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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOTO 00ILIEro oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TPeOOBAaHMI K pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 0Opa3oBaTENbHON MpPOrpaMMbl
OCHOBHOTO 0011ero odpa3zoBanus, npeacraBieHHbIx B ®I'OC OO0, a takxke HA OCHOBE
denepanbHOIl paboyeil MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIIEIIIUU MpPErogaBaHus
y4eOHOro mpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma mo xumMuu Aa€T MPEACTaBICHHUE O IEJIAX, 00IIel cTpaTerun o0y4ueHusl,
BOCTIUTAHUS ¥ Pa3BUTHUS 00YUAIONIMXCS CPEACTBAMU yU€OHOTO MPEeIMETa, yCTAHABIHBACT
o0s3aTeNIbHOE TPEMETHOE COJAepkKaHHe, MPEeAyCMaTpPUBAET paclpelesicHue €ero Io
KJIaccaM U CTPYKTYPHUPOBAHHE IO pa3jielaM U TEMaM MPOTPAMMBI 10 XUMUH, OMPEIEIIET
KOJIMYECTBEHHBIE W KAa4YECTBEHHBIC XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATENILHOCTh U3YyUEHUSI XUMUHU C YYETOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€l, JIOTMKM Y4YeOHOro TMpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydJarouuxcs,
ompesieNiieT BO3MOXXHOCTH MpeaMeTa JUisl peanu3ali TpeOoBaHUW K pe3ylbTaTam
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON NpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOydeHHS XMMHHU Ha YPOBHE Iieniei
U3Y4YCHHs] TpeAMEeTa M OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATENHHON EATeIbHOCTU
00y4aroIerocsi 0 OCBOCHHUIO y4eOHOTO COACPIKAHMUS.

3HaHME XUMHH CIYXXUT OCHOBOW g  (GOPMUPOBAHUS  MHPOBO33PEHUS
0o0y4aromerocsi, €ro MpeaAcTaBIeHU O MaTepHaIbHOM €JUHCTBE MHpPA, BaXKHYIO POJIb
urparT GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAIICHUSIX SHEPTHH U 00
IBOJIIOIIMH BEIIECTB B MPUPOC, O MyTAX PEIICHHs TI00AIBHBIX MPOOJIEM yCTOHYUBOTO
pa3BHUTHUSl YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOMN
0e301acHOCTH, MPOOJIEM 3PABOOXPAHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH MJisi camMopas3BUTHS U (HOPMUPOBAHUS
KYJBTYpBI TUYHOCTH, €€ 001IeH U (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUpOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarmuxcsi,  HABBIKOB WX  CAMOCTOSITENIbHOW  yueOHOM  J1eATEeIhbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIICIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B TIOBCEIHEBHOMN
YKU3HHU, TaK U B TPO(HeCCUOHATBHOMN JCSITEIIbHOCTH;

3HaKOMUT CO CIIEIU(UKON HAYyIHOTO MBIIUICHHS, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO
B3TJISiIa HA €IWHCTBO TPUPOJLI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM JTAllOM B
(dopMHUpPOBaHNH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYarOIINXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TIPUPOJE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ B JKOJIOTHYECKOE 0Opa3zoBaHUE
00yJaromuxcs.

JlanHple HampaBieHus B OOyYeHHM XHMHU O00€CIeUYMBAIOTCA CHenU(UKON
coJiepKaHusl y4eOHOTO MpeIMeTa, KOTOPHIA SBIISETCS TENAarorHuecKy aJaanTUPOBAHHBIM
oTpakeHreM 0a30BOM HAYKW XMMHH Ha OTPEICIIEHHOM JTare €€ pa3BUTHAI.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHEHTHPOBAH Ha
OCBOCHHE OOYYaIOUTUMHUCS CHUCTEMbI TEPBOHAYAIBHBIX IOHATHH XUMHH, OCHOB
HEOPTaHMYECKOW XUMHUU W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TOHSTHA OPTaHUYECKON
XUMHH.



CtpykTypa coaepXaHHs HOporpamMmbl 1O XHMMHUU CQOpPMHpOBaHa Ha OCHOBE
CUCTEMHOI0 noaxoa Kk e€ usyudeHuro. ConepxaHue CKIAIAbIBACTCA U3 CUCTEMBI ITIOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI MOHATUN O XUMUYECKOH peakuuu. O6e
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 IPHUHLMILY IOCIEAOBATEIBHOIO Pa3BUTHUS
3HAHUHI Ha OCHOBE TEOPETUYECKUX ITPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHAa XUMUU;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOH CBS3U;

— MpeACTaBICHUN 00 AIIEKTPOIUTUYECKON JUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIILHO OT OJHOIO YPOBHS K Jpyromy,
BBINONHASA (YHKUMKM OOBSCHEHUS W TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH ITPAKTHYECKOTO IPUMEHEHHUS U MOJTYyUYECHHS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMsbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJICTABICHUS O
XUMHYECKOW COCTABJISIONIECH HAyYHOU KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOM IPUPOLBI,
LIEHHOCTHOT'O OTHOILLIEHUS K HAyYHOMY 3HaHHUIO U METOAaM II03HaHUs B Hayke. M3yueHue
XUMHUH IPOUCXOUT C MPUBJICUCHUEM 3HAHUN U3 paHee N3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuit Mup», «buosorus. 5—7 knacce» u «Pusnka. 7 Kiace.

[lpu u3yyeHUM XHMUU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOM
HAayKd Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOH JEesATEIbHOCTH
YeJI0BeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3ajjaua y4eOHOro IpeMeTa
COCTOMT B (DOPMHPOBAHMU CHUCTEMbl XMMHUYECKUX 3HAHUW — BaXKHEHIIHUX (HAKTOB,
NOHATUHM, 3aKOHOB U  TEOPETHYECKUX  TMOJOXKEHUH, JOCTYNMHBIX  0000IeHni
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B MPUOOIIEHWU K HAyYHBIM METOJaM
MO3HAHUS NPU U3YYEHHUH BEIIECTB U XUMHUYECKHUX peaKkuil, B POPMUPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUH M UX NPUMEHEHUH B y4eOHO-TIO3HABATEIbHOM MU Yy4yeOHO-
UCCJIEIOBATEIbCKON JI€ATENbHOCTH, OCBOEHUMHM TIpaBHJI O€30MacHOro oOpallleHus ¢
BELIECTBAMU B IIOBCETHEBHON KU3HU.

[Ipy u3y4eHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHE NPUOOpeNn TaKue 1eJH, KaK:

— (opMUpOBaHHE  UHTEIUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY [MPUHATUIO  PEIICHUH,
CrocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM >KU3HH;

— HAIpPaBJICHHOCTh OOY4YEeHMsI Ha CUCTEMAaTHYeCKOe MPHOOIIeHHE 00ydaromuxcs K
CaMOCTOSITEIbHOW I03HABATEJIBHOM JI€ATEIBbHOCTH, HAyYHBIM METOJaM IO3HAHU,
bopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieyeHre ycaoBui, CnocOOCTBYIONUX MPUOOPETEHHUIO 00YUYaIOLIUMUCS OIbITa
pa3sHOOOpa3HOW JAEATEIbHOCTH, TO3HAHWS M CaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB
(KJTFOUYEBBIX KOMIETEHIINI), UMEIOIINX YHUBEPCAJIbHOE 3HAUCHUE JJISl PAa3IMYHBIX BUIOB
NEeSATENBHOCTH;

— (hopmupoBaHue 061IeH PYHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBACHATH U OLCHUBATH SIBJICHHUS OKPYKAIOLIETO MUPA, UCIIOIB3YS
3HaHHUS M OMbIT, NOJYYEHHbIE NPH H3YYEHUHM XHUMHUHU, MPUMEHATh HUX IPHU pPELICHUU
npo0JieM B MOBCETHEBHOM KU3HU U TPYIOBOM e TEIHHOCTH;

— (opMupoBaHue y OOYYAIOMIMXCS TYMAaHHUCTHUYECKHUX OTHOUICHWH, MOHUMAHUS
LEHHOCTH XWMHUYECKMX 3HaHUH U1 BBIPAOOTKM 3KOJOIMUYECKU LEIeco00pa3HOro



MOBEJCHUS B OBITY U TPYJIOBOM NEATETBLHOCTH B IIENIAX COXPAHEHMSI CBOETO 370POBBS U
OKPY’KaroIlleH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHUBAIIMUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIECUYEIOBEUECKHUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MpOodUIis U HAMPABICHHOCTH JIaJbHEUIIIEr0 O0yYeHHUS.

OO6miee yuciaO 4acoB, OTBEACHHBIX JIA M3YyUYEHHUS XUMHUU HA YPOBHE OCHOBHOIO
obmrero oopa3oBaHusi, cocTapiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIENI0), B
9 kmacce — 68 acoB (2 Jaca B HEJIEIIIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHa4abHBbIE XUMHYECKHE TOHATHSA

[IpenmeT xumuu. Posib XuMHM B )KU3HU YeIOBEKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. u3znueckue CBOKMCTBA BEIIECTB. ATperaTHOe COCTOsIHME BemiecTB. [lonsTue o
MeTOJIax MO3HaHMs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3/ielIeHs] CMECei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX AJIIEMEHTOB.
[IpocTslie U ci0KHBIE BelllecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢opmysia. BajaeHTHOCTP aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenpHas aroMHas Macca. OTHOCHUTENIbHas
MOJIEKYJISIpHAst Macca. MaccoBas 10JIsl XUMUYECKOTO MJIEMEHTA B COCUHEHNUN.

KomnuectBo BemecTsa. Monbs. MonsipHas Mmacca. B3anumocBs3b KonuyecTBa, MacChl
U YKcia CTPYKTYpPHBIX €IWHHI] BemiecTBa. Pacuy€rel mo ¢dopMmyramM XUMHUYECKUX
COCIMHEHU M.

®u3nuecKue U XUMUYECKUE SIBJICHUA. XUMUYECKasl peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYEeCKUe ypaBHeHus. Kiaccudukaius XUMUYECKUX
peakuuii (CoeuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHWMHYECKOH IOCYy/0HM, MpaBuUjaMu paboThl B JabopaTopuu u
npuémMamu oOpaimieHus ¢ J1abopaTopHBIM O00OpYyIOBaHUEM, H3YYEHHE W ONUCAHUE
(U3UYECKUX CBOMCTB 00pa30OB HEOPTraHWUYECKUX BEIIECTB, HAOMIOJACHHE (U3HMUECKUX
(ny1aBieHre BOCKa, TassHUE JbJa, paCTUPaHUE caxapa B CTyIKE, KUIIEHUE U KOHACHCALIMS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYH, MPOKAJMBAHHE MEIHOW MPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIOTOM) SIBJICHUM, HAOJIIOJEHUE U ONHCAHHUE NPU3HAKOB
MPOTEKAaHU XUMHUYECKHX peakuui (pas3lioKeHUue caxapa, B3aUMOJCHUCTBHE CEpPHOI
KHUCIIOTBl C XJIOpUAOM Oapusi, paznoxkeHue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMO/IEHCTBUE Kee3a ¢ pacTBopoM conu Meau (1), uzydenue crnocoOoB paszaeneHus
cMeceil: ¢ TIOMONIbI0O MarHuTta, (UIBTPOBAHWE, BHIIAPUBAHHE, JTUCTUJUISAINA,
xpomaTtorpadusi, MpPOBEJIEHNE OYHCTKU TMOBAPEHHOW CONH, HAOIIOJEHUE W OIMUCAHUE
pEe3yJabTaTOB MPOBEICHUSI ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
co3JaHue Moesield MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razon. CoctaB Bo3nyxa. KHCiopoa — 31€MEHT U MPOCTOE BEIIECTBO.
Haxoxnaenune kucimopoaa B mpupojne, Gu3ndeckue W XMMHUYECKHE CBOMCTBa (peakiuu
roperus). Oxcupapl. Ilpumenenue kucnopoga. CrnocoObl MOJNy4YeHHs] KHCIOpoAa B
nabopatopui U TpOMbBIIUICHHOCTH. KpyroBopor kuciopoga B mnpupome. O3oH —
IJIOTPOITHASI MOU(PUKAIIHS KUCIOPO/IA.

TernnoBoit dhPeKT XUMUIECKON peakIuy, TEPMOXUMUUYECKUE YPaBHEHHUs, IK30- U
SHAOTEPMUUYECKUE peakluu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
NapHUKOBOTO 3(pdeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT u mpocroe BemecTBO. Haxoxnenue Bomopona B IPUPOLE,
dbusznueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI moirydeHus. KucmoTsl u
COJIH.

MountsipHbiil 00b€M ra30B. Pacu€Thl MO XMMUYECKUM YPaBHEHUSIM.



dusznueckue cBoucTBa BoAbl. Boma kak pactBoputelnb. PactBopsl. HacellieHHbIe 1
HEHACBIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BellleCTB B Boe. MaccoBasi 10Jisl BELeCTBa B
pacTBope. XuMUUyeckre cBoicTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpUpOAE U B
YKU3HU 4esioBeka. KpyroBopot BoJbl B IpUpoA€e. 3arpsi3HEHNE NpUPOAHBIX BoA. OXpaHa u
OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanuss Heopranmueckux coenuHeHuid. Oxcunsl. Knaccuduxarus
OKCH/JIOB: conieo0Opa3yroime (ocHOBHBIE, KHCIJIOTHBIE, amoTepHBbIe) U
HecosieoOpasyromue. Homenknatypa okcugoB. Puznyeckue U XUMHUYECKHE CBOMCTBA
okcu10B. ITonyuenue okcuios.

OcHoBanus. Kiaccudukanus ocHOBaHU: MIENTOYM U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBanui. @PU3WYECKME W XUMHYECKHME CBOMCTBA OCHOBAHMM.
[TonydyeHne OCHOBaHUM.

Kucnorel. Knaccudpukanus xucnor. Homenknatypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekerosa. [lonyuyenne
KHUCJIOT.

Comn. Homenknatypa coiseil. ®u3nueckue U XHUMHYECKHE CBOWCTBA COJEH.
[Tomyuenue coneil.

['eneTnueckas cBsI3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COCAMHEHUN.

Xumuueckuit Ikcnepumenm:

KAQ4eCTBEHHOE OIPEICIICHUE COJCPAKAHUS KHUCIOPOJa B BO3JAYyXE, IOJyYEHHE,
coOupaHue, pacrno3HaBaHWEe W U3Y4YEHHE CBOMCTB KHUCIOpOJa, HaOIoJeHue
B3aUMOJICVCTBHS BEIIECTB C KUCIOPOJIOM M YCJIOBHS BOSHUKHOBEHHMS M IMPEKPAIICHUS
ropeHus (moskapa), O3HAKOMJICHHE C 0OpasllaMH OKCHIOB W OIMUCAHUE WX CBOWCTB,
MOJIydeHue, COoOMpaHHe, paclo3HaBaHME M HW3Y4YeHHE CBOWMCTB BojJopoaa (TopeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcupoM wmeau (II) (BO3MOXXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIOACHHE 00PA3I[0B BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBAHUE
OCOOCHHOCTEH PACTBOPEHHMS BEIIECTB C PA3IUYHOU PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BENIECTBA, B3AUMOICCTBUE
BOJAbI C MeTaulaMu (HaTpueM ©  KajblieM) (BO3MOXKHO  HCIIOJb30BaHHUE
BUJICOMATEPUAJIOB), HCCIIEIOBAaHUE OOpPA3I[OB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOIIO/IEHNE U3MEHEHUS OKPACKH UHIMKATOPOB B PACTBOPAX KUCIIOT U IIETI0UeH,
u3zydyeHue B3aumojeicTBus okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTBHI, KHCIOT C
METAJUIAMH, pPEaKIUW HEUTpadu3aluuu, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOTO METAJUIa APYTUM M3 PacTBOPA COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxkHenIne Ki1accbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanueckuii 3axkoH u Ilepuoanyeckasi cucremMa XuMH4YeCKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYecKasi CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU

[TepBbie MOMBITKU KiIacCU(MUKAIUU XUMUYECKHX AneMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOUYHO3EMENbHBIE METAJIJIbI, TAJIOTE€HbI, UHEPTHHIE
rasbl). DJI€MEHTHI, KOTOpPBIE 00pa3yoT aM(pOTEPHBIC OKCHUJIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos 1. U.
Menneneesa. Koporkonepuonnas u jimuaHonepuoHast ¢popmel [leproandeckoii cuctemMsl
xumuyeckux dnemeHToB . M. Menneneesa. Ilepuoabl u rpynmnel. GU3nyecKuili CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPUOJA U TPYMIIBI JJIIEMEHTA.



Crpoenne aromoB. CocrtaB aTtoMmHbIX saep. M3oronsl. OnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0UYEK aTOMOB IepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepuonnueckoit
cucreMbl [J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO DJJEMEHTAa IO €ro
nonoxenuto B [lepuonnueckoir cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajJdyca aTOMOB XUMHYECKUX  JJIEMEHTOB,
METAJNINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPyMIaM U IIEPUOJIaM.

3nauenue Ilepmommnueckoro 3akoHa u Ilepuoaudeckoil CUCTEMBI XMMHYECKHX
AIIEMEHTOB JJIsl pa3BUTHs HAYKU U NpakTuku. [[. . MeHnneneeB — yd€Hbll U IPaKIaHHH.

Xumuueckas  cBa3b. KoBaneHTHas  (mosispHasl M HENOJSIpHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp oxucineHus. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipomecch
OKHCJIEHHSI U BOCCTAHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydyeHUe oO0pa3loB BELIECTB METAUIOB U HEMETaUIOB, B3aUMOJIECHCTBUE
TUAPOKCUAA LHMHKA C pPAcTBOPAMHM KHCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB,
WITIOCTPUPYIOLINX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkUuil (ropeHue,
PEaKINU Pa3I0KEeHUS], COSTUHECHHUS).

Mescnpedmemmnuie céasu

Peanuzanys MeEXIpEeAMETHBIX CBs3€ld IIpM M3YYEHWH XUMUM B 8§ Kjacce
OCYUIECTBIISIETCS Yepe3 UCIOJb30BaHNE KaK OOLINX €CTECTBEHHO-HAYUYHbBIX MOHSITHH, TaK
U TOHATHUM, SIBISIFOIIMXCS CHUCTEMHBIMU JUI OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAay4HbIe OHATHUS: Hay4HbIH (hakT, TUIOTE3a, TEOPUs, 3aKOH,
aHanM3, CHHTE3, Kilaccuukanus, NEPUOAUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, WU30TOIIBI,
PaArOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKU 3apsi, BELECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, EIUHHIIBI HM3MEpPEHHs, KOCMOC,
IJIaHEThI, 3BE311b1, COMHIIC.

buonorus: poTocuHTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IOJIC3HBIC
HCKOIIa€MbI€, TOIUIMBO, BOJHBIEC PECYPCHI.

9 KUIIACC

BeurecTtBo 1 XUMHYECKas peaKus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHros 1. U.
MenpgeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX
AIIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAJIHs, KAIBLIMS U UX COCJUHEHUN B COOTBETCTBHUHU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cucrtemMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKON CBA3U. THIBI KPUCTAIUNINYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKYU U BUJ1a XUMUYECKON
CBSI3U.

Knaccudukamms u HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIacCaM HEOPraHWYECKMX COCIMHEHUH,
TE€HETUYECKasl CBSA3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKHX peakiuil Mo pa3iuyHbIM MpH3HaKaMm (M0 YHCIy |
COCTaBy YYaCTBYIOIIMX B PEAaKIMU BELIECTB, MO TEIUIOBOMY 3P (EKTy, 10 MU3MEHEHUIO



CTENEHEel OKUCIEHUS XUMUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTHU, MO YYacTHIO
KaTaau3aropa). JK30- U SHIOTEPMUUYECKHUE PEaKLUU, TePMOXUMHUECKIE YPaBHEHUSI.

