka: marepus, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIWJ, WU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsl, MPOBOJHUKH, IMOITYIPOBOIHUKH,
IURJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTaJNIMYecKass peméTrka, CIUIaBbl, (U3NUecKue
BEJIMYMHBI, E€AUHUIBI HU3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Comnnue.

buonorus: ¢otocuHre3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MHUHEPATbl, TOPHBIE MOPOJBI, TMOJE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00111ero 0Opa3oBaHus
JOCTUTAIOTCSI B XoJ€ OOydYeHHsT XHUMHH B €IUHCTBE Y4YeOHOM M BOCHHUTATEIHHOU
JESITEIbBHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOILIECTBE IIpaBWJIaMU U HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLUAIN3ALNN
00yyarommxcs.

JInaHOCTHEBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTH o0yJaroumxcs
PYKOBOJCTBOBATbCSI CUCTEMON MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMH M pacllupeHHe
OTIbITA JEATENBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEIUIO, TOHUMAaHHUs 3HAYECHUS] XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEpHOW HMHpopManmueil o0 MNeperoBbIX
JOCTUKEHHUSIX U OTKPBITHSIX MUPOBOM M OTE€YECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTRA;

2) rpasKAaHCKOr0 BOCIUTAHMSA:

IPEJCTaBICHNUS O COLMAIBHBIX HOPMAaX M MPABHIJIAX MEAJIMYHOCTHBIX OTHOLLIEHUMN
B KOJUIGKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOM,
yueOHOUCCIIeI0BATENbCKOM, TBOPUECKON U IPYIMX BHJAX AESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MPU  BBINOJHEHUU  YUYEOHBIX,
MO3HABATENBHBIX 331a4, BHIMOJTHCHUNA XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IPOEKTOB, CTPEMJICHUS K B3aMMOIOHHMMAHUIO M B3aWMOIIOMOIIM B IpoLEecce AITOU
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEIEHUE M IMOCTYNKHU CBOMX
TOBapUIEH C TMO3WIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUSA
MTOCJEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJICTAaBICHUSI O BEUIECTBE U XUMHUYECKOW pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKd U COCTABJISIOIINE OCHOBY
IUI TIOHMMaHHUsl CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBSI3AX YEIOBEKa C MPUPOIHON Cpeaoi, O
POJI XMMUU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

NO3HaBaTeJIbHbIE MOTHBBI, HalpaBlCHHbIE Ha TMOJY4YEHHE HOBBIX 3HAHHUM IO
XUMHH, HEOOXOJuMble i OOBSCHEHUS HaOII0JaeMbIX TMPOLECCOB U  SIBICHUH,
MO3HABATENbHON, HHPOPMAITMOHHON M YUTATENbCKON KYJIBTYpPHI, B TOM YHCJI€ HABBHIKOB
CaMOCTOSATENIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPaBOYHOM JIUTEPaATypoOil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJOTUH;



UHTEpEeC K OOYy4YeHUI0 U TMO3HAHUIO, JI0O03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MTPOCKTHOW W HMCCIICIOBATEIHCKON JEATEILHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMPaBICHHOCTH M YPOBHS OOYUYECHHS B JATbHEUIIIEM;

4) ¢popMuUPOBaHUS KYJbTYPHI 3[10POBb

OCO3HAHME LICHHOCTH YXW3HHM, OTBETCTBEHHOI'O OTHOLIECHHSI K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHME IMOCIEACTBUI M HENPUATUE BPEIHBIX
npuBbIYEK  (YMOTpEOJIEHUSI  aJKOTOJis, HApKOTUKOB, KypeHUus), He0OX0IuMOCTU
coOMIoieHNs TpaBUl 0€30IaCHOCTU IpPU OOpalleHWH C XMMHUYECKMMHU BEIIECTBAMHU B
OBITY U pEeaJIbHON XKU3HU;

5) TpyA0BOro BOCIIHTAHUS:

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO mpodeccuil W Tpyda pa3lIdyHOro poja,
YBaXEHUE K TPYyAYy M pe3yJbTaraM TPYAOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAaHUN MO XUMHH, OCO3HAHHBIA BBIOOP WHAMBUAYAIbHON
TPACKTOPUHU MPOJOJDKEHUs] 00pa30BaHUS C YUYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOILECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHENIHON
MPO(QECCUOHAIBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHUW, TOTOBHOCTH
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHMS, MOHUMAHHUE LEHHOCTH 3J0pPOBOr0 U 0OE€30IacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHUE IEHHOCTU COOIOACHMS MpaBUIl OE30MaCHOTO
MOBE/ICHHUS NPHU paboTe C BEIIECTBAMU, a TAKXKE B CUTYALIUAX, YTPOXKAIOIIUX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJy4YaeMble NpPHU HU3YYEHUH XUMHUH, IS
peleHns 3a/ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpPENOW, IJIsl TOBBILICHHUS
YPOBHS 3KOJOTHYECKON KYJIbTYPhl, OCO3HAHMSI TJI00AJIbHOTO XapakTepa 3KOJOTHYECKUX
npobsieM M TNyTed HX peuleHHus] MOCPEIACTBOM METOJOB XHMHH, 3KOJOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METANPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaIMETHBIX  pE3yJbTaTOB  BBIACIAIOT  3HAYUMBIE IS
dbopMUpOBaHHUS MHPOBO33pEHHUS OOLICHAYYHbIE TOHATHS (3aKOH, TEOpHS, NPUHILIHII,
runoresa, (paxt, cucrema, mpouecc, SKCIEPUMEHT U JAPYTOe.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpeAMEeTax M IMO3BOJISIOT HAa OCHOBE 3HAHMM M3 ITHX
npeaIMeToB (OpMHUpPOBATH MPEACTABICHUE O IIEJIOCTHOM HAyYHOM KapTHMHE MHpa, U
yYHHUBEpCajdbHble  yueOHble  JeHcTBUS  (IIO3HABaTeNIbHbIE,  KOMMYHHUKATHUBHBIE,
pEeryJiaTUBHbIE),  KOTOphle  oOecrneuuBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJIAHUPOBAHUIO U OCYILECTBIEHUIO YUEOHON AeSTENbHOCTH.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 10oruyecKkue 1eMcTBUA:

YMEHUS UCHOJb30BaTh MPUEMBI JTOTMYECKOTO MBIIUICHHUS] TPU OCBOCHUMU 3HAHWI:
pacKpbIBaTh CMBICI XUMHYECKHX IOHSATUH (BBLACIATH HMX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIMBAaTh B3aUMOCBSI3b C JPYTMMM MOHSTHUSMM), HCIIOJNB30BaTh MOHITUS MJIs
OOBSICHEHHsI OTACNIbHBIX (DAaKTOB W SIBICHHM, BBHIOMpPATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(PUKAMKM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEakiuil, yCTaHaBJIUBATbH
IPUYUHHO-CJIE/ICTBEHHBIE CBS3U MEXIYy OOBEKTaMHM H3YYEHHMs, CTPOUTH JIOTMUECKUE
paccyxneHus (MHAYKTUBHbBIE, JEQyKTHBHBIE, IO aHAJOTHM), JeNaTb BBIBOABI U
3aKJIFOUEHUS;

YyMEHUE TNPUMEHATH B MPOLECCEe TNO3HAHUA TMOHATUA (NPEAMETHBIE U
METaIpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3YEMBbIE B XHMHH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XUMHUH MOJEIbHBIE IPEACTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast GopMyJia U YpaBHEHHE XUMUYECKOU
peakuMu — NpHU PEIIeHHH y4eOHO-TIO3HABATENbHBIX 3a/1ad, C YYETOM 3THUX MOJEIbHBIX
MIPE/ACTABICHUI BBISBISATh M XapaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKKA H3Yy4aeMbIX
OOBEKTOB — XHMHMUYECKMX BEIIECTB WU XUMHUYECKUX pEaKIUil, BBIABIATH OOLIUE
3aKOHOMEPHOCTH, IPUYUMHHO-CIICACTBEHHBIE CBSI3M W IPOTHUBOPEUYUS B HM3Yy4aEMbIX
IIpoLeccax v sIBJICHUSX.

ba3oBble uccienoBarelbcKme 1eiiCTBUS:

YMEHUE HCIOJIb30BaTh IOCTABICHHBIE BOINPOCHl B KAueCTBE WHCTPYMEHTA
MO3HAHMS, a TAKKE€ B KAaueCTBE OCHOBBI JJi1 (POPMUPOBAHUSA THUIIOTE3bI 1O IMPOBEPKE
IIPaBUIIbHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHre OmblTa M0 I[JIAHUPOBAHUIO, OpPraHU3alud U  MPOBEACHUIO
YUYEHHUYECKUX 3KCIIEPUMEHTOB, YMEHHUE HAOII01aTh 3a XOAOM MPOLECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €0 Pe3yJbTat, ((OPMYyIUPOBaTH OOOOIIEHUS U BBIBOJBI MO pe3ybTaTam
POBEAEHHOTO OMbITa, UCCIIEA0BAHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BbBIOMpaTh, AHAIM3UPOBATH M  HMHTEPIPETHPOBATH  UH(GOPMAIUIO
pa3NMYHBIX BUAOB W (OPM NPEICTABICHHUA, MOJYyYaeMyl W3 pPa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAST JIUTEpATypa XMMUYECKOIO COJAEpM aHUs, CIPABOYHBIE MMOCOOHS,
pecypchl MHTepHETa), KPUTHUYECKU OIIEHMBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpMAITHIO;

yMEHUE NPUMEHSTh pa3iMyHble METOAbl W 3alpoChl MpU TOHCKE U OTOOpe
MH(}OpMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBITIOJHEHUS YUYEOHBIX U
MO3HABATENbHBIX 337au OMNpENeiIEHHOTO TuMa, NPHOOpeTeHHe ombiTa B 00JacTu
UCIIOJIb30BaHUSl ~ HMH(OPMAILIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,  OBJaJCHHE
KyJIbTYpPOil aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMPATh ONTUMAIbHYIO (GOpMY NpeacTaBlieHUs HHQOpPMAUMU U HILTIOCTPUPOBATH



peraemMbie 3a/1a4i HECIOKHBIMU CXEMaMH, JTUarpaMMamu, Ipyrumu hopmamu rpaduxu
1 MX KOMOMHAIIUSIMH;

YMEHHE HCMOJb30BaTh W  aHAJIM3UpPOBATH B  Mpolecce ydyeOHOM U
UCCJIEIOBATEIILCKON  JICSITEIBHOCTH HMH(POPMALIMIO O BIMSHUU TMPOMBIILIEHHOCTH,
CEJILCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MTPUPOTHOU CpPEIb.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TeHCTBUS:

YMEHHUSI 3aJ1aBaTh BOIMPOCHI (B X0/€ auayiora W (WiaM) AUCKYCCHM) MO CYLIECTBY
o0cyx/1aeMoil TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHHUS
NPEIJIOKEHHON 3a/1auH;

YMEHUS NPEJICTABISATH MOJYyUYECHHbIE Pe3yIbTaThl IO3HABATEIBHOMN JEATEILHOCTUA B
YCTHBIX M THUCHMEHHBIX TEKCTaxX; JAeNaThb MPE3CHTAIUI0 PE3yJIbTATOB BbINOJHEHUS
XUMHYECKOTO JKCIepuMeHTa (JIabopaTOPHOro OIbITa, JabOpaTOpHOM pabOThl MO
MCCJICZIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI y4eOHOrO  COTPYJHHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOMU
MO3HABATEJIbHOW U HCCIIEIOBATENILCKOM JEATEIbHOCTU MPU PEUICHUH BO3HUKAIOIIMX
po0JIeM Ha OCHOBE Y4Y€Ta OOIIMX MHTEPECOB M COTJACOBaHUS MO3MUIMI (00CYXIEeHHUS,
OOMEH MHEHHMSIMH, «MO3TOBBIC IITYpPMBD», KOOPJWHAIMS COBMECTHBIX JICHCTBHM,
omnpeJeieHe KPUTEPUEB 110 OIICHKE KaueCTBa BBHIIIOJHEHHON paboThI U JIpyTHue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh IeIU JACSATEIbHOCTH, IUJIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATH W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BBHIOUpPATh Haubonee 3PQPEeKTUBHBIE CIOCOOBI pEIIeHUs YYEOHBIX H
MO3HABATENIbHBIX  3a/lad, CaMOCTOSTEIBHO  COCTaBISTh WJIM  KOPPEKTUPOBATH
MPEUIOKEHHBIM aNTOPUTM JEHUCTBUUA MPU BBIIIOJHEHUU 33JaHUM C YYETOM IOJIYUYCHUS
HOBBIX 3HaHMM 00 wu3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsiX, OILICHUBATH
COOTBETCTBHE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOW €M, YMEHHE HCIOJIb30BaTh M
aHAIN3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B yCIIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMeTHBIX Pe3yiIbTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COAEpKaHUs,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoid, BBIICISIIOT: OCBOCHHBIC
0o0y4YaroImMUMUCs HAy4YHbIC 3HAHUS, YMEHUS U CHOCOObI NEUCTBUMU, crienuuieckue s
MPEAMETHONW 00J1acTH «XUMUS», BUJIBI JCSITEIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHUS,
€ro MHTEpPIpEeTaIliy, MTPeoOpa3oBaHUIO0 U IPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K koniy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

