IIpunoxenue K
npuka3zy 206 ot 01.09.2025r

PABOYASA ITPOTPAMMA
yueOHoro npeamera «Xumusi. ba3oBblii ypoBeHb»

U1 oOydaromuxcs 8 — 9 kimaccon



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O OOIEr0 00pa30BaHMs COCTABIICHA
Ha OCHOBE TpEeOOBAHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @I'OC OO0, a
TaKk’ke Ha OCHOBe (enepanbHOM pabodeil mporpaMMbl BOCIHUTAHHUS U C YUETOM
KOHLEMIMK MpenojaBaHusi y4yeOHOro mnpenMera «XuMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumMuu Aa€T MpEACTaBICHUE O LEsAX, O0lIel crpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPeACTBAaMU y4eOHOro npeaMera,
YCTaHABIMBAET  00s3aTeIbHOE MPEAMETHOE  COJIep)KaHue, MpeaycMaTpUBAET
pacmpenesieHue ero Mo KjaccaM M CTPYKTYpUPOBAaHHE [0 paszjieliaM U TeMaMm
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJWYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHN COACP)KAHUSA, PEKOMEHAYEMYIO TOCIIEeOBATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKH Y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4alolmuXcsi, OMpeNesieT BO3MOXKHOCTH
npenMera Ui peaid3alid  TpeOOBaHWW K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs, a TaKkKe
TpeboBaHMI K pe3yibTaTaM OOy4eHHs XMMHU Ha YpOBHE LieJiell U3ydeHUs MpeaIMeTa
U OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEJIbHOM JEATENIBHOCTH OOyYarouerocss Imo
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUH CIY)XMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yy4arouierocs, ero NpeCTaBIEHUN 0 MaTepUalbHOM €AMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHEH MpeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYyTIX pelieHus TI00aJbHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM, DYHEPreTUUYECKOW, NHUILECBOU U
HKOJIOTUYECKOM 0€301acHOCTH, MPOOIEM 31paBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH I CaMOPa3BUTHSI U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4yaloUIuxcs, HAaBBIKOB HMX  CaMOCTOSATENbHOM  y4eOHOW  JeATeIbHOCTH,
SKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHHMI, HEOOXOJMMBIX Kak B
MOBCETHEBHO JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOTO MBILUICHMS, 3aKJIaJblBAET OCHOBBI
LEJOCTHOTO B3IVISIa HA €IMHCTBO NMPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINuXCs;

CIocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHMMHUHU OOECHEUMBAIOTCS CHELU(PUKON
COolep>KaHMsl ~ y4yeOHOTO  TpeaMeTa,  KOTOPBhIM  SIBISIETCS  MEJAaroru4ecku
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAayKM XMMUM Ha OMPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYArOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM W  HEKOTOPBIX  OTACJIBHBIX 3HAYUMBIX TOHSITUUI
OPraHUYECKON XUMHUMU.

CrpykTypa cojaepkKaHus TpOrpaMMbl N0 XUMHUHM C(HOPMHUpOBaHa Ha OCHOBE
CUCTEMHOro mnoaxona K €€ mn3ydeHuro. ColepiaHue CKIAIbIBAETCS U3 CUCTEMBI
MNOHATHI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATHUH O XUMHYECKOU
peakiuu. OO0e O3THU  CUCTEMBI CTPYKTYpPHO OpTraHU30BaHbl MO MPUHITUIY
MOCJIEIOBATEIILHOTO PAa3BUTUA 3HAHUK HA OCHOBE TEOPETUYECKHUX MPEACTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBS3H;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AUCCOLMAIINY BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K APYrOMY, BBITIONHSA (PYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOIO0 MPUMEHEHUS U IMOIYYEHUS H3y4aeMbIX
BEILECTB.

OcBoeHHre  mporpaMMbl IO  XHUMHH  CIIOCOOCTBYeT  (pOpPMHUPOBAHUIO
MPEJICTABIICHUS] O XUMHAYECKOW COCTaBJISAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
N03HaHMs B HayKe. V3ydeHne XuMUU NPOUCXOAUT C MPUBIICUCHUEM 3HAHHUM U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatouuii Mupy, «buonorus. 5-7 kimacce» u
«®Dusnka. 7 K1ace».

[Tpu n3ydeHnu XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOH
HAayKd Kak 00JIaCTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOU IEATEIHHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KYyNIbTYypbhl. 3amada y4eOHOTO
MpeaIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEUIITUX
($akToOB, MOHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUN, JOCTYMHBIX 0000IEHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUN K HAYYHBIM METO/IaM
MO3HAHUS TPU U3YYCHUH BEMIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUH B y4E€OHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENIbCKON  JIEATENIbHOCTH, OCBOCHMHM TIpaBUI  OE€30MacCHOro
oOpallieHusl C BEUIECTBAMU B ITOBCEIHEBHOMN KU3HMU.



[Ipy uU3yyeHMH XMMHHM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs Ba)KHOE
3Ha4YCHHUE TPUOOPETU TaKHe 1IENH, KaK:

— (QopMHpoBaHHE HWHTEUIEKTyaJdbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHITUIO PELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HaIpaBJICHHOCTh 00YYEHHUS Ha CUCTEMATUYECKOE MPUOOIICHUE 00yTArOITUXCS
K CaMOCTOATEJIbHOW TMO3HABATEIBHON JESATEIBLHOCTH, HAYYHBIM METO/JaM TO3HaHUS,
(bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCJIOBHHM, CIOCOOCTBYIONIUX MPHOOPETEHUIO O0YYarOImIMMUCS
OMbITa PA3HOOOPA3HOW JEATENHHOCTU, IIO3HAHUS W CaMOIIO3HAHMS, KIHOUEBBIX
HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— ¢opmupoBanue oOmer (PyHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOIb3Ys 3HAHUS U OTIBIT, MIOJYYCHHBIC TIPH U3YYCHUU XUMUH, IPUMEHSITh UX
IIPY PEIICHUH TPOOJIEM B MOBCETHEBHOMN KU3HU U TPYJIOBOH JEATEITLHOCTH;

— (opmupoBaHue y 00y4arOmUXCs TYMAaHUCTHUYECKUX OTHOIICHUM, TOHUMaHUS
IIEHHOCTH XMMHUYECKMX 3HAHUW IS BBIPAOOTKH JKOJOTHYECKH IIEJIECO00Pa3HOT0
NOBe/ICHHs B OBITY U TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroIIed IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAllUU K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPpOG WIS U HANPABIEHHOCTHU JaJIbHEUIIEro 00y4YeHUsl.

OO611ee YMCIIO YacoB, OTBEIEHHBIX ISl U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHusi, coctraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

PaGouas  mporpamma  OpHUEHTHpOBaHAa  Ha  IEJIEBbIE  MPUOPUTETHI,
chopmynupoBaHHbIe B (eqepanbHON pabodeil mporpaMMe BOCIIMTAHUSA U B paboueit
nporpamMme Bocniutanusgs MAOY «MBanosckas COII» YBaTCKOro MyHHUITUIIAIBHOTO
paiioHa

[Iporpamma 1O XMMHHM COCTaBlieHa Ha OCHOBE TpeOOBaHUN K pe3yJbTraTaM
ocsoeHuss OOII OOO, npencraBieHHsix B ®PI'OC OOO, a Takke Ha OCHOBE
XapaKTePUCTUKHN TUIAHUPYEMBIX PEe3yJIbTAaTOB JIYXOBHO-HPAaBCTBEHHOTO pPa3BUTHI,
BOCIIUTAHUS W COLMATU3alMKA O0YyJalolmuXxcs, MpEeJCTaBICHHOW B (denepanbHOU
paboueil mporpaMme BOCHUTAHUS U TMOJICKHUT HEMOCPEICTBEHHOMY MPUMEHEHUIO
mpu peanu3anuy o0s3aTENbHON YacTh 00pa30BaTEIBHON MPOTPAMMBI OCHOBHOTO
o01mero oopa3oBaHws.

[Iporpamma mo xumuu oTpaxkaeT ocHOBHble TpeboBanus PI'OC OO0 k
JUYHOCTHBIM,  METalpeIMETHBIM W  TPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
00pa3oBaTeIbHBIX IPOTPAMM.



[IporpaMMma 1o XuMHUM AaET MPEICTaBICHHUE O IIENAX O0y4YeHHs, BOCIIUTAHHS H
pa3BuTUSl OOy4alOMIMXCS CpPEACTBAMH  Yy4eOHOrOo TMpeaMeTa, YCTaHaBIMBAET
o0s13aTeIbHOE MIPEIMETHOE COJep)KaHue, MPeAyCMaTPHUBAET paclpeiesieHue ero 1o
KJlaccaM M CTPYKTYpPHpPOBAHHE €To 1O pa3zAesiaM U TeMaM Kypca, NaéT pachpeieicHne
y4eOHBIX YacoB MO TEMAaTHYECKUM pas[eiaM Kypca M TOCIeI0BaTeNbHOCTh HX
U3YYCHUSI C YYE€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTHUKHU
y4eOHOr'0 Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYyYarolmMXcs; ONpenesseT
BO3MOKHOCTH TpeIMeTa s pealu3alud TpeOOBaHWMU K pe3ynbTaTaM OCBOCHUS
MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, TpeOOBaHUM K pe3yjbTaTaM 00ydeHus
XHMUH, a TAK)KE OCHOBHBIX BHJIOB JICATEIHHOCTH 00yUYaIOIIHXCS.



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Posib XuMuu B )KU3HU YellOBEKa. XUMUS B CUCTEME HAyK. Tena
n BeuiectBa. PU3NUECKHE CBOWCTBA BEUIECTB. ATrPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue 0 MeTonax mo3HaHWS B XuMHHM. YucTeie BemiecTBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE HJIeMEHThl. CHMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢popmyina. BareHTHOCT, aTOMOB XMUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAasE aToMHas macca. OTHOCHTENIbHas
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCJIA CTPYKTYpHBIX €IHUHHMI] BeliecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

Ou3NYECKUe U XUMHUYECKUE SABJICHUS. XUMHUUYECKasl peakuuss U e€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelIeCTB. XHWMHUYeCKHe YypaBHeHUs. Kiaccudukaius
XUMHYECKUX PeaKInil (COeAMHEHUS, pa3IOKEHUs, 3aMeIlleHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH NOCYIOi, MpaBuiamMu pabOThl B J1abOpaTopuu u
npuéMamMu oOpalleHusl ¢ JJabopaTOPHBIM O00OPYJIOBaHUEM, M3YYEHHE M OIMUCAHUE
¢uznueckux CBOWCTB 00pa3lloB  HEOPraHWYECKUX  BEIIECTB, HAOJIIOJCHUE
¢dusznueckux (TiaBjieHUEe BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XHUMHUYECKHX (TOpPEHHE CBEYHU, MPOKAJMBAHUE MEIHOMU
IIPOBOJIOKH, B3aMMOJICCTBHE MeJla ¢ KUCJIOTOMN) SBJICHHUM, HAOIOCHUE U OTTMCAHUE
OPU3HAKOB  MPOTEKAaHWs  XUMUYECKHX  peakiui  (pa3joxkeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3liokKeHHEe THAPOKCHIA
meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Keie3a ¢ pactBopoMm cos mean (1),
M3y4eHHE CIOCOOOB pas3feieHusi CMECEd: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBIIAPUBAHUE, JUCTWLIALNSA, XpoMmaTtorpadus, MPOBEACHHUE OYUCTKH MOBAPEHHOU
coilv,  HaONIOAEHWE W ONMHCAaHWUE  Pe3yJlbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3JIeMEHT U MPOCTOE
BellecTBO. HaxokaeHwe Kuciopona B NOpUpoae, (Pu3nueckue U XUMHUYECKHE
coiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xkuciopona. CrocoObl
MOJIyYEHHUS KUCIIOpo/ia B 1a00OpaTOpUU U MPOMBIILIEHHOCTH. KpyroBopoT Kuciopoaa
B npupoe. O30H — ajuioTponHas MoAU(UKALINS KACIOPOIa.



TeroBo# 3p(HEeKT XUMUYECKON peaKui, TEPMOXUMHYECKUE YPAaBHEHHUS, IK30-
U DHAOTEPMUYECKHUE pEakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3]yXa,
YCWIEHHE MAPHUKOBOIO 3 ekra, pazpylieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT n npocroe BemecTBo. HaxoxkaeHne Bomopona B MpUpoze,
bu3nYecKue U XMMHYECKHUE CBOMCTBA, IPUMEHEHHE, ClIOCOObI noydeHus. Kucaotsl
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kKak  pactBoputenb.  PacTBOphI.
HacplllieHHbIE W HEHACBHIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BElECTBA B pacTBOpe. XUMUUYECKHE CBOWCTBA BOJAbI. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HM ueloBeka. KpyroBopoT BoABI B MPHUPOJE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeauHenuid. Oxcuabl. Kiaccudukarus
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHble,  aM(OTepHBIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMHUYECKHE CBOMCTBA
okcui0B. [Tonydyenue okcuaos.

OcHoBanms. Kiaccudukanuss ocHOBaHWN: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHMsl. HoMmeHknatypa ocHOBaHUW. PU3WUECKHE W XUMHUYECKHE CBONCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCJIOT. Psan akrtuBHocTM MetauioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa comneil. du3znueckue U XUMHYECKHE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMNPENIEICHUE COJEpKaHUs KUCIOpOoAa B BO3AYXE, MOIYy4YEHHE,
coOupaHue, pacro3HaBaHWE W W3yYEHHWE CBOWCTB KHUCIOpPOJAa, HaOI0aeHNe
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHIOB M OMHCAHHE MX CBOWCTB,
MoJIy4yeHue, cOOMpaHue, paclo3HaBaHUE U M3YyUYEHHE CBOICTB BOAOpoAa (TOpeHHeE),
B3aumojieiictBue Bojiopoaa ¢ okcugom Meau (IlI) (Bo3MOXHO HCHONIB30BaHKE
BUJICOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEMIECTB KOJWYECTBOM 1 MOIb,
uccleI0BaHe 0COOCHHOCTEW pacCTBOPEHHUSI BEIIECTB C PA3IMUYHON paCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHONM MACCOBOM JI0JI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METajylaMH (HATpUEeM U KalbIleM) (BO3MOXKHO
UCIIOJb30BaHUE BUJEOMATEpPUAIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJACHUWE W3MEHEHUsI OKPACKU HHIUKATOPOB B
pacTBOpax KHUCJIOT W Iesodeil, uzydeHue B3aumozeictBus okcuga menu (Il) c



pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METa/ulaMH, PEaKLUNd HEeUTpaau3alui,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO0 METAJUIa APYTUM H3
pacTBOpa COJIY, PELUICHUE dKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeuIme Ki1accol
HEOPraHUYECKUX COCTMHEHUM.

Iepuoagnuecknin 3axkoH M Ilepuoamyeckas cucTeMa XHMHYECKHX
iemenTtoB JI. H. MengeneeBa. CrtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble TOMBITKK KJIAacCU(PUKAIIUA XUMUYECKUX dJeMEHTOB. [loHsiTHEe O
IPYINax CXOJHBIX JJEMEHTOB (IIEJOYHBbICE U IIEJIOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT aM()OTEPHbIE OKCUIIBI U
TUJPOKCHUIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucrema Xumudeckux snemeHToB 1. 1.
MenneneeBa. Kopotkonepuomnas u miuHHONepuogHas Gopmbl I[lepuoanueckoit
cuctembl xumuueckux »dyemeHtoB JI. WM. Mengeneea. Ilepuonbl U TpyIIbL.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sifep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB  mepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
[Tepuonnueckoin cucremsl Jl. M. MeHnneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiIokeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI paauyca aTOMOB XHMHYECKHX DJEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue Ilepuogmyeckoro 3akoHa u llepumonnueckoil cucTeMbl XHUMHYECKHUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. . WM. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsA3b. KoBalieHTHass (MOJsipHAs M HENOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb okucineHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA IIMHKA C pPAacTBOPaMHM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBIl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmuwie ceéasu

Peanuzanusa MeXnpeaMETHBIX CBS3€M INpHU H3Yy4YEHUHM XUMHHM B 8§ KJacce
OCYILIECTBIISIETCS. Yepe3 MCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHIA,
TaK Y MOHSATUHU, SIBIAIOIINUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'O IIUKJIA.



OO0uue ecTecTBEHHO-HAYUYHbIE TOHSATHSA: HAydHbIM (aKT, THUIOTE3a, TEOpHs,
3aKOH, AaHaJdu3, CHUHTE3, KiIaccupuKalus, MepUOJUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUM 3apsi, BEUIECTBO, TEI0, OO0BEM,
arperatHoe COCTOSIHME BEIEeCTBa, ra3, (U3HMUECKUE BEJIMUYUHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dborocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOABI, MOJIE3HBIC
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[lepnonnueckuit 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX 3JeMeHTOB /[]. 1.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAIbIUA U UX COCIUHECHUN B
COOTBETCTBUM C TOJIOKEHUEM dJIeMEHTOB B Ilepronnueckoil cuctemMe U CTPOCHUEM
UX aTOMOB.

Ctpoenue BeliecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTALIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAIIMYECKOW PEIIETKU U
BUJIa XUMUYECKOU CBA3U.

Knaccudukanus um HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. XHUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSALIMXCSA K Ppa3IM4YHbIM KJlacCcaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XumMuueckux peakiuii o pa3IndHbIM MpU3HaKaM (10 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTETICHEH OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aTopa). IK30- U SHIOTEPMUUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xumuueckoil peakiuu. [lonsTue 00 oOpaTUMBIX |
HEOOpAaTUMBIX XUMHUYECKHX peakuusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. Ilonarue o xaranmuse. [loHATHE O XMMHUUYECKOM paBHOBeCHMH. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKIMH U IIOJ0KEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN Oayanc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBienue YpaBHEHUU

OKHUCJIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid ¢  HCMHOJIb30BaHHEM  METoja
3JIEKTPOHHOTO OajaHca.

