MUHHUCTEPCTBO ITPOCBEIEHUS PD

Mynuimnansnoe 610mkeTHOE obuieoGpasopaTebHOE yupesKIeHHe
«KpacHorpapeiickas rumMuasus»

«Pacemorpenon «CornacoBano»

Ha 3acenannu [IIMO yunreneii 3amecTHTeb 1 opa no HMP
€CTECTBEHHO-HAYYHOIO IHK/IA /_ﬁ[
2 “kaspyk H.A.
77&/ E.B. ®puzen

TIpotokoa Nel ot123.08.2024r. «26» aBrycTa 2024 r

PABOYAS IIPOIT'PAMMA

ITo XUMUU
Kimacc 8-9

KonuyectBo yacoB — 1364 (Ha 2 roja)

VYuurtens xumun: YTKUH EBrenuit AjnexkcanapoBud

2024 ron
c. Jlonckoe

«YTBepxKAAION
JIMp§KTOp rUMHA3HK

M.A. Bekxkep

Tpuxas Ne 01/08-141
oT «30 » aBrycta 2024 r.



HOACHUTEJBHASA 3AIIMCKA

HopmaTnBHO-nIpaBOBbIE JOKYMEHTHI, 00ecTeYnBAKIIHE OPTraHU3AIUI0

00pa3oBaTeIbHOM JIeATEIHLHOCTH 110 Y4eOHOMY npeaMeTy « XuMHus» B
2024/2025 yuedoHoM roay

OOHoOBNIEHHE CONEpP)KaHUS OOy4YEHUsT XUMHUU OCYIIECTBICHO Ha OCHOBE
HOPMAMUGHbIX OOKYMEHMO8, PEIJIaMEHTHUPYIOIUX OCHOBHOE OOIee U CpenHee
obmee obpazoBaHue:

— @enepanbHblii 3ak0oH oT 29 gekabps 2012 . Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii @enepaunny;

—  @enepalibHbIl  TOCYJApCTBEHHBIM  00pa30BaTeNIbHBIA  CTaHIAPT
OCHOBHOTO 00mIero oopaszoBanus (yTB. MpuKa3oM MuHIpocBemeHus: Poccun ot
31 mas 2021 r. Ne 287);

— mnpukaz Munnpocsemenus Poccun ot 12 aBrycra 2022 1. Ne/732 «O
BHECEHHMM H3MEHEHUl B (QenepalbHbli TOCYJapCTBEHHBIH 00pa30BaTENbHBIHI
CTaHIapT CpenHero oO0mero  oOpa3oBaHUs,  YTBEPXKAEHHBIH  MPUKA30M
MunucrepctBa obOpazoBanusi u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 .
Ne 413»;

— @enepanpHas ~ o0Opa3oBaTenbHasi  MporpaMmMa  OCHOBHOTO

o01Iero o0pa3oBaHus (ytB. MPUKA30M
Munnpocgerienus Poccun ot 18 mas 2023 1. Ne 370) (nanee — ®OIT OO0);
—  OepepanpHas pabouas nporpamma OCHOBHOTO o0urero

oOpazoBanust yaeOHOTo npeameta «bronorus» (0a30BbId U YIITyOJIEHHBINH YPOBHN);
— mpuka3 Munnpocsemenus Poccum ot 21 despamst 2024 1 Ne
119 «O BHecenuun wusMeHeHuidl B mnpuioxkeHns Ne 1 uw Ne 2 k mpukasy
MunucrepctBa mpocBemenusi Poccuiickoit  @eneparun ot 21 ceHTI0ps
2022 1. Ne 858 «O06 yrBepkIeHHUH benepanpHOTO NepedHs
y4eOHMKOB, JOMYIIEHHbIX K HCIOJb30BaHUIO TMIPU peaM3alud  UMEIOUINX
rOCYJapCTBEHHYIO aKKpeIuTalMio o0pa30BaTelbHbIX MPOrpaMM  HadyajJbHOIO
o01ero, OCHOBHOTO o0r11ero, cpenHero  oOIero oOpa3oBaHus
OpraHu3alMsIMH,  OCYLIECTBISIIOIIMMH  OOpa30BaTEelIbHYIO JCSTENbHOCTh U
YCTAHOBIICHUS TPEAEIBHOTO CPOKa MCIOJIh30BAHUS MCKIIOYCHHBIX YYCOHHKOBY.

[IporpammMa 10O XUMHUKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, MPEACTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHO paboyel MporpaMMel
BOCITUTAHUS U C YUYETOM KOHIICTIIIMH TPETOJaBaHUs Y4eOHOTO TpeaMeTa « XUMUsH)
B 00pa30BaTelIbHBIX Opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumMuu Aa€T MPEACTABICHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHUS W PA3BUTHS, OOYYAIONIUXCS CpPEACTBAMU Yy4eOHOTO
MpeIMeTa, YCTaHaBIIMBAECT 00s13aTeNbHOE MPEIMETHOE COAEpKaHUE,



IpeaycMaTpUBAET paclpeesieHue €ro IO KilaccaM M CTPYKTypUpOBaHHUE TIO
pazzieraM M TE€MaM NpOrpaMMbl MO XUMHUH, OIpPEAeNSeT KOJIMYECTBEHHBIE U
KauyeCTBEHHbBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHIYEMYIO
MOCNIEAOBATEILHOCTh  M3YyYEHUS! XUMUHU C Y4YETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTrO MpOIECCa, BO3PACTHBIX
0COOEHHOCTEM  00y4alolmuxcs, OMNpeAeNaseT BO3MOXKHOCTU TIpeIMeTa  JUIs
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTamMm 00y4eHHUs] XUMUU HAa YPOBHE LieNiel U3yueHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4Y€OHO-TIO3HABATEJIbHOM JESATENIbHOCTH OOYYaIoLIErocsi IO OCBOCHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHUH CIYXUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
oOyuJarolerocsi, €ro NpeacTaBlICHU O MaTEPUAIBLHOM €IWHCTBE MHUPA, BAKHYIO
pONb UTpaloT (GOopMHUpPYEMbIe XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAICHUIX
SHEPTUM W 00 HBONIONMH BEIIECTB B MPHUPOJE, O MyTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOIO pa3BUTHUSL UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
NUIIEBOM U 3KOJOTHYECKON O€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUSI.

N3yuenne xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS |
dbopMuUpOBaHUS KYJIbTYpPhl TUYHOCTH, €€ 00111ei 1 (YHKIIMOHATBHON IPaMOTHOCTH;
BHOCHT BKJal B (OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKHX CIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM yueOHOW  J1eATeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM JKM3HM, TaK M B MpOo(ecCHOHANBHON NeATENbHOCTH; 3HAKOMHUT CO
CHenu(pUKON HAyYHOTO MBIIIJICHHS, 3aKJIabIBA€T OCHOBBI I[EJIOCTHOTO B3TJIsI1a HA
€IMHCTBO TPHUPOABI M YEJIOBEKA, SBIAECTCS OTBETCTBEHHBIM JTaloM B
(dopMupoBaHun €CTECTBEHHO-HAYYHOMN IrPaMOTHOCTH o0yJaroIuxcs;
CrocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TPHUPOJE, K YEIOBEKYy, BHOCHUT CBOH BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YyJarOIINXCS.

JlanHble HampaBiieHUs B OOYYEHUM XUMHUU OOECIEeUMBAIOTCS CIEHUPUKON
CONiepKaHUsi  y4eOHOTrO  TpeaMeTa, KOTOPBIM  SBISETCS  TMEIarorHYeCKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKW XMMHUHU HA OMPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI OPHUEHTUPOBAH HA
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl MEPBOHAYAIBHBIX MOHSATHH XMMHH, OCHOB
HEOPTaHWYECKOW XUMHUU W HEKOTOPBIX OTACIBbHBIX 3HAYUMBIX TOHSTHHA
OpraHUYeCcKON XUMUHU.



CtpykTypa coiep:kaHus MPOrpamMMbl MO XMMUU CHOPMHUpPOBaHA HA OCHOBE
CUCTEMHOIO Mojaxona K e€ m3ydeHuto. CoaepkaHue CKJIAJbIBACTCS U3 CHCTEMBI
MOHITHI 0 XUMUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MOHATHI O XUMHUYECKOM
peakuuu. OO0€e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BAHbl [0 IPUHLUITY
MOCJIEI0BATEIbHOTO PAa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUYECKUX MpEACTABICHUN
Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJISIPHOI'O YYCHHA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUSA

- IIepnonmueckoro 3akona JI. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA

- YUCHUA O CTPOCHHUU aTOMa U XUMHUYECKOM CBA3U,

- MPEJCTABICHUN 00 JJIEKTPOJUTUYECKON AMCCOIMAIMKA BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJHOTO
YPOBHS K JPYyromMy, BBINONHAS (GYHKIUM OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXXHOCTEU NPAKTUUYECKOTO NMPUMEHEHUS U IOJIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XUMHHM  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJACTABJICHUS] O XUMUYECKOW COCTABIISIOIIEN HayYHOM KapTHUHBI MUPA B JIOTHUKE
€€ CHCTEeMHOM IMPUPOJbI, LEHHOCTHOIO OTHOLICHHWS K HAYyYHOMY 3HAHUIO U
METOJIaM TO3HAaHUA B Hayke. M3yueHue XWMUHU TPOUCXOAUT C TMPUBICUYCHUEM
3HAHUM M3 paHee H3YYECHHbIX YYEOHbIX MpeAMeToB: «OKpyXarouuid Mupy,
«buonorus. 5-7 knacce» u «dPusnka. 7 Kiaccey.

[Ipy w3ydyeHMM XUMUU TPOUCXOAUT (OPMUpPOBAHME 3HAHWI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATEIBHOCTH YEJIOBEKa W KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XHUMHYECKUX
3HAaHUW — BaKHEUIMX (HaKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKUX IMOJ0KCHUH,
JOCTYMHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TP M3YYCHHH BEIIECTB W
XUMUYECKUX PEaAKIui, B (HOPMUPOBAHUM U PA3BUTHUU MO3HABATEIBHBIX YMEHHUU U
UX TPUMEHEHUM B Y4eOHO-TIO3HABATEIbHOW U y4eOHO-HUCCIIEIOBATEIHCKON
NeATEeIbHOCTH, OCBOCHHUU TIpaBWJI OE30MacCHOr0 OOpallleHUs C BEIIECTBAMHU B
[MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1IeJIU, KaK:



- (GopMHpOBaHNE WHTEIUIEKTYaJIbHO PAa3BUTOM JHUYHOCTH, TOTOBOW K
camM0o00pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEIICHHH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

- HaANpaBJICHHOCTh OOYYEeHHS Ha CHCTEeMaTHYeCKOe MpHOOIIEeHUE
oOy4JaronMxcsi K CaMOCTOATEIbHON I03HABATEIbHON NIE€ATEIbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- oOecrieueHue YCIIOBHUI, CIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOy4JalolMMUCSL ~ OMbITa  Pa3HOOOpPa3HOW  NEATENbHOCTH, [O3HAHUA U
CaMOIIO3HAaHUs, KIIIOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), HMMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE ISl Pa3JIMYHBIX BUAOB ACATEIBHOCTH;

- dbopmupoBanue oO0meH (QPYHKIHMOHATBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBICHUSA
OKPYKAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHWS WU OIBIT, IMOJYYEHHBIE NPU H3YYECHUHU
XUMUH, NPUMEHITh HMX MpPU PEIIEHUH NpoOJeM B IOBCEIHEBHOM XHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

- (GopMupoBaHue y O0OyYaroIIMXCS TyMaHUCTHMYECKHUX OTHOILUEHUM,
NOHMMAaHUSl LEHHOCTH XHMHYECKUX 3HAHUN I BBIPAOOTKH 3KOJOTUYECKH
L[EJIECOO0PA3HOr0 MOBEACHUSI B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHON CPEJIbI;

- pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo¢uis U HampaBJIE€HHOCTU JajbHEHIIero
00yueHus.

