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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa 1Mo XMMHUK Ha YpOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsI COCTABIIEHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeNbHON MpOrpaMMbl
OCHOBHOTO 00111ero o6pazoBanus, npesacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE
denepanbHOll paboueld TpOrpaMMbl BOCIIUTAHUSL M C YYETOM KOHIICTIIMM MpernojaBaHus
yuebHOro mpenMera «XuMHUsS» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 1o xumuu Ja€T MPEACTaBICHUE O LENSAX, OOLIEH cTpaTerud O00y4YeHus,
BOCITUTAHUS M PA3BUTHUSL OOYUYAIOMIMXCA CPEACTBAMHU YYEOHOTrO MpeaAMETa, yCTaHABINBACT
00s13aTeNIbHOE MPEIMETHOE COJACpKAHUE, MPEIyCMATPUBAET PACHPEACIICHUE €ro IO
KJIaccaM M CTPYKTYpPUPOBAHHUE IO pa3jiesiaM U TeMaM MPOTPaMMbI 110 XUMUH, OMPEACISIeT
KOJINYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJICP)KAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIBbHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3CH, JIOTUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydarolmuXxcs,
OTpenesisieT BO3MOXXHOCTH TMpeaMeTa JUisl peanu3aluu TpeOOBaHWM K pe3yjbTaram
OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4YeHHsS XMUMHH HAa YPOBHE IieJiei
U3Y4YCHHUS] TpeaMeTa M OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATENBHOU JCSATEIHHOCTH
00y4Jaromerocs Mo OCBOSHUIO y4eOHOTO COJICPKAHUS.

3HaHUWE XUMHUM  CIYXKUT OCHOBOM it  (OPMUPOBAHHMS  MHUPOBO33PEHUS
o0yyJarolierocs, ero MpeACTaBlIEHUM O MaTepUAILHOM €IMHCTBE MHUpPA, BAXHYIO POJb
UTparoT GopMUpyeMble XHUMHEH MPECTaBICHUS O B3aMMONPEBPAIICHUSIX DPHEPTUU U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSAX PEHICHUs TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOWM, SHEPIETUUYECKOM, MHUILNEBOM M 3KOJIOTHYECKOU
0€30I1acHOCTH, POOJIEM 3IPaBOOXPAHCHMUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH /I caMOpa3BUTUS U (HOpMUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011el U (YHKIIMOHATIFHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOyyarommxcsl, HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM ~ y4uyeOHOHW  JIESTEIbHOCTH,
AKCIIEPUMEHTATILHBIX U HCCIICOBATEIHCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCETHEBHON
KU3HH, TaK U B MPOGECCUOHATHHON JIEeATEIHLHOCTH;

3HAKOMUT CO CHENMU(UKON HAYIHOTO MBIIIUICHHUS], 3aKIaIbIBAET OCHOBBI IIETIOCTHOTO
B3rJIsiJa HA E€IUHCTBO MPHUPOAbI M YEJOBEKA, SBISIETCS OTBETCTBEHHBIM HTAalloM B
(hopMHpPOBAaHNYU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOIUXCS;

crocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOH BKJIaJ B JKOJIOTHYECKOE 0Opa3OBaHHE
00yJaroIMXcs.



JlanHble HampaBjieHHs B OOYYeHMM XHUMHUU OOECIIEUMBAIOTCA  CHEHH(PHUKOI
collepKaHUsl y4eOHOro MpeIMeTa, KOTOPbIM SBISETCA MEJArOrH4ecKy aganTHPOBAHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha OMPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OILEro 0Opa3oBaHUS OpPUEHTHPOBAH Ha
OCBOEHME OOYyYalOlIUMHUCS CHCTEMbI II€pBOHAYAJbHBIX IOHATUH XWMHUH, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTACJBHBIX 3HAYUMBIX MOHITUH OPraHUYECKON
XUMUH.

Crpykrypa cojaepKaHMs MpOrpaMMbl IO XHUMHUU C(HOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOTO ITOAX0/a K €€ nzydeHuro. CoaepkaHue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHATUI 0 XUMHUUYECKOH peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 110 MIPUHIIUITY TIOCJIEI0BATEIBHOTO PAa3BUTUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— IPEJICTABIICHUN 00 3IEKTPOJIUTUYECKOMN JUCCOLUALINY BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMOJTYyYECHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEAOBATEILHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHWS M TMPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJISIONIEN HAyYHOW KapTHUHBI MUpPa B JIOTHKE €€ CHCTEMHOM IPUPOJIBI,
LIECHHOCTHOI'0 OTHOLICHUS K HAYYHOMY 3HAHMIO U METOJaM IT03HaHusA B Hayke. M3yuenue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buosnorus. 5—7 kmacce» u «du3nka. 7 Kimaccy.

[Ipy u3ydyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB XUMHUYECKOU
HAayKd Kak oO0JacTM COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON AEsATENbHOCTU
YeJloBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. 3aJaua yueOHOro mpeamMera
COCTOMT B (DOPMHUPOBAHUU CHUCTEMbl XMMUYECKHMX 3HAHUNW — BaKHEWIIUX (HaKTOB,
NOHSTUH, 3aKOHOB M  TEOPETUYECKUX  MOJIOKEHUH, JOCTYMHBIX  000OIIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAayKH, B MPHUOOMICHHMM K HAyYHBIM METOJaM
MO3HAHUSA MPU U3YYEHUH BEUIECTB U XUMHUUYECKUX PEaKInii, B pOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUH W HX NPUMEHEHHU B Y4YeOHO-TIO3HABaTEJIbHON U yueOHO-
HCCIIEIOBATENIbCKOM  JIeATENbHOCTH, OCBOEGHMHU TMpaBMi OE30MaCHOTO OOpalieHus C
BEILIECTBAMU B IIOBCEAHEBHON JKU3HU.

[Ipy wu3ydyeHMH XUMUM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XHOE
3HaYeHHUe MPUOOPENN TaKue eI, KakK:



—  (QopMHpOBaHME  HWHTEUIEKTYallbHO  pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYJAHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHSATUIO  PEIICHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHsS] Ha CHUCTEMAaTHYECKOE MPHUOOIIEHUE 00yYaroluxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHON JESATENbHOCTH, HAay4YHBIM METOJaM I[O3HAHUS,
(bopMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yciaoBuM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOUUMUCS OIBITA
pPa3HOOOpa3HOW JAESATENbHOCTH, TMO3HAaHUS M CaMOINO3HAHHWSA, KIIOYEBBIX HABBIKOB
(KITFOUEBBIX KOMIIETEHIUI), UMEIOIIUX YHUBEPCAIbLHOE 3HAUEHUE JJIsI PA3JIMYHBIX BHUJIOB
NeATEIIbHOCTH;

— (hopmupoBanue o011el GyHKIIMOHAIHLHON U €CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHPA, UCHOJIb3Ys
3HAHUS W OIBIT, IMOJYYCHHBIC MPU HW3YYCHUH XUMHH, TMPUMEHATH WX TPH PEIICHUU
po06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢opmupoBaHrue y OOYYaOUIUXCS TYMAHUCTHYECKUX OTHOIICHUMN, MOHHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAaHUM I BBIPAOOTKH HKOJOTHYECKH IeJ1eco00pa3Horo
MOBEACHUS B OBITY U TPYJOBOM ACATEIHHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbI U
OKPYKaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICYETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEro 00yUeHHUs.

OO6miee yucao 4acoB, OTBEAEHHBIX ISl U3YUYEHUs] XMMUU HA YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
9 knacce — 68 yacoB (2 Jaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHayajibHbIE XMMUYECKHE IOHATHUS

[Ipenmer xumuu. Posib XxuMun B )KW3HU 4YellOBEKa. XUMUSA B CUCTEME Hayk. Tena u
BenecTBa. @U3NMYECKUE CBOMCTBA BEIIECTB. ATpEraTHoe COCTOsIHME BemecTB. [loHaTue o
MeTO/[aX MO3HaHUsI B XUMUU. YKCThie BemecTBa U cMecu. CriocoObl pa3jieieHus: CMeceil.

ATOMBI U MOJEKYIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U clioXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass ¢GopMmyna. BameHTHOCTP aTOMOB XWMHUYECKHX DJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenpHas artomHas Macca. OTHOcUTENbHAs
MOJIEKYJsIpHAsi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.



KomunuectBo BemectBa. Mosb. MoisipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI U
guCcia CTPYKTYPHBIX €OWUHHUI] BemecTBa. Pacuérel mo dopmylaM XUMHUYECKUX
COCIMHEHU.

PuU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAsI peaklus U €€ MpU3HaKu. 3aKOH
COXpaHEHUsI Macchl BeHIeCTB. XHUMHYECKUEe ypaBHeHUsA. Kiaccudukaiuss XUMHUYECKHX
peakiuii (CoeMHEHNUs, PA3JIOAKEHUSI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOM TMOCYJ0H, MpaBujaMu paboThl B JabopaTopud U
npuémamMu oOpaiieHuss ¢ JabopaTOpHbIM O00OPYJOBaHUEM, H3YYECHHUE W OIHUCAHUE
(u3nyeckux CBOMCTB 00pa3llOB HEOPraHMYECKHX BEIIECTB, HAOMIOACHHE (PUBNYECKUX
(ru1aBlieHHE BOCKA, TAastHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHJEHCAlUs
BOJIbI) W XUMHMUYECKHMX (TOpEHHME CBE€UM, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SBJICHWM, HAOIIOJIEHWE U OIMCAaHWE TPU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peakiuil (pa3joKeHHe caxapa, B3aMMOJICHCTBUE CEpHOMN
KUCJIOTBl C XJOpuJioM Oapus, pasznoxkenwe ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aUMO/IeHCTBUE Kene3a ¢ pactBopoM cosi Menu (Il), uzyuenne cnocoboB paszaeneHus
CMecel: C TMOMOIIbI0 MAarHuTa, (QUIbTPOBAHUE, BBIMAPUBAHHUE, JAUCTHILISALIUA,
xpoMarorpadusi, MPOBEJCHUE OUYUCTKU TOBAPEHHOW COJIM, HAOJIOJCHHE W OIHUCAHUE
pe3yJabTaTOB MPOBEACHUSA OMNbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCChl,
CO3JIaHUE MOJIeJIeld MOJIEKYJI (IIIapOCTEPKHEBBIX ).

