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MHHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOrO 0OIIero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
0o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUsl, MPECTAaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peiepanbHON paboueil MporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHICNIMHK TMpernojiaBaHusi yd4eOHOro mpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit deneparun.

[Iporpamma mo Xumuu AA€T MNPEACTABICHHE O MLENsIX, OOIlel CcTpaTeruu
oOy4eHMsl, BOCHHUTAHUS U Pa3BUTHS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
peIMeTa, yCTaHaBJINBAET 00s3aTeNbHOE IpEeIMETHOE coziepKaHue,
IpeIycCMaTpUBAET pACIpEIeNIeHHe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE 110
pazienaM M TeMaM MPOrpaMMbl IO XUMHHU, OMNPEIENseT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COJIEpKaHMS, PEKOMEHAYEMYIO
MOCJIE0BATENIBHOCTh ~ M3YYEHHUSI XHUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMpoIiecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTelIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHMUM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH O00yYarolmerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPyEeMbIe XUMHUEH MPEACTaBICHUS O B3aWMOIIPEBPAIICHUIX
SHEPruu W 00 JBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUs TJI00aTbHBIX
npo0ieM yCTOMYMBOTO PA3BUTUS YEIIOBEUECTBA — CHIPHEBOM, DSHEPTETHUYECKOH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET  peaiu3aluyd  BO3MOXKHOCTEW  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  y4yeOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJBHBIX W HCCIEOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKM3HH, TaK U B MPOGHECCUOHAIBHOU JIeSITEIbHOCTH,

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBITIUICHHS, 3aKJIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyYarouuxcs;



croco0CcTByeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3zoBaHHe 00YUaIOIIUXCSI.

JlanHble HampaBlieHUs B OOYYEHMHM XHMHHM OOECIEYHMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00ILIero 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOCHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XWMHUU, OCHOB
HEOPTaHWYECKOWM XWMHUU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHATHN
OPTraHUYECKON XUMHMU.

CrtpyKTypa coaepxaHusl MporpaMMbl MO0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa kK e€ u3ydenuro. CoJepikaHue CKJIAJbIBACTCS U3 CHCTEMbI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKON
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO IPHUHIMUILY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpeACTaBIEHUN 00 JIEKTPOJIUTUYECKON AMCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernyeckne 3HAHHMS PpPAcCMAaTPUBAIOTCS HA OCHOBE JMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIONHSSA (DYHKIIUU OOBSICHEHHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHS M BO3MOKHOCTEN MPAKTUYECKOT0 MPUMEHEHHS U TOJTYUYEHHUS N3ydaeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HDOPMHPOBAHUIO
IPEICTABICHUS O XMMUYECKON COCTaBISAIOIIECH HAYyYHOU KapTHUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHMs B Hayke. V3yueHue XMMHMM NMPOUCXOIUT C MPHUBJICUYCHHEM 3HAHUI U3
paHee M3YyYEeHHBIX Y4eOHBIX mpeameToB: «Okpykawomuii Mupy, «buonorus. 5—7
Kjaccel» U «dusuka. 7 Kiaace.

[Ipn w3ydYeHWH XUMHUU TPOUCXOTUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JeSITeNIbHOCTH YeJI0BEKa M KaK OJTHOr0 U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpbI. 3a1a4a
y4eOHOTO MpeJMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMHYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000I1IEHHIT MUPOBO33PEHUYECKOr0 XapakTepa, sI3blka HAyKH, B IMPUOOIIEHUU K



HAYYHBIM METOJIaM TIO3HaHUS TPU M3yYCHHH BEIICCTB U XUMHUYECKHUX PEaKIuil, B
(GOpMHpPOBAaHUM W PA3BUTUH TO3HABATEIBHBIX YMEHHA HM WX TMPUMCHEHUH B
y4eOHO-TI03HABATEJIbHON U yueOHO-UCCIIEJ0BATEIbCKOM AESITENbHOCTH, OCBOCHUU
npaBuiI 6€30MacHOro OOpaIeHHs ¢ BEIIECTBAMH B TOBCETHEBHOMN JKHU3HU.
[Tpn M3y4eHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HAa4YCHHE MPUOOPENTU TaKUE 1T, KaK:
— (QopMHpOBaHWE WHTEIUIEKTYadbHO pPAa3BUTON JUYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HH,
—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYecKoe TMpuOoOIIeHHEe
oOydJaronmxcst K CaMOCTOATEIbHON I103HABATEIbHON NIE€ATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUs, (OPMHUPYIONIUM MOTHBAIMIO W PA3BHTHE CIIOCOOHOCTEH K
XHMUH,
— obecrnieueHne yciaoBUi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00yYaIOUTMMHUCS
OTBITa Pa3HOOOpPa3HOW MAESATETHbHOCTH, TMO3HAHWA W CAMOIMO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIINN), WMEIONIMX YHUBEPCAIBHOEC 3HAYCHHE JUIS
Pa3IMYHBIX BUJOB JCSTEIHHOCTH;
— (QopmupoBanue oO0meld (GYHKIMOHATBHOW M  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSICHATh W OIICHUBATH SIBICHUSI
OKpYKaroIIer0o MHpa, WCIONBb3YSd 3HAHHUS U OMBIT, MOJXYYCHHBIE MPU HU3YYCHUU
XMMUH, IPAMEHSTH UX [P PEIICHUH POOJIeM B IIOBCEIHEBHOM KU3HH U TPYIOBOI
JeSTeTbHOCTH,;
— (opMupoBaHue y OOy4aromuxcs TyYMaHUCTHYECKUX OTHOIICHHIA,
NOHUMAHHUS LEHHOCTH XUMHYECKUX 3HAHWUU ISl BBIPAOOTKH HKOJIOTUYCCKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY W TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHS CBOETO 370POBbs U OKPYKAIOUIeH MPUPOAHON CPEIbl;
— pa3BUTHE MOTHBAIMA K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIO U
CaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHHS OOIIECUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU JalbHEHIIETo
00yueHus.
Oo111ee yncio 4acoB, OTBEAEHHBIX 1711 U3YUEHHSI XUMUU Ha YPOBHE OCHOBHOTO
obrero odpasoBanusi, coctaBisger 136 uacos: B 8 kimacce — 68 yacoB (2 waca B
Hezemo), B 9 kinacce — 68 yacos (2 yaca B HEZEIIO).
PaGouas mporpamma paccurntana Ha 34 daca B roj (1 yac B HeJIeII0).
Paboueit mporpammoii mpexycMOTPEHO IPOBEJeHHE 2 KOHTPOJIBHBIX padoT,
4 npakTUYECKUX padoT.

Jlnst peanuszanuu JaHHOM pabodeld mporpaMMbl UCTIONIB3YETCsl MaTepHaIbHO-
TexHuueckas 0a3a LlenTpa 00pa3oBaHus €CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM
HarpaBiIeHHOCTH « To4ka pocrtay.



B cucreme ecTecTBEeHHOHAy4HOro OOpa3oBaHUs XUMHUS KaK Yy4eOHBIH
peIMEeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI, GOPMHUPOBAHUN
HAYYHOW KapTUHBI MUPA, CO3JJaHUU OCHOBBI XMMHUYECKHUX 3HAHWUH, HEOOXOIHMMBIX
JUI TIOBCEITHEBHOM KU3HHU, HAaBBIKOB 3JJ0POBOr0 M 0€30IacCHOrO AJisl YeJoBeKa U
OKpy’Karollel ero cpelpl oOpas3a *HU3HHU, a TAKKE€ B BOCIUTAHUU 3KOJOTHYECKOU
KyJbTypsl. [loaTOMY HM3ydeHue npenMera OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SX C
npenmetamu.  «buonorus»,  «leorpadms», «Mcropus», «Jlurepatypay,
«Marematukay, «Pycckuid a3b1k», « DU3nKa.



COJEPXKXAHME OBYUYEHUA

8 KJIACC

IlepBoHaYabHbIEe XUMUYECKHE MIOHATHS

[IpenmeT xumun. Posib XMMHUM B )KM3HU 4YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. IloHsTHEe 0 MeTojax MO3HAHMA B XUMHHU. YHCTBIE BemIeCTBA M CMECH.
CnocoOsI pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. IIpocThie U CIIOKHBIEC BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popmyiia. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTORB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocHTeNnbHAs aToMHas Macca. OTHOCHTEIbHAS
MOJIEKYJISIpHasA Macca. MaccoBast 10J1sl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuecTBo BemectBa. Monbs. Monsipaass macca. B3anmMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCIMHCHHH.

PU3UYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKas PEAKUUSA U €€ TIPUHAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHUeCKue ypaBHeHMs. Knaccudukarus
XUMHUYECKUX peakiuil (CoequHeHus, pa3oKEHUs, 3aMEIICHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY0H, MpaBWIaMu pabOThl B J1a0OpaToOpuu U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM OOOPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
(GU3HYEeCKMX CBOWCTB O0pa3IOB HEOPTaHWUYECKHX BEIICCTB, HAOIIOACHUE
¢usnyeckux (IUIaBIeHHE BOCKA, TasHUE JIbJA, PACTHPaHHE caxapa B CTYIIKE,
KHAMICHUE M KOHJEHCAIMS BOJBI) M XUMHUYECKHX (rOpeHHe CBEYH, MPOKAINBAHUE
MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KMCIIOTOM) SIBIICHUH, HAOII0ICHUE U
ONMCaHWE TPH3HAKOB TMPOTCKAHUS XMMHUCCKHUX pEaKIuid (pa3joeHHe caxapa,
B3aUMOJICHCTBUEC CEPHOM KHCIOTHI C XJIOPUIOM Oapwmsi, pa3oKCHHE THIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE xkene3a ¢ pactBopoM cosd meau (11),
W3yUYEHHUE CIOCOOOB pa3/CICHUs] CMECEH. ¢ MOMOIIbI MarHuTta, (puiIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBApEHHON
comv, HaONMIOJEHWE W  ONWCAaHWE  PEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAcChl, CO3JaHUE€ MOJAEIEH MOJICKYJ
(apocTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYECKUX BElIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — 3ieMeHT W mpocToe
BemecTBO. HaxokmeHue kucimopoma B Tpupoie, (GU3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu ropenus). Oxcuasl. Ilpumenenme xkucmopoma. CrocoOb



NOJIyYeHHUsI KHUCIOpoJa B JadopaTopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKAIIHAS KUCIOPOIA.

TernoBoit 3hdEeKT XUMHUUYECKOW pPEakiud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3/lyXa, YCWICHHE TapHUKOBOTro 3¢ (deKTa, pa3pyiieHne 030HOBOTO CJIOS.

Bopopon —anemenT u npoctoe BemecTBo. Haxoxaenrne Bogopoaa B pupoe,
bu3nUecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ToydeHus. KucioTet
Y COJIU.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pacrBopurenb. PacTBOpHI.
HacpiieHHbIe ¥ HEHACBIMIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BelIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Posib pacTBOpOB B mpupone U B KU3HHU 4enoBeKa. KpyroBopot BoAbl B IpUpOAE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuuenuit. Oxcuabl. Kiaccudukanus
OKCHJIOB.  coyicoOpasytomue  (OCHOBHBIC,  KHCIIOTHBIE, aM(pOTEepHbIC) U
HeconeoOpazyromme. HomeHnkmarypa okcuaoB. Du3ndeckue W XUMHUYECKHE
CBONCTBa OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukaruss OCHOBaHUN: WIENOUYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBaHuil. Du3nueckue M XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [lomydyeHue oCHOBaHUH.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tomyuenune conen.

['eneTnueckas cBsA3bp MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEEICHUE COACPKaHUsI KUCIOPOAa B BO3AyX€E, MOJIYyUYCHHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOMCTB KHCIOPOJa, HAONIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
npekpaieHus ropeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U ONTMCaHKE
UX CBOWCTB, IMOJy4Y€HUE, COOMpaHHE, pACNO3HABAHME U HW3YUYEHUE CBOMICTB
Bojiopoza (ropenue), B3auMoeicTBre Bogopoaa ¢ okcuaoM meau (1) (BozmoxHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOTIOICHHE 00Pa3I[OB BEIMIECTB KOJINICCTBOM
1 wmomb, wuccienoBaHME OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, MTPUTOTOBIIEHUE PACTBOPOB C OMPEAEIIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOrO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeTajuilaMd (HATpUeM W
KajablieM) (BO3MOXKHO — WCIOJB30BAaHHE BHICOMATEPHATIOB), HCCIICIOBAHUE



00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpAaCKHM MHIAMKATOPOB B PaCTBOPAX KUCIIOT U LIEI0YEH, U3YUYEHHUE B3aUMOICHCTBUSA
okcuaa meau (I1) ¢ pacTBOpoM CepHOM KUCIIOTHI, KUCIOT ¢ METAJUIAMH, PEaKIUil
HEWUTpaIu3aluy, IOJyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI'O
MeTajiia IpYyTruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxHelnme K1accel HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanuyeckuii 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
snemeHToB JI. . MenaeneeBa. CtpoeHune aroMoB. XHMHYECKASl CBA3b.
OKHCIUTETIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKM KJIAacCU(UKAIMU XUMUYECKUX 3ieMeHToB. [loHsTHE O
IPYyINIaX CXOMHBIX OJJIEMEHTOB (IIETOYHBIE W MICIIOYHO3EMEIbHBIE METaJUIbI,
raJlOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM()OTepHBIE OKCHIbI
Y TUAPOKCUBI.

ITepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u niuuHHonepuoanas popmel [lepuonnueckoit
cucreMbl xumudeckux snemeHtoB . M. Menpeneesa. llepuonsl u rpymnimsl.
Du3n4eCKUi CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIILI AJIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB mepBbix 20 XUMHUYECKHX  DJIEMEHTOB
[lepnommueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxxeHuto B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepunognueckoro 3axkoHa u [lepruoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh MW npaktuku. . M. MenneneeB — yd€Hbld H
IPaKIAHUH.

Xumudeckass cBs3b. KoBaneHTHast (mojsipHasl W HEMOJSIPHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol OKHCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydyeHrue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M WIEJNOYEH, IMPOBEICHHE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHIS).

Mesxcnpeomemmnnie ceéa3u

Peanuszanus MeXnpeIMETHBIX CBsI3e€d NpU HM3YYEHUM XUMHM B 8 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX



MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbBIC TOHATHS. Hay4YHBIN (hakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, KiacCudUKalus, TMEePUOAUIHOCTh, HAOIIOJICHHE,
AKCIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE.

duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUUYCCKUN 3apsll, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, Tra3, (PU3NYECKHWE BEIMYHUHBI, €IUHUIIBI
MU3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpalibl, TOPHbIE TOPOAbI, IOJIE3HBIE
HCKOIIa€MbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKasi peaKuus

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XMMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KNS, KAJBLUSI U UX COCTMHEHHUIN
B COOTBETCTBUM C IIOJIOKEHHEM DJJeMEHTOB B llepuomuueckont cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUABl XMUMHYECKOW CBS3U. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU U
BHUJ1a XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XHUMHUYECKHUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COCAMHEHNH, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Krnaccudukanms XuMHUUECKIX PEaKIHii Mo Pa3InYHbIM pU3HaKaM (10 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBoMYy 3¢ deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, IO
YUYACTHIO KaTajau3aropa). DK30- U SHJOTEPMUYCCKHE PEAKIINU, TEPMOXHUMUYCCKHEC
YPaBHEHHS.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [lonsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 rOMOT€HHBIX U TeTepPOreHHBIX
peakuusx. Ilondarue o karanmse. [lonsaTne o xumMuyeckom paBHoBecHU. DaKTOpHI,
BIMAIOIIME HAa CKOPOCTb XMMHUYECKOW PpEAKUUH M IOJIOKEHHE XHMHYECKOIO
PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKMCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCHOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUIECKON TUCCOUMUALMU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMU BEMIECTB C Pa3IMYHBIMH BUJIAMHU
xuMuueckou cBsa3u. Crenenp auccornyanu. CUIIbHBIC U CIT1A0bIe DJIEKTPOJIUTHI.

Peaknuu noHHOTO OOMEHa. Y cnoBusl NPOTEKaHUs PeaklUuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBoOiCTBa KHCIOT,
OCHOBAHUM U COJICH B CBETE MPEJACTABICHUHN 00 JICKTPOJIUTHUCCKOMN TUCCOIUAITIH.
KauecTBeHHbIE peakiuu Ha HOHBI. [[oHSATHE O THAPONIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUINYECKUX PEIIETOK HEOPraHWYECKHUX
BEIICCTB — METAUIOB W HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x;mopuaa HaTpHst), KCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMH OT
BO3JICUCTBUSI  pPa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOAHOCTHU
pPacTBOPOB BELIECTB, MPOIECCa IUCCOLUAIMH KUCIIOT, IIesIoueH 1 colieil (BO3MOXKHO
UCIIOJIb30BaHUE BHJICO MATEPUANIOB), IMPOBEICHHUE OIBITOB, HILUTFOCTPUPYIOIINX
NpU3HAKA TPOTEKAHUS peakiuii HMOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
BBIJICJICHUE Ta3a, 0Opa30BaHHWE BOJbBI), OIBITOB, H/UTIOCTPUPYIONIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEaKIuid (FOpeHHEe, PEaKIMHU Pas3IoKCHHS,
COCJMHEHUS), pPAclO3HABAHHE HEOPTaHWYECKHUX  BEMIECTB C  MOMOIIBIO
KQUEeCTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtasibl 4 MX COeAMHEHM S

OO6mast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBHE
C MeTalUlaMH, HEeMeTayulaMu, Iesodamu). XiopoBogopoxa. CoisHas KHCIIOTA,
XUMHUYECKUE CBOWCTBA, IIOJIydyeHUe, MpuMeHeHue. JleiicTBue Xjopa W
XJIOPOBOAOPOJA Ha OPTaHU3M UeJloBeKa. BaxkHelIre XJIOpUabl U UX HAXOXKIEHUE B
PUPOJE.

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOA U Cephbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiOpO, CTpoeHHe, (HU3HUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas KHCIIOTa, PU3NICCKUE H XUMHUYSCKHE CBOMCTBA (00IIME KaK MPeICTaBUTEIIs
KjJacca KHCIOT M crenududeckne). XUMUYCCKHE PEaKinH, JIeXkKallde B OCHOBE
IPOMBIIIEHHOTO CcHoco0a Mody4YeHusi cepHOW KuciaoThl. [IpuMeHneHue cepHoi
KucJIOoThl. CoNii CepHOWM KHUCIOThI, KayeCTBEHHas peakius Ha Cyiab(}aT-uoH.
Haxoxnenue ceppl m €€ coenuHEHUU B NpUpoAE. XUMHUYECKOE 3arps3HEHHE



OKpYXKaroIlel Cpeabl COCIUHEHUSAMHU cepbl (KUCIOTHBIC JOXKIU, 3arpsA3HCHHE
BO3/yXa M BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHHS.