OOmiee uMCIO YacoB, OTBEAEHHBIX [UIsI HM3Yy4YEHUS XWMHUU Ha YpOBHE
OCHOBHOT0 0011ero oopazoBanusi, cocrasiisier 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE IOHATHS

[Ipenqmer xumun. Posib XUMHUM B KU3HU YeOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemectBa. DuU3MUECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeToJax MO3HAHMSA B XMMHU. UHUCThIE BENIECTBA U CMECH.
Crnioco0sI pa3zjieneHus: cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U C0XKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.



Xumuueckas ¢popmysa. BaaeHTHOCTh aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENNbHAS aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 011 XUMHUYECKOTO AIEMEHTA B COEIUHEHNUU.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3auMocBsi3p KOIMYECTBa,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUIl BemiecTBa. Pacuérel mo QopMynam
XUMHUYECKUX COCTUHEHUN.

dusnyeckre U XUMAYECKHUE SBICHHS. XUMUYECKas peakinus u e€ MPU3HAKH.
3aKOH COXpaHEHMs] MacChl BelleCcTB. XUMHUeckue ypaBHeHwus. Kiaccudukamms
XUMUYECKUX PEAKIUi (COETMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM IIOCYAOH,
npaBwiaMu paboThl B J1abopaTopul U IMpUEMaMH OOpallleHUs: ¢ JabopaTOpHBIM
o0opyqOoBaHMEM, H3yYE€HHE M ONHUCaHUE (PUINYECKUX CBOWCTB 0Opa3loB
HEOPraHWYECKUX BEIIECTB, HAOMOeHne (U3NUecKuX (IJIaBJICHUE BOCKA, TAasHHUE
JbJla, paCTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHJICHCAIUS BOJbI) 1 XUMHUYECKHUX
(ropeHue cBeud, MPOKAJUBAHWE MEAHOW NPOBOJIOKH, B3aMMOJCHCTBUE Mella C
KUCJIOTOM) SIBICHWW, HAONIOJEHWEe U OIKMCAaHWE [PU3HAKOB MPOTEKAHUS
XUMUYECKUX peakinil (pa3jioKeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C
xjopuaoM Oapus, pasznoxkenue rtuapokcuga wmenu (II) mpu  HarpeBanum,
B3aUMOJIeHCTBUE >keye3a ¢ pactBopoMm coiau meau (ll), uszyuenue cmoco6GoB
pa3lieseHusi CMeceil: C TMOMOIIbI0 MAarHuta, (UIBTPOBAHHE, BbINIAPUBAHUE,
TUCTWIUIALUS, XpomaTtorpadusi, TMPOBEACHHUE OUYMUCTKH TOBApPEHHOW COJH,
HaOI0ZCHUE W OIMCAaHUE PEe3yJbTAaTOB MPOBEIAEHUS ONbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JJaHUE MOJIENIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3JI€eMEHT M IIPOCTOE
BemiecTBO. Haxoknenuwe kucimopoga B TNpupoje, (PU3NUECKUE W XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcunwl. [lpumenenue xucnopoma. CrocoObl
NOJIYYCHHsS] KUCTopoAa B JabopaTopuu U mnpombiluieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOa.

TernoBo#t A PexT XUMHUUECKOW peakiuu, TEPMOXMMHYECKUE YpPaBHEHWS,
9K30- U JHAOTEPMUUYECKHUE pEaKIMU. TOIMIMBO: Yroib U METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpocroe BemiecTBo. HaxoxzaeHue Bopopona B
npupoae, (Quzuyeckue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CITIOCOOBI
nonyyeHus. Kucnorsl u conm.

MosipabIit 00BEM Ta30B. Pac4€ThI M0 XUMUYECKUM YPaBHECHUSIM.



@dusnueckne cBoWcCTBAa BOAbl. Boma kak pactBopurenb.  PacTBOpBI.
HacelllleHHBIE W HEHACBINIEHHBIE PACTBOPHI. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBasi 0Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHUSI.
Posib pacTBOpOB B IpupoAE U B KU3HU 4ellOBeKa. KpyroBopoTt BOAbI B IpUPOAE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdyeckux coeauHeHui. Oxcuabl. Krnaccudukarms
OKCHJIOB:  cojieoOpasytoniue (OCHOBHBIE, KHCJIOTHBIC, aM(doTepHbIC) W
HecosieoOpasyromue. Homenknatypa oxkcuaoB. PU3NYECKHME M XUMHYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukauss OCHOBaHWW: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusa. Homenknatypa ocHoBaHuil. PHU3MYECKHME W XUMHYECKHE CBOMCTBA
ocHoBaHuu. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. duszndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psam aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[Tonydenue coien.
I'eneTnueckas CBsI3b MEXAY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHU.

Xumuueckuii IKcnepumenm.  KAYeCTBEHHOE OIPEICICHUE COJIePIKAHUS
KHUCIIOpOZia B BO3JyXe, MOJy4YeHUE, COOMpaHHUE, paclio3HaBaHUE W HM3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOIOJIEHWE B3aUMOJICHCTBUS BEHIECTB C KHUCIOPOJAOM H
YCJIOBUSI BO3HUKHOBEHMSI W TIPEKpaIlleHHs] TopeHus (Mmokapa), 03HAKOMJIEHUE C
oOpa3lilaMd OKCHUJIOB U OIKUCAHUE HX CBOMCTB, TOJy4yeHUE, CcoOupaHue,
pacro3HaBaHWE€ W W3y4YEHHUE CBOMCTB BOJOpoAa (TOpEeHUe), B3aMMOJICUCTBHE
Bojopona ¢ okcugoM mead (Il) (BO3MOXHO HCMOJB30BaHHUE BHICOMATECPHAIIOB).
HaOntonenne oOpa3loB BEHIECTB  KOJUYECTBOM 1  MOJb, HCCIIE€IOBaHUE
OCOOCHHOCTEM  pacTBOPEHHS  BEIIECTB C  Pa3jIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JIOJIEd PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJIbI C METAITIAaMU (HATPUEM U KaJIblIUeM) (BO3MOYKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HCCIEIOBaHUE OOPa3lOB HEOPTaHUUYECKUX
BEIECTB PA3JIMYHBIX KJIACCOB, HAOIO/IEHNE M3MEHEHHsI OKPACKH WHIUKATOPOB B
pacTBOpax KHUCIOT U WIenoyel, uzydeHue B3aumozeictBus okcupa meau (1) c
pPacTBOPOM CEPHOM KHCIOTHI, KHUCIOT C METaJJIaMH, PEaKlMil HeWTpalu3aluu,
MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHWM, BHITECHEHHE OJTHOTO METaljia APYTUM U3
pacTBopa COJIM, PEUICHHE JKCIEPUMEHTAIBHBIX 3a7ad mo Teme «Baxuelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.



IMepuoagnueckuid 3axkoH u Ilepuogmueckast cucreMa XUMHYECKHUX
jementoB JI. U. MengeseeBa. CtpoeHne aTroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCH(PUKAIMKA XUMHYECKUX deMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX BJEMEHTOB (ILEJIOYHbIE U MIEJIOYHO3EMENIbHBIE METaJlIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHbIE OKCU/IbI
Y TUJIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoanyeckas cucreMa XMMAYECKUAX 3JIEMEHTOB /.
N. Menneneena. Koporkonepuoanas ¥ JJIMHHONEPHOIHAS  (POPMBI
[lepnogmueckoi cuctembl XUMU4eCKuX 1eMeHToB /. . Menneneesa. [lepuonst n
rpynnbl. @U3NYECKUNA CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHBIX siep. M3oromnel. Onexktponsl. CTpoeHue
AJEKTPOHHBIX  O0OJOYEeK aTroMOB TMeEpBhIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoin cucremsl . 1. MenneneeBa. XapakTepucTUKa XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUSI paJnyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykh W npaktuku. /. M. MenneneeB — y4€Hbld u
rpaXKJaHMH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJsIpHAasT W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

CreneHn OKHCJICHUA. OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pCaKIuu.
HpOH@CCH OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. W3y4CHUE OOPaA3IOB BEIICCTB METAIJIOB H
HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHIA IIMHKA C pacTBOPaMH KHUCJIOT H
ICJIOYCH, TMPOBEACHUE OIBITOB, WIIIOCTPUPYIOMIUX TPUMEPHl OKHCIHTEIHHO-
BOCCTAHOBHUTEIIBHBIX peaKIuii (roOpeHre, peakIuy pa3IoKeHUs, COSTUHCHHS ).

Mesicnpeomemmuole céa3u

Peanuzanuss MeXnpeaMeTHBIX CBS3€H MpU W3YYEHUHW XUMHH B § Kjacce
OCYIIECTBJISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OONMX €CTeCTBCHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, ABJISIOMINXCS CUCTEMHBIMU IS OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TMOHATHS: HAYYHBIH (DAKT, TUIIOTE3a, TCOPHS,
3aKOH, AaHauM3, CHUHTE3, KiIacCU(PUKANMs, TMEePUOJUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MO/IENTb, SIBICHHE.



®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, AIEKTPUUECKUIN 3apsij, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, T'a3, (PU3MUECKHE BEIWYUHBI, SIUHUIIBI
M3MEPEHUs, KOCMOC, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TTOPOIBI, TOJIE3HBIE
HCKOTaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepronueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalius, KaldblUd M UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »BJIeMEeHTOB B llepuomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemniecTBa: BUAbl XMMHYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOKCTB BEIIECTBA OT THNA KPUCTALINYECKON PEIMIETKU U
BHJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3UYHBIM KjaccaM HEOPTaHHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XumMuaeckux peakifil o pa3aIndHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMmy 3ddekTy, 1o
M3MEHEHHIO CTEMEHEW OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYACTHIO KaTalnu3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIIUHU, TEPMOXUMHUECKUE
YpaBHEHHUSI.