Ba:xneiimue npeacTaBuTe I HEOPraHUYECKHX BELIECTB

Bo3nyx — cmeck razos. CocraB Bo3yxa. Kuciopona — 35€MEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucinopojma B mpupoje, (PpuU3MYecKue M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcunpl. [Ipumenenune kucinopoaa. CrocoObl MOJy4YEHHUS KHUCIOpoJa B
naboparopud W TpombiiieHHOCTH. KpyroBopotr kuciopona B mpupoae. O30H —
aJUIOTpOIHasg MOAU(UKALIUS KUCIOPOAa.

TermoBo#t >PpdekT XUMUYECKOW peakiui, TePMOXMUMHYECKUE YpaBHEHUS, dK30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopoa — snemeHT u mpocTtoe BemniecTBO. HaxokiaeHue Bogopoda B HPHUPOJE,
du3nyueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CrocoObl monydeHus. Kucnorel u
COJIH.

Mousipablit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

®usnueckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopsl. HacellieHHbie U
HEHACBHILIEHHBIE PACTBOPBI. PacTBOpUMOCTh BEMIECTB B BOAE. MaccoBas J0Jis BEIIECTBA B
pacTBope. XuMu4eckue cBoiicTBa Bojbl. OcHOBaHus. Poib pacTBOpoB B MpUPOJE U B
KU3HH yesioBeka. KpyroBopoT BoJbl B pupojie. 3arpsa3HeHue npupoanbix Boa. OxpaHa u
OYMCTKA MPUPOIHBIX BOJ.



Knaccudukanmst Heopranmdeckux coequHeHnid. Oxcuanl. Kiaccudukamms okcuaos:
cosieoOpazyromue (OCHOBHBIC, KHCIOTHBIE, aM{(OTepHbIE) U HecoJeoOpasyromue.
Homenknarypa oxcupgoB. dusznyeckue U XMMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukaiss ocHOBaHUMN: IMIENTOYM W HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. @PU3MYECKME U XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[TommyyeHne oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. Pusznueckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetayuioB H. H. bekerona. Ilonyuenue
KHCJIOT.

Comu. Homenknatypa coned. PU3MYECKHE W XHUMUYECKHE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE OIPEACICHUE COMEPKAHUA KHUCIOPOJAa B BO3JyXE, MOJYYCHHE,
coOupaHue, pacrno3HaBaHWE W  U3YYEHHE CBOMCTB  KHUCIOpOJa, HaOJ0JcHUE
B3aMMO/JICUCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBHUSI BO3SHUKHOBEHHUSI M TPEKpalleHUus
ropeHus (mokapa), O3HaKOMJICHHE C oOpa3liaMH OKCHIOB W OIMCAHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHMe, pacro3HaBaHWE W M3YYEHHE CBOWMCTB BOJOpojJa (TOpeHue),
B3auMojieiicTBue Bojopojga ¢ okcugom wmeau  (Il)  (Bo3MOXKHO ucmoiab30BaHUE
BUJIEOMATEPUAIOB), HaOJI0IeHUE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIICIOBAHUE
O0COOEHHOCTEW pPACTBOPEHHS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE
PACTBOPOB C ONPEAECTEHHON MACCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA, B3AMMOJICHCTBUE
BOABl C MeTaJulaMu  (HaTpueM ¥ KaubleM) (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBaHHE OOpa3I[OB HEOPTaHMYECKUX BEIIECTB Pa3JIMUHBIX
KJIACCOB, HAOJIIOJICHWE W3MEHEHHUS OKpacKu WHIAUKATOPOB B pacTBOpax KHCIOT U
uienoued, u3ydyenune BzaumonaeiictBus okcuna meau () ¢ pactBopom cepHOUl KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIMKA HENTpaIu3alny, OJyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOTO METAJUIa APYTMM W3 PACTBOpPA COJIU, PEIICHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaXHeNne KIacChl HEOPTAaHUUYECKUX COCIUHEHUN.

IHepnoaunyeckuii 3akoH u Ilepuoguyeckas cucreMa XUMHYECKHUX 3JieMeHTOB /I,
N. MenaeaeeBa. CrtpoeHne aToMoB. XuMHUYecKasi CBsi3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[TepBbie MOMBITKM KJIAaCCU(DUKAIUKM XUMUUYECKUX 3JIeMEeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbl, TaJOTe€Hbl, UHEPTHbBIE
rassl). JJI€MEHTbI, KOTOpbIe 00pa3yioT aM(pOTEpHBIE OKCUABI U TUIAPOKCUIBI.

[Tepuonnueckuit 3akoH. Ilepuonnueckas cucremMa xumMuudeckux syemeHtoB /I, U.
Menneneesa. Kopotkonepuonnas u qiauaHonepuognas popmel [leproanyeckoil cucteMbl



xumuueckux 3neMeHToB J[. M. Menneneesa. Ilepuoasl u rpynmnel. @U3HYECKUA CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB NEPHOJA U TPYMIIbI AIEMEHTA.

Crpoenne atomoB. CocrtaB artoMHbIX sjaep. M3orombl. OnextpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB IepBbIX 20 XMMUYecKuX 3j1eMeHTOB llepuoanueckoi
cuctemol J[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO JJIEMEHTA II0 €r0
nonoxenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMsS  paadyca aTOMOB XHMHYECKHUX  DJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3naueHue Ilepumonnmueckoro 3akoHa M IlepuoanMyeckod CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUISl PAa3BUTHS HAyKH U NpakTUKU. [{. V. MennaeneeB — yd€HbIN U IpaXkIaHNH.

Xumuueckass  cBs3b.  KoBaneHTHass  (moJjisipHass M HEMNOJISIpHAsi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHHUS U BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3y4yeHue o0pa3loB BEIIECTB METAJJIOB M HEMETAIIOB, B3aMMOJIEHCTBHE TUAPOKCHIA
MHKa C PacTBOpPAMHM KHUCIOT M WIEJNOYEHl, NMPOBEIECHUE OIBITOB, HWILTIOCTPUPYIOIIHNX
IPUMEPBI OKHCINUTEIbHO-BOCCTAHOBUTEBHBIX PEAKUUN (FOpEHUE, PEaKMK Pa3IoKEHNUs,
COCJTMHECHUSA).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXIpeaMETHBIX CBA3€d IpU  H3YYEHUM XUMHUM B 8§ KJacce
OCYILIECTBIISIETCS U€PE3 UCIOJIb30BaHUE KaK 00X €CTeCTBEHHO-HAYUHbIX MTOHITHH, TaK U
HOHSTHUH, SIBISIOIIMXCS CUCTEMHBIMU JUUI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAy4YHOIO
LUKJIA.

OO0mre ecTecTBEeHHO-HAyUYHbIE MOHATHSA: HAay4YHbIA ()aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaliu3, CHUHTE3, KiIaccupukauus, TMEePUOJAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHJI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi]], BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, ra3, (U3MYECKHWe BEIMYMHbBI, EIWHULIBI H3MEPEHUs, KOCMOC,
IUIAHETHI, 3BE3/161, COoMHILE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, tumpocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, TOJE3HBIE
HCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XMMHYECKasA peaKkuus

Ilepnognueckui 3akoH. Ilepmoanueckas cucremMa XuMu4ecKux sneMeHToB J[. H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XMMHUYECKHX



3JIEMEHTOB TMEPBBIX TPEX MEPHUOMOB, KaJKsl, KaJbLUI U UX COCAUHEHUN B COOTBETCTBUU C
ITOJIOKEHUEM DJIEMEHTOB B [leprnonnueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMUUYECKOU CBSI3U. THUIBI KPUCTAUNIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTALUINYECKON PEMIETKA U BUJIa XUMUYECKON
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMIECKUX BEIIECTB. XMMUYECKHAE CBONCTBA
BEIIECTB, OTHOCSAIIMXCA K pa3IMYHBIM KJACCAM HEOPTaHWUYECKHX COCIMHEHUM,
TE€HETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanys XUMHUECKMX peakiMil MO pa3IMYHbIM MpU3HaKaM (M0 YHUCIy U
COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY A(h(PeKTy, M0 H3MEHEHUIO
CTENEHEH OKHUCIEHUS XHUMHYECKMX D3JIEMEHTOB, [0 OOpaTUMOCTH, M0 YYaCTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPAaBHEHUS.