Teopusi 3AEKTPOJUTHIECKON MUCCONMUAIUU. DIEKTPOTUTHI U HEIJIECKTPOIUTHI.
Katnonbl, aHuoHbpl. MeXaHU3M JUCCOIMAIIMM BEIIECTB C PA3JWYHBIMM BHUJIAMHU
XuMHU4ecKkon cBsa3u. CterneHn aucconuanuu. CHbHBIE U clla0ble dJIEKTPOJIUTHI.



Peakiiun moHHOrO OOMEHa. YCIOBUSI MPOTEKAHUs PEAKIUM MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHHsA peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHHUW M COJIEH B CBETE MPEACTABICHUNA 00 3IEKTPOIUTHUECKON JAMCCOLMALIUU.
KauecTBeHHbIe peakuuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAaKOMIJICHME C MOJAEISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJIOB W HeMmeTauioB (rpadutra W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pEaKklUU OT
BO3/ICHCTBUSA Pa3INYHbIX (PAKTOPOB, MCCIIEIOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB
BEUIECTB, IMpollecca JHUCCOUMAIMU KHUCJIOT, WIenoYell u  coseid  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEO MAaTEpPHANOB), MPOBEJACHUE OMNBITOB, WLIIOCTPUPYIOLIUX
NPU3HAKU MPOTEKAHUsl PeaKUii MOHHOro oOMeHa (0O0pa3oBaHHUeE OCajKa, BbIIEICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHUTEJNIbHBIX peaKIMil (ropeHue, peakiuu pPas3iokKEeHUs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIBI0 KAUECTBEHHBIX PEaKLUHU Ha
MOHBI, pEIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanibl 1 X COeITMHEHHUS

OO6mast  xapakTtepucThka TaloreHoB. (OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHn okucieHus. CtpoeHue U (uU3HUECKHEe CBOWCTBA MPOCTHIX
BEIIECTB — T'aJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha pUMeEpe XJiopa (B3auMOAEHCTBUE C
MeTajulaMi, HeMeTaulaMH, ImienoyaMu). XiiopoBojgopon. ConsiHas —KHUCIOTA,
XUMUYECKHE CBOMCTBA, NOJIy4YeHUE, IpUMEHEHUE. JlelicTBHE XJI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxkHelnne XJIOpUIbl U UX HAXOXKIAEHUE B IPUPOJE.

O6mass xapakrepuctuka s1eMeHTOB VIA-rpymnmbel. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTtpoeHne W (U3HUECKHE CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOPOJa U CEePhl. AJUIOTPOIHbIE MOIU(MUKAIIMN KUCIOPOaa U
ceppl. XuUMHUYECKHe CBoOMcTBa cepbl. CepoBOAOPON, CTpOeHHUE, (PU3NYECKHE U
XUMUYECKHe cBoicTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnast kucioTa, GU3NUYECKHe U XUMHUUECKHE CBOMCTBA (OOIME KaK MPEICTaBUTEIS
Kjlacca KHUCJIOT U crnenuduyeckue). XMMUYECKUE PEeaklU, JIekKallhue B OCHOBE
MIPOMBIIIJIEHHOTO CIOc00a TMOJy4YeHHs CEpHOW KHCIOThL. [IpuMeHeHue cepHoit
kucnoTel. ConM CcepHOM KHUCIOTHI, KAaueCTBEHHAs peakius Ha CylIb(aT-uoH.
Haxoxnenne ceppl M €€ COCNMHEHUNW B TIIPUPOJIC. XHUMHUUYECKOE 3arps3HEHHUE
OKpYXaOILEel Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE TOXKAH, 3arpA3HEHUE BO3IyXa
1 BOJIOEMOB), CITOCOOBI €ro Mpe0TBPAIICHHUS.

OO6mrast xapakrtepuctuka d3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHA. A30T, PACHPOCTPAHEHHE B MPUPOJE,
duznyeckue U XxuMuueckue cBoiictBa. KpyroBopoT azora B npupojge. AMMHUAK, €ro
du3nUecKkue U XMMUYECKHE CBOICTBA, MOyuyeHUe W npumeHenue. Collm aMMOHMUS,



ux (pU3MvYecKue U XMMUYECKHUE CBOMCTBA, NpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBl aMMOHHUS. A30THasg KHUCJIOTa, €€ NOJIydeHHE, (PU3NYECKHe U XHUMHUYECKHE
cBOMcTBa (OOIIME Kak MpEeJACTAaBUTENsI Kiacca KUCIOT | crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEW aMMOHHUS B KaU€CTBE MUHEPAIbHBIX yJIOOPEHUI.
XUMHUYECKOE 3arps3HEHHE OKpPYXKalolled cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIU, 3arps3HEHHEe BO3ayXa, MMO4YBbl U BogoémoB). docdhop, ammoTponHsie
monudukanuu Gochopa, pusnueckre u xumudeckue cBoictea. Oxcua pochopa (V)
u (Qochopnas kucinora, (U3MUECKUE U XUMHUYECKHE CBOWCTBA, IOJYyYEHHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mass xapakrepucTuka syneMeHToB |V A-rpynnbl. OCoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKHUCICHHS. YTIIEpOJl, aJUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpPoJe, (PU3NYECKUEe UM XMMHUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yraepona B npupoje. Okcuabl yriaepoaa, ux Gusndeckue u XuMHU4eCKue
CBOICTBa, JCHCTBME HA JKUBBIE OpPraHW3Mbl, TMOJIYYEHHE U MPUMEHEHHE.
Okojoruyeckue MpoOJeMbl, cBsi3aHHble ¢ okcugoMm yriepona (1V), rumoresa
rJI00AJIBHOTO TIOTEIJICHUSI KJMMaTa, MapHUKOBBIN 3QdeKT. YronapHas Kuciaora u eé
coi, MX (U3MYECKHE M XUMUYECKHE CBOWCTBA, IMOJYYCHHUE M TNPUMEHEHHE.
KauectBenHnas peakuus Ha KapOoHaT-uoHbl. lcnonp3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriaepoaa (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, STaHOJI, TJIMUEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux rnepepaboTku (OEH3MH), WX poJib B OBITY M NpOMbIIIIeHHOCTH. [loHATHE O
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKUPaAX, OeNKax, yriaeBoIaxX — U UX POJH B KU3HU
yesioBeka. MarepuanbHOE €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHU.

Kpemuuii, ero ¢usmyeckue W XUMHYECKHE CBOWCTBA, IOJYyYCHHE W
npumeHenne. CoenHeHUsT KpeMHuUs B nipupojae. OOiiue npeacTaBieHust 00 OKCUIe
kpemaus (IV) u kpemuueBoi kucnore. CHIHMKATBI, UX HCIOJIb30BaHHUE B OBITY, B
MPOMBIIIJIEHHOCTH. BaxHelllne CTpOUTENbHbIE MaTepualbl: KEpamMuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. IIpoOiieMbl  G€30MacHOrO  HMCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

U3ydyeHue oO0paslloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
MPOBEJCHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE MTPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOMINE (PU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHMI (BO3MOXHO HMCIOJB30BAHUE BHUIECOMATEPUATIOB), O3HAKOMIIEHUE C
oOpasniaMu XJIOpHIOB (TaJOTeHUIOB), O3HAKOMJIIEHWE C oOpaslamMu ceppl U eé
COCMHEHUAMHN (BO3MOKHO HCIOJIb30BaHUE BHUACOMATEPHAIOB), HAOIIOJCHUE
npoiiecca OOyriuMBaHUs caxapa MOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOMU



KHCJIOTBl, HW3Y4YEHHE XUMHUYECKHX CBOMCTB pPa30aBICHHOM CEPHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHOM peakiMu Ha Cyiab(aT-uoH U HaOII0JIeHHe TpHU3HaKa e
MIPOTEKAHUs, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
coeIMHEHUN (BO3MOXKHO HMCIOJIb30BAHHUE BUIEOMATEpUaIoB), 0Opa3laMu a30THBIX U
dochopHbIX ymnoOpeHui, moNydyeHUe, COOMpaHUE, paclo3HABaAaHUE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX PEeaKIUii Ha MOH aMMOHHUS U docdat-
VWOH M U3y4YCHUE MPU3HAKOB HUX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPHUPOBAHHOM
AQ30THOM KHCIOTBI C MeApl0 (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUANIOB),
U3y4YeHUEe MOJeJel KpUCTAIUTMYECKUX PEemEToK anmasa, rpadura, Qysuiepena,
03HAKOMJICHHE C TIPOIIECCOM aJICOPOIMU PaCTBOPEHHBIX BEIIECCTB aKTUBUPOBAHHBIM
yraéM W yCTPOWCTBOM MPOTHBOTas3a, MOJy4YEeHHE, COOMpaHHE, pacliO3HABaHUE W
U3YUYECHUE CBOWMCTB YIJIEKUCIOTO Tras3a, MPOBEJCHUE KAYECTBEHHBIX pPEaKIMi Ha
KapOOHAT U CUJIMKAT-UOHBI M U3YUYCHUE MPU3HAKOB UX MPOTEKaHUs, 03HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOW MPOMBIILUICHHOCTH, PEIICHUE AKCIEPUMEHTAJIbHBIX 3a7a4
1o TeMe «BakHeime HeMeTallIbl U UX COCTUHEHUS.

MeTaabl U X COeTUHEHUS

OO6mas xapakTepUCTUKA XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAaHUH HUX
nonoxeHus B [lepuoguueckoit cucreme xumuuyeckux syemMeHToB Jl. M. MenneneeBa
U cTpoeHusi atomoB. CTpoeHune MeTaioB. MeTtaninyeckas CBSI3b U METAJTNYeCKast
KpUCTAJUIMYECKAsT PEIIETKA. ODJICKTPOXUMUUYECKUM PsSAJl HANPSOKEHUHM METallyIoB.
dusnyecke W XUMHUYECKHE CBOHCTBa MeTauioB. OOmMe CrocoObl MOMydeHUs
metauioB. [loHATHE O KOPpO3UM METAJIOB, OCHOBHBIC CIOCOOBI 3allUTHI MX OT
koppo3uu. CruiaBbl (CTaidb, YYT'yH, MIOPATIOMUHUNA, OpoH3a) M UX NPUMEHEHHUE B
OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[Ilenounble meTaiuibl: mojoxkeHWe B lleproandeckor CHCTEME XHMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXJECHUE B IPHUPOJIE.
du3nyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCuabl U
TUJIPOKCU/IBI HATPHUS U Kanus. [[puMeHeHne MEeT0YHbIX METAJIJIOB U UX COCTUHECHUN.

[[lenoyHo3eMenbHBIE  METAUIBI MAarHuii W KaJIbIHM: TOJIOKEHHUE B
[Tepuoauueckoit cucteme xumuueckux 31eMeHToB Jl. M. MeHneneeBa, cTpoeHue UX
aTOMOB, HaxOXJeHHe B mpupoje. Ou3nyecknue M XMMUUYECKHE CBOMCTBA MAarHusl u
Kanblysd. BaxkHelie coeTuHeHUs Kalblus (OKCHUJI, TUAPOKCHUI, coiin). KECTKOCTD
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AnroMuHUI: nosokeHue B llepuoanyeckoil cucrtemMe XHUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe arToma, HaxOoxJIeHWE B mpupoae. dDusnueckue u
XUMHUYECKUE CBOMCTBA amtoMHHUSA. AMQOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
AJTFOMUHUA.

Keneso: nosnoxxenne B [lepuoanyeckoi cucteMe Xumu4deckux sjemenTon /1. M.
MeHnpeneeBa, CTpOEHHUE aTOMA, HAXOXKJICHUE B pupoae. PU3NYECKUE U XUMHUYECKHE



cBoicTBa »xene3a. Okcuabl, rugpokcuasl u conu xenesza (ll) u xeneza (lll), ux
COCTaB, CBOMCTBA U IOJIYYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C O00pasuaMyd METaNIoB W CIUIABOB, HX (PHU3HMYECKUMU
CBOICTBaMU, U3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJA KaJbIIUS W HATPHUA C
BOAOW (BO3MOKHO MCIOJb30BaHUE BUAECOMATEPHUATIOB), HCCIECIOBAHUE CBONCTB
XKECTKOM BOJIBI, MpoOIlEcca TOPEHHUs Keje3a B KUCIopoie (BO3ZMOXKHO HCIIOIb30BaHUE
BUJIEOMAaTepUaIoOB), MPU3HAKOB MPOTCKAHMUSI KAUYECTBEHHBIX pEAKIM Ha WOHBI:
MarHus, Kajblusg, anfoMuHus, IwHKa, kemesa (1) wu xemesa (M), memm (1),
Ha0JII0/IEHHE U OMHMCaHUe MPOLIECCOB OKpPAIIMBAHUSA TUIAMEHH MOHAMM HATpHUs, Kajaus
U Kaiblug (BO3MOXXHO  HCIOJB30BaHME BUJEOMATEpUANIOB), HUCCIEIOBaHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUAPOKCUIA IIMHKA, pEIIeHUE
HKCIIEPUMEHTATBHBIX 3a/1a4 M0 TeMe «BaxxHeHII1me MeTallIbl U UX COETUHEHUSI.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa u Marepuanbsl B TOBCEIHEBHOM JKHM3HM 4YenoBeka. besomacHoe
UCIIOJIb30BaHUE BEIECTB M XMUMHUYECKUX peakiuii B ObITy. IlepBas momoins npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOe 3arps3HEHUE OKpyXKaromieil cpeasl (mpenaenbHas TOMycTHMas
KOHLEeHTpauus Bewects, ganee — [1/IK). Ponp XuMuu B pemieHUH 3KOJIOTMYECKHUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre oO0pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuwie cea3u

Peanuzanusa MeXnpeaMETHBIX CBSI3€M IpU HM3yYeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ MOHATUH, SBISIOIIUXCA CUCTEMHBIMU JI OTAEIbHBIX MPEIMETOB €CTECTBEHHO -
Hay4YHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAay4YHbIH (akT, THUIOTE3a, 3aKOH,
TEOpHWs, aHaIW3, CHUHTE3, KiIacCUPUKalusi, TMEePUOAUIHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA dPdeKT,
TE€XHOJIOT S, MaT€pUaJIbI.

®usnka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU/, U30TOIIbI,
PaaMOaKTUBHOCTD, MOJIeKya, ANEKTPUUYECKUI 3apsia, POBOJIHUKH,
MOJYTIPOBOHUKH, TUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOE
COCTOSIHME BEUIECTBA, ra3, PAacTBOpP, PACTBOPUMOCTb, KPHUCTANIMUECKash PEIIETKa,
CIUIaBbl, PU3NUECKUE BEIUYUHBI, EIUHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO,
ILUIaHETHI, 3BE3161, COoTHILE.



buonorusi: QorocunTe3, npixaHue, Ouochepa, B3KocHCTEMA, MHUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE MOPOABI, MOJIE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE  pe3yJdbTaThl OCBOCHMSI IPOTpaMMbl  OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOy4YEeHHMs] XMMHUM B €IMHCTBE Y4YeOHOH U
BOCIUTATENIBHON NI€STEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU UM JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMU B
oOliecTBe TpaBUJIaMU M HOPMaMH TIOBEJEHUSI M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThI OTpaXXaroT TOTOBHOCTD o0yJarommuxcs
PYKOBOJICTBOBAThCSl ~ CUCTEMON  TMO3UTUBHBIX  I[EHHOCTHBIX  OpHEHTAIlUA |
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HaCIEIWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKu B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM HMHQpOpManuein o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUMAJIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEILCKON, TBOPUECKOW U JAPYTUX BUJAX AEATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESTENbHOCTH TIPU BBITIOJHEHUU
y4eOHBIX, II03HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XUMUYECKHX OSKCIIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU
B MpOIIECCE ITOM y4eOHOMN NesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHHUE U
NOCTYIKW CBOMX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIIEICTBAN MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE IIPEIACTABICHHUS O BEIIECTBE M XMMHYECKOM pEaKIUu,
COOTBETCTBYIOIIMUE COBPEMEHHOMY VYPOBHIO pAa3BUTUS HAYKH U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUA NPHUPOJbI, B3aHUMOCBS3SIX UEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUU MO
XAMHUH, HEOOXOAMMBIC I OOBSICHEHHS HAOIIOJAeMbIX TPOIECCOB W SBIICHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEILHOM pabOThl C Y4eOHBIMHU TEKCTaMH, CIPaBOYHOM



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpelcTBaMU  MH(OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOY4YEeHWI0O W TO3HAHUIO, JIOO0O3HATENBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHON U UCCIE0BATEILCKOU AESTEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHSI 00YUEHHUSI B JabHEHIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBI 00pa3 KU3HH, OCO3HAHHE TMOCJEACTBUUA U HENPUATHE
BpEAHBIX  TpHUBbIYEK  (YyMOTpeOJeHUs  ajJKoroJigi, HApPKOTUKOB, KYypEHHs),
HEOOXOAMMOCTH  COOJIFOJICHUSI TpaBUJl  0€30MacHOCTH TMpU  OOpallleHHH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

UHTEpPEC K MPAKTUYECKOMY M3yUeHUIO Tpodeccuil u Tpyaa pa3iudHOro poja,
yBaXXEHUE K TPYAY U pe3ysbTaTaM TPYJAOBOW JEATEILHOCTH, B TOM YWCJIE HA OCHOBE
MPUMEHEHHs MPEIMETHBIX 3HAHUHN MO XUMUH, OCO3HAHHBIM BHIOOP WHIUBUIYaJTbHOU
TPACKTOPUU TMPOJOJDKCHHUS 00pa3oBaHHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TOTPEOHOCTEH, YyCIemHOn
npodeccroHaIbHON JCATEILHOCTH W PA3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11e7Ieco00pa3Hoe OTHOLIEHUE K MPHUPOAE KaK MCTOYHHMKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, MOHUMAaHHME IIEHHOCTH 3[0pOBOTO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MUeCKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTU COOIOACHUS
npaBmJI 0€30MaCHOTO MOBEJEHUS MPU paboTe C BEUIECTBAMH, a TAKXKE B CHUTYAIUSX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TOJy4aeMble MPU M3YYCHUH XUMUH, IS
peLIeHUs 3aJa4, CBS3aHHBIX C OKPYXAIOWIEW NMPUPOJHON CPEIOM, ISl MOBBILICHUS
VPOBHS  JKOJOTHMYECKOW  KYyJIbTYpbl, OCO3HaHHUS  TJIOOQJIBHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJeM M MNyTel UX pelIeHUs MOCPEACTBOM METOJ0B XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B coctaBe wMmeTanmpeaMETHBIX PE3YyJAbTATOB BBIACISIIOT 3HAYMMbIEC JJIA
dbopMHupOBaHUS MUPOBO33PECHUS OOIICHAYYHBIC MOHSATHUS (3aKOH, TEOPHsl, MPUHITHII,
runore3a, (axkT, CcucTeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTax M TIO3BOJSIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IEIOCTHOU
Hay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHblEe NeNCTBUS (MO3HABATEJIbHBIC,



KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOecneynBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHUPOBAaHUIO M OCYIIECTBICHHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS HCIOJb30BaTh NPUEMBI JIOTUUECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHUMW: PaCKpPhIBaTh CMBICT XMUMHUYECKUX MOHATHMN (BBIACIATh UX XapaKTEpHBIC
MPU3HAKW, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH TMOHSITHUSMHU), HCIOJIH30BAThH
MOHATHUS JIJI1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU IJI1 KJIacCUPUKAIMM XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXAYy OOBEKTAMH U3yYCHHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TIPUMEHATh B TMPOIECCEe TO3HAHUS TOHATHS (MPEIMETHBIE U
MeTarnpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJIb3yEeMble B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XHMHH MOJICIbHbBIE MPEICTABICHUS —
XUMUYECKUI 3HaK (CHMMBOJI DJJIEMEHTa), XuMuueckas ¢(opMmylia U ypaBHEHHUE
XUMUYECKOW PEaKIMu — MpPHU PEIICHUU YyueOHO-TI03HABATEIBHBIX 33/1ad, C YYETOM
TUX MOJIETBHBIX TPEIACTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIECTBEHHBIC
NPU3HAKU U3YyYAE€MBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIHid,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CICJICTBEHHBIE  CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejgbcKkue JeCTBHA.