[lonsiTue o ckopoctn Xxumuuecko peakuuu. lloHsTre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakmusaxX. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonarue o karanuze. [lonarne o xumuueckoM paBHOBecUU. DaKTOPHI,
BIIUSAIONIME HAa CKOPOCTh XHUMHUYECKOM PEaKIUU M TIOJIOKEHHE XHUMHUYECKOTrOo
PaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBPHBIC  PEAKIMM,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIPHOW  pEaKITUH. CocraBieHue ypaBHEHUI
OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIIMii ¢  WMCIOJB30BaHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopus PACKTPOTUTHICCKON TUCCOMUAIIAN. DICKTPOIUTHI U HEJICKTPOIUTHI.
KartvoHbl, aHMOHBI. MeXaHW3M JTUCCOIMAIIMN BEIISCTB C Pa3IUYHBIMH BHJIAMH
XUMUYECKO# cBsi3u. CTeneHb aucconuanuy. CHIIbHBIC U CIa0bIC 3JIEKTPOJIUTHI.



Peakuuy noHHoro ooMeHa. Y cioBus IPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMI W COJEd B CBETE MPEACTABICHUM 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenn. 03HAKOMJICHUE C MOJETSIMHU KPUCTALUTAYECKUX
peméToK HEOPraHMYECKHX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajgMasa), CJIOXKHBIX BeIIEeCTB (xjopuja Hatpus). McciemoBaHue 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEAKIMd OT BO3ACHCTBUS Pa3UYHBIX (HAaKTOPOB,
HCCIIEIOBAHKE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPoIiecca TUCCOLUAIITN
KHCJIOT, Ieioued M cojied (BO3MOXXHO HMCIIOJIb30BaHHME BHIEO MaTepHalioB),
MIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIONIUX MTPU3HAKU MPOTEKAHUS PEAKIIUNA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIJICJICHHE raza, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUi
(ropeHue, peakiuy pasJIoKEHUs, COCIMHEHUS), PaCllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOINBIO KAYECTBEHHBIX pEaKIUM Ha HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTanabl 1 X COeIMHEHUS

OO6miass xapakTepucTuka TramoreHoB. (OCOOCHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3UYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOMCTBAa Ha TmpuUMepe XJiopa
(B3aUMOJICICTBME C MeETalUlaMM, HEMeTa/ulaMHu, IeJiouaMH). XJIOPOBOJOPO/I.
CosnsiHag KHCJIOTA, XMMUYECKHWE CBOMCTBA, IMOJIydeHHUE, puMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4ejoBeKa. BakHeillmme XJIOpuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapakrepuctuka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne M (PuU3NUecKHe CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOa U CEPbl. AJUIOTPONHbIE MOAU(DUKALUK KACTOPOAa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpOA, CTpOeHUE, (pusnueckue u
XUMHUYECKue cBoMCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepnHas  kucioTa, (QuU3MUYECKMe M XUMHUYECKHE CBoMcTBa (oOmuMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKHUE PpEaKIHH,
JeXKalMe B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MOJyYeHUsI CEPHOW KHUCIOTHI.
[Tpumenenue cepHoil kKUciOThl. CoJii CEPHOM KUCIOTHI, KAUECTBEHHAs! peaKkus Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCNMHEHUH B MIpuUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOUIEH Cpellbl COCAUHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILLCHUS.



O6mas xapakrtepuctuka s1eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHsS. A30T, pacnpocTpaHEHUE B MPUPOJE,
dusnueckre 1 XuMHUIeckue cBoiictea. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
du3nUecKre 1 XUMUIECKAE CBOMCTBA, OJydeHUE U nmpuMeHenne. Colli aMMOHHSI,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHMS. A30THasi KUCJOTa, €€ MOoJydeHue, (PU3nyecKue U XUMHUUYECKHE
cBOlcTBa (00mME KakK TPEICTABUTENS Kjacca KHCJIOT W CrHenupuiecKue).
Hcnonp3oBaHne HUTPATOB W COJEH aMMOHHS B KauyeCTBE MHUHEPATbHBIX
ynoopeHnii. XuMU4YecKoe 3arps3HeHUEe OKPYKaIOIIeH cpeibl COeMHEHUsIMU a30Ta
(KUCTIOTHBIE MO, 3arps3HEHUE BO31yxa, MOuBbl U BOm0EMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, PuMUECKHUe U XUMUUYECKHUE CBOMCTBA.
Oxkcup dochopa (V) u pocopnas kucnora, Guznyeckrue 1 XUuMUUECKUE CBOMCTRA,
nosiyaenue. Mcnonp3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mias xapakrepucTtuka 371eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHUA.  YTIEpPOJ,  aJUIOTPOIHBIE
Moau(dUKalMKM, pacopoCTpaHeHHE B TMpupoAe, GUUYECKHE U XUMHUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
duznueckue W XMMHUYECKHE CBOMCTBA, JIEWCTBHE Ha J>KHUBBIC OPTraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (IV), rumore3a T1100anbHOrO MOTEIUICHUS KJIMMaTa, MNapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X (U3NYSCKUE U XMMHUUYECKHEe CBOMCTRBA,
noiiyueHue U TnpuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO351CTBE.

[TepBoHavasibHbBIE OHATHA 00 OPTraHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCIIO0Ta).
[IpupogHble HMCTOYHUKH YIJIEBOAOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEDTH),
OPOAYKTHl WX mnepepaboTku (O€H3WH), WX poJib B OBITY W MPOMBIILICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIJIEBOIaX — U UX
poii B KH3HM 4elOBeKa. MarepuaibHOE€ E€JUHCTBO OPTaHUYECKHX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmyeckue ¥ XUMHUYECKHE CBOMCTBA, TMOJy4YCHHE U
npumeHenue. CoenauHeHUs KpeMHUs B mpupoae. OOmue mpencraBieHus 00
okcune kpemuus (IV) u xpemuueBoit kuciaore. CUIMKATBI, UX HUCIOJIB30BAaHHE B
OBITY, B TIPOMBIIICHHOCTU. BakHEWIIMEe CTpOUTEIbHBIE MaTepUalibl: KepaMHuKa,
CTEKJIO, IIEMEHT, OETOH, >kene300eToH. [IpoGiieMbl G€30MacHOTO HCIOIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HHU.



Xumuueckuii  IKCnepumenm: U3ydeHHE O00pa3loB HEOPraHWYECKUX
BELIECTB, CBOWCTB COJITHOM KHCIIOTBI, IPOBEIACHUE KAYECTBEHHBIX PEAKLUUN Ha
XJIOPUI-UOHBI U HAONIOAEHUE MPU3HAKOB MX MPOTEKAHMS, ONBITHI, OTPAXKAOLIUE
¢usznyecKkue U XUMHUYECKHE CBOMCTBA TajJOT€HOB M UX COCTUHEHHH (BO3MOXKHO
UCIIOJb30BaHUE BuUAeoMarepuanoB). O3HakomileHHE ¢ oOpa3luaMu XJIOPUIOB
(ra’oreHuz10B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COETUHEHUSIMU (BO3MOYKHO
MCIIOJIb30BaHUE BHJIEOMATEpUAIOB), HAOIIOIEHUE TIpoliecca OO0YTIIMBaHUS caxapa
07| ACHUCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHCIJIOTBHI, U3YYEHUE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEJCHUE KaueCTBEHHON peakluu Ha
cyabdaT-uOH U HaONIoJCHWE TNpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHUE C
(u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M HX coeauHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE  BHJIEOMATepHasioB), oOpa3mamMu a30THBIX U (ochOopHBIX
yoOpeHuil, MoylyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHUE CBOMCTB
aMMHakKa, MPOBE/ICHNE KaYECTBEHHbBIX PEAKIMI HAa MOH aMMOHUsS U (pochaT-uoH u
M3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, B3aMMOJECIHCTBUE KOHIIEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
U3y4YEHUE MOJIENe KPUCTAIIMYECKUX PEETOK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJICHME  C  TPOLECCOM  aJacopOLMM  pacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOra3a, MOJy4YeHUE, cOOMpaHue,
pacro3HaBaHWE W  W3YyYEHHE CBOWCTB  YIJIEKMCIOTO ras3a, NPOBEACHUE
KayeCTBEHHbBIX peakiuil Ha KapOOHAT W CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
OPOTEKAaHUs, O3HAKOMJIEHHE C NPOAYKUMEH CHJIMKATHOM IPOMBIIUICHHOCTH,
pelIeHre SKCIEePUMEHTANbHBIX 3a1ad Mo TeMme «BaxHeilline HeMeTamibl U UX
COEUHEHUSD.

MeTaJlIbl M NX COCAUHEHHS

OO6mas xapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxeHus B Ileproanueckoil cucteMe XuMHYeCKUX 3iemeHTtoB [l .
MenneneeBa u ctpoeHus atroMoB. CTpoeHue MeramioB. MeTtaiuinueckasi CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DIEKTPOXUMHYECKHU  PAL
HaIpsDKeHU MeTaioB. OU3nUecKue U XUMHUYECKUe CBOMCTBa MeTauioB. Oo1iue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHATHE O KOpPpO3WHM METaJIOB, OCHOBHBIC
CIocOOBI 3amuUThl MX OT Koppo3uu. CmiaBbl (CTajgb, YYTyH, MIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauIbl: TOJOXKEHUE B [IepnoaudecKkor CHUCTEME XHMHUYECKUX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HaXOXKICHUE B IMPHUPOJE.
dusznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kainus). OKCUAbI U
TUOPOKCHUBI HATPUA W KaiuusA. [IpUMEHEHHWE MIENOYHBIX METALUIOB W UX
COEIMHECHUM.



[[lenouyno3eMebHbIE METa/UIbl MarHuidi M Kajbl[Uil: IIOJIOKCHHE B
[lepuoanueckon cucreme xumudeckux sinemeHToB [[. . MenneneeBa, crpoeHue
MX aTOMOB, Hax0JIeHUE B npupojae. duznueckue U XMMHUUECKHUE CBOMCTBA MarHus
U Kajnpluda. Baxueiline coenuHEHUs Kanblusl (OKCUI, THAPOKCHUI, COJIN).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHECHUS.

AJroMuHUN: TIos10keHUe B [leprnoandeckoi cucTeMe XMMUYECKUX AJIEMEHTOB
JI. . Menneneesa, crpoeHrue aroMa, HaxoxaeHue B mnpuponae. dusnueckue u
XUMUYECKHNE CBOMCTBA amtoMHUHMS. AMGBOTEpHBIE CBONCTBA OKCH/A U THIPOKCHIA
AJIIOMHHHUS.