[lonsitue o ckopoct xumudeckod peakiuu. [loHarue o006 o00paTUMBIX U
HEOOpAaTUMBIX XHMHUYECKUX peakiusx. [loHsATHE O TOMOT€HHBIX U TeTEePOreHHBIX
peakuusx. Ilonstue o karanuze. IloHATHE O XHMMHUYECKOM paBHOBECHMH. DaAKTOPBI,
BIIASIOIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMHUECKOTO PABHOBECHSL.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, JIEKTPOHHBIN OanaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHOU peaKuuu. CocraBienue YpaBHEHUI OKHCJIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopust DIEKTPONUTUYECKOM JOUCCOUMALMMU. OJEKTPOJIUTBI M HEAJIEKTPOIUTHI.
Katnonsl, aHmoHbl. MeXaHU3M [HUCCOIMAIIMM BEUIECTB C PA3JIUYHBIMU BHAAMU
XUMUYeCcKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu wnonHHOTO OOMEHa. YCIOBHS TPOTEKaHUS pEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE M COKPAILIEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAaHUHN U
CoJIel B CBETE€ NPEJCTaBICHUN OO0 3JIEKTPOJUTUYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha noHkbl. [loHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METaNIOB W HeMeTauioB (rpadura M amMasa), CIOKHBIX BEHIECTB (XJOpUIa HaATpPHs),
UCCIIEJOBAHNE 3aBUCHUMOCTH CKOPOCTY XHUMHUYECKON PEAKLIUH OT BO3AECHCTBUS PA3IMUHBIX
(GakTopoB, HCCIIEJOBAaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IMpolecca
JUCCOLMAIIMY KUCJIOT, IIEJI04eil U cojiel (BO3MOXHO MCIIOJIb30BaHUE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, WLUIIOCTPUPYIOIINX MPU3HAKK TPOTEKAHUS PEAKIUid HOHHOTO
obmeHa (oOpa3oBaHME OCajKa, BBIJEJICHUE Ta3a, O0Opa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHue,
peaKkUMH pa3JIOKEHMs, COEJUHEHUs), paclO3HABAaHUE HEOPTraHWYECKUX BEUIECTB C
MOMOILBIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHUE YKCIEPUMEHTAIIbHBIX 3a7a4.

HemeTanbl 1 X coeIMHEHUS



Obmas xapakTepucTika ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
crenieHn okucienus. CTpoeHne u QU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMHYECKHE CBOICTBA Ha MpUMeEpe XJIopa (B3auMOJICHCTBUE C METAJIJIaMH, HEMETaJlIaMH,
miesnioyamu). XijopoBoaopon. CossiHas KHUCIOTa, XUMHUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JleiicTBue XJiopa M XJOPOBOAOPOJIa Ha OpPraHM3M 4YeloBeka. Bakueliiue
XJIOPUJIBI U UX HAXO0XKACHHUE B MIPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmnsl. OcoOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u pundyeckre CBONCTBA MPOCTHIX BEIECTB
— KHUCJIOpOJia M cephbl. AJIOTPOIHbIE MOAU(UKAIIMU KUCIOPOJa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOJIOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl Kak TPEICTaBUTENNM KUCIOTHBIX OKcHaoB. CepHas KuclIoTa, (PU3NYECKUE W
XUMHUYECKHE CBOMCTBa (0OIIME Kak MPeICTaBUTENS Kilacca KHCIOT M crenuduyueckue).
XUMHUYECKHE PEAKIUH, JIEXKAIIUE B OCHOBE MPOMBIIUIEHHOTO CII0CO0a MOIYUYEHUS! CEPHOM
kucaotel. [Ipumenenue cepHoit KuciaoTel. Cosli CEpHON KUCIOThI, KAYECTBEHHASI PEAKIIHS
Ha cynbdar-uoH. Haxoxnaenune ceppl U e€ coeAMHEHWH B mpupoae. XHUMHUYECKOE
3arpsi3HEHNE OKPYKAIOIIEH CPEeIbl COSTMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IHU, 3aTPsI3HEHNE
BO3/yXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAIICHUS.

OO6mras xapakrepuctuka sneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. A30T, paclpOCTpaHEHUE B MpUpoAe, (U3NUYECKHe U
XUMUYEeCKUe CBOMCTBAa. KpyroBopor a3zora B mpupoje. AMMHAK, €ro (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA, MoJlyueHHWe W npuMmeHeHune. Colu aMMOHMS, MX (pU3UYECKHe |
XUMHUYECKHE CBOICTBA, MpuMeHeHune. KauecTBeHHas peakiys Ha MOHBI aMMOHHUA. A30THasl
KUCIIOTa, €€ TodydeHue, (Qu3NUeckue ¢ XUMHUYECKHe CBOWCcTBa (00mMe Kak
NpeICTaBUTEN Kiacca KUCIOT U crneunduueckue). Vcnonap3oBaHue HUTPATOB M COJIEH
aMMOHHS B Kaue€CTBE MUHEPAIBHBIX YA0OpEeHUH. XUMHUYECKOE 3arps3HEHNE OKPYIKAIOIIEH
CpeIbl COEAMHEHUSMU a30Ta (KUCJIOTHBIC [OKIW, 3arps3HEHHE BO3/yXa, IMOYBHI H
BogoémoB). docdop, amtorponnbie Mmoaudukanuu dhochopa, GU3NIECKUE U XUMUIECKUC
ceorictBa. Oxcun docdopa (V) u dochopnas kuciora, GU3NUECKUE W XUMHUUYCCKUC
CBOMCTBa, nosydyenue. McnonbszoBanue pocharoB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 351eMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble  CTEMEHW  OKWCIEHUS.  YTIIepOoJ,  ajuIOTpOmHbIe  MOAU(UKAINY,
pacnpocTpaHeHHe B TMpHpoae, (GU3NYECKHe M XHUMHUYECKHE CBOMCTBa. AacopOuus.
Kpyrosopot yrinepona B mpupoae. Okcuabl yriaepoaa, UX (pU3NYECKUE U XUMUYECKHUE
CBOWCTBa, IEWCTBUE HA JKUBHIC OPTaHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJOTHIECKHE
npoOJieMbl, CBs3aHHBIE ¢ OokcuzoM yriaepona (IV), runoresa rio06aabHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIM 3¢ ¢ekT. YrompHas KUCIOTa U €€ conu, uX (u3ndeckue u
XUMHUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. KauectBennas peakuus Ha kapOoHAT-
noHbl. Mcnonb3oBaHnue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEITBCKOM
XO351CTBE.



[lepBoHauanbHble TOHATHA 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSIX
yriaepoAa (MeTaH, 3TaH, STWJEH, aleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHas KHUCIOTA).
[IpuponHble UCTOYHUKHU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN a3, He(Th), TPOIYKTH UX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBINIIEHHOCTU. [IoHATHE 0 OMOJIOTHYECKH
BaXHBIX BEILIECTBAaX: >KHMpaX, OeJKax, YIJIEeBOJaXx — M HMX POJIM B >KHU3HHM YEJOBEKA.
MatepuanbHO€ €IMHCTBO OPTAHUYECKUX U HEOPTAaHUUYECKUX COCAMHEHU.

KpemHuuii, ero ¢gusznyeckne M XMMHYECKHE CBOMCTBA, MOJYYEHHE M MPUMEHEHUE.
Coenunenusi kpemHusi B mipupoze. OOmue npeacraBieHuss o0 okcuae kpemuus (1V) u
KpeMHueBOU KkuciioTe. CHIMKAThl, UX MCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiive cTpouTenbHble  MaTepualibl:  KE€paMuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpobseMbl 0e30MacHOr0 HMCHOJB30BaHUS CTPOMUTENIBHBIX MAaTe€pUaioB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

U3ydyeHrue oO0pa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX pEaKIUid Ha XJIOPUI-MOHBI M HAOJIOJACHHE MPU3HAKOB HX
MPOTEKaHHs, OTBITHI, OTpaXKarolue (HU3NIECKUe U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COETMHEHHH (BO3MOXKHO HCIIOIh30BaHUE BUACOMATEPUAJIOB), 03HAKOMJICHHE C 00pa3aMu
XJIOpUJOB (TaJIOreHUJIOB), O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO HCIIOJb30BaHUE BHUAEOMATEpUAIOB), HaAOJOJIEHUE TIpolecca OOYrIMBaHMS
caxapa TMoOJl JEHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, W3YYCHHE XUMUYECKUX
CBOMCTB pa30aBJCHHOW CEpPHOW KHCIOThI, MPOBEICHUE KAueCTBEHHOW peakluuu Ha
cynb(dar-uoH U HabIO/IeHUE TIPU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3HMUYECKUMU
cBOMCTBaMU a30Ta, ¢ochopa W WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEpUATIOB), oOpas3maMu a30THBIX Hu  (HOChHOPHBIX yHOOPEHH, TMOTydYeHUe,
coOupaHue, pacrlo3HaBaHWE W M3yUYEHHE CBOIMCTB aMMHaKa, MPOBEACHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUS U ¢oc]arT-nOH W W3YYeHHE MPHU3HAKOB MX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BHAEOMATEpUAIOB), M3ydeHHE MOJENEH KPUCTAUIMYECKUX pPEeIETOK
anmasa, rpadura, QysuiepeHa, 03HAKOMJICHHE C IMPOIECCOM aJCOPOLUH PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue,
pacrlo3HaBaHWEe W W3Y4YEHHE CBOWCTB YTJIEKHCIOTO Ta3a, MPOBEICHHWE KauyeCTBEHHBIX
peakimii Ha KapOOHAT W CHJIMKAT-WOHBI W W3yYCHHE NPU3HAKOB HMX TNPOTEKAHWS,
O3HAKOMJIGHME €  TOPOAYKIMEW  CHUJIMKATHOW  MPOMBIIJICHHOCTH,  pEeLICHHE
AKCIIEPUMEHTATIBHBIX 33/1a4 10 TeMe «BakHel1re HeMeTauTbl ¥ UX COSTUHEHUSD).