YMEHHE WCIIOJIb30BaTh TIOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4eCTBE OCHOBBI JIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U TMPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaOIIogaTh 3a XOJIOM  Ipollecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro pe3yiabTaT, (popmynupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE€3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOW padoTe.

Pabora ¢ ungopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYy4aeMyl M3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIONYJISIpHAS TIUTEpATypa XMMUUYECKOTO COJIepKaHuUsl, CIIPaBOUYHbIE TOCOOUS,
pecypebl THTEpHETa), KPUTUYECKUA OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO
uH(bOpMAIHIO;

YMEHUE NPUMEHATH pa3IMuHble METOAbl W 3alpOChl MPHU IMOUCKE U OTOOpE
MHQOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisl BBINOJHEHUS



y4eOHBIX M MO3HABATENbHBIX 3a]a4 ONPEJeIEHHOr0 THUIA, MPUOOPETEHUE OIbITa B
o0JlacTh  KMCHOJIb30BaHUS ~ MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIQJICHUE KYJIbTYpPOM aKTUBHOTO HWCIOJIb30BaHUSI PA3JIMUHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEACTaBICHUS HHPOPMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECJIOKHBIMU CXeMaMH, JuarpaMMamH,
IpYruMH opMaMu rpauKu U UX KOMOMHAIUSIMU;

YMEHHE MHCHOJb30BaTh W  AHAJU3UpPOBaTh B Ipouecce ydyeOHOU
UCCJIEeI0BATENbCKON JEATEIbHOCTH HH(GOPMALMI0 O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>Katoulel MpUPOTHON Cpeibl.

KoMMyHuUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHMs 3aJ]aBaTh BOIMPOCH! (B X0J€ Auaiora v (MiM) JUCKYCCUHU) MO CYIIECTBY
oOcyx1aeMol  TeMbl, (OPMYJIMPOBATH CBOM  NPEIJIOKEHUS  OTHOCUTEIIHHO
BBIMOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHUS MPEJICTABISITH TTOJTYUYeHHbBIE PE3YJIbTaThl TO3HABATEILHOMN JEATEIbHOCTH
B YCTHBIX W MHCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUIO PE3yJIbTATOB BBIMOTHEHHUS
XUMHUYECKOT0 JKCIepuMeHTa (1abopaTOpHOro OMbITa, J1A0OpaTOPHOM pPabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
NO3HABATENIbHON M HUCCIIEIOBATENBbCKON AEATEIbHOCTH MPHU PEIICHUH BO3ZHUKAIOIIUX
npoOsieM Ha OcCHOBe YyuéTa OOUIMX MHTEPECOB U COIJIACOBAHMS TO3MUIUH
(obcyxenus, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX
JIEHUCTBUM, ONpeJeieHHe KPUTEPUEB MO OIEHKE KayecTBa BBIMOJHEHHON padOThl U
Apyrue).

PeryisiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIE NeHCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LENH JIESITEIbHOCTH, IJIAHUPOBATb,
OCYIIECTBIISIT, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI penieHUus YYeOHBIX H
MMO3HABATEIBHBIX 3a/la4, CaMOCTOSITEJIbHO COCTABIISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 33aJaHUA C  YYETOM
MOJIYYCHHsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O peE3yJibTaTa 3asBJICHHOW II€lH, yMEHUE
UCIIOJIB30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IIPe/1jlaraeMbl€ B YCJIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO  00SA3aTEIBHOIO
CoNlepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW ¢enepasbHON paboyeil mporpaMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOY4YAIOUIMMHCS HAyYHbIE 3HAHHS, YMEHHUS U CIOCOOBI
JNEeUCTBUM, cieupruuecKue sl TPeaIMETHOM 001acTH « XUMUS», BUIBI AEATCIHBHOCTH
[0 TMOJYyYEHUID HOBOTO 3HAHUSA, €ro WHTEPOPETAUU, MpPpeoOpa30BaHUI0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.



K koniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHWMHWYECKHUX TMOHSATUW: aTOM, MOJIEKYyJa,
XUMUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHAsI), BAJCHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs W MOJEKYJspHas macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJIsI XHMHYECKOTO
dJIEMEHTa B COCIMHEHUHU, MOJSPHBIA OOBEM, OKCHUJ, KUCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPULIATENBHOCTb, CTETICHb OKHCJICHUS, XUMUYECKas peakuus,
KJaccu(puKaIMsl peakiuii: peakiuu COSAUHEHUS, PEaKIUH Pa3I0KEHUs, pPeaKIiuu
3aMelIeHus, pPeaKIUuu OOMEHa, HK30- U DHIOTEPMHUYECKHUE PEAKIHH, TEIIOBOM
s ekt peakuuu, SAPO aToma, IJICKTPOHHBIM CJIOM aromMa, aToMHash OpOUTAb,
paadyc aroma, XMMHYECKas CBSI3b, MOJIAPHAsT U HEMOJSPHAs KOBAJIEHTHAsl CBS3b,
WMOHHAs CBs3b, UOH, KATUOH, aHHOH, PaCTBOP, MacCcoBasl J10JIs BellecTBa (IIPOIICHTHAs
KOHIIEHTpAIIMsI) B pAaCTBOPE;

e WUUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U MPUMEHSTH
AT MOHSTHUS MPU OMTMCAHUU BEILIECTB U UX MPEBPALCHUIA;

e ICTIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUST (POPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

¢ ONIPENIECTISATh BAJICHTHOCTH AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENIeHb OKHUCJICHHUS JJIEMEHTOB B OWHApPHBIX COEIMHEHUSX, MNPUHAMIECKHOCTH
BEIIECTB K OMNpENEIEHHOMY KJIacCy COEIWHEHUN Mo (GopMyiaMm, BHUJI XUMHYECKOU
CBsI3M (KOBAJICHTHAS U UOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

epackpeiBaTh cMbIc [lepumoamyeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX
AJIEMEHTOB OT MX moJjiokeHus B llepronnueckoil cucreme, 3aKOHOB COXPAHEHHS
Macchl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHMS, 3aKOHa
ABorajipo;

 ONTUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢popmy [lepuonnueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u
«mobounass noarpynmna (b-rpymma)», maneie u OoybliME TMEPUOMABI, COOTHOCHUTH
o003HaueHus1, KOTOpbie UMEIOTCs B Tabnmie «llepuogndeckas cuctemMa XUMHUYECKUX
anemeHToB JI. 1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAn siApa, OO0IIee 4YHUCIO 3JJIEKTPOHOB U
pacrpeeeHue Ux Mo JIEKTPOHHBIM CIIOSIM);

o KJTACCH(PUITMPOBATh XUMHYECKHE JJIEMEHTHI, HEOPTAaHMUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIUU BEUIECTB, MO
TEMI0BOMY 3P (Dexry);



e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBAa BEIECTB
pPa3sTUYHBIX  KIACCOB, TMOATBEpXKJas OMUCAHWE MPUMEpPaMU  MOJICKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATh CBOWCTBA BEMIECTB B 3aBUCHUMOCTH OT HMX Ka4eCTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTCKAHUS XHUMHUYCCKUX IMPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSAX;

¢ BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMYJie COEIMHEHHUS, MAaCCOBYIO 10O
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHCHHIO XMMHYECKOW PEaKIIHH;

o IPUMEHSATH OCHOBHBIC OIEPAIlUU MBICIUTEIBHOW JEATCILHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEeMAaTH3allMI0, KIACCHU(DHUKAIUIO, BBISIBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JUISI M3yYCHUS CBOMCTB BEIIECTB M XUMHYCCKHX
peaKinii, €CTeCTBCHHO-HAYYHbIE METOJABI IO3HAHMS — HAOJIOJICHUE, HW3MEPCHHE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (peaIbHBI U MBICIICHHBIN ),

e CJICZIOBATh IIpPaBWJIaM IOJb30BaHHUS XUMHUYCECKOH IMOCYJO0H M J1TaOOpaTOPHBIM
o0OpyIOBaHUEM, a TaKXKe MpaBWiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMU  TI0  BBITIOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX  OIMBITOB IO
MOJYYEHUI0 W COOMpPaHWI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOJA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpPEIEIEHHOW MAacCOBOM JI0JIe pPAacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTh W  MPOBOJUTH XHMHUYECKHE OKCIEPUMEHTHI  I10
pacno3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C TTOMOIIBI0O MHIUKATOPOB (JIAKMYC,
dbeHondTaneuH, METHIOPaHX U APYTHE).

K koniy obyuenus B 9 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

e PACKPBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHSATUN: XUMHUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJia, MOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTD, AJIEKTPOOTPUIIATEIIEHOCTh, CTETICHh OKUCICHUS, XUMUYECKasi PeaKius,
XUMHYECKasi CBSI3b, TEIUIOBOM 3(PEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOTHUTHI, HEAIEKTPOIUTHI, AIEKTPOITUTHIECKAS JUCCOIMAIINS, PEAKIIHH HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMbIE
peakiuu, OKHUCJIMTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu, OKHUCIIUTEIb,
BOCCTAaHOBHUTEIIb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOMNHUs, aM(OTEpHOCTH,
XAMHUYECKasi CBSI3b (KOBAJICHTHAs, HWOHHAS, METaJUIMYECKas), KPUCTALUTNYECKas
peméTka, KOppo3usi METAIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOW PEAKITUH, MPEETHHO
nonyctuMasi konuentpamusa [1/IK BemecTsa;

* WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHITHI U TPUMEHSTH
OTH TIOHATHUS TIPU OTMCAHUH BEIIECTB M MX MPEBPAIICHHUIA;

¢ HICTIOJTH30BAaTh XMMHUYECKYI0 CUMBOJIMKY JIJISi COCTABJICHHUS (POPMYIT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;



* OIIPEAENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XWMHYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTIO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU MO GopMysiaM, BUJ XUMHUYECKOW CBS3M (KOBAJEHTHAsl, HOHHAs,
METaJNINYeCKasl) B HEOPraHMYECKUX COCIMHEHHUAX, 3apsA] HOHA MO XUMHUYECKOU
dopMyIie, xapakTep cpeabl B BOAHBIX pacTBOpaXx HEOPraHWUYECKUX COCIMHEHUU, TUI
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA;

epackpbiBaTh cMbIca [lepuonuueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OINUCHIBATh U XapaKTEepU30BaTh TaOIUYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKHUX OHJIEMEHTOB: pPAa3iHyaTh MOHSITHS
«rnaBHas noarpynna (A-rpymnmna)» u «nobouHas noarpynna (b-rpymnmna)y, manbie u
OOJbIINE MEPUO/Ibl, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B MEPUOAMYECKON
TabJidlle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sA/ipa, o0LIee YUCIIO AIEKTPOHOB U paclpeesieHHe X 10
AJIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
AJIEMEHTOB U MX COECJMHEHMI B Mpejenax MalblX NEPUOIOB U TJIABHBIX MOATPYIII C
Y4ETOM CTPOEHHUS UX aTOMOB;

e KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIIECTBa,
XUMHUYECKUE pPEaKUu (10 YUCIY M COCTaBY YYacCTBYIOIIMX B pEaKUUU BEUIECTB, MO
TEIIOBOMY 3P (DEKTyY, 0 U3MEHEHHUIO CTEIIEHEW OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

e XapaKTepHu30BaTh (OMHUCHIBATh) OOIHME U CHEHUPUUYECKUE XHUMHYECKHE
CBOWMCTBA MPOCTBIX M CIIOXKHBIX BEILIECTB, MOATBEPXKIAs OINKMCAHUE NPUMEpPaMHU
MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUM;

* COCTaBJISATh YPABHEHHUSI JIEKTPOJIUTHYECKON TUCCOLMALIMN KUCIIOT, LIEJIOYEH U
COJICH, TOJHBIC M COKpalIEHHbIC YPaBHEHUS PEAKIMH MOHHOTO OOMEHa, YpaBHEHUS
peaKkuuii, MOATBEPXKAAIIIUX CYLIECTBOBAHUE T'E€HETUYECKOW CBSA3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

e PACKpBIBATh  CYLIHOCTb  OKHUCJIMTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUU
MOCPEACTBOM COCTABJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PeaKIuii;

* IDOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTM OT HX CTPOCHMA,
BO3MOXHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPAIIEHUN B Pa3JINYHBIX YCIOBUIX;

* BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJIIDHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA MO POopMyJsie COETUHEHHsI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

e cOOMIONATh MpaBUia MOJIB30BAHUS XUMHUYECKOM MOCYnOoMl M J1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe MpaBuia OOpallleHHs C BEUIECTBAMH B COOTBETCTBHUU C
WHCTPYKLIMSIMUA 1O  BBINIOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a);

e IPOBOJINTh PEAKUMWHU, IMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEILECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOPHUI-, OPOMUI-, UOAUA-, KapOOHAT-,



docdar-, cunukar-, cynbpar-, TUAPOKCUI-UOHBI, KATHOHHI aMMOHHUS U HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PAcTBOpPaXx HEOPTraHUYECKUX
BEIIIECTB;

e IPUMEHSTh OCHOBHBIE OIEpPAIMM MBICIUTEIBHOU JEATEIbHOCTU — aHaIu3 U
CUHTE3, CpaBHEHHE, O0000IEeHUE, CHUCTEeMATU3AIMI0, BBHISBJICHUE TMPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JUISI U3YYEHHUsSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUM,
€CTEeCTBCHHO-HAyYHbIE = METOJIbI  TO3HaHWUA —  HaOJIOJeHUe, HU3MEpPEHHUE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3jgeiioB U TeM KonTponmbre IpakTiaeckue DJIeKTPOHHbIE (uudpossie)
n/n MporpaMMbl o0pa3oBaTe/ibHbIE€ PECYPChI
porp Beero padoThI padoThbI P PeeyP
Paznea 1. IllepBoHayanbHble XUMHYECKHE TIOHATHS
X — 0
1.1 GCI;I;/I;/Z;O?,HaHI/IH BiI)KHliﬂaKT;q::If;; 5 2 bubmiorexa HOK
' p https://m.edso00.ru/7f41837¢
JEeITCILHOCTH YeJIOBEKa
bubnnoreka HOK
1.2 BeniecTBa u XUMUYECKHE PEAKIINU 15 1 https://m. eds00.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. Baxneilune npeacTaBuTe M HEOPraHMYECKUX BELECTB
21 Bo3ayx. Kucnopon. Ilonsarue 006 6 bubnuoteka [HOK
’ OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopon. Ilonarue o kuciaorax u 8 1 bubanorexa HOK
' COJISIX https://m.edso00.ru/7f41837¢
23 Bonma. PactBoper. [lonsarue 00 5 1 1 bubanorexa HOK
' OCHOBAHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 11 1 1 bubnuoteka [HOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Paznea 3. Ilepunoanyecknii 3akon u Ilepuoanueckasi cucrema xumudeckux 3jaeMeHToB JI. . MenaesieeBa. CTpoenne aromMmoB. XUMHYECKAsi CBA3b.
OKHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepunoauueckuit 3aKOH u
31 [Tepunoanueckas cucrema | bubnuoteka [HOK
' xuMuuyeckux smemenroB  J[. . https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
32 Xumuueckasi cBsizb. OKUCIUTEIBHO- 8 2 bubnuoreka [HOK