Kenezo: nomoxenne B [leprnonueckoil CHCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToOMa, HaxoXaeHUEe B mnpupoae. dusznueckue u
XUMHYECKHEe CBOMCTBA kese3a. OKCHbl, THAPOKCHIBI U coiu sxene3a (1) u xenesa
(I11), wux cocraB, CBOWCTBA W TOJy4YeHUE. XUMUUECKUI IKCHEPUMEHNL.
O3HAaKOMJIEHUE ¢ o0pa3llaMyu METAJIJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMH,
M3yUYCHHE PE3YJbTATOB KOPPO3UH METAIOB  (BO3MOKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBIIUS M HATPHUS C
BOJIOM (BO3MOXXKHO HCIIOJIb30BaHHE BHJIeOMaTeprasioB). MccinemoBaHue CBOMCTB
KECTKOW  BOJABI, TMpoIecca TOPEHUs Kejle3a B KHUCIOpPoJae  (BO3MOXKHO
WCTIOJB30BAaHNE BHJICOMATEPUANIOB), TPU3HAKOB TIPOTEKAHUSI KAYECTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJbIus, alloMUHUS, IUHKA, xene3a (1) u xenesa
(1), mequ (1), HabGrOACHWE W ONMMCAHUE MPOIECCOB OKpAIIUBAHUS IIAMCHU
MOHAMHU HATPUsl, KIS U KaJablusl (BO3MOXKHO UCTOJIb30BAHUE BUICOMATEPHUAIOB),
ucciaeqoBaHue aM(OTEPHBIX CBOMCTB THIPOKCHJA QTIOMUHHS M THAPOKCHAA
IIUHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeume MeTaibl U X
COCJIMHCHUSD.

XHUMHS M OKPY:KaOLIas cpeaa

BemectBa u marepuanbl B NMOBCEIHEBHOM KWU3HM 4YeJOBEKa. bezomacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuii B ObITy. [lepBas momolis npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollled cpenbl (mpeaenbHas JOmycTUMast
KoHIIeHTpaius BemecTB, aanee — [1JIK). Poyib xumuum B pereHun 3KOJOTUUECKUX
npoosieMm.

Xumuueckuii IKCnepumMeHm:
n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIABHl METAJNIOB, TTOJIUMEPHBIC
MaTepuabl).
Mesxcnpeomemmubnie ceazu
Peanuzanuss MeXnpeaMEeTHbIX CBS3€d MNpU W3YYEHUUM XUMHH B 9 Kjacce
OCYUIECTBJISIETCS 4epe3 HCIMOJIb30BaHHE KaK OOUIMX €CTeCTBEHHO-HAyYHBIX



HNOHATUMN, TaK U NOHATUHN, SBJSIOUIMXCS CUCTEMHBIMU JI1 OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ectecTBEHHO-HAYyYHbIE MOHSTHS: HAay4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccu(uKaluus, MEepUOAUYHOCTb, HAOJIOJIEHUE,
HKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHHUE, MOJEINb, SBICHUE, NapPHUKOBBII
s dexT, TEXHOTOTHsI, MAaTEPHAITHI.

®dusuka: Marepus, aTroM, 53JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
U30TOIIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, J3JEKTPUUECKUN 3apsj]l, MPOBOIAHMKH,
MOJyIPOBOJIHUKH, ~ JTUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMUECKAS
pemérka, CIulaBbl, (PU3UYECKHE BEIUYMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouochepa, PKOCUCTEMA, MUHEpAIbHBIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TTOPO/IbL, IOJIE3HBIE
HCKOTIaeMbl€, TOTUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTaTbl OCBOCHHUS MPOTpaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YEHHs] XMMHHM B €AUHCTBE y4yeOHOU U
BOCITUTATEIbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IEHHOCTAMHU, HPUHATHIMH B
oOuiecTBe MpaBUjIaMM M HOpMaMu IMOBEAEHHS U CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOW  IIO3UTHBHBIX LEHHOCTHBIX OpHUEHTAaUUd U
pacUIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNAaTPHOTHYECKOr0 BOCIHUTAHMS. I[ICHHOCTHOIO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACIIENIHIO,
NOHUMAaHUSl 3HAYCHHUS XUMHUYECKONW HAayKd B JKU3HU COBPEMEHHOI'O OOIIECTBa,
CITIOCOOHOCTH BJIAACTh JOCTOBEPHOU MHGPOPMAIMEH O MEPEIOBBIX JTOCTUKECHUIX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX
3HaHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa’kIaHCKOr0 BOCIMHUTAHUSI: TIPEJICTABICHHUS O COIMAIIbHBIX HOpMax U
MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUA B KOJUIEKTUBE, KOMMYHHKATHBHOMN
KOMIICTCHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, y4YeOHO-HCCIIEeI0BATEIbCKOM,
TBOPUECKOM U JPYruX BUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JESATEIBLHOCTU TMPHU BBINMOJHEHUM Y4EOHBIX, MO3HABATEIbHBIX 3ajlad,
BBITIOJTHEHUM XUMUYECKUX JKCIIEPUMEHTOB, CO3JJaHUM YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIM B MPOIECCE ITON yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE TMOBEICHHE U TIOCTYNKUA CBOUX
TOBApUILEH C TMO3UIIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEICTBUU IMTOCTYIIKOB;

3) EeHHOCTH HAYYHOIr'0 NMO3HAHMS. MUPOBO33PCHUCCKUE MPEICTABICHUS O
BCILIECTBE M XUMHMUYECKOW pPEaKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKU M COCTABJIAIONIME OCHOBY JJIsi MOHMMaHUs CYHUIHOCTH HAy4YHOMU
KapTUHBI MHpA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MPUPOJIBI, B3aMMOCBA3SAX YEJIOBEKAa C MPUPOAHON CpEeoil, O pOJIM XHUMHHU B
MO3HAHUM ATHUX 3aKOHOMEPHOCTEW; IO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA
MOJIyYCHHE HOBBIX 3HAHMA 1O XUMHUH, HEOOXOAWMBbIE i1 OOBICHEHUS
HAOJII0JJaeMBIX MPOLIECCOB U SBJICHUI, TO3HABATEIbHOW, HH()OPMAIMOHHOW H



YUTATENbCKON KYJBTYpbl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSITEJIbHOW pabOThl C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOil, JOCTYMHBIMH TEXHUYECKUMHU
cpencTBaMu WH(POPMAITMOHHBIX TEXHOJOTHI; HHTEPEC K OOYUCHUIO M MO3HAHMIO,
T0003HATETLHOCTh, TOTOBHOCTh U CITOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHON
U UCCIIEIOBATEIBCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH U
YpOBHSI 00y4YeHUs B JlaJIbHEHIIIEM;

4) dopMupoBaHHA KYJbTYPbI 3I0POBbSI. OCO3HAHWE IICHHOCTH >KHU3HH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3J10POBBIN 00pa3
KU3HU, OCO3HAHUE MOCJIEICTBUM 1 HEMPUITHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJKOTOJIsl, HApPKOTHKOB, KYypEHHs), HEOOXOJUMOCTH COOJIOJICHUS MPaBUII
0€30IMacCHOCTH MPU 0OPAIICHUU ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN
KU3HU;

5) TpyaoBOro BOCHUTAHMS: HWHTEPEC K MPAKTHUYCCKOMY H3yUCHHIO
npodeccii W TpyJa paszIMYHOTO POJA, YBAKEHUE K TPyAy U pe3yJbTaram
TPYJIOBOM JIESITEILHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUM 1O XUMHUH, OCO3HAHHBIH BBIOOP HMHIUBUAYAJTBHONH TPAaEKTOPUU
IPOJIOJDKEHUsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K
XUMHUH, 0O0I111eCTBEHHBIX MHTEPECOB u MOTpeOHOCTEM, YCIICIIHOMN
npoheCCUOHAIBHOW ~ JIESITEIBHOCTH W Pa3BUTUA  HEOOXOAUMBIX  YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM Cpeie;

6) DJKOJOTMYEeCKOr0 BOCIHHTAHHUS: DOKOJIOTUYCCKHA  IIEJIeCO00pa3HOe
OTHOIIICHWE K TPUPOAE KAaK HCTOYHUKY OKU3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, IOHMMAHHUE [IEHHOCTH 3JI0POBOTO M 0€30MacHOro 00pasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M TCUXUYECKOMY
3I0POBbI0, OCO3HAHUE IIEHHOCTU COOIIOJIEHUsI MpaBuil O€30MacHOTO TMOBEICHUS
npu paboTe ¢ BEIeCTBAMHU, a TAKXKE B CHUTYaIUSX, YIPOXKAIOIIMX 310POBBIO U
KU3HU JTIOJICH; CIIOCOOHOCTH TPHMEHSTh 3HAHUWA, TOJydaeMble NMPU N3YUCHHUH
XVUMWH, JJISI PEIIEHU 3a]1a4, CBSA3aHHBIX C OKPYXAOUIEH NPUPOJIHON CpeNou, s
MOBBIIIEHUST YPOBHSI  DKOJIOTMYECKON KYJIBTYpPhI, OCO3HaHHUS TJ00aJbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM M MyTeW MX pelieHusl OCPEICTBOM METOOB
XUMHH, DSKOJIOTMYECKOrO0 MBIILUICHUS, YMEHHUSI PYKOBOJCTBOBATbCA UM B
IT03HABATEILHON, KOMMYHUKATUBHOU U COLIMAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeIMETHBIX pE3YyJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33pPEHUs OOIEHAY4YHbIE TOHSTHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX M IO3BOJIOT Ha
OCHOBE 3HAHWUW W3 3TUX NPEIAMETOB (POPMUPOBATH MPEICTABICHUE O IICIOCTHOM



HAy4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIE yUueOHbIC NeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHBHBIE, PETYJISTUBHBIC), KOTOpbIE oOOecleunBaroT (QpopMHpOBaHHE
FOTOBHOCTH K CaMOCTOSITEIbHOMY ILJIAHUPOBAHUIO U OCYLIECTBICHUIO Y4€OHOM
JEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBIC] XHMHYECKUX TMOHATHH (BBIICIATh UX XapaKTEpPHbBIC
IPU3HAKU, YCTaHABIWBATh B3aUMOCBS3b C JAPYTUMU MOHATHUAMHM). Mcmoiab30BaTh
MOHATUS [ OOBSICHEHUS OTACJIbHBIX (DaKTOB U SBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUH JIJIs1 KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBaTh MPHUUYUHHO-CIICJICTBEHHBIC CBS3M MEXIY OOBCKTaMH H3yUCHHUS,
CTPOHTH JIOTHUECKHE PACCYXKJCHHS (MHIYKTHBHBIC, JESTyKTUBHBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUSI; yMEHUE MPUMEHSTh B MPOIIECCE MO3HAHUS TTOHATHUS
(mpeAMETHBIE W  METalpeAMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIETH,
UCIIOJIb3YEeMbIe B XHMHH, IMPEOOPa30BBIBATH IITUPOKO MPUMEHSIEMbIE B XHUMUH
MOJICTIbHBIC MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peEakIiMu — TMpU pEUICHUH Y4eOHO-
MO3HABATEIbHBIX 3aJ1ad, C YUYETOM 3THX MOJICJIbHBIX MPEICTABICHUN BBIABISATH U
XapaKTeprU30BaTh CYIICCTBEHHBIEC MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHYECKHUX
BEILIECTB M XUMHUYECKUX PEaKIIH, BBISIBISATH OOIIME 3aKOHOMEPHOCTU, TPUINHHO-
CJICZICTBEHHBIC CBSI3U U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

ba3oBble uccienoBarebCKue 1eiCTBUA:

YMEHHME HCIIOJb30BATh IOCTABJIEHHBIE BOIPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBaEMbIX CyxjaeHuM. [Ipuobperenue ombiTa 1Mo
IJIAHUPOBAHMIO, OPTraHU3alMh W TMPOBEACHUID YYEHUUYECKHX JKCIIEPUMEHTOB,
yMeHue HabJto/1aTh 3a XOJOM IPOIlecca, CaMOCTOATEILHO MPOTHO3UPOBATH €T0
pe3yabTar, popMyaupoBaTh 0000IEHHS U BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO
OTIbITA, UCCJICIOBAHUS, COCTABIISATh OTUYET O MPOJeIaHHOM padoTe.