MeTa/libl M X COeTUHEHHS

OOmiasi xapakTepuUCTHKa XUMHUYECKUX 3JIEMEHTOB — META/NIOB Ha OCHOBAaHMHM HX
nonoxxeuus B Ilepmommueckon cucreme xummudeckux snemeHToB [[. M. Menneneesa u
cTtpoeHust aromoB. CTpoeHne MeTaioB. Meramiuyeckas CBSI3b W MeTaJUIMYecKas
KpUCTAJUIMYECKast pemeTka. JEKTPOXUMUYECKUH psal  HanpsDKeHUM  MeTasuioB.



dusnyeckre U XMMUYECKUEe CBOMCTBa MeTaiioB. O01ue crnocoObl MOJy4eHUs METAJIJIOB.
[TonsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBbl
(ctamb, yyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[I{enoynple MeTaJUIbl: MOJOXKEHUME B llepuonnueckoll cHUCTEME XHMHUYECKHX
sanementoB JI. WM. MeHneneeBa, CTpOE€HHME HMX AaTOMOB, HAxO0XJIEHUE B MPHUPOJIE.
duznyeckre W XMMHYECKHE CBOWMCTBAa (Ha npumepe HaTpus U Kamusa). Okcuael U
TUAPOKCUBI HATpUs U Kanud. [I[puMeHeHre MeI0UYHbIX METAJIJIOB U X COCTUHECHMUIA.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUW U KAJIBLUUU: MOJIOKEHUE B Ileprnoanyueckoi
cucTteMe XuMH4ecknx 3ieMeHToB . 1. MenneneeBa, CTpOEHHE UX ATOMOB, HAXOXKJIEHUE B
npupojie. Duznueckue M XUMHYECKHE CBOMCTBA MarHvsi M Kaiblus. BakHeiimue
CoeMHEHUs Kanblusa (OKCHH, THAPOKCHH, coiu). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHHUS.

AmomuHuii: nonoxenue B [leproanyueckoil cucteMe XxuMudeckux 3yemMeHToB . M.
MeHnzeneeBa, CTpOEHUE aTOMa, HAaXOXIECHUE B mpupone. PU3nuecKkue M XUMHUUYECKUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIC CBOMCTBA OKCHIA U TUJIPOKCUJIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepronnyeckoil cucreme XuUMUYECKUX 3iemeHToB [I. .
MenpaeneeBa, CTpOCHME aToMa, HaxOXAcHWE B mpupoae. Dusznueckne W XUMHYECKUE
cBoiicTBa xeneza. Okcunpl, ruapokcuasl U conu xene3a (1) u xenesa (11l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C 00pa3llaMi METaUIOB M CIJIaBOB, UX (DU3UYECKUMHU CBOMCTBAMH,
U3YYEHHE  pe3yJIbTaTOB  KOPPO3UHM  METAJUIOB (BO3MOXXHO  HCIOJIb30BaHUE
BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHJIa KaJbIlMs M HATPHUS C BOJOH
(BO3MOKHO HCIIOIH30BAHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOUW BOJIBI,
mpoliecca ropeHus xele3a B KUCJI0poae (BO3MOXKHO HMCMOJIb30BAHUE BUIEOMATEpPUATIOB),
MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblUs, aTFOMUHMUS,
nuuka, xemne3a (II) u xenesa (lll), memu (ll), HaGnrOAEHUE M OMHMCAaHWE MPOIIECCOB
OKpalIMBAaHUS IJIAMEHU MOHAMHU HATpHUsl, Kallusg U KaJIbLUs (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), HCCIICIOBAaHUE aM(OTEPHBIX CBOMCTB THUIAPOKCHIA ATIOMUHUS U
TUJIPOKCHUIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BakHEeNIne MeTalITbl
U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u wmarepuanbl B NOBCEJHEBHOM KWU3HM 4YeJIOBEKa. bezomacHoe
UCIIOIb30BaHUE BEIIECTB W XUMHUYECKMX peakuuii B ObiTy. IlepBas momours mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKawomied cpeabl (MpenenbHas —JIOMycTUMAast
KOHIIeHTpalusi BemiectB, nanee — [I[JIK). Poib XuMuM B pelIEHUH 3SKOJOTMYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:



u3ydeHue oO0pa3loB MaTepHalioB (CTEKJO, CIUIaBbl METAJJIOB, TOJUMEPHbBIE
MaTrepuabl).

Mescnpeomemmunie ceazu

Peanuzanuss MeXNpeaIMETHBIX CBsi3ed MpU  HM3Y4YeHHMM XUMUM B 9 Kjacce
OCYIIECTBJISICTCS Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHATUMN, TaK U
MOHSITUM, SBISIONUXCA CUCTEMHBIMU JUIS OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mre ecTecCTBEeHHO-HAYUHbIE MOHATUS: HAay4YHbIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaluM3, CHUHTE3, Kiaccuukauus, TMEePUOJAUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, MAapHUKOBBIM 3((EKT, TEXHOIOIHs,
MaTEepUaIbL.

®dwuszuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, HU30TOIHI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUN 3apsi, NMPOBOJHUKH, MOIYNPOBOIHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPACTBOPHUMOCTh, KpPUCTAINIMYECKas pEmETKa, CIJIaBbl, (U3NUECKUE
BEJIMYMHBI, E€AWHUIIBI W3MEpPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnue.

buonorusa: ¢dorocunTe3, npixanuwe, Owocdepa, dSKocHCTEMa, MUHEpAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHbIE MOPOIbI, IOJE3HbIE
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JJAUYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJi¢ OOydYeHHs] XUMHUU B E€IWHCTBE YYeOHOW M BOCHUTATEIHHOU
JNEATEIbHOCTH B COOTBETCTBUM C TPAAMIIMOHHBIMU POCCUHUCKHMMH COIMOKYJBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, MPUHSITHIMU B OOIIIECTBE MpaBUJIAMH U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUSI, CAMOPA3BUTHUSL U COLIMATM3ALIUU
00yJaroImxcs.

JIM9HOCTHBIE PEe3yIbTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACUIMPEHUE ONbITA ACATEIHBHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJEIUIO0, MIOHUMAHUS 3HAYCHUSI XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTU BJIAJIETh JIOCTOBEpHOW uH(MOpManmer o  MepeaoBbIX
JTOCTH)KEHUAX U OTKPBITHSIX MHUPOBOM U OTEUECTBEHHOM XUMHUHM, 3aUHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;



2) TPa’kIAHCKOT0 BOCTIMTAHMA:

MIPEACTABJICHHS O COIMAIIBHBIX HOPMaX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJUICKTUBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOUCCIIeIOBATEILCKOM, TBOPUYECKOW M JIPYTHX BHIAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW ACSITENLHOCTH TPU BBHIOJHEHNN YY€OHBIX, TO3HABATEIHHBIX
3a/1a4u, BBIMOJHEHUU XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB,
CTpEMJICHHS K B3aMMOIOHUMAHUIO M B3aUMOIIOMOIIM B TMpPOIECCE 3TOM y4eOHOM
JEeSTEIIbHOCTH, TOTOBHOCTH OILIEHWBATh CBOE MOBEACHUE W TIOCTYNKH CBOUX TOBapHINECH C
MO3UIIMM HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHHS IOCIICIACTBHUH
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE W XUMHUYCCKOH pEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIONINE OCHOBY JIJIsi
NOHUMAaHUSl CYIIHOCTH HAyYHOM KapTUHBI MHpa, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOIBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOJTHON CPEIOH, O
POJIM XMMUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJyYEeHWE HOBBIX 3HAHUHN MO XWMUH,
HEOOXOMUMBIE NIl OOBSICHEHUSI HAOII0JaeMbIX TIPOLIECCOB M SIBJICHUM, TTO3HABATEIBHOM,
UH(GOPMAITMOHHONW M YUTATENIbCKOW KYJIbTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOMN
paboThI ¢ YYeOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOU, NOCTYMHBIMA TEXHUYECKHUMHU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJOTHI;

MHTEpEC K 00YUYEHHUIO U TIO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM000pa30BaHMIO, TPOESKTHOW W HCCIEIOBATEILCKOW NEATEIbHOCTH, K OCOZHAHHOMY
BBIOOPY HAMpPaBIEHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>XW3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HH, OCO3HAHHUE TMOCIEICTBUMA M HEMPUSATHE BPEIHBIX
mpuBbIUEeK  (YmOTpeOJieHHus  alKoroJisi, HAapKOTHUKOB, KYypeHHs), HEOOXOIUMOCTH
coOJTI0/IEHNS TTpaBUJT 0€30TIACHOCTH MPH OOpAIICHUH ¢ XUMUYECKHUMH BEIICCTBAMHU B OBITY
Y PEATbHOU KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K MPAKTUYECKOMY H3Y4YEHUIO Mpodeccuil W Tpyda pazIudHOro poa,
YBaXEHUE K TPYAy U pe3yJbTaTaM TPYJOBOM IEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUSI TIPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA BBHIOOp WHIAMBUIYaJTbHOMN
TPACKTOPUHM TPOAODKEHHUS OO0pa3oBaHMS C yYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCTIENTHON
MpoECCUOHATTEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOAWMBIX YMEHWW, TOTOBHOCTH
aIalTUPOBATHCA B MPO(EeCcCHOHAIBHOM Ccperie;