BOCCTAHOBUTCJIbHBIC PCAKIIUN

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



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

. 15 bubnmoreka LHOK
TOTO TI0 pa3eity https.//m.edsoo.ru/7f41837¢c

P 3 bubmmoreka HOK
€3€pBHOE BpeMsi https://m.edso0.ru/7f41837c
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9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaunmenoBanme a3/1es10B U TeM udpoBbie
Ne i/ pasi Konrpoasubie | IlpakTHyeckue (unchp )
NPorpamMmbIl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XMHuyecKkne peakuuu
11 [ToBropenne u  yriyOneHwe  3HaAHUH 5 1 bubnuoteka HOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnuoteka HOK
’ peaKImit https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAS JUCCOLMALMAL. | g 1 1 bubnuoreka HOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3gen 2. Hemeraiibl M UX COeTUHEHU S
21 OO6mrast ~ XapakTepUCTHKA  XHUMHUYECKUX 4 1 bubnuoteka [HOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOmasi ~ XapaKTepUCTHKA  XMUMHUYECKUX
2.2 SHGHI\iGHTOB I\)/IA-rppyrmH Cepa m e&| 6 bubnmorexa HOK
' ’ https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OOmass ~ XapaKTepUCTHKA  XUMHUYECKUX
bubnuoreka LHOK
2.3 anemeHToB VA-rpynmsl. Azot, dochop u ux | 7 1 https://m.eds0o.ru/7f41a636
COeJIMHEHUS
e | S e e ] : Bumorss 10K
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Wtoro no pazneny 25
Pa3pnen 3. Merasiibl U MX COeIMHEHHUS
. bubnuoreka 1HOK
3.1 Obmme cBOHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka 1HOK
3.2 BaxxHeMnIne MeTaJUIBI U UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f412636



https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Pasnen 4. Xumus u oKpyzamonias cpeaa

41 B 3 bubmmoreka HOK
. CIICCTBA U MaTCpHAJIbl B JKU3HU YCIIOBCKA httDS://m.edSOO.rU/7f4laG36
Wroro mo paznueny 3
p 3 bubmmoTteka HOK

C3CPBHOE Bpemd https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
/| Temaypoxa Beero Kognpo.m,ﬂme HpﬁaKTn'{ecm/le IIpodopuenTanus 0GpazoBaTeIbHbIE
padoTbI padoTsI pecypebi
1 [Ipenmer xumuu. Ponb XWMMUH B KU3HU 1 bubanorexa [HOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUS B XUMUU 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabora Ne 1 «IIpaBuna
3 paboTel B Jaboparopuu U IPHUEMBI 1 [Tpodopuenranuonnslii | bubnaroreka [HOK
oOpareHus c 1a00paTOPHBIM MOMEHT https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemectBa U cMecH. CrocoObl 1 bubnuoreka [HOK
pasaeseHust cMecen https://m.edsoo.ru/ff0d26ca
;| Do om0 3 @ | Buoras 10K
. prMEp https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )
bubnuoreka LHOK
6 ATOMBI H MOJICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢c
v XuMudeckue 2JIEMCHTEHIL. 3Haku 1 bubnuoreka [HOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
i [Tpodopuenrtanmonnsiii | bubnmoreka [HOK
d ATOMHO-MOINCKYIAPHOE yueHHUE 1 MOMEHT https://m.edsoo.ru/ff0d2d50
o | eom meermes e wemer | —
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIECMEHTOB
11 OTHOCUTENLHAS aToMHas Macca. 1 bubanoreka LHOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAs! MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 10JIs1 XUMHYECKOI0 3JIeMEHTa B

bubnuoreka HOK

12 COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemectBa. Mo, MousipHast bubnuoteka [HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 @Ousznyeckue W XUMHYSCKHUE SIBJICHUS. bubnmmoreka [HOK
XUMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3nakn ®  ycnoBUS  NPOTEKAHUSA bubnuoreka [HOK
XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs] MacChl  BEIIECTB. bubnuoteka [HOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie 0JINUECTBA, acc
17 B;;I:c;almlfo yp:B}JII:I;II/IH;B XHMH‘II\;CKI/II;: bubnmorexa HOK
N https://m.edsoo.ru/ff0d5708
peaKImit
Kiace a ec €aKIIHil
18| (commenn, pasonenn.  saveuen bumorera LK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JlomoHocOB — €HBIN-
19 SHIMKJIONEIUCT O606HIGHI/IZq u bubnnorexa LOK
) - https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUH
20 KontponpHas pabora Nel mmo Teme bubnuoteka [HOK
«BelecTBa U XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Knci?;on — DJJIEMEHT W np(I)[ngoe Eubmiorexa HOK
https://m.edsoo.ru/ff0d448e
BemectBo. O30H
Ousnyeckue U XUMHUYECKHE CBOMCTBa
22 KHCJIOpOJIa (peakmumn OKHCIICHUS Eubmiorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcuaax
25| mabopuropunn - mpowsmisensoc Bumorea LK
patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHne kucnopoia
24 TennoBoil ApPeKT XUMUYECKOH peakivy, [Ipodopuenranmonnslii | bubanoreka I[TOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
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IIOHATHE O TEPMOXUMHUYECKOM YPABHEHUH, MOMEHT https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKUX PEAKIUAX
T .
55| Sapwmenme mos.  aocotn e Bubmiorera __ LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
ITpa eckas pabora Ne 3 mo Teme
26 «IPIOI;;I:I{:HHKe ﬂnpc06ilpaHHe KHIcI:nopTo;;; bubnmorexa OK
N ’ https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
27 Bomopon — oamemeHT ®  mpocToe bubnuoreka [HOK
BemecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 Ousndeckue HW XHMHYECKHE CBOMCTBa bubnmmoreka HOK
BoJlopoza. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KUCIOTaX U COJISIX bubnmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrmocoObsl  moONy4YeHHss  BOJOpOJa B [Ipodopuentanronnbiii | bubnuoreka [HOK
naboparopuu MOMEHT https://m.edsoo.ru/ff0d4dd0
IT 0 No 4
31| dlonyiemme u cobmpame mozopora bubmorera _1IOK
Y1 . p FOpoaa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
. " bubnuoreka [HOK
32 Monspabiii 00béM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
3 seweca rwa no oo tsscommony Bumorera _ LIOK
m R y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34 Bbgﬁzi:gﬂ eaKO?/ITfMI-?; OCHI;a;é) Bsaxoiz bubmnorexa HOK
ypas peartii https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 @u3nyeckue M XUMHUYECKHE CBOMCTBa [Tpodopuenrtanmonnslii | bubnanoreka I[HOK
BOJIBI MOMEHT https://m.edsoo.ru/ff0d587a
36 CocraB  ocHoBanuii.  Ilomsatne 00 bubnuoreka [HOK
HMHJIMKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBopureins. HacellieHHBIE U bubnuoreka I[IOK
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HEHACBIICHHBIE  pacTBOpbl. MaccoBas
J0J1s1 BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckass pabora Ne 5 mo Teme

38 «IpuroroBnenue pacTBOpPOB c bubnuoteka [HOK
ONpeAEIEHHON MAacCOBOM JloJiei https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWIECTBA»

39 KonrtponsHast paGora Ne2 mo Teme bubnuoreka [HOK
«Kucmopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342

40 Oxkcunpr: COCTaB, KJaccuukanus, bubnuoteka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Toryuerne © XUMHUYECKHME CBOWCTBA

41 Kch};qTHHX OCHOBHBIX U aM(pOTEpHBIX bubmorexa LOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOoCTaB, KiaccupuKamus, bubnuoteka [HOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuerne © XUMHUYECKHME CBOWCTBA bubnuoteka [HOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: COCTaB, Kiaccudukanus, bubnnoreka HOK

44 _

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenne W XUMHUYECKHE CBOMCTBA [Tpodopuenranuonuslii | bubnuoreka [HOK

45 -

KHUCJIOT MOMEHT https://m.edsoo.ru/ff0dfee2

16 Conu (cpenHue): HOMEHKIATypa, CII0COObI bubnuoteka [HOK
MOJTY4YEHUS, XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktnueckas pabota Ne 6. Pemenue

47 OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMe bubnuoreka LHOK
«OCHOBHBIE  KJAacChl ~ HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN

48 I'eneTnueckass CBA3b MeEXAYy KilaccaMu [Tpodopuenrtanmonnsiii | bubnnoreka [HOK
HEOPraHWYECKUX COCTMHEHUN MOMEHT https://m.edsoo0.ru/00ad9a50

N bubnuoreka LHOK

49 O00011IeHIE U CUCTEMATHA3AIUS 3HAHUN https://m. eds0o.ru/00ad9ch?

50 KonTponpHast pabora Ne3 mo Teme bubnuoreka I[IOK
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"OCHOBHBIE  KJIACChl ~ HEOPraHUYECKHUX
coequHeHun"

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

[TepBrie HONBITKU Kiaccuuranuu

51 XUMHYECKUX DJJeMeHTOB. lloHATHE O Bubmioreka HOK
: https://m.edsoo.ru/00ad9ffa
rpyNnax CXOJHBIX JIEMEHTOB
Ilepnomuueckuil 3axkoH u Ilepnomnueckas
52 CHfTeMlzl XUMHUYECKUX BJ'IGMGI:)HTOIIIB . N bubnmorexa HOK
https://m.edsoo.ru/00ada52c
Meuneneena
53 [Tepwo b1, TPYIIITEI, TOATPYIIITHI bubinorexa HOK
’ > https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX sIZIEp. bubnuoteka [HOK
M3oTonbl https://m.edsoo.ru/00ada342
Crpoenue JJIEKTPO o0os0ue
TPOCHH JICKTPOHHBIX 1o If bubanorexa [HOK
55 aToMOB  aneMeHTOB  [lepmonnyeckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Mennaeneena
XapakrepucTukKa €CKOI'0 DJJIEMEHTA
pPaKTepUCTUKA XUMHYECKOTO DJIeM HTU Eibmorexa LIOK
56 mo ero moJyiokeHuto B Ilepmoamueckoit _
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue Ilepumoanueckoro 3akoHa ISt
57 pa3BuTus Hayku u npaktuku. [ . bubnuoreka I[HOK
MenneneeB — y4€HbIA, Tmemaror u https://m.edsoo.ru/00ada96e
IrpaKIaHUH
PesepBHEbIit OK. O0001menne u
58 CI/ICTIe)MaTI/IBa I/Izp?»HaHI/Iﬁ / Bcemoccnﬁcxaﬂ bubmiorexa HOK
1t p https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KoutponsHas abora Ned mo Teme
59 «Ct (l;)eHHe aToJ[)a XuMuueckas CBSI3b» / bubmiorexa HOK
P N ’ https://m.edso0.ru/00adb486
Bcepoccuiickas nmpoBepodHas paboTa
DNEeKTPOOTPULIATEIBHOCTD aTOMOB bubnuoreka I[HOK
60 )
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMounas xumnyeckas CBs3b bubmiorexa HOK

https://m.edsoo.ru/00adac34
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62 KoBanenTHass  monsipHas  XuMUYecKas 1 bubnuoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHas XUMHUYECKas 1 bubnuoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnnoreka OK
64 Crenens okucyeHmA 1 https://m.edsoo.ru/OOacﬁeZS
65 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 Et?r?s?ﬁ%féio.ru 0 Oacﬁg?%
PesepBHbIi OK. O06o0menne u
67 CI/ICTIe)MaTI/ISaul/Iip 3HAHUN HII'IO TEME 1 BH6J.IHOTeKa HOK
«CTtpoeHne atoMa. XUMHYECKas CBS3bY hittps://m. edso0.1u/00ad9ch2
68 PeszepBHbIit YPOK. O0001menne "u 1 bubanorexa [HOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

KosuuecTBo 4acoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka IIpodopuenrauus
/i yp Beero Kognpo.m,m,le HpﬁaKanecxue podop 11 o6pasoBaTeIbHbIE
padoTbI padoTsI pecypeI
Ilepuoauueckuii 3akoH. [lepuoguueckas
1 cnfTeMI; XUMHYECKUX BHel\feHTI(l)B a " 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MECHEHUU CBOMCTB
2 XI/IMI/I‘IGCKEIX AJIEMEHTOB TepBBIX Tpéx | 1 bubnmorexa HOK
P B https://m.edsoo.ru/00adb6b6
MePUOIOB
Knaccudukanus w  HOMEHKIATypa bubnuoteka [HOK

3 1 _

HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bugel XMMHUYECKOW CBSI3W M THIIBI 1 bubnuoteka [HOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas pabora Nel mo Teme

5 «IloBTOopenne wu yrayonenue 3HaHUW &= 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay

6 Knaccudukanus XUMHYECKUX pPEaKIui 1 [Tpodopuenranmonnsiii | bubnmoreka [HOK
10 Pa3JIMYHbIM IIPU3HAKAM MOMEHT https://m.edsoo.ru/00adbcb0
[ToHnsiTHE O CKOPOCTH XUMHUUYECKOM

7 CaKINHI HOH}ITI/IE O TOMOTCHHBIX U 1 bubmnorexa HOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIHSIX
[ToHATHE O XWUMHYECKOM pPaBHOBECHH.

8 ®dakTophl, BIUAOIIAE HA CKOPOCTh 1 bubnuoreka HOK
XUMHUYECKON pEaKIMu U TOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [HOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade
Teopus ANEKTPOIUTUYECKON [Tpodopuenrtanmonnsiii | bubnmoreka [HOK

10 1 _
muccormanui.  CuibHBIE W clla0bIe MOMEHT https://m.edsoo.ru/00adcd68
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3IEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUs peaKkuil bubmoreka HOK
https://m.edsoo.ru/00add448
XUMHYECKUE  CBOMCTBA KHUCIOT |
12 OCHOBAHWI B CBETE IIPEACTABIECHUN 00 Bubmaorexa HOK
o pel https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON TUCCOITUAITTU
XUMHYECKHE CBOMCTBA COJIEll B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOJIUTUUYECKON Bubmiorexa HOK
pel p https://m.edsoo.ru/00add8h2
IUCCOLIMAINU
14 TToustTie o runpoan3e cojie bubmoreka HOK
p https://m.edsoo.ru/00add9d4
N bubnmmoreka HOK
15 O0001IeHne U cUcTEMaTU3aIHs 3HAHUH https://m. eds00.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [HOK
16 )
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KourponsHas pabora Ne2 1o Teme .
17 <<9J‘IGII<)T OJ'II/ITI/I‘II;CKaSI HMCCOITHAIIHS Mpogopuentammonneid | - Bubmioreka HOK
p a A MOMEHT https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKITUH B PACTBOPAX)
OO01mmas  xapakTepucTHKa TaJIOTEHOB.
18 XI/III;I/IlI/I‘ICCKI/ICp CB(?P'ICTBa Ha OpUMEpE bubanorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xmoposogopon. ComgHasg  KHCIIOTa
19 XHMII/I)quIi[HeI:) HCBOﬁCTBa [10JI eHI/Ie’ bubanorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHUE
IIpaktuueckass pabGora Ne 2 mo Teme
20 «Tlion eHue pCOJ‘DIHOf/i KHACJIOTBI bubmiorexa HOK
yd . . ’ https://m.edsoo.ru/00ade348
W3y4eHUe e€ CBOMCTBY
Breruucnenus j3(0) ABHEHUSAM
21 XUMHAYECKUX PEAKIUN ecnylf OOWH U3 bubmiorexa HOK
PCAKIIHH, o https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
29 OOmass  XapakTepucTUKa JIEMEHTOB bubnuoreka [HOK

VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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AnnoTponHele  MOJU(HKALNUKA  CEPHI.

Bbubnuoreka HOK

23 Haxosxenue cepbl U €€ COCIUHCHUN B
A p e https://m.edsoo.ru/00ade64a
pupojie. XMMHUYECKUE CBOMCTBA CepPhI
CepoBojiopo, cTpoeHue, Gpusndeckue u bubnuoteka [HOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl  ceppl.  CepHast  KHCIOTA,
25 (1)I/I3I/IIII[GCKI/I6 II/)I XI/IMI/IIIECKI/IG CBOMCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE pEaklHH, JeKallhue B
OCHOBE  MPOMBIIUIEHHOTO  croco0a
MTOJTy4EeHUS CepHOM KHCJIOTBI. bubnuoreka [HOK

26 :

XHAMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)Kalollle Cpelbl COCTUHEHUSIMHU
Cephl

27 Beruncienne MaccoBOMl J0JM BBIXOZAA bubnmmoreka HOK
MPOJYKTa PEaKIun https://m.edsoo.ru/00adec8a
OOmrast  XapakTepUCTUKA  DBJIEMEHTOB

28 VA-rpynmbl. A30T, paclipoCTpaHEHHE B [Tpodopuenranuonuslii | bubnuoreka [HOK
npupojae, (GU3NYECKUE U XHUMUYECKUE MOMEHT https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero HU3UYECKUE u

29 XUMHYECKHE CBoﬁCTBq; MOJIy4YCHHE U Eubmiorexa HOK

’ i https://m.edso0.ru/00adf004
MIPUMEHCHHUE
[IpakTnueckas pabora Ne 3 mo Teme
30 «Tlion CHHUE aAIZMHaKa HU3y4CHHUE €ro Bubmoreka HOK
Iy » MY https://m.edso00.ru/00adf180
CBOHCTB)»

31 A3zoTHas kucnorta, e€ ¢uznyecKkue u bubnuoTeka [HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEHN
aMMOHHS B KadyeCTBE MHHEPAIbHBIX

. p bubnuoreka LHOK

32 ynoOpeHuil. XuUMHUYeCKoe 3arps3HEeHue

OKpYXarolled Ccpeabl COEIUHEHHUSIMU
azora

https://m.edsoo.ru/00adf518
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®ochop. Oxcung docdpopa (V) u

Bbubnuoreka HOK

33 bocopuaz KucioTa, usuicciue 1 https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYyICHUE
Ucnonws3oBanne ¢ochaTtoB B KauecTse .

34 MHHEPATBbHBIX 21))6 S)HI/H?I 3arpszHeHue Tpogopuentamsommsiit | Bubnnorexa HOK

PaIbHLIX YAOOP - Jarp MOMEHT https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
Yraepoa, pacnpocTpaHeHUE B MPUPOJIE, bubnuoteka [HOK

35 % .