Padora ¢ wuHdopmanmeii: ymeHue BpIOMpaTh, AHAIM3UPOBATH U
WHTEPIPETUPOBATh WH(OPMAIIMIO Pa3IUYHBIX BHAOB W (OpM MpeACTaBICHHUS,
MOJIy4aeMyl0 W3 pa3HbIX HMCTOYHHMKOB (HAYyYHO-TIOMYJsIpHAs JIUTEpaTypa
XUMUUYECKOTO COJZIEp)KaHUs, CIpaBOYHbIE TMOcoOusi, pecypchl MHTepHeTa),
KPUTHUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(DOPMAITHIO;

yMEHHUE MPUMEHSATh pPa3MyHble METOIbl M 3aMpPOChl MPHU TMOKUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMUMBIX ISl BBIIIOJHEHUS
y4eOHBIX ¥ TIO3HABATEIBHBIX 33/1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B



0o0JlaCTH  UCIOJIb30BaHUSI ~ MHPOPMALIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBbHYIO (JOpMY Tpe/ICTaBICHUS WH(OPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMmu,
apyrumu  GopmamMu TrpaduKkd M UX KOMOMHAIMSMU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UpOBaTh B IMpoIllecCe YYEOHOW M HCCIEHOBATENbCKON JIEATETbHOCTH
MH(GOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SCTBAa U TpaHCIOpTa
Ha COCTOSIHHE OKPY’KaIOIIEeH MPUPOTHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIE y4eOHbIE 1eHCTBUS:

YMEHHS 3a/laBaTh BOMOpPOCHl (B XoAe Auanora U (WId) JTUCKYCCHH) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  NPEIJIOKECHUS
OTHOCUTEJIBHO BBINOJHEHUS MPEMIOKEHHOW 3a7a4d; YMEHUS IIPEACTABIATH
NOJIyYCHHBIC  PE3yJbTaThl II03HABATEIBHOW JIEATEIBHOCTH B  YCTHBIX W
MMCbMEHHBIX  TEKCTaX; JIeJaTh MPE3CHTALMI0 PE3YJbTATOB  BBIITOJIHECHHUS
XUMUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OIMbITa, JabopaTopHOM pabOThI 1O
UCCIIEJJOBAaHUIO CBOMCTB BEIIECTB, Y4YEOHOTO MPOEKTa); YMEHHUs Yy4eOHOro
COTPYJHMYECTBA €O CBEPCTHHKAaMM B COBMECTHOW IIO3HABATEIBHOW U
MCCJIEI0BATENbCKOM JIESITEIBHOCTH MpPU PEIICHHH BO3HUKAIOUIMX NpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIUN (00CykAeHUs, OOMEH
MHEHUSMH, «MO3TOBBI€ INTYpMBbI», KOOPAWHALMUS COBMECTHBIX JIEWCTBHA,
OTpe/iesieHue KPUTEPHEB 10 OLIEHKE KaueCTBa BHITIOJHEHHON pabOThI U IPYTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOATENILHO ONPEAEIISTh LN AeSTENbHOCTH, IIJIaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
nesTenbHOCTh. BoiOupars Hanboiee 3¢(heKTUBHBIE CIOCOOBI pelIeHUs yYeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM TP BBIIIOJIHEHUM 3aJaHUA C  YYETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUusX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBICHHOW UENH, YMEHHE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 331aHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
colepKaHUs, YCTAaHOBJIEHHOTO MJaHHOW (enepaabHO paboueld MporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHHSA, YMEHHS M CHOCOOBI
neucTBuil, crenuduyeckue I NpeaMeTHOW obnactu  «Xumus». Buasl
NEATEIBHOCTH 1O  MOJYYEHWID HOBOIO  3HAHWUS, €ro  HMHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.



K xoniy oOydenus B 8 kiiacce npeaMeTHble pe3ysbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* PACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHNH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHHUSI, PEAKUHUHU PAa3JIOKEHUs, PEaKUUH 3aMELICHMs, pPEeaKIHu
0o0OMeHa, K30~ U 3HJIOTEPMHUYECKHE PEAKIIMH, TEMIOBOK A(P(EKT peakiui,
AIpO aroMma, SJIEKTPOHHBI CJOW aroma, aTOMHas OpOUTalb, pPaaUYC
aToMa, XMMUYECKasl CBA3b, MOJSPHASI U HENOJIIPHAs KOBAJIEHTHAs CBS3b,
MOHHAsl CBS3b, MOH, KaTUOH, aHMOH, PAacTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

* WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATUH U
MPUMEHSThH ATU MOHSITHS NPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUI;

* UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUs (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINIM;

* OTIPE/IETATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BEUIECTB K ONPENENEHHOMY KJAcCy COEIMHEHHMM 10
¢opMmynaMm, BHJI XHMHUYECKOM CBA3M (KOBaJeHTHas U HOHHas) B
HEOPraHUYECKUX COECUHEHUSX;

- packpeiBaTh cMbIc Ilepumomamueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJAMYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX IOJIokeHus B lleproguueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTajpo;

- OTIMCHIBATh W XapakTepu3oBaTh TabimuuHyio ¢opmy [lepuonnyeckoii
CUCTEMbl XHMMHUYECKHX JJEMEHTOB: pa3MyaTh [OHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
00JbIIME TEPHOAbl, COOTHOCHUTH OOO3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabiaune «llepuognyeckas cuctemMa XuMudeckux diaemernToB [J[. U
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa, 00llee YUCIO 3IEKTPOHOB
Y pacnpeereHue UX Mo 3JEKTPOHHBIM CII0SIM);



- KJIACCH(DUIIMPOBATh XUMHUYECKHE JIIEMEHTBI, HEOPTaHWYECKUE BEIIEeCTBa,
XMUMHUYECKUE peakiuu (M0 YHCIY M COCTaBYy YYACTBYIOIIMX B PEaKIHU
BEIIIECTB, 110 TEeIIIOBOMY 3P deKTy);

* XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIas OMMCAHNE MPHUMEPAMHU MOJICKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUCCKUX PEaKIIHN;

« IPOTHO3MPOBATH CBOWCTBA BEMIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMHYCCKUX NPEBPAIICHUN B
Pa3IINYHBIX YCIOBHUSAX;

* BBIYHCIISITh OTHOCUTEIFHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTO »JJIeMEHTa Mo (opMmylie COCTUHEHUS,
MacCOBYIO [IOJII0O BEIIECTBA B PACTBOpPE, MPOBOAUTH PACYETHI IO
YPaBHEHUIO XUMHUECKOHN PEaKIIHH;

* IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIUTEIBHON JEATEIBHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTH3aIluIo, KiacCHu(pHUKAIUIO,
BBISIBIICHHUE TMPUIMHHO-CIEACTBEHHBIX CBSI3€ — IS M3YyYCHHS CBOWCTB
BEIIECTB M XHMHYCCKUX PEAKIUH, EeCTECTBCHHO-HAyYHBIE METOMIbI
NMO3HAHUSA — HAOJIOICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peaJIbHBI W MBICIICHHBIN );

- CJIEIOBATh IIpaBUJIaM IMOJIb30BAHUS XUMUYECKOHN MOCYA0M U TaOOpaTOPHBIM
o0opynoBaHuEeM, a Tak)Ke IMpaBuiaM oOOpalieHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSMHU TIO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJOpPOJa U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENECIEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB
IeJI0Ye U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHonadTanenH,
METUJIOPAHX U IPYTHE).

K xonity oOydenus B 9 kijiacce mpeaIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

* PACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTWOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIO)KHOE BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYCCKasT PEaKIUsI, XUMUYECKasi CBS3b, TEINIOBOU 3P (HEeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOIUTHYECKAsT ITUCCOIUAINS, PEAKIIUd HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble H



HeoOpaTUMble pEaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKUCIEHHE W  BOCCTaHOBJICHUE,
ajtoTponus, aMmpOTEPHOCTh, XUMHUYECKasl CBsI3b (KOBAJCHTHAs, MOHHAS,
MEeTaJJInYecKasl), KpUCTAUIMYECKass pemerka, KOppo3us METaJlIoB,
CIUIAaBbl, CKOPOCTh XUMHYECKOW pEaKUWH, MPEAeIbHO JOIyCTUMas
koHneHntpanus [TJIK BemecTna;

 WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MIPUMEHSThH ATU MOHSATHUS IPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* UCIOJI30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUsS (POPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHM;

* OIIPENCIISITh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XMMUYECKHX JIEMEHTOB B
COCAMHEHUAX PpA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MWOHHAs, METAUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIe, XapaKkTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

- packpeiBaTh cMmbica llepuomnueckoro 3akonHa JI. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHHMMAHHWE: OINUCHIBATH U XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuogudeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «rjaBHasg noArpynna (A-rpynma)» U «moOoyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHTH
0003HaYCHHUs, KOTOpPhIE MMEITCA B IEpUOIUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenesnieHue WX 10 DJIGKTPOHHBIM CJIOSM), OOBSCHSATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCJIMHEHUHN B
npejenax MaJibIX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

« KJTacCU(UIIMPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKHEe peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTEIEHEW OKUCIICHUS
XUMHYECKUX IJIEMEHTOB);

- XapakTepu3oBaTh (OMHUCHIBATH) OOIMME U CcHelUuPUUECKUe XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;



* COCTABJISATh  YPaBHEHUs  DJEKTPOJUTUYECKOM  JUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO
oOMeHa, ypaBHEHMS pEaKIui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

* pacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKiuii;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHYECKHX IMPEBPALICHUH B pa3IMIHBIX
YCIIOBUSIX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JEeMEHTa Mo (opMyle COEAUHEHUS,
MacCcoOBYIO [IOJIIO BEILlECTBAa B pacTBOpPE, NPOBOAUTH pacu€rbl IO
YPaBHEHHUIO XUMHUYECKON PEaKIIHH;

» COOJIIO/IAaTh MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCYI0M M 1ab0paTOPHBIM
o0opy/noBaHHEM, a TakkKe INpaBwia oOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMUSAMH IO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHUIO U COOMpPAHHMIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa);

* IPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTaB Pa3IMYHbIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAWI-,
kapOoHart-, docdar-, cunmkar-, cyiabdar-, THUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHS M HMOHBI M3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

* IPUMEHSTh OCHOBHBIC OTICPAIIMH MBICIUTEIIBHON JEATEIRHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, O00O00IleHHe, CHUCTEMaTU3alllui0, BbBISBICHUE
MPUIMHHO-CJICJICTBEHHBIX CBSI3eH — JIJI1 M3YyYCHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIMid, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HAOJIFO/ICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMCEHT (pCabHBIA H
MBICJICHHBIH).