6) 3K0JIOrNYeCKOro BOCTIMTAHUS



HKOJIOTMUECKH 11eJecO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK MCTOYHHMKY KU3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHHUE ILIEHHOCTH 370pPOBOrO0 M 0O€30MacHOTO
oOpa3a JKHM3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY H
ICUXUYECKOMY 3/I0pOBBIO, OCO3HaHHE ILIEHHOCTH COOJIIOIEHUsI MpaBuil O€3011acHOTO
IOBEJICHUS MPU pabdoTe C BELECTBAMU, & TAKXKE B CUTYALUsAX, YTPOKAIOLUIUX 3J0POBBIO U
JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTy4yaeMble TPU U3YYCHUH XUMUU, TSI PEIICHUS
3a/a4, CBSA3aHHBIX C OKpYKaIOLIEH MNPUPOJHONW CpENOW, s TOBBIIIEHUS YPOBHS
HKOJIOTMUYECKOH KYJIbTYphl, OCO3HAHUS TJI00aNIbHOIO XapaKTepa 3KOJOTHYECKUX MpoOiIeM
U MMyTEeH UX peleHus] HOCPEICTBOM METOJOB XUMHUH, SKOJIOTMYECKOTO MBIIIJICHHSI, YMEHHUS
PYKOBOJICTBOBAThCS UM B TIO3HABATENIbHOM, KOMMYHHUKATUBHOW U COLIMATILHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MetanpeIMeTHBIX pe3yJIbTaTOB BBIAEISAIOT 3HAUUMBbIE 1711 (POPMUPOBAHUS
MHUPOBO33pEHUsl OOLICHAYYHbIE MOHATHS (3aKOH, TEOpUs, MPUHIUI, TUIIOTE3a, (axT,
CHUCTEeMa, TPOIECC, IKCIEPHUMEHT U JIPYroe.), KOTOPbIE HCIOJIB3YIOTCA B E€CTECTBEHHO-
HAYYHBIX y4eOHBIX TpPEAMETaX W TO3BOJIAIOT HAa OCHOBE 3HAHWM M3 ITHX MPEIMETOB
dbopMupOBaTH MPEACTABICHNUE O IEIOCTHOW HAYYHOW KapTHHE MUpPA, U YHUBEPCAIbHBIC
yueOHble JAeicTBUs (IO3HABaTENIbHbIE, KOMMYHHKAaTHUBHBIC, PETYJISTUBHBIE), KOTOPbIE
o0OecnieunBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO MU
OCYIIECTBICHUIO Y4EOHOH NeATeIHbHOCTH.

Ilo3HaBaTe/bHbIE YHHBePCAIbHbIE YUeOHbI€ el CTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHHSI HCIIOJIb30BAaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHWU 3HAHUM:
pacKpblBaTh CMBICT XMMHMYECKUX MOHATHHA (BBIACNATh HMX XapaKTEpHbIE MpPHU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSTHUSIMH), WCIONB30BaTh MOHATUS IS
OOBSICHEHHSI OTHETbHBIX (DAKTOB W SIBICHWH, BBHIOMPATh OCHOBAaHUS M KPUTEPUU IS
KJacCUpUKALMKM XUMHUYECKUX BEIIECTB M XUMHYECKHX pEaKIMi, yCTaHaBIMUBATh
MPUYMHHO-CJICICTBEHHbBIE CBSI3U MEXIYy OOBEKTaAMH HW3YYEHHs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIC, JICAyKTUBHBIC, [0 aHAJOTWH), JelaTh BBIBOIABI U
3aKJTFOUCHUS;

YMEHHE TPUMEHATh B TMpOIecce TMO3HAaHWsA TOHATHS  (TpeaMETHhIE |
MeTanpeaMeTHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJENHU, MCIOIb3yeMble B XHMHHU,
npeoOpa3oBbIBATh IIUPOKO MPUMEHSEMblE B XUMHUU MOJEIbHbIE MPEICTaBICHUS —
XUMHYECKUN 3HAK (CHMBOJ 3JIEMEHTa), XUMUYecKasi (opMyJsia U ypaBHEHHUE XUMHUECKON
peakuuu — IpHU PELIEHUH Y4eOHO-TIO3HABATENIbHBIX 33/a4, ¢ Y4ETOM ATHX MOJEJIbHBIX
MPEJCTaBICHUA BBIABIATh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKA HM3yYaeMbIX
OOBEKTOB — XHMMHYECKHX BEIIECTB W XUMHUYECKHX pEeakUuui, BBIIBIATH 0OOIIHMe
3aKOHOMEPHOCTH, NPUYMHHO-CJIECICTBEHHbIE CBSI3M M NPOTHBOPEUMS] B HM3yYaEMBIX
npoueccax U siBJICHUAX.



Bba3oBble uccienoBare/bCKue 1eCTBUA:

YMEHHUE UCIOJb30BaTh MTOCTABIEHHBIE BOIPOCH] B KAYECTBE MHCTPYMEHTA MO3HAHUSA,
a TakXKe B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OpraHu3alldd ¢ MPOBEACHUIO
YYEHHYECKUX IKCIEPUMEHTOB, YMEHUE HAOJIOAATH 32 XOAOM IPOIecca, CAMOCTOSTENBHO
MIPOTHO3UPOBATH €r0 pe3yibTar, GOpMyIUpoBaTh 000OIIECHUS U BBIBOJIBI MO pe3ybTaTam
IPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUET O MPOCIIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIIUIO PA3IAYHBIX
BUJIOB M (OpM TMpEeACTaBICHUS, MOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAay4HO-
MOMyJISipHAsl JIMTEpaTypa XUMUYECKOTO COJAEpk aHUSA, CIPAaBOYHbIE MOCOOUS, PECYpCh
NHuTepHeTa), KpUTUUECKH OIEHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TMPUMEHSTh pa3IUuHble METOJbl W 3alpoChl MPH TMOUCKE H OTOOpe
nH(pOpMAIIUU U COOTBETCTBYIONIMX JTAHHBIX, HEOOXOUMBIX JJIS BBHITIOJHEHUS YUEOHBIX U
MMO3HABATENIbHBIX 3aJlay ONPENEIEHHOr0 THUIa, MNpUOOpEeTeHUue OmnblTa B 00JIACTH
WCTIOJB30BaHUs UH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYyIbTypOr
AKTUBHOTO WCTOJB30BAHMS PA3JIMUHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BBIOMPATH
ONTUMAJIbHYI0 (OopMy TpeAcTaBiIeHUs] HHPOPMAIMK W WUIIOCTPUPOBATH peEIIacMbie
3a/la4d HECJIOXKHBIMM CXEMaMH, JuarpaMMamu, ApyruMu ¢opmamu rpaduku U HUX
KOMOMHAIIUSIMU;

yYMEHHUE UCIIOIBh30BaTh U aHAIM3UPOBATh B MpoIecce YUeOHON U MCCIIeI0BATEIhCKON
NEeSATEILHOCTH MH(POPMALMIO O BIMSHUU TPOMBIIUICHHOCTH, CEJIbCKOTO XO35SHUCTBA U
TPaHCIIOPTa HA COCTOSTHUE OKPYIKAOIIEH TPUPOJHON CpEbI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHBIC Y4eOHbIC JeHCTBUSA:

YMEHHMS 3a/laBaTh BOMPOCHI (B xojA€ Auaiora U (Wiad) JUCKYCCHHM) TO CYIIECTBY
oOcyxmaemMoli TeMbl, (POPMyIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
NPpEAJI0KEHHOM 3a/1a4H;

YMEHUS MPEACTABIATh MOJYYCHHbIE PE3yibTaThl MO3HABATEIBHOU NEATEILHOCTH B
YCTHBIX M TMHUCBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBITOJIHEHUS
XUMUYECKOTO JKclepuMeHTa (J1abopaTOpHOro OIbITa, J1AbOpaTOpHOW padOThl IO
MCCJIETOBAaHHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI  y4eOHOrOo  COTPYJHHYECTBA CO  CBEPCTHHKAMH B  COBMECTHOMU
MO3HABATENILHOM M HCCIIEIOBATENbCKON NI€ATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIMX
npo0iieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COIJIACOBAHHUS MO3UIMI (00CYXKIEHHUS,
OOMEH MHEHHSIMHU, «MO3TOBbIE IITYPMbI», KOOPJAMHAIUS COBMECTHBIX JIEWCTBUH,
OTIpe/ieNIeHUE KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON pabOoThl U ApyTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:



YMEHHE CaMOCTOSITEJIbHO  ONPEACISITh LEIU  JAESATEIbHOCTH, IIJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMpPU HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO
JesITeNIbHOCTh, BBIOMpaTh Hambosnee H(P(GEeKTUBHBIE CIOCOOBI pElIeHUs YYeOHBIX WU
MO3HABATEIbHBIX  3aJlady, CaMOCTOSATEIbHO  COCTaBJISITh  WJIUM  KOPPEKTHUPOBATh
MPEIOKEHHBIM aJITOPUTM JICMCTBUM TIPU BBINIOJHEHUU 33JaHUM C YYETOM IOJYUYECHUS
HOBBIX 3HAaHWHW 00 WU3yYaeMBIX OOBEKTAX — BEIIECTBAX W PEAKIMIX, OICHUBATH
COOTBETCTBHUE IIOJIYYECHHOIO pPE3yibTaTa 3asBICHHOM LEJIHW, YMEHHE HCIOJIb30BaTh M
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaToOB MO OCBOEHUIO 00S3aTEIBHOTO COAEPIKAHUA,

YCTAHOBJICHHOTO JaHHOM (denepanbHON pabodeil mporpaMMoM, BBIJICTSIOT: OCBOCHHBIC
0oOy4aroIMMUCSl Hay4YHbI€ 3HAHUSA, YMEHUS M CHOCOOBI JEWCTBHM, celUpUUYECKUe s
npeaMeTHON 001acTu «XUMUs», BUJBI JEATEILHOCTH MO MOJIYYSHUI0 HOBOT'O 3HAHMUSI, €r0
UHTEPIpPETAlUU, TPEoOpa30BaHUI0O U TMPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX W HOBBIX
CUTYyaIUsX.