OO6mrast xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
bu3rUecKre U XUMHIECKHE CBOMCTBA. KpyroBopoT a3ora B nmpupojie. AMMHUAK, €ro
bu3nYecKre 1 XUMUICCKHAE CBOMCTBA, TOJydeHne U mpuMeHeHue. Conr aMMOHHUS,
X GU3HUECKNEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ ToJydeHHe, (U3MYECKUE U XUMHUYECKUE
cBoiicTBa (0OOmIME KakK TIPEACTABUTENSA Kjacca KHUCIOT M CHEIU(HUECKUE).
Vcrionb30BaHNE HUTPATOB M COJICH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpESHUH.
XUMUYECKOE 3arpsi3HCHNE OKPYIKAIOMICH Cpeibl COSTMHCHUSAMHU a30Ta (KUCIOTHBIC
JOXIW, 3arps3HCHHWE BO31yxa, MOYBBI M BogoémoB). docdop, amioTpomHbie
moaudukanuu docdopa, uznyeckue U xumudeckue cpoiictea. Oxcun gocdopa
(V) u dochopnas kuciora, Gpu3MUeCKUe U XMMHYCCKHE CBOWCTBA, MOJYYCHHUE.
Ncnonb3oBanue pochaTtoB B kKauecTBE MUHEPATIBHBIX YI0OPEHUH.

Obmas xapakTtepuctuka 31eMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIC CTENICHU OKUCIICHUS. Y TIIePO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B MpUpoje, PU3NUECKHe U XUMUYECKHE CBOMCTBa. AncopOius.
KpyroBopor yriepoma B mnpupoxae. Okcuasl yriepoma, HuX (HU3UYCCKUE U
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTaHU3MBI, T[OJyYeHUE U
pUMEHEHHE. DKOJIOTHYCCKUE MPOoOJIeMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (1V),
TUNoTe3a TJIOO0ATBHOTO TMOTEIUICHUS KJIMMaTta, MapHUKOBBIA 3(ddexT. YrompHas
KUCIIOTa U €€ COolM, UX (PU3MYecKue W XHMMHUYECKHE CBOWCTBA, MOJyYEHHE U
npuMeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBEI. Mcrombp3oBaHue
KapOOHATOB B OBITY, MEAUITMHE, TIPOMBIIIJICHHOCTH B CEITHCKOM XO035HCTBE.

[TepBoHavasbHBIE TOHATHSA 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIMHECHUSIX
yriepoaa (MeTaH, 3TaH, dTWICH, alleTUJICH, YTAHOJI, TJIMIIEPHH, YKCYCHAs KUCIIOTa).
[TpupoHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojb, MNPHUPOAHBIA Tra3, HeDTH),
NPOAYKTBl MX TepepaboTku (OEH3MH), UX pOJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIJIeBOAaX — U UX
polii B OKM3HH YeNOBeKa. MarTepualbHOEe €IMHCTBO OpPTraHUYECKUX W
HEOPTraHUYECKUX COCIMHEHUM.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOHCTBA, IOJyUCHHUE U
npumeHeHue. CoelMHeHHs KpeMHUs B mpupojie. O01ue npeacTaBieHus 00 OKCHuIe
kpemuus (1V) n kpemHueBoit kuciaore. CHIUMKATBI, HX UCIOJIL30BaHUE B OBITY, B
IPOMBIIINICHHOCTH. BaxkHe#1e cTpouTeNbHbIE MaTepualbl. KEpaMHKa, CTEKIIO,
IIEeMEHT, OeToH, xene300eToH. I[Ipobiembl ©€30MaCHOrO  UCIIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:



U3yUueHHUE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOIIOJCHUE PU3HAKOB
UX TPOTEKAHWs], OMBITHI, OTpaKalIMue (PU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M HMX COCIUHECHUH (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3amMmu XJ0puI0B (TaJIOreHUI0B), O3HAKOMIJICHHUE ¢ 00pa3IiamMu
cepbl W €€ COCAMHCHUSAMH (BO3MOXKHO WCIIOJIb30BAHUE BHUICOMATEPHUAJIOB),
HAOJIFOICHHE TIpoIlecca OOYTIIMBAHUS caxapa Mo/ IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUYECKIUX CBOWCTB pa30aBIIeHHON CEPHON KUCIIOTHI,
IIPOBE/ICHNE KauYeCTBEHHOM peaKIMu Ha CyJb(aT-uoH U HAONI0IeHHE TTPU3HaKa e
IPOTEKaHMs, O3HAKOMJIEHUE ¢ (PU3MYECKMMHU CBOWCTBaMHU a3oTa, ¢ochopa u HX
coeMHEeHHMH (BO3MOXKHO HCITOJIb30BAHHE BHCOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (ochopHBIX yIOOpeHHUH, MoNIyYeHue, coOMpaHne, paclio3HaBaHUE M M3YUCHHUC
CBOWCTB aMMHaKa, NPOBEIACHUE KAaYECTBEHHBIX pEaKUW HAa HOH aMMOHHUS U
dbochaT-uOH U HU3yueHUE MPU3HAKOB MX TNPOTEKAHMs, B3aUMOJICUCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAJIOB), HW3YYCHHE MOJCICH KPUCTAIUIMUSCKUX PEmETOK aiMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C IPOIECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHUBOras3a, IOJIyYEHUE,
cobupaHue, pacrio3HaBaHUE W M3yYEHUE CBOMCTB YTJEKHUCIIOrO rasa, IpoBeIACHUE
KAueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U W3YyUYECHHE MPU3HAKOB MX
MIPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEH CHUIMKATHOW IPOMBIIIJIEHHOCTH,
pEelLICHUE SKCIEPUMEHTAIBHBIX 33aJa4 N0 TeMe «BaxHeWlne HeMeTaulbl U HX
COEUHEHUS.

MeTasuibl 4 X COCAMHEHMSI

OO0mias xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepmogmueckon cucreme xumuuyeckux snemeHtoB [ .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHuEe MeTauioB. MeTamnyeckasl CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKas  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HamnpsbKeHu MetamuioB. duznueckue U XUMUUECKUE CBOMCTBA MeTayioB. OO0mue
crocoObl TonyueHus: meTamwioB. [loHSATHE O KOPpO3UM METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX 0T Koppo3uu. CruiaBel (CTalb, YyTyH, JOPATIOMHHAN, OpOH3a)
U X PUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounsie MeTauibl: nosioxkeHue B Ilepuogmyeckoil cuctemMe XMMHYECKHUX
aneMeHToB . M. MenzeneeBa, CTpoeHUME UX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
du3ndeckre ¥ XUMUYCCKUE CBOMCTBA (Ha mpumepe HaTpus U kaiaus). OKCUIBI U
TUAPOKCUAB HATpusi W Kanus. [IpuMeHeHWe WIeNOYHBIX METalIOB M MX
COE€IMHEHUM.

IIlenouyHO3eMENIbHBIE METAJIbl MarHMi M KaJdblMK. TOJOXCHHE B
[lepnonnueckoi cucreme xuMuueckux dneMeHToB /1. 1. Menneneesa, ctpoeHue ux



aTOMOB, HaXOXJIeHUE B mipupoae. Pu3ndecknue u XMMUYECKUE CBOMCTBA MarHus u
KaJbIus. Baxkueitmme coequHeHNUS KaabIus (OKCHT, TUAPOKCH I, COH). JKECTKOCTh
BOJIbI ¥ CITIOCOOBI €€ YCTPAHCHHS.

AmmroMuHUNA: noJiokeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToma, HaXOXIACHUE B Ipupojne. Pusnueckue u
XUMUYECKUE CBOMCTBA aTlOMHUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U TMAPOKCHIA
ATFOMUHHS.

Keneso: monoxenue B [leppuoanyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOCHHME aToMma, HaXOXKIEHHE B mpupoje. PuU3NUECKHE H
XUMHUYCCKHE CBOMCTBA skesie3a. OKCHIbl, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOOpasllaMu METAUIOB W CIUIaBOB, HUX (PU3UUYECKUMHU
CBOWCTBAMH, H3YYCHHE pE3YyJIbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUEC BHUIACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJIA
KaJdbIlUs W HATpus C BOJOW (BO3MOXKHO WCITOJIb30BAHHWE BHUICOMATEPHAJIOB),
VCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOKHO ~ HCMOJIB30BAHUE  BHJCOMATCPUAIOB), TPU3HAKOB  MPOTEKAHUS
Ka4CCTBCHHBIX PEAKIIMI Ha MOHBI. MarHUs, KaJIbIIUs, aTFOMUHUS, TMHKA, kene3a (I1)
u skenesa (I11), memu (1), HaOmomeHNMe W OMHMCAaHWE TPOIECCOB OKPAIIMBAHUS
IUTAMCHW WOHAMH HATpWsl, Kaliusg W Kajablusd (BO3MOXXHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB), MCCICIOBaHHE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA ATFOMHHHUS
Y TUAPOKCUJA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3aJa4 1o TeMe «BaxHelume
METAJUIBI U KX COCTMHEHUS».

XuMus M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEIHEBHOM >XU3HM 4elOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momonis npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpysKaromieh cpesl (MpeneiibHas JI0MyCTHMAst
KOHIICHTpaIus Bemiects, gainee — [1JIK). Poyib Xumum B pemeHun 3KOJOTHIECKIX
pooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0pas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJLJIOB, MOJHMMEPHBIC
MaTepHalIbl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXnpeaMeTHBIX CBS3€H NMpU M3yYeHHH XuMUKU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUHM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHSA. HAyYHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCH(PUKAIUs, TEePUOANIHOCTh, HaOII0IeHNUE,
OKCIICPUMEHT, MOJICTUPOBAaHNUE, H3MEPECHHUE, MOJIeib, SBJICHHE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHsI, MaTEPHUAITHI.

®dwusnka: MaTepus, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaIOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH, JUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIUIMUECKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BCIIMYWHBI, SIUHUIIBI M3MEPCHHS, KOCMHYECKOE
TIPOCTPAHCTBO, IUIaHEeThI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, mprxanume, Ouocdepa, SKOCHCTEMa, MUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTeIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC TIOPOJIHI,
MOJIE3HBIE NCKOMAeMbIe, TOILIUBO, BOJIHBIC PECYPCHI



IVNIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O KYPCA
«BBEJEHUE B XUMMUIO»

W3ydyeHne XMMHHM Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTIKEHHE OOYYaroIIMMHUCSA JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
Pe3yJIbTaTOB OCBOCHHUS yUEOHOTO MpeIMeTa.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUs JIOCTUTAIOT CS B XOJ€ OOY4YeHHsS XMMUU B €IUHCTBE y4eOHOH u
BOCIIUTATEILHON NEATETHHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCHHCKHMU
COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, MpPH HATHIMU B
oOmiecTBe MpaBuUjaMHM M HOpPMamH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIUAIHU3AINH 00YJarOIIUXCS.

JInuHOCTHBIE  Pe3yabTAThl  OTPAXAIOT TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CHUCT€ MOW TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAUNA W
pacipeHue omnbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) mMaTPpHOTHYECKOT0 BOCTIMTAHMA:

LIEHHOCTHOTO OTHOILLIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HAacl€[UI0, MOHUMAHUS 3HAUYCHHUS XUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManmenr o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPaA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCIIUTAHMSA:

IpeACTaBICHUS O COIMATBHBIX HOPMaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HO,
y4eOHO-UCCIIEIOBATENLCKOM, TBOPYECKOW M JPYTrUX BHUAAX JESTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH JAEATEIbHOCTH MpPH BBHIMOJIHEHUU
y4eOHBIX, TIO3HABATEIbHBIX 3a7a4, BHIMOJHECHHH XUMUYECKHX JKCIIEPUMEHTOB, CO
3IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHIO M B3aMMOIIOMOIITH B
npoliecce ITON yueOHOM J1eITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U
MOCTYIIKA CBOMX TOBAPHUIIIEH C TO3ULIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS MOCTIEICTBUI MOCTYIKOB;

3) eHHOCTH HAYYHOTO MO3HAHNSA:

MHUPOBO33PEHUYECKUX TMPEACTaBICHUN O BEIIECTBE M XHUMHUYECKOM peakIny,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH M COCTaBJISIONINX
OCHOBY JUIsl IOHUMAaHUS CYITHOCTA HAYYHOW KapTHHBI MHpa, MPEICTaBICHHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPUPOJBI, B3aMMOCBA3SX 4YEIOBEKa C



OPUPOTHON Cpeloil, O pOoNM XHUMHH B TO3HAHUU DOTUX 3aKOHOMEPHOCTEH;
MO3HAaBaTEeIbHBIX MOTHBOB, HAMPABICHHBIX HA IOJTYYCHHE HOBBIX 3HAHHWHA IO
XUMHH, HEOOXOIUMBIX ISl OOBSICHEHHs HAOJIOJAaeMBIX MPOIECCOB U SIBICHUN;
NO03HAaBaTEJIbHOM, MH(POPMAIMOHHON W YHUTATEIbCKOM KyJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIBHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JAUTEPATYpOd, JOCTYHNHBIMH TEXHHUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHIA; UHTEpeca K 00YUCHHIO U MO3HAHUIO, JTFO003HATEIBHOCTH, TOTOBHOCTH
U CHOCOOHOCTHM K caMO O0Opa3oBaHHUIO, NPOEKTHOW UM UCCIEN0BAaTEIbCKOU
JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHs OOyYeHUS B
JaJIbHEHIIIEM,

4) ¢hopmMupoBaHUS KyJbTYPHI 3/10POBb:
OCO3HaHUSl LEHHOCTU KU3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3J0POBBIN 00pa3 *U3HU, OCO3HAHMS IOCIEACTBUI U HENPUATHUS
BpPEIHBIX TOpuBBIYEK  (YymoTpeOJIeHWsT  ajuKoroiis, HApKOTHUKOB, KypeHUs),
HEOOXOJMMOCTU COONIOJIEHUsS] MpaBuid 0€30MacHOCTH TMpu  OOpalleHun ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY U pEANbHOM JKU3HH;

5) TpyaoBOro BoCIMTAHHUS:
UHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MpoQeccuil W Tpylna pazIudyHOro poja,
yBa)XEHUE K TPYly U pe3yibTaTaM TPYA0BOH JESATENIbHOCTH, B TOM YUCIIE HA OCHOBE
OPUMEHEHUs TMPEeJAMETHbIX 3HaHMM 1O XUMHHM, OCO3HAHHOrO  BBIOOpa
UHIMBHUIYAJIbHON TPAeKTOPUH MPOIOJIKEHHST 00pa30BaHuUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENTHOMW TPOodECCHOHATBHON IEATEIHPHOCTH U PA3BUTHS HEOOXOANMBIX YMEHHIA,
TOTOBHOCTH aJalTUPOBATHCA B MPOGECCUOHANBHON CPEIE;

6) IK0JOrMYecKOro BOCIIMTAHHUS
HKOJIOTMYECKH 11€J1eCO00Pa3HOro OTHOIIECHHUS K IPUPOJIE KaK UCTOYHUKY JKU3HM Ha
3emiie, OCHOBE €& CyIIeCTBOBaHHUS, IOHUMAHUS LIEHHOCTH 3JI0pOBOTO U
Oe3omacHOro o0pas3a JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
(GU3NIECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHS IEHHOCTU COOIIOICHUS
npaBui 0€30MaCHOTO MOBEAEHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYALIHSIX,
YTPOXKAIOMINX 3J0POBBI0O M JKU3HHM JIOJIEH; CHOCOOHOCTH TPUMEHSATh 3HAHWA,
[OJydyaeMble IpU M3YYEHUM XHUMUH, I PELIEHUs 3a7ad, CBSA3AHHBIX C
OKpY>Karollel MpUPOIHOI cpeaoi, MOBBIIICHUS YPOBHS IKOJIOTUUECKOUN KYJIbTYPHI,
OCO3HaHUs IN100aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus
IOCPEACTBOM  METOAOB  XHMHH;  DKOJOTUYECKOTO  MBIIUICHHS, YMEHHUs
PYKOBOACTBOBATBCS MM B ITO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
MPaKTHKE.
MeTtanpeameTHble pe3yJibTaThI



B cocraBe MerampeAMETHBIX pe3yJbTaTOB  BBIACISAIOT  3HAYUMBIC  JUIS
(bopMHpOBaHUS MUPOBO33PEHUS OOILICHAYYHbIC IOHATHUS (3aKOH, TEOPHsI, IPUHIIHII,
runore3a, (GaxkT, CHCTeMa, MpPOIECC, OSKCIEPUMEHT H JIpyroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETaX W IO3BOJSIOT Ha
OCHOBE 3HAHWU M3 ATUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIIOCTHOU
HAYYHOH KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIe AelcTBUS (IIO3HABATEIBHEIE,
KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), KOTOpbIE OOecreuuBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHWIO M OCYIICCTBICHUIO Y4YeOHOM
JCSITeIIbHOCTH.