(br3UYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriepona, ux (usuyeckue u
XUMUYECKHE CBOMCTBA. JKOJOTUUYECKUE bubnuoteka [HOK

36 .
mpoOJIeMbl, CBSI3aHHBIE C  OKCHIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

37 VYrosibHAs KUCIOTA U €€ CONn bubmorexa HOK

https://m.edso0.ru/00ae006¢
[IpakTnueckas pabora Ne 4 mo Teme
"l[Monyuenune YTIEKUCIIOTO rasa. bubnuoteka [HOK

38 _

KadecTtBennass peakmusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE MOHSITHS 00 .

39 o rpaHquCKHX BeLICCTBAX  KAK  © [Tpodopuenranmonnsiii | bubnmoreka [HOK
p t MOMEHT https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yIriiepoia

40 KpemHuwuii u ero coenuHeHus bubmnorexa HOK
P A https://m.edso0.ru/00ae080a
[Ipaktnueckas pabora Ne 5. Pemienue

11 AKCIIEPUMEHTAJIHBIX 3aJad 110 TEeMe bubnuoTeka LHOK
«BaxHeiimme  HeMeTaUlbl M HX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponpHas pabora Ne3 mo Teme

42 «Baxcrl){eﬁmne pHeMeTaJ'IJ'IBI U ux bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OOmiass XapakTepUCTUKAa XUMHUYECKUX
H P P bubnuoreka [HOK
43 3JIEMEHTOB — METaJUIOB.

Mertannuueckas CBA3b U MeTaIn4ecKas

https://m.edsoo.ru/00ael103e
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KpUCTAJUIMYECKas peméTka.
dusuyeckue cBOMCTBA METAJLIIOB

XUMHYECKHUE CBOICTBA METaJLIOB.

bubnmmoteka [HOK

44 igfﬁﬁg;HMmecmﬂ AL HApILRCHHIH https://m.edso0.ru/00ae1156
OO0mue crocoOb! MOTydeHUsT METaJLIOB.

45 CrnnaBel. Beruncienust mo ypaBHEHUSIM IIpodopuenranmuonHslii | Bubanoreka [IOK
XUMHUUYECKUX PpEAKIUM, €CIM OJHH W3 MOMEHT https://m.edsoo.ru/00ael156
pPEareHToB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METATIIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bubnmmoreka OK

47 [Henounrre meTams! https:// m.edsoo.ru/OanLlI4b2

48 Oxcupl U TUIPOKCHIBI HATPUS U Kaus BH6J.IHOTeKa HOK

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

49 Illenouno3zemMenbHBIC METaJIIbI - bubnuoreka [HOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxueime coequHEHNS KaJIbIUs bubnnorexa HOK

https://m.edsoo.ru/00ael15e8

51 O00011IeHre U cucTeMaTU3alus 3HAHUN

59 JKéctkocTh BOmbI HM  CIocoObI €€ bubnuoreka [HOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886

o | Do p Yo € o e bubmorsa 101

" https://m.edsoo.ru/00aelae8
yCTpaHEeHHsI
. bubnuoTeka OK
>4 AiOMUHHH https://m.edsoo.ru/OanIf064

55 AmboTepHble  CBOMCTBAa OKCHAA U bubnnoreka [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bubnuoreka OK

56 Keneso https://m.edsoo.ru/OanIdeG

57 Okcunpl, TUAPOKCHIIBI U COJIM JKeJe3a bubnuoreka LHOK
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(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0011IeHNEe U cUCTEeMaTU3alUs 3HAHUN 1
[Ipaktuyeckas pabora Ne 7. Pemenue
59 OKCHEPUMEHTAIBHBIX 33l 10 TeMe | bubnuoreka [HOK
«Baxnenmue METAJLIIbI u 170. https://m.edso0.ru/00ae3de8
COCTMHECHUS
Beruncnenus 1o YpaBHCHUSM
XUMUYECKUX PEaKIHni, eClIu OJUH U3
60 peareHToB JaH B  M30BITKE WU 1 bubnuoreka [HOK
CONEPKUT  TpUMECH.  Bbpruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJM BBIXOJA IPOJIYKTa
peakimn
61 O0600meHrne 1 cucTeMaTu3aIus 3HAaHUK 1
Kontponsnast pabora Ned mo Teme
62 «Baxuelmue METaJLTBI " ux | 1
COEJIMHEHUS
63 BemectBa u MaTepHalIbl B 1 bubnuoteka [HOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuoteka [HOK
OKpY’Karolen cpeJibl https://m.edso0.ru/00ae4270
65 PoJib XuMuM B pelIeHUH KOJIOTUUECKUX 1 bubnuoteka [HOK
npooeM https://m.edsoo.ru/00ae4270
66 PesepBubiit  ypok. OO06oOmieHue w 1 bubnuoteka [HOK
cucTeEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit  ypok. OOoOuienue wu 1 bubnuoreka I[HOK
cucTeEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit  ypok. OOoOuienue wu 1 bubnuoreka I[HOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbBHOM ITPOI'PAMMBI

8 KVIACC
Kona .
HpoBepsieMoro IIpoBepsiembie NpeMETHBIE Pe3y.ILTATEI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE MOHSATHUS»
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHIA: aTOM, MOJIEKYJIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOAHAS ), BAIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIEeCTBA, MOJIb, MOJISIpHAs Macca,
11 MaccoBasi JOJiI XHMHUYECKOTO JJIEMEHTa B COCAMHEHUH, MOJISIPHBIN
' 00BEM, XUMHUYECKas peakuus, Kilaccuukalus peakiuil: peakuuu
COCIMHECHUS, PEAKIMU Pa3JIOKCHHUS, PEaKIUH 3aMEIICHUs, pPEaKIuu
o0MeHa, 9K30- ¥ SHJIOTEPMHYECKHE PEAKITUH, TEIIIOBOU d(h(PeKT peakiuu,
pacTBOp, MaccoBas JOJisI BemiecTBa (MPOILICHTHAsE KOHIIGHTpaIus) B
pacTBope
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX nommilﬁ 51
MIPUMEHSTH 3TH TIOHSATHS TTPH OTIMCAHUH BEIISCTB M UX IPEBPAIICHUN
13 HCTIONL30BATE  XMMUMECKYIO CHMBOJHKY s COCTABIICHHS hopmyn
BEIIIECTB M YPABHEHUN XUMUYCCKUX PEaAKIIHil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MACChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHA ABOTaIPO
15 OTIPENIETISATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIacCU(UIIMPOBATh XUMHUYECKHE peaknuu (10 4YUCIy H COCTaBy
' YYaCTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D deKTy)
17 BBIYUCIISITh OTHOCUTEIIBPHYIO MOJISKYJSIDHYIO M MOJISIPHYHO MaccChl
BEIIECTB
18 BBIYMCIISITh MAacCOBYIO JIOJIFO XHMHUYECKOTO JJeMEeHTa 1o GopmyIie
COEIMHEHMS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJIbl TMO3HAHUA — HaOJIIoAeHUE,
W3MEPEHHE, MOJICITMPOBAHNE, SKCIICPUMEHT (PealbHbIA U MBICIICHHBIN )
2 ITo Teme: «BaxxHeimme npeIcTaBUTeNId HEOPraHMIECKUX BEIESCTBY
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHATHH: OKCHI, KHCJIOTA,
OCHOBAaHMHE, COJIb
29 OTIPENeNATh MPHHAJUICKHOCTh BEIIECTB K OIPeNeI€HHOMY KIaccy
' COEJIMHEHUH 1o Gopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIECTBA
XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOITBEPIK1ast OIMCAaHUE nmpuMepamMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKHIX PEaKIIHii
o5 MPOTHO3UPOBATh  CBOWCTBA  BEIIECTB B  3aBUCUMOCTH OT  HX

KauCCTBCHHOT'O  COCTaBa, BO3MOXKHOCTU TIIPOTCKAHHUA XHUMHUYCCKHUX




HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh  IpaBUJaM  IOJb30BaHUA  XUMHYECKOM  IOCYyIOM U
1a00paToOpHBEIM 000py/ZOBaHUEM, a TaKXKe TMpaBWIaM OOpamieHus C
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIHUSMU IO BBIOJHEHUIO
71a00paTOPHBIX XMMHUUYECKHX OIBITOB MO TMOJIYYECHUI0O M COOMPAHHIO
ra3o00pa3HBIX BemECTB (BOAOpPOJAa H KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB C ONPEACIIEHHON MacCOBOW JI0JEH PACTBOPEHHOTO BEILIECTBA,
IUTAHUPOBATh W TPOBOAWTh  XUMHYECKHE  JKCIEPUMEHTHI  II0
pacno3HaBaHUIO PacTBOPOB  ILEJIOYEH UM KUCIOT €  [OMOUIBIO
MHAMKATOPOB (JaKMyc, peHodTanen, METUIOPAHK U IpYTHE)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHYECKOMN pEeaKIINU

I[Io Tteme: «llepmoanueckuit 3akoH u llepuommyeckas cucrema
xumudeckux onemeHTtoB J[. WM. Menneneea. CTpoeHHe aTOMOB.
Xumunueckas cBs3b. OKHCIUTENBLHO-BOCCTAHOBUTEILHBIE PEaKIumN»

3.1

PaCKpheIBaTh CMBICITI OCHOBHBIX XWMHYCCKUX TTOHATHH: AApO aroma,
JNIEKTPOHHBIA CJIOM aToMa, aToMHas oOpOWTaldb, paguyc aTroMma,
XUMHUYECKasd CBA3b, IOJIIpHAsd W HCHOOJApHAsA KOBAJICHTHAasA CBA3b,
OJICKTPOOTPUIATCIbHOCTE, HOHHAA CBsA3b, HOH, KATUOH, aHWOH, CTCIICHb
OKUCJICHUA

3.2

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUE DJICMCHTHI

3.3

OTMCBHIBATh M XapakTepu3oBaTh TaOauuHyto (opmy Ilepuomnyeckoit
CUCTEMBbI XHUMHYCCKHUX OJOJICMCHTOB: pa3jinyaTb IIOHATHA «TJIaBHAA
noarpynma (Arpynma)» u «mob6ounas noarpynna (brpymma)y, «manbie»
1 «OOJIBIIINEY TIEPUOTBI

3.4

packpsiBaTh cMbica [lepumomnueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoit cucreme

3.5

COOTHOCHUTh  00O3HA4YeHUs, KOTOpPbIE  HMMEIOTCA B  TaOmuIe
«ITepnoanyeckas cucrema xumuieckux 3nemenToB .M. MenaeneeBay ¢
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHUS aTOMOB  XUMHUYECKHX
2JIEMEHTOB (COCTaB ® 3apsn sjapa, OOINee YHCIO SJIEKTPOHOB U
pacrpeiesieHue Ux 10 3JIEKTPOHHBIM CIJIOSIM )

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:>IX COCAUMHECHUAX

3.7

OIIPCAC/IATL BHU XUMHWYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHa}I) B
HCOPTraHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas pCaKkuus»

1.1

pPacCKpbIBaATb CMBICII OCHOBHBIX XHMHYCCKHUX MIOHSATHH: pacTBop,
OJICKTPOJIUTBI,  HEIJICKTPOJIUTBI, JOJICKTPOJIUTUYCCKAs  AUCCOIHALU,
pCakiiui HOHHOTO O6MeHa, KaTajin3aTop, XUMHUYCCKOC pPABHOBCCHUC,
O6paTI/IMLIe n HeO6paTI/IMLIe pCaKkuuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pCaKkuum, OKHCIIUTCIIb,
BOCCTAaHOBHTCIIb, OKHCJIICHHUC u BOCCTAaHOBJICHHC, AJUIOTpOITHA,




aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBasieHTHas, HMOHHas,
METaJUIMYECKas), KpHUCTAJUIMYEeCKass pemérka, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XWUMHYCCKUX MOHATUN U
IMPUMCHATDH OTU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBJIAITh YPAaBHEHUS 3JIEKTPOJIUTHUECKOM AMCCOLMALUMU KHUCIOT,
HIeJIOYEH M COJIEH, IIOJHBIE M COKpall€HHBIE YPaBHEHHs pPEaKIHM
MOHHOTO 0OMEHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIU
HOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKkLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pEaKIun

Ilo Temam: «Hemeramnsl U wux COCIUHCHUA» H «MeTtanael U WX
COCAMHCHUA»

2.1

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CICHHUPUISCKUE XUMHUYECKUE
CBOWCTBA TMPOCTBIX U CJOXKHBIX BEIIECTB, MOJATBEPXKIasi OIUCAHUE
MpuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINi

2.2

COCTaBJIATh YpPaBHCHUA peaKHHﬁ, MOATBCPKAAOIINX CYHICCTBOBAHUC
TEHETHUYECKO CBSA3N MCKAY BEIMICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS] XUMHYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIOBUSAX

2.4

ClIeZIoBaTh  TPaBWJIaM  TOJB30BAHMUS  XUMHUYECKOW  TOCymoOH |
nabopaTOpHBIM O0OpY/ZOBaHUEM, a TaKXe TMpaBUjiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUIHUSMH 110 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB 1O TOJIYYCHHUIO M COOMpPaHUIO
ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a)

2.5

NPOBOJUTh  PEaKIUH, TOATBEPKIAIONINE KAYEeCTBCHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU]I,
uoaua, KapOoHar, d¢ocdar, CcUIUKaT, Cyib}ar, THAPOKCHIUOHBI,
KaTHOHBI aMMOHUS, MOHBI W3yYCHHBIX METaJIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEUICCTB

[To Teme: «XuMUS 1 OKpYKAIOIIAst CPeIar»

3.1

paCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX TTOHSATHUM: HI[K BCIICCTBA,
KOPpOo3usad MCTAJJIOB

3.2

IPUMEHSTh OCHOBHBIE OTIEPALIUU MBICIIUTEIBHOMN JAEATEIbHOCTH — aHATN3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMaTH3alUI0, BBISIBICHUE
MPUYUHHO-CIICJICTBEHHBIX CBA3€H — IJIsl U3y4eHUsI CBOMCTB BELIECTB U
XUMHUYECKUX PpEaKLUUW; EeCTEeCTBEHHOHAy4YHble METOJbl MO3HAHUS —
HaOI0/IeHHe, U3MEPEHUEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (pEasbHBIN U
MBICJICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Posib XUMUH B dKW3HU Y€I0BEKa. XUMUS B CUCTEME HayK. Tena u
BenecTBa. OU3NUecKue CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHHE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HAHHIA B XHMMMHU. Yucrtoie BeIeCTBa U CMCCH. CrocoOsbl
pa3aeiieHusi CMecen

1.3

ATOMBI U MOJIEKYJIBI. XUMHYECKHE d1eMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckass Qopmyina. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTeNbHAs aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsl XMMUYECKOIO JJIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemiectBa. Mouib. MousipHass Macca. B3anMoCBs3b  KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérel mo dopmyrnam
XUMHUYECCKUX COG)II/IHeHI/Iﬁ

1.6

DU3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMHAYECKasl peakus U e€ Mpu3Haku. 3aKOH
COXpaHEHWs MacChl BEIIECTB. XuMHUYeckne ypaBHeHus. Kiaccudukarms
XMMHUYECKUX peaklui (CoeTuHEeHMs], pa3JIoKeHus, 3aMellleHus, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHW MOCYAOW, C MpaBUJIaMHU
pabotel B Jaboparopur W npuéMamu oOpamieHuss ¢ JabopaTOpHBIM
o0opynoBaHWEM, W3ydYe€HHWE ¢ ONHCaHWe (HU3WYECKUX CBOWCTB 0Opa3IoB
HEOPraHMYECKHX BEIIECTB, HaOMtoeHne (GU3NIeCKuX (TUTAaBICHUE BOCKA, TAsHHE
Jdbla, pacTHpaHue caxapa B CTYIKe, KHUIEHHE M KOHJEHCAlUs BOJBI) H
XUMHUYECKUX  (TOpeHHe  CBeYM, [pOKaJMBaHWE  MEAHOHW  IPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCIOTOW) sIBIIEHWM, HaONIOJAeHHe U OIUCaHHe
OpPU3HAKOB  NPOTEKAaHUS  XUMHUYECKUX  peakuui  (pas3fokeHue  caxapa,
B3aMMO/ICICTBIE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3jioKeHHe T'HAPOKCHIa
meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE Keje3a ¢ pactBopoM cosr Meau( 1),
U3y4eHue CrocoO0B pa3zefieHusi cMeceil (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHHE,
BbINIApUBaHUE, JUCTUWIIALNS, XpoMaTorpadus), npoBeeHIEe OYUCTKH TOBApEHHOU
cony, HabIOAeHMEe U OMNHCAHHE  PE3yIbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MacChl, CO3JaHUE MOJeNed MOJeKyl
(1IapoCTeP>KHEBBIX )

Baxneiiue MpEeaACTABUTCIIN HCOPraHMYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucimopon — sneMeHT M mpocroe
BemlecTBo. HaxoxkzeHue kuciopoga B mpupoie, (usnueckue M XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoaa. CrocoOsl
NOJy4eHHUsl KHUciopoJa B JabopaTopud M HpombliieHHocTH. Kpyrosopor
Kuciopoja B npupoje. O30H — aioTponHasi MoAuHUKaIMsI KUCI0poaa

2.2

TennoBoit 3¢hexT XuMUUecKkoil peakiuu, TEepPMOXMMHUYECKHE YPaBHEHHUs, K30~ U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yrojdb M MeETaH. 3arps3HEHUE BO3AYXa,
yCUJIEHHE MAapHUKOBOTO 3(pekra, pazpymieHrne 030HOBOTO €05