[TonsiTue o ckopocTH XuUMUYecKoll peakuuu. IloHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonarue o karanuze. [lonstme o xumudyeckom paBHOBecuu. DakTopsl,
BIIMSIONINE HA CKOPOCTh XUMHUUYECKOMN pEaKIUU U MOJOKEHUE XUMUUECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, 3IEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBlIeHHE YpaBHEHHI OKHCIUTENbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUI C UCTIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust BJAEKTPONUTHYECKON JTHUCCOLUUALMHU. DJIEKTPOIUTHI U HEIIEKTPOJIHUTHI.
Kartvonsl, aHuWOHBI. MexaHuU3M JAMCCOIMALMK BEIIECTB C pa3JIMYHBIMU BHAAMU
xumudeckoi cBsa3u. Crenenp aucconuanuu. CUiabHbIE U C1a0ble 3JIEKTPOIUTHI.

Peakiiuu woHHoro obOmeHa. YcCIOBUSA NPOTEKaHUS PEAKIUA HMOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HOHHBIE YpaBHEHUs1 peakunii. CBONCTBAa KUCIOT, OCHOBAaHUN U
cojiel B CBETE NIPEICTaBIECHUN 00 3IEKTpOIUTHUECKOW aucconumanuu. KadecTBeHHbIE
peakiuu Ha MoHbL. [loHsATHE O THIPOIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMIICHHE C MOJAEJISIMU KPUCTANIMUYECKUX PEHIETOK HEOPraHUYECKUX BEIECTB
— METaJVIOB U HEMETaJUIOB (rpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPUs),
HCCIIEA0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMK OT BO3IECHCTBUS Pa3IM4YHbIX
dbakToOpoB, HCCIENOBaHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpoIlecca
JUCCOLIMALIMN KUCTIOT, 1IeJI0uel U coiel (BO3MOKHO MCIIOIb30BaHUE BUAECO MAaTEPUAIOB),
MIPOBEACHUE OIbITOB, WUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS PpPEaKUUi HOHHOTO
obmeHa (oOpa3oBaHuEe oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX peakuui (TopeHue,
peakLUuy pa3loXKEHUs, COEIUHEHUs), PpAacClO3HABAHME HEOPraHWYECKUX BEIIECTB C
ITOMOIIIBIO KAYE€CTBEHHBIX PEAKIMI HA HOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTajiibl M UX cOeIMHEHHU S

O61as xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTEepHbIE
ctenenu okucienus. CtpoeHue u pu3NYecKrue CBOWCTBA MPOCTHIX BELIECTB — raJIOT€HOB.
XUMHYECKHE CBOMCTBA HAa IPUMEPE XJIopa (B3aUMOJIECHCTBHUE C METaUIaMH, HEMETAJJIAMU,
nienoyamu). Xsoposojopoa. ConsiHash KUCIOTa, XMMHUYECKHE CBOWCTBA, MOJy4YEHHE,
npuMeHeHue. JlericTBue xjopa M XJIOPOBOAOPOJia Ha OpPraHu3M 4esloBeKka. Baxnelne
XJIOPUBI U UX HAXOKJICHUE B IPUPOJIE.

OO6mas xapakTepucTrka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJTIOpOJia U cepbl. AJIOTPONHbIE MOAU(PUKALUUA KHUCIOpOoAa U cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA. OKCHUIBI
cepbl KaK IMpEeACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYECKHEe U
XMMHYECKUE CBOICTBA (00IIME KaK MPEACTaBUTENS Kilacca KHUCIOT U Cenu(UIecKue).
XHUMUYECKHE PEAKIUH, JIeXKAIIHE B OCHOBE MTPOMBIIIIEHHOTO c110co0a MOJIy4eHUs CEpHOU
kucnoThl. [IpuMenenne cepHoit kucaoTbl. Coslu CepHON KMCIOThI, KAYECTBEHHAS PEaKIUs
Ha cynbpar-uoH. Haxoxknenue cepbl W e€ COEOMHEHUH B MpHpOJE. XUMHUYECKOE
3arpsi3HeHUE OKpPYKarollel cpeibl COeAMHEHUSIMU cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHNE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILCHHUS.



O6mmas xapakrepuctuka 351eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHHe B MpHpoje, GU3NuecKue u
XuMHu4eckue cpoiictBa. KpyroBopor azota B mpupoge. AMMHUAK, €ro (QuU3MdyecKkue u
XUMHYECKHE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Cold aMMOHHS, UX (PU3NYECKUE U
XUMHYECKUE CBOMCTBA, MpUMeHeHne. KadecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCIIOTA, €€ MoTyueHue, (pu3nuecKkre 1 XUMHUEeCKIe CBOICTBA (00II1e KaK MpeACTaBUTeNs
KJlacca KHUCIOT U crenuduueckue). Mcnonb3oBaHue HUTPATOB U COJied aMMOHHUS B
KauecTBE MHUHEPAJIbHBIX YIOOpeHH. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleld Cpenbl
COCJIMHEHUSMU a30Ta (KUCIOTHBIC JOXIU, 3arpSI3HEHUE BO3/yXa, MOYBBI U BOJOEMOB).
®ocdop, amnorponHeie Mogupukanuu pochopa, pusnueckue 1 XMUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kucmora, GU3MYECKHEe U XUMHYECKHE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocharoB B kKauecTBE MUHEPAIBHBIX YA0OOPEHUM.

O61mas xapaktepuctuka 3nemMeHToB IV A-rpynmbsl. OcOO€HHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIE  CTENEHW  OKHUCICHUA.  YTIEpOJ,  aUIOTPOIHbIE  MOAU(UKAIINH,
pacnpocTpaHeHue B MpUPOAE, (PU3NYECKUEe U XUMHUYECKHE CBOilcTBa. AncopOuus.
KpyroBopot yrinepona B mpupojge. Okcuabl yriaepoaa, ux (Gu3nueckhue U XUMUYECKUE
CBOICTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI, MTOJIyYEHUE U IPUMEHEHHE. DKOJOTUYECKUE
npoOsieMbl, cBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa riobanbHOrO MOTEIIICHUS
KJIUMaTa, MApHUKOBBIA 3(dekT. YroiapHas KUcIOoTa U €€ cold, UX (u3ndyeckue u
XUMHUYECKHUE CBOMCTBA, MOIyUYeHUE U NpuMeHeHrne. KauecTBeHHas peakius Ha kapOoHaT-
nonbl. Mcronb3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

[lepBoHauanbHbIe TMOHATHUS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEAMHEHHSX
yraepoga (MeTaH, 9TaH, STWJIEH, alleTHJIEH, 3TaHOJI, TJIULEPHUH, YKCYCHas KHUCIOTa).
[TpupoaHBIe UCTOYHUKH YTIEBOJOPOIOB (yToJib, MPUPOAHBIN Ta3, HEPTH), MPOTYKTH X
nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBINIICHHOCTH. [IoHATHE O OMOTOTHYECKHU
BaKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBoJax — M HX POJU B KU3HMU YEJOBEKa.
MartepuasibHOE €JUHCTBO OPTaHUYECKUX M HEOPraHMUECKUX COeTUHEHUI.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBA, MOJIY4YEHHE U IMPUMEHEHHUE.
Coenunenust kpeMHusi B npupojae. O6mme npencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBON kuciore. CHIMKAThI, WX HCIOJIb30BaHUE B OBITY, B IMPOMBIIUICHHOCTH.
Baxneiiine crpouTenbHble MaTepualibl: KepaMUKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [IpoGiempl 6€30MacHOTO HMCMOIB30BaHUS CTPOUTENBHBIX MaTEepHAIOB B
IMOBCEIHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4yeHHe oOpa3ll0B HEOPTaHWYECKUX BEUIECTB, CBOWCTB COJSHOW KHUCJOTHI,
NPOBE/ICHUE KAueCTBEHHBIX PEAKIMi Ha XJIOPUA-WOHBI W HAONIONCHUE MPHU3HAKOB HX
NPOTEKaHMsI, OTIBITHI, OTpaXxarolue GU3NIeCKre U XUMUIECKIE CBOMCTBA TaJIOTEHOB U MX
COeIMHEHUH (BO3MOXHO UCIIOJIb30BAHNE BUACOMATEPHAIIOB), 03HAKOMJICHUE C 00pa3iaMu
XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpa3laMH cepbl M €€ COCTUHEHHSIMHU
(BO3MOKHO HCIOJIb30BaHHME BHUACOMATEpPHANIOB), HaOIOJEHUE Mpoliecca OOYTIIMBaHUS
caxapa Ioj IeUCTBHEM KOHILICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yYEHUE XUMHYECKUX
CBOICTB pa30aBJIICHHON CEPHOM KHUCJIOTHI, IMPOBEACHHE KaueCTBEHHOW peaklUuu Ha
cynbdar-uoH u HaOMIO/IeHUE MPU3HAKa e€ MPOTEKaHus, O3HaKOMJIEHUE ¢ (PU3NUECKUMU
cBoiicTBamMu a3ota, ¢ochopa W UX COCOAUHEHHH (BOSMOXKHO HCIOJIH30BAHHE
BHJIEOMAaTepHajIoB), oOpa3naMu a30THbIX W (OCHOpPHBIX YIOOpEHU, TOJIydeHHE,



coOupaHue, paclio3HaBaHHE M U3Yy4YeHHE CBOICTB aMMHUaKa, MPOBEICHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHS W (ocdarT-uOH W H3yueHUE TMPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTBI C Meablo (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEPUAIOB), HM3yYE€HHE MOJENeH KPUCTAUIMUYECKUX PEeméToK
anmasa, rpadurta, ¢yiiepeHa, 03HaAKOMJIICHHE C MPOLIECCOM aJICOpPOLMHU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM IMPOTUBOrasa, MoJiydeHue, coonpanue,
pacro3HaBaHWE W HM3YyYEHHE CBOMCTB YIJIEKHUCIOTO Ta3a, MPOBEJICHHE KaueCTBEHHBIX
peakuii Ha KapOOHAT M CUJIMKAT-UOHBI U HW3YUYEHHUE MPU3HAKOB HX MPOTEKAHUA,
O3HAaKOMJICHHME €  NPOAYKUHUEW  CUJIMKATHOW  IPOMBILIUIEHHOCTH,  PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BakHENIe HEMETAIIIbI U UX COEAUHEHHUS».

MeTa/uibl M HX COCAUHEHUS

OO0mias xapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU HX
nonoxxkenusa B Ilepmoamyeckoit cucreme xummdeckux sinemeHToB [[. . MenneneeBa u
ctpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBSI3b U MeTaJNIMyecKas
KPUCTAJUIMYECKAsd PEMIETKA. ODIEKTPOXUMHUYECKMM pPAN  HANpPsDKEHUHM  METaJUIOB.
®duznyeckue ¥ XUMUYECKHE CBOWCTBA MeTauioB. O0IIKe CIIOCOOBI MOTYYEHUS METAILIOB.
[ToHsiTHe O KOPPO3UM METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTamp, 4yTyH, IIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIUICHHOCTH.

[[lenmounsle MeTamibl: nojoxkeHue B llepuonuueckoil cucteMe XUMHUYECKHUX
sanementoB JI. M. MengeneeBa, CTpOCHHME WX aTOMOB, HAXOXICHHUE B MPHUPOJE.
duznyeckue W XUMHYECKHE CBOMCTBa (Ha mpuMmepe Hatpus U Kamus). OKCHIBI U
TUIPOKCHIBI HATPHS U Kanus. [I[puMeHeHne MeN0YHbIX METAIIOB U UX COCTMHEHUM.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUK U KaJbLMM: nTooxeHue B [lepuoanyeckoi
cucreme xumudeckux sneMeHToB /. 1. MenzaeneeBa, cTpoeHuE UX aTOMOB, HAaX0XKICHUE
B npupozae. Puznueckue M XUMUYECKHE CBOMCTBA MarHus M Kaublus. Baxneimue
COCNIMHEHUsI Kalblusg (OKCUM, TUIAPOKCH, coiin). JKECTKOCTh BONBI M CIOCOOBI €&
YCTpaHEHHS.

AmomuHui: nonoxkenue B [lepuoanueckoil cucteme xumuyeckux siuementoB [1. U.
MenpeneeBa, CTpOEHHE aTOMa, HaxXOXKJAeHUE B npupoje. PU3NYECKue U XUMHUUYECKUE
CBOICTBa amfOMUHUS. AM(POTEpHBIE CBOMCTBA OKCU/IA M TUAPOKCUIA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepuoguueckoil cucteMe XUMUYECKHX 3iemeHToB [l. .
MenneneeBa, CTpOEHHE aToMa, HaxXOXKJAeHUE B mpupoje. PU3NYEeCKue U XUMHUUYECKUE
cBoicTBa xene3a. Okeuabl, ruapokcuabl U conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJIyYEHHUE.

Xumuueckuit Ikcnepumenm:

03HAaKOMJICHHE C o0paslaMu METaJlyIOB M CIUIaBOB, WX (U3UYECKUMH CBONCTBAMH,
U3yueHHWe  pe3yJbTaTOB  KOPPO3HMM  METauioB  (BO3MOXXHO  HCIOJB30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHIA KAJbIIUS U HATPUS C BOJIOH
(BO3MOHO HMCIOJIb30BAaHUE BUACOMATEPHUAIIOB), UCCIEOBAHUE CBOMCTB KECTKOU BOJIBI,
rpoliiecca FOpPeHHs JKele3a B KUCIOpoJie (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbIUs, ATFOMUHUSA,
nuaka, xenesa (II) m sxenesa (III), menu (II), HaOmoMEeHUE W OMHMCAaHUE MPOIIECCOB
OKpalIMBaHUs MJIAMEHU MOHAMHU HATPUs, KU U Kajdblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HCCJEAOBaHUE aM(OTEPHBIX CBOWCTB THUJPOKCHIA QIIOMUHUS U
TUIPOKCH/IA IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaykHeume MeTasuibl
U UX COCTUHEHUS.



XuMus U OKpyKAOUIAs cpeaa

BemecTtBa u MaTepuansl B TOBCEJHEBHOM KU3HM uenoBeka. be3omacHoe
UCTIOJh30BAHNE BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. llepBas momomp mpu
XUMHUYECKHX 0’KOTaX U OTPaBJICHHSIX.

XUMHUYECKOEe 3arps3HEHHE OKpYy)KammeHd cpeasl (mpedenbHas —AOMycTUMAst
KOHIleHTpauus BemecTB, ganee — I[IJIK). Ponp XumuM B pelieHUH HKOJIOTHMYECKHX
mpoOeM.

Xumuueckuil IKcnepumenm:

u3ydyeHre oOpasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJIOB, MOJUMEpHbBIE
MaTEpHAIIBI).

Mesxcnpeomemmnuie céazu

Peasmmzanus MeXnpeIMETHBIX CBsS3€d INPH HM3y4eHUMHM XuMuM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIB30BAHUE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHITHN, TaK
U TIOHSTHH, SIBISIIONIMXCS CHUCTEMHBIMHU JUIS OTACNBHBIX TPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61mue ecTecTBEHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHanmM3, CHHTE3, Kilaccu(uKamms, TEepUOIUIHOCTh, HAOIIOJICHHUE, JKCIICPUMEHT,
MOJIETUPOBAaHUE, HU3MEPEHHE, MOJIENb, SBJICHUE, MAapHUKOBBIA 3PQEeKT, TEXHOIOTHS,
MaTepUabl.

dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, HW30TOIIbI,
pPaJIMOAaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUU 3apsij, MPOBOJHHUKH, MOJIYNPOBOIHUKH,
TVDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTAUIMYECKash peméTka, CIUlaBbl, (QuU3ndecKkue
BEJIMYUHBI, CIUHHIIBI HM3MEpPEHHs, KOCMHYECKOE IPOCTPAHCTBO, ITUIAHETHI, 3BE3IHI,
Connue.

buonorus: ¢dotocunre3, nbixaHue, Ouocdepa, IKOCHUCTEMa, MHHEpATbHBIC
yIOOpEeHHsI, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IOJIC3HBIC
WCKOTIaeMbI€, TOITMBO, BOJHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus
JOCTUTAlOTC B XoA€ OOydeHUs XHMUU B €IMHCTBE Y4eOHOW U BOCIUTATEIbHOU
JeSITEIbHOCTU B COOTBETCTBUU C TPAJULMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, IPHHITHIMHI B OOIIECTBE MTPABHJIAMHU 1 HOPMaMU
HOBEJICHUS U CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIN3ALNN
00yYaroIuXxCs.

JInuHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTb o0yyarommxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3WTHUBHBIX LIEHHOCTHBIX OPHEHTAIM W pPaCHIMPEHHE
OMbITA ICITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTypHOMY, HCTOPHYECKOMY U
HayYHOMY HAacJeIuI0, TOHUMaHUs 3HaUeHUs XUMHUECKON HayKU B )KU3HU COBPEMEHHOT'O
oOmiecTBa, CMOCOOHOCTH BJIAJETh JIOCTOBEpHON HH(OpMamueii o MepesoBbIX
JOCTH)KEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHUU, 3aUHTEPECOBAHHOCTU B
HaYYHBIX 3HaHUAX 00 yCTpoicTBE MUpPaA U OOIIECTBA;

2) rpa’kIaHCKOro BOCIIMTAHNS:

IPEJCTABIEHHS O COLMATBHBIX HOpMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOLIECTBEHHO IMOJIE3HOM,
y4eOHOHUCCIIeI0BATENbCKON, TBOPUECKONH U IPYrHX BUJAX JAESATENIbHOCTH, TOTOBHOCTH K
pazHoo0pa3HOil COBMECTHOM I€ATEIbHOCTH MPH BBIMOJIHEHUH yUe€OHBIX, TO3HABATENIbHbIX
3a/a4, BBIMOJIHEHUM XUMHUYECKHUX OKCIIEPHMEHTOB, CO3JaHUHM YUYEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aUMOINOHMMAHHIO M B3aUMOIIOMOIIM B Tpolecce 3TOH yueOHOM
NEeSITENbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEJACHHUE M TIOCTYIIKU CBOUX TOBapHILEH C
NO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIA TOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHUECKUE TIPEACTABICHUS O BEIIECTBE M XUMHYECKOH peakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U COCTABJISIOIINE OCHOBY IS
NOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3IX YEJIOBEKa C MPUPOIHON Cpeoi, O
POJTM XUMUH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTUBBI, HAIIPaBJIEHHbIE HA TIOJYYSHHE HOBBIX 3HAHUI 110 XUMUH,
HE0OX0IMMbIe ISl 0OBSICHEHHSI HaOII0AaeMbIX MPOLIECCOB U SIBICHUI, TTO3HABATEIbHOM,
WHPOPMAIIMOHHON ¥ YUTATEIBCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHOMN
paloThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K 00YUYCHHUIO U TIO3HAHUIO, JII0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHON M UCCIEIOBATENbCKON NEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBIEHHOCTH M YPOBHS 00yUYEHHS B JaTbHEHIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU >KHU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 U3HU, OCO3HAHUE TOCIEICTBUIA U HETIPUSITHE BPEIHBIX
OpUBbIYEK  (YNMOTpEOJIEHUsT  alKOroyis, HApKOTUKOB, KYpPEHMs), HE0OXOIUMOCTHU



co0uroieHus MpaBuil 6€30MaCHOCTH MPHU 00paIlEeHUH ¢ XMMUYECKUMU BEIIECTBAMU B OBITY
U peasIbHOM KU3HU;

S) TPyAOBOI0 BOCIIUTAHHUS:

UHTEpEC K MPAKTUYECKOMY H3Y4EHHI0 Ipodeccuil M TpyAa pa3iIudyHOIro poja,
yBaXEHHE K TPYIy M pe3yJbTaTaM TPYJOBOW NE€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHs] MPEJAMETHBIX 3HAHUM MO XWMHHU, OCO3HAHHBIN BBIOOp MHIMBUIYaTbHOMN
TPAeKTOPUU TPOJNOJDKEHHs] 00pa3oBaHMs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTM K XHMMHH, OOILECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHON
npoeCCUOHAIBHON JAEATEeIbHOCTH U PAa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTbH
a/IalITUPOBATHCS B MPO(ECCUOHAIBHOM CpeLE;

6) PK0JIOTHYEeCKOr0 BOCIIUTAHHUS:

AKOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOLICHHE K MPHUPOAE KAaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS, MOHMMAaHHE LIEHHOCTH 3/J0pOBOr0 M 0€30MacHOTO
o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U
NICUXMYECKOMY 3/I0pOBbIO, OCO3HAHME IIEHHOCTU COOJIIOICHUS NpaBHiI O€30MacHOTO
NOBEJICHUs IpU paboTe ¢ BEIIECTBAMM, a TAKXKE B CUTYaLUAX, YTPOXKAIOLINX 3/I0POBBIO U
JKU3HHU JIIOJICH;

CHOCOOHOCTH MMPUMEHSTh 3HAHUS, IOJyyaeMble IPU U3YUEHUU XUMHH, JUTsl PEILICHUS
3aJ]a4, CBSI3aHHBIX C OKpY’KaIOLIed MNPUPOAHON cpenoil, [Uis TOBBILICHUS YPOBHS
AKOJIOTMUECKON KYJBTYpbl, 0CO3HAaHUA II100aIbHOTO XapakTepa IKOJIOTHUECKHUX MPpoOiIeM
U IIyTel UX pelIeHns MOCPEICTBOM METOI0B XUMHH, SKOJIOIMUECKOT0 MBIIIUICHHUS, yMEHHUS
PYKOBOJCTBOBAThHCS UM B TIO3HABATEIbHON, KOMMYHHKATUBHOM M COLMAILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeqMeTHBIX pe3yIbTaTOB BBIJIEISAIOT 3HAUUMBbIE JIIs1 GOPMHUPOBaHUS
MHUPOBO33pEHUs OOIIEHAyUHble MOHATHS (3aKOH, TEOpHs, MPHUHIMIM, THIOTe3a, (akT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HMCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4Y€OHBIX MpeAMETaX M IMO3BOJSIOT Ha OCHOBE 3HAHMM W3 ATHX NPEIMETOB
dbopmMHUpOBaTh NMpEACTABICHUE O IETOCTHOW HAy4YHOW KapTUHE MHMpA, U YHUBEPCAIbHbIC
yuyeOHble JeHCTBUs (TO3HABaTENbHbIE, KOMMYHHMKATUBHBIE, PETYJSTHUBHBIE), KOTOPHIE
oOecrnieunBarOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHWPOBAHUIO U
OCYIIECTBJICHUIO YUeOHO! AESITEIHbHOCTH.

Ilo3HaBaTe/bHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eficTBUS

ba3oBrble Joruyeckue AedcTBHUA:

YMEHHS UCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOEHUHU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX IOHATHI (BBIAECNIATH WX XapaKTepHbIE NPHU3HAKH,
YCTaHABIMUBATh B3aUMOCBSI3b C JAPYTMMU MOHSITHSMH), HUCIOJIB30BaTh MOHSATHS IS
OOBSCHEHUSI OTAENBHBIX (DAKTOB M SIBJICHHM, BHIOMPATh OCHOBAHUS W KPUTEPUHU IS
KJaccu(puKamMu XUMHYECKUX BEIIECTB W XHMMHUYECKHX pEaKIHid, YyCTaHaBJIWBAThH
NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3yYeHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHbIE, JACIyKTUBHBIE, II0O AaHAJIOTWHU), JAEJaTh BBIBOABI U
3aKJTI0YCHHUS,;

YMEHUE NPUMEHATh B IMPOLECCE IMO3HAHUSA MOHATUA  (NIPpEAMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh IIUPOKO MPUMEHSEMble B XUMHUU MOJIEJbHBIC MPEACTABICHUS —
XUMHMYECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMUdeckasi (opMyJia U ypaBHEHUE XUMHUYECKOM
peakiuy — MpU pelIeHnd y4eOHO-IT03HABaTENbHBIX 33/a4, ¢ YYETOM 3THX MOJAEIbHBIX



NPEJICTABJICHUI BBISBIATh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH H3Yy4aeMbIX
O00BEKTOB — XUMHUYECKHUX BEIIECTB W XHMHUYECKHX pEaKIUi, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHbIE CBSI3M W TNPOTHUBOPEUYUS B H3YYaEMBIX
npoleccax U sBICHUSX.

Bba3zoBble ncciegoBarenbckue 1eHCTBHA:

yYMEHHE UCII0JIb30BaTh MOCTaBICHHbBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS,
a TaKKe B KaueCTBE OCHOBHI JJisi (POPMUPOBAHUS THUIIOTE3BI M0 MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

npuoOpeTeHrne OmbITa MO0 I[UIAHUPOBAHUIO, OpraHu3allMid ¢ IPOBEICHUIO
YYEHUUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJJOM MPOLECCA, CAMOCTOSTEIILHO
MPOTHO3UPOBATH €r0 Pe3yNbTat, HOPMYIUPOBATH 0OOOIIEHUS U BBIBOBI 110 pe3yJIbTaTaM
IIPOBEJIEHHOTO OIBITA, UCCIIEA0BAaHUSA, COCTABIIATH OTUET O MPOJIETaHHON padoTe.

PabGora ¢ undgopmanueii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATH NHPOPMALIUIO PA3ITHMYHBIX
BUJIOB M (OpPM MpeacCTaBICHMs, MOIY4aeMyl0 M3 pa3HbIX MCTOYHHKOB (HAay4HO-
MOMYyJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEpX aHUs, CIpPaBOYHBIC MOCOOHS, PEeCypcChl
WuTepHeTa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEJTOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE TMPUMEHATHh pa3UYHble METOJbI M 3alpochl MpU TOHCKE U O0TOOpe
UH(GOPMAIIUKA ¥ COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIsl BHITTOJIHEHUS YUYEOHBIX U
MO3HABATENbHBIX 3a/ad ONpEeNeNEHHOr0 THUIa, MNPUOOpPETEeHHE OmbiTa B 00JACTH
UCIIOJIb30BaHUST  WH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHM,  OBJIaJIcHUE
KyJbTYpPOW aKTUBHOTO MCIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO
BBIOMpATh ONTUMAJIBHYIO (GOpMYy MpEACTaBICHUS HHPOPMAlMd W WLIIOCTPUPOBATH
pelnaeMble 3a7a4y HECIOKHBIMUA CXEMaMHU, AuarpaMMaMu, IpyruMu ¢popMaMu rpaduku U
X KOMOMHAIIMSIMHU;

YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh B MpoIiecce yueOHON 1 UCCIe0BaTEIbCKON
NEeSATENbHOCTH HMH(OPMAIMI0 O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIMCTBA U
TpPaHCIOPTa Ha COCTOSIHUE OKPY’KaOLIEH IPUPOJTHOM CPE/BI.

KoMMyHHKaTHBHBIC YHHBepCaJIbHbIC Y4eOHbIe 1eiiCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B X0j€ Avanora U (Wiu) TUCKYCCHHM) MO CYIIECTBY
oOcyxaaeMoil TeMbl, (HOpPMyJIMPOBATh CBOU MPEIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a7a4u;

YMEHUS NPEICTABIATh NOJYUYEHHBIE PE3yJIbTaThl I0O3HABATEIBHON EATEIBHOCTU B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNaTh NPE3EHTAIMI0 pPEe3yJbTaTOB BbIMOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1Ta0opaTOPHOTO ONBITA, JIAOOPATOPHON padOTHI 1O
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
NO3HABATEIbHOW U HCCIENI0BATENbCKOM NE€ATEIbHOCTH IPU PELIEHUU BO3HUKAIOIIMX
npo0OsieM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3MIMI (00CykaeHus,
OOMEH MHEHUSIMH, «MO3TOBBIE€ IUTYpPMbD», KOOpJAMHALUS COBMECTHBIX JIEHCTBUH,
orpefiesieHne KPUTEPHUEB MO OLICHKE KayecTBa BHIMOJIHEHHON paboThl U APYyTHE).

PeryasiTuBHble yHHUBepcaJbHbIe y4eOHbIe JeHCTBHA:

YMEHUE CaMOCTOSATEIBHO ONPEAENATh ILEJNU JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBIISITh, KOHTPOJMPOBaTh W TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NeSITEeNbHOCTh, BBIOMpaTh Hanboiee 3((EeKTHBHBIE CMOCOOBI pPEIICHHS YYEeOHBIX W
MO3HABaTENbHBIX  337a4, CAMOCTOSITENIbHO  COCTaBISTh WJIW  KOPPEKTHPOBATh



MPEJIOKEHHBI aNTOPUTM JAEHMCTBUM TPU BBINOJHEHUU 33JaHUM C YYETOM MOJIYyUYEHHUS
HOBBIX 3HAHUN 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKIMsIX, OILEHUBATH
COOTBETCTBHE IOJIYYEHHOTO pEe3yJIbTaTa 3asBICHHOM LEJIH, YMEHUE MCIOJIb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, PE/JIaraéMbl€ B YCIIOBUHU 3a1aHUI.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHUIO 00S3aTENILHOTO COJIEP:KaHUS,

YCTaHOBJIEHHOTO JaHHOU (enepasibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHbBIE
00y4YaroIUMHCS HAay4YHbIE 3HAHUS, YMEHHUS M CHOCOOBI JIEUCTBHUM, celUpUUECKUe s
npeIMeTHOM 00acTu «XUMUs», BUJIbI 1€ITEILHOCTH 10 TIOJTYyYEHUIO0 HOBOTO 3HAHUS, €r0
UHTEpIpeTaIuy, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTyaIUsX.

K koHny oOyueHus B 8 kJiacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXxaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCSl YMEHU:

® pacKpblBaThb CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATHUM: aTOM, MOJIEKYJa,
XUMHAYECKUM DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOOHAs W HEOAHOPOAHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAs U
MOJIEKYJISIPHAS. Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas
JIOJIs1 XUMUYECKOT0 DJIEMEHTA B COCTUHEHUH, MOJISIPHBIN 00BbEM, OKCHT, KUCIIOTA,
OCHOBAaHUE, COJIb, dJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKas
peakuus, Kiaccupukamus — peakuuii:  peakiMH  COCIUWHEHUs, peaKluu
pa3JI0KEHUs, PEaKllMy 3aMeIleHUs, peakllui 0OMeHa, 9K30- U SHA0TEPMHUUECKHE
peakiuu, TerioBoi »3(eKT peakiuu, siAPO aTroMa, SICKTPOHHBIN CI0i aToma,
aTOMHasi OpOUTAlIb, PAJNYC aTOMa, XUMUYECKasi CBsI3b, MOJISIpHAS M HEMOJISIpHAs
KOBAJICHTHAS CBSI3b, NOHHAS CBSI3b, NOH, KATUOH, aHUOH, PACTBOP, MacCoOBas J0JIs
BellleCTBA (MPOLEHTHAs KOHIIEHTpPALHs) B PACTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHSATUNA U MPUMEHSTh
ST MOHSTHS NIPU ONMKMCAHUU BEILLIECTB U UX MIPEBPALCHUI;

® HCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIUIL;

® ONpeeNsaTh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, CTETICHb
OKHCJICHHSI SJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAAJIEKHOCTh BEUIECTB K
OTpeICIEHHOMY KJIACCy COCIMHEHUU 1o ¢GopMysaMm, BUJ XUMHUYECKOW CBS3U
(koBaJeHTHAs U MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

e packpeiBath cMmbicn  [lepuommueckoro 3axkona [, WM. Mengeneesa:
JEMOHCTPUPOBATh  MOHUMAHUE IEPUOANYECKONM  3aBUCUMOCTU  CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJIOKEHUS B [leproanueckoit cucteMe, 3aKOHOB
COXpPAaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
y4eHUsl, 3aK0oHa ABOTA/IpO;

® ONUCHIBATh M XapakTepHu3oBaTh TaOMu4Hyt0 QGopmy lleproamueckoll CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOATpymnmna (A-rpyrrma)»
u «robouHas noarpynna (b-rpymnrma)y, Manbie U GOIBIINE TEPUOJIBI, COOTHOCUTH
o0o3HayeHusi, KOTopele uMeroTcs B Tabmune «llepumonnyeckas cucrema
xumnueckux sieMeHToB [ 1I. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMMU
CTPOCHHMSI aTOMOB XMMHUYECKHUX AJIIEMEHTOB (COCTaB U 3apsAl sapa, 001Iee Yucio
AJIEKTPOHOB U paclpeieIeHHe UX 0 AIEKTPOHHBIM CIIOSIM);



KJIacCU(UUUPOBATh XUMHUYECKUE DJIEMEHThl, HEOpPraHUYeCKHe BeIlecTBa,
XUMHUYECKHE peakluu (110 YUCIYy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU BEILECTB,
10 TEIIIOBOMY 3P QEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBAa BELIECTB
pa3IMYHbIX KJIACCOB, IOATBEPXKIAas OINMCAHUE MPUMEpPaMU MOJEKYISIPHBIX
YpaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHHSI XMUMUYECKUX MPEBpALICHUI B pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XMMHYECKOI0 3J€MEHTA MO (POopMyJie COETMHEHUS, MaCCOBYIO
JIOJII0 BEIIECTBa B PacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaxiuu;

IPUMEHITh OCHOBHBIE ONEPALMHU MBICIUTEIBHON NEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHUE, 000011IeHNEe, CUCTEMATH3AIINIO0, KITACCU(DHUKAIUIO, BHISIBIICHUE
NPUYMHHO-CIIEACTBEHHBIX CBSI3€M — [UIsl M3y4YyeHHUs CBOMCTB BEIIECTB U
XUMHUYECKHUX PEaKI1ii, €CTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS — HAOIIOICHUE,
U3MEPEHHE, MOJICTTUPOBAHUE, IKCIIEPUMEHT (PeabHbIN U MBICIICHHBIN);
CJIeIoBaTh MpaBUJIaM TOJb30BAHUS XUMUYECKOW TMOCYION M J1ab0paTOpHBIM
000pyZ0BaHHUEM, a TAKXKE MpPaBUJIaM 0OpalIeHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLHUSMHU IO BBINOJIHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYeHUIO M COOMpaHUIO ra3000pa3HbIX BEMIECTB (BOAOpPOAA M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOW JOJEH pacTBOPEHHOIO
BELIECTBA, IUJJAHUPOBATh M MPOBOJAUTH XUMHYECKHE OSKCIEPUMEHTBHI 10
pacno3HaBaHUIO PACTBOPOB MIEJIOYEH W KHCIOT C TOMOUIbIO WHIUKATOPOB
(;makmyc, dpeHondraneuH, METUIIOPAHXK U JIPYTHUE).

K xonmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHATHM: XUMHYECKUU DIJIEMEHT,
aToM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CI0XKHOE BEILECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHUS, XUMHYECKast
peakuus, XMMUYECKas CBS3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBIMI
00BEM,  pacTBOp,  INEKTPOJUTHI,  HEAIEKTPOIMUTHI,  DIEKTPOJIUTHUYECKAS
JUCCOIMAIMs, pEeakIud HOHHOTO oOOMEHa, KaTaJu3aTop, XHMHUYECKoe
paBHOBecue, OOpaTUMble UM  HEOOpaTHMbIE  pEaKIMH, OKUCIUTENIbHO-
BOCCTAHOBUTEIIBHBIC PEAKLUU, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTaHOBJIEHUE, aJNIOTPONUs, aM(pOTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHA,
MOHHAsI, METaJJIMYecKas), KpUCTAIUIMYEeCKas PpElETKA, KOpPpO3Hsl METaslIoB,
CIIaBbl, CKOPOCTb  XUMHYECKOM  pEaKUUH, MPENeIbHO  JOIyCTUMAast
koH1eHTpauus [1/IK BemecTBa;

WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHITUN U IIPUMEHSATH
OTU MOHATHSA IIPY ONKUCAHNUU BELIECTB U UX IIPEBPALLCHUN;

UCTOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JUISI COCTaBJICHUS (POPMYJ BELIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLINM;



ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHUMHUYECKUX D3JIEMEHTOB B
COCIMHEHUSIX  Pa3JIMYHOrO  COCTaBa,  MPUHAMJEKHOCTH  BEHIECTB K
ONpeeIEHHOMY KJIACcCy COEIMHEHUU MO (opMysaM, BUJ XUMHUYECKOU CBSA3U
(KOoBaJIeHTHAsl, MOHHAS, METAITNYECKasl) B HEOPTaHUYECKUX COSAMHEHUSX, 3aPsi/T
MOHA MO XUMHUYECKOU ¢opmylie, XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIWHEHMI, THN KPUCTAJUIMYECKON PEIETKHM KOHKPETHOIO
BELIECTBA;

packpeiBath cMbIci llepuommueckoro 3akonHa JI. WM. Menneneesa u
JIEMOHCTPUPOBATh €r0 MMOHUMAHUE: OMUCHIBATH U XapaKTEPU30BaTh TAOJIHUHYIO
dbopmy Ilepuoandeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas nmoarpytmmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnmna)», massie
U OoJblliie€ TEpPUOAbl, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
NEPUOINYECKON TabiuIle, ¢ YHUCTOBBIMA XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB W 3apsij sjapa, oOIIee YUCIO DJIECKTPOHOB U
pacnpeeIeHne UX IO AIEKTPOHHBIM CII0SIM), OOBSICHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COEIMHEHUH B IIpeiesiax MaJIbIX IEPHOJIOB
Y TJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIACCU(UIMPOBATh XUMHUYECKHUE DJIEMEHTBhI, HEOpPraHHMYECKHe BeIlecTBa,
XUMUYECKHE Peakinu (110 YHUCIY U COCTaBY yYaCTBYIONIUX B PEAKIIMH BEIIECTB,
no TermioBoMy 3(hQeKTy, Mo U3MEHEHHUIO CTENEeHEW OKHUCICHUS XUMUYECKUX
AJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATDH) 00IIME U crielu(DUIECKe XUMUYECKUE CBOMCTBA
MPOCTBIX W  CIIOKHBIX BEIIECTB, TMOJTBEpPXKIas OMNHUCAHUE MpPUMEpaMU
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUN;
COCTaBJISITh YPABHEHUS SJEKTPOJIUTHUYECKON TUCCOLMALUM KHUCIIOT, HIENI0oYed U
cojiel, TOJHBIE W COKpalll€HHbIE YpaBHEHUS pPEaKUUid HOHHOro OOMEHa,
YpaBHEHHUs PEaKUU, MOATBEPKAAIOUIUX CYIIECTBOBAHUE T€HETUUYECKOW CBS3HU
MEXy BEIIECTBAMHU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit
MOCPEICTBOM COCTAaBJIECHHS 3JIEKTPOHHOIO OalaHca ITUX peaKLuid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MO>KHOCTH MTPOTEKAHUSI XUMHUECKUX MPEBPAIICHUHN B Pa3IUYHBIX yCIOBHSIX;
BBIYUCIISITh OTHOCUTENBbHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHYECKOT0 3JEMEHTa Mo GopMyJie COeIMHEHHUs, MaCCOBYIO
JIOJIIO BEILIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI M0 YPAaBHEHHUIO XUMHUUYECKOM
peaKkiuy;

coOM0IaTh TpaBUjia TMOJIb30BAHUS XUMHUUYECKOM TOCYI0M W Ja00paTOpHBIM
00opyZI0BaHKEM, a TaK)KE MpaBUiia OOPAICHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIUSAMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMPAHUI0 Ta3000pa3HBIX BEMIECTB (aMMHaKa W YTJIEKHCIIOTO
rasa);