MeranpenMeTHbIe pe3ysbTaThl OCBOSHHS 00pa30BaTEeIbHOM MPOrpaMMBI 110
XHMUH OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU MTO3HABATECILHBIMH JCHCTBHUSIMU, B
TOM YHCJIE:

1) 6a3oBble JIOTHYeCKHE AeiiCTBHUS:

YMEHHE WCIIOJNB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUH
3HAHWI. PACKPHIBATh CMBICI XMMHYECKUX MOHATUN (BBIACIATH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HUCIOJIb30BATh
TOHSTHS [T OOBSICHEHUS OTACTBHBIX (DAKTOB M SIBICHHI, BEIOMPATh OCHOBAHUS U
KPUTEPUU ISl KIACCU(PHUKALINU XMMHUYECKUX BEUICCTB U XMMUYECKUX PEaKIHi,
yCTaHABJIMBATh NPUYHHHO-CIECICTBCHHBIC CBSI3M MEXAY OOBEKTaMU H3y4YeHUS,
CTPOUTH JIOTHYECKUE pacCykaeHusl (MHIYKTHBHBIC, NETyKTUBHBIC, TI0 AaHAJIOTHH),
NPOBOJIUTHh BBIBOABI M 3AKJIIOUEHUS; YMEHUE MPHUMEHSTh B TPOIECCE MO3HAHUS
noHsATHs (IpeIMETHBIE U METANpPEJIMETHBIE), CHMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3yEeMbIe B XUMHH, NpeoOpa3oBBIBaTh MIMPOKO MPUMEHSICMBIC B XUMHHU
MO/ICIIbHBIC MPEJICTABICHUS — XUMUYECCKHI 3HAK (CMBOJI 3JIEMEHTA), XUMUYECKast
GopMyna W ypaBHCHHME XHMHUYECKOW pEaKIMu — TMpPH pEIICHHH Y4eOHO-
MIO3HABATENBHBIX 33[a4, C YYETOM 3TUX MOJAEIHHBIX MPEACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKNA M3YYa€MBIX OOBEKTOB — XUMHUYECKUX
BEIIECTB U XUMUYECKUX PEAKIIHA, BBISBISTH OOIINE 3aKOHOMEPHOCTH, TPUINHHO-
CJICZICTBEHHBIC CBSI3U M MPOTUBOPEUMS B M3y4aeMbIX MIPOIECCaxX U SBICHUSAX;

2) 6a30BbI€e HCCIIE0BATEIbCKHE IECTBHUS:

YMEHHUE HCIOJB30BaTh TOCTABJIICHHBIC BOMPOCHl B KAa4eCTBE MHCTPYMCHTA
TIO3HAHHMS, & TAK)KE B KAYECTBE OCHOBBI IS (HOPMHUPOBAHHSI THITOTE3bI TIO TIPOBEPKE
NPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHHI; TPUOOPETEHUE  OMbITa  TI0
IUIAHUPOBAHMIO, OPTaHM3AlMd W TPOBEACHUIO YUYEHHUYECKUX OSKCIEPUMEHTOB!
yMeHHEe HAOIIOAaTh 32 XOJO0M MpoIlecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIUpOBaTh OOOOIIEHHS U BBIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMUS, COCTABIIATH OTYET O MPOJICTIAHHOM padoTe;

3) pa6oTa ¢ mHpopmaHeii:



yMEHHE BBIOMpATh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH WH(OPMAIIUIO
pa3IMYHBIX BUIOB M (POPM MpeACTaBICHUS, TIOTYyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMTyNISIpHAS.  JIATEpaTypa XHMHYECKOTO COJCP)KaHUsS, CIPABOYHBIC
nocobwus, pecypcsl MHTepHeTa), KPUTHYSCKH OLCHHBATh MPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHUIO;

yYMEHHE TMPUMEHATh Pa3MYHble METOABI U 3alpPOCHl IPU TMOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THIIA, MPUOOPETEHHUE OIbITa B
o0nacTl UCHONB30BaHUS MHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJBTYpPON aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMHy,
npyrumu hopmamu rpaduKi B UX KOMOUHAITUSIMU;

YMEHHE HCIONb30BaTh M AaHAIM3MPOBaTh B IMpolecce YydeOHOW U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBILUIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPaHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
Cpensl;

VY oOyuatomierocss OyayT COpPMHUpPOBaHbI CIEAYIOIIUE YHHBepcaJbHbIE
KOMMYHUKATHBHBbIE /1IeICTBHA:

YMEHHE 3a7aBaTh BOMPOCHI (B X0/ie Araiora U (W) TUCKYCCHH) IO CYIIECTBY
oOcyxgaemMoil  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEATIOKEHHON 3a/1a4H;

nprOOpETEHNE OIBITA MPE3CHTAIIMH PE3YIHTATOB BHIMOJIHEHUS XUMHUECKOTO
JKCTIepUMEHTa (J1a00opaToOpHOTO ONbBITA, TAOOPATOPHOW PabOTHI MO UCCIIETOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IO3HABATEIbHOM U
UCCIIEJIOBATEIbCKON /EATEIbHOCTH MpPHU PEIICHUH BO3HUKAIOMIMX MpoOsieM Ha
OCHOBeE y4éTa OOIIMX MHTEPECOB U COTJIACOBAaHWS MO3MIHU (0OCYyXIeHus, OOMEH
MHEHHUSIMH, «MO3TOBbI€ INTYPMBI», KOOPIWHAIUS COBMECTHBIX JCHCTBHIA,
OTIpEJICIICHNE KPUTEPUEB TI0 OIIEHKE Ka4eCTBa BBIOJHEHHON pabOTHI M IPyTHE);

VY oOyuatomierocss OyayT COpPMHUpPOBaHbI CIEAYIOIIME YHHBepcaJbHbIE
peryJsiTUBHbIC e CTBHSA:

YMEHHE CaMOCTOATEIbHO ONPENENATh LETU AEATEeIbHOCTH, IUIaHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTD, BEIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIIeHUsI YUeOHBIX U
MO3HABaTEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JCHUCTBUU INPU BBINOJHEHUM 3aJaHUN C Y4YETOM



MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX,
OIICHMBATh COOTBETCTBUE MO JYYEHHOTO PEe3ysIbTaTa 3asBJICHHON 11EJIH;

YMEHHUE HCIOJNIb30BaTh W aAHAJU3UPOBATh KOHTEKCTHI, MpeajiaracMbie B
YCIIOBUHU 3a/IaHUH.

IIpeaMeTHble pe3yJbTaThl OCBOCHHS TMPOTpaMMbl yu4eOHOTO Kypca
«BBenmeHrne B XUMHIO» JODKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYUAIOIIHUXCS
YMEHHM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSITHUN: aTOM, MOJEKYJa,
XAMHWYECKUH DIJIEMEHT,

® TMPOCTOE BEHICCTBO, CJIOKHOE BEIIECTBO, CMech (OJHOpOIHAS W
HCOHOPO/IHAs), OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJIIPHAs Macca, MaccoBas JI0JIs
XUMUYECKOTO JIEMEHTA B COSTMHEHUH, MOJISIPHBINA 00BEM, pacTBOpP, MaccoBas J0JIs
BeriecTBa (IIPOIEHTHAsI KOHIIEHTPAIIHS) B PAaCTBOPE;

® WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUA U
MPUMEHSITh 3TH TOHSATHUS MPU OMKMCAHUM BELIECTB U UX MPEBPAILICHHUI],

® ONUCHIBAaTh M XapakTepuzoBaTh Tabmuunyio ¢opmy Ilepuonnueckoit
CHCTEMbl XUMHUYCCKUX DJIEMCHTOB: pa3inyarh MOHATHS «rJaBHas moarpymmna (A-
rpymnmna)» u «nobounast noarpymnmna (b-rpymnma)y», Manbie 1 OOJNbIINE TEPUOIBI;

® BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA, MAaCCOBYIO
JOJIF0 XUMHUYECKOIO 73JieMeHTa Mo (OpMyJ€ COEIUHEHHUs, MAacCCOBYIO OO
BEIIECTBA B PACTBOPE;

® IPUMEHATH OCHOBHBIC ONEPAIIMKU MBICIIUTEIILHOU JIESITEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTEMATU3AIINIO, KIIaCCU(PUKAIIMIO, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIs1 U3YUYEHHUS CBOMCTB BEILIECTB U XUMUYECKHUX
peakivii, eCTECTBEHHO-HAYYHbIC METOJIbI MO3HAHUSA — HAOJIO/IeHUEe, U3MEPEHHE,
MOJICITHPOBAHUE, SKCIIEPUMEHT (pealTbHBIM U MBICJICHHBIN);

® CJIZI0BATh MTPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY/I0H 1 1a0OpaTOPHBIM
000pyI0BaHuEM, a TaKXKe MTpaBUJIaM O0OpaIlleHUs C BEIIECTBAMH, a TAKXKE MpaBUIaM
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMU IO BBITOJTHEHHUIO
7a00paTOPHBIX ~XUMHUYECKUX OIBITOB IO TMPUTOTOBIEHUIO PAaCTBOPOB C
ONPENEIEHHON MaCcCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YEHMs] XMMHMM B €IMHCTBE Y4YEOHOH Hu



BOCITUTATEIHPHON JCATEIHPHOCTA B COOTBETCTBHH C TPATUITMOHHBIMA POCCHHUCKUMU
COIMOKYJBTYPHBIMA W JYyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
o0IllecTBE MpaBWJIaMH M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIM3AIIUN 00yJaFOIIIMXCS.

JIMIHOCTHBIE  pE3yJIbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaOIIHUXCS
PYKOBOJICTBOBAThCSl CHUCTEMOM TMO3UTHBHBIX IICHHOCTHBIX OpHCHTAIUN |
pacIIdpeHne OIbITa ACATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH.

1) naTpHOTHYECKOT0 BOCTIMTAHUA '

IICHHOCTHOT'O OTHOIICHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy9YHOMY HACJICIHUI0, TIOHMMAaHHWS 3HAYCHUS XWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOUW WH(MOpMarmendn o
MEPEAOBBIX JOCTHKEHHUSIX W OTKPBITHUSAX MHPOBOM M OTECUCCTBEHHOH XHMHUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA,;

2) TPa’KIaAHCKOT0 BOCTIMTAHUS

MPEICTABIICHUS O CONMAIBHBIX HOpPMax U TMpaBUaX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YICOHOMCCIIEI0BATEIBCKOM, TBOPUSCKOM 1 IPYTHX BUAAX ACATESILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOH JEATEILHOCTH IIPH BBIOJHECHUN
y4eOHBIX, ITO3HABATCIIBHBIX 3aja4, BBITOJIHCHHM XWMHUYECKHX JKCIICPUMEHTOB,
CO37aHUH YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO U B3aUMOITOMOTIIN
B IIpoLIecce 3TOM y4eOHOI AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TMOCTYIIKM CBOMX TOBApPHWIIEH C MO3WIIMA HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS TTOCIICCTBUN MTOCTYIIKOB,

3) HEHHOCTH HAYYHOT0 MO3HAHHUS

MHPOBO33PEHUYCCKHE TIPEIICTABIICHUS O BEIIECTBE W XWMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIONINE
OCHOBY JIJI TOHUMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHPOABI, B3aUMOCBA3SIX 4YEJIOBEKa C
IPUPOTHON CPEAOH, O POJIM XUMHUH B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO03HABATEIILHBIC MOTHUBHI, HANIPaBJICHHBIC HA IMMOTYYEHUE HOBBIX 3HAHWU 10
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJI0IaeMBIX IPOIECCOB M SBICHHM,
M03HABATEJIbHON, MH(MOPMAIMOHHOW W YHUTATCIBCKON KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSTENILHOH palbOoThl C Y4YCOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYpPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH,

UHTEpeC K OOYyYCHHI0O W TI03HAHMIO, JHO003HATECIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, IPOCKTHOM M  HMCCIIEIOBATEIbCKOMN
JESATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYy4YeHUS B
JTaJIbHCUIIIEM



4) popMHUpPOBAHHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH J>KW3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBbIN 00pa3 »KWU3HMU, OCO3HAHWUE MOCIEICTBUN U
HEMIPUATHE BPEAHBIX IPUBBIYEK (YIOTPEOICHHS alKOrojs, HAPKOTHUKOB, KYPCHHS),
HEOOXOJUMOCTU COONIOJIEHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYCCKUMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTHUYECKOMY M3yUEHUIO TTpodeccuil u Tpylia pa3iuyHoro poja,
YBaKCHHE K TPYAY U pe3ysibTaTaM TPYI0BOU ACATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWH 10  XHWMHH, OCO3HAaHHBIA  BBIOOP
WHINBUYATbHON TPAeKTOPUU MPOAOKEHHUS 00pa3oBaHUs C YIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBECHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHenHon npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B TPOECCUOHATIBHON Cpe/ie;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUA:

AKOJIOTHYECKH 11EJIECO00pa3HOE OTHOIICHUE K MMPUPOIE KAaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHHUMAaHUE IIEHHOCTH 30pPOBOTO U
O6e3omacHOro oOpa3za JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3HYECKOMY M TICHXHYECKOMY 370pPOBBIO, OCO3HAaHHUE IIEHHOCTH COOJFOACHUS
npaBuI 0€30MMACHOTO MTOBEICHUS MTPH pabOTe C BEMIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOKAOIIKX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSA, TMOJy4aeMble MPU U3YYCHUU XUMHH, IS
pelieHus 3aj1a4, CBI3aHHBIX C OKPY>Kaloleld MPUPOIHON CPEIOM, JJIsI TIOBBIIIEHUS
YPOBHSI  DKOJIOTHUYECKOH  KyJIbTYpPhl, OCO3HAHHUSA TJOOAIBHOTO  XapakTepa
AKOJOTHYCCKUX TMPOOJIEM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTHBHOHN U COITMAILHOMN MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMeTampeaMeTHBIX pe3yJAbTAaTOB BBUICIAIOT 3HAYUMBIC IS
(bopMUPOBaHUS MUPOBO33PEHUS OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, IPHUHIIHII,
rumnoTes3a, (¢akT, CHUCTeMa, IMpPOIECC, 3KCIEPUMEHT H JAPYroe.), KOTOpbIC
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IIpPEAMETax W ITO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEIACTABICHUE O IETOCTHOU
HAYYHOW KapTHHE MHUpPa, U YHUBEpCalbHbIC yueOHbIC JelcTBHs (TT03HAaBaTeIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIE), KOTOpBIC OOCCIICUYUBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE JeHCTBUS

Ba3oBble jioruyeckue aeiicTBU:



YMEHUSl HCMOJIb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAaHUI. PacKphIBaTh CMBICI XUMHUYECKUX IMOHITUN (BBIOCISATh UX XapaKTEPHBIC
NPU3HAKK, YCTAaHABJIMBATh B3aMMOCBSI3b C JAPYTMMHU IMOHSATHSIMHU), HCIOJIH30BAThH
HNOHATHUSA JJIs1 OOBSICHEHUS OTJENIbHBIX ()AKTOB U SIBJICHUM, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMUYECKUX BEIIECTB U XMMHYECKUX peaKluy,
yCTaHaBIMBATh MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHUS,
CTPOHTH JIOTHYECKUE pacCyXIeHUs (MHIYKTHBHBIC, NETyKTUBHBIC, TI0 AaHAJIOTHH),
JIEJIaTh BBIBOJBI U 3aKIOYEHUS,

yMEHHE TMPHMEHITh B TMpolecce MO3HaHWs TMOHATUS (MpeIMeTHbIE |
METaIpPEeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIH, HCIIOJIb3YEMbIC B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO NIPUMEHSIEMbIE B XUMHH MOJEJbHBIE MPEACTABICHUS —
XUMHAYECKH 3HaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmysia U ypaBHEHHUE
XUMHUYECKON peaklMy — NpU PElIeHUN YUeOHO-II03HABATEIbHBIX 3ajad, C YUYETOM
ATUX MOJEJbHBIX NPEACTABICHUIN BBIABIATh U XapaKTEpU30BaTh CYILECTBEHHBIE
IPU3HAKHU U3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUUYECKUX PEeaKLuu,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJACTBEHHBIE CBA3M U
IPOTHUBOPEYHS B U3YUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble ucciiegoBarejbcKye 1eHCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaY€CTBE OCHOBBI JUIsl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
IPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUH;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTraHM3allMd U TPOBEICHUIO
YUYEHHYECKUX DSKCIEpPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHON padoTe.

Pabora c nndopmanueii:

yMEHHME BbIOMpaTh, AHAIM3UPOBATh WU HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3IUYHBIX BUJOB U (HOPM MPEICTABICHUS, MOIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAST  JTUTEpaTypa XUMHUYECKOTO COJICPXKAHHS, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHWBATh IMPOTUBOPEUYUBYIO H
HEI0CTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TPUMEHSATh pa3iu4yHble METOAbl U 3alpOChl MPU MOUCKE U 0TOOpe
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 334 ONPEIEIEHHOrO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOM aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeACcTaBICHUs HHGOPMALIMK U



WUTIOCTPUPOBATh pellaeMble 3a/Jaud  HECJIIOKHBIMHA CXEMaMH, JuarpaMmamu,
apyrumu Gopmamu rpadUKi U UX KOMOUHAIUSIMU,

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Y4YeOHOW U
UCCJIeIOBATEICKON JEATEIHbHOCTH MH(POPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOI0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSHHE OKPYKAOUIEH IPUPOIHON
Cpenpbl.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS

YMEHHUS 3a/1aBaTh BONPOCHI (B X0/1¢ nuanora u (Miu) AUCKYCCHH) 1O CYIIECTBY
oOcyxmaemMoli TeMbl, (QOPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHUSI ~ MPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMN
NEATeIbHOCTY B YCTHBIX M MHCBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (I1ab0opaTOpHOTO OIIBITA,
1abopaTOpHO# pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO IPOCKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJILHOM U KCCIENOBATENbCKOW  JIESITENBHOCTH  TPU  PEHICHUU
BO3ZHUKAIOIIUX TPOOJEeM Ha OCHOBE yuéTa OOIIUX WHTEPECOB U COTJACOBAHUS
no3unuii (00CyxaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALINS
COBMECTHBIX JICUCTBHUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITMIOJTHCHHON paOOThI M IPYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEIbHO ONPEACNATh LEIU JEATEeIbHOCTH, [IAHUPOBATH,
OCYIIECTBJISATh, KOHTPOJIMPOBATH U NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JEeSTeNbHOCTh, BBIOMPATh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATEIIBHO COCTABJISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYeHHS] HOBBIX 3HAHUU 00 M3y4aeMBIX OOBEKTaX — BEHIECTBAX W PEAKIIMSIX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LENIH, YMEHUE
UCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MpeijiaraeMble B YCIOBUU 3a1aHUMH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yibTATOB MO OCBOCHHUIO 0053aTEIBHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOU (denepanbHON paboyell MHporpaMMon,
BBIJICJISIIOT. OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIIOCOOBI
nercTBul, cnenuduueckue A OpeAMEeTHOM o0nacth  «XUMHUS», BUIBI
NEATeNIbHOCTH 1O  MOJYYEHHID HOBOIO  3HAHWs, €ro HWHTEpIpeTalnH,
peo0pa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYaIIUsX.

K xoniy oOyuenus B 8 kiaacce nmpeMeTHbIEC pe3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!