. PACKpBhIBATh CMBICT OCHOBHBIX XWMHYECKHX IOHSATHN: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHASI), BaJIGHTHOCTh, OTHOCUTEJbHAsi aTOMHas M MOJICKYJIIpHas Macca,



KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBast J0JIs1 XUMUYECKOTO JIEMEHTA B
COCIUHEHUH,  MOJSIPHBIN ~ 00BEM,  OKCHI,  KHCIOTa,  OCHOBAaHHE,  COIIb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi peakius, KiacCupuKaius
pEaKIuii: peakiuyu COCINHEHUS, PEAKIIMU PA3JIO0KEHUS, PEAKIUK 3aMEILICHUS, PEaKIUU
oOMeHa, 2K30- U SHJOTEPMHUUYECKHE PeaKkluu, TeIUIOBOM »(h(dexT peakuuu, siapo aToma,
ANIEKTPOHHBIM CJOW aroMa, aToMHas OpOuTa b, PagdyC aToOMa, XMMHUYECKAs CBS3b,
MOJISIpHAsE M HEMOJSpHas KOBAJEHTHAasl CBA3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J10JIs BelllecTBa (MPOLICHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

. WUIFOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX TMOHATHU U
IPUMEHSTH 3TH HOHATHUS IPY ONMCAHUU BELIECTB U UX MPEBPAILICHUII;

. MCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JIJISI COCTABJICHUSI (JOPMYJT BEILIECTB
Y YPABHEHHUUN XUMUYECKHUX PEAKIINM;

. OIpe/ENATh BaJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb OKHUCIIEHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIEAKHOCTh BEIIECTB K
onpenenéHHOMY Klaccy CoeAuHeHUu 1o (¢GopmyiaMm, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAaHMYECKUX COCANHEHUSX;

. packpeiBath cMbici Ilepmogmueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBATh ITOHUMAHUE IIEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHUX
AJIEMEHTOB OT HX MOJIOkKEHUA B lleproguueckoil cucteme, 3aKOHOB COXPAHEHMSI MacChl
BEILIECTB, TOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTrapo;

. ONMCHIBATHL M XapakTepu3oBaTh TaOIMuHyr0 (opmy Ilepuoanueckoii
CUCTEMbl XMUMHYECKHMX DJJEMEHTOB: pa3iuyaTh IOHATUS «rjaBHas mnoArpymmna (A-
rpynmna)y u «mnobounas mnoxarpymnma (b-rpynma)», Mambie W OOJBIINE TEPUOJIBI,
COOTHOCUTh 00O3HaueHUus, KOTopble uUMeroTcss B Tabmuue «llepuoanueckas cucrema
xumMudeckux 35meMeHToB . 1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsAll sApa, OOIIee YUCIO 3JIEKTPOHOB U
pacnpeesieHue ux 1o AIEKTPOHHBIM CIIOSIM);

. KJIaCCU(PUIIMPOBATh XUMHUYECKHUE D3JIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAacTBYIOUIMX B PEaKIMU BEUIECTB, MO
TeraoBoMy 3hdexTy);