MPOBOJIUTh PEAKIMHU, MOATBEPKJAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPH-, OPOMHI-, HOAH-, KapOOHAT-
, hocdar-, cunmkar-, cynabdar-, TUAPOKCUI-UOHBI, KATUOHBI aMMOHHS W HUOHBI



U3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIIECTB;

IPUMEHITh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEeMAaTU3alLlMIO, BBISIBIECHUE IMPUUYNHHO-
CJIEJICTBEHHBIX CBSI3€U — ISl U3YUYEHHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIUM,
€CTECTBEHHO-Hay4YHble METOJbl IO3HAaHUS — HaOJIOJEHHE, HW3MEpEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (peasIbHbII U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUJIACC
HauMmeHoBaHue KoaunuecTBO 4acoB
JiieKTpoHHbIe (U poBbIe)
W pa3ieyioB U TeM Beero KonTposbHbIe IIpakTuyeckue 0BPA0BATETLHBIC PECYPCHI
MPOrpamMmMabI padoThI padoThI
Paznean 1. IleppoHavyajibHbIe XMMHUYECKHE MIOHATHS
XuMusa — Ba)kHas
11 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnmmoreka LIOK
' MPAKTUYECKOU https://m.edsoo.ru/7f41837¢
JIeSITeIIbHOCTH YeJIOBEKa
12 BemectBa u xumMu4deckue 15 1 bubmnorexa IJOK
) peakiuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3zgea 2. BaxkHeiiue npeacTraBuTe/ I HEOPraHU4eCKUX BelecTB
71 Boznyx. Kucnopon. 6 bubnuoreka [{JOK
) [Tousatue 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [Tonsitue o g 1 bubnmnoreka [JOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsATHE 5 1 1 bubnmnoreka [IOK
' 00 OCHOBaAHHMSX https://m.edsoo.ru/7f41837¢
o | e ! 1 S o
) . https://m.edsoo.ru/7f41837¢c
COCIMHCHUI
Hroro no pazneny 30

Pasnen 3. Ilepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jieMeHToB /I. U. Menneaeesa. CtpoeHue
aTOMOB. XuMH4ecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH




[Tepnoguuecknit 3aKOH U
[lepuoauueckas cuctema

bubmnoreka LIOK

3.1 XHUMHHCCKHX SJICMCHTOB 7 https://m.edsoo.ru/7f41837¢c
. . Menneneena.
Crpoenue atroma
XUMHYECKasl CBSI3b.
39 OKHCIUTENBHO- g but6mmoreka [IOK
) BOCCTaHOBUTECIIBHEIC https://m.edsoo.ru/7f41837¢
peakiuu
Wroro no pazgeny 15 bubmorexa IIOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 63

YACOB IIO ITPOI'PAMME




9 KJIACC

KosanvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpossbie)
n/n MPOrpamMMbl Bceero Kontpoaburie  Ipakruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BenecTBO M XMMUYEeCKHE PeAKIIUMN
1.1 [ToBTOpeHME U yriayOaeHne 3HaHUH 5 1 bubanoreka [JOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
' XUMHUYECKUX peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS TUCCOIUALIMS. 3 1 1 bubnuoreka [IOK
' XUMHYECKHE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znea 2. Hemerauibl M UX COeIUHEHUS
s XapaKTePUCTUK
2.1 ffﬁieciﬁi ewteon VITA- 4 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41a636
rpynmsl. ['anorenst
22 e ortenton VIA- 6 Butmiorexa LIOK
’ < https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeuHeHus
OO0mas xapakTepucTHKa
73 XUMHUYECKHUX JIEMEHTOB V A- 7 1 bu6mmoreka IIOK
' rpynmnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as xapakTepuUCTHKA
24 XUMHYECKHUX 31eMeHTOB IV A- 3 1 ) bubnmuoreka LIOK

TPYIIIBL. YTIIEPOA U KPEMHUU U UX
COEIMHEHUs

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




Uroro mo pazgeny

Paznen 3. MeTa/llIbI M UX COCTUHEHUS

25

. bu6mmoreka [IOK
3.1 Obme croficTsa METAIIOR 4 https://m.edsoo.ru/7t41a636
39 Baxueiime MeTauibl U UX 16 bu6anorexa IIOK
) COEeIUHEHUSI https://m.edsoo.ru/7f41a636
Wroro no pazgeny 20
Pazgea 4. Xumust 1 oKpy:KawInas cpeaa
41 BemectBa 1 maTepuaisl B )KU3HU 3 bubanoreka LHOK
) yeJ0BeKa https://m.edsoo.ru/7t41a636
Hroro o pazaeny 3
Pe3epBHOE Bpemst 3 bubmmorexa HOK
p p https://m.edsoo.ru/7t41a636
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

8 KJIACC
N KounvecTBO 4acos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
. Temaypoka Kontpoabnbie IIpakTuueckue 00pazoBaTebHbIe
n/n Bceero H3yYeHMsl
padoThI padoThI pecypchl
ITpeamet xumuu. Posb
1 XI/II)I\?IEI/IGB KU3HU qu?cJ)IBeKa. 1 bubmmorexa OK
https://m.edsoo.ru/ff0d210c
Tena u BemecTsa
’ ITorsTHE O MEeTOMAX 1 bu6anoreka IIOK
MMO3HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1
«IIpaBuna paGoTsl B
3 1ab0paToOpUN U MPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
1ab0paToOpHBIM
000pyTI0BaHHEM)
o | e | B orsa 0K
. https://m.edsoo.ru/ff0d26ca
cMeceit
[TpakTuueckas padbota Ne 2
5 «Pa3nenenue cmeceil (Ha 1 bubmmoreka [JOK
IIpUMEPE OUYNUCTKHU https://m.edsoo.ru/ff0d28c8
MOBApPEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢
XUMHUYECKHUE HIIEMEHTHI.
7 3HaKu (CUMBOJIBI) 1 bubmorexa TIOK

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8




HpOCTBIe 1 CJIOXKHBIC

bu6mmoreka [IOK

MacCChI BECHUICCTBA I10

8 BEIlECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnuoreka [IOK
y4EHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSTHCTBA COCTaBa
o | o et BiGmores 10K
) https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHUYECKUX
DJIEMEHTOB
THOCHUTEIIbHASI aTOMHAasI
11 ﬁac:ac OiJ:IOCiT:H:Haﬂa bubmmorexa ITOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAS Macca
12 XMHi;:;gggioi%H:HeMeHTa B bubmmorexa HOK
https://m.edsoo.ru/ff0d350c
COCIUHCHHUU
13 KonugectBo BemiecTna. bu6mmoreka [IOK
Monb. Monsipaast macca https://m.edsoo.ru/ff0d5230
| e e BiGmores 10K
) https://m.edsoo.ru/ff0d37fa
peakius
15 gg:;;iiﬂnj )}(II(/:IJ;/I(I);IZ;;KHX Bubmmorexa [TOK
. https://m.edsoo.ru/ff0d3al6
peakiuit
6 | o copmon o BiGmores 10K
) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brrunciaenus Konu4uecTBa, bu6nmuoreka LIOK

https://m.edsoo.ru/ff0d5708




YpPaBHEHUAM XUMUYECKUX
peakiuu

Knaccudukamms
XUMHYECKUX PEAKIUI

bu6anoreka IIOK

18 (coemHEHMs, pa3IOKEHUS, https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, 0OMEHa)
M. B. JlomoHOCOB —

19 YUYEHBIN-IHIMUKIIOTIEUCT. bu6mmoreka [IOK
O600menue n https://m.edsoo.ru/ff0d40c4
cHUCTEMAaTU3alis 3HaHUHU

20 | morows Bompersant Bu6arorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITUN»
Bo3nyx — cMech rasos.

71 Cocras Bo3ayxa. Kucnopon bubanoreka [JOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
DU3NUYECKHE U XUMHUUYECKUE

% (peaxmm oxcrcms Bummorexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06
OKCHJIaxX
CniocoObl noyyeHus

73 KHCJIOpoAa B 1a00paTOpuu bu6mmorexa [IOK
Y IPOMBILIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemuoBoit 3 ekt

24 XUMHUYECKOU peaKiluu, bu6nuoreka LIOK

IIOHATHUC O
TCPMOXUMHUICCKOM

https://m.edsoo.ru/ff0d4790




YPaBHEHUH, DK30- U
DHIAOTEPMUYECKUX
peaKuusx

Tonnuso (HedTH, yrons u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

25 BO3/yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
peoTBPAILCHUS
[Ipaktuyeckas pabota Ne 3
26 1o teme «llomydenue u bubanoreka LHOK
cobupaHue KUcIopoaa, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €0 CBOMCTBY»
Bonopon — anemeHT u
27 npéICTpoeﬂBemecmo. bubmorexa TIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxxnenue B npupoje
g | e s s BiGores 10K
i https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
29 IlonsiTHe 0 KUCIOTAX U bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 Croco0bI MOTyYeHHS bubnuoreka [IOK
BOJIOpO/Jia B J1a0OpaTOpUu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padota Ne 4
31 1o reme «llomydenue u bu6mmorexa [IOK
cobupaHue BO10poOa, https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €ro CBOMCTBY»
3 MonsipHblii 00bEM Ta30B. bu6mmorexa [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
33 Borancnenus o0béMma, bu6mmoreka IIOK

KOJINYCCTBA BCIICCTBA I'a3a

https://m.edsoo.ru/ff0d55a0




TI0 €r0 U3BECTHOMY
KOJIMYECTBY BEIICCTBA WIH
00BEMY

Breraucienus 00EMOB
ra3oB 10 YPaBHCHUIO

bu6anorexa IIOK

34 peal.(.HHH Ha OCHOBE 3a§ ona https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH
ra3oB
35 DOU3NYECKUE U XUMHUUYECKHUE bu6anoreka IIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHIA. bu6mmoreka [IOK
[Tonsarre 06 MHAUKATOpPaX https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpHUTENb.
37 E:gzillzl:;:{ilz pacTBOPHI bubmmorexa [OK
) https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BEIleCTBa B
pacTBope
[Tpaktuyeckas pabora Ne 5
38| pacraopon c onponentme Bumitorera LIOK
- . https://m.edsoo.ru/ff0d5eba
MacCOBOM Joyei
pPacTBOPEHHOTO BEIIECTBAY
KonTponnHas Ta Ne2
39 H(()) TGE/IZH«Ki/lICJf(?S(?I[a : Bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d6342
Bonopon. Bona»
KCHJBI: COCTaB
40 KOH:CCJII/I(i)H(I:((:I:H/ZIlH ’ bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
A1 [Tonydyenne u xumMuaecKue bubanoreka LHOK

CBOMCTBA KHCJIOTHBIX,

https://m.edsoo.ru/ff0d664e




OCHOBHBIX U an)OTepHI)IX
OKCH OB

OcHoBaHus: COCTasB,

42 KJIacCU(PUKALIHS bubmmorexa ITOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TosyueHne u XMuMHYECKHUE bubnuoreka [IOK
CBOICTBa OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucaorsr: TaB

44 KJI;;?/I@I/IKC;:I/I: ’ bubmmorexa HOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonyueHnne nu XuMu4yecKue bubanoreka LHOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI bu6mmoreka [IOK
MOJIYYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6.

Pemienue

47 AKCIEPUMEHTAJIBHBIX 3a71a4 bubnuoreka [IOK
1o Teme « OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTAaHUYECKUX
COCIUHECHMI

| pomms e ey BiGores 10K

N https://m.edsoo.ru/00ad9a50
COCIMHEHMI

49 O0001IeHNE U bu6nuoreka LIOK
cCUCTEMAaTU3allus 3HaHUH! https://m.edsoo.ru/00ad9cb2

50 KonTponbHas pabora Ne3 bubanoreka [JOK

o TeMe "OCHOBHbBIE KJIACCHI

https://m.edsoo.ru/00ad9%e1la




HEOPraHUYeCKUX
coeauHeHun"

[lepBbie MOMBITKH
KJIacCU(PUKALIIU

bu6mmoreka [IOK

> RUMITACCKHX SJCMEHTOB. https://m.edsoo.ru/00ad9ffa
IlonsTHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
[Tepnoguuecknii 3aKOH U

52 [lepnonnueckas cucrema bubanoreka LHOK
XUMHYECKHX JIEMEHTOB /I, https://m.edsoo.ru/00adaS2c
. Menneneena

53 [lepuopl, TpyIIIbI, bubanoreka [JOK
HOJATPYIIIBI https://m.edsoo.ru/00adaS2c

s4 Ctpoenne atomoB. CocTas bubnuoreka [IOK
aTOMHBIX sifiep. M30Tomsl https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTpOHHBIX

55 000JI0YeK aTOMOB bu6mmoreka IIOK
aneMeHTOB [leprnoanueckon https://m.edsoo.ru/00ada6bc
cuctemsbl /. 1. Menpaeneena
XapakTepucTuka
XUMHYECKOTO JIEMEHTA 110

56 €ro MOJIOKEHHUIO B bubmmorexa [JOK

o https://m.edsoo.ru/00ada824

Ilepnoanueckon cucreme /1.
H. MenneneeBa
3nauenue Ileproguueckoro
3aKOHa JJIsl pa3BUTHS HAYKH Butmiorexa [[OK

57 u npaktuku. /1. 1.

MenneneeB — y4€HbIi,
He/1aror U rpa)/1aHuH

https://m.edsoo.ru/00ada96e




Pe3epBHBIii ypOK.
O0001IeHue 1

bu6anorexa IIOK

58 CHCTeMaTIESaHHﬁ 3HAHHAH / https://m.edsoo.ru/00adb33c
Bceepocculickas
IpoBepoyHas padbora
KonTponbHas pabora Ned
jp | Tomae eCrpoome ot BiGores 10K
N https://m.edsoo.ru/00adb486
Bcepocculickas
MpoBEpOYHas pabota
JIEKTPOOTPHUIATEIBHOCTD
60 a?ToeMoE XHAIZHLLIIeCKHX bubmmorexa HOK
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
61 HNonHas xumudeckas CBs3b bubmorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nossipHas bubanoreka [HOK
XUMHYECKasd CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenossipHas bubamnoreka [JOK
XUMHYECKasd CBA3h https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okHCICHUS https://m.edsoo.ru/00adae28
65 SOIZPé?FJ;EZZJ;II?[IZ?I;HBIC bubmorexa ITOK
https://m.edsoo.ru/00adb076
peakIuu
66 Okucnureny u bubnuoreka [IOK
BOCCTaHOBUTEIIN https://m.edsoo.ru/00adb076
Pe3epBHBIT YpOK.
67 o 60gmeHHeyE bubmuoreka [IOK

cCUCTEMaTHu3aIus 3HaHUM 110

https://m.edsoo.ru/00ad9cb?2




TEMC «CTpOCHI/Ie aromMa.
XHUMHYECKasl CBSI3b)

Pe3epBHbIii ypOK.
68 O6006mmenue u
CHUCTEMATH3alUsl 3HAHUU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

68

bu6anoreka IIOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

KoandecTBo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypcnl
[Teprnoanueckuil 3aK0OH.
| [lepuoanueckas cucrema | bu6anorexa IIOK
XAMHUYECKUX 3JIEMEHTOB /I. https://m.edsoo.ru/00adb59e
N. Menpneneena
3aKOHOMEPHOCTH B
’ W3MEHEHHHU CBOMCTB 1 bu6anoreka IIOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NIEPUOIOB
Knaccudukanms u
3 HOMeHK(JliaTy;Ia 1 bubamnoreka [JOK
https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEIICCTB
Buasl XuMHU4ecKoM CBI3U
4 " T)I:/[IHBI KPHUCTAJUIMYECKUX 1 bubmmorexa OK
N https://m.edsoo.ru/00adbac6
peEToK
KontponsHas padora Nel
no teme «IloBTOopeHue n
5 yriayOseHue 3HaHUI 1 1
OCHOBHBIX pa3JIeJIoB Kypca
8 Kiracca»
Knaccudukanus
6 XI/IMI/I‘IG((I})KI/IXL[I)eaKHI/Iﬁ 10 1 buGnnorexa LHOK
https://m.edsoo.ru/00adbcb0
pa3IMYHBIM TPU3HAKAM
7 [TonsiTue o ckopocTu 1 bubanoreka [JOK

XUMHYECKOU PEAKLIMH.

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




[ToHsiTHE O TOMOTEHHBIX U
reTEpOTreHHBIX PEAKIUAX
[TonsiTHE O XUMHUECKOM
paBHOBecuH. DaKTOPBHI,
BIIUSAIOIIME HA CKOPOCTb

bu6mmoreka [IOK

colieit

8 XUMHUYECKOU peakuuu U https://m.edsoo.ru/00adc28c
MOJIOKECHUE XUMHUYSCKOTO
paBHOBeECHS
OKuCIUTENBbHO-
9 BOCCTaHOBHUTEIbHBIC bubmorexa ITOK
https://m.edsoo.ru/00adcade
peaKuuun
Teopus
10 AIEKTPOIUTUYECKON bubnuorexa [IOK
nuccormanu. CHiIbHbBIE U https://m.edsoo.ru/00adcd68
cinalble 3JEKTPOIUTHI
11 HonHbIe ypaBHEHUS bubanoreka [HOK
peaxkiun https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHUH B
12 CBETE MpeJCTaBICHUM 00 bubmaorexa LOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYUECKOMN
JIUCCOIHAIIAH
XHMMHUYECKHE CBOMCTBA
COJICH B CBETE
13 npeacTaBiIeHUuN 00 bubmrorexa IIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOM
JIUCCOIHAIIAH
14 [TonsiTHEe 0 rUapoOIN3E bu6muorexa [IOK

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




O0o001IeHNE U

bu6mmoreka [IOK

15 CUCTEMATH3aUA 3HAHUN https://m.edsoo.ru/00addd 12
[TpakTrueckas padora Ne

16 1. «Pemenue bu6anoreka IIOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbHas padora Ne2
110 TeMe

17 «ONEKTPOIINTHYECKAS bubanoreka LHOK
JIUCCOITAAITHAS. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUM B
pacTBopax»
OO61as xapakTepucTuka

18 raJloreHOB. XMMHUYECKUE bubnuoreka [IOK
CBOIICTBA Ha MpUMeEpe https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopona. ConsiHas

19 KHCJIOTa, XUMHUYECKHE bu6mmoreka [IOK
CBOICTBA, MOJYy4YECHUE, https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuaeckas padora Ne 2

20 o teMe «Ilomyuyenne bubanoreka [HOK
COJISTHOM KHUCJIOTHI, https://m.edsoo.ru/00ade348
U3y4eHHUe €€ CBOUCTB)»
Beraucnenus 1o

1 YPaBHEHHUSIM XUMHUYECKHUX bubanoreka [HOK
peaKluii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B U30bITKE

2 OO0m1as xapakTepuUCTHKA bubnuoreka [IOK

aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/00ade64a




23

24

AJOTpOnHBIE
MOIU(UKAIIUU CEPBHI.
Haxoxnenue cepsl u €€
COEJIMHEHUN B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepbl

CepoBoiopo, CTpOeHHUE,
buznveckue u
XUMHYECKHE CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/00ade64a

bubnuoreka [IOK
https://m.edsoo.ru/00ade802

25

26

27

Oxkcuppl ceprl. CepHast
KHCJIOTa, GU3UICCKUE U
XHMHYECKHNE CBOMCTBA,
MIPUMEHCHHE

XUMHUYECKHE PEaKInH,
JIS)KAIIUE B OCHOBE
MPOMBIIIIJIEHHOTO CII0c06a
IIOJIy4YECHUS CEPHOU
KHUCJIOTBI. XUMHUYECKOE
3arps3HEHUE OKPYKaIoIIeH
Cpeabl COeTMHEHUSIMU
cephl