PaCKpbIBATh CMBICIT OCHOBHBIX XMMHYECKUX MOHSTHI. aTOM, MOJEKYIIA,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOIHOPOIHAS), BAJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIECHBb
OKHCIICHHS, XMMHYCCKas peaklms, KiIacCH(pUKAIUA peaKIuil: peakuu
COCIIMHCHUSA, PEaKIWU PA3JI0KECHUS, PEAKUUU 3aMEIICHUs, PEaKIUu
o0MeHa, 2K30- U IHAOTEPMHUYECKUE PEAKITUH, TEIIOBOM 3P PEKT peakiiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paAluyC aToMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHASI CBSI3b, HOHHAS
CBsI3b, HOH, KaTHOH, aHWOH, PpAaCTBOpP, MaccoBas JOJs BEIIECTBa
(mporeHTHAs KOHIIEHTPAI[Us) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHSITHHA U
MPUMEHSATH 3TU MTOHATHUS IPHU OMIMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
WCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJISS COCTaBIICHHS (HOPMYT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIUM;

OTIPE/ICNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHCHHSX,
CTENCHh  OKHCJICHHS  DJICMEHTOB B  OWHApHBIX  COEIUHEHMSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCYy COCAMHEHHM I10
dopMynaM, BHJ XHMHYCCKOW CBs3M (KOBaJICHTHAas MW HWOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX

packpsiBath cMbica [lepuomnueckoro 3akona J[. WM. Menpeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJjoxkeHus B llepuomnueckoin cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, ITOCTOSTHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOrajipo;

ONHUCHIBATh M XapakTepuszoBaTh TabnuuHyro Gopmy Ilepuoaudeckoit
CHCTEMBl XHMHUYECKUX DJIEMEHTOB. pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnmna (A-rpymma)» u «mobounas noarpymnmna (b-rpymma)y, manbsie u
OOJBIIIME TICPHOJBI, COOTHOCHUTH OOO3HAUCHHMS, KOTOPHIE HMCIOTCS B
tabnune «llepuognueckas cuctemMa XuMu4eckux snemeHToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB
XUMHUYCCKHX JICMCHTOB (COCTaB | 3apsil Apa, 00IIee YHUCII0 JICKTPOHOB U
pacopeeacHUe UX IO JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE 3JIEMEHTHI, HCOPTaHUUECKHE BEIECTBA,
XMMHYECKHE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIUU
BEIIIECTB, 10 TEIUIOBOMY 3 deKTy);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYSCKHE CBOWMCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJjeMeHTa Mo Gopmylie COeAUHEHUS,
MacCOBYIO JIOJIKO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOU PEAKLINHU;

MPUMEHSITH OCHOBHBIE OIEpPALIMK MBICIUTEIbHON JEATeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OOOIICHHE, CHCTEeMaTH3alllio, KIAaCCU(PUKAIINIO,
BBISIBIICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHMHUYECKMX PpEAKLIHM, €CTECTBEHHO-HAYUYHbIE METO/bI
MO3HAHUS — HaAOIIOJIEHUE, W3MEPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasTbHBIN 1 MBICIICHHBIN);

CJIeIOBATh MPABUJIaM TMOJIB30BAHUS XUMUYECKOM MTOCY 101 U TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBujaM oOpalieHusi ¢ BelEeCTBAMHU B
COOTBETCTBHUM C MHCTPYKIIMSMH TIO BBITIOJHEHUIO J1a00OpaTOPHBIX
XUMUUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(Bomoposia u KHCIOpOJa), MPUTOTOBJICHHIO PAacTBOPOB C OIPEICIEHHON
MacCOBOW J0JIE pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUE 3KCIIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB LIEIOYEH U
KHCJIOT C IMOMOIIBI0 HHAUKATOPOB (JIakMmyc, peHOI(TaTICHH, METHIOPAHIK
U JIpyTHe).

K xony oOydenus B 9 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpBhIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TMOHATHUH.: XHUMHUYECKUN
3JIEMEHT, aToM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCIICHHS, XUMHUYCCKasl PEaKlns, XUMHUUYECKasi CBSA3b, TEIUIOBOM A PeKT
peakIuyd,  MOJIb, MOJSPHBIM  00BEM,  pacTBOp,  DJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJICKTPOJUTHYECKAS] JTUCCOLMAIMNS, PEAKIIUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHUE M BOCCTAHOBJICHUE, aJIJIOTPOITHS,
aM(OTEepHOCTH, XUMHYECKast CBSI3b (koBascHTHa, MOHHa,
MeTaJlIMYecKas ), KpucTaTnyeckas pemeTKa, Koppo3usi METaJIOB, CIIABBI,



CKOPOCTh XMMHUYECKOW pPEAKIMH, MPEICIbHO JOMYCTUMAsI KOHIIEHTPALUS
ITJIK BemiecTBa;

WUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHYECKHUX TMOHSATHH U
MPUMEHATH THU MTOHSITHUS MPU OTMIMCAHUM BEIIECTB U UX MPEBPAILLICHUH;
UCIIOIb30BaTh XUMHYECKYIO CHMBOJIUKY JUJISI COCTaBJieHUS (opMyll
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3JMYHOTO COCTaBa, NPHUHAIJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COCAMHEHUU 1o (QopMysaM, BUJ XUMHYECKOU
cBs3M (KOBaJICHTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COCAMHEHUSIX, 3apsA]l MOHA MO XUMUYECKOU (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHMYECKUX COCIMHEHUH, THUIl KPUCTAIUIMYECKON
PEIIETKN KOHKPETHOTO BEIIIECTBA,;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE. ONHUCHIBATH M XapaKTepPU30BaTh
tabmmmunyio (opmy [leproamueckoil CHUCTEMBl XMMHYECKHX DSJIEMEHTOB:
pasnuyaTh IOHATHS «TJaBHas mnoArpynmna (A-rpymma)y U «Imo0odyHas
noarpynmna (b-rpymma)», Manble W OONbBIIME TEPUOMABI, COOTHOCHTH
0003HaYEHUsI, KOTOPhIE UMEIOTCS B IEPUOANIECCKON TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W
3apsi Anapa, oOllee 4YUCIO SIEKTPOHOB U paclpeieieHue ux Mo
SIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHHU
CBOMCTB AJIEMEHTOB M HMX COCAWHECHUN B MpEAeiax MajblX IMEepPUOJIOB U
IJIaBHBIX MOJATPYIIL C YYETOM CTPOCHUSI UX ATOMOB,

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYCCKHE PEaKIuH (IT0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEH OKHUCICHUS
XHUMHYECKUX 3JICMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHCHU(PUUCSCKHE XUMHUYCCKHE
CBOMCTBA NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPKIasi ONUCAHUE
MpUMEPAMU MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIUH;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUYECKOM JIHCCOLMAIMU  KHUCJIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHS pEaKiud, MOATBEPKIAIIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX  PEaAKIUN
MOCPEJACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaiaHca 3TUX PEaAKIIUA;



MIPOTHO3WPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBUSX;

BBIUMCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COCAMHCHUS,
MacCOBYIO JIOJTEO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEaKIIny;

coOr01aTh MIpaBuIIa MOJIb30BAHMS XUMUYECKON TTOCYI0M 1 TaO0paTOPHBIM
o0opymoBaHWEeM, a Takke TMpaBwia oOpamieHuss C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSMH II0 BBHITOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJTYICHHUIO M COOUPAHUTIO Ta3000pa3HbIX BEIIECTB
(aMMuaka u yrieKuciioro rasa);

IIPOBOJIUTH PEAKIINH, TIOATBEPIKIAFOIINE KaYSeCTBCHHBIN COCTAB Pa3IMIHbIX
BEIICCTB. pACHO3HaBaTh OMBITHBIM IyTEM XJIOPHUA-, OpOMHI-, WOAMI-,
kapOoHart-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OTICPAIIUU MBICIIUTEIHLHON ACSITETbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O000O0IleHHe, CUCTEMaTH3alllui0,  BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — NJII WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUl, €CTeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOJIF0/ICHUE, M3MEpPEHKE, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB
No HaumeHnoBaHue pa3iesioB u DaexkTpoHHbIe (HH(POBHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/m TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThl padoThI
Pa3nen 1. [leppoHayaabHbIe XUMHYECKHE MOHATHSI
XuMusi — BaKHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 2 bubmuoreka [JOK
' MPAKTUYECKOU ESATETLHOCTH https://m.edsoo.ru/7f41837c
YelioBeKa
BeitecTBa 1 XUMUUYECKHE bu6nuoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHelimmue npeacTaBUTETH HEOPTAHHYECKHX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK
' 00 okcuzax https://m.edso0.ru/7f41837c
Bonopon. Ilonsarue o bubnuoreka [IOK
2.2 8 1
KHCJIOTax U COMIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCBI 1 1 1 bubnuorexa [JOK
' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. Ilepuoauyeckuii 3akoH u [lepuoguyeckas cucrema xummudeckux 3jaeMeHToB J[. 1. MenaeneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnuorexa [JOK
' XHMHYECKHX djeMeHToB /I, M. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
XuMuYecKas CB3b. Bu6 10K
noInoTeKa
32 OxicmTensio- 8 2 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa [OK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
[NPOI'PAMME
9 KJIACC
KosunyecTBo yacos
JJekTpoHHbIE (I(POBbIE)
Nen/m | HammeHoBaHMe pa3esioB M TeM MPOrpaMMbl Konrtpoabnsie | IlpakTHueckune
Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3jnen 1. BemecTBO U XUuMHYecKHe peaKIIun
11 [ToBTOpEeHMEe U yrayOneHne 3HaHUH OCHOBHBIX 5 1 bu6nunorexa [IOK
' paszenoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK

peakiui

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
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13 DNeKTpoNMTHYECKas: AUCCONMAIHS. XUMUICCKUE 3 bubnmoreka [JOK
' peaKIMu B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pa3nea 2. Hemera/uisl 1 UX COeAMHEHUSH
91 OO6mras XxapakTeprucTUKa XUMHUECKUX 3JIEMEHTOB 4 bubnmoreka [JOK
' VHA-rpynmnsl. I'ajgorens: https://m.edso0.ru/7f41a636
99 OO01mas XxapakTeprucTHKa XUMUIECKUX AJIEMEHTOB 6 bubnmoreka [JOK
' VIA-rpynmnsl. Cepa u e€ coeiMHEeHus https://m.edsoo.ru/7f41a636
53 OO11ast XapaKTEpPUCTHKA XUMHUYECKUX JIEMEHTOB 7 bubnuorexa LIOK
' VA-rpynnsl. A30T, hocdop 1 UX COeAMHEHUS https://m.edsoo.ru/7f41a636
OO1m1ast XapaKTEPUCTHKA XUMHUECKUX DIIEMEHTOB
24 IVA-rpynmsl. Yrinepoa v KpeMHHH U X 8 bubmorexa [TOK
' PYTHEL POAH XP https://m.eds00.ru/7f41a636
COCTUHEHHUS
Hroro no pazneny 25
Pa3nen 3. MeTaslibl U HX COeTUHEHUSI
bu6mmoreka [JOK
3.1 06 7 4
HIHE CBOHCTEA METAILIon https://m.edso0.ru/7f41a636
bu6mmorexa [JOK
3.2 B i 16
QKHEUIITUE METAJUTBI M HX COSAMHCHHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:Kawuias cpeaa
4.1 BemnecTBa 1 MmaTepuaibl B ®KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' B P https://m.eds00.ru/7f41a636
Wroro no pasneny 3



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

bubmnoreka LIOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Ponb xumuu B 1 bu6mmoreka [JOK
YKU3HU YyernoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

9 [TonsiTue 0 MeToAaX MO3HAHUS B 1 bubmuoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
ITpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOparieHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTele BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Pasnenenune cMeceit (Ha mpuMepe 1 bubmmorexa LIOK

. p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK

0 ATOMEL H MOIICKY TEL 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE PJIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(cMMBOJTBI) XUMHUECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u c0KHBIE BEIIECTBA 1 bubmorexa HOK

P H https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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bu6mmorekxa [{OK

o ATOMHO-MOJICKYIIAPHOC yCHHe https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyina. BameHTHOCTh bubmorexa HOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENBHAS aTOMHAs Macca. bubnuorexa [JOK
OtHocuTenbHask MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHUMUYECKOr0o Bbub6morexa [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemiecTBa. MoJb. bu6mmoreka [JOK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUUYECKNE SIBIICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku ¥ ycnoBus NpoTeKaHus bubnuoreka [JOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM bubmmorexa [JOK
. P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKIHii
Krnaccudukanus XuMHaecKux
18 eakiuii (CoeMHEHMSI, PA3IIOKCHHSI bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
19 sHIMKIoneaucT. O600IIeHNE 1 nommoreka L{

cUCTeEMAaTHU3alUd 3HAHUU

https://m.edsoo.ru/ff0d40c4
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KonTponbnas padora Nel no teme

bu6morexa [JOK

20
«BellecTBa 1 XUMHUYECKUE PEAKIIAM https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocrtas
21 Bo3nyxa. Kucinopom — snemMeHT u bubmmorexa [JOK
Ayxa. poZL https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
DU3NYECKHE U XUMUYECKUE CBOWCTBA
22 Kucioposaa (peakiuu OKUCICHUS bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [TousTre 00 okcHmax
CrniocoOblI mosTyueHHst KUCIOPOAa B
23 1abopaTopuu ¥ MPOMBIIUICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt xumMuueckoi
24 peakuuu, OHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTCPMUICCKUX PEAKITUIX
Tomnuso (He(Th, Yroiab U METaH).
25 3ar ;13He1§He(11;03 yxa CIocoObI lro bubmmorexa [JOK
P Ay, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «Ilonyuyenue u cobupanue bubmmorexa [TOK
y p § https://m.edsoo.ru/ff0d4ae?
KHCIIOPO/1a, 3yUYEHUE €TO CBOKCTBY
97 Bonopoa — anemeHT u npocroe bubnuorexa [JOK
BelecTso. Haxoxxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsiTHE O KUCTOTAX U COJIAX nommorexa [O

https://m.edsoo.ru/ff0d50d2
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Crioco0rl Mmoty4eHus BOAOPOIa B

bu6morexa [JOK

30
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOnpanue BoIOPOIa bubmorera [JOK
Y onp Aopoa, https://m.edsoo.ru/ff0d4f42
W3y4YeHHUE ero CBOMCTBY
39 MossipHbIii 00bEM Ta30B. 3aKOH bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIUUECTBA
33 BEIIIECTBA ra3a 0 €ro U3BECTHOM bubmotera [JOK
0 My https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Brruncienus 005EMOB ra3os MO
34 aBHCHMIO peaKI[Md Ha OCHOBE bubmorera [JOK
yp peart § https://m.eds00.ru/ff0d5708
3aKO0HA 00BEMHEIX OTHOIICHUI Ia30B
35 duznyeckre 1 XMMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 06 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens.
37 Hacrimennsie 1 HeHACBIITCHHEIC bubmnoreka [IOK
pacTtBOpbl. MaccoBasi 10J1s1 BELIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padora Ne 5 o Teme
38 «ITpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
ONpeIeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonrtponsHas pabora Ne2 o reme bubnuorexa [IOK

«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxkcunpl: cocTas, Kiaaccudukaus,

bu6morexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK

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

aM(pOTEpPHBIX OKCHUJIOB

42 OcHoBaHHS: COCTaB, KJIacCU(DUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [JOK

43 .
OCHOBaHHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, kinaccuduxarus, bubnmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHnue u XMUMHUYECKUE CBOMCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpeaHue): HOMEHKIIATYpa, bubarorexa [JOK

46 CIOCOOBI MOTYUYEHHUS, XUMUICCKUE https://m.edso0.ru/00ad947
CBOWCTBa 4
[TpakTudeckas padora Ne 6. Perenue

47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edso00.ru/00ad9b7c
COETUHEHUI
I'enernueckas cBsI3b MEKIY

48 KJIaCCaMH HEOPTaHUIECKIX bubmorexa HOK

. p https://m.eds00.ru/00ad9a50

COCTMHECHHM

49 O06001IEeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUMN https://m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 no reme
" bu6mmoreka [JOK

50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

COETUHEHUI"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKH KIacCUPUKAIII

bubmnoreka [IOK

51 XUMHYECKHX 31eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX DJIEMEHTOB
[Tepuoanueckuii 3aK0H U
59 [leproanueckas cucrema bubnnorexa [JOK
XHMHUYECKUX djieMeHToB /I, M. https://m.edso0.ru/00ada52c
Menpeneena
53 [Tepuopl, TpyIIIIbL, 110 TIITBI bubmmorera [JOK
PHOAEL TPYTHEL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000J09eK
. bu6mmoreka [{OK
55 aToMOB 35ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl J. 1. MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 ITOJI0KECHHUIO B bubmuoreka [JOK
[Tepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue llepuonnueckoro 3akoHa
57 JUIS pa3BUTHUS HAYKHU U MPaKTUKU. /1. bubmuorexa [IOK
N. MenaeneeB — y4€HbIi, NeIaror 1 https://m.edsoo.ru/00ada96e
IpaKJIaHUH
PesepBHbIil ypok. O6001ICHHE 1
P P N bubmuoreka [JOK
58 CHCTEMAaTH3alus 3HaHMIA /

Bcepoccuiickas nmpoBepounas pabota

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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KonTponbnas padorta Ned o teme
«Ctpoenue atoma. XuMHuecKas

bu6mmoreka [JOK

59 . 1 https://m.edsoo.ru/00adb48
cBs3b» / Beepoccuiickas 5
poBepoyHas padbora -
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKHX AJIEMEHTOB https://m.edso0o.ru/00adaab8
bubmnoreka [IOK
61 HonHas xumuccKas Casb ! https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XUMUYECKas 1 bubnnorexa [JOK
CBSI3b https://m.edso00.ru/00adaab8
63 KoBanenrHas HenosspHas 1 bubnuoreka [IOK
XHMHUYECKasl CBSI3b https://m.edso00.ru/00adaab8
bu6mmoreka [JOK
4 1
6 Crenens, oxucIeHus https://m.edso0o.ru/00adae28
bu6mmoreka [{OK
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC
65 1 https://m.edsoo.ru/00adb07
peaxkuuu 5
Bbu6mmoreka [JOK
66 OKHCIIUTEIN U BOCCTAaHOBHUTEIU 1 https://m.edsoo.ru/00adb07
6
PezepBHblil ypok. O0o01eHue u
67 CHUCTEeMaTHU3aIvs 3HaHUH 110 TeMe 1 bubmuoreka [JOK
«CTtpoenne atoMa. XuMHUUYECKast https://m.edso00.ru/00ad9ch2
CBSI3bY
68 PesepBHbIit ypok. O600ICHNE 1 1 bubnnorexa [JOK
cUCTEeMaTHu3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuyecTBo 4acoB

IToHsATHE O TOMOTEHHBIX U
IreTCPOrcHHLIX PCAKIUAX.