TEMATHYECKOE IIVTAHUPOBAHHUE 8 KJIACC

KoanuecTBO 4acos

Ne HaumeHoBaHue pa3jieioB u
n/m TeM MporpaMMbI Beero KonTpoJbHbIe IIpakTn4yeckue
padoThI padoThI
Xumust — BaxkHast 00JacThb
€CTECTBO3HAHHUSI Hu
11 MPAKTUYECKON AEeSATEIbHOCTH 5 0 2
YyeJIOBEKa
BemniecTBa 1 XMMHUUECKHE
1.2 peaKym 15 1 0
1 2
Htoro no pazneny 20
Bo3nyx. Kucnopoa. Ilonarue
2.1 00 okcumax 6 0 0
Bonopoa. IlonsTtue o kuciorax
2.2 8 0 1
H COJIAX
Boga. PactBopsl. [lonsitue 06
2.3 OCHOBaHHUIX 5 1 1
OCHOBHEBIE KJ1aCChI
2.4 HEOPraHUYECKUX COCAMHEHUI 11 1 1
2 3
Hroro no pazneny 30




[Tepuoanueckuit 3aKOH u
[Tepuonnueckas cucremMa

3.1 XUMUYeCKuX 3jaeMmeHntoB [. M. 7
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBS3b.

3.2 OKHCIIHTEIIbHO- 8

BOCCTaHOBUTEIIbHBIC PEAKIIHH
Uroro no pazueny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoauuecTBO 4acoB

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMmbl

e n/m
Nen/ Konrpoabnsie | Ilpakruyeckue

Beero padoThI padoTshI

Pa3gen 1. BemecTBo 1 XUMH4YeCKHe
peaxkiun

[ToBTOpeHwue u yriayodieHue
1.1 3HAHUH OCHOBHBIX Pa3/ciiOB 5 1 0
Kypca 8 kiiacca

OCHOBHBIE 3aKOHOMCPHOCTH

1.2 XUMHUYECKHX PeaKIuii 4 0 0
ONEeKTPOIUTHYECKAS
MCCOLMALINS.
1.3 Jreconan 8 1 1
XHUMHUYECKUE PEAKIINN B
pacTBopax
2 1
Hroro no paszneny 17

Pazgen 2. HeMeTaJibl M UX COCIUHEHUSA

OO01mas xapakTepuCTHKa
2.1 xumuueckux AeMeaToB VIIA- 4 0 1
rpynnsl. ['agoreHsl

OOmast  xapakTepucTHKa
XUMHUYECKHX  DJIEMEHTOB
22 VIA-rpynnel. Cepa u eé 0 0 0

COCOAMHCHUA




Ob6mas XapaKTepUCTHKA
XUMHYECKHX dJIeMeHTOB VA-

23 rpymmbl. A3zor, ¢ochop m ux !
COEIMHEHUS
OO0mass  xapaKTepUCTHKA
XUMHYECKHX  AJIEMEHTOB
24 IVA-rpynnel. Yraepon u 8
KpEeMHUI u ux
COCTMHEHUS
Htoro no paznemny 25
Pa3zgen 3. MeTa/ILI M BX COeTUHEHU S
3.1 OO01111e cBOMCTBA METAIIJIOB 4
39 Bakneiire MeTamisl U uX 16
COEIMHEHUS
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepuansl B )KU3HU 3
' YeJoBeKa
Htoro no pazneny 3
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




HOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

aara JuiekTpoHHbIE U(ppoBbIe | JlomaniHee 3aqanne

Ne o0pa3zoBaTejibHbIE
Tema ypoka
n/m ITo mnany | Ilo dakry | PECYPCHI




[Ipenmer xumuu. Posb XUMUU B )KU3HU bubnmoreka [JOK I1.1 ynp.5
1 yejoBeKa. Tena u BelecTna 1.09 https://m.edsoo.ru/ff0d227e
[TonsATHE 0 METOIaX O3HAHUSA B bubmmoreka [IOK I1.2 ynp.2
2 XUMHH 5.09 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna I1.3
3 paboThl B 1a00paTOPUU U IPUEMBI 8.0 Bub6suoreka [IOK
oOpaleHus ¢ 1abOPaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
UYuctele BemecTBa U cMecu. CriocoOsl bubnuoreka [JOK I1.4 ynp.2
4 paszaeneHus cMecen 12.09 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota No 2 IL5
5 «Paznenenne cMecelt (Ha npumepe 15.09 BH6HII/I°TeKa LHOK
OUMCTKH TIOBAPEHHOH COTH)» https://m.edsoo.ru/ff0d28c8
bubnuorexa [JOK I1.7-8
6 ATOMBI 1 MOJIEKYJIBI 19.09 https://m.edsoo.ru/ff0d2a6c
XUMUYECKHUE DIIEMEHTHI. 3HAKH 5 bu6mmoteka [IOK I1.10
! (CMMBOJIBI) XUMHYECKUX JIEMEHTOB 2.09 https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK I1.9
8 IIpoCTHIE 1 CIIOKHBIE BEIIECTBA 26.09 https://m.edsoo.ru/ffod2a6e
bubmuorexa [JOK I1.18
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 29.09 https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BEIECTB. I1.13
10 Xumudeckas (Gopmyna. BaneHTHOCTSH 3.10 brbmorexa [IOK
ATOMOB XIMITIECKIX 3/ICMEHTOR https://m.edsoo.ru/ff0d2eae
OTHOCHUTENBHAS aTOMHAS Macca. bubnuotexa [JOK I1.11,14
1 OTHOCHUTENIbHAS MOJICKYIISIPHAs Macca 6.10 https://m.edsoo.ru/ff0d323c
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MaccoBas JoJsI XUMHUYECKOT0 DJIEMEHTA B bu6nuoreka [IOK I1.15
12 COETUHEHUN 10.10 https://m.edsoo.ru/ff0d350c
duznyecKkue 1 XUMUYECKUE SBICHUS. bubnuorexa [JOK I1.20
13 XUMHYeCcKasi peaKIus 13.10 https://m.edsoo.ru/ff0d37fa
IIpu3Haku u ycinoBus NPOTEKAHUS bubnmoreka [JOK I1.21
14 XUMHUYECKUX PEAKITUi 17.10 https://m.edsoo.ru/ff0d3al6
Kunacc Ka €CK €aKU Ui I1.21
o | e e | o
A > P : HHEHI, ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
3aKOH COXpaHEHUS MacChl BEILIECTB. bubmnoreka IIOK I1.19
16 XUMHUYECKUE YPaBHEHMUS 24.10 https://m.edsoo.ru/ff0d3b88
KonmuectBo Bemecrsa. Moib. bubmnoreka IIOK I1.36
17 MounsipHas macca 27.10 https://m.edso0.ru/ff0d5230
Brruncienus KonmdyecTBa, MacChl 11.37
18 BEIECTBA 110 YPABHEHUAM XMMUYECKUX 07.11 brbsmorexa LIOK
peakuuii https://m.edsoo.ru/ff0d5708
M. B. JlomoHOCOB — IIOBTOPEHUE
19 Y4EHBIMIHIIUKIIONIEIUCT. 1011 bubnmnorexka HOK
O600mmenne M CcUCTEeMaTU3alUs ' https://m.edsoo.ru/ff0d40c4
3HAHUU
Kontponbnas padota Nel o teme bubnmnoreka [JOK ITIOBTOPEHUE
20 «BelecTBa 1 XUMHUYECKHE PEAKLIAN 1411 https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB Bo3ayxa. bubnmnoreka [JOK I1.27
21 Kucnopon. O3on 17.11 https://m.edsoo.ru/ff0d448e
CriocoOsI MoTy4eHus: KHCIopoia B I1.22
22 1abopaTopuu U IPOMBIIIUICHHOCTH. 21.11 brbmorexa LIOK

HpI/IMCHCHHC KHcJopoaa

https://m.edsoo.ru/ff0d497a
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dusnueckre U XUMHUYECKHE CBOWCTBA

I1.23

23 kuciopona  (Peakuuu — OKUCIIEHUS, 24.11 BH6HI_’IOTeKa LOK

ropenue). [TonsTue 06 oKCHIax https://m.edsoo.ru/ff0d4614

TernoBoii 3¢ (hexkT XUMUIECKOH peakiuu, Jomn.marepuan
Y MOHATUE O TEPMOXUMUYECKOM 28.11 Bu6nuorexa [TOK

YPpaBHEHUH, 3K30- H SHAOTEPMHUIECCKUX ' https://m.edsoo.ru/ff0d4790

peaKmsax

TommuBo (HedTh, yroabr W MeTaH). Jon.marepuan
25 3arpsi3HeHHE BO3/yXa, CIOCOOBI €ro 01.12 bubmuorexa LIOK

NPeOTBpAIIEHHS https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padbora Ne 3 o Teme I1.25
26 «Ilonyuenne u coGMpaHue KUCIOPOJA, 05.12 BH6HI_/IOTeKa LOK