K koHuy oOyueHuss B 8 KJjacce mpeaMeTHblE pe3ynbTaTbl Ha 0a30BOM ypOBHE

JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM, MOJEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIUECTBO, CIIOKHOE BEUIECTBO, CMECHh
(omHOpOAHAs M HEOAHOPOJIHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M
MOJIEKYJISIPHAs Macca, KOJIUYECTBO BELIECTBA, MOJIb, MOJISIDHAsE Macca, MaccoBas
JI0JI1 XUMHYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BbEM, OKCHT, KUCTIOTA,
OCHOBAHHUE, COJIb, BJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHHUS, XUMUYECKAs
peakiusi, Kiaccuukaius peakiuii: peakiiuyu COeANHEHUS, PEaKIUU Pa3I0KEHNUs,
peaklMu 3aMelIeHMs, peaklMu OOMEHa, SK30- M SHIOTEPMUYECKHE PEaKIIHH,
TerioBor A(QeKT peakiuu, SApo aroMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas
opbutanb, paanyc aToMa, XHUMHYECKas CBsI3b, TMOJIApHAS W HEMOJSpHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHHUOH, PACTBOP, MaccoBasi 105
BelllecTBa (IIPOLICHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHH W TPUMEHATH
9TH TIOHATUSI TIPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCIMOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY IJiIsi COCTAaBJICHHS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

e OIpEAEATh BaJEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSX, CTETICHb
OKHUCJICHUS] DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEAMHEHUH Mo (opMmyiaM, BHI XUMHYECKOH CBSI3U
(KoBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSX;

e packpbiBaThb cMbicn  llepmommueckoro 3akonma [, WM. Menneneena:
JEMOHCTPUPOBATh  [OHMMAaHUE  MEPUOJUYECKOW  3aBHCUMOCTHM  CBOWCTB



XUMHUYECKHUX AJIEMEHTOB OT UX MOJokeHHs B lleproanueckoi cucreme, 3aKOHOB
COXpAHEHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOIO
YYEHMs], 3aKOHa ABOraipo;

e ONNCHIBaTh U XapaKkTepu3oBaTh TabinuHyro ¢opmy Ileproguueckoil cucTemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noArpynna (A-rpynma)» u
«mobouHas noarpynmna (b-rpynma)», Mansie ¥ OOJbLIIME MEPUOJBI, COOTHOCUTH
o0o3HaUeHUsA, KOTOpble wuMeroTcss B Tabmuue «llepuonnyeckas cucrema
XUMUYECKUX 3JIeMeHTOB /[[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHKaMU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 0OlIee Yucio
AJIIEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJIAaCCU(pUUUPOBATh XUMHUYECKHE DJEMEHThl, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKUE peakuu (10 YKMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIMH BEILECTB,
1o TerioBomy b exTy);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHYECKHE CBOWMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPKAAs ONHCAHUE NPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH NPOTEKAHMUS XUMHYECKUX IPEBPALLCHUA B Pa3IU4HBIX
YCIIOBHUSX;

e BBIYUCIATH OTHOCHUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3jeMeHTa Mo (opMyse COeIMHEHHS, MACCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO XUMHYECKON

peaKIuu;
e TIPHUMEHATh OCHOBHBIC ONEPAIlMd MBICIUTEIBLHON NEATEIBHOCTH — aHaIu3 |
CUHTE3, CpaBHEHUE, 0000IIEHHE, CUCTEMATHU3AIIMIO, KIACCU(PUKAIINIO, BBISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBS3€H — I W3YYCHHUS CBOMCTB BEIIECTB U

XUMHUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbI€ METO/IbI IO3HAHUS — HAOII0CHHE,
M3MEpEHNe, MOJEINPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

e CIEJOBaTh MpPaBWIAM IOJb30BAHUS XHUMHUYECKOW MOCYJIO0M M J1aOOpaTOpHBIM
000opyI0BaHUEM, A TAK)KE MPaBHIIaM OOpallleHHsI C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OMBITOB IO
MOJIyYEHUI0O M COOMPAHHIO Ta3000pa3HbIX BeIIEeCTB (BOAOPOJA U KHCIOPOAA),
[IPUTOTOBIICHUIO PACTBOPOB C ONPEAECIEHHOW MAaCCOBOM JO0JIEM PacTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBATH MW MPOBOJUTH XHMHUYECKHE OKCIEPUMEHTHI 10
paclO3HaBaHUIO PACTBOPOB WIEIOYEH M KHUCIOT C NOMOIIBI) HWHIUKATOPOB
(;makmyc, herondranenH, METHIOPAHXK U JPYTHE).

K konmy oOydenuss B 9 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



pPAcCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX IOHATHI: XUMHUYECKHI 3JIEMEHT,
aToOM, MOJIEKYJId, HOH, KaTUOH, AaHUOH, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHUS, XHMHYECKas
peakuusi, XUMHUYECKas CBs3b, TEIUIOBOW 3(PQPEKT peakuuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,  DIIEKTPOJIUTHYECKAS
JUCCOLIMALINS, PEAKIMU HOHHOTO 0OMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMbple U HEOOpaTUMbIE pPEAKLUUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
pEaKkuMy, OKHUCIMUTENb, BOCCTAHOBHUTENb, OKHUCICHUE U BOCCTAHOBIICHHUE,
aIOTpOnus, aM(OTEpPHOCTb, XUMHUYECKass CBsA3b (KOBaJIEHTHas, MOHHa,
METAJIMYECKast), KPUCTAJUIMUECKas pEIIETKa, KOPpO3Usl METAIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM PpEAKUNH, MpeaenabHo aomyctumas KoHuneHtparusa [1JIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATUH M NPHUMEHSTH
9TH TIOHSTHS NPU ONMCAaHUU BEUIECTB U UX IIPEBPAICHMIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBlIeHHA (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsITh BaJE€HTHOCTb M CTENEHb OKHCICHHS XHMHUYECKHX D3JEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEIUMHEHM Mo QopMmyiaMm, BHJI XHUMHUYECKOM CBSI3U (KOBaJEHTHas,
MOHHAs, METa/NINYecKasl) B HEOPraHUYECKUX COEIUHEHUSX, 3aps] HOHA 0
XUMUYECKON (opMyIie, XxapakTep Cpelbl B BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKON PEIIETKHM KOHKPETHOTO BELIECTBA;
packpbiBaTh cMbIca [lepumommueckoro 3akona JI. WM. MeHnngeneeBa wu
JE€MOHCTPUPOBATh €r0 MOHMMAaHHUE: OMMCHIBATh U XaPaKTEPU30BaTh TAOIMUYHYIO
dopmy Ilepumonnueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3audarbh MOHATHS
«rnaBHas noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynna)», manbie
u OoJblliie TEpUOAbl, COOTHOCUTh OO0O3HAUEHHUS, KOTOpbIE UMEIOTCS B
NepUOANYECKON TaliuIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsia siapa, oOllee YUCIO BJIEKTPOHOB U
pacnpesiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHU B MpeJiesaX MallbIX MepruooB
Y TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCUPUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHUEe  BeIleCTBa,
XUMUYECKUE peakiuu (10 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMM BEUIECTB,
O TEIJIOoBOMY 3(QQEKTy, MO0 H3MEHEHHIO CTENEHEW OKUCICHUS XMMHUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M CHEIU(PUUIECKHE XUMHUECKUE CBOWCTBA
MPOCTBIX W  CIOXHBIX BELIECTB, MOATBEPKJas ONHCAHUE MpUMEpaMu
MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;



COCTaBJIATh YPABHEHUS SJICKTPOJUTUUECKON NMCCOIMALUM KHUCIOT, IIeJIoYerd M
COJICH, TIOJIHBIE W COKpaniéHHBIC YpaBHEHUS peaKIuii HOHHOTO OOMeHa,
YpaBHEHUSI pPEaKLHM, MOATBEPKIAIOIMINX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEXKTy BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHMCJIUTEILHO-BOCCTAHOBUTEIHHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaAKIU;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECCKUX TIPEBPAIIEHUN B Pa3IMYHBIX YCIOBUSX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIFO XMMHYECKOTO 3JIeMEeHTa 1Mo (popMysie COEIUHEHHs, MAaCCOBYIO
JIOJIFO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUEThl MO YPABHEHUIO XWMHYECKOMN
peaKkIuu;

coOyroaTh MpaBWja IOJb30BAHUS XHMHUUYECKOW TMOCYI0M M Ja00paTOpHBIM
obopyioBaHHEM, a TaKXe IpaBuUJia 0OpaIleHUsI ¢ BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMA 110 BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUI0O M COOMpPAaHMIO Ta3000pa3HbIX BEMIECTB (AaMMHMAKa M YTJIEKHCIOTrO
rasa);

MPOBOJUTh PEAKLMH, MOATBEPKIAIOIIME KAa4eCTBEHHBIA COCTAB Pa3IMUHbBIX
BCILIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPUA-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cyinbdar-, THAPOKCUA-UOHBI, KaTUOHBl aAMMOHHUSI U HOHBI
M3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPTaHUYECKUX
BCIIIECTB;

MPUMEHATh OCHOBHBIC OIEpPAIIMHM MBICIUTEIBHON JEATEIBHOCTH — aHalu3 MU
CHUHTE3, CpaBHEHHE, OOOOINEHHWEe, CHUCTEMATH3allMio, BBISIBICHHE IPUYUHHO-
CJIEICTBEHHBIX CBS3EH — JIJISI U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN,
€CTeCTBEHHO-HAy4YHbIE METOABbl TMO3HAHMS — HAOMIOJACHUE, H3MEpEHHUe,
MO/JICJIMPOBaHKE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoTshI
Pa3nen 1. [lepBoHayanbHble XUHMHUYECKHE MOHATHS
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUUECKOMN 5 2 bubnnorexa [JOK
' p https://m.edsoo.ru/7f41837c
IEeSITENLHOCTH YeJIOBEKA
bubnuoreka IIOK
1.2 BemiecTBa u XUMHYECKHE PEaKITUN 15 1 1