DJIEKTPOHHbBIE
Ne Hdara
Tema ypoka Kontpoasnbie | IlpakTnyeckue uugposkie
n/n Beero H3y4eHust
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. BemecTBo U XUMHYeCKHeE
peakuun 19
[Tepronuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [{OK
XAMUYECKUX demMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH bubnmorexa [JOK

2 CBOMCTB XUMHUYECKUX DJICMEHTOB 1 https://m.edsoo.ru/00adbéb
MEPBBIX TPEX MEPUOOB 6

3 Knaccudukanus u HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMU4eCKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtpouabnas pa6ora Nel no reme

) «IloBTOpEHUE U yrirybjaeHne 3HaHUM 1 1
OCHOBHBIX Pa3J/IelioB Kypca 8 kiacca
Krnaccudukanus XuMHIecKux

6 peaKIuii Mo pa3aTuYHbIM MMPU3HAKAM. 1 bubnmnoreka [JOK

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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[TonsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. GakTOPsI, BIUAIOIINAEC HA

bu6mmoreka [{OK

-
CKOpPOCTh XUMHYECKOW PEaKIuu U https://m.edsoo.ru/00adbe9a
XUMHUYECKOE pPaBHOBECHE.

3 OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIC bu6moreka [JOK
peakuuu https://m.edsoo.ru/00adcade

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOJIUTHUECKON

10 C(I:)O na I/II/IpCI/IJIBHBIe U ciaabbie bubmmorexa [JOK

u :
A At https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
bu6mmoreka [JOK
11 Honnblie ypaBHEeHHsI peaKIuit https://m.edsoo.ru/00add44
8
bubmuoreka [JOK
12 HonHble ypaBHEHHs peakui https://m.edsoo.ru/00add44
8
XUMHYECKHE CBOMCTBA KHUCIIOT B bub6mmoreka [{OK

13 OCHOBAHHH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH 8
XHUMHUYECKHE CBOMCTBA COJICH B CBETE bubmuoreka [JOK

14 npeAcTaBIeHUN 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUIECKON TUCCOLIUAIIUU 2

bu6mmoreka [IOK
15 [TonsiTne o runponuse conen https://m.edsoo.ru/00add9d

4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

bu6mmorekxa [{OK

16 IlonsTre o ruaponuse conen 1 https://m.edsoo.ru/00add9d
4
O00011IeHIE U CUCTEMATHU3AIIUS Bubmiorexa [JOK
17 . 1 https://m.edsoo.ru/00addd1
3HaHUH
2
[TpakTuyeckas padora Ne 1.
18 «Perenune 3KCIepUMEHTATBHBIX 1 bubmmorexa [JOK
p https://m.edsoo.ru/00addbfa
3aa9»
KonTpoabHnasi padota Ne2 o teme
19 «DIEKTPOIUTHYECKAs TUCCOLMALINS. 1 bubnumorexa [IOK
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
Pa3nen 2. Hemeta/uibl 1 X o5
CoeTUHEHUsI
20(1) OO0rmas XxapaKTepruCTUKA HEMETAILJIOB. 1
OO11ast XxapaKTEpUCTHKA TaJIOTCHOB.
21(2) anhldlnqecxljde CB](:))I\/'ICTBa Ha TpuMepe 1 bubmmorexa [TOK
puMep https://m.edsoo.ru/00addfe2
xJyiopa.l’anoreHBoopoasL.
Xnopooaopoa. CossiHast KUCIIOTa,
22(3) XMMHUYECKHE CBOMCTBA, ITOIyYCHHE 1 bubmorexa HOK
Ty ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTrueckas padora Ne 2 o teme
23(4) «[TonmyueHue COMSTHON KHUCITOTHI 1 bubmorexa HOK
y N . ' https://m.edsoo.ru/00ade348
U3y4YeHHEe €€ CBOMCTB)
Berauciienus mo ypaBHEHUsIM
. bubnuoreka [JOK
24(5) XUMUYECKUX PEAKIU, €CITH OJIUH U3 1

pe€arcHToOB 1daH B H30BITKE

https://m.edsoo0.ru/00ade488
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OO6mras XxapakTeprucTHUKa JIEMEHTOB
VIA-rpynmel. Cepa. AIJIOTpOTTHBIC

bu6mmoreka [JOK

25(6) MOIU(BHUKAIIMH CEPbl. XUMHUYCCKHE https://m.edsoo.ru/00ade64a
cBoiicTBa cepsl. Cepa u eé https://m.edsoo.ru/00ade64a
COEUHEHHS B TIPUPOJIE.

CepoBogopo, CTPOCHHUE,
26(7) (bnznquKEe u an\)mquKHe CBOICTBA bubmorexa HOK
' https://m.edsoo.ru/00ade802
Cynbdunsl.
Oxkcupl cepsl. CepHas KUCIIOTA,
27(8) busnUeckre 1 XUMHUYECKUE CBOMCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHUE.
XUMUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba

28(9) MOJyYECHUSI CEPHOW KUCIIOTHI. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpelibl COeAMHEHUSIMU
cepbl

29(10) Brruncnenne MaccoBoOi 10JIM BbIXO/1a bubnnorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHUKa JIEMEHTOB

30(11) VA-rpynnsl. A30T, paclipocTpaHEHHE bubnnorexa [JOK
B Ipupoe, hpuznyeckue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBONCTBA
AMMUak, ero ¢puznyeckue u

. bub6mmoreka [IOK

31(12) | xuMHYECKHE CBOWCTBA, MOyUYECHHE U

IIPUMCHCHHC. Conu aMMOHHS.

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
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[Ipaktuyeckas padora Ne 3 o Teme

bubmnoreka [IOK

32(13) «HovnyquI/Ie aMMHaKa, H3y4eHHE ero httos:ffim.edsoo.ru/00adf180
CBOWCTBY :

33(14) Oxcunpbl a3ota. A30THask KUCIIOTA, €€ bubmmnorexa LIOK
(bu3HUecKre 1 XUMUYECKHIE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHWUS B KAU€CTBE MUHEPATbHBIX

34(15) NoOpeHHiA. XUMUIECKOe bubmotera [JOK
YAORP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH cpeibl
COCIMHEHUSIMH a30Ta
®dochop. Oxeun pochopa (V) u

35(16) (bocg)o pHasI ann%)Ta q)q)pll)sn(qe)cxne u bubmotera [JOK

P . https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOWCTBA, MOTyUCHHE
Hcnonb3oBanue GocaToB B

36(17) Ka4yeCTBE MUHEPAIIbHBIX Y100PEHUI. bubmunorexa LIOK
3arpsi3HEHUE TPUPOTHOMN CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
OOm1ast XxapaKTEepUCTHKA 3JIE€MEHTOB

37(18) IVA-rpynmnel. Yraepogn, bu6muorexa LIOK
pacnpocTpaHeHHE B IPUPOJIE, https://m.edsoo.ru/00adfd9c
¢bu3nvecKkre 1 XUMHYECKUE CBOCTBA
Oxcunpl yraepona, ux pusnyeckue u

38(19) XMMHMYECKHE CBOMCTBA. bu6muorexa LIOK
DKOJIOTHUECKHUE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

39(20) | VYromnbHas KuCIOTa U €€ COU bubmorera [JOK

https://m.edsoo.ru/00ae006c¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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[IpakTuueckas padora Ne 4 o Teme

40(21) "[TonmyueHue yrieKkucioro rasa. 1 bubnuoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TTOHATHS 00
41(22) | opraHMYECKHX BEIIECTBaX KaK O 1 bubmmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepoaa
bu6mmoreka [IOK
42(23 Kpemnwii u ero coenmnHeHus 1
(23) P A https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Perenue

43(24) 3KCIIEPUMEHTANBHBIX 3aJ1a4 10 TEME 1 bu6mmoreka [IOK
«BaxHeimume HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KountpoanHnas padora Ne3 o teme
«BaxHeime HeMeTaIbl U UX bubmuorexa [JOK

44(25) 1
COEIUHEHUSI https://m.edsoo.ru/00ae0el8
Paszgea 3. Merauibl 1 X 20
COeTUHEHUS
OO6m1as XxapaKTepuCTUKa XUMHUIECKUX
AJIEMEHTOB — METAJIJIOB.

45(1) Merannuueckas CBS3b U 1 bubnuoreka [JOK
METaJUIMYECKast KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3nveckre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bu6mmoreka [JOK

46(2) DNEeKTPOXUMHUYECKHUI psijt 1

HaIpSHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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O61ue crnocoObl MOTyUYEHHS
meTa1oB. CruiaBel. Beruncienus no

47(3) ABHCHHSM XUMHUYECKUX PCaKIHi bubmorexa HOK
P peariuti, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEarcHTOB COJCPIKUT
puMecu
bu6mmoreka [JOK
48(4) Horsrite 0 KopposHH MeTanon https://m.edso00.ru/00ae1278
bubmuoreka [JOK
4
90) [lenotrbre MeTaMIb https://m.edso00.ru/00ae14b2
50(6) Okcubl ¥ TUIPOKCUIBI HATPUS U bubnnorexa [JOK
KaJus https://m.edso00.ru/00ae14b2
51(7) [IlenoyHO3EMENBHBIE METATIIBI — bubnnorexa [JOK
KaJILIIUA ¥ MarHUi https://m.edsoo0.ru/00ae15e8
N bu6mmoreka [JOK
52(8) BaKHCHIIME COCIMHCHI KalL IS https://m.edso0.ru/00ae15e8
53(9) JKécTkoCcTh BOJIBI M CIIOCOOBI €6 bubmuoreka [JOK
yCTpaHEHUS https://m.eds00.ru/00ae1886
54(10) O606HjeHHe U CUCTEMATHU3aLUs
3HAHUH
[MpakTudeckas padbora Ne 6 mo Teme
55(11) | "XEécTkocTb BOABI U METOBI €€ bubmmorexa LOK
. https://m.edso0.ru/00aelae8
YCTpaHCHUS
. bubnuorexa [JOK
56(12) | Amomnuinii https://m.edso00.ru/00aelc64
57(13) AmMpoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHU/IA https://m.edsoo0.ru/00aelc64
58(14) | JKeneso bu6mmoreka [{OK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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

Oxcupl, TUIPOKCHUIIBI U COJIU JKele3a

bubmnoreka [IOK

59(15
(15) (1) u xemne3a (1) https://m.edsoo.ru/00ae35e6
O06o0mIeHne U cucTeMaTH3aIus
60(16) o t
3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenue
61(17) JKCIIEPUMEHTAJILHBIX 3a]a4 110 TEME bubmunorexa LIOK
«BaxkHenmme MeTaJlIbl U UX https://m.eds00.ru/00ae3de8
COETUHEHUS»
Boruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OJUH U3
62(18) pEareHTOB 1aH B U30BbITKE WIH bubmmorexa LIOK
COAEPKUT puUMecH. Brrunciienus https://m.eds00.ru/00ae1750
MAacCOBOM JOJIM BBIXOJa MTPOAYKTa
peakuuu
O0600111eH1E U cucTeMaTU3alus
63(19) o t
3HAHUI
KonTtpouabnas padora Ned o reme
64(20) | «BaxHneime METAUTBI U KX
COCIUHECHHUSI
Paznen 4. Xumus u oKpy:Kamuas
cpena
65(1) BemecTBa u Marepuansl B bu6mmoreka [{OK
MOBCEIHEBHON KU3HU UeJIOBEKA https://m.edso0.ru/00ae3f50
66(2) XHUMHUECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKpY>Kalolleu cpeabl https://m.edsoo.ru/00ae4270
67(3) Ponp xumun B perenun bubnuorexa [IOK

9KOJIOTMYECKUX MPoOIemM

https://m.edsoo.ru/00ae4270
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O0001IeHYE ¥ cCUCTEMATU3 AU

bu6mmorekxa [{OK
https://m.edsoo0.ru/00ae0d0a

68 3HAHUHU ] 1 https://m.edsoo.ru/00adb33c
3a Kypc 9 Kjacca. https://m.edsoo.ru/00ad9cb?2
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME
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IHHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOH ITPOI'PAMMBI

8 KJIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMbIe NnpeaAMETHLIC PE3yJIbTAaThbl 0CBOCHUSN OCHOBHOI
06p330BaTeﬂbHOI7I nmporpaMmbl OCHOBHOI'O 001Iero 06p330BaHI/Iﬂ

1

ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TTOHITHUS

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSATHI. aroM,
MOJICKYJIa, XUMHYECKHH 3JEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, cMech (OAHOpPOIHAS M HEOIHOPOJHAs), BaJICHTHOCTH,
OTHOCHUTENIbHAsI aTOMHAas W MOJICKYJISIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIpPHas Macca, MaccoBas J0Js XUMHUYECKOTO
dJIEeMEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKas peaKIlus,
KIacCUpUKALUsl  peakUuid: peakluud COCAUHEHHUS, PEaKIUuu
pPasNIOKEeHUS, PEaKIUM 3aMEIICHHUs, PEaKIUu OOMeHa, 9K30- |
SHIOTEPMUYECKUE PEAKIMH, TETUIOBOU 3((EKT peakiuu, pacTBop,

MaccoBas JI0Jis BelecTBa (MpOIEHTHAs KOHIICHTPAIIKS) B paCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XMMHUUYCCKHX MOHATHH U

MNPUMCHATDH 3TH MOHATHA IIPU OITMCAHUH BCUICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUISl COCTaBICHHS (OPMYI

BEIIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

1.4

pPaCKprIBaTb CMBICII 3aKOHOB COXpPAaHCHUA MacCChbl BCHICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YYCHHUSA, 3aKOHa

ABorazipo

1.5

onpeaAcIsATb  BAJICHTHOCTH AaTOMOB  JJIEMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIacCU(PUIMPOBATh XUMHUYECKHE peakuuu (M0 YUCIY U COCTaBy

Y4YaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY 3 deKTy)

1.7

BBIYHUCIATh OTHOCUTCIBHYIO MOJICKYJIAPHYHO W MOJIIPHYHO MACCBI

BCIICCTB

1.8

BBIYUCIISATh MAaCCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTa Mo (opmyIie

COEIUHEHUS,

1.9

BBIUHUCJIATH MACCOBYHO JOJIIO BCIIECTBA B PACTBOPE




1.10

MNPUMCHATH €CCTCCTBCHHOHAYYHbBIC METO/AbI ITIO3HAHUSA — Ha6J'IIOI[CHI/I€,
HU3MCPCHUC, MOZJCIIMPOBAHUC, SKCIICPUMCHT (peaJ'ILHBIfI u

MBICJICHHBII)

ITo Teme: «BaxkHeiiue npeACTaBUTEIN HEOPTAHUYECKUX BEIIECTBY»

2.1

pPacCKpeIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MMOHATHH . OKCH [,

KuUCJ10Ta, OCHOBAaHUEC, COJIb

2.2

ONpeaACIsAThL MPUHAAJICKHOCTL BCHICCTB K OHpCI[CJIéHHOMy KJ1acCy

coeIMHEeHMH 10 hopmyiam

2.3

KJIacCU(PUIIMPOBATH HEOPTAHUYECKUE BEIIECTBA

2.4

XapakTepu3oBaTh (OMHCHIBATH) OOI[ME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/asi OMUCAHUE TTPUMEPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XHUMHYECKUX

peakuuii

2.5

MMPOrHO3UPOBATH CBOIMCTBAa BEIISCTB B 3aBHCHUMOCTH OT UX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTECKAHUA XUMHUYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

CIEN0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOM TIOCYAOM U
1ab0opaToOpHBIM 000PYJOBaHHUEM, a TaKXKe MpaBHiIaM OOpaleHHs ¢
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBITOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BeliecTB (BOIOPOIA M KHCIOPO/a), TPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA, MIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
M0 PAclO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IHOMOIIbIO

UHIMKATOpoB (JlakMyc, heHondranerH, MEeTHIIOPaHXK U IPyTHUE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

ITo teme: «llepmomnueckuit 3akoH u lIlepuommueckas cucrema
xuMuueckux anemeHTtoB JI. M. MengeneeBa. CTpoeHHE aTOMOB.

Xumundeckas cBI3b. OKUCIHTEILHO-BOCCTAHOBUTCILHBIC peakuum»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHUH. AApO aroma,
3J'IeKTp0HHbII71 clIoM aToMa, aTOMHasAa 0p6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKasd CBA3b, IMOJApHAsA W HCHIOJIpHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPpULIATCIbHOCTG, HOHHAsA CBA3b, HOH, KAaTHOH, AaHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUE 3JICMCHTBI




3.3

OTNHUCHIBATh U XapakTepU30BaTh Ta0Iu4HY0 hopmy [lepuoaunaeckoit
CHUCTEMBl XMMMYECKHX 3JIEMEHTOB. DPa3UyaTh MOHATHS «TJIaBHas
noarpymnna (Arpymma)» U «mobounas mnoarpynma (brpymma)y,

«MAaJIbIC» M «OOJIBbIITNE TIEpUOabI

3.4

packpsiBaTh cMbica [lepuonnueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IMOHWMAaHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOWCTB XHWMHYECKHX DIJIEMEHTOB OT UX IIOJIOKEHHUA B

Ilepnonnueckoi cucreme

3.5

COOTHOCUTh  O0O3HAu€HUs, KOTOpblE HUMEIOTCS B  TabIUIEe
«llepnonnyeckas  cucremMa  xXxumuueckux  anementos .M.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XMMHUUYECKHX OJJIEMEHTOB (COCTaB M 3apsa sjapa, olliee 4YHcio

3JICKTPOHOB U PACIPE/ICIICHUE UX IO AJICKTPOHHBIM CJIOSM)

3.6

OMpeCaACIIATh CTCIICHDb OKHCJICHHSA  3JICMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOU CBSI3U (KOBaJ'IeHTHa}I u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemiecTBo 1 XUMHUYECKast peaKnus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IOHATHM: pacTBOp,
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT TUCCOLMALUS,
peaKkIMy MOHHOro 0OMeHa, KaTaiau3aTrop, XMMHYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxiuy, OKHCIIUTETb,
BOCCTAHOBUTENIb, OKHCICHHE U BOCCTAHOBIIEHHUE, aAJLIOTPOIUS,
aM(pOTepHOCTh, XHMHUYECKash CBs3b  (KOBaJEGHTHAs, HWOHHAas,
METaJIMYeCKas), KPUCTAUIMYECKas pPemETKa, CIUIaBbl, CKOPOCTh

XAMHUYECKOU pCaKnuu

1.2

HIUIFOCTPUPOBATb B3aUMOCBSA3b OCHOBHBLIX XHUMHUUYCCKUX MOHATHH U

MNPUMCHATH 3TH MMOHATHA IIPHU OITMCAHUU BCUICCTB U UX HpeBpaHICHI/If/'I




1.3

COCTaBJIATh YPAaBHEHHUsSI JJIEKTPOJIUTUYECKON JAMCCOLMALMM KHUCIIOT,
LIEJI0YEN U COJICH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUil

HOHHOTO 0OMEHa

1.4

PaCKpBIBATE CYITHOCTH OKUCIIMTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THX pCaKHI/Iﬁ