Brlunciaenue maccoBoi
JIOJIM BBIXO/1a MPOJAYKTa
peakIuu

bubnuoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmuoreka [IOK
https://m.edsoo.ru/00adec8a

28

OOGm1as xapakTepuUCTHKA
3J1EMEHTOB V A-Ipylibl.
A30T, pacripocTpaHEeHHE B
npupoe, Gu3ndecKue u
XAMUYECKHUE CBOMCTBA

bu6mmoreka IIOK
https://m.edsoo.ru/00adeeab




AMMHaK, ero puanyeckue

29 1 XUMUYECKHE CBOMCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIyYEHUE U TPUMEHEHHE
[TpakTuueckas padora Ne 3
30 o teMe «Ilomyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTBY
31 g;giﬁggiicﬁom’ ce bubnuoreka [IOK
. https://m.edsoo.ru/00adf306
XUMHYECKHE CBOMCTBA
Hcnons30BaHne HUTPATOB
U COJIelt aMMOHUS B
KaueCTBE MUHEPATBHBIX
32 yA0OpEHUH. XIfMquCIcoe bubmorexa IIOK
. https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY KaroIIeHh
cpe/bl COeAMHEHUSIMU
azora
docdop. Oxcun dpocdopa
I B orea 10K
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBONCTBA,
MOJTyYCHHUE
Hcnons3oBanue pochaToB
B KaUeCTBE MUHEPAJIbHBIX
34 yAOOpEHUH. 3anF5){3H€HI/Ie bubmorexa TIOK
. https://m.edsoo.ru/00adfc20
MPUPOTHOM CpeJibl
dbocharamu
35 VYrnepon, bubnuoteka [IOK

pacnpocTpaHeHHe B

https://m.edsoo.ru/00adfd9c




npupoje, husnueckue u
XUMHYECKUE CBOMCTBA
Oxcuapl yriepoaa, ux
buznveckue u
XUMHYECKUE CBOHCTBA.

bu6mmoreka [IOK

36 DKOJIOTHUECKHUE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBA3aHHBIC C
okcusom yriaeposa (IV)

37 VYronbHast KUciIoTa u €€ bu6mmoreka IIOK
COJIN https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4
o Teme "Ilonmydyenue

38 YIJIEKHUCIIOTO rya3a. bubmorexa TIOK

https://m.edsoo.ru/00ac027e

KadecTBenHas peakius Ha
KapOoHaT-uoH"
[lepBoHayanbHBIC TOHSITHUS

39 00 OpraHMYeCcKux bubnuoreka [IOK
BEIlECTBAX KakK O https://m.edsoo.ru/00ac054e
COCIMHEHUSX yTepo/ia

40 Kpemnnii u ero bubanoreka [HOK
COCJIMHECHMUS https://m.edsoo.ru/00ae080a
[TpakTudeckas padbora No
5. Pemenue

A1 DKCIIEPUMEHTAIIBHBIX bubmmnoreka [JOK
3a71a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxuennme HeMeTaIbl
1 UX COCIUHCHUS

42 KontponpsHnas padorta Ne3 bu6muorexa [IOK

no teme «Baxxaenue

https://m.edsoo.ru/00ae0el8




HEMETAJTBl U UX
COEJIMHEHUSD
OO61mas xapakTepucTuka

XUMHUYCCKUX JJICMCHTOB —
MeTaaa0B. MeTaiimueckas

43 CBSI3b M METAJJINYECKast bubmmorexa ITOK
https://m.edsoo.ru/00ae103e
KpUCTAJTHYCCKAsI
pemérka. dusnyeckue
CBOMCTBa METAJIJIOB
XHMHUUYECKHE CBONCTBA
44 METaJIOB. bubnuoreka [IOK
DIEKTPOXUMUYECKUH PsiT https://m.edsoo.ru/00ael156
HaIpsHKEHUH METAJIJIOB
O061me crocoOnl
MOJIyYEHUSI METAJIJIOB.
CnnaBel. Berancnenus 1o
45 YPaBHEHUSAM XUMUUYECKUX bubmmorexa [TOK
. https://m.edsoo.ru/00ael156
peaKkIui, eCiii OJIUH U3
pEareHTOB COJICPKUT
npuMecH
16 [TonsiTne 0 KOppoO3UH bubanoreka [HOK
METAJIOB https://m.edsoo.ru/00ae1278
bu6nmuoreka [IOK
47 [Henounpie meTanb: https://m.edsoo.ru/00ae14b2
43 OKcHUJIbI U TUAPOKCHUIBI bu6mmoreka IIOK
HATpHs U KaJIns https://m.edsoo.ru/00ae14b2
H_IGJ'IO‘IHOSGMGJIBHBEG Bubmuotexa LIOK
49 METaJUIbl — KaJIbIIUN U

Mar"uuu

https://m.edsoo.ru/00ae15e8




Baxxuenmmue coeTnHEHUS

bu6mmoreka [IOK

20 KaJIbIUA https://m.edsoo.ru/00ael15e8
51 O0o001IeHue 1
cUCTEeMaTH3allus 3HaHUH!
57 JKEcTKOCTh BOJIBI U bu6anoreka IIOK
crocoObI €€ yCTpaHeHHS https://m.edsoo.ru/00ae 1886
53| no rowe "eermonns som Bubmnorerca LIOK
.. H,, https://m.edsoo.ru/00ael1ae8
1 METOJIbl €€ YCTPaHECHUS
. bubnuoreka [IOK
>4 Adomummii https://m.edsoo.ru/00ae1c64
55 AM@orepHble cBOICTBA bubanoreka LHOK
OKCHJIa ¥ TUAPOKCHUIA https://m.edsoo.ru/00ae1c64
bu6mmoreka IIOK
56 Keneso https://m.edsoo.ru/00aec1d86
57| com meness () m menesa BuSmmorerca LIOK
(HJ;) a T https://m.edsoo.ru/00ae35e6
53 O06o0mmeHne u
cUCTEMAaTU3alus 3HaHUHU
[TpakTuueckas padbota No
7. Pelienue
59 DKCIIEPUMEHTAIIBHBIX bubmmoreka [JOK
3a71a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxwneiie MeTalibl 1
UX COCAUHCHMSY
Brruncnenus mo BuGmuotexa LIOK
60 YPaBHEHMSIM XUMUYECKUX

peaKIui, €CIIM OJIMH U3

https://m.edsoo.ru/00ae1750




peareHTOB JaH B U30BITKE
WU COJICPKUT TIPUMECH.
Brruncienust maccoBou
JIOJIM BBIXO/1a MPOAYKTa

peaKkiu
61 O06o01ienue u ) |
CHUCTeMaTHU3alMs 3HAHUN
KonTtponwshas pabota No4
62 1o teme «Baknenme 1
METaJTBI U UX
COCJTUHECHUSY
BemectBa u Mmarepuasl B
63 HO]I?:[(IJGI[HCBHoﬁ )KIf?.HI/I 1 bubmaorexa LHOK
https://m.edsoo.ru/00ae3f50
YyesloBeKa
64 XUMHUYECKOE 3arps3HEHUE 1 bubanoreka [JOK
OKPY’KarOIIEN CpeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubanoreka [HOK
AKOJIOTUYECKHUX MPOOIIeM https://m.edsoo.ru/00ae4270
o | oot yoo. 1 B 10K
. https://m.edsoo.ru/00ae0d0a
CHCTEMaTH3alM 3HAHUH
67 gegsgigﬁeygm 1 bubmorexa IIOK
. https://m.edsoo.ru/00adb33c
CHCTEMaTH3aIM 3HAHUH
o | oot ypos 1 B 10K
. https://m.edsoo.ru/00ad9cb?2
CHCTeMaTH3alM 3HAHUH
OBIIEE KOJIMYECTBO 63

YACOB IIO ITPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOM ITPOTPAMMBI

8 KUIACC

Kon
NpoOBePsSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
o01ero odopasoBanmsi

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITIOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTUH: aToM,
MOJIEKYJIa, XUMHYECKMH DJIEMEHT, MPOCTOE BEIECTBO,
CJIO)KHOE BEILECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAs),
BAJCHTHOCTb, OTHOCHUTEJbHAsl AaTOMHass M MOJEKYJspHas
Macca, KOJUYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Js XHMMHUYECKOIO OJJIEMEHTa B COEJAMHEHUH,
MOJIApHBIM 00BEM, XUMHUYECKas peakuus, Kiaccupukauus
peakuuid: peakuu COEAMHEHMS, PEAKIUU Ppa3NIOKEHUS,
peakIy  3aMEelUIeHUs, peakuuu OoOMeHa, 3K30- U
SHIOTEPMHUECKHE pEaKLUUU, TEIIoBo 3(p(eKT peakuuu,
pacTBOop,  MaccoBas ~ J0Jdsd  BemiecTBa  (NPOLIEHTHAs
KOHIEHTPALIMs) B pacTBOpe

1.2

1.3

WUIFOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX ~XMMHYECKHX
MIOHATUH U IPUMEHSATD 3TH ITOHATHS IIPU ONIMCAHUU BELIECTB U
UX IIPEBPALLICHUI

UCIIO/Ib30BaTh XUMUYECKYH) CHUMBOJIMKY I COCTABJICHUSA
(GbopMyJ1 BEIIECTB U YPABHEHUN XUMUYECKUX peaklui

1.4

PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUSI MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPDHOTO  YYEHUS,
3aKkoHa ABOraapo

1.5

1.6

ONpEJENATh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX
COCIMHEHUAX

KJIacCU(PUIIMPOBATh XHUMHYECKHE peakuuud (1o 4YHUCIy W
COCTAaBY YYacCTBYIOIIMX B PEAKLIWU BEIIECTB, MO TEIIOBOMY

ahdexTy)

1.7

1.8

BBIYHCIISATE OTHOCHTEIBHYIO MOJCKYJSIPHYIO M MOJIIPHYIO
MAcCCHhI BEIIIECTB

BBIYHCIISITh MAacCOBYIO JIONIO XHUMHYECKOTO OJJIEMEHTa I10
dbopmysie coeTMHEHUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCIIECCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOAbl IO3HAHHUS —
HaAOJIIO/IEHNEe, W3MEPEHHE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICIICHHBIN )

IIo Teme: «Baxneiue NpCaACTABUTCIIN HCOPIraHUYCCKHUX
BCIICCTB»

2.1

2.2

PacKpbIBaTb CMBICJI OCHOBHBIX XMMHUYCCKUX TTOHSITHI: OKCH I,
KHCJIOTa, OCHOBAHUC, COJIb

OTpeNeNATh MPUHAIIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIACCY COEAMHEHUH 110 opMyIIam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHMYCCKUC BCUICCTBA

24

XapaKTepU30BaTh (OMUCHIBATH) O0IME XUMUYECKUE CBOWCTBA
BELIECTB PpAa3JINYHBIX KJIACCOB, IOATBEPXkKIAas OIMCAHUE
IpUMEPaMH MOJIEKYJISIPDHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUI

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O  COCTaBa,  BO3MOXKHOCTU  IIPOTEKaHUSA
XUMHYECKUX MMPEBPALCHUN B PA3JIMYHBIX YCIOBUAX

2.6

2.7

CIEA0BaTh MpaBUJIaM MOJIb30BAHUSA XHUMHUYECKON MOCYyAON U
nabopatopHblM  000pyJOBaHMEM, a Takke IMpaBUIaM
oOpallieHus ¢ BEIIeCTBaMU B COOTBETCTBUM C UHCTPYKIHSIMU
M0 BBHIMIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX OIBITOB IO
MOJIYYECHUIO 1 COOMPAHMIO Ta3000pa3HbBIX BEMIECTB (BOAOPOIa
U KHUCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAeIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MPOBOJAUTh XMUMHUYECKUE SKCIIEPUMEHTHI MO PaclO3HABaHUIO
pPacTBOpPOB MIEJIOYEH M KHUCJIOT C IOMOIIBIO HHJIMKATOPOB
(makmyc, dpeHondranenH, METUIIOPAHK U JIPYTHUE)

IIPOBOJUTH PACUETHI [10 YPABHEHUIO XUMUUYECKON PEAKLIUN
ITo Teme: «Ilepnognueckuii 3akoH u llepuoguueckas cucrema
xumuueckux sneMeHtoB J[. WM. MengeneeBa. CrtpoeHue

adTOMOB. XumMuueckas CBA3b. OKXUCIINTEIIHHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUN

3.1

3.2

3.3

PAacKpbIBaTh CMBICT OCHOBHBIX XMUMHMYECKHX IMOHATHN: SIPO
aToMa, 3JIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOUTalb, paaryc
aToMa, XHMHUYECKas CBs3b, MOJsApHAas M  HENOoJspHas
KOBQJICHTHAs CBA3b, JIEKTPOOTPULATEIbHOCTh, HOHHAS CBSI3b,
VOH, KaTUOH, aHUOH, CTEIICHb OKUCIICHUS

KJIaCCI/I(l)I/IHI/IpOBaTB XUMHWYCCKUEC DJICMCHTBI

ONMMCBHIBATh W  XapaKTepu3oBaTh  TaOIMUHyI0  opmy
[lepronmnyeckold  CHUCTEMBI ~ XHMHUYECKHX  DJIEMEHTOB:
pa3nuyarh TOHATUS «IJIaBHas moarpymnmna (Arpymnma)y W
«mobounas noarpynma (brpymnma)y», «Manbie» U «OOJIbIINUE)
HEePUOJIBI
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packpeiBaTb  cMbicn  [lepmogmueckoro  3akona  J[.U.
MenpeneeBa: 1€eMOHCTPUPOBATH MIOHUMAHUE NEPUOANYECKON
3aBUCUMOCTH CBOWCTB XHMHMYECKHX JIIEMEHTOB OT HX
nosioxkeHus B lleproanueckoi cucreme

3.5

COOTHOCUTHb 0003HAYEHUs, KOTOpblE HMEIOTCA B TaOIuIe
«Ilepuonuueckas cucreMa XuUMHUecKux a3yeMmeHtoB J[.U.
MeneneeBa» € YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sapa, olliee
YHCIIO 3JIEKTPOHOB W pAacCHpefielieHne UX IO 3JIEKTPOHHBIM
CJIOSIM)

3.6

3.7

9 KUIIACC

onpeacysiTb CTCICHb OKHCJICHUA J3JICMCHTOB B 6I/IHapHBIX
COCANHCHUAX

OIIPCACIIATb BU XUMHYECKOU CBSI3U (KOBaJ'IeHTHa}I u I/IOHHa}I)
B HCOPraHM4YCCKHUX COCANHCHUAX

Kon
MpOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOH MPOrPaMMbI OCHOBHOI'O
o0urero odopasoBanus

1

ITo Teme: ((BGIJ.[GCTBO N XUMHUUYCCKasd pCaKIus»

1.1

1.2

pPacKpbIBaTh CMBICTT OCHOBHBIX XHUMHYECKHX TIOHSTHIA:
pPacTBOP, PIEKTPOIUTHI, HEIJEKTPOIUTHI, HEKTPOIUTUYECKAS
JUICCOIMAINS, pPEaKIHd HWOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE paBHOBecHe, oOOpaTuMbie U HeoOpaTHMbIe
peaKIy,  OKHUCIMTEILHOBOCCTAHOBUTEIBHBIE  pPEaKIInH,
OKHCITUTEIb, BOCCTAHOBHUTEIh, OKUCICHUE U BOCCTAHOBIICHUE,
aJIOTPOIHS, aM(pOTEepPHOCTb, XUMUYeCKast CBSI3b
(KOBaJIeHTHasl, MOHHAs, MeTa/JIn4yecKas), KpUCTaJUIMYecKas
peéTKa, CrjIaBbl, CKOPOCTh XMMUYECKON PEaKINH

WUIIOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX XMMHYECKHUX
MOHATUIN U IPUMEHSATh 3TH MOHATHS IIPU ONIMCAHUU BEUIECTB U
UX IPEBPALLECHUI

1.3

COCTAaBJIATh YPABHEHUS JJIEKTPOJUTHUYECKOW JUCCOLMALNU
KUCJIOT, WIEJI0YE€ W COJIEH, TMOJHBIE M COKPALIEHHBIE
ypaBHEHUS peaKIuii HOHHOTO OOMEHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuii MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OayiaHca
ATUX PEAKIUU

1.5

IMpOBOOUTD paC‘IéTBI 110 YPaBHCHHIO XUMHUYECKOMN p€akunun

ITo temam: «HemeTamibl ¥ uX coeauHEHUS» U «MeTalibl U UX
COCIMHEHUS




2.1

XapaKTepru30BaTh (OMUCHIBATH) oOmME W crenuduaeckue
XUMUYECKHE CBOMCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB,
MOJATBEPK/Aast OINUCAaHWE TMPUMEPAMHU MOJEKYJSPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEeaAKIIUN

2.2

COCTaBJIATh  YPAaBHECHUS  PEAKIUW,  MOATBEPKIAFOIIUX
CYLIECTBOBAHUE TE€HETHUYECKOM CBS3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB

2.3

2.4

2.5

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTpOEHMS,  BO3MOXHOCTH  TMPOTEKaHUS  XHUMHUUYECKUX
MPEeBpAIEHUN B PA3IMUHBIX YCIOBUSIX

CIIeZIOBaTh TPaBUJIaM IOJIb30BaHUS XUMUYECKOW TOCYION U
nabopaTopHBIM  O0OpyJIOBaHHMEM, a TaKXke IMpaBuiaM
oOpallieHusI ¢ BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKITHSIMH
10 BBHITIOJTHEHUIO JAO0OPAaTOPHBIX XWMHUYECKUX OTBITOB IIO
MOJTYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEMIECTB (aMMHUAKa
U YTJIEKUCIIOrO Tra3a)

MPOBOJAUTH PEAKIUH, MOATBEPKIAOIINEC KAYCCTBECHHBIN
COCTaB Pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM
XJIOpUA-, OpoMua, HOAWA, KapOoHaT, ¢ocdar, CHIHKAT,
cynb(har, TUAPOKCHINOHBI, KATHOHBI aMMOHHUS, HWOHBI
U3YYCHHBIX  METAUIOB, MPHCYTCTBYIOIIME B  BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuUMUS U OKpY’KarOIIas CPEIa»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYecKuX moHsatwil: [TJIK
BEILIECTBA; KOPPO3Us METAIIOB
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MPUMEHSTh OCHOBHBIE orepaiuu MBICITUTEILHOM
JeATeTbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000OIICHHE,
CHUCTEMATH3aIiIO,  BBISBICHUE  MPHYNHHO-CIICICTBEHHBIX
CBSA3€M — JJI1 M3YYCHHUS CBOMCTB BEIICCTB M XHMHYCCKUX
peaKnuii; eCTECTBCHHOHAyYHBIC METOABl IO3HAHHS —
HaOIOJIcHNe, HW3MEpPCHHE, MOCIHPOBAHUE, OSKCIECPUMEHT
(peanbHBIN U MBICIIEHHBIH)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

HpOBGpﬂEMLIﬁ JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIe XUMHUYCCKUC ITOHATHUA

1.1

[IpenmeTr xumuu. Poiib XMMHUM B KM3HH YEIOBEKA. XUMHS B CHCTEME
Hayk. Tena u BemecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATperaTHoe
COCTOSIHUE BEIIECTB

1.2

[Torarne o MeTomax MO3HAHUSA B XUMHUH. UHCTBIE BENIECTBA U CMECH.
CriocoObI pa3zieneHus cMecei