Hroro no pasacity

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

20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopoa. ITonsitie 00 5 bubmmnoreka HOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsatue o kucnorax u bubmmnorexka HOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmorexa LIOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[. . MenaeneeBa. CTpoeHne aToMOB. XUMHYeCKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1

ITepuoauueckuii 3aK0H U

7 but6mmorekxa [IOK



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

IIepnoanueckas cucrema
XHUMHUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasa CBI3b.

bubnunorexa LIOK
2 - 1
3 OricaTeIbHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bu6nuoreka [IOK
144 1
TOTO 10 pasAeiy > https://m.edso00.ru/7f41837c
PesepBHOe Bpems 3 bubmorexa LIOK
P p https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/m P Konrpoabnubsie IIpakTnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo H XuMHuyeckmne peakuumn
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubmuoteka [IOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DIEKTPOTUTHIECKAS TUCCOIIHAITHSI. 3 1 1 bubnmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17

Paznen 2. Hemera/liibl M UX COeAUHEHUSA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

21 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
O0111ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 Z-)JIGHI;GHTO]S VIA? nel. Cepa u eé 6 bubmorexa HOK
' PyHieL. L-ep https:/m.eds00.ru/7f41a636
COEIMHEHHS
OO01mas XapaKTepUCTHKA XUMHUYSCKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edso0o.ru/7f41a636
COENMHEHHS
OO01as XxapaKTEPUCTUKA XUMUYECKHUX
2.4 3neﬁeHT01§) IVAl-jr Bl YTIepoa U 8 bubmorexa HOK
' . PYIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazneny 25
Pazgen 3. MeTa/uibl M HX COeTUHEHU S
. bubmuoreka [JOK
3.1 Obmpe cBoiicTBa METANIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [IOK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pasneny 20
Paznen 4. Xumus u okpy:kaiomas cpeaa
4.1 BerrecTBa 1 MaTepHuallnl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE Bpemst 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumuu. Poias XMMUHU B KU3HA 1 bu6nmorexa LIOK
yeJjioBeKa. Teia u BellecTna 05.09.2023 = https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMUHU 1 buGnuorexa [IOK
A 07.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuiia paboTs
3 B 1aboparopuu U IpUEMBI OOpaIICHHSI C 1 1 bubmorexa HOK
12.09.2023 @ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pasneneHusi cMecein 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 1 bubmmorexa [IOK
puMEp P 19.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A
TOMBI H MOCKyIH . 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmnorexa [JOK
XUMHUYECKHAX DIIEMEHTOB 26.09.2023 @ https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIHOKHBIE BEILIECTBA 1 Bubmorexa IOK
P B 28.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUECHHUE 1 bubmmorexa HOK
y P i 03.10.2023 |  https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK



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
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https://m.edsoo.ru/ff0d2d50

Xumuueckast popmyina. BareHTHOCTh aTOMOB 05.10.2023  https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bu6munoreka LIOK
COCJIMHCHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosbs. MosnspHas bubnmoreka [JOK
Macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMHUUYECKUE SIBIICHUS. bubnuoreka [{OK
XuMHuUecKasi peaxius 19.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUS MPOTEKAHUS bubnuoreka [JOK
XUMHYECKUX PeaKIui 24.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoaudecTBa, MacChl BEIIECTBA MO bubnmorexa LIOK
YPaBHEHUSIM XUMHYECKHUX PEaKIMM 07.11.2023  https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coez[I/IH(I;HI/I;IL,Ipa3J10>KeHI/I;1, 3al\F/I)eH_leI-:-II/I5I, bubmmorexa HOK
09.11.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O600IeHHE 1 bubmmorexa [IOK
N 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponsnas pabora Nel no teme «BemiectBa Bubnuorexa [JOK
1 XUMUYECKUE PEAKITHI 16.11.2023  https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.
21 KI/IC?I}(I));)OI[ — 3JIEMEHT U IPOCTOE Befl.ly:CTBO. bubmorexa [JOK
21.11.2023  https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre u XMMUYECKHe CBOMCTBA bubmuoreka [{OK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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KHCII0poa (peaKkiui OKUCIICHUS, TOPCHHUE). 23.11.2023  https://m.edsoo.ru/ff0d4614
[Tonstre 06 okcumax
CriocoObl Toiryue KHCIIOpOJia
23 JI;GO aTIz I:/H/JII ZIqHH:;LIII;IIJiIeHF;{(fE)TZ bubmorexa LHOK
PATOPHITH TP ' 28.11.2023  https://m.eds0o.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoit > PeKT XUMHUIECKON peaKIIHu,
24 IOHSTHE O T(i)(bMOXHMquCKOM paBH:HI/II/I bubmorexa LHOK
P 7P ’ 30.11.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnmuBo (HedTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 : a, CIIOCOOBI lro bubmorexa [IOK
P Ayxa, 05.12.2023  https://m.edsoo.ru/ffod4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u cobupanue KUciopoaa bubmorexa [IOK
7 P PO, 07.12.2023 https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopo — aneMeHT U MpocToe BEIIECTBO. bubmuorexa [IOK
Haxoxxnenue B mpupoje 12.12.2023  https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubnuoreka [TOK
Bojopoaa. [I[pumMenenne Boopoaa 14.12.2023 = https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX U COJIX bubmorera [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
nmabopaTopun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupaHue BOAOPOIa bubmorexa [JOK
" P HOPOAT, 26.12.2023  https:/m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N . bubnuotexa [JOK
32 Mosspipiii 00bEM rasos. 3aKon ABOrazpo 28.12.2023  https://m.edsoo.ru/ff0d542e
33 Brruucnenus o0b€Ma, KOTUYECTBA BEIECTBA bubnuotexa [JOK
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rasa I1o €ro U3B€CTHOMY KOJIMYECTBY 09.01.2024  https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX Bubmorexa HOK
peaitiiii 1 11.01.2024  https://m.eds0o.ru/ff0d5708
OTHOIIICHUI ra30B
35 du3nyecKue U XMMUYECKUE CBOMCTBA BOJIBI bubmorera [JOK
A 16.01.2024  https://m.edsoo.ru/ff0d587a
. bubmmoreka [JOK
36 CocraB ocHoBanui. [TonsTue 00 nHIUKATOpaX 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackiie e
37 He})‘;[aCIIjI KepHHEI]Z p:cTT;I(:) bl 1\/;);2:0}113?: (I)/IJUI bubmorexa HOK
B PacTBOpBL A 23.01.2024  https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE PACTBOPOB C OMPEACIEHHOM bubmorexa HOK
PUTOTOBIEHIE PACTEOPOR © OfpeA 25.01.2024  https://m.edsoo.ru/ffod5eba
MacCOBOH J0JICH pacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabora Ne2 o reme bubnmorexa [JOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 @ https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KJIacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XuMHUECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubmorexa HOK
’ P 06.02.2024  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnunorexa LIOK
HOMEHKJIAaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubmuoreka [IOK
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, bubnunorexa LIOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
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bubnunoreka LIOK

45 IT i
OIYHICHHE 1 XIMITICCIHE CRORCTRA KHEIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bu6muorexa [IOK
MOJTyYEHUS, XUMHUYECKUE CBOMCTBA 22.02.2024  https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33724 110 TEME bu6muorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enetrnueckas cBsI3b MEXKAY KIaCCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCTMHCHHI 29.02.2024 @ https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 006006
ODILCHIE H CHETCMATHSAMULA SHAHIH 05.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OCHOBHbIE bubamnorexa [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" 07.03.2024  https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX AeMeHTOB. [loHaTue o rpynnax bubmmorexa HOK
’ Py 12.03.2024  https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XMMHUYeCKux annemMeHToB [, . bubmorera [JOK
14.03.2024  https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonsl, rpymnmsl, O TTBI bubmorexa [JOK
P > TPYIHIRL TOATPYH 19.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmnorexa [JOK
N3oTombl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMmeHTOB [leproanyeckoit cucrems J[. 1 bubmorexa [JOK
P o 02.04.2024  https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTiKa XUMHYECKOTO 2JIEMEHTA TI0 bubnuotexa [JOK
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ero noJyioskeHuro B [leproanyeckoii cucreme 04.04.2024  https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
o7 a3BUTHS HAyKu U npakTuku. . U bubmorexa I[JOK
P yi i tpar T 09.04.2024  https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
XUMHUYECKHUX DJIEMEHTOB 11.04.2024 @ https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBsA3b Bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b bubmmorexa [JOK
18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasnieHTHAS HENONApHAS XUMUUYECKAs CBI3b Bubmrorexa IOK
P 23.04.2024 @ https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62
Creneip okucneHis 25.04.2024 @ https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH Bubmuorexa IOK
p 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmuorexa IOK
07.05.2024 @ nhttps://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue bubmuoreka [JOK
aToMa. XUMHUYECKas CBA3b) 14.05.2024 @ https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600611eH1E 1 bubmuorexa [JOK
CHUCTEMATH3AINA SHAHUI 16.05.2024 @ https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01IeHNE U bubmuorexa [JOK
cUCTEMaTH3allisl 3HAHUH 21.05.2024 @ https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O600111eH1E 1 bu6muoreka [JOK
cUcTeEMaTH3allisl 3HAHUH 23.05.2024 @ https://m.edsoo.ru/ff0d61c6
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OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugpoBbie
Tema ypoka Konrpoabnsie IIpakruuyeckue A dp
n/m Bcero u3yuyeHusi  oOpa3oBaTesIbHbIE
padoThI padoTshI pecypenI
[Iepnonnueckuint 3akoH. Ilepuonnueckas Bu6 10K
noIMoTeKa
CHCTEMA XUMITIECKHX JeMeRTOB /1. 1. 1 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB Eub 10K
. noIMoTeKa
HIMITICCII SJICMICHTOB HEpBRIX Thex 1 07.09.2023  https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 bu6nmoreka [JOK
HEOPraHUYECKHUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2
Bupl XMMUYECKOI CBS3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAININYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUE u yrinyOieHue 3HaHUH 1 1 19.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay o
Knaccuukanus XuMU4ecKkux peakiui no 1 bubnuoreka [IOK
Pa3IMYHbBIM PU3HAKAM 21.09.2023 @ https://m.edsoo.ru/00adbchO
[ToHATHE O CKOPOCTH XMMHUYECKON peaKny.
b K
[ToHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX 1 96.09.2023 h::;;;f;;?g 100adbe9a
peaKuusx R T '
[ToHATHE O XUMUYECKOM PAaBHOBECHH. Bu6 10K
nOIMoTEKA
DAKTOPbI, BAMSIONIIE A CKOPOCT 1 28.09.2023  https://m.edsoo.ru/00adc28c