1.5

IIPOBOJUTH PACYETHI I10 YPABHEHUIO XUMUYECKOU pEeaKIuu

ITo Temam: «Hemetaiuibl 1 UX coeguHeHUs» U «MeTamiabpl U HX

COCAUHECHUA»

2.1

xapakTepu3oBaTh  (OmHMCHIBaThH) 0OImME W CHEHU(PHYCCKHE
XUMHUUYECKHE CBOMCTBA MPOCTHIX U CI0KHBIX BELIECTB, MOATBEPKAAS
OIMCAaHWE TPUMEPAMH MOJIEKYJIAPHBIX W HWOHHBIX YpaBHEHHI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAIOIUX CYIIECTBOBAHUC

IeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXXHOCTHU ITPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX

2.4

Clle/IoBaTh MPaBWJIaM TIOJIb30BaHUS XMMHYECKOW MMOCYI0H U
1abopaTOpHEIM 000PYJIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUS C
BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSAMH IO BBIMOJHEHUIO
Ha60paT0pHBIX XUMHUYCCKUX OIBITOB IO MOJYUYCHHUIO U COGI/IpaHI/IIO

ra3000pa3HbIX BelecTB (aMMHaKa U yIIIeKUCIIOro rasa)

2.5

MPOBOAMTh PEAKIUH, MOATBEPKIAIONINE KAYECTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womuza, KkapOonat, Qocdar, cumukar, cynbdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHUS, HOHBI U3yYE€HHBIX METaJUIOB,

MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

[To Teme: «XuMHSI U OKpYXkKaromiasi cpeaar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMuyeckux moHsaTuil: [1JIK

BCIICCTBA, KOPPO3Us METALJIIOB

3.2

MPUMEHSATh OCHOBHBIC ONEPAIMH MBICIUTEIBHONU ACATEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEeMAaTH3alluIo,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI HM3Yy4CHHS
CBOWCTB BEIIECTB M XWMHUYECKHX PEaKIIMH; €CTECTBEHHOHAYUYHBIC

MCTOJBI IIO3HAHHUA — Ha6JIIOl[CHI/Ie, HU3MCPCHUC, MOICIUPOBAHHEC,




IKCIIEPUMEHT (peabHbI U MBICIICHHBI)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHaqaanHe XHUMHWYCCKUEC ITOHATHA

11

[Ipeamer xumuun. Poiap XumMuu B KU3HM 4YeJIOBEKa. XUMHUSA B CUCTEME HaykK.
Tena u BemectBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

Ilousrue o MCTOAaX ITO3HAaHUA B XUMHU. YwucTteie BCIICCTBA U CMCCH. Crioco051

paszaeneHust cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue 3jeMeHTbl. CHMBOJBI XUMHYECKHX

SJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

1.4

XuMuueckas (bopMyna. BanentHocTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MNOCTOSAHCTBA cocCTaBa BC€IICCTB. OtHocHUTENbHAS aTOMHas macca.
OTHOCUTENLHAA MOJICKYJIIpHas Macca. MaccoBas 107 XUMHUYECKOTO

9JICMCHTA B COCIMHCHUHN

1.5

KonngectBo BemecTa. Monbs. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M YHUCNA CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo Qopmynam

XUMHNUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

OuU3NYECKHE U XUMUYECKUE ABJIEHUA. XUMUAYECKas peakuus U €€ MpU3HaKH.
3aKkOH  COXpaHEHHMs]  MacChl  BEIIECTB.  XHUMHUYECKHE  ypaBHEHMS.
Knaccupukaiuss  XUMHYSCKHX — peakiuii  (COeIMHEHMS,  pa3jIoXKEHH,

3aMellleHus1, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT. 3HAKOMCTBO C XHUMHYECKOW IIOCYIOH, C
MpaBuIaMu paboThI B TaOOpaTOpuu U npuéMamu oOpareHus ¢ 1abopaTopHbIM
o0opyaoBaHHEM, H3y4YeHHE M ONucaHue (PU3NYECKHX CBOWCTB 00paslioB
HEOPraHMYECKUX BEHICCTB, HaOmofeHHe (¢u3nveckux (MJIaBICHHE BOCKA,
TastHUE JIbJIa, pACTUPAHKE caxapa B CTYINKE, KUIIEHHE U KOHACHCAIUS BObBI) U

XUMHUYECKHX (FOpEHHE CBEYM, MPOKAIMBAHHE MEIHOH  MPOBOJIOKH,




B3aMMOJICHCTBHE MeJla C KHCIOTOM) SIBJICHWH, HAOJIOJICHHE W OIHCAHUE
NPU3HAKOB MPOTCKAHHWS XUMHUECKUX peakiuii (pasjiokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCIOTHI C XJOPHAOM Oapwsi, pasioKeHHE
rugapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE JKeJie3a C pAaCTBOPOM
comu meau(ll), n3ydenue crioco60B paszzencHus cMeceit (¢ MOMOIIBbIO MarHHUTA,
¢buIbTpOBaHKE, BBIMIAPUBAHKE, AUCTWILIAIMS, XpoMarorpadus), IpoBeIcHUE
OYMCTKH TIOBAPEHHOW COJIM, HAONIOJCHUE W ONHCAaHWE pPe3yJIbTaTOB
MIPOBEJICHUS OIBITA, WITFOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MAcChl, CO3/1aHNe

Moieseit MoteKy 1 (IapoCcTepKHEBBIX)

Baxwuerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech raszoB. CocraB Bo3myxa. Kuciopox — 3i1eMeHT W mpocroe
BemecTBo. HaxosxaeHune kuciopona B Mpupoje, GU3HYECKHe U XUMHYESCKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenue kuciaopoaa. CrnocoObt
NOJy4eHHs KUCIIOpOoJa B JIA0OpAaTOPUU M MPOMBIIUICHHOCTH. KpyroBopot

Kucinopoaa B npupoze. O30H — anoTponHas MoaAUpUKaLUs KHCI0poa

2.2

TemnoBoit 3dexT XumMudeckol peaxkiuu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUUYECKHE peakluu. TOIUIMBO: yroyb U MeTaH. 3arpsA3HEHNe

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3G PeKTa, pa3pylieHHE 030HOBOTO CII0s

2.3

Bognopoxn — snemeHT u npocroe Bemectso. Haxoxnenue Boaopoaa B MpUpOJE,
¢u3uyecKkue M XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CHOCOOBI IOTYYEHHS.

Kucnots! 1 conu

2.4

MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSM

2.5

dusnyeckre CcBoicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpHI.
HaCLIIJ_IeHHBIe N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBass 10151 BelIeCTBa B pacTBOpPE. XHUMHYECKHE CBONCTBA BOJIBI.
OcHoBanus. Posb pacTBOpoB B MpUpOJE U B KU3HU yenoBeka. KpyroBopot
BOJBI B TMpPHUPOJE. 3arpsA3HEHHE MNpUPOIHbIX BoJ. OXpaHa W OYHCTKA

MPUPOAHBIX BOJL

2.6

Knaccudukanus neopranumdeckux coeaumHenuit. Oxcuabl. Knaccudukarus
OKCHIOB. cojieoOpasytomue (OCHOBHbBIC, KHCIOTHbIE, aM(OTEepHbIE) |
HeconeoOpa3yromue. HomeHknarypa okcunoB. @u3n4eckue U XUMHUYECKUE

CBoicTBa OKCUAOB. [lomyueHne okcuaoB

2.7

OcHoBanms. Knaccudukanus ocHOBaHWH: MIETOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYECKHE U XUMUUYECKUE CBOKMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI




2.8

Kucnorel. Knmaccudukammst kucnor. Homenkiarypa kuciaor. Ouszndeckue u
XUMHYECKHE cBoiicTBa KHUCHOT. Pan aktuBHoctu MetaiuioB H.H. bekerosa.

[Tomyuyenue kucnot

2.9

Comu. Homenknarypa comneit. @usnyeckne U XUMMUYECKHAE CBOWCTBA COJICH.

ITommyuyenue conen

2.10

I'eneTndeckas CBA3b MCKAY KIaCCaMU HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMUYECKUN OKCIIEPUMEHT. KAuECTBEHHOE OIPEACIECHUE COAEPIKAHUS
KHCJIOpO/ia B BO3AyXe€, MOJydyeHHe, cOOMpaHue, paclo3HABAHUE U U3Yy4YEHUE
CBOWCTB KUCIJIOPO/1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BOBHHKHOBEHHMS U MPEKpaIleHNs ropeHus (Ioxxapa), 03HaKOMIICHHE
¢ o0pa3lnaMu OKCHJOB M OINKMCAaHUE HMX CBOWCTB, MOJy4eHHUE, coOMpaHue,
pacro3HaBaHWE W U3y4YCHHE CBOMCTB BOjopojna (ropeHue), B3auMojeHCTBHE
BOJIOpOJa C okcumom  meau(ll) (BO3MOKHO MCTIONb30BaHUE
BUJICOMATEPHAJIOB), HAOIOJCHUEe 00pa3IOB BEIIECTB KOJMYECTBOM 1 MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO, MPHUTOTOBICHHE PACTBOPOB C OMNPEACIEHHON MAacCOBOM
JI0JIE PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOABl C METAUIAMH
(matpuem u KajpinueMm) (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHUATIOB),
ONpEACIEHUE PACTBOPOB KHUCJIOT M IIENOYEN € MOMOULIbIO HHAMKATOPOB,
UCClIeIoOBaHHEe OOpa30B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIoIeHue W3MEHEHHsT OKPAacKM HMHIUKAaTOPOB B PacTBOpax KHUCIOT U
mienouei, uzyuenue B3aumoseiicteus okcuna meau(ll) ¢ pactBopom cepHO#
KHCJIOTBI, KHUCIOT € METaJlllaMH, peakUud HeUTpanus3aluy, IO0JIy4eHHe
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOIO MeTaula APYTUM U3
pacTBOpa COJM, PELIEHUE DKCIIEPUMEHTANIBHBIX 3aJa4 1o TeMe «Baknelmue

KJIaCChl HCOPraHNMYCCKUX COGHHHGHHﬁ))

ITepnonnueckuii 3akoH n [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble MONBITKM KiIacCUPUKAUM XUMHUYECKUX 3JeMeHTOB. [loHstue o
IPyNIax CXOIHBIX 3JEMEHTOB (IEJIOYHBIC U HIEJTOYHO3EMENIbHBIC METAJIIBI,
rajoreHbl, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbie 00pa3yloT aM(poTepHbIC

OKCHUABI U TUAPOKCHIbI

3.2

ITepuonnueckuii 3akoH. [lepuonnueckas cucremMa XUMHUYECKUX JIIEMEHTOB
A W. Menneneea. Koporkonepuoanass u JIMHHONEpHOAHAs (OPMBI

[lepuoanueckoit cucrembl xumuueckux odiemMeHtoB J[.M. Menneneesa.




Ilepuonsl u rpynmnbel. @U3HYECKUII CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpyuIibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aToMHbIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
AJICKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XHMHYECKHUX DJICMCHTOB
ITepuonnueckoit cucremsl [I.1. Menneneesa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nojoxxeHuro B Ileprnoanyeckont cucreme J1.11. Menneneena

34

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpyNmaM M IMEpHOLAM.
3nauenwne [lepromnyeckoro 3akoHa u [leproagndeckoil CHCTEMBI XUMHUYECKUX
JJIEMEHTOB I pa3BUTHA HayKu U npaktuku. .M. MenneneeB — y4é€Hsblil u

rpaXTaHUH

3.5

Xumudeckass cBsi3b. KoBaneHTHass (TOJsApHAsT W HEMOJSIPHAs)) CBA3b.

3JICKTpOOTpI/II_IaTe.HBHOCTL XUMHYECKHUX DJIEMEHTOB. MIoHHas CBA3b

3.6

CreneHb okuciaeHUs. OKMCIUTEIbHOBOCCTAHOBUTEILHEIC pCaKknuu. HpOI_ICCCBI

OKHCJICHHS B BOCCTaHOBJICHHA. OKUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUI SKCIIEPUMEHT. HU3y4YeHHEe OO0pa3loB BEUIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJICUCTBHE TUJIPOKCHJIA LIMHKA C PAacCTBOPAMH KUCIOT U
niesnoueit, NpoBECHUE ONBITOB, MILTIOCTPUPYIOIIUX TPUMEPhI OKUCIUTEIbHO-

BOCCTaHOBHTEIILHBIX peakiuii (rOpeHue, peakiuy pa3iokKeH s, COSTUHECHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

BemectBo n xumuyeckas peakuus. [losropenue

1.1

[lepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBbIX TPEX MNEPUOJIOB, KallMs, KaJdblUsi U HX
COCIMHEHHUI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMEHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BMJIbI XMMHUYECKOW CBA3M. THIBI KPUCTAIIIMYECKHX
pEemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOU
pemIéTKH W BUAA XUMHUYECKOW cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXIyHApOIHAsS W TPUBHATbHASA). XUMHUYCCKUC
CBOMCTBAa BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX

COG)IPIHGHI/If/i, rCHETUYCCKasA CBA3b HCOPTAaHNYCCKUX BEIICCTB




1.3

Kraccudukaiusi XaMHUYECKUX PeaKiMii Mo pa3InuHbIM MpU3HaKaM (M0 YhCITy
U COCTaBY y4YacTBYIOLIMX B PEaKIMU BEIECTB, MO TerioBoMy 3¢ddekrty, mo
WU3MEHEHHUIO CTENEHENW OKHCIIEHUS XUMUYECKUX AJIEMEHTOB, IO 00paTUMOCTH,
0 YYacTUIO KaTaliuM3aTopa). OK30- H HSHIOTEPMHUYECKHE PEaKLuH,

TEPMOXUMHUYCCKUC YPABHCHHA. ITonsTHE O CKOpPOCTH XHUMHYCCKOU pcakuuun

1.4

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX U T€TeporeHHbIXx peakuusx. llondarne o Xummdyeckom
paBHOBecuH. DakTOpbl, BIUSIONIME HA CKOPOCTh XMMHMUYECKOH pEeakiuu U

TMOJIOKCHHUEC XUMHUYCCKOI'O PaBHOBCCHA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHEe YypaBHEHUUH
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM C HCIOIB30BAaHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust AMeKTPOIUTUYECKON TUCCOIMALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHIL.
Katunonsl, annonsl. MexaHu3M AUCCOLMAIIMHN BEUIECTB C Pa3IMUHBIMU BUJAMU
XuMudeckon cBs3u. Crenenpb aucconuanuu. CUIbHBIE U CITA0BIEC DIEKTPOTUTHI.
Peakuuu nonHoro oOMeHa. Y CIOBUS MPOTEKAHUS peaKInii MHOHHOTO OOMeHa,
MOJIHBIC M COKpAIIEHHbIE MOHHBIE ypaBHEHUs peakimii. CBOWMCTBA KHUCIIOT,
OCHOBaHMUN U CoOJell B CBeTe MPEACTaBICHUN 00 AIIEKTPOIUTHIECCKON

nuccounanuu. KauectBeHHbIE peakiiny Ha HOHBL. [loHsATHE O ruIponn3e coneit

1.7

XUMHYEeCKUU BKCHepI/IMeHT: O3HAaKOMJICHUE C MOJCISAMH KPUCTATNIMYCCKHX
pemIéToK HEOPraHWYEeCKUX BEIIECTB — METAUIOB W HeMETaioB (rpadura u
ayMasa), CJIOXHBIX BEIIeCTB (XJI0pHaa HATPHs); UCCICIOBAaHHE 3aBHCUMOCTH
CKOPOCTH XMMHYECKOW PEaKIUH OT BO3ICHCTBUS pa3IM4YHBIX (DAKTOPOB;
HCCIIC/IOBAHME  DJIEKTPOMPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IMpoOIlecca
JIMCCOIMAIIMN  KUCIIOT, Ienoueii W cosmeil  (BO3SMOJKHO —HCIOJIb30BaHUE
BU/ICOMATCPHAJIOB); TPOBEJCHUE OIBITOB, WLIFOCTPUPYIOIIUX MPHU3HAKU
MPOTEKAHMS PeakInii HOHHOTO 0OMeHa (00pa3oBaHUe OCa/IKa, BbIICIICHHE rasa,
00pa3oBaHUE BOJIbI); OMBITOB, HJUIFOCTPUPYIOUIMX MPUMEPhl OKHCIUTEIHLHO-
BOCCTaHOBHTEIIbHBIX PeaKInii (rOpeHHe, PEAKIHH PA3IOKCHHUS, COCTUHEHUS);
paciio3sHaBaHWEC HEOPTaHUYCCKUX BEIICCTB C IIOMOIINBIO Ka4YCCTBCHHBIX

peaKI_II/Iﬁ Ha MOHBI, PCUICHUE S3KCICPUMCHTAIBHbBIX 3aJ1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CrpoeHue u (usnueckue CBOICTBa

MPOCTBIX BCHICCTB — I'aJIOT'CHOB. XHWMHUYECKHE CBOMCTBA Ha npumMepe xjopa




(B3auMOJICHICTBHE C METAIUIAMH, HEMETAJJIaMH, IeJI0YaMu). XJI0POBOJIOPO/I.
ConsiHass KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YE€HHE, NPUMEHEHUE.
[elictBue xJiopa W XJOPOBOJIOPOJA HAa OPraHU3M 4YeJoBeKa. BaxHeiimne

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OOmas xapaktepuctuka sneMeHTOB VIA-rpynmsl. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTePHbIEC CTENEHN OKUCIeHUs. CTpoeHHe 1 PU3NIECKUe CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPONHBIE MOJU(PHUKALNU
KHCJIOpOAa M cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPO/, CTPOCHHE,
¢usnyeckue M XuMuueckue cBoicTBa. OKCHIBI Cepbl Kak NpPeACTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHas KHCIIO0Ta, (U3NIECKHE U XUMUYECKHE CBOIMCTBA
(oOmme kak mpencTaBUTENs Kiacca KUCIOT U crennpuueckue). XMMUYeCKue
peaxiyH, Jexalye B OCHOBE MPOMBIIIICHHOTO CIoco0a MOJTYYEeHHUsI CEPHOM
kucioTsl. [Ipumenenue. Conu cepHOW KUCIIOTHI, KAUECTBEHHAs! pEaklus Ha
cynbdar-uoH. HaxoxaeHnue cepbl u €€ COeIMHEHHUI B IPUPOJIE. XUMUIECKOE
3arpsi3HEHHUE OKPYIKAIOIICH Cpeibl COeTUHEHUSMH Cepbl (KUCIOTHBIC TOXKIIH,

3arpsi3HCHUE BO3/yXa M BOJOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIICHHSI

2.3

OObmas xapaktepuctuka 3aeMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. A30T, paclHpoCTpaHEHHUE B
npupoje, pusndeckre U Xumuueckue cpoiictsa. KpyroBopot azora B npupoJe.
AmMHak, ero (Qu3MuUecKMe U XUMHUYECKHE CBOMCTBA, TOJy4YE€HUE U
npuMeHerne. Cony aMMOHHUS, WX (PU3MUYECKHME W XHMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas! peakuysi Ha MOHbI aMMOHUS. A30THasi KUCJIOTA,
eé moidydeHue, (QHU3MYECKHE M XHMHUYeCKHe CBOicTBa (0Ommme Kak
HpEICTaBUTEIIs Kiacca KUCIIOT U criennduyeckue). Vcnonb3oBaHne HUTPATOB
U cojJell aMMOHMS B KauecTBE MMHEpAIbHBIX yn0OpeHuil. XHUMHYecKoe
3arpsi3HEHHE OKPYIKAIOIEeH Cpeibl COSAMHEHUSAME a30Ta (KUCIOTHBIC TOXKIH,

3arpsi3HCHUE BO3/yXa, MOYBBI M BOJIOEMOB)

2.4

docdop, amorponHbie MoguduKanuu Gochopa, GU3NIECKHE U XUMHUIECKUE
coiictBa. Oxcua dochopa(V) u dochopnas kuciora, ¢usnvecKkre u
XUMHUYECKHE CBOWMCTBA, moiydeHue. Mcmonp3oBanue (ochaToB B KadecTBe

MUHEpaJIbHBIX YI00peHuit

2.5

OOmast xapaktepuctuka 3yeMeHTOB |IVA-rpynmnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKHCICHHA. YTJIEpOJ, aIOTPOIHbIE
Moau(UKaIMK, pacrlpoCTpaHEeHHe B TPUPOJE, (DU3UUECKHE W XUMHUYECCKUE
cBoiicTBa. Ancopouusi. KpyroBopot yriepona B npupose. OKCHIIBI yTrieposa,

Hux (bPISI/I‘leCKI/IC U XMMHUYECKHE CBOMCTBA, JACHCTBUE Ha >KUBEIC OpraHnu3MBbl,




yraepona(lV); rumores3a rio0anbHOTO MOTCIUICHHS KJIMMATa; MapHUKOBBIH
a¢dexr. YrompHas KuclIoTa W €€ CONH, UX (PHU3MYECKHE U XUMHUYCCKUE
CBOICTBa, Moiy4YeHue U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEIHUIIMHE, TIPOMBIIICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHavanbpHBIC TOHATHS 00 OPTrAaHMYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yrieponga (MeraH, 3TaH, ITHJICH, allETHIICH, 3TAHOJ, TJHUICPHH, YKCyCHas
kuciota). X coctaB m xumudeckoe ctpocHue. [ToHATHE 0 OMOIOTHYECKH
BaKHBIX BEILECTBAX: XUpax, Oelikax, yrieBoJax — M UX POJH B KU3HH
YeoBeKa. MarepuanbHOE €IWHCTBO OPraHWYECKUX ¢ HEOPTraHWYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero Qusnueckue ¥ XUMHUECKHE CBOWCTBA, IMOJyuyeHHE U
npuMmenenue. CoequHeHUs] KpeMHusi B npupoze. OOiue npeacraBieHuss 00
okcuze kpemuus(1V) u xpemuueBoii kucinore. CHIMKATBI, UX UCIOJIb30BaHNE
B OBITYy, MEAMLMHE, NPOMBIIUIEHHOCTH. BaxkHelnue CTpoUTenbHbIE
MaTepHalibl. KepamMKa, CTEKJIO, LIEeMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 MCMOJIb30BAaHUSI CTPOUTEIbHBIX MaTEpUalOB B IOBCEAHEBHOMU

KHU3HHU

2.8

XUMHUYECKUI IKCIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTHI; IPOBEJICHNE KAaYECTBEHHBIX PEAKIIMA Ha XJIOpUI-
HMOHbI W HaONIOeHUE MPU3HAKOB HX HNPOTEKAHHUS; OIBITHI, OTpaKaIoIINe
bu3MYeCKre U XUMUYICCKUE CBOWCTBA TAJIOTCHOB U UX COSTMHECHU (BOZMOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOpUAOB
(ramoreHUIOB); O3HAKOMJIEHHE C oOpasiamu cepbl M €€ COCTUHEHUAMHU
(BO3MOKHO HCIIONIB30BAaHUE BHUACOMATEPHAIOB); HaONIOJCHHE Ipolecca
oOyTrauBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3yYeHHe XUMHUYECKUX CBOMCTB pa30aBICHHOIN CEpHOM KUCIIOTHI, IPOBEJCHHUE
KaueCTBEHHOW peaklUM Ha cynbpaT-uoH U HaOJIoJeHHe Ipu3HaKa eé
IIPOTEKaHUs; O3HAKOMJIEHHE ¢ (pU3MYecKMMH CBOiicTBaMu a3oTa, (ocdopa u
UX COCIUHEHUI (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHAJIOB), 00pa3liaMu
a30THBIX U (ocHOpPHBIX yAOOpEHMH; TOTyYeHue, coOOupaHue, paclo3HaBaHue
U U3yYECHHE CBOMCTB aMMMAKa; MPOBEJICHNUE KAYECTBEHHBIX PEAaKIUi HAa MOH
aMMOHMS ¥ ¢ochaT-uOH M M3yYEHHE MPHU3HAKOB MX MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI C ME/IbI0 (BO3MOYKHO
UCIIOJIb30BAHUE BHCOMATEPHUANIOB); M3y4YCHHE MOJeNeH KPHCTAUTHYECKUX

pemiérok anMasza, rpadura, QyuiepeHa; O3HAKOMJICHHE C MPOIECCOM




azcopOLUU pacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
[IPOTHBOra3a; MoJyuyeHue, cCoOMpaHue, paclio3HaBaHUE U U3yueHHE CBOMCTB
YIJIEKUCIIOTO Tra3a; NpPOBEICHHE KAaueCTBEHHBIX peakluuid Ha KapOoHaT- u
CUJIMKAT-UOHBl U W3y4YECHHE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIIEHUE C
MPOAYKIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 1o TeMe «BakHelIne HeMeTalIbl U UX COSIMHEHU

MeTtanisl 1 UX COSINHECHUS

3.1

OOmiast XapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnojoxeHusa B llepumoamueckoi cuctemMe xumuyeckux snementoB JI.U.
Menpeneesa u crpoeHus: aToMoB. CTpoeHue MeTauioB. Merauindyeckas CBsA3b
U METAUIMYECKass KPHUCTAIMYECKAs pemeETKa. OJIEKTPOXUMUYECKHA P

HaHpH)KeHI/Iﬁ MCTAJLJIOB

3.2

dusnueckue U XUMUYECKre CBOMCTBA MeTay1oB. O0IIKe crocoOb! MOTy4eHus
MeTaiioB. [IoHsTHE 0 KOPPO3UHU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3un. CrutaBsl (CTajb, 4YyTyH, TIOPATIOMUHHNA, OpOH3a) H UX IPUMEHEHNE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilemounble MeTauIbl: MoyoXkeHue B [leproaudeckoil cucTeMe XMMHUYECKUX
anemenToB JI.11. MenzeneeBa; cTpoeHHE UX aTOMOB; HAX0XACHUE B IIPUPOJIE.
dusnveckue U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kayus). OKCHIbI
U TUAPOKCUIBl HaTpus U Kanus. [IpuMeHeHHe MENOYHBIX METalIOB U MX

COCTUHEHUN

3.4

Illenoyno3emMenbpHBIE METAMJIbl MarHii W KalbIUWA. TIOJIOKEHHE B
[Iepuognueckoit cucreMe xumuueckux dnemeHtoB .M. Menneneesa,;
CTPOEHUE WX aTOMOB; HaXOXJIECHUE B mpupone. PU3nyYecKrue U XUMHUYECKHE
CBOMCTBA MarHums M Kajbllus. BakHeHIIMe COeqUHEHHs KaabIus (OKCHI,

rUAPOKCH, conn). JKECTKOCTh BO/IBI M CITOCOOBI €€ yCTpaHeHHUS

3.5

AmoMuHMIL: nosoxkeHrne B [lepruonnyeckoil cucTeMe XUMUYECKHUX SJIEMEHTOB
JI.. MenneneeBa; CTpOEHUE aTOMa; HAaXOXKIAEHUE B mpupone. Ousznyeckue u
XUMHYECKHE CBOMCTBA amOMHHUA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THUAPOKCHUIAa aJIIOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteMe XuMuueckux 3neMenton J[. 1.
MenpeneeBa; CTpOCHHE aToMa; HaxoxaeHue B mnpupoge. dusnueckue u
XMUMHYECKHE CBOMCTBA Jxene3a. Okcuabl, ruapokcuabl u coiu xenesa(ll) u

xene3a(lll), ux cocraB, CBOWCTBA M MOJTyUYCHHE

3.7

XUMUYECKHUI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METaJlJIOB U CILJIaBOB,

nux (pI/I3I/I‘ICCKI/IMI/I CBOMCTBaMH, HU3YUYCHUC PC3YJIbTATOB KOPPO3HWU MCETAIIOB




(BO3MOKHO HCITOJIB30BaHNE BHJICOMATEPHAJIOB), 0Cco0eHHOCTEN
B3aMMOJICHCTBHS OKCHJA KajbllMsd MW HATpusi C BOJOW (BO3MOYKHO
MCIIOJIb30BaHNE BHICOMATEPHAIIOB); UCCICIOBAaHHE CBOWCTB JKECTKOW BOIBI;
mporiecca TOPEHHs Kelle3a B KHCIOpoJe (BO3MOXKHO —HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); MIPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKIMi HA HOHBI
(Marnus1, kanmeius, amroMuHus, nuHka, skenesa(ll) u xenesa(lll), meau(ll);
HaOJII0ICHNE ¥ OTHCAaHKE MIPOIIECCOB OKPANTUBAHKS ITAMEHH HOHAMHU HATPH,
Kaauss W Kaublus  (BO3MOXKHO — HCIIOJIb30BAaHUE  BUCOMATEPHAJIOB);
uccieoBanie aM(pOTEPHBIX CBOWCTB THAPOKCHIA AFOMUHUS U THIPOKCHIA
[IUHKA; PEIICHUE YKCTICPUMEHTAIBHBIX 33]1au 1o TeMe «BakHeuime MeTaibl

1 UX COCIUHCHU I

XHMHS M OKpyXKaromas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJOTMU. BellecTBa 1 Matepraibl B MOBCEIHEBHOM
JKA3HU YeJ0BeKa. XUMHUS U 310pOBbe. be3ormacHoe ucronb30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBasi momoIp Mpyu XUMHUYECKHX OXKOTax U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  IPaMOTHOCTH.  XHMMHUYECKOE  3arpsi3HEHHUE
okpy»katoteit cpeapl [IJIK. Poib Xumun B perieHun 3K0JI0THUECKUX MTPOOIeM.
[TpupoaHbIle MCTOYHUKU YIIIEBOAOPOAOB (Yrosib, MPHPOIHBINA Ta3, He(Th),

MPOIYKTHI UX MEPEePabOTKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH

4.3

XUMUYECKHUiT IKCTIEPUMEHT: N3ydeHHEe 00pa3IioB MaTepUaIoB (CTEKIIO, CTLIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NMpoBePsSIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOI 00pa30BaTeJbHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

0 TIO3HABAEMOCTH SBJICHUH MNPHUPOIBI, TMOHUMAaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIEH KyJIbTyphl M MPAaKTUYECKOH
JEeSATEIbHOCTH 4YEJIOBEKAa B YCIOBHSX COBPEMEHHOI'O OOIIECTBa;

MOHUMAHHUEC MECTAa XUMHUH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAAX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOHAaX MCCICAOBAaHUA BCHICCTB W HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHUEC HUCIHOJB30BATL MOJACINU  IJId

00BIACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHOM AeATeILHOCTH, CBA3aHHBIX ¢ XUMHEH
U COBPCMCHHBIMU TCXHOJIOI'UAMU, OCHOBAHHBIMH Ha OOCTHIKCHUAX
XUMHUUYECKOH HAYKH, YTO MO3BOJIUT OOYYAIONIMMCS pacCMaTpHBATh
XUMHIO Kak cdepy cBoedl Oynymed mnpodeccrnoHaIbHON
JeATEIbHOCTH W CJeNaTh OCO3HAHHBIA BBIOOD XHUMHH Kak
npopUILHOTO MpeaMeTa NpU MEePeXojie Ha YPOBEHb CPEIHEro

ob1rero oopa3oBaHus




Branenne cucreMoll XMMHUYECKMX 3HAaHUM WM yMEHUE INPUMEHATH

CUCTEMY XUMHUYCCKUX 3HAHUH, KOTOpas BKJIKOYACT.

2.1

BOKHEHIINE XUMUYECKUE IOHATH. XMUMWUYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BEUIECTBO, OJHOPOAHAS U
HEOIHOPOJHAsT CMECh, OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJIIpHAst
MAacchl, KOJUYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, CONIb (CpemHsisl), XMUMHYECKas
peakuus, peaklUH COCIWHEHUS, PEaKUWU PpA3JIOKECHHs, PEAKIUU
3aMEeILeHUs, Peaklul OOMEHa, TEIUIOBOM 3(EeKT peakiyu, 9K30- U
SHJAOTEPMHUUYECKHAE PEAKIMH, PacTBOP, MAaccoBas A0S XUMHUYECKOTO
JIEMEHTa B  COCAUHEHMM, MaccoBas JOJI1 M IPOLECHTHAs
KOHIIEHTpAaLKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPOHHBIN CIION
aToma, aToMHasi OpOWTalb, PaAMyC aToOMa, BaJIEHTHOCTb, CTEIEHb
OKHCJICHHs], XUMHAYECKas CBS3b, dJIEKTPOOTPULIATEIIBHOCTD, TOJISIPHAS
U HENOJApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, METAJJIMYECKas
CBSI3b, KPUCTAJUTMYECKAs pei€Tka (aToMHasi, HOHHAsI, MeTaInIecKasl,
MOJICKYJISIpHAs), MOH, KaTHOH, aHWOH, 3JIEKTPOJHUT U HEIICKTPOJIUT,
AIIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKlUMd MOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKHCIUTEIb U
BOCCTAHOBHTENb, OKHUCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLUH,
CKOpPOCTh XMMHUYECKOW peaknuu, karamusatop, II/JIK, xopposus

MCTaAJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIArarollie 3aKOHbl XMMHUU. 3aKOH COXPAHEHHUS MACCHI,
nepuoguyeckuii 3axkoH .M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA

COoCTaBa, 3aKOH ABOl"aI[pO

2.3

TCOpHUU XUMUU. ATOMHO-MOJICKYJIAPpHAasA TCOpH, TCOpUA

BHCKTpOHHTHqCCKOﬁ JUucconuanumn

Brnanenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE [PaBUJIBHO MCIOJIb30BaTh W3YYEHHBIE BEIIeCTBA U
Mmarepuasibl (B TOM 4YHCIIE MUHEpaJbHbIC YIOOPECHHUS, METAILIBI U
CIUIaBbl, TMPOAYKTHI MepepabOTKH MNPUPOJHBIX  HCTOYHHKOB
yrieBo1opoaoB (yrisi, MPUPOAHOTO ra3a, He)TH) B OBITY, CEITLCKOM
XO34HCTBE, Ha IPOU3BOACTBE W IIOHMMAHHE 3HAYEHUS JKHUPOB,
OenKoB,  YIJIEBOJOB s  OpraHM3Ma  4YeJOBeKa, yMEHUe

IMPOrHO3NpPOBATh BJIUAHUEC BCIICCTB MU XMMHYCCKUX ITPOLECCOB Ha




OpraHH3M 4YeJIOBEeKa M OKPY’KAIOLIYI0 MPUPOIHYIO Cpeay

YMEHUEC HHTCTPUPOBATE XMMHWYCCKHUE 3HAHHA CO 3HAHUAMH OPYTrUX

32 y4eOHBIX TPEIMETOB
HAJIMYUE OTMbITa PA0OTHI C PA3TMYHBIMA HCTOYHUKAMHU MH(POPMAITUU

3.3 mo XuMuHu (Hay4dHas ¥ HAY4YHO-TIOMYJISIpHAS JIUTEpaTypa, CJAOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)
yMEHHE OOBEKTUBHO OILIEHWBATh HMH(OPMAIMIO O BEMIECTBAX, HMX

3.4 MpPEBpalICHUSAX W NPAKTUYECKOM NPUMEHEHWH UM YMCHHE
UCIIONIL30BATh €€ IS pelieHus y4eOHO-T03HABATEIbHBIX 3a/1a4
Bnagenune ocHOBaMH TMOHSATHIHOTO armapara U CUMBOJIUYECKOTO

4 SI3bIKA XUMHH JJISI COCTABJICHUS (OPMYIT HEOPTaHUYECKUX BEIICCTB,
YpPaBHEHUN XUMHUYECKMX peaklMii;, OCHOBAMH XUMHYECKOHN
nomenkiaatypsl (IUPAC 1 TpuBHaIbHOI)
YMeHue oObSICHATH CBS3h MOJIOKEHHS diieMeHTa B [leprnoanueckoit
CHUCTEME C YHCJIOBBIMH XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB

5 XUMHYECKHX 3JeMeHTOB (COCTaB W 3apsja sjapa, oOIlee YHCIIo
AJIEKTPOHOB), pacHpee/ieHHeM D3JICKTPOHOB IO SHEPreTUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KU U KaJTbIIUS
[IpencraBienue O  MEPUOJUYECKONM  3aBUCHMOCTH  CBOMCTB
XHUMUYECKHUX 3JICMEHTOB (paJiyc aToMa, 3JIEKTPOOTPULIATEILHOCTS),

6 MPOCTBIX M CJIOXKHBIX BEIIECTB OT TIIOJOXKEHUS DJEMEHTOB B
[Mepuomuueckoit cucteme (B MajblX MEpUOJaX U TJIABHBIX
MOArPYIIax) ¥ SJIEKTPOHHOTO CTPOCHHUS aToMa

7 YMeHue kiraccupuImpoBaTh:

7.1 XUMHUYECKHE 3JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKIINH

8 YMeHue onpenensTh.

81 BAJICHTHOCTh M CTEICHb OKHCIICHHS] XUMHUYECKHX AJICMEHTOB, 3apsijI

' HOHA

80 BHJl XUMHUYECKOW CBSI3W W THIT KPUCTALUTUYCCKOW CTPYKTYpPHI B

' COETMHEHMIX

8.3 XapakTep Cpe/ibl B BOJAHBIX PaCTBOpax BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHUCJIUTENIb U BOCCTAHOBUTEID




YMeHue xapakTepu3oBaTh (PU3NUECKUE U XUMUYIECKUE CBOWMCTBA!