H3yHEHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4ae2

Bonopox — snemeHT u npocroe bubnmnoreka HOK I1.28
27 BeniecTBo. Haxoxnenue B npupone 08.12 https://m.edsoo.ru/ff0d4dd0

du3znyeckue M XHUMHYECKHE CBOWCTBA bubmuoreka [JOK I1.29
28 Bojtopoaa. [Ilpumenenne Bogopoaa 12.12 https://m.edsoo.ru/ff0d4ddo

bubmuorexa [JOK Jon.marepuan

29 TToHsTHE O KMCIIOTAX M COJIAX 15.12 https://m.eds00.ru/ff0d50d2

CrniocoObl osryyeHus BO0poia B bubnmnoreka HOK I1.28
30 naboparopuu 19.12 https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o Teme I1.30
31 «[Tomydenue u cobupanue BOIOPOJIA, 2212 BH@H.’IOTeKa LHOK

H3yHEHHE €ro CBOHCTE» https://m.edsoo.ru/ff0d4f42

Monsipabiit 00BEM razoB. 3akoH bubmuoreka [JOK I1.38
32 26.12

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brruncienus o00bEMa, KOIMYECTBA 11.37
33 BEIECTBA T'a3a 10 €ro HM3BECTHOMY 29.12 BH6HI_’IOTeKa HOK

KOJNMYECTBY BEIIECTBA WIH 0GBEMY https://m.edsoo.ru/ff0d55a0

Borancienns 00bEMOB Ta30B 110 I1.39
34 YPAaBHEHHUIO PEAKIIMH Ha OCHOBE 3aKOHA 09.01 bubmuorexa LIOK

06BEMHBIX OTHOLICHHI Fa30B https://m.edsoo.ru/ff0d5708

dusnueckne 1 XUMUYECKHE CBOMCTBA bu6nuoreka [IOK I1.31-32
35 BOJIBI 12.01 https://m.edsoo.ru/ff0d587a

Bopna kak pactBoputens. Hachllienasie u I1.33
36 HEHACBIILIEHHbIE PACTBOPHI 16.01 bubmmorexa LIOK

p Bl ' https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIIECTBA B PACTBOPE

CocraB ocHoBanwii. [lonsitue 06 bubnuorexa [JOK I1.41
37 WHJIUKATOpax 19.01 https://m.edsoo.ru/ff0d59e2

[IpakTrueckas padota Ne 5 o Teme I1.35

«IIpuroroBiieHHE PaCTBOPOB C 9301 Bu6muorexa [OK
38 OIpe/IeIEHHOM MaCcCOBOH 0NeH ' https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BEIIECTBAY

KonTponbnas padota Ne2 no teme 9 bubmuoreka [JOK IIOBTOPEHHUE
39 «Kucnopoa. Bomgopoa. Bonay 6.01 https://m.edsoo.ru/ff0d6342

Oxcupsl: cocTaB, KiaccupUKaus, bu6mmoteka [IOK 11.40
40 HOMEHKJIATYpa 30.01 https://m.edsoo.ru/ff0d664e

ITonyyenue u XMMHUYECKUE CBOMCTBA [1.40
41 KHMCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 02.02 brbmorexa LIOK

OKCHIOB https://m.edsoo.ru/ff0d664e

OcHoBaHU: COCTaB, KIIaCCU(UKAIIHS, but6mmoreka [IOK 11.42
42 ¢ 06.02

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmoreka [JOK 1143
43 OCHOBaHMI 09.02 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubamnoreka HOK [1.44
4 HOMEHKJIATypa 13.02 https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK I1.45
45 KHUCJIOT 16.02 https://m.edsoo.ru/ff0dfee2
Comu  (cpennHue): HOMEHKJIATypa, [1.46,47
46 CroCOObI  IIONYYECHHS, XUMHUYECKHE 20.02 But6moreka [IOK
CBOICTBA https://m.eds00.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue [1.48
SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe Bubmoreka [TOK
47 «OCHOBHBIE KIJIACChl HEOPTAHUYECKUX 21.02 https://m.eds00.ru/00ad9b7c
COCTUHEHUN)
I'enernyeckasi CBSI3b MEXAY Kiaccamu bubnnorexka HOK MIOBTOPCHHE
48 HEOPraHUYECKHX COCAMHCHUI 01.03 https://m.edsoo.ru/00ad9a50
O06o0meHre u cucTeMaTr3aIus 3HaHHIA bubmuorexa [JOK I1.40-48
49 05.03 https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme ITIOBTOPEHUE
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX 12.03 bubnmorexa LHOK
coeqMHennit" https://m.edsoo.ru/00ad9ela
[lepBple mOMBITKM  KiIacCU(UKALNU I1.49
51 XUMHYECKHX DJI€MEHTOB. I[loHsATHE O 15.03 brbmorexa [IOK
IPYIITIAX CXOHBIX HIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U I1.50
52 Ilepuonuueckas cucrema xumuyeckux  19.03 brbnnorexa LIOK

anemenToB J. 1. Menaeneera

https://m.edsoo.ru/00ada52c¢
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bubnuorexa [JOK I1.51
53 | Ilepnossi, rpymmsl, MOArPyms! 22.03 https://m.edso0.ru/00ada52c
Ctpoenne artomoB. (CocTaB aTOMHBIX bubmuoreka [{OK I1.52
54 saep. M3oTonsl 05.04 https://m.edsoo.ru/00ada342
CtpoeHnue 3J1eKTPOHHBIX 000JI0UeK I1.53
55 aToMoB 31eMeHTOB [Teprnouaeckoi 09.04 brbmorexa LIOK
cucremst JI. V. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepuCTUKAa XUMUYECKOTO 3JIEMEHTA Jon.marepuan
56 1o ero nosioxkenuto B [lepuonnyeckoit 1204 Bubnnoreka LIOK
cucteme /1. W. ' https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [leproanueckoro 3akoHa s 11.54
- pa3BUTUA HAyKU U npakTuku. /. W. 16.04 Bubmmoreka [JOK
Menzenees — yuéHslid, refiaror u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DneKTPOOTPULATENBHOCTD aTOMOB, bubnmnorexka HOK I1.55
58 XUMHUUYECKUX DIIEMEHTOB 19.04 https://m.edsoo.ru/00adaab8
bubmuoteka [JOK I1.56
59 HNonnas xumMuueckas CBsi3b 23.04 https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHasi XuMH4decKas bubnmnoreka [JOK I1.56
60 CBSI3b 26.04 https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMHUYECKast bubnmnoreka [JOK I1.56
61 CBSI3b 03.05 https://m.edsoo.ru/00adaab9
bubmuorexa [JOK I1.57
62 Crerenb OKUCIIeHNs 07.05 https://m.edso0o.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE bubnuotexa [JOK Hon.marepuan
63 10.05

peakuuu

https://m.edsoo.ru/00adb076
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bubnuorexa [JOK Jon.marepuan
64 OKUCIIUTENN ¥ BOCCTAHOBHUTEIH 14.05 https:/m.eds00.ru/00adb076
65 ITpoMeKyTOYHAs aTTeCTaIUs. 17.05 bubanoreka [JOK HIOBTOPEHHE
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/00adb486
PesepBHelil ypok. O000IICHHE 1 bubnmnoreka HOK
66 CHCTEMAaTH3aInsI 3HaHUHN 21.05 https://m.edsoo.ru/00adb33c
PesepBHelil ypok. O000ICHHE 1 bubnmnoreka HOK
67 CHCTEMAaTH3aInsI 3HaHUHN 24.05 https://m.edsoo.ru/00ad9ch2
PesepBHrlit ypok. O60011eHNE U bubnnoreka IIOK
68 cucTeMaTu3alus 3HaHui 28.05 https://m.edsoo.ru/ff0d61c6
9 KJIACC
Ne Tema ypoka aara JyekTpoHHble HMppoBbIe JlomamiHee 3agaHne
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n/n oOpa3oBaTe/ibHbIE
ecypchbl
ITo mnany | Ilo dakty pecyp

IIepnonnueckuit 3aKOH. IToBTOpEeHuE 8 KII.
L Ilepunonnueckas cucrema 01.09 Bu6mnorexa LIOK

XUMHYECKUX d1eMeHTOB J[. U. ) https://m.edsoo.ru/00adb59e

Menpeneena

3aKOHOMEPHOCTH B HU3MEHEHUU [ToBTOpEeHue 8 Ki1.
2 CBOWCTB XMMHYECKUX DJIEMEHTOB 05.09 bubnuorexa LIOK

HEpBBIX TPEX TIEPHOJIOB https://m.edsoo.ru/00adb6b6

Knaccupukanus ¥ HOMEHKJIATYpa bubnunoreka [JOK [ToBTOpeHue 8 K.
3 HEOPraHWYECKUX BEILECTB 08.09 https://m.edsoo.ru/00adb7e2

Bugpl XuMuU4ecKoil CBSI3U W THUIIbI bubnnoreka [JOK [ToBTOpEeHue & KiI.
4 . 12.09 .

KPUCTAJTINYECKUX PEIETOK https://m.edso0.ru/00adbac6

KonTtponsHast padora Nel no reme IToBTOpEeHue § Ki1.
5 «IToBTOpEeHuUe U yriydiaeHne 3HaHUH 15.09

OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»

OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK I1.1
6 peakuu 19.09 https://m.edsoo.ru/00adcade

Knaccugukanus XxumMmmuaeckux bubnnorexa [JOK I1.2
7 i 22.09 https://m. eds00.ru/00adbchO

peaxkuuii o pa3IMYHbIM IPU3HAKAM ps://m.edsoo.ru/00adbc

[lonsATHE O CKOPOCTH XMMHYECKOM I1.3
8 peakiuu. [IOHATHE O TOMOTEHHBIX U 26.09 bubmnorexa LIOK

TeTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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Ilousrue 0 XHMHYECKOM Jlom.mar.
paBHOBecuH. DaKTOPHI, BIHSIOIINE . o
N bubnuoreka [JOK
Ha CKOPOCTh XMMUYECKOH peaKkiuy U
9 P P 29.09 https://m.edsoo.ru/00adc28c
IOJIOYKEHHE XUMUYECKOTO
paBHOBECHS
Teopus 3IEKTPOIUTHUCCKON I1.6,8
10 muccorpanuu. CHIbHbIE U ClTabble 03.10 bubmnorexa LIOK
TEKTPOTHTHI https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK I1.9
1 Vionuble ypaBHeHHs peakiuil 06.10 https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT B I1.7
OCHOBaHHH B CBETE NMPEACTABICHUI Bu6mmoreka [IOK
12 00 3JIEKTPONUTUYECKON TUCCOLUALIMN 10.10 https://m.edsoo.ru/00add5d8
XUMUYECKHE CBOMCTBA COJICH B I1.7
13 CBETE TIPEICTaBIEHUH 006 13.10 bubmiorexa LIOK
ANEKTPOIUTUICCKON TUCCOITUAITIU https://m.edsoo.ru/00add8b2
14 [TonsTHE 0 TUIpONIU3E CONEl 17.10 bu6nmoreka [JOK I1.10
https://m.edsoo.ru/00add9d4
O0600611eHre U cucTeMaTH3amus bubmmoreka [JOK I1.1-10
15 3HaHUH 20.10 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. I1.11
16 «Pelenne FKcIepUMEHTATHHBIX 24.10 Bubanorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padorta Ne2 o teme ITIOBTOPEHHE
17 «DNEeKTPONUTHYECKAS TUCCOIHAIIHSL. 27.10 Brbmotexa LIOK

XUMHUYECKUE PEAKIIUU B pAaCTBOPAX)

https://m.edsoo.ru/00addecO
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OO01as xapakTepUCTHKA raJOreHOB.