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC
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XUMHYCCKOI'0 paBHOBECCUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakiumn 03.10.2023  https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIC U CJTa0BIC SJIEKTPOJIUTHI 05.10.2023  https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peakuit bubmorexa LOK

P peakdt 10.10.2023  https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KMCIIOT 1 OCHOBAaHHM
12 B CBETE MPEJCTABICHU 00 bubmorexa HOK
e . 12.10.2023  https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOU TUCCOITUAITIU
XHWMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 AIEKTPOIUTHUECKON bubmorexa [JOK
ped P 17.10.2023  https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa LHOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
1
> Obobrmerte I cHETEMATH3ANIS SHAFHT 24.10.2023  https://m.edsoo.ru/00addd12

16 ITpakTruyeckas pabora Ne 1. «Pemenune bubnuoreka [IOK
AKCIEPUMEHTAIIbHBIX 33724 26.10.2023  https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «INEKTPOTUTUYECKAS TUCCOITHAIINS bubmorexa HOK

P ACCONHATIA. 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprCTHKA TaJOTeHOB. bubnmoreka [JOK
XUMHYECKHE CBOMCTBA HA IPUMEPE XJIopa 09.11.2023  https://m.edsoo.ru/00addfe?
Xnoposogopoa. CojssHas KHCIIOTa,

19 XI/IMII/DIquIiIHi:3 CiOﬁCTBa MOJTy4YeHHE bubmorexa HOK

> HOIYH ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [TpakTuueckas padora Ne 2 o Teme bubnmoreka [JOK
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«[lonyueHue CONSIHOM KUCIIOTHI, H3y4CHHE 16.11.2023  https://m.edsoo.ru/00ade348
e€ CBOICTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
21 peaKIuii, ecIi OJUH U3 pearcHTOB JaH B bubmmorera LIOK
21.11.2023  https://m.edso0.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubnnoreka [HOK
TPYIIIIBI 23.11.2023 = https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 Haxo;xlz[eHHe CepLII[ I/ICbeé C(I)lenHHeI})mﬁ B bubmmorexa LOK
. 28.11.2023  https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpocHHe, (U3HUECKUC U bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 @HsnjeCKHE u xmfnqecxme CBOICTBa bubmmorexa LIOK
’ 05.12.2023  https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKIlnu, JIekKaIllue B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnuoreka [IOK
CEPHOU KUCIIOTBL. XMMUYECKOE 3arpsA3HEHHE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
97 Beruucnenue MaccoBoil J0JIM BBIXO/1a bu6mmoreka [IOK
MPOAYKTa PEaKI1 12.12.2023  https://m.edsoo.ru/00adec8a
OO6mrast xapakTeprucTHUKa 3JIeMEeHTOB V A-
28 rpynmnsl. A30T, pacripocTpaHEeHHE B bubnnorexa [HOK
npupoje, Gu3ndeckue 1 XUMUYECKHe 14.12.2023  https://m.edsoo.ru/00adeeat
CBOMCTBA
29 AMMHaK, ero (GU3NYeCKue 1 XUMUIECKHE bubmuorexa [JOK
CBOWCTBA, TIOJIYYCHUE ¥ IPUMECHEHHE 19.12.2023  https://m.edso0o.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o Teme bubnuoreka [IOK
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«[lonyueHne aMmMuaKa, U3y4eHUE ero 21.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndeckue u bubnnoreka [HOK
XUMHUYECKHUE CBOMCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

32 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubnnoreka [HOK
ynoopeHuii. XuMH4ecKoe 3arps3HeHue 28.12.2023  https://m.edsoo.ru/00adf518
OKpYKaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHCJIOTa, PU3HYECKUE M XUMHUCCKHE bubmorexa LHOK

. 09.01.2024  https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnonp3oBanue GpochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX yI0OpEeHU. 3arpsi3HeHHE bubmorexa LHOK
PEVILILIY YAODPEIL. S 11.01.2024  https://m.eds0o.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu

35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA 16.01.2024  https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
pOoOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja 18.01.2024  https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCHOTA U €€ CONu bubmorexa HOK

23.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa bubmorexa HOK
Vi - ' " 25.01.2024  https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH
[TepBoHaYaIbHBIE MTOHATHS 00
39 OpPTaHUYECKUX BEUIECTBAX KaK O bubmmorexa [JOK
30.01.2024  https://m.edsoo.ru/00ae054e

COEIMHEHUSIX yriepojaa
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bubmuoreka [JOK

40 K i
DEMITHH 1 10 COSAIHEmIA 01.02.2024  https://m.edso00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxkHennme HeMeTalIbl M UX 06.02.2024 = https://m.edso0.ru/00ae0bf2
COCIMHCHMUS
KontponbHas padota Ne3 no teme

42 «Baxknelmme HeMeTaIIbl U UX bubnnorexa [IOK

08.02.2024  https://m.edsoo.ru/00ae0el8
COCIMHEHMS
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJJIOB. MeTanmnndeckas bubmuoreka [JOK

43
CBSI3b U METAJUIMYECKAS] KPUCTAIIINYECKAs 13.02.2024  https://m.edsoo.ru/00ae103e
peméTka. PuU3nUEeCcKUe CBOMCTBA METAJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.

44 DNEKTPOXUMUYCCKHUH P HAIPSHKCHUH bubmorexa HOK

P P P 15.02.2024  https://m.edsoo.ru/00ae1156
METaJIJI0B
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubnnorexa [JOK
XUMHUYECKUX PEAKIUi, €CIIM OUH U3 20.02.2024 @ https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 IlonsATHE 0 KOPPO3UU METATIIOB bubmorexa HOK

PP 22.02.2024  https://m.edsoo.ru/00ael278
bu6nmoreka [JOK

47
[enormbte MeTabI 27.02.2024 | https://m.edso0.ru/00ael14b2

48 OKcHABI ¥ TUAPOKCUALI HATPUS U KaIHUs bubmorexa HOK

P P 29.02.2024  https://m.edsoo.ru/00ael4b2

49 [[lenouyHO3eMENBHBIE METAIIIBI — KATBLHUA 1 bubmuotexa [JOK

Maraum 05.03.2024  https://m.edsoo.ru/00ael5e8
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bubmuoreka [JOK

B .
S0 WRHCHIIIE COCAMHCHHA KabIHA 07.03.2024  https://m.edsoo.ru/00ael15e8
1 .
5 O000111eHE U CUCTEMATH3AaIUs 3HAHUI 12.03.2024
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS bubnnorexa LIOK
yerp 14.03.2024  https://m.edsoo0.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTDL BOABLI U METOMBI €6 bubmorexa [TOK
" A A 19.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
54
AsmomHimi 21.03.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THUJIPOKCH]IA 02.04.2024 @ https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56
Keneso 04.04.2024  https://m.edso0.ru/00ae1d86
57 Oxcuapl, Tuporcu sl u conu xenesa (1) u bubnmnoreka [JOK
xenesa (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 I
O00011IeHIE U CUCTEMATH3aIU 3HAHUI 11.04.2024
[IpakTnueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmmorexa [TOK
P . 16.04.2024 | https://m.edsoo.ru/00ae3de8
«BaxkHennme MeTaibl U UX COSTUHEHUS
BbIunciieHus mo ypaBHEHUSM XUMHUYECKUX
€aKIM, eCIIM OJUH 13 PCarcHTOB JIaH B
60 fI36BII"IFKe WY CO He )KI/ITI:'I AMECH ’ bubmmorexa LOK
AeP . P ' 18.04.2024  https://m.eds00.ru/00ae1750
BeruncieHus MaccoBOil TOIM BBIXOA
MPOAYKTA PEaKIu
61 O000111eHNE U CUCTEMATH3ALU 3HAHUI



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

23.04.2024

KontponbHas padota Ne4 o teme

62 «BaxuHenme MeTauibl 1 UX COSAMHEHUS 1 25.04.2024
63 BemectBa u Marepuansl B NOBCEIHEBHOU 1 bubmmoreka [JOK
KU3HU YeJIOBeKa 02.05.2024  https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1 bubmmoreka [JOK
cpelibl 07.05.2024  https://m.edso00.ru/00ae4270
65 Pons xuMHM B pelieHUH 3KOJIOTHYECKUX 1 bubnnoreka [JOK
pooem 14.05.2024  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HJOK
CUCTEMAaTH3alNs 3HAHUN 16.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepBublit ypok. O6001eHue u 1 bubnuoreka [IOK
CHUCTEMaTHU3aIUs 3HAHUM 21.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. OGo011IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AINI 3SHAHUN 23.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
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YYEBHO-METOJANYECKOE OBECIEUEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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