NPOCTHIX BemecTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, anmMas,

9.1 KpeMHU#, azor, docdop, cepa, XJIoOp, HATPWii, Kalui, MarHui,
KaJIbIIUH, ATFOMUHHIM, JKEJIe€30)
CJIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX pacTBOpoB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIbI U THUIPOKCHIIBI
92 metaiioB |I-1lA rpynn, amomunus, meau (1), nunka, xenesa (11 u
' I11), oxcuner yrnepona (11 u V), kpemuus (1V), azora u dpocdopa (111
u V), cepot (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THas,
dochopHasi, yroyibHasi, KpeMHHEBAs KUCJIOTA U UX COJIH)
NPOTHO3UPOBATh M  XapaKTEPU30BaTh CBOWCTBA BEIICCTB B
03 3aBHCHMOCTH OT MX COCTaBa W CTPOCHHS, NPUMCHCHUE BEIICCTB B
' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh HPOTCKaHHUS
XUMHYECKHX MPEBPALICHUN B PAa3IUYHBIX YCIOBHUSIX
10 YMeHHUE COCTaBIISITh MOJICKYJIIPHBIC U HOHHBIC YPABHCHHS PEaKIIni,
B TOM YHUCIJIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEaKIUI
103 WLTIOCTPUPYIOIIUX XUMHUYECKAE CBOMCTBA M3YYCHHBIX KIIACCOB
' (rpyrmin) HeOpraHMYECKHMX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU
11 VMeHHe BIYUCIATh (TPOBOAUTEL PACUETHI):
111 OTHOCHUTEJIbHYK) MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0O XUMHYECKOTO JIEMEHTA B COCTUHCHHH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00bEM Tra30B
114 [0 YPaBHEHUSAM XHUMHUYCCKHUX PEaKIUi W HAXOJHWTh KOJHYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOJTYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAMH HAydyHOro ToO3HaHUs (HaOroIeHwMe,
121 U3MEpPEHHUE, IKCIICPUMEHT, MOCTUPOBAHKE) ITPH H3YUYECHUH BEIIECTB

U XMMUYECKUX SIBJICHUH; yMeHHe c(hHOpMyIupoBaTh MpodiieMy U

MIPEAIOKUTh yTH €€ PELICHUS




12.2

06e3omacHO pabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU

MIOCY101 1 J1abOpaTOpHBIM 00OPYJOBAHUEM

12.3

IIpaBWJIaMU 6e30macHoro oOparieHus c BEIIECTBAMH,
UCIOJIb3YEMBIMU B TIOBCETHEBHOM KU3HU, MTPaBUJIaMU TIOBEJICHUS B
Hensax cOepeXeHust 370pOBbsl U OKpYXKAroIled MPUPOIHON Cpemsl;
NOHMMaHKe Bpena (OMacHOCTH) BO3ACHCTBUS HA )KUBbIE OPraHU3MbI
OIpENENEHHBIX BELIECTB, Croco0oB YMEHBILIEHUS u

NpeaoTBpallCHUA UX BPECIHOTO BOSHGﬁCTBHH

13

Hamuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA N OCYIICCTBICHUA

CICAYIOMMX XUMHAYCCKUX DKCIICPUMECHTOB!

13.1

M3y4eHHEe W  OnucaHue  (PU3MYEeCKHX  CBOWCTB  BEIIECTB,;
03HAaKOMJICHHE C (PU3UIECKUMU U XUMUYECKUMU SIBJICHUSIMHU; OTIBITHI,

WJUTFOCTPUPYIOLIME ITPU3HAKY IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHE CIIOCO00B pa3JeNeHus cMecel

13.3

MIOJIyY€HUE KHUCIOpPOJa M H3YYEHHE €ro CBOMCTB; IIOJyYEHUE
BOJIOPO/IA ¥ M3YUYEHHUE €T0 CBOMCTB; MOJYyUYEHHE YTJIIEKUCIIOro ra3a u
U3Y4YEHHE €ro CBOWCTB; IIOJyYE€HHUE aMMHMaKa M HU3Yy4YEHHUE €ro

CBOHCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEICTEHHOW MaCcCOBOM JOJIeH

PacTBOPEHHOIO BEIIECTBA

135

OpUMEHCHHE  MHAMKATOpoB  (JlakMyca,  METHIIOpaHXa U
benondTagenHa) 11 ONpeAeICHUs XapakTepa Cpelbl B PacTBOPax

KHUCJIOT U LIeo4ei

13.6

UCCIICZIOBAHUE M OIIMCAHUE CBOWCTB HEOPraHUMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; N3YyUYCHUE B3AUMOCHCTBHSI KUCIIOT C METAJUIAMY,
OKCHJAaMH  METAJUIOB,  pPacTBOPMMBIMH M HEPaCTBOPUMBIMHU
OCHOBAaHUSMHM, COJISIMM; IIOJYyYEHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHUE OJHOI0 MeETaula JPYrMM M3 PacTBOpa  COJIH;
uccieioBaHie aM(OTEpPHBIX CBOICTB THMAPOKCHUIOB ATOMHHHSA U

OUHKa

13.7

PCICHUEC S3KCIICPUMECHTAIBHBIX 3a4a4 110 TCMaM: «OCHOBHBIC KJIACChI
HCOPIraHUYCCKUX COGHHHGHHﬁ)); ((:‘)J'ICKTpOJ'II/ITI/I‘IeCKaH
JAUCCOLIMAIIUs) «Baxwneine HeMeTaaabl M HX COCOAUHCHUA,

«Baxnaemme MeTaabl 1 UX COCANHCHUA»




XHUMHUYCCKUC OKCIICPUMCHTHI, HUIUTIOCTPUPYIOIIHE IIpU3HAKH
MMPOTCKAHUA peaKLII/Iﬁ HOHHOI'O O6MeHa; KaUCCTBCHHBIC PCAKIIMU Ha

MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax MOHBI. XJIOPUI-, OpOMUJ-,

138 uonuna-, cynbdar-, d¢ocdar-, xapboHaAT-, CHIHMKAT-aHUOHBHI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUSI, MarHUS, KAJIBITUs, ATFOMUHUS,
xkenesa (2+) u xkenesa (3+), menu (2+), HKa

14 VYmMmenue:
MPEJICTaBIATh PE3ydbTaThl OJKCIEpUMEHTa B (QOpMe BHIBOJOB,

14.1 JIOKa3aTeNIbCTB, TPauKOB W TAOMWIl W BBISBISATH SMITUPHUECKHE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBS3M  MEXKIYy  pEalbHO  HAOII0AaeMBIMU

14.2 XUMHUYECKHMH SIBIICHUSIMH M TPOIIECCAMH, TPOUCXOMSNIUMHU B

MaKpo- U MUKPOMHpPE, OOBACHATh MPUYUHBI MHOTOOOpa3Hs BEIIECTB

INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 [lepBoHayabHbIE XUMUYECKHE TOHATHS
1.1 YucTeie BemecTBa 1 cMecH. CriocoObl pasiesieHus cMece
12 ATOMBI M MOJEKyNbl. XUMHYECKHE d3JIeMeHThl. CHMBOIBI XUMHUYECKUX
' 351eMeHTOB. [IpocThie U CI0XKHbIE BELIECTBA.
13 Xumnueckass Qopmyna. BaneHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB.
' CreneHb OKHCIIEHUS
3aKOH TIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKyJIgspHas Macca. MaccoBas 105151 XUMUYECKOT0 2JIEMEHTA
B COEJIMHEHUU




1.5

KonuyectBo BemectBa. Monb. MomsipHas macca. ModsapHbIii 00bEM Ta30B.

BzauMocBs3b KOJIHYECTBA, MACChl U YKCIA CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

du3nyeckue U XMMUYECKUE SIBICHUSI. XHUMHYECKas pCaKknusa u eé IMPU3HAKH.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XUMUUECKHE YPaBHEHUS

[lepnonnueckuit 3axkoH u Ilepuonnueckas cuctemMa XUMHUYECKHUX SJIEMEHTOB

.. MenaeneeBa. CTpoeHre aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepuoanueckas cHUCTEMa XUMHYECKHUX 3JIEMEHTOB
H.N. MenneneeBa. Ilepronbl u rpynnbl. OU3HYECKUH CMBICT MOPSIKOBOTO

HOMCpa, HOMCPOB NICPUOJa U I'PYIIILI 3JICMCHTA

2.2

Crpoenne atoMoB. CoctaB aToMHBIX sifep. M3oTomnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTroMOB TepBhIX 20 XHMHYECKHUX JJIEMEHTOB

Ilepunonnueckoii cucrems! .M. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
[ICPUOJIOB, KaJusi, Kalblus (paadyca aTOMOB, 3JIEKTPOOTPHIIATEIBHOCTH,
METAJLIMYECKMX M HEMETAJUIMYECKHX CBOMCTB) M HMX COCAHMHEHHH B
COOTBETCTBHUH C TOJOKEHHEM »3JieMeHTOB B Ilepuoanueckoil cucreme

CTPOCHUCM HUX aTOMOB

CrpoeHue BemiecTBa

3.1

Xumudeckass cBs3b. KoBaneHTHas (HONsipHAsT ¥ HEMOJISIPHAs)  CBSI3b.
ONEKTPOOTPULATENIBHOCTh ~ XMMHMUYECKHX  JJ€MEHTOB. MoHHas  cBs3b.

Meramnnueckas CBSI3b

3.2

Turmel KpUCTAIMYECKUX PpEIIETOK (aTOMHAs, WOHHAs, METaTMYecKas),
3aBHCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJA

XUMHYECKOH CBI3U

Baxwneriye npeacraBuTeNM HEOPraHMYECKHX BelIecTB. Hemertamibl u ux

coeIMHEeHMs. MeTalIbl U UX COeAUHEHUS

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTraHMUYECKHUX COCAMHEHUN: OKCHIOB
(coneoOpasyroiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBbIE) u
HecosieoOpasyromme; ocHoBaHuil (MIENOYM M HEpacTBOPMMbIE OCHOBAHUA);
KUCIOT (KUCIOpOJACOAepKAIINE U OCCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX M KMCIIBIX)

4.2

®duznyeckue M XHUMHYECKHE CBOMCTBa IIPOCTBIX BCIICCTB-HEMCTAJIIIOB.

BOJIOPO/Ia, XJIOpa, KACIOPO/a, cepbl, a30Ta, pocdopa, yrieposaa, KpeMHUS




duznueckne U XHMHYECKHE CBONMCTBA IIPOCTBHIX BEUICCTB-METAJJIOB: JIMTHA,

4.3 HATpHsl, Kalusi, MarHusi ¥ KaJibl¥s, aJFOMUHUS, Kejae3a. DIEKTPOXUMHUUECKUI
psA HAaIPSDKEHUN METAJLUIOB
Al Ou3NYeCKre U XUMHYECKHE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMUAKA
dusnuecKkue U XUMHUYSCKHE CBOWCTBA OKCHIOB HemeTauioB: cepbl (IV, V1),
4.5 azora(ll, 1V, V), dochopa(lll, V), yraepoaa(ll, 1V), kpemuus(IV). [Tonydenue
OKCHJIOB HEMETAIJIOB
6 Xumunueckue cBoiicTBa okcuaoB: mMetauioB IA-IIIA rpymm, muuka, meau(ll) u
' xenesa(ll, 11). [TonydyeHre OKCHIOB METAIIJIOB
XUMHUYECKUE CBOWCTBA OCHOBAHUMN M aM(pOTEPHBIX THIPOKCHIOB (Ha IpUMepe
4.7 THIPOKCUIOB aJIOMHHHUSA, Kejie3a, IMHKa). [lomydeHWe OCHOBaHUN U
amM(OTEepHBIX THIPOKCUIIOB
OO0mme XMMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJAHOM, CEPOBOIOPOTHOM,
48 CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yronbHOU. Ocobbie
' XUMHYECKHE CBOWCTBA KOHIUEHTPUPOBAHHON CEpPHOM W a30THOM KHCIIOT.
[Tonmyuyenue kucior
4.9 OOue xuMu4YecKkne CBoWcTBa cpenHux coneil. [lomydyenue coneit
410 [Tomydenue, coOupaHue, paclo3HAaBaHWE BOAOPOJA, KHCIOPOAa, aMMHUAKa,
' YTIIEKUCIIOro ra3a B JlabopaTopuu
411 [Torydyenne amMuaka, CEpHON U a30THOM KHUCIIOT B MPOMBITIIEHHOCTH. O01mne
' CTHIOCOOBI TIOTYUYEHUS METAJUIOB
4.12 ['eneTndeckast CBsSI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM
) XHUMHYECKUE PEAKLIUN
Knaccudukanust XuMU4eCKUX peakIuii 1o pa3TuyHbIM MTPU3HAKAM: TI0 YUCITY U
5.1 COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIIoBOoMY 3(ddexTy, mo
W3MEHEHUIO CTETICHEW OKHCIICHUSI XUMUUECKUX JIEMEHTOB
50 TeroBoil 3¢ (deKT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHHS.
' DK30- ¥ 3HJIOTEPMHUUECKHUE peaknu. TepMOXUMHUYECKHE YPaBHEHUS
OKHCIIUTETEHOBOCCTAHOBUTENbHBIEC peakni. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 [Ipoueccel  OKHMCIEHMSI U BOCCTAHOBJEHMS.  ODJEKTPOHHBIM  OayiaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIBHON pEAKIIUU
£ 4 Teopust AeKTpOIUTHUECKOIN qucconranuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI

N HEDJICKTPOJINTEI. CunbHbIE U caa0bIe OJICKTPOJINTEI. Crenenn JUCCOoIMaln




55 Peakun nonHoro oomeHa. YcCiioBUsI MPOTEKAHUS PEaKluii HOHHOTO OOMEHa,
MIOJIHBIE U COKPALEHHbIE HOHHBIE YPABHEHUS PEaKLUN

6 X¥MHs U OKpyKarolas cpesa

BemecrBa u Marepuansl B IIOBCEJIHEBHOW JKM3HU 4esnoBeKa. beszomacHoe
6.1 MCIIOJIb30BaHUE BEIECTB M XUMHUYECKHX peaklUid B J1abopaTOpuu U OBITY.

HepBaﬂ ImomMouib MnMpu XUMHYICCKUX 0KOraX U OTPABJIICHUAX

XUMHUYECKOE 3arpsA3HEHUE OKpYyKaromlel cpeabl (KUCIOTHBIC —JIOXIH,
3arps3HEHUE TOYBHI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHUS
6.2 [Mpenenvuas gonyctumasi koumeHtpaius BeriectB ([1IK). Ponp xumum B
pEeIIeHUN DKOJOTHYECKUX TMpoOjeM. YcCuieHue NapHUKOBOTO dddekra,

pa3pylLieHHue 030HOBOTO CIIOSK

[Tpumenenue cepsl, a3ota, ¢pocdopa, yraepona, KpeMHHUS U UX COCTUHEHUN B
OBITy, MeOUIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [IpuMeHenue
6.3 METaJIOB M CIUIABOB (CTajb, YyryH, IIOPATIOMHHUN, OpoH3a) B OBITY |
INPOMBIIIUICHHOCTH X coequHeHi. [lonsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4 [IpuponHble MCTOYHHKH YIIICBOAOPOIOB (Yyroib, MPUPOIHBIA Ta3, HEQPTH),
' MPOAYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY M TPOMBIILICHHOCTH

[lepBoHavabHBIE TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
65 yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOI, TIIUIEPHH, YKCYCHAs KUCIIOTA).
[TonsiTrie 0 OMOOTUYECKN BaKHBIX BEIIECTBAX: JKUPaX, ONKax, yIJIeBOAax — U UX

POJIHA B ) KU3HU YCIIOBCKA

7 PacuéTsr:

7.1 1o (opMysaM XUMHYECKHX COSAMHEHHH

7.2 Macchl (MACCOBOIA) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 10 XUMUYECKUM yPaBHEHUSAM

YUYEBHO-METO/INMYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OcHoBHas JuTEpaTypa:

1. YyeOnux «Xumus. Bomubiii kypc. 7 kimace» O. C. T'abpuensu, U. T.
Octpoymog, A. K. AxinebunuH. - Mocksa: [Ipocsemienue, 2025.

2. Xumusi: Metonuyeckoe mocoOue K MPOMEeNeBTHUYECKOMY KYPCy «XUMHS.
Bronnsiit kypc. 7 kmace». ['abpuensa O.C., lunapesa I'.A. - M.: JIpoda,
2010 r. (mporpamma, TeMaTHYECKOE TUTAHUPOBAHKUE, PEKOMEHIAITHIH).

3. Yuebnuk «Xumus. 8 kimace» O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. - Mockga: [Ipocsemenue, 2018.



. YueOnuk «Xumus. 9 kmaccy O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. - Mockga: IIpocsemenue, 2023.

. Metonuueckoe nocobue O. C. I'abpuensH, A. B. Kynmosa. Xumus. 8—9 k.
I— M.: Ipoda, 2014,

. 0. C. TabpuensH, C. A. Cnankos. Terpaas s OIEHKH KayecTBa 3HAHUH 110
xumun K yueOnuky O. C. I'abpuensn «Xumus. 8 xkiace» - M.: Ipoda, 2015.
. 0. C. T'abpuensn, A. B. Kymmosa. «Xumus. 9 kmacc: pabouasi TeTpagb K
yaeoHuky O. C. I'abpuensna «Xumus. 9 kimace» - M.: Ilpoda, 2014,
JonmoHuTebHAA JIUTEpaTypa:

. Amux6epona JI. 1O., Pykk H. C. Ilone3Hast xumusi: 3a1a4u U UCTOPUU. — M.
Hpoda, 2005.

. WIrpemmnep I'. U., [Tuuyruna I'. A. {ugaktudeckue Urphl Mpu 00ydeHUU
xumuu. — M.: JIpoda, 2004.

u¢posbie o0pa3oBaTe/bHbIC PeCypPChbl U peCypchbl HHTEPHET:

. http://him.1september.ru/ I'azera "Xumus" u caiit w1 yuurens "5 uay Ha
YPOK XUMUHU"

. http://window.edu.ru/ Enqunoe okuo Joctyn k oOpa3oBaTeibHbIM pecypcam
. http://festival.1september.ru/ decTUBAIb [eJarorn4eCKux 1591 (17
«OTKpPBITHIN YPOK»



http://him.1september.ru/
http://window.edu.ru/
http://festival.1september.ru/