1.3

ATOMBI U MOJEKYJIbl. XUMUYECKUE AIEMEHTH. CHMBOJIBI XMMUYECKUX
251eMeHTOB. IIpocThie M CIOKHBIE BEHMECTBA. ATOMHO-MOJIEKYJISIPHOE
y4eHHUE

1.4

1.5

Xumuueckas ¢popmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cOoCTaBa BemecTB. OTHOCUTENBHASL aTOMHAs Macca.
OtHocuTenbHAsE MOJEKYJsIpHas macca. MaccoBas 101 XMMHUYECKOTrO
AJIEMEHTA B COCAMHEHUU

KonnuectBo BemectBa. Monb. MonspHas Macca. B3aumocssisb
KOJIMYECTBA, MACCHI M YHMCJIA CTPYKTYPHBIX €ANHUL BemecTBa. Pacuérsl
1o GpopmysiaM XMMHYECKUX COeTMHEHUN

1.6

1.7

dusznueckue U XUMHYECKUE SBICHUA. XUMHUYECKas peakmus u eé
MPU3HAKKA. 3aKOH COXPAHEHUsS MacChl BEIIECTB. XHMHUUYECKUE
ypaBHeHus. Krnaccudukanus XUMUYECKMX peakuuil (CoeaMHEHUs,
pas3JIoKeHus1, 3aMelIeHus, 0OMEeHa)

XUMHUYECKHUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYJO0H, C
npaBwiaMu paboTel B Jabopatopuu W npuéMamMu oOpalieHus ¢
71a00paTOPHBIM 000PYJOBAaHUEM, M3YYCHHE M ONMHUCAaHHWE (HU3UICCKHUX
CBOWCTB  0OOpa3IlOB  HEOPraHWYECKUX  BEIIEeCTB,  HAOIOJICHUE
¢bu3nyeckux (IUIaBIICHHE BOCKA, TasHUE JIbJla, pacTUpaHHUE caxapa B
CTYIIKE, KUTIEHWE Y KOHJIEHCALMs BOJIbl) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBIE MeJla C KUCIIOTOM)
SBIICHUW, HAOMIOJeHWEe W  ONUCAaHWE TNPHU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakuuil (pas3jioKeHHE caxapa, B3auMOJICHCTBUE CEPHOMU
KHUCIIOTBI C XJIopuJoM Oapusi, paznoxenue rugpokcuna meau(ll) npu
HarpeBaHuH, B3anMoAeilcTBUE »xkene3a ¢ pactBopoMm coiau meau(Il),
HM3y4YeHHE CIOCOOOB pa3JeieHusi cMecel (C TOMOIIbI MarHuTa,
bunbTpoBaHWE, BBIMAPWBAHUE, JUCTHULIIUSA, Xpomartorpadus),
MPOBE/ICHUE OYUCTKM MOBApPEHHON COJIM, HAONIOJCHHE W OIKCaHUE
pe3yNbTaTOB  MPOBEACHUS  OMbITa, WUIIOCTPUPYIOLIETO  3aKOH
COXPAaHEHHMsI MACCHI, CO3/IaHUE MOJIENIEN MOJIEKYJ (IIapOCTEPIKHEBBIX )

Bakneine npeacTaBuTeNIM HEOPraHMYECKUX BEIIECTB




2.1

Bo3znyx — cMmeck razos. Cocras Bozayxa. Kuciiopon — aeMeHT u mpocTtoe
BenlecTBo. HaxoxzaeHue Kuciopoga B MpUpoAe, (U3HUECKHE U
XUMHYeckue cBoicTBa (peakuuu ropenusi). Oxcuabl. I[Ipumenenue
kucnopoaa. CrocoObl TONMydeHUs KUCIopoJa B Jabopatopuu U
npomsinuieHHocTH. KpyroBopor kucinopoga B mnpupoae. O30H —
aJUIOTPOITHAsE MOAM(HUKAIMS KUCIOpOia

2.2

TeroBoil  3pQPexT XUMHUECKOW  peakuud, TEPMOXUMUYECKUE
YpaBHEHUS, 9K30- U HHAOTEPMHYECKHE peakuuu. TOIIMBO: yroib U
MeTaH. 3arpsi3HEHUEe BO3/yXa, YCWIEHHE MapHUKOBOTO 3¢¢ekTa,
paspylIeHUuE 030HOBOIO CJIOS

2.3

Bomopoa — snemeHT m mpocroe BemecTBO. HaxokneHwe Bomopona B
npupoze, pusnyueckre U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nosryyeHusi. Kucnotsl u conu
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MostsipHblii 00bEM ra30oB. PacuéThl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBOMCTBa BoAbl. Boma kak pactBopurenb. PacTBOpsl.
HacebllieHHbIe 1 HEHACHILIEHHBIE PAaCTBOPHI. PacTBOpUMOCTH BELIECTB B
Bozie. MaccoBast [0Jsl BEIIECTBA B PacTBOpPE. XMMHUUYECKHE CBOWCTBA
BoAbl. OcHOBaHMs. Ponp pacTBOpOB B MpHUPOAE M B JKM3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoie. 3arpsi3HEHUE NpUpOoAHbIX Boa. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ

2.6

Knaccudukarus HEOPTraHUYECKUX COCIMHECHUM. Okcuppl.
Knaccudukanus okcumos: cosieobpasyromie (OCHOBHBIE, KUCIOTHBIE,
ampoTrepHpie) U HecosieoOpasyromue. HomeHkmarypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUJIOB. [loyyeHne okcuioB

2.7

OcHoBanus. Kmaccudukaius ocHOBaHMIA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHnkiiarypa ocHoBaHuil. Duszndeckne M XUMHUYECKHE
CBOMCTBA OcHOBaHMM. [lomydyeHre ocHOBaHUI

2.8

Kucnorel.  Knaccudukamuss  kucior. HomeHknaTypa  KHUCIOT.
duznyeckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psg7 aKTHBHOCTH
MetaiuioB H.H. bekeroBa. [lonydyenue kucior

2.9
2.10

2.11

Comu. Homenknarypa coisieil. @U3MYECKME W XUMHUYECKHE CBOMCTBA
conen. [lonmyuenue conen

I'eneTuueckas CBs3b MCXKY KJIaCCaMH HCOPTaHNYICCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OIPEACIICHUE COJEp KaHus
KHCJIOpOJIa B BO3[yXe, IOJyYeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4YeHHEe CBOMCTB KUCIOPO/a, HAOMI0ICHHE B3aUMOJICHCTBHS BEIIECTB
C KHUCJOpPOJOM M YCIOBUS BO3HUKHOBEHHS M MPEKPAILCHUS TOPEHUS
(mokapa), O3HaKOMJICHHE C oOpas3llaMHd OKCHJIOB M OIHCaHUE UX
CBOWCTB, MOJIy4eHHE, COOMpaHKe, PACTIO3HABAHUE U U3YYCHHUE CBOMCTB
Bojiopoja (TopeHue), B3auMoaeiicTBrue Bogopoaa ¢ okcumom meau(Il)
(BO3MOKHO HCIIOIB30BaHNE BUICOMATEPUAIIOB), HabII0IeHHnE 00pa3IioB
BEIIECTB KOJMWYECTBOM | MOIIb, HCCIEIOBAaHUE OCOOCHHOCTEH
PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
PacTBOPOB € ONPEAEIEHHON MACCOBOM J10JIEM PACTBOPEHHOTO BEILIECTBA,




3.1

3.2

B3aUMO/ICIICTBUE BOIbI C METAUIAMH (HAaTPUEM U KaJbleM) (BO3MOXKHO
HCII0JIb30BaHNE BUIEOMATEPUAIIOB), OMPEACIICHHE PACTBOPOB KUCIIOT U
menoYell ¢ TOMOINBI0 HWHIWKATOPOB, HCCIEAOBaHHE 00pas3IoB
HEOPraHUYECKUX  BEHIECTB  Pa3JIMUHBIX  KJIaccoB, HaOJIOACHUE
W3MEHEHHUs OKPAacKH HMHJHUKATOPOB B PACTBOpPAaX KHUCIOT U IIECIOYEH,
uzydeHue B3aumojeicTBus okcuna menu(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCIIOT ¢ METaJNIaMH, PEaKIMi HEeHTpalIu3aluu, MOJydeHUe
HEpPaCTBOPUMBIX OCHOBAaHHH, BRITECHEHHE OJHOTO MeTallja APYTUM W3
pacTBOpa COJIM, PEIICHHE OJKCICPUMEHTAIBHBIX 3aJa4 MO0 TeMe
«BaxHenme kiacchl HEOPraHUYECKUX COCTUHECHHI

[lepuoauueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX
anemenToB .M. MenneneeBa. CtpoeHue aToMmoB. XUMUYECKAsI CBA3b.
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU

[lepBbie MOMBITKH KJIacCU(PUKAIIUU XUMUYECKUX dNIeMeHTOB. [ToHsTHE O
TPYIIax CXOJIHBIX D3JIEMEHTOB (ILEJOYHbICE U MIEJIOYHO3EMEIbHBIC
METaJUTbl, TAJOTEHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT
am(bOoTepHbIE OKCHUJIBI U THAPOKCHUIBI

Ilepuoguueckuii  3akoH. Ilepmonnueckas cucreMa XHMHUYECKHX
anemenToB [[.11. MenneneeBa. KopoTkoneproaHas v JIMHHONIEPUOIHAS
dbopmel  I[lepuoamdeckoit CUCTEMBI XHUMHUYECKuX djaemeHTtoB JI.U.
Menpneneesa. Ilepuons! u rpynmnbsl. U3NYECKUil CMBICT MOPSAIKOBOTO
HOMEpa, HOMEPOB NEPUOAA U IPYIIIBI dJIEMEHTA
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Crtpoenue aromoB. CoctaB aTOMHBIX sjep. M30Tomnbl. DIEKTPOHBI.
CtpocHHUE JJIEKTPOHHBIX 000J0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX
AIIEMEHTOB [Tepuonnueckoi cucremol  JI.W. Menpeneena.
XapakTepUCTUKa XHWMHUYECKOTO 7JJIEMEHTa [0 €ro IOJIOKEHUI0 B
ITepuonnueckoii cucreme JI.M. MenneneeBa
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3.5

3aKOHOMEPHOCTH U3MEHEHHS PaInyCca aTOMOB XMMUYECKHUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJITMYECKUX CBOMCTB I10 TPYINaM U MepHoJIaMm.
3nauenue llepumommueckoro 3akoHa u Ilepuoguueckoil cCUCTEMBI
XUMUAYECKUX DJIEMEHTOB I pa3BUTUS Hayku u mnpaktuku. JI.U.
MenjeneeB — y4€HbIN U TpakJaHUH

Xumnueckas cBsi3b. KoBasieHTHast (TOJiApHAsi M HEMOJISIpHAsl) CBA3b.
DJIEKTPOOTPUIIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MloHHas CBsA3b

3.6

Crenenp okucieHus. OKHCIUTETbHOBOCCTAHOBHUTEIIBHBIC —PEaKIIHMH.
[Ipouieccel  OkHCiIeHUST W BOCCTaHOBIeHUs. OKUCIUTENH U
BOCCTAHOBUTEIIHN

3.7

XUMHUYECKUN SKCIIEPUMEHT: U3yUYeHHE 0Opa3IoB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOIEHCTBUE THIPOKCUA [IMHKA C PACTBOPAMU KUCIIOT
U IIEJOYEH, IPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIUX I[PUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (ropeHue, peakiuu
pa3oKEeHUs, COeTMHEHUS )

9 KUIIACC




Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUA

BemectBo u xumnueckas peakuus. IloBropenne

1.1

[Tepuonnuecknii  3akoH. Ilepuomnueckas cHCTEMAa XUMHYECKHX
anemenToB JI.11. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOWCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOIOB,
KaJiusg, KaJdbllUsI M HMX COCAWHECHHH B COOTBETCTBHHU C ITOJIOKCHHEM
31eMeHTOB B [leprnoandeckoil CUCTEME U CTPOCHUEM MX aTOMOB

1.2

1.3

1.4

L.5

CrtpoeHue BemiecTBa: BUbl XUMUUYECKOH CBSI3U. TUIBI KPUCTAIITMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAJLIMYECKOU
PEMIETKN U BUJIa XUMUYeCcKoi cBsi3u. Kiaccudukanus 1 HOMEHKIATypa
HEOpraHMYEeCKUX BeUIECTB (MEXKIyHapoJHas W  TpUBUAJbHAs).
XHUMHUYECKUE CBOKMCTBA BEUIECTB, OTHOCSIINXCS K Pa3jIu4YHbIM KjlaccaM
HEOPraHMYECKUX COEJUHEHUM, Te€HETHYEeCKasl CBA3b HEOPraHUYECKUX
BEILIECTB

Krnaccudukanus XuMUYeCKUX peakifil Mo pa3iIndHbIM MpU3HaKaM (10
YUCITYy M COCTAaBy YYacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
s dexTy, Mo U3BMEHEHHIO CTETICHEH OKUCICHUSI XUMHUECKUX AJIEMEHTOB,
mo  oOpaTMUMOCTH, TI0 Y4YacTHIO  Karauu3aropa). OJK30- W
SHJOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE ypaBHeHUA. [loHsTHE O
CKOPOCTH XUMHYECKOIN peaKuu

Ilonsatue 06 06paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKHNX PCAKIHAX.
IlonsiTHE O TOMOTEHHBIX H IrCTCPOTrCHHBIX PCAKIUAX. IlonsTue o
XUMHUYCCKOM  PAaBHOBCCHH. q)aKTOpr, BJIIMAIOINUC Ha  CKOPOCTHb
XUMHYECKOM PCAKIIMH U ITOJTOKCHUC XUMHUYCCKOI'O PaBHOBCCHA

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUHU, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocTaBIeHNUE YPAaBHEHUMN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMM C  HCIIOJIb30BaHUEM
METOJia JIEKTPOHHOr 0 OanaHca

1.6

Teopust  JIEKTPOAUTHYECKON  JUCCOIMALMHU.  DNEKTPOJIUTHl U
HEAJIEKTPOJIUTHL. KaTroHbI, aHMOHBI. MEeXaHU3M JUCCOLHMAlMN BELECTB
C Pa3IMYHBIMU BHJAAMU XHUMHUYECKOW CBsi3U. CTENeHb MMCCOIMALIMU.
CusnibHbIC U clTa0ble ANEKTPOIUTHI. Peakiinu noHHOro oOMeHa. Y CIoBUs
MPOTEKAHUsI PEAKUUA HOHHOrO OOMEHa, TOJIHBIE U COKpallEHHbIE
WOHHbIC ypaBHEHUS peakiuid. CBONCTBA KUCIOT, OCHOBAHUHN U COJIEH B
CBETE TPEICTaBICHUN 00  DIEKTPOIUTHYECKOW  JUCCOIHAIIUU.
KauecTBenHble peakiiuu Ha MOHBI. [loHsITHE O TUApOIM3E COel

1.7

XUMUYECKUU DKCIIEPUMEHT: O3HAKOMJICHUE C MOJEIISAIMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHWUYECKUX BEIIECTB — METAJUIOB U
HeMeTaJuIoB (rpadurta 1 aamasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHs);
UCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOHM pEAKUUH OT
BO3/ICUCTBUSA Pa3IUYHbIX bakTopos; HCCJIEIOBAHUE
3JIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, Mpolecca AUCCOLUUALUU
KHCJIOT, iesI04yen u cosen (BO3MOKHO HCIIOJIb30BAHUE




BHJICOMATEPUAIIOB); POBEICHUE ONBITOB, MILTIOCTPUPYIOMIUX MTPU3HAKU
MPOTEKAHMUsI peakluil HOHHOro oOMeHa (oOpa3oBaHuE OcajiKa,
BBIJICJICHHE Ta3a, OOpa3oBaHWE BOJBI); OIBITOB, HJUTIOCTPUPYIOMINX
MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil  (TOpeHwue,
peaKIUu Pas3ioKEHHsI, COeIUHEHNs); PACIIO3HABAHUE HEOPTaHMYECKHIX
BEIIECTB C TIOMOINBIO KAYECTBEHHBIX PEAKIM Ha WOHBI, pEIIeHUE
HKCTIIEPUMEHTAIBHBIX 3a]1a4

HemeTtannel 1 uX cCoeTMHEHUS

2.1

2.2

OO6mias xapakTepucTHka TajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHnu okucieHus. CtpoeHrne u GU3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — TaJIOT€HOB. XHWMHUYECKHUE CBOMICTBAa Ha MpUMEpeE
xjopa (B3aMMOJICUCTBUE C METa/lIaMH, HEMETaIaMH, IIEJI0YaMH).
XnopoBogopoa. ConsgHasi KUCI0Ta, XUMUYECKHE CBOWCTBA, MOTYUEHUE,
npumeHeHnue. [leficTBue XJjopa H XJOPOBOJAOpOAA Ha OpraHU3M
yesioBeka. BaxkHeime Xmopuabl U UX HaX0XKICHUE B IPUPOJIC

O6mas xapaktepuctuka d31eMeHTOB VIA-rpynmbel. OcoOGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue u
(¢u3nueckre CBOMCTBA NPOCTBIX BEIIECTB — KUCIOpPOJAa U CEpHI.
AnnoTtponHeie  MOAU(UKANUKM KUCIOPOAA U CEphl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOpPO, CTpOCHHE, (U3HUECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI CEpbl KaK MPEJACTABUTENM KHCJIOTHBIX OKCHIOB.
CepHast kucnora, QuU3MYEeCKne M XUMHUYECKHE CBOMCTBa (0OlIMe Kak
NPEJICTAaBUTENS KJlacca KHUCIOT M crhenuduyeckue). XUMHUYECKUe
peaKkIuu, JIeKAIMe B OCHOBE MPOMBIIIUIEHHOTO CHOCO0a MOJYYeHUS
cepHoit kuciotel. [Ipumenenne. Conau cepHOM KUCTOTHI, KAYECTBEHHAS
peakiusi Ha cyiabdar-uoH. Haxoxnenwe ceppl U €€ COCIUHEHU B
IIPUPOJIE. XUMHUYECKOE  3arps3HEHHUE  OKPYXaWIIEd  cpenbl
COCIMHEHUSIMU Cepbl (KHUCIOTHBIE MOXIM, 3arpsi3HEHUE BO3ayXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUS

2.3
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OO6mas xapaktepuctuka »3jeMeHToB VA-rpynmbl. OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCICHHS.  A3O0T,
pacrpocTpaHeHue B Mpupone, GU3UYECKUe W XMMHUYECKHUE CBOMCTBA.
KpyroBopoT a3oTa B npupoje. AMMHUAK, ero GU3HIecKue U XUMHUICCKHE
CBOMCTBa, oJTyueHue U npuMeHeHue. Cou aMMOHUSI, UX PU3HYECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHass peakuusi Ha MOHbI
aMMOHHMsI. A30THasI KHCIIOTa, € ToyueHue, PU3NIECKue U XUMUYECKUE
cBOMcTBa  (0OmIME Kak TPENCTaBUTENsl  Kjacca  KHCJIOT |
cnenududeckue). Mcnonp3oBaHWe HUTPATOB M COJEH aMMOHHS B
KaueCcTBE MHHEPAIbHBIX yA0OpeHud. XUMHUUYECKOe 3arps3HeHUe
OKpY’)Kalollell cpeapl COCAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK[IH,
3arpsi3sHEHUE BO3/1yXa, MOYBHI U BOJOEMOB)

®docdop, amnorponubie Moaudukanuu Gocdopa, dusnueckue u
xumuyeckre cBorctBa. Okcua dochopa(V) u docdopHas Kuciora,
¢u3nueckre W XUMHYECKHE CBOWCTBa, MojydeHue. lcmonb3oBaHme
(dhocharoB B KaueCcTBE MHHEPAIBHBIX YI00pEHUI