2.3

Bogopon — anemeHT W mpocroe BemiecTBO. HaxoxeHwe BOAOpoaa B TPHPOJIE,
(bu3MYecKre U XUMHUYCCKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI moyueHus. KuciaoTsl
U COJIH
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Monsipublii 00bEM ra3oB. Pacu€Tsl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnueckue cBOMCTBA BOJbI. Bona kak pacrBopurens. PactBopsl. HackleHusie u
HEHACBHILICHHBIE PacTBOpPHI. PacTBOpMMOCTH BemecTs B Boe. MaccoBas [10Jis
BELLECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpoB
B IIpUpOJIE M B >KM3HU ueinoBeka. KpyroBopoT Bojbl B NpHUpOAE. 3arpsi3HEHHUE
IpUPOIHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukamuss Heopranmdeckux coemuHeHwid. Oxcunbel.  Kitaccupukanus
OKCHJIOB:  coyieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) W
HeconeoOpasyromme. Homenkmarypa oxcumoB. Pu3zndecknue M XUMHUYECKHE
CBOMCTBA OKCHJIOB. [losrydeHne OKCuI0B

2.7

OcnoBanus. Kiaccudukanus ocHOBaHUM: METOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. Ou3nUecKkne M XUMHUYECKHME CBOMCTBA OCHOBAHWM.
[Tosryaenne ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucior. dusmueckue u
XUMHYECKHE CBO#cTBAa KHCIOT. Psam axtuBHOCTH MeTauioB H.H. bekerona.
[Tony4yenue KuCI0T

2.9

Comu. Homenknatypa comneid. dusznueckue M XHUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coisent

2.10

I'enetmueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COC}II/IHGHI/Iﬁ

211

XUMHUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OTPECICHNE COJICPKaHUsI KUCIOpOIa
B BO3IyXe, TOJydeHHe, COOHMpaHHWe, pAaclo3HABaHWE W W3yYEHHE CBOWCTB
KHCJIOpOJa, HaONIo/IeHHEe B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOJOM U YCIOBHUS
BO3HUKHOBEHHMSI M TIPEKpAICHHs TOpeHus (Tokapa), 03HAKOMJICHHE ¢ oOpa3iamMu
OKCHJIOB W OIMCAaHWE WX CBOWCTB, MOJy4eHHE, COOMpaHUe, pacliO3HAaBaHUE H
M3yuYeHHe CBOMCTB BOAOpOAa (TOpEHHUE), B3aUMOJCHCTBHE BOJOPOJA C OKCHIAOM
menu(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), HaOMI0IeHHE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJb, HCCICIOBaHHE OCOOCHHOCTEH pPacTBOPCHUS
BEIICCTB C Pa3IMYHON  pPaCTBOPHUMOCTBIO, TPHUTOTOBIICHHE pPAcTBOPOB C
OTIpe/IeNIEHHOM MACCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOIbI
¢ wMeraulamMu  (HaTpueM H  KajblmueM)  (BO3MOXKHO  MCIOJIb30BaHUE
BUICOMATEPHAIIOB), OIPEIEICHUE PACTBOPOB KUCIOT U IIEJIOYEH C TOMOIIBIO
WH/IMKaTOPOB, HUCCIENOBAaHHE OOpa3IOB HEOPTraHMYECKHX BEIIECTB Pa3IHYHBIX
KJIacCOB, HAOIOJICHHE M3MEHECHUS! OKPACKW MHIUKATOPOB B PAacTBOPAX KUCIOT M
miesouer, u3ydeHwe B3auMozeicTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KUCJIOTHI, KHCJIOT C MeETaJUlaMH, pEaKIud HEHTpalu3aluy, TOJIyueHHEe
HEPACTBOPUMBIX OCHOBAHWH, BBHITECHECHHE OJJHOTO METaJlla JAPYrUM U3 PacTBOpa
COJIM, pEIIEHHE SKCICPUMEHTAIBHBIX 3a7au Mo TeMe «BakHeWmme Kiacchl
HEOPraHMYECKUX COCMHECHUI

Ilepuonnueckuii 3akoH u [lepuoguueckas cucremMa XuMU4YeCcKux 3ineMeHToB J[. 1.
MenneneeBa. CTpoeHue aroMoB. XuMudeckas cBsizb. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

3.1

IlepBble MONBITKK KJIacCU(UKAMM XUMHUYECKHX 3JIeMeHTOB. [IoHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE M UIEJOYHO3EMENbHbIE METalUIbl, TaJIOTeHBbI,
UHEpPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUIBl H
TUAPOKCUIBI

3.2

[lepuonnueckuii 3axoH. [lepronnueckas cucreMa XUMUYECKUX nemeHToB [[.M.
MenneneeBa. KopoTkonepuoanas u anmuHHonepuoaHas Gopmsl lepuoanueckoit
cucrembl xumuueckux dneMeHToB .M. MenneneeBa. Ilepuoasl W rpymibl.
PU3UYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYIIIBI AIEMEHTA




3.3

Crpoenne atomoB. CocraB aTOMHBIX siaep. M3oromnsl. Dnekrponsl. CTpoeHHE
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB MepBbIX 20 XUMHYECKUX  3JIEMEHTOB
ITepnoguueckoit cucremsl [[.M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 €ro NnoJjoxeHuto B [lepuoanueckoii cucreme [[.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX DIJIEMEHTOB,
METaJUIMYECKUX ¥ HEMETAJUTMYECKUX CBOMCTB MO TpyIIiaM U MepruoaaM. 3HAUCHUE
[Tepuoanueckoro 3akoHa u llepuoanveckorl CHUCTEMBI XMMHUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HAyKU U nipakTuku. JI.M. MenneneeB — yu€HbIi U IpakIaHUH

3.5

Xumuueckass cBs3b. KoBaneHTHas  (mosisipHas W HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 3J1eMeHTOB. loHHAas CBsI3b

3.6

Crenenb oxwuciacHusI. OKHCIUTEIHHOBOCCTAHOBHTCIBLHBIC pCaKkuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OKCHEPUMEHT: M3ydeHHe oOpas3loB BEIIECTB METAIJIOB MU
HEMETAJUIOB, B3aUMOJCWCTBHE TUAPOKCHAA IMHKA C pacTBOpaMH KHCIOT H
LIEI0YEeH, MPOBEJACHUE OIBITOB, WIIIOCTPUPYIOIINUX IPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBMTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioKeH sl, COeTMHEHU )

9 KUIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS

1

BeniectBo n xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepumoanueckas cucrema Xumudeckux 3nemeHToB JI.M.
MenpeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHECHHH CBOWMCTB
XUMUYECKUX JJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, KalMs, KalbllUsd U UX
COCIMHEHUH B COOTBETCTBUM C TIOJIOKEHHEM »3JeMeHTOB B Ilepuomnueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CtpoeHue BelecTBa: BUAbl XUMUYECKOUN CBSI3U. THUIBI KPUCTATUTMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON pPEImIETKH U BHJA
XUMHUYecKoi cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexTyHapoHas U TpUBHAJIbHAS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3IuYHBIM KJIacCaM HEOPraHMYECKUX COCIUHEHMM, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanuss XMMHYECKUX PEAKIM MO Pa3UYHBbIM MpH3HAKaM (M0 YHCIy U
COCTaBYy Y4YacTBYIOUIMX B pPEaKIUU BEIIECTB, MO TermioBoMy 3hdexty, 1o
U3MEHEHHUIO CTETEeHEW OKHUCIICHUS XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U IHJIOTEPMUYECKHE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHus. [ToHsTHE O CKOPOCTH XUMUYECKOM peaKIuu

1.4

ITousTtue 00 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. IlonsaTtue o
TOMOI'CHHBIX W TI'CTCPOICHHBIX PCAKIUAX. ITonsaTue o0 XMMHUUYECKOM PaBHOBCCHU.
(DaKTOpLI, BJIMAONIME HaA CKOPOCTb XUMHYECKOMN pCakiiuu U TIOJIOKCHHUC
XUMHUYCCKOT'O PABHOBCCHUS

1.5

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKiuy, BHCKTPOHHBIﬁ Oaranc
OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peaKkmuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHHEM METOda
QJICKTPOHHOT'O OamanHca

1.6

Teopmi BHCKTpOHHTquCKOﬁ JUCCoManu. 9J'ICKTpO.HI/ITBI U HCEIJICKTPOJIUTEIL.
KaTI/IOHLI, aHMOHBL. MeXaHW3M AUCCOIIHAIMM BEIIECTB C pa3sjiIndHbIMU BUAAMU
XUMHUYECKON cBs3u. CTeIeHb JUCCOoManu. CunbHBIE U Cla0bIe QJICKTPOJIMTHI.




Peakunu noHHOrO OOMEHA. YCIOBUSI MPOTCKAHWs PEAKIM HOHHOTO OOMEHa,
MOJHBIE W COKpali€HHbIE HOHHBIC YypaBHEHUs peakuuil. CBONCTBa KHCIIOT,
OCHOBAaHMH W COJe B CBETE€ NPEACTAaBICHUNH 00 AIIEKTPOIUTUUECKOM
nucconranuu. KauectBeHHble peakliii Ha MOHBL. [loHsATHE O THAPOIU3E COsei

1.7

XUMHUYECKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KpPUCTAJINYCCKUX
pemETOK HEOPraHMYECKMX BEIIECTB — METAJUIOB W HEMETaUIoB (Tpadura H
ajMasza), CJIOXHBIX BEIIECTB (XJIOpUZA HATpPHUs); HCCIEAOBAaHUE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOH peakIuu OT BO3JICHCTBUS pa3iIMYHbIX (HAaKTOPOB;
HCCIIEIOBAaHKE 3JIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB, MPOIecca UCCOIMALINT
KUCJIOT, IeJoued M cojiell (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPHUAIIOB);
MMPOBCACHUC OINBITOB, HJIUIFOCTPUPYIOMIUX IMTPHU3HAKU ITPOTCKAHUA peaKHI/II\/’I HOHHOI'O
oOMeHa (oOpa3oBaHME OCajKa, BBIJCJIEHUE Ta3a, 00Opa30oBaHME BOJbl); OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropeHme, peakiuu pa3JoKEHHUs, COSAWHEHHS); paclOo3HaABaHNUE HEOPTaHWYECKUX
BEUICCTB C IIOMOIIIBIO Ka4€CTBCHHBIX pCaKHI/Iﬁ Ha HOHBI, PEHICHUC
OKCIICPUMCHTAJIBHBIX 3aa4

Hemerannel u nx COCIMHCHU

2.1

O6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (u3nueckue CBONWCTBA MPOCTHIX
BEIIECTB — TaJloreHOoB. XMUMHYECKHEe CBOWCTBa Ha TIpuUMepe Xjiopa
(B3auMozeiicTBHUE C MeTajulaM{, HEMeTajUlaMHM, IleJo4YaMH). XJIOPOBOIOPO/I.
ConsiHasg KHUCIIOTa, XMMHYECKHE CBOMCTBA, IOJIy4eHHE, NpPUMEHEHHe. [leficTBhe
XJIOPa M XJOPOBOJOPOJA Ha OpPraHM3M YesloBeKa. BaxHeimue XIopuabl U HX
HAax0XJCHHE B IPUPOJIE

2.2

OO6mrass xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeNeHU okucieHusa. CTpoeHue U (PU3NYECKHe CBOICTBA
MPOCTHIX BEILECTB — KUCIOPOJa U cepbl. AJUIOTPONHBIE MOIU(UKALUN KUCIOPOaa
1 cepbl. XUMHYECKHE CBOWMCTBa cepbl. CepoBOJOPOJ, CTpOocHHUE, (PU3UUYECKUE H
XUMHUYecKrue cBoMcTBA. OKCHIABI Cephbl KaK MPEIACTABUTEIU KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, ¢Qusmueckue W XUMHYECKHEe CBOHcTBa (00mIuMe Kak
IpeICTaBUTeNd Kilacca KHUCIOT U crenuduyeckue). XUMHUYECKUE PEaKIHH,
JeKale B OCHOBE IPOMBILIIICHHOTO Croco0a MOJy4YeHHs CEpPHOW KHCIOTHI.
[Ipumenenne. Conu cepHOM KHUCIOTHI, Ka4eCTBEHHas peaklus Ha Cylb(ar-HOH.
Haxoxnaenue cepsl U €€ coelMHEHUN B MpuUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpY)KaroIleld cpeapl COEAWHEHUSMHU cepbl (KUCIOTHBIE TOXIH, 3arpsi3HEHUE
BO3/IyXa U BOJJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHUS

2.3

OO6mas xapaktepucTtuka 3meMeHToB VA-Tpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHCIEHUS. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢busnueckue u xuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €ro
(u3nuecKkue U XuMUYECKHe CBOMCTBA, MOTyuyeHue U npumeHeHune. Coiu aMMOHHS,
ux Qu3ndecKkre U XUMHUYECKHUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WMOHBl aMMOHUS. A30THas KHCIIOTa, €€ MoiydeHue, (pu3nueckue M XUMHYECKHe
cBOMCcTBa (00IIMe Kak WPEACTaBUTENA Kilacca KUCIOT M CHEeUU(DUYECKUE).
Hcnonp3oBaHre HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MHHEPAIBbHBIX
ynoopenuii. XuMu4eckoe 3arps3HeHre OKpYKarollel cpeibl COeAMHEHUAMHU a30Ta
(KUCIOTHBIE OXKIH, 3arpsi3HEHNE BO3/1yXa, TOYBLI U BOJOEMOB)

2.4

®ocdop, amtorponHsie Moaupukauu ¢ochopa, (GUINUECKUE U XUMHUYECKUE
cBoiictBa. Okcun pocdopa(V) u dpochopras kucinora, PU3NIECKUE U XUMUUECKUE
cBoiicTBa, moisrydeHue. lcmonb3oBanue ¢ocdaroB B KauyecTBe MHHEPAIbHBIX




ynoopeHuit

2.5

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB,  XapakTepHbIE  CTCNEHW  OKHUCICHHUS.  YTIIEpOJa,  aUIOTPOIHbBIE
MOAU(DUKAIIMKN, PACOPOCTPAHEHHWE B NPUPOJAC, (PHU3UUECKUE U XUMHYECKUE
cBoiictBa. Ancop6musi. Kpyrosopot yriepoaa B mpupojae. OKCHIBI yriiepoaa, uX
¢usnyueckue W XUMHYECKHE CBOWCTBA, [CHCTBHE HAa JKUBBIC OpPraHU3MBEI,
NOJlydeHUE W TPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumnore3a T1I00ATBHOrO MOTCIUICHUS KJIMMATa; TApHUKOBBIN
addekt. YroapHas KUciIoTa U e€ coyd, uX (PU3MIecKkue U XMMHYECKHUE CBOHCTRBA,
nojydeHne W mnpuMeHeHwe. KadecTBeHHas peaknus Ha KapOOHAT-HMOHBL
Hcnonps3oBanne kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO03SIICTBE

2.6

[TepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHAasl KUCIIOTA).
Nx coctaB u xumudeckoe cTpoeHue. [loHATHE O OHOJOTHYECKH BaKHBIX
BEILECTBAX: JKUpaX, OenKax, yriaeBoJax — W HX pOJM B JKU3HU YeJIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XuMu4eckue CBOMCTBA, MOJYyYEHHE U MPUMEHEHUE.
Coenunenuss kpemHHss B mnpupozae. OOmme mnpencraBieHus 00 OKCHIE
kpemHuA(1V) u kpemHueBoi kuciote. CHUIWMKATBI, UX HCIOJIH30BaHHE B OBITY,
MEIUIINHE, TPOMBIIUICHHOCTH. BakHeWmme  CTpOWTENbHBIE  MaTepHUAaIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >jkene300eToH. IIpobimeMbr Oe3omacHOTO
WCII0JIb30BAHUS CTPOUTENBHBIX MAaTEPUaJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH HKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB HEOPraHWYEeCKHX BEILIECTB,
CBOMCTB COJITHOM KHCIIOTHI; MTPOBE/ICHHE KAUECTBEHHBIX PEAKIUI Ha XJIOPU-HOHbI
1 HaOMIo/IeHWe MPU3HAKOB MX NMPOTEKAHUS; OIBITHI, OTpa)aromue (pU3nYecKre u
XMMHYECKHE CBOMCTBA rajoOreHOB W MX COEIUMHEHUHN (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEpPHAJIOB); O3HAKOMJICHHE C oOpa3lamMyd XJIOPUAOB (TaJOreHHUIOB);
03HaKOMJIEHHE ¢ 00pa3aMu cepbl U €€ CoOeIMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHNE
BUJICOMATEepHAIOB); HaOIIOACHNUE Mpoliecca OOYyrIMBaHUs caxapa MoJ JelCcTBHEM
KOHIEHTPUPOBAHHON CEpHOM  KHUCIOTHI; H3Y4YEHHE XUMHYECKHX CBOICTB
pa30aBieHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KaueCTBEHHOM peakluy Ha cynabdart-
MOH U HaAONIOJeHHE IMpHU3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE C (PU3MUYECKUMHU
cBoiicTBamMHu azota, ¢ochopa M HUX COEOUHEHUN (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (POCHOPHBIX YHAOOpeHUi; moaydeHue,
coOupaHue, pacro3HaBaHHE M W3YYCHHE CBOWMCTB aMMHaKa; TMPOBEACHUE
Ka4yeCTBEHHBIX PeaKlUi Ha MOH aMMOHHS U (ocdaT-uOH U M3yUeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO
(BO3MOKHO UCIIOJIb30BaHUE  BHUEOMATEPHUAJIOB); U3ydeHue  Mojesei
KPUCTAJUTMUECKUX PEIIETOK anMasza, rpadura, QynnepeHa; O3HAKOMIIEHHE C
MPOIECCOM aJcOPOIIMM PACTBOPEHHBIX BEIUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTrasa; MoJlydeHHe, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KaueCTBEHHBIX peakiii Ha KapOoHaT- U
CWJIMKAT-UOHBl W H3y4YeHHE TMPHU3HAKOB UX TMPOTEKAHUS; O3HAKOMIIEHHE C
OPOAYKIMEH CHIMKATHOW MPOMBIIIICHHOCTH; pEIICHHE JKCIePUMEHTATbHBIX
3a/a4 1o Teme «BaxHelre HeMeTauTbl U UX COSTMHEHHSD)

MeTtannsl ¥ UX COeIMHEHUS

3.1

OO0mas XxapakTepuCcTUKa XUMHUYECKHX DIIEMEHTOB — METaUIOB Ha OCHOBAaHHH UX
nojiokeHuss B llepuoanueckod  cucTeMe  XUMHMYECKHX dnemeHtoB  JILM.