I1.12

18 XuMUuecKHe CBOMCTBA HA IPUMEPE 07.11 Bubsmorexa IIOK
XJ10 https://m.edsoo.ru/00addfe2
pa
Xnoposoaopon. ConsiHas KHCIIOTA, . o I1.14-15
N bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA, MOJIyUCHHE, .
19 7 10.11 https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme EuG [IOK I1.16
«IlomydeHne COISTHOM KUCIIOTHI, HOJIHOTCKA
20 " . 14.11 https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOWCTBY
Beruncnenus o YpPaBHEHUAM Jom.mar.
21 XUMMYECKHX PEAKIHUii, eClIM OfUH U3 17.11 brbmorexa LIOK
PEAreHTOB JIaH B H3GHITKE https://m.edsoo.ru/00ade488
OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK I1.17
22 VIA-rpymibl 2111 https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI. I1.18
Haxoxenue cepbl v €€ coeTMHEHUH B Bu6miorexa IIOK
23 npupone. Xiviueckwue croiicrsa ceppt 24-11 https://m.edsoo.ru/00ade64a
24 CepoBonopoi, cTpoeHue, pu3nueckue 28.11 bu6nmoreka [JOK I1.19
Y XMMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpael cepsl. CepHast KUCIOTAa, I1.20
25 QusnuecKkME M XMMHYECKHE 01.12 brbsmorexa IOK

CBOI\/'ICTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

Xumudeckue pe€aKkuuu, JCKalue B
OCHOBC IIPOMBIIIJICHHOT'O crocoba

I1.21

MOJIyYEHUSI CEPHOI KUCIIOTHI. Bubmorexa [TOK
26 XMMHYECKOE 3arps3HEHNE 05.12 https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUIMU
cepsl
Brruncnenne MaccoBOil JOJIM BBIXOA bubmuoreka [JOK Jlom.mar.
21 MPOJYKTa peakiuu 08.12 https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA YJICMCHTOB I1.23
VA-rpynibl. A30T, pacpoCTpaHEHHE bubanoreka [IOK
28 12.12 ,
B IpUpoze, GU3NIECKHue 1 https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
Ammuak, ero  ¢usMveckue H I1.24
29 XUMHYECKHE CBOMCTBA, MOTyYEHUE U 15.12 brbmiorexa [IOK
NpUMeHeH e https://m.eds00.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme I1.25
30 «ITony4eHrne aMMHaKa, H3ydeHHE ero 19.12 bubmuorexa LIOK
CBOMCTBY https://m.edso0.ru/00adf180
A3oTHas Kuciora, e€ Gpu3ndecKkue u bubnmnoreka [JOK I1.27
31 XUMHUYECKHE CBOICTBA 22.12 https://m.edso00.ru/00adf306
Hcnonb3oBaHME HUTPATOB U COJIEH I1.28
aMMOHHUS B Ka4€CTBE MUHEPATbHBIX
. bubmuoreka [JOK
32 yROOpeHHii. XHIXM%CKOG 26.12 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMIEH CpeIibl,
COCTMHEHUSIMH a30Ta.
®octhop. Oxkcun docdopa (V) u I1.29
33 docdopHas kucnora, GpusnuecKue u 20.12 brbsmorexa LIOK

XUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnons3zoBanne pocdartoB B kKauecTBe I1.30
24 MUHEPAIBHBIX YI0OpEHUIA. 09.01 Bu6mmorexa [JOK
3arpA3HeHUE IPUPOIHOI CPe/Ibl ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacripocTpaHEHHE B I1.32
35 npupose, PU3NUECKHUE U XUMUYECKHE 12.01 Bubsmorexa IOK
CBOICTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusnveckue u 11.33,34
XMMHYECKHUE CBOMCTBA.
36 5 . 16.01 BI/I6JI.I/IOT€Ka HOK
KOJIOTHICCKUE IIPOOJIEMBI, https://m.edso0.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
) bubnuorexa [JOK I1.35
37 VYronpHas KUCI0Ta U €& Cou 19.01 https://m.eds00.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme I1.36
38 "[onyuenue yriaekuciioro rasa. 2301 Bub6nuoreka [JOK
KauecTsennas peakuus Ha ' https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
. bubnuotexa [JOK I1.37
39 KpeMHHii U ero coeIMHEHUS 26.01 https://m.eds00.ru/00ae080a
10 KpeMHeBast KHCIIOTa, 1 €€ COIH. 3001 11.38
Crexuno. [lemeHnT.
[TpakTuueckas padota Ne 5. bubnunoreka [JOK Homn.mar.
41 PerieHue oKCriepuMeHTaIbHbIX 3134 02.02 https://m.edsoo.ru/00ae0bf2

no teMe «BakHeilne HeMeTaJIbl 1
UX COECOUHEHUI)
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Kontponbnas padora Ne3 mo teme [MOBTOPEHHE
42 «BaxHeliue HeMeTalIbl U HX 06.02 Bhljfﬂ_I//I/OTeI;a HOIfOO 0613
COCIMHEHUS psS://m.edso0.ru/ulaele
OO6m1ast xapakTepruCcTHKa XUMHUYECKHUX I1.39
3JIEMEHTOB — METAJLIOB.
Merammueckas CBs3b U Bubmorexa [TOK
43 METAIIMIECKAs KpUCTATIINICCKAs 09.02 https://m.edso0.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIIOB
XUMHYECKHE CBOMCTBAa METAILIOB. I1.41
44 DNEKTPOXUMHYECKUI psn 13.02 ]?]I:fﬂilfTeI;a HOI?OO 1155
HaIpsDKEHUH METaJlIOB ps.//m.edso0.rufvae
O61ue cnocoObl MOTydeHHs I1.40
MeTtauioB. CrutaBel. BerauciaeHus mo
45 YPaBHEHUSIM XUMUYECKUX PEAKLUM, 16.02 ]i]H6H.I//1/0TeI;a HOIf
€CJIM OJTUH U3 PEareHTOB COJCPKUT ttps://m.eds00.ru/00ae1156
pUMecH
bubmuoreka [JOK Jlom.mar.
46 [ToHsATHE O KOPPO3UM METAILIOB 20.02 https://m.eds00.ru/00ae1278
bubnuotexa [JOK I1.43
47 Ilenounsle MeTaLIbI 27.02 https://m.edso0.ru/00ae14b2
Oxcunpl ¥ THIPOKCHIBI HATPUS U bubnnorexa [JOK Homn. mat
48 Kamnus 01.03 https://m.edso0o.ru/00ae14b2
[IlemoyHO3EeMENBHBIE ~ METANIBl  — bu6mmorekxa [IOK I1.44
49 KaJIbIIMA 1 Mardui 05.03 https://m.edsoo.ru/00ael5e8
50 Baxneiinme coeAUHCHNS KalIbIHs 12.03 bu6mmoreka [JOK I1.45

https://m.edsoo.ru/00ael15e8
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O0001IeHrEe U cUcTeEMaTU3 AU

I1.39-45

ol 3HaHUI 15.03
JKécTkocTh BOJIBI M CTIOCOOBI €€ bubnmoreka [JOK I1.45
52 YCTpaHECHUSA 19.03 https://m.eds00.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme Homn.mar.
53 "YKECTKOCTD BOJIBI U METO/IBI €& 2203 BH6H_HOTeKa LOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK I1.46
54 ATIOMUHUH 05.04 https://m.edso0.ru/00ae1c64
AMpoTepHbIe CBOMCTBA OKCHJIA U bubnuorexa [IOK I1.47
55 THAPOKCH]IA 09.04 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK I1.48
56 Keneso 12.04 https://m.edso0.ru/00ae1d86
Oxcuipl, TUIAPOKCHU/IBI U COJIU JKele3a bubnuorexa [JOK 11.49
57 (1) u sxeneza (111) 16.04 https://m.edsoo.ru/00ae35e6
[TpomesxyTouHas aTTecTanusl. I1.45-49
58 Wrorosas koHTpoJsibHAs paboTa 19.04
[IpakTnueckas padorta Ne 7. I1.50
- Pemienue skcrepyuMeHTaIbHBIX 33]a4 93.04 Bu6mmoreka [JOK
o Teme «BakHel1re MeTaIbl U UX : https://m.eds00.ru/00ae3des
COEIMHEHUS»
Brrauciienus mo ypaBHEHUSIM Jorm.mar.
XUMAYECKHX PEaKIUi, €CII OJIH U3
50 peareHToB 1aH B M30BITKE WK 26.04 BuGnnorexa [IOK

COACPKUT MpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael 750
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O000111eHUE U CUCTEMATU3 AL

I1.39-50

61 | oo 30.04
KoHntponbnas pabota Ne4 o teme MMOBTOPEHHE
62 «Baknenmue MeTauIbl M UX 03.05
COETUHEHUS
BemectBa u MaTepuabl B bubnmoreka [JOK Hom.mar.
63 MMOBCEIHEBHOM KU3HU YEJIOBEKa 07.05 https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsI3HECHUE bubnmoreka [JOK Hom.mar.
64 OKPY’KaroIllel cpebl 14.05 https://m.edso00.ru/00ae4270
Posib xumuu B pemieHnn bubmuoreka [JOK Jorm.mar.
65 HKOJIOTHYECKUX MPOOIIeM 17.05 https://m.eds00.ru/00ae4270
PesepBHeIit ypok. O000IICHHE 1 bubnuoreka [JOK
66 cucTeMaru3anus 3HaHU1 21.05 https://m.edsoo.ru/00ae0d0a
PesepBuslit ypok. O60011eHNE U bubmuoreka [JOK
67 crucTemMaTu3anus 3HaHU1 21.05 https://m.edsoo.ru/00adb33c
PesepBHslit ypok. O60011eHNE U bubnuorexa [JOK
68 24.05

CHCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

. Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

. Xumus, 9 knace/ IN'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxkmmonepHoe oOmectBo «M3natensctBo «IIpocBenienuey» TaOIULIBL:
[Tepunoanyeckas cucteMa XUMUYECKUX 3eMeHTOB []. 1.

MenpneneeBa, Tabmuua  pacTBOPUMOCTH,  DJIEKTPOXUMHUYECKUU  psif

HAIIPSKCHUA MCTAJIIIOB

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanusa-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-miocooue-mis-yanress. pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCBI
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