2.5

2.6

2.7

OOmast xapaktepuctuka dieMeHToB I[VA-rpymmel. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTIEpos,
QIOTPONIHBIE  MOJIM(UKALUK, PpacHpoCTpaHEHHE B  IPHUPOJE,
¢duzmyeckue W XUMHUYECKHE CBoMcTBa. Ajcopbomus. Kpyrosopor
yriepoja B rnpupone. OKcupl yriaeposa, ux pu3snueckue 1 XuMHYECKue
CBOIICTBa, JACMCTBUE HA KUBbIE OPraHU3MBbI, IOJIyYeHUE U IPUMEHEHHE.
Dkonoruyeckue mNpobdiaeMbl, CBA3aHHblE C okcuaoMm yriepona(lV);
TUNoTe3a TI00aJbHOTO NOTEIUIEHUs KJIMMaTa; MapHUKOBBIA 3((eKT.
VYronpHas KUCI0Ta U €€ CONU, X PU3NYECKHEe U XMMHYECKHE CBOMCTBA,
HoJy4yeHue u npuMeHenue. KauectBenHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U
CEJIbCKOM XO35IHCTBE

[lepBoHayaapbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAX KakK o
COCIMHEHUSAX yriaepojaa (MeTaH, dSTaH, JSTWJICH, AaleTUJIEH, 3TaHOII,
TJIMIIEPUH, YKCyCHas KuclioTa). X cocTaB M XMMHYECKOE CTPOCHUE.
[TonaTne o OWOJIOTMYECKH BaXKHBIX BEIIECTBaX: JKUpaxX, OeIKax,
YIJIEBOJIaX — U MX POJU B KU3HHU YeJOBeKa. MarepuanbHOE €IMHCTBO
OpraHWYECKHX U HEOPTAaHUYECKUX COCTUHECHHI

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOMCTBA, MOJYyYECHHE H
npuMenenune. CoennHeHus KpeMHUs B ipupoze. OOIe npeacTaBIeHUs
00 okcunme kpemHusA(IV) u kpemHmeBoil kucimore. CHIHMKATBI, HX
UCIIOJIb30BAHKUE B OBITY, MEAMIIMHE, MPOMBINUICHHOCTH. BakHeimue
CTpOMTEJIbHBIC MaTepHalibl: KepaMHKa, CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [Ipobiaembl 6€30macHOTO UCTIONB30BAHUSI CTPOUTEIBHBIX
MaTEepHAJIOB B TIOBCETHEBHON KU3HH

2.8

XUMUYECKUN HSKCHEPUMEHT: H3y4YeHHE OO0pa3lioB HEOPraHWYECKUX
BEUIECTB, CBOMCTB COJSHOM KHCIIOTHI; INPOBEACHHE KAaueCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOII0JeHUE MPU3HAKOB UX MPOTEKAHMUS,
OMBITHI, OTpaXXarolKe (HU3NIeCKre U XUMUYECKHE CBOICTBA raJloreHoOB
U UX COEAVHEHMH (BO3MOXHO HCIIOIb30BAaHUE BHJEOMATEPUATIOB);
03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUI0B (TaJIOTE€HUIOB); O3HAKOMIIEHUE C
oOpa3namMu ceppl M €€ COeIMHEHHSIMH (BO3MOXHO HMCIIOJIb30BaHUE
BHJICOMAaTepHasoB); HaOIIOEHNUE Mpollecca OOYTIMBaHMs caxapa TMoJ
JNEHUCTBUEM  KOHLEHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, H3y4YCHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHONW CEpHOM KHCIOTHI, MPOBEACHUE
KauyeCTBEHHOM peakuuu Ha cyib(paT-uoH M HAOIIOJeHHE MpU3HaKa e
MPOTEKaHMs; O3HAKOMJIEHHE C (U3NYECKUMH CBOMCTBaMHU a30Ta,
dochopa w ux  coeauHeHHU  (BOSMOXXHO  HCIOJIb30BaHHUE
BHJICOMATEPUANIOB), OOpa3liaMu a30THBIX U (POchOpHBIX yIOOpEeHMIA;
noJjilyuyeHue, cobupaHue, pacro3HaBaHUe ¥ U3y4eHHUE CBOWCTB aMMHAaKa;
NPOBEJICHUE KaUeCTBEHHBIX peaKIfil Ha MOH aMMOHUA U GocdaT-uOH U

H3y4eHUE [IPU3HAKOB ux MIpOTEKaHUs, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MeIpl0  (BO3MOXHO
HCIIOJIb30BaHUE BHJIEOMATEPUATIOB); U3y4eHUE MoZeIIen

KPUCTAINIMYECKUX  peleToK  anmasza, rpadura,  QyJuiepeHa;




O3HAKOMJICHHE C TPOILECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTMBOrasa; IOJy4YECHUE,
coOupaHue, paclio3HaBaHUE M W3y4YE€HUE CBOWCTB YIVIEKHCIIOIO TIa3a;
MIPOBEJICHNE KAUECTBEHHBIX pEaklUi Ha KapOOHAT- U CHUIIMKAT-UOHBI U
U3y4YECHHE IPU3HAKOB MX IPOTEKAaHMs; O3HAKOMIIEHHE C INPOAyKLIHEH
CUIMKATHOW ITPOMBIIIJIEHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4
10 TeMe «BaxxHelre HeMeTauIbl U UX COSUHEHUS»

MerTaiibl 1 MX COSIMHEHUS

3.1

OOmiass xapakTepUCTUKAa XUMHUYECKHUX OJIIEMEHTOB — METalIOB Ha
OCHOBaHMU MX IonoxeHus B Ilepuogudeckoil cucreMe XMMHYECKHX
anemenToB J[.11. MenzeneeBa u ctpoeHust atoMoB. CTpOE€HHE METAILIIOB.
Merannuyeckas CBA3b U METAUIMYECKass KPUCTAIUIMYECKas peleTKa.
DIIEKTPOXUMUYECKHN 51T HANPSKEHUM METAJIOB

3.2

dusnyeckue M XUMHYECKHE cBoicTBa MeTaysioB. OOmme crnocoObl
noiay4yeHus MmetayuioB. IloHATHe O KOppO3MM METaNIOB, OCHOBHBIE
cnocoObl  3amMThl UX OT Koppo3uu. CrmaBel (cTanb, YYTyH,
TIOPATIOMUHUM, OpOH3a) U X TPUMEHEHHE B OBITY M IPOMBIIIEHHOCTH
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[[lenounble wmeTamibl: TmonoxkeHue B llepuomnueckoid cucreme
xuMuueckux sieMmeHToB .M. MeHueneeBa; CTpO€HHE HX AaTOMOB;
HaxoXJeHue B mpupojae. dusznueckne W XMMHUYECKHE CBOWMCTBA (Ha
npumepe HaTpusl ¥ Kaiaus). OKCHIBl U THAPOKCHIBI HATPHUS U Kallus.
[IprumeHeHne MENOYHBIX METAIUIOB U X COEIMHEHHI
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[IlenoyHo3eMeNbHBIE METa/uIbl MarHud W KaJblIMH: TOJO0KEHHE B
[Tepuonuueckoit cucreme xumudeckux snemeHtoB .M. Menneneena;
CTPOCHME HX aTOMOB; HaxOXJeHWE B mnpupoae. Duzuyueckue u
XMMHUYECKUE CBOWCTBA MarHvsi W Kajbliusa. BaxHeWinne coeauHEHUS
KanbIusl (OKCUA, TUAPOKCUM, coiu). KECTKOCTh BOJBI U CIOCOOBI €€
YCTpaHECHUS

3.5

AmoMmuHui: nonoxkeHue B Ilepmonnueckoil cucTEME XUMHYECKUX
aneMmeHToB /.M. MeHneneeBa; cTpoeHHE aToOMa; HAXOXKJICHUE B PUPOJE.
du3nuecKre 1 XUMUUECKUE CBOMCTBA altoMUHMSL. AMQOTEpHbIE CBONCTBA
OKCHUJA U THJIPOKCHJIA AITFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuoanyeckod CUCTEME XUMHUUYECKHX
anemeHToB .M. MeHneneeBa; CTpOE€HHE aToMa; HAaXOXKICHHUE B
npupoae. duznueckue M XUMHYECKHE CBOMCTBaA »kene3a. OKCUIbL,
ruapokcuabl u conu xene3a(ll) u xenesa(Ill), ux cocras, cBolicTBa U
MOJTy4YECHHE

3.7

XUMHYECKUN HKCTIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METAJIJIOB U
CIUTaBOB, WX (U3WUECKUMH CBOWCTBAMH; W3YYCHHE PE3yIHTATOB
KOPpPO3UU METANIOB (BO3MOXHO HCIIOJIB30BaHUE BHUIECOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHJA KalblUs W HATPUS C BOJOH
(BO3MOXHO MCIOJIb30BAHKUE BUICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB
KECTKOW BOJBI, MpOIECCa TOPEHHS JKejie3a B KUCIOpoae (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEPHUAJIOB); IIPU3HAKOB IIPOTEKAHUS




KaueCTBEHHBIX PEAKIIUH HA HOHBI (MArHUS, KAJIbIIUS, ATFOMUHUS, [IMHKA,
xene3a(ll) u sxeneza(Ill), menu(Il); HaOmr01EHNE M ONTMICAaHUE TPOIIECCOB
OKpaIllMBaHUS IJIAMECHU MOHAMH HATPHS, KaIHs W KaJbIHs (BO3MOXHO
WCIIOJIb30BAHME  BUICOMATEPUANIOB); HCCIENOBaHHEe aM(OTEPHBIX
CBOWMCTB THAPOKCHIA ATIOMHUHHS M THAPOKCHIA IIMHKA, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHeWmme MeTamibl U uxX
COCJIMHEHUSD»

XUMHUS U OKpYyXkKaromias cpena

4.1

4.2

HoBble Marepuanel ¥ TexHOjoruu. BemectBa M Marepuansl B
IIOBCEJHEBHOU JKU3HM 4YejIoBeKa. XHMMHUSA U 300poBbe. besomacHoe
HCIIOJIb30BAHME BEIIECTB M XMMHYECKHX peakiuil B ObiTy. IlepBas
IIOMOLLb [P XUMUYECKUX 0KOrax U OTPaBIICHUX

OCHOBBI IKOJIOTMYECKOM TIpPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
okpyxaromieit cpenbl [IJIK. Ponb XMMUM B pElIEHHH SKOJOTHYECKUX
npo6isieM. [IpupoiHble HCTOYHUKH YTIIEBOAOPOIOB (YIrOJb, MIPUPOIHBIN
ra3, He(dTb), MPOAYKTHl HUX NEpepabOTKH, HX poib B OBITY H
MIPOMBIIIJIEHHOCTH

4.3

XUMUYECKUN SKCIEPUMEHT: U3yueHue o0pa3lioB MAaTepUaNoOB (CTEKIIO,
CIUIaBBl METAIJIOB, TIOJIMMEPHBIE MaTEPHUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMMWU TPEEOBAHMS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM MIPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIeMOro
TpeOOBaHUSA

1

1.1

1.2

1.3

IIpoBepsiemble TpeOOBaHHSA K MPEAMETHBIM Pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMbl OCHOBHOT'0 0011Ier0 00pa30BaHUNA HA OCHOBE
PIocC

HpeI[CTaBJ'ICHI/IeZ

O II03HABa€MOCTU  SBJICHUH  IPUPOIbI, I[IOHMUMAaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKOM HayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, KOMIIOHEHTa O0IIen
KyJbTypbl M TPAKTUYECKOW JESATEIBHOCTH 4YEJIOBEKAa B
YCIOBHSIX COBPEMEHHOTO O0IIECTBA; HOHUMAaHUE MECTa XUMHUH
CpPEeIH IPYTUX €CTECTBEHHBIX HAYK

(0} HAay4YHBIX METOdax IIO3HaHUA, B TOM YHuCJIC
9KCIICPUMCHTAJIbHBIX n TCOPCTHICCKUX METO4ax
HCCIICAOBAHNA BCIICCTB M HM3YUYCHUA XHUMHNYCCKUX peaKHHﬁ;
YMCHHUC HCIIOJIB30BATH MOACIIN JIA 00BSICHEHHS CTPOCHHA
aTOMOB U MOJICKYJ

0 cdepax mpodeccHoHaTbHON NEATEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTHUSMHU, OCHOBAaHHBIMU Ha
JMOCTIDKEHUSX ~ XMUMHYECKOW  HAyKH, YTO  IO3BOJIUT
oOydaromuMes paccMaTpuBaTh XHMHIO Kak cdepy cBoei
Oynymei mpodeccuoHaIbHOM JEATeNbHOCTH U CclesaTh
OCO3HAHHBIN BBIOOP XUMHUU KakK MPO(HUILHOTO MpeaMeTa Mpu
Mepexo/ie Ha YPOBEHb CPETHETO O0IIEro 00pa3oBaHuUs

2.1

Brnanenue cucteMol XMMHWYECKMX 3HAHUW U YMEHUE
MIPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUW, KOTOPAs BKJIFOYAECT:

BKXHEWUIINE XUMHUYECKHE IOHATHSA: XMUMHUYECKUH DIIEMEHT,
aToM, MOJIEKyJa, BEUIECTBO, IPOCTOE U CJIOYKHOE BEILECTBO,
OJTHOPOJIHAsI U HEOTHOPO/AHASL CMECh, OTHOCUTENIbHBIE ATOMHAs
U MOJIEKYJIIpHasT Macchl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIpHBI 00BEM, OKCHI, KHUCIIOTA,
OCHOBaHME, COJIb (CpelHssl), XUMUYECKasl PEeaKUus, peakluu
COCAMHEHHUS, PEaKUUU pPAa3I0oKEHUs, PEaKIuu 3aMEelICHMS,
peakuuu oOMeHa, TeroBOM J(PQEKT peakuu, 35K30- U
DHIOTEPMUYECKHE pEaKLMW, pacTBOp, MaccoBas JI0JIA
XUMHUYECKOTO D3JIEMEHTa B COEJUHEHHMH, MaccoBasl 0N U
NPOLIEHTHAsl KOHLIEHTpAlMs BELIECTBA B PACTBOPE, PO aToMa,
AIIEKTPOHHBIN CIIOI aTOMa, aTOMHas opOUTalb, palyC aToMa,
BaJIEHTHOCTb, CTENEHb OKHUCIEHHUS, XHWMHUYECKass CBS3b,
AIIEKTPOOTPULIATENILHOCTh,  MOJIApHAasi W HENoJsipHas
KOBQJICHTHAsl CBs3b, MOHHAs CBA3b, METAJIMYECKasl CBS3b,




2.2

2.3

KpUCTaJIMYECKask peleTka (aToMHas, HIOHHAs, METaJUIMYeCcKas,
MOJIEKYJISipHasi), HWOH, KaTHOH, AaHWOH, JIIEKTPOJIUT U
HEDJICKTPOJIUT, DJICKTPOJMTUYECKAS TUCCOIMAIIMS, PEaKIIun
HOHHOTO obmeHa, OKHCJIUTEILHO-BOCCTAHOBUTEIHLHBIC
pEaKliy, OKHUCIHWTEIbh W BOCCTAHOBHUTENb, OKHCICHHE W
BOCCTaHOBJICHHE, DJEKTPOJU3, XHUMHUYECKOE pPaBHOBECHE,
obpaTuMbIe ¥ HEOOpaTUMbIC PEAKIIMH, CKOPOCTh XUMHYECKOU
peakuuu, karaauzarop, ITJK, koppo3us MeTamioB, CIIaBbl
OCHOBOTIOJIATAIONINE 3aKOHBI XUMHHU: 3aKOH COXpaHCHUs
Maccel, nepuoandeckud 3akoH J[.M. MenneneeBa, 3akoH
MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTaapo

TEOPUH XUMHHU: aTOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpHs
ANEKTPOJIUTUUECKOMN TUCCOLMAIIIT

3.1

3.2

Bnanenue OCHOBaMH XUMHUYECKOH IrPaMOTHOCTH,
BKJIIOYAIOIIEH:

YMEHHE TPAaBHIBHO HCIOJIb30BaTh HM3YYCHHBIC BEINECTBA W
MaTepHaJIbI (B TOM YUCJIC MUHEPAIbHBIC YI0OPEHUS, METAILIBI
U CIUIaBBI, MPOAYKTHI MEPEPaOOTKH MPHUPOIHBIX UCTOYHHUKOB
YTJIEBOJIOPOJIOB (YIUIs, MPUPOJHOTO Ta3a, HEPTH) B OBITY,
CCIbCKOM  XO3SIICTBE, Ha TMPOM3BOJCTBE U IMOHUMaHHUE
3HAYCHHUS JKHPOB, OCIKOB, VIJCBOJOB Ui OpraHU3Ma
YeJIOBEKAa; YMEHHE IPOTHO3WPOBATH BIIMSHUC BEIICCTB H
XUMHYECKHX TPOLECCOB HA OpraHu3M  4YelloBeKa U
OKPY’KaIOIIYI0 IPUPOJIHYIO Cpey

YMEHHE HHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTHX y9eOHBIX TIPEIMETOB

3.3

HaJIM4YuMe OmbiTa pabOThl C PA3NUYHBIMH HCTOYHUKAMU
uHbOpMAIIMM 0 XUMHUHM (Hay4dHass ¥ HAyYHO-TIOMYJISIpHAs
JUTEpaTypa, CIOBapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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yMEHHE O0OBEKTUBHO OIICHMBATHh MH(POPMAIIMIO O BEIECTBAX,
HX TPEBpAILICHUSIX M MPAKTUYECKOM MPHUMEHEHHH M YMEHUE
UCIIONBb30BaTh €€ ISl pelieHus y4eOHO-TTO3HAaBaTEIbHBIX
3a1a4

Bnagenne  ocHOBaMM ~ MOHSATUIHOrO  ammapara U
CHMBOJIMYECKOTO $I3bIKa XUMHUH JJIS COCTaBIEHUS (HopMyl
HEOPraHMYECKUX BELIECTB, YPABHEHUN XUMHUUECKUX PEaKnii;
ocHoBaMU  xumuuecko  HomeHkinatypel (JUPAC wu
TPUBUAIBHON)

YMeHue OOBSCHATH CBSI3b  TIOJIOKCHUS  DJIEMEHTa B
[Teproguyeckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oOIIee YWCIO  DJIGKTPOHOB),  paclpeaeicHueM
AJIEKTPOHOB IO YHEPTEeTUYECKUM YPOBHSIM aTOMOB IEPBBIX
TPEX MEPUOIOB, KATUS M KAJIbIUS




IIpencraBienne O NEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB (panuyc aToMma,
AIEKTPOOTPHUIIATEILHOCTD), TPOCTHIX M CIOKHBIX BEIIECTB OT

6 MOJIOXKEHUSI 3JIEMEHTOB B [leproauyeckoil cucteme (B MajbIx
neprojax v TIaBHBIX MOATPYINAX) U JIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHune kinaccupuImnpoBaTh:

7.1 XUMHYECKHUE IIEMEHTHI
7.2 HEOPraHWYECKHUE BEMIECTBA
7.3 XAMHYECKHUE PEAKIIUU

8 YMeHue onpenensiTh:

2 1 BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX SJIEMEHTOB,
3apsi MOHA