MenpeneeBa u crpoenus atomoB. CTpoeHue meTamioB. Merannnueckas CBs3b U
MeTajyInyeckasl ~ KpUCTAJUIMYECKass  peléTka.  DJIEKTPOXUMHUYECKMM  psf
HaIpsHKEHUH METaJUIOB

3.2

dusnueckue M XMMHYECKHE CBOWcTBa MeTayuioB. OOmue crocoObl MONTy4eHHS
MeTauioB. [loHSATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTBI UX OT
koppo3uu. CmiaBel (CTajb, Yyr'yH, JOPAJIOMUHUM, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIJIEHHOCTH

3.3

[lenouynsle MeTaynbl: nojoxkeHue B [lepuoguueckoidt cucreMe XUMHUYECKUX
anemenToB JI.JMI. Menneneesa; crpoeHue uUX aTOMOB; HAXOXACHHE B IIPUPOJIE.
duznyeckue U XMMHUYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U kanus). OKcuasl U
TUAPOKCUABl HAaTpusi M Kanus. [IpuMeHeHue IEeNOYHBIX METauIoB U  HX
COCAMHEHUN

3.4

[I{eno4yHO3EMENBHBIE METAIUIBI MATHUNA M KaJIBLIMI: 1osioxkeHue B [lepnoandeckoi
cucreme xumudeckux snemeHToB JI.M. MenpaeneeBa; cTpoeHHME HUX aTOMOB;
HaxoJieHne B npupoje. Gusndyeckne U XUMUYECKHE CBOMCTBA MarHUs U KaJIbIIMSL.
Baxneiimue coenuHeHus Kanblus (OKCHI, TUAPOKCUL, coir). JKECTKOCTh BOJIBI U
crocoObl e€ ycTpaHeHus

3.5

AmromuHMiL: nonoxkenue B [leproanueckoil cucreMe XUMHUYECKuX neMeHToB (.M.
MenneneeBa; CTpOEHHE aTOMa; HAXOXKJACHNE B pupoje. PU3NUecKre 1 XUMUYECKUE
CBO¥CTBa AIFOMHUHUS. AMGDOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenne B Ileproanueckoi cucreme XuMH4UecKux sineMmeHToB JI.I.
MenyieneeBa; CTPOCHHE aroma; HaxXOoXkJIeHue B mnpupone. Dusmdeckue u
XUMUYECKHE CBOWCTBa kene3za. Okcuabl, TUapokcuanl u coym skene3a(ll) u
xene3a(lll), ux cocra, cBOWCTBA U MOTYYCHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMHi METaJNIOB M CILIABOB, HX
(GU3NYEeCKUMU  CBOMCTBAMHM; H3YYCHHE pPE3yJbTaTOB KOPPO3HH METAJLIOB
(BO3MOXHO HCIMOJB30BAHUE BHICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS
OKCHJIa KaJbllMsi W  HATpUsi C BOJAOHM  (BO3MOXHO  HCIOJh30BAHUE
BUJICOMATEPHAJIOB); HCCICIOBAaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHUS
xKeneza B KUCIOpojae (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB); PU3HAKOB
NPOTCKAHHUS KAYECTBCHHBIX pEaKIMii Ha HOHBI (MarHus, KajibllHs, aTFOMHHU,
nuHka, xenesa(ll) u xeneza(lll), mequ(ll); HabmoneHne U omMMCaHKWE MPOIIECCOB
OKpallMBaHUsl IUIAMEHM WOHAMH HATpUs, Kalusd ¢ KajdblHs (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJICOMATEPUANIOB); HCCIIECOBaHUE aM(OTEPHBIX CBOHCTB
THJIPOKCUA ATFOMHHUS W TUAPOKCHIA IIMHKA; PEUICHHE ASKCICPUMEHTATBHBIX
3a7a4 110 TeMe «BakHeine MeTaibl M UX COCTUHCHUS)

XuMus 1 OKpYyXKaromias cpeaa

4.1

Hosgrlie MaT€puajibl WU TCXHOJIOTHH. BemectBa u MaTcpHrajbl B MOBCEIHEBHOMU
J)KU3HU 4YeJIoBeKa. XHUMHS U 310POBLEC. be3omacHoe ucnonp30oBaHHME BEIIECTB U
XHUMHNYCCKHX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMomb IIpu XUMHYCCKHUX OXKOrax H
OTPABJICHUAX

4.2

OCHOBBI JKOJIOTMYECKON T'PaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHHUE OKpPYKaroIlen
cpeabt ITJAK. Ponp xumum B pemieHHH 3KoJiorudeckux mnpoOneM. IIpupoaubie
UCTOYHUKU YIJIEBOJAOPOAOB (Yroyib, HPUPOAHBIM Tra3, He(Th), MPOIYKTHl HX
nepepabdoTKH, UX pOJib B OBITY U MPOMBIIIJIEHHOCTH

4.3

XHUMHUYECKUN OKCIICPUMCHT: HU3YUCHUC 06pa31103 MaTepuajioB (CTCK.]'IO, CIIJTIaBbI
MCTAJUIOB, TOJIMMCPHBIC MaTCpI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HAaBAaEMOCTU SIBJICHUH MPUPOJbI, IMOHMMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HayKh Kak O0JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIeld KyIbTypbl M TPaKTUYECKOU
JEeATENbHOCTH 4eJIOBEKa B  YCIOBUSAX COBPEMEHHOIo OOIIECTBa;
ITIOHMMAHHE MECTA XUMUHU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJAaX IIO3HAHUA, B TOM UYHUCIIC OKCICPUMCHTAJBHBIX H
TCOPECTUICCKUX METOoAax HUCCICIOBaHUA BC€IICCTB u N3Y4YCHUA
XUMHNYECKHUX peaKIII/II‘/’I; YMCHHE HCIIOJIB30BAaTh MOJCIN JIA 00BICHECHUS
CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cdepax mpodecCHOHATBEHON NEeATeTFHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMCHHBIMH  TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha  JOCTHKCHHSX
XAMHYECKOH HAayKW, 4YTO IIO3BOJIUT OOYYAIOIIMMCS PacCMaTpHBATh
XUMUIO Kak cdepy cBoer Oyaymiel mpoecCHOHATbHON IeITeIbHOCTH U
clenaTh OCO3HAHHBINH BBIOOP XMMHU KakK MPOQPUILHOTO TpeaMeTra Mpu
Tepexo/ie Ha yPOBEHb CPeHETo 0011ero oopa3oBaHus

Brnanenue cucteMoi XUMHYECKUX 3HAHUA U YMEHUE MPUMEHATH CUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

2.1

B@XHCHINIME XHMHYCCKHUE IIOHATHSA: XHMHYCCKHH JJIEMCHT, aTOM,
MOJIEKYJ1a, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS M
HEOJ/IHOPOJHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAsl W MOJICKYJISIPHAsI MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCHI,
KHCJIOTa, OCHOBAHHWE, COJIb (CpeIHss), XUMUYECKas PEaKIHs, PEaKIiuu
COCIMHEHUS, pEaKIUW PA3JIOKCHUS, PEAKIMH 3aMEIICHUs, PEeaKIuu
oOMeHa, TerIoBor P PEKT peakiuu, 3K30- U IHJIOTCPMUUCCKUE PEaKIINH,
pacTBOp, MaccoBas JI0JIsI XMMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MacCOBast
JIOJIE U TIPOILIGHTHAs KOHIIEHTPAIMs BEIIECTBA B PacTBOpE, SAPO aToMa,
JNIEKTPOHHBIA  CJOM aTomMa, aroMHas oOpOWTaldb, paauyc aToMa,
BaJICHTHOCTD, CTCIICHb OKHCJICHUS, XUMHUYECKast CBSI3b,
ANIEKTPOOTPHUIATECIILHOCTD, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, METAUIMYECKAass CBs3b, KPHUCTAUIMYECKass pemniérka
(aTromHass, MIOHHAsI, METAJUTUYECKAsl, MOJIEKYJIIpHAsl), HOH, KaTHOH, aHUOH,
SIEKTPOJIUT U HEAJIEKTPOJIUT, AMEKTPOIUTUYECKAST TUCCOLMALINSA, PEAKIIUN
HOHHOTO  OOMEHa,  OKUCJIHUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIUH,
OKHUCITUTEIh U  BOCCTAHOBUTENb, OKHUCIEHHE U  BOCCTAaHOBJICHHUE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBecHe, OOpaTUMble W HeoOpaTUMbIe
peakiuy, CKOpOCTh XUMUYECKOHN peakimu, karanuzatop, 111K, kopposus
METaJIJIOB, CIIJIaBbI

2.2

OCHOBOITIOJIATalOIIMEe 3aKOHBl XUMHM: 3aKOH COXPaHEHUs MaccChl,
nepuoanueckuid 3akoH JI.M. Menneneesa, 3akOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TCOpUHn XUMHUU! ATOMHO-MOJICKYJIIpHas TCOpH, TCOPpHA




3JIEKTPOJIUTHUYECKON AUCCOLUALINT

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:

3.1

YMEHHE MPaBUIIbHO HUCII0JIb30BATh N3YUYEHHBIE BEIIECTBA U MaTepHabl (B
TOM 4YHCJE€ MHHEpaJbHbIE YyIOOpEHHS, METAUIbl M CIUIABBI, MPOIYKTHI
nepepaboTKU  MPUPOAHBIX  HWCTOYHUKOB  YIJIEBOJOPOAOB  (Yruis,
OPUPOJHOTO Tra3a, HepTH) B OBITY, CEJIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M MOHMMAaHHE 3HAYCHUS KUPOB, OCIKOB, YIrIIEBOJIOB JUIS
OpraHu3Ma 4eJOBEKa; YMEHHE IPOTHO3UPOBATH BIUSHUE BELIECTB U
XMUMUYECKUX IIPOLECCOB HAa OPraHU3M YEJIOBEKa M OKPYXKAIOLIYIO

IPUPOJIHYIO Cpeny

3.2

YyMEHUE WHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSMHU JIPYrUX
y4eOHBIX MPEMETOB

3.3

HaJM4yue OombITa pabOThl C Pa3IMYHBIMA HUCTOYHUKAMU MHGOpPMALUHU O
XUMHMM (Hay4yHas W HaydyHO-TIONyJsipHas JUTepaTypa, CJOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh HHq)OpMaHHIO O Bf€HOICCTBAX, HX
OpeBpalliCHUAX U MPAKTUYCCKOM MPUMCHCHHU W YMCHHUC HCIIOJIB30BAaTh
eé JJIA PEIICHUA yqe6HO'H03HaBaTeHBHBIX 3aaa4

Bnagenue ocHoBaMu MOHSTUMHOTO amnmapara U CUMBOJMYECKOTO sI3bIKa
XMUMHH JUI COCTaBIeHUs (OpMyST HEOPraHWYECKUX BEIIECTB, YPaBHEHUM
XUMHYECKUX peakIuii; OCHOBaMHU xuMmHYeckorr HoMeHkimaTypsl (IUPAC
Y TPUBHAJIbHOI)

YMeHne OOBICHATh CBSA3h TOJIOKEHHsI d37eMeHTa B llepwommdeckoit
CUCTEME C YHCJIIOBBIMH  XapaKTEPUCTUKAMH CTPOCHHS  aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB | 3apsn sapa, oOOIIee YHCIIOo
AJICKTPOHOB),  PACIpECIICHUEM DJJIEKTPOHOB IO  JHEPTeTHUYECKUM
YPOBHSM aTOMOB TEPBBIX TPEX MEPUOJIOB, KATHS U KaJIbIUs

[IpencraBienre 0 NMEPUOAUYECKON 3aBHCUMOCTH CBOMCTB XHMHUYECKUX
JJIEMEHTOB (paguyc aToma, »3JIEKTPOOTPUIATEIbHOCTh), MPOCTHIX H
CIIOXHBIX BEILIECTB OT TOJIOKEHUsI »dJeMeHToB B [lepuonmyeckoii
cucTeMe (B MaJbIX MEPUOJAX U TJABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTpOEHUS aToMa

Ymenue kinaccuuuupoBarth:

7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHN

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb M CTCIICHb OKUCJIICHUA XUMHWYCCKHUX 3JICMCHTOB, 3apsa HOHA

8.2

BUJI XHMHYECKOM CBS3M W THII KpI/ICTaJIJII/I‘leCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIINTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTepru30BaTb (bI/I3I/I"IeCKI/Ie 1 XMMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, 030H, BOJOPO, Tpadut, anMas, KpeMHHI,
a3otT, ¢docdop, cepa, xIOp, HATPUH, Kamul, MarHui, KaJbIUii,
ATFOMUHHH, KEJIe30)

9.2

CJIOKHBIX BCHICCTB, B TOM YHCJIC UX BOAHBIX PACTBOPOB (BO,Z[a, adMMUaK,




XJIOPOBOJIOPO/JI, CEPOBOJIOPOJ, OKCHUJIBI U THUAPOKCUIBI MeTamioB I—l1A
rpynn, amtomunus, meau (1), uunka, sxenesa (11 u 1), okcuner yrinepona
(1 u 1V), xpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHasA, (ocdopHas, yrojpHas,
KPEMHUEBAsi KUCIOTA M UX COJIM)

MIPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHUS, IPUMEHEHNUE BEIIECTB B 3aBUCUMOCTH OT UX

93 CBOWCTB, BO3MOXKHOCTh MPOTCKAHHUS XUMHUYECKUX TMPEBpPAIICHUN B
Pa3IMYHBIX YCIOBHAX

10 YMeHHe COCTaBIATh MOJIEKYISIpHBbIE U MOHHBIC YPAaBHEHHS PEaKIHH, B
TOM YHCIIE!

10.1 peakiuii HOHHOTo oOMeHa

10.2 OKUCITUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIIAcCOB (TpYI)
HEOpPraHU4eCKHX BEIIECTB

10.4 MTOITBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU

11 YMeHue BBIUUCIATD (IPOBOIUTH PACUETHI):

111 OTHOCHTEIIbHYI0O MOJIEKYJSIDHYI0O M MOJSIPHYIO MAacChl — BEIECTB,
MacCCOBYIO JIOJIF0 XUMHYECKOTO JIE€MEHTA B COCTUHCHUHT

11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B

114 [0 YpaBHEHUSM XUMHUYECKHUX pEaKUUd U HAXOAUTh KOJIHYECTBO
BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu

12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJAaMM HAyYHOTO MO3HaHUs (HAOIIOEeHUE, U3MEpEeHHeE,

121 SKCIIEPUMEHT, MOJEIUPOBAHNE) MPU U3YUEHUU BEILIECTB M XMMHYECKHUX
SIBIICHUN; yMeHue cOopMyIupoBaTh MpOOIeMy U MPEATIONKUTh MyTH €€
pelieHus

129 O0e3omacHOM pabOThl € XMMHYECKMMHU BEIIECTBAMH, XUMHUYECKOM
NOCY/IOH U J1abopaTOpHBIM 000pyI0OBaHHUEM
npaBUJIaMy 0€30MacHOr0 OOpaIleHHs ¢ BEIIeCTBaMH, UCIOJIb3YEeMbIMU B
MOBCE/IHEBHOM JKM3HM, MpaBUIAMH IOBEICHHUS B IENIAX COepeKeHus

123 3I0POBbSI M OKpY)KAIOIIEeH NPUPOTHOM Cpeapl; MOHUMaHUE Bpena
(omacHOCTH) BO3ACWUCTBHUS HA JKHUBBIE OPraHU3Mbl OMpPEIEIEHHBIX
BEIIECTB, CIIOCOOOB yMEHBILICHUS M MPEIOTBPALICHUS WX BPETHOTO
BO3/ICHCTBUS

13 Hannuue npakTHuecKWX HAaBBHIKOB IUIAHUPOBAHUSA W OCYIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE U OINMHUCaHUEe (PU3MYECKUX CBOMCTB BEILIECTB; 03HAKOMIIEHHE C

131 (U3NYECKUMU U XUMHUYECKUMH SIBJICHUSIMU; OTBITHI, WIUTIOCTPUPYIOLIHE
MPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKITUil

13.2 U3y4eHHEe CrIoco00B pa3JeNieHHs cMecer
HOJIy4eHUE KUCIOPOJa U U3y4E€HUE €ro CBOMCTB; MOJydeHHe BOJAOPOaa U

13.3 U3yYeHHE €ro CBOWCTB; MOJyY€HHE YTJEKHCIOro ra3a M HU3yuyeHHe ero
CBOMCTB; MOJTyuY€HHE aMMHUAKa M U3YYEHHE €ro CBOMCTB

13.4 IPUTOTOBJIEHHME PAacCTBOPOB C  OMNpeaeNEéHHON  MaccoBoil  joiieit

paCTBOpéHHOFO BCIICCTBA




13.5

MPUMEHEHHE MHIUKATOPOB (JIAKMYyCa, METHIIOpaHXa W (eHOIPTATICHHA)
JUIsl ONIPE/ICIICHUsI XapaKTepa Cpelibl B paCTBOPAX KUCIOT M IIEIOYeH

13.6

WCCIICZIOBAaHUE U ONMCAHUE CBOMCTB HEOPraHMYECKHUX BEILECTB Pa3IMUHBIX
KJIAaCCOB; M3YY€HHE B3aMMOJECIHCTBUS KUCIOT C METaJUIaMH, OKCHAAMU
METaJUIOB, PAaCTBOPUMBIMHU M HEPACTBOPHUMBIMU OCHOBAHHUSIMHU, COJISIMU;
MOJIy4eHHE HEPacCTBOPUMBIX OCHOBAHMI;, BBHITECHEHHE OJIHOTO MeETalljaa
JpYTMM U3 pPAacTBOpa COJIM; HCCIelI0BaHUE aM(OTEpHBIX CBOMCTB
TUAPOKCHJIOB aJTIOMUHHUS M IIMHKA

