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NOACHHTEJBHAH 3ATITHCKA