. XapakTepru30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsl ONUCAHUE NPUMEPAMHU MOJEKYJSIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

° ITPOTHO3HUPOBATH CBOMCTBA BEIICCTB B 3aBHUCHUMOCTH OT HX KAa4CCTBCHHOIO
CoCTaBa, BOBMOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX,
o BBIYHUCIIAATh OTHOCHUTCIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAaCChbl BCIICCTB,

MacCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa 1o (opMyse COSAMHEHHS, MaCCOBYIO JIOJIO
BEIIECTBA B PaCTBOPE, NIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;



. MIPUMEHSTh OCHOBHBIE OIEPAIMH MBICIIUTEIIBHON JCSITEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHNE, CHUCTEeMATU3alNI0, KIACCU(UKAIIUIO, BBISIBICHUC
IPUYUHHO-CJICJICTBEHHBIX CBSI3¢H — I WM3YYCHHSI CBOWCTB BEIIECTB M XUMHYECCKHX

peaklMii, ecTeCTBEHHO-HAay4YHble METOAbl IO3HAHHWS — HAOJI0JIeHHe, HU3MEpPEHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN );
. CJIeI0BATh MpaBUjaM IMOJIb30BAHHUS XUMUYECKON MOCYAOU U J1abOpaTOPHBIM

o0opynoBaHUEM, a TakKe MpaBwiaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJa U KHUCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONpPEAEIEHHON MAacCOBOM J0JIEH PaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
MPOBOJINTh XUMHYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JakMyc, heHoI(TaIenH, METUIIOPaHXK U IPyTHeE).

K koHiy oOyueHus B 9 Kjacce NpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. PacKpbhIBATh CMBICII OCHOBHBIX XHMHWYECKUX TOHATUH: XHUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO,
BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHUS, XUMHYECKas PpPEaKIus,
XUMHUYECKasl CBA3b, TEIUIOBOM A(DPEeKT peakiuu, MOojab, MOJSIPHBIA OOBEM, pacTBop,
AJIEKTPOJIUTBI, HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKAS AUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBECHE, 0OpaTUMbIE M HEOOpaTUMBbIE PEaKIluy,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMUA, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJICHHE, aJJIOTPONUS, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHas,
MOHHAsl, METAJUINYecKas), KpUCTaJUIMYeCcKas pelETKa, KOPpPO3Hs METAJIOB, CILUIABBI,
CKOPOCTb XHMMHMYECKOM peakUMH, MpenesibHO Jomnyctumas KoHuneHtpauusa [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX ~XHMHUYECKHMX TMOHSATHU U
MIPUMEHATH T MOHATUSA [PU OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEeHUsI ()OPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

. ONPEAETATh BAJEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX AJIEMEHTOB B
COEAMHEHNAX PA3JIMYHOIO COCTABA, TPUHAJIEKHOCTD BEIIECTB K ONPEAETIEHHOMY KIIacCy
COCNMHEHMI 10 (QopMysnaM, BHJ XHUMHYECKOM CBsi3M (KOBaJieHTHAs, WOHHAas,
METAJJINYECKasi) B HEOPTraHUYECKUX COCIUHEHUSX, 3apsj HMOHA [0 XHMHUYECKOM
dbopmyiie, xapakTep cpellbl B BOJIHBIX pPAcTBOpaxX HEOPTraHWYECKUX COCIUHECHHUH, THUII
KPUCTAJIIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cMbIca Ilepuoguueckoro 3akoHa JI. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €T0 MOHUMAHHWE: OMHCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO (Hopmy
[Teppoanyeckol CHUCTEMBI XMMHYECKUX JJIEMEHTOB: pa3jinyaTh IOHATHS «IJIaBHAs
noAarpynmna (A-rpymnma)y u «mnobounas noarpynna (b-rpymnma)», manbie U OOJbIINE



MEePHOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE MMEIOTCS B MEPHOIUYCCKON TaOIHIlE, C
YUCJIOBBIMU XapPAKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB U
3aps siApa, 00IIee YHUCIIO AJIEKTPOHOB M PACTIPEIEICHUE WX IO AJICKTPOHHBIM CIIOSM),
O0OBSICHSATH OOIIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUN
B IIpeJieiax MajblX MIEPHUOIOB M TJIAaBHBIX MOATPYII C YUETOM CTPOSHHUS UX aTOMOB,;

. KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECCTRA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY YYACTBYIOIIUX B PEAKIMU BEIIECTB, IO
TerioBoMy 2 (PEeKTy, 0 UBMEHEHUIO CTEIIEHEeH OKUCICHUS XUMUUECKUX DJIEMEHTOB);

. XapakTepru3oBaTh (OMHUCHIBATh) OOIMHME M CHEHU(PUYIECKUE XUMHUYECKHE
CBOMCTBA TPOCTBIX M CJIOXKHBIX BEIIECTB, IIOATBEpKJas OIKMCAaHUE MPUMEPaAMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPABHEHUS AJICKTPOIUTUUECKON JUCCOIUALIMY KUCIIOT, I1eJI0Yei
W CoJiei, TMOJHBIC U COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKLMi, MOATBEPKAAIOIIMX CYIIECTBOBAHNE TEHETUUECKOM CBSI3M MEXY BEIlIECTBAMU
Pa3JIMYHBIX KJIACCOB;

. packpbiBaTh  CYIIHOCTh  OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OalaHCca 3TUX PEaKInid;

. MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MO>KHOCTH ITPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISAITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJI0O XMMHUYECKOTO 3JEMEHTa MO (PopMysie COCIUHEHHS, MAaCCOBYIO JOJIIO
BEIIIECTBA B PacCTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUH;

. coOJIroAaTh MpaBUiIa MOJIB30BAHUS XUMHUECKON MOCYA0M M Ja00paTOpPHBIM
obopymoBaHHEM, a TaKXe MpaBuja OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKIIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOrO Ta3a);

. MPOBOJIUTh PEAKIIUM, TTOATBEPXKAAIOIINE KAUECTBEHHBIM COCTAB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJOpHJ-, OpoMHUI-, HOAWA-, KapOOHAT-,
dbocdat-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI U UOHBI M3yUYE€HHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;

. MIPUMEHSTh OCHOBHBIE OIEpalliid MBICIUTEIBHON JEATEIbHOCTH — aHAJu3 U
CHHTE3, CpaBHCHHE, OO0O0OIICHUE, CHCTEMAaTH3aINI0, BBISABICHUE  MPUYHMHHO-
CIEACTBEHHBIX CBSI3€M — I WM3YyYEHUs] CBOMCTB BEIIECTB W XUMHYECKUX PEAKLIUMH,
€CTEeCTBEHHO-HAYYHbIC METOJbl MO3HAHUSI — HAOJIOJICHUE, U3MEPEHUE, MOJISTUPOBAHNUE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuE n yriryoieHne 3HaHu 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnuorexa [JOK
oOpartieHus ¢ 1abopaToOpHBIM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023 = https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
8 . PHMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clnOKHBIE BELIECTBA 1 bubmorexa HOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK
YWPHOE Y1 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumitecias opuyxa. Basewrhocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HIECTRa 1O JP 07.11.2023 https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
8 P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa LHOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmechk razos. CocTtas bubnmoreka [JOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
posa tpeatt ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu Zlqn OMLILHJIerHci‘TI/I bubmorexa LHOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM ypaBHEHUH, 9K30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonydyenue u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
! P poAa, 06.12.2023  https://m.edsoo.ru/ffod4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 ®dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorera [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
7 P AOPOAS, 26.12.2023 nhttps://m.edsoo.ru/ff0d4f42

W3YyYEHUE ETO CBOMCTB»



https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
. Y 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa LHOK
YDABHEHITIO peietin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u Hi[?HaCI)IpeHHBIIe) aCTBOPBI B bubmorexa HOK
HICHHBIE pacTBOPAL 23.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 24.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI 13.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYypa,
46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:KI/IC bubmorexa [TOK
N YHCHI, 21.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX bubmmorexa [TOK
. P 06.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHECHUI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O bubmiorexa LOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 ITeproanueckast cucTeMa XUMHUYECKUX bubmiorexa LOK
p 13.03.2024  https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 ITepuoanr TG, TTOATPYIIIIBI bubmorexa [TOK
PHOEL TPYTHISL, TOMPY 19.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 20.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA 0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 03.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMUYECKHUX AJIEMEHTOB 10.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 17.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XMMAYECKas bubnnoreka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa HOK
24.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
07.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme bubmuorexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 08.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 15.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0IIeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHui 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYECKUX emenToB [l. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