13.7

pelieHne SKCIepPUMEHTANBHBIX 3a7ad Mo TemaMm: «OCHOBHBIE KJIACChHI
HEOPraHWYECKUX COCAMHEHUN»; «DIEKTPOJUTUYECKAS JAUCCOLMALIISY,
«BasxkHelme HeMeTaJUTBI U UX COCIUHEHUS Y, « BaxkHelnne MeTauibl U
WX COCTMHEHUS

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HJUTIOCTPUPYIOIINE TPU3HAKU TPOTEKAHHS
peaxiuii TOHHOTO 0OMEHa; Ka4eCTBEHHBIE PEAKIIUH HA MMPUCYTCTBYIOIHE
B BOJHBIX pAcTBOpax HOHBI: XJIOPWI-, OpPOMHI-, HOAWI-, CyIbdar-,
docdar-, xapOoHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJbliMs, alllOMMHHUA, kene3a (2+) u kerne3a (3+),
Menu (2+), muHKa

14

VYmMmenue:

141

MPECTaBIsATh  pPEe3ylbTaThl dJKClepuMeHTa B (opMe  BBIBOJIOB,
J0Ka3aTeNbCTB, TIpauKoB M TaONUIl W BBIABIATH OMIHPUYECKHE
3aKOHOMEPHOCTH

14.2

yCTaHABIIMBATh CBS3M MEXIY PEajbHO HAOIIONAEMBIMH XUMHUYECKUMHU
SIBIICHUSIMA U TIPOIIECCaMU, TMPOHUCXOSIIUMHU B MaKpO- U MHUKPOMHDE,
O0OBSICHATH TPUYMHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHUHA

Kon IIpoBepsieMblii 3J1eMEeHT CO/IeP:KAHUSA
1 [TepBoHaUATHHBIE XUMUYCCKUE MTOHSTHUS
1.1 UYucTteie BemecTBa u cMecu. CriocoObl pa3/iesieHus: cMecei
19 ATOMBI M MOJICKYJIBI. XWMHYECKUE 3JIeMeHThl. CHUMBOJIBI XHUMHYECKUX DJICMCHTOB.
[IpocThie U CIOKHBIE BEHIECTRA.
13 Xumudeckass Qopmyna. BalleHTHOCTP aTOMOB XHMHYECKHX 3JeMeHTOB. CTerneHb
OKHUCJICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAsE aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUHN
15 KonunuectBo BemiecrBa. Mosb. Monsipaas macca. MosisipHblit 00b€M razoB. Bzaumocssizb
KOJIMYECTBA, MaCChl M YMCJIa CTPYKTYPHBIX €JIMHHUIL BEIECTBA
16 Ou3nyeckue W XUMHYCCKHE SIBJICHUSA. XHUMHUYECKash PEeakius W e€ MPU3HAKH. 3aKOH
COXPAHEHHUS MACChI BEMECTB. XUMHUYCCKUE YPABHCHUS
2 [Tepuonuueckuii 3akoH u llepumoamyeckas cucrema xumudeckux dieMeHToB 1.
MenpeneeBa. CTpoeHue aTOMOB
[lepnognueckuit 3axkoH. Ilepmoanueckas cucreMa XUMH4YECKMX 23ieMeHToB JI.U.
2.1 MenpneneeBa. Ilepronsl u rpynnsl. @U3HYECKU CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB
TIEPHOJIa ¥ TPYIIITBI DJIEMEHTA
Crpoenune aromoB. CocraB artoMmHbIX siaep. WM3otombl. OnektpoHsl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB [lepuomamdeckoit
cuctemsl JI.11. MenaeneeBa
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB XHMMHUYECKHUX D3JEMEHTOB TMEPBbIX TPEX
23 MEPHOJIOB, KaJlKs, KaJublus (paauyca aTOMOB, IEKTPOOTPULIATETLHOCTH, METAITTHYECKUX
U HEMETAJUIMYECKUX CBOMCTB) W HMX COEAMHEHMH B COOTBETCTBUU C IIOJIO)KEHHEM
31eMeHTOB B [lepronyueckoil cucteMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
XuMuyeckasi  CBS3b. KoBanentnas  (mosjsipHas ¥ HENOJsIpHAs)  CBS3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKHX d3JeMeHToB. MoHHas cBs3b. Meramuueckas
CBSI3b
39 TI/IH“BI KPUCTATMYECKUX PEIIETOK (aTOMHzi;I, HOHHas, MeTaJ'IJ'II/ILIeCKaSI),U 3aBHUCUMOCTh
CBOWCTB BeIleCTBA OT THUIA KPUCTAJUIMYECKON pEeHIETKH U BUJIAa XUMUYECKOU CBSI3U
4 Baxkneiimne npeacraBuUTeNn HEOpraHMYECKUX BellecTB. HemeTamnsl U MX COeIMHEHUSI.
MerTaibl ¥ UX COCTUHEHUS
Knaccudukanuss ©u  HOMEHKJIATypa  HEOPraHMYECKHX  COCAMHEHUN:  OKCHJIIOB
41 (conmeoOpasyrolue: OCHOBHBIE, KHUCIOTHbIE, aM(OTEepHbIE) U HECOJIeo0pa3yIolIue;
OCHOBaHUH (LIENOYM U HEPACTBOPUMbBIE OCHOBAHMS); KUCIOT (KUCIOPOACOIAEpKAIINE U
OECKHCIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)
492 Ou3nyecKknue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJIOPO/IA, XJIOPa,
KHCIIOpOJIa, CEPBI, a30Ta, pocdopa, yriepoaa, KpeMHHS
Ou3nyecKkue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: IUTHS, HATPHUS,
4.3 Kausi, MarHusl ¥ KaJbIUsl, aTFOMUHMS, jKeJe3a. DIEKTPOXUMUUECKUIA Psii HANPsHKeHUH
METaJJIOB
44 Ou3znyeckue U XUMHYECKHME CBOWCTBA BOJOPOIHBIX COCIMHEHUH HEMETaJIOB:
XJIOPOBOJIOPO/JIA, CEPOBOIOPOAA, AMMHAKA
45 duznyeckue U XUMHYECKHUe cBoricTBa okcuoB HemeTamios: cepol (1V, VI), azota(ll, 1V,
V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [TonyueHre 0KCHI0OB HEMETAIIIOB
46 Xumrnueckue cBoiictBa okcunoB: MetawioB |A-IIA rpynn, munka, meau(ll) u xenesa(ll,

[11). TTomyyeHne OKCUIOB METAIIIOB




XVUMUYECKUE CBOMCTBA OCHOBaHUU W aM(OTEpHBIX THAPOKCUAOB (HA MpUMEpe

4.7 THJIPOKCUIIOB alIlOMUHMA, >Kene3a, nuHKa). [lomydenue ocHoBaHWiT M amM(pOTEpHBIX
TUAPOKCHJIOB
OO01m1re XMMHUYEeCKHe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOAHOM, CEPHUCTOM,
4.8 CepHOH, a30THOH, (hoCPOpHOI, KpeMHUEBOH, YyronbHONH. OcoOble XUMUYECKUE CBOMCTBA
KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [loydeHne Kucior
4.9 OO6mue xuMHuUIecKre CBOMCTBa cpeHux cosel. [lomy4uenue coseit
410 [Tomy4yenue, coOupanue, pacrio3HaBaHHE BOJOPOAA, KHCIOPOJa, aMMHUaKa, YTIEKHCIOTO
rasza B 1a0opaTopuu
411 [TomyyeHne aMMuaka, CEpHOM M a30THOW KUCIIOT B MPOMBIIIIEHHOCTH. OOmIme croco0s!
MOJTy4SHUS] METAJIOB
4.12 ['eneTnyeckas CBsI3b MKy KJIaCCaMH HEOPTaHUYECKUX COSAMHEHUMN
S) XHWMHUYECKUE PEAKIIUN
Knaccudukaiys XuMUYeCKUX peakiuid Mo pa3IMdHbIM MPU3HAKAM: TI0 YUCIY U COCTaBYy
5.1 YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3P(DEKTy, 0 M3MEHEHHUIO CTeNeHen
OKUCIICHUS XUMUYECKUX DJIEMEHTOB
52 TennoBoit 3(PpdexT XUMHUYECKONW peakluu, TEPMOXUMHYECKHE YypaBHEHHs. OK30- U
' SHJOTEPMHUUECKHE peaKIuu. TepMOXUMUYECKIE YPaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTEIbHBIE ~ peakiuu. OKHUCIUTENId ¢  BOCCTAHOBUTEIM.
5.3 [Tpoueccsl OKMCJICHUSA u BOCCTAHOBJICHUSI. DJIEeKTPOHHBIN OastaHC
OKHCITUTEITFHOBOCCTAHOBUTEILHON PEAKITUN
54 Teopuss »smekrponuThyeckod aucconnannd. KaTWOHBI, aHHWOHBL. OJEKTPOJIUTHI U
' HeNeKTPoJIUThl. CUIIbHBIE U ci1a0ble AIeKTPoInThl. CTEeneHb qUCCOLUAIuN
55 PeaKI_[I/II/.I‘ HOHHOI'0 OOMeHa. YCIIOBUSI npOTueKaHI/m peakiuii HOHHOTO 0OMEHa, TIOJHBIC U
COKpaIEHHbIE HOHHBIE YPaBHEHUS PeaKuil
6 XuUMHS ¥ OKpY>KaroIas cpeia
BemectBa 1 marepuansl B MOBCEJHEBHOM KU3HU Ye0BeKa. be3onacHoe HCIOab30BaHNE
6.1 BEIIECTB M XHMHYECKUX peakuuid B Jjabopatopun u ObiTy. IlepBas momomb mnpu
XMUMHUYECKUX OKOTax U OTPaBIICHUSX
XUMUYECKOe 3arpsi3HEHHE OKpYKarolled cpeapl (KUCIOTHBIE M0XKAW, 3arps3HEeHue
6.2 MOYBBI, BO3/yXa U BOJIOEMOB), criocoObI ero npenorspanienus [IpeaensHas nomyctumas
koHneHTpamus BemecTB (IIJK). Poas xumMum B pemieHMH 3KOJOTHYECKUX MPOOsIeM.
Ycunenue napHukoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CIIOs
[Ipumenenne cepol, a3ota, (ocdopa, yriaepoaa, KpeMHUS U UX COCTUHEHHUI B OBITY,
6.3 MEJHIIMHE, MPOMBIILIEHHOCTH U CeNIbCKOM XO03stiicTBe. [I[puMeHeHne MeTasioB U CIJIaBOB
' (cranmp, 4yryH, JIOpallOMHHHMA, OpOoH3a) B OBITY M MPOMBIIUIEHHOCTH UX COEIWHEHHI.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UICTOYHHUKHU YTIIEBOJOPOIOB (YTOJb, MPUPOAHBIN Ta3, He(PTh), MPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavyanbHbIe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEJMHEHHSX YTJepoia
65 (MeTaH, 3TaH, STWJIEH, AalleTWJICH, JTaHOJ, TJMIEPUH, YKcycHas kucnorta). [lonstwe o
OMONIOTUYECKM BA)KHBIX BEIIECTBAX: JKUpaX, OelKax, yriaeBoJax — M UX POJIM B >KU3HU
YyenoBeKa
7 Pacuétnr:
7.1 1o opMyaaM XMMHYECKHX COEMHEHUHN
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B pACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM




OIEHOYHBIE MATEPUAJIbI
Buabl 1 KpuTEepHH OLICHUBAHMS MPEJIMETHBIX Pe3yJIbTATOB 10 XUMHH 8-9 Ki1ace
I. Buabl oneHUBaHusA
1. CrapToBasi TMarHocTUKA

o I{esb: BBIABICHUE UCXOAHOTO YPOBHS IOATOTOBKU

o @opMBbI: BXOAHON KOHTPOJIb, TECTUPOBAHUE, IPAKTUYECKUE 3a1aHUs
2. @opMupywllee OLCHUBAHNE

o [{es1b: MOHUTOPHHT POrpecca B XOA€ U3YUECHUS TEMBI

o @OpMBI: YCTHBIN OIIPOC, MIPAKTUKYM, JOMAIIHUE 3a1aHUs

3. UTorosoe oneHnBaHue

o [{esb: mpoBepKa JOCTHMIKEHUS INIAHUPYEMBIX PE3YJIBTATOB

o @DopMbI: KOHTPOJIbHBIE PA0OTHI, TECThI, MPAKTUYECKHE PaOOThHI

Il. Kputepuu oneHMBaHus NpeAMETHBIX Pe3yJIbTATOB
Bba3oBble TpeboBaHMs:

o 3HaHME XMMUYECKUX MOHITUNA U 3aKOHOB

o YMEHHUE COCTaBJISATh YPABHEHUS PEAKIIUM

» Bilanenne xumMuyeckoi HOMEHKIIATYpOU

o Hagbiku penieHus pacyeTHbIX 3a1a4

o YMeHHE NPOBOJIUTH XUMUYECKUI SIKCTIEPUMEHT

II1. OueHuBaHMe YCTHBIX OTBETOB

Onenka "5" (oTJIMYHO):

o [IlosHBIN, HAYYHO TPAMOTHBIN OTBET

o [IpaBuUnbHOE HCTIOIB30BAaHNE XUMHUUYECKON TEPMUHOJIOTUU
o YMEHHE COCTABIISITh YPABHEHUS PEAKIUN Y JOCKU

o CrocoOHOCTB OOBSCHATH CYIIHOCTh XUMUYECKUX MPOIECCOB
o CamoCTOATENBHOCTH U JIOTUYHOCTh U3JI0KEHUS
Ouenka "4" (xopomo):

o OTBET NOJHBIN, HO UMEIOTCS HE3HAUUTEIbHBIC OIUOKH
o HeOomnbIrie HETOYHOCTH B UCTIOIB30BAHUN TEPMUHOB

o HesnauntenbHbie OMMOKK B COCTaBJICHUH YPaBHCHUI

o Jloruka u3noXeHus B OCHOBHOM COXpPaHEHa

Ouenka "3" (y10B/1eTBOPHUTEIbHO):

o OTBET HEMOJHBIN, UMEIOTCS CYIIECTBEHHBIE TTPOOEITBI

o 3aTpyJHEHUS B UCIIOJIb30BAHUU XUMUYECKON HOMEHKIIATYPbI
o OmmOKM B COCTABIIEHNU ypaBHEHUH peaKIuit

o Hapymenus noruku nznoxeHus

Ouenka "2" (Hey10BJIETBOPHUTEJIBHO):

o He3Hanue OCHOBHBIX XMMUYECKUX MTOHATUI

o Heymenue coctaBiaTs mpocTenire ypaBHEHUS

o HecrnocoOHOCTh OTBETUTH HA HABOASIINE BOIPOCHI

IV. OuennBanue NnMCbMEHHbBIX Pa0doT

Kpurepuu 11t KOHTPOJIbHBIX PadoT:

1. TeopeTnueckas yacthb (0-3 Oamra):

o TOYHOCTbH UCTIOJIb30BAaHUSI TEPMUHOB
MIPaBUWJIBHOCTHh (POPMYJIUPOBOK 3aKOHOB

O
o MOJIHOTA PACKPBITUS BOIIPOCA



2. lIpakTnyeckas yacthb (0-4 Gamna):

o MPAaBHJIBHOCTh COCTABJICHHUS YpaBHEHUH
o TOYHOCTb PELICHUS PACUCTHBIX 33144

o JIOTMIKA BBIITOJIHCHUS 33 JaHUM

3. Odopmaenne padorsr (0-1 Oamn):

o aKKypaTHOCTb

o coOJroieHue TpeOOBaHUH K 3aIUCIM

IIkaja nepeBoaa 06a/1J10B B OIl€HKH:
o "5"-7-8 Oamnos
"4" - 5-6 OamioB
o "3"-3-4 6anna
"2" - 0-2 Gamna
V. OueHuBaHMe NMPAKTHYECKUX padoT
Kpurepuu:
o [lpaBunbHOCTH BhIMOMHEHMS dKcniepumenTa (0-2 6ama)
o CoOmonenne Texauku 6e3onacHoctH (0-2 6aa)
« KauectBo opopmienus oruera (0-1 6amn)
o Tounoctb BeIBOJIOB (0-1 6asn)
IIkaja oneHNBaHUS MPAKTHYECKUX PadoT:
o "5"-5-6 OamioB
"4" - 4 6anna
o "3" -3 Oamia
o "2"-0-2 6anna
VI. OuennBanue jJad0paToOpHbIX padoT
JlonoiHNTEIbHbIE KPUTEPHUU:
o YMeHue paboTaTh ¢ 1a00paTOPHBIM 000PYI0BAHHEM
o HaBbiku HaOMIOICHMS M OTIMCAHUS XUMUYECKUX SBICHUN
o CnocoOHOCTh aHAIU3UPOBATH PE3YIBTAThI ONIBITOB
o AKKypaTHOCTH BEJICHHs JIaDOPAaTOPHOTO KypHaja
VII. OcobenHocTH OLIEHUBAHUS
1. Yder cnenupuKH XUMHUYECKOTO0 si3bIKa ((HOPMYIIBI, ypaBHEHHUS )
2. EnuncTBO TpeGoBaHuii K 0(hoOpMJIEHHIO PACUCTHBIX 3324
3. InddepennmpoBanHblii MOAX0] K OIIEHUBAHUIO TEOPETUUYECKUX U MPAKTUYECKUX
3aJlaHuH
4. Cobs1ro1eHMe MPeeMCTBEHHOCTH B OLICHUBAHUM MEXAY 8 U 9 Kiaccamu
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