29 BUJI XUMUYECKOH CBSI3H U TUI KPUCTAJUTMUECKOU CTPYKTYPHI B
COEITMHEHUSIX

2.3 XapakTep cpelbl B BOAHBIX pPacTBOpax BeMIECTB (KUCTOT,
OCHOBaHHUI)

8.4 OKHCJIUTEb U BOCCTAHOBHUTEND

9 YMeHue xapakTepus3oBaTh (U3MUECKHME U XUMHUYECKHE
CBOICTBa:

MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJIOPOJ, TpaduT, aamas,
9.1 KpeMHHH, a30T, pocdop, cepa, XJaop, HATPHUH, KaJnuid, MarHuu,
KaJIbIIUN, aTFOMUHUH, KEJI€30)
CJIOKHBIX BEIIECTB, B TOM YUCJIE UX BOJHBIX PACTBOPOB (BOJIA,
aMMHaK,  XJIOPOBOJOPOJ,  CEPOBOJIOPOJ,  OKCHUIBI U
rupokcuabl MetamoB I-IIA rpynn, amtomunus, meau (II),
9.2 nuHKa, xenesa (II u 1), okcuasr yraepona (II u IV), kpemuus
(IV), azota u docdopa (Il u V), cepsr (IV u VI), cepuucras,
cepHas, a3oTucras, aszorHas, (ocdopHas, yroipHas,
KpEeMHHUEeBas KUCJIOTa U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOICTBAa BEIIECTB B
3aBUCMMOCTM OT HX COCTaBa W CTPOCHHS, NPUMEHEHUE
9.3 BEIIECTB B 3aBHCHMOCTH OT HX CBOMCTB, BO3MO>XHOCTb
MPOTEKAHUS XHMHUYECKUX TIPEBPAIICHUH B  Pa3IUYHBIX
YCIOBUSIX

10 YMCHI/IGU COCTaBJISITh MOJIEKYJISIDHbIE M HOHHBIE ypaBHEHUS

peakIuii, B TOM YHCIIC:

10.1 peakIuii HOHHOTO OOMEHa

10.2 OKHCJIMTEIBbHO-BOCCTAHOBUTEIILHBIX PEAKIINI

103 WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOMCTBA  HM3YyYCHHBIX
KJIACCOB (IpyII) HEOPTAHUYECKUX BEIIECTB

10.4 MOATBEPKIAIOIINX T€HETUYECKYI0 B3AUMOCBSI3b MEXIY HUMU




11

YMeHue BoIUUCIATH (IPOBOAUTH PACUEThI):

11.1

11.2
11.3

11.4

12

12.1

12.2

OTHOCUTCJIIBHYIO  MOJICKYJIAPHYHO HW  MOJISIDHYIO  MacCChI
BCIICCTB, MACCOBYIO JOJKO XHMHYCCKOIO DOJICMCHTA B
COCAMHCHHNU

MaCCOBYIO JOJIO BCIICCTBA B paCTBOPC,
KOJIMYCCTBO BCUICCTBA U €TI0 MACCY, 00BbEM razoB

0 ypaBHEHUSIM XUMHYECKHX pEaKIUd ¢  HaXOIWTh
KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pEareHTOB WM
MIPOAYKTOB pEaKIuu

Bnanenue (3HaHWE OCHOB):

OCHOBHBIMH METOJaMH HAay4YHOTO TMO3HaHHsS (HaOJIOJCHUE,
U3MEpeHue, 3KCHEPUMEHT, MOJEIMPOBAHMUE) MPU H3yUYEHUU
BEIIECTB U XUMUYECKUX SIBIICHUHN; yMeHUE CHOPMYIHUPOBATH
npo0sieMy U MPEUIOKUTh MYTH €€ perieHus

O0e3omacHOi  pabOTBI C  XUMHYECKMMH  BEIECTBAMH,
XUMUYECKOU MOCYAO0N U TaOOpaTOPHBIM 000pYI0BAaHUEM

12.3

13

npaBujiaMd  0€30MacHOTO  OOpallleHusT C  BEIIEeCTBaMHU,
UCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOW KH3HHU, IIpaBHIIAMU
TIOBEJICHHSI B TICJIIX COCPEKEHUS 3JI0POBbS M OKPYKAKOIICH
OPUPOJHON  Cpenbl; TOHHMMaHuWe BpeAa (OMacHOCTH)
BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI OIPEICIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBINIEHUS W TPEAOTBPAIICHHUS WX BPEIHOTO
BO3ECHUCTBUS

Hanuune IPAKTHYCCKUX HAaBBIKOB IUIAaHUPOBAHHUA n
OCYHICCTBJICHHA CICAYIOMUX XUMHUYCCKHUX DKCIICPUMCHTOB!

13.1

W3yuyeHHEe U ONucaHue (U3NYECKUX CBOICTB BEIIECTB;
03HAKOMJICHHE ¢ (PH3UYECKUMHU U XUMHUYCCKUMH SIBJICHUSMU,
OIIBITHI, WJUTIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS
XUMHUYECKUX peaKIuid

13.2

U3y4eHHE CIIOCOO0B pa3esieHHs cMeceit

13.3

13.4

MOJIyYEHUE KUCIOPOIAa U U3YUYEHUE €TO CBOMCTB; IOJyUYEHUE
BOJIOPO/JIa U M3YyYEHUE €r0 CBOMCTB; MOJIyYEHHE YIJIEKUCIIOTO
raza M HW3y4YCHUE €ro CBOICTB; IMOJYyYEHUE aMMHUaKa U
M3y4YEHHUE €ro CBOKCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOU J10JIEN
PacTBOPEHHOTO BEILLIECTBA

13.5

13.6

NpUMEHEHNEe WHAWKATOpOB (TaKMyca, METHIIOpaHXa W
deHondTanenHa) AnIS ONpENeNIeHUs XapakTepa Cpenbl B
pacTBOpax KUCJIOT U IIeJIoueit

HCCICJ0OBAaHUC U OIIMCAaHHEC CBOMCTB HCOPraHNM4CCKUX BCHICCTB
PA3JINYHBIX KJIIACCOB; H3YUCHHC BSaHMOHGﬁCTBHH KHCJIOT C
METalJIaMu, OKCHJaMH MCTAJLJIOB, pPacTBOPUMBIMHA nu
HCPACTBOPHUMbIMU OCHOBAHUAMMU, COJIIMMU, IMOJIYYCHHC




13.7

HEpPaCTBOPUMBIX OCHOBAaHHUM; BBITECHEHHE OJHOTO MeTallia
IpYIMM W3 pacTBOpa COJHM; HCCIEAOBAHHE aM(pOTEPHBIX
CBOMCTB T'MJPOKCHUJIOB QIIFOMUHUS M IIMHKA

PCHICHHUC SKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMaM: «OCHOBHBIC
KJ1aCChI HCOPTaHUYICCKUX COGﬂHHCHHﬁ));
((QHeKTPOJII/ITI/I"IeCKaﬂ AUCCOLNaIUI, «Baxneimue
HEMCTAJJIBI 1 UX COCANHCHUA), «Baxkneimmume MeTaaiabl U UX
COCANHCHUA»

13.8

14

14.1

14.2

XUMHUYECKHE SKCHEPUMEHTBI, WIIIOCTPUPYIOIINE MPU3HAKU
NpPOTEeKAHUS peakluuid HOHHOrO0 OOMEHa; KayeCTBEHHbIE
peaknMy Ha TMPUCYTCTBYIOIIHE B BOJHBIX PAacTBOPAX HOHBI:
XJIOpUA-, OpoMHUa-, HOIU-, cyiabdat-, pocdar-, kapOoHAT-,
CWJIMKAT-aHUOHBI, THAPOKCUA-HOHBI, KATHOHBI aMMOHHUS,
MarHus, Kajbllds, aJIFOMUAHHUS, kene3a (2+) m xenesa (3+),
Menn (2+), MIHKA

VYMmeHue:;

MIPEACTABIATh PE3YJIbTaThl IKCIIEPUMEHTa B ()OpPME BBIBOJIOB,
JIOKa3aTeNbCTB, TrpadukoB U  TaONMUIl W  BBISIBISATH
AMIUPUUECKHE 3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBSI3U MEXIy peallbHO HaOII0JaeMbIMU
XUMUAYECKUMU SBJICHUSIMU U MPOIECCAMHU, MPOUCXOISIINMU B
MakKpo- U MHUKPOMHUPE, OOBSCHATH MPUYUHBI MHOTOOOpa3us
BEIIIECTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPSAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNHU

Kon
1
1.1

1.2

IIpoBepsieMblIil 3J1IEMEHT COePKAHUSA
[lepBoHayanbHBIE XUMUYECKUE TOHSATHS
Yuctele BemecTBa u cMecu. CriocoObl pazziesieHus: cMeceit

ATOMBI U MOJICKYIJIBI. Xumuueckue 31eMeHTh. CUMBOJIBI XUMHYSCKHX
9JICMCHTOB. HpOCTHC 1 CJIOXKXHBIC BCIICCTBA.

1.3

1.4

Xumuueckas Gopmyiia. BanmeHTHOCTh aTOMOB XMMHYECKHX 3JIE€MEHTOB.
CreneHp OKUCIIEHHUS

3aK0H IOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHas Macca.
OtHocHuTEeNIbHAS MOJICKYJIsApHasd Macca. MaccoBas J0JI4 XUMHYCCKOI'O
9JICMCHTA B COCIMHCHHNU

L5

KonnyecTBo BemectBa. Monb. MonsipHass macca. MoJIIpHBIH 00BEM
ra3oB. B3anmocBs3b KOJIMUECTBA, MACChl U UKCIIA CTPYKTYPHBIX €IUHUI]
BEILIECTBA

1.6

duznyeckue M XUMHUYCCKHC SBJICHHSA. XHUMHUYECKas peakuusa u eé
IIPU3HAKHU. 3aKoH COXpaHCHUA MACChI BCIICCTB. XHUMHYECKHE YPaBHCHHA

[lepuonnyeckuit 3axkon u Ilepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB .M. MenneneeBa. CtpoeHue aToMOB

2.1

2.2

2.3

Ilepuonunueckuii  3akoH. llepmoguueckas cucTeMa XHUMUYECKUX
anemeHToB /.M. Menneneesa. I[lepuoabl u rpynmnsl. DU3n4eCcKuil CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYNIIBI HIEMEHTA

Crpoenue aromoB. CoctaB aToMHBIX sjaep. M30Tomel. DJIEKTPOHBI.
CtpoeHue SIEKTPOHHBIX 000J04YeK aTOMOB TEPBBIX 20 XUMHYECKHUX
snemeHTOB [lepunoanueckoi cucremol .M. MenneneeBa

3aKOHOMEPHOCTH B U3BMEHEHNH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX
TPEX IIEpUO/IOB, KaJIns, KJIBLIUS (panuyca aTOMOB,
IEKTPOOTPULIATEIBHOCTH,  METAUIMYECKHUX U HEMETaUIMYECKUX
CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUHU C TMOJIOKEHUEM DJIEMEHTOB B
[Ieproanueckoil CUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa

3.1

Xumuueckass cBsi3b. KoBajieHTHas (mossipHass W HEMOJsApHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh XUMHUUYECKUX 3JeMEHTOB. MoHHas CBs3b.
MeTtammnueckas CBI3h

3.2

Tunel KpUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOHHASI, METAJUIMYECcKast),
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBSI3U

Baxnenmue MNpEACTAaBUTCIN HCOPraHUICCKHUX BCIICCTB. Hemerannsl u
HUX COCIUHCHU. MeTtasibsl U uxX COCAUHCHUA

4.1

Knaccudukanus w HOMEHKIAaTypa HEOPraHHMYECKUX COCTUHECHHIA:
OKCHJIOB (coneo0Opa3yroniue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U




4.2

4.3

HecosieoOpa3yromue;  OCHOBaHMM  (IIENOYM W HEPACTBOPUMBIC
OCHOBaHUS); KHCIOT (KHUCIOPOJCOAEpk alue U OECKUCIOPOIHBIE,
OJTHOOCHOBHBIC 1 MHOTOOCHOBHEIC); COJICH (CPeTHUX U KUCIIBIX)

duznyeckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpO/a, XJOpa, KHCIOpona, cepsl, as3ora, ¢ocdopa, yriepona,
KpEeMHUS

duznyeckue M XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB:
JTUTHS, HATPUS, Kajaus, MarHus W KaJblUs, AJTIOMUHUS, >Kele3a.
DNEeKTPOXUMUYECKUHN Psi/l HANIPSHKEHU METaIOB

4.4

4.5

4.6

Ou3n4yeckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUN
HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOAA, aMMHaKa

dusznyeckue ¥ XUMHUYECKHE CBOMCTBA OKCHIOB HeMeTauioB: cepbl (IV,
VI), azora(Il, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(1V).
[TonydyeHue OKCUI0B HEMETAIOB

Xumudeckue cBoicTBa OKCUIOB: MeTaioB [A-IIIA rpynm, 1uvHKa,
meau(Il) u xeneza(1l, III). Ilonyuyenue okCua0B METAIIOB

4.7

4.8

XUMHYECKHE CBOWCTBA OCHOBAHHN M aM(pOTEPHBIX THIPOKCUIIOB (HA
puMepe THUAPOKCUAOB aJIOMHHUS, Keje3za, IuHKa). llomyuyeHue
OCHOBaHUU U aM(POTEPHBIX TUIPOKCUIIOB

OOmue  XMMHYECKHE  CBOWCTBA  KHCIOT:  XJIOPOBOJIOPOIHOM,
CEpPOBOJIOPOJIHOM,  CEpHUCTOM, CEepHOM, a30THOM, (dochopHOi,
KPEMHUEBO, YTOJIbHOM. Oco0ble XUMHYECKHE CBOICTBa
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KuCaOT. [lonydeHne Kuciaor

4.9

OO01ne XuMHYECKHe CBOMCTBA cpeiHuX cojell. [lomyuenue coneit

4.10

4.11

[Tonyuenune, coOupaHme, paclo3HaBaHUE BOJOPOJAA, KHCIOPOJa,
aMMHaKa, yriIeK1ciIoro ra3a B jaboparopun

ITonydyenne amMuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBIIIJICHHOCTH.
Oo61ue cnocoObl MOJIYyYeHHs] METAILIIOB

4.12

I'eneTnueckas CBA3b MCKIY KJIaCCaMU HECOPTAaHUYICCKUX COGI[I/IHCHI/Iﬁ

XUMHYECKUE PEAKIINU

5.1

5.2

5.3

54

Knaccudukanus XMMHUYECKHX peaklMid MO pa3MyHbIM MPU3HAKAM: T10
YUCIIy U COCTaBY YYacCTBYIOLIMX B PEAKIMHU BEILECTB, 10 TEIJIOBOMY
3¢ eKTy, 10 N3MEHEHUIO CTEeTIeHEH OKUCICHNUS XUMHUYECKUX IEMEHTOB

TemmoBoit  3¢p¢dexkT XUMHUECKOH  peakmuu, TEePMOXUMHUYECKHE
ypaBHEHUS. DK30- M JHIAOTEPMUYCCKUE peaknuu. TepMOXUMHUYECKUE
ypaBHEHUS

OKHUCIUTEITHLHOBOCCTAHOBUTEILHBIE peaKkuuu. OxkucIuTenu "
BoccTaHOBUTENH.  [Iporecchl  OKHUCIEHUST M BOCCTAHOBJICHMSI.
DNEeKTPOHHBIN 6aaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON PEAKITUU

Teopuss  3JIEKTPONUTUYECKON  auccouranuu. KaTHOHBI, AaHUOHBI.

DNEKTPONUTHl U HEIEKTPOJIUThl. CUIIbHBIE W CJIa0ble AJIEKTPOJIUTHI.
CreneHp qUCCOLUAIINN




5.5

Peakuyu voOHHOTO OOMEHa. YCIOBHMS NPOTEKAHUS PEAKLM HMOHHOTO
0o0OMeHa, IIOJIHbIE U COKPAIIEHHbIE HOHHBIE YPaBHEHUS PEAKIIUI

X¥UMHS ¥ OKpY’Karollas cpena

6.1

BemecTBa n Matepraibl B IOBCEIHEBHOM KU3HU 4elloBeKa. bezonacHoe
UCMOJIb30BAHUE BELIECTB M XUMHUYECKHUX peakuuil B Ja0OpaTOpUH U
obITy. [lepBas moMoLIs YU XMMHUYECKUX 05KOTaX U OTPABICHUSIX

6.2

6.3

6.4

6.5

XUMHYECKOE 3arps3HEHUE OKPYXKaIoIIeH cpelnbl (KUCIOTHBIE OXKIIH,
3arpsi3HEHUE  TOYBBI, BO3AyXa M  BOJOEMOB), CIOCOOBI  €ro
npenoTBpamenuss llpenenpHass momycThmasi KOHILIEHTpalWsl BEUIECTB
(ITAK). Ponb XuMUK B PEIICHHH 3KOJIOTHYECKUX MPoOIeM. Y CHIICHHE
NapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO CIIOSI

[Ipumenenue cepol, azora, Qocdopa, yriaepoma, KpeMHUS H UX
CO€IMHEHUN B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CEIbCKOM
xo3siictBe. IlpuMeHeHHe MeTaluloB M CIUIAaBOB  (CTajb, YYTYH,
JIOPATIOMUHUM, OpOH3a) B OBITY U MPOMBINIICHHOCTH UX COCAUHEHUHU.
[ToHsiTHE O KOPPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT
KOppO3uu

[IpupoaHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojib, HPHUPOAHBIA ras,
He()Th), MPOAYKTHI HX MepepaboTku (OEH3MH), UX poJib B OBITY U
MPOMBIIIIJIEHHOCTH

[lepBoHauanbHble TMOHATUS 00 OpPraHWYECKUX BEIIeCTBAX KaKk O
COCMHECHUSX yriiepojga (MeTaH, OTaH, OTHJIEH, alleTUJICH, JTaHOJI,
TJUIEPUH, YKCycHas kuciora). [loHsTHe O OWONOTHMYECKH Ba)KHBIX
BEIIIECTBAX: JKUpaX, OelKax, YIJIeBOAaX — M UX POJIM B )KU3HU YEJIOBEKA

Pacuérer;

7.1

o ¢popMysiaM XUMHUYECKUX COCTMHECHUM

7.2

Macchl (MaccoBO¥) J0JTH PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust: 8-i kiacc: 0a30BbIN YpPOBEHB: YUEOHUK; 5-€ U3AaHue, epepadoTaHHOe
INabpuensan O.C., Octpoymos U.I'., Cnankos C.A. AKIIMOHEpHOE 00IIECTBO
«M3narensctBO «IIpocBenienne»

» Xumusi: 9-i1 knacc: 0a30BbIi YPOBEHB: YUEOHHUK; 5-€ U3aHue, nepepadboTaHHoe
IMabpuensu O.C., OctpoymoB WN.I'., CrankoB C.A. AKITMOHEPHOE OOIIIECTBO
«3marensctBO «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI JISI YYUTEJIA

1. Xumus. 8-9 kiaccel. ba3zoBbiil ypoBeHb. MeToAMYECKHE PEKOMEHIALINH K
yueOHukam ["abpuensna O. C., Octpoymona U. I'., Cnagkosa C. A.

2. Xumusi. [Inanupyemsie pesynbratel. Cuctema 3agaHuid. 8—9 kiaccsl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomekuus nu@poBbIX 00pa3oBaTEIbHBIX
pecypcoBy

2. http://windows.edu/ru, «kEquHoe 0kHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbiii IEHTP UHYOPMAITMOHHBIX
00pa30BaTEIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3IaHUH, YIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB I 00ILIEro
oOpazoBaHus

5. http://www .portalschool.ru, [lIkonbHbII mopTan

6. http://www.ict.edu.ru, @enepanbubiii nopran «MHpopmaonHo-
KOMMYHUKAIIMOHHbIE TEXHOJIOTHH B 00Pa30BaHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBemieHus
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas a1eKTpoHHAs IIKOIA
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