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

3 Krnaccudukanusa u HoMeHkIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 I1 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 10.09.2023
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PCAKIUH. 26.09.2023  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMHUECKOM

8 aBHOBecHH. PaKTOPBbI, BIUSAIOLINE 1 bubmmorexa LIOK
P ’ PEL, . Hl 27.09.2023  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHatH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa LIOK
P peaxt 10.10.2023 = https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
P ! 17.10.2023  https://m.eds0o.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruApoOIN3E CONIEU Bubmorexa ITOK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmorexa IIOK
P A HHat 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTCHOB. bubnnoreka [HOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE 08.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHE bubmmorexa HOK
> O ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomydenne COISTHON KUCIIOTHI bubmorexa [IOK
YHACHHE . ’ 15.11.2023 = https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorera [IOK
Pearii, A 21.11.2023  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B U30BITKE
99 OO01mmas XxapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 22.11.2023  https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 28.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorera LOK
. 05.12.2023 @ https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO CrIoco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 12.12.2023 @ https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
28 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 13.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MTOJYYCHUE U bubmorera [JOK
> HoyH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[lony4yenne aMMuaka, U3y4eHue ero bubmmorexa LIOK
y ik 20.12.2023  https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnons30BaHrne HUTPATOB U COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 noOpeHnit. XUMHYECKOe bubmorexa HOK
YAODP ' . 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdhop. Oxeun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie " bubmorexa HOK
P . 09.01.2024  https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonb3oBanue GpocaToB B
34 KaueCcTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu Ene $H3;iec;;e11ngquCKne bubmorexa [TOK
PHPOJE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 17.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VropHas KACIOTa U €€ COJIN bubmorexa HOK
23.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorexa [JOK
P H 30.01.2024  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coequHeHUS bubmorexa [JOK
P A 31.01.2024  https://m.eds00.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHeiile HeMeTaIbl 1 06.02.2024  https://m.edsoo.ru/00ae0bf2
HX COCOUHCHHMS
KonTponbnas padorta Ne3 no teme
42 «Baxaelne HeMeTauIbl U UX bubmiorexa HOK
07.02.2024  https://m.edsoo.ru/00ae0el8
COEIUHEHMS»
OO01mas xapakTepucTHKa
XAMHYECKUX DIIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckKue CBOMCTBA
MCTAJ1JI0B
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKHUH DA, bubmorexa [IOK
P . b 14.02.2024  https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetaiioB. CiiaBbl. Beraucienus mo
45 ABHCHUSAM XMMHYECKUX PEaKIIUM bubmorexa [IOK
P p ’ 20.02.2024  https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 [TonsiTHE O KOPPO3UU METAIIIIOB bubmorexa [JOK
PP 21.02.2024  https://m.edso00.ru/00ael278
bubmuorexa [JOK
47
[lenotbte MeTanEL 27.02.2024  https://m.edso00.ru/00ael4b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJbIUH ¥ MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxneiinme coeAUHCHNS KaIbLIHS bubmorexa LOK
A B 06.03.2024  https://m.edsoo.ru/00ael5e8
51 O06o001meHre U CHCTEMaTH3aIIHS
3HaHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 12.03.2024  https://m.eds00.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmorexa IIOK
" 13.03.2024  https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuotexa [JOK
4 An
> FOMHHIH 19.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuorexa [JOK
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TUAPOKCH]IA 20.03.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o6 Keneso 02.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 03.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTU3aIus
3HAHUU
[IpakTuueckas padborta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 09.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 10.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 16.04.2024
KonrtponsHast pabota Ne4 o reme
62 «BaxuHelnme MeTauibl 1 UX 17.04.2024
COCTTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 23.04.2024  https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 24.04.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM 07.05.2024  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

PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aN 3SHAHUN 08.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 14.05.2024 = https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

KM 8 knacc ,KMM 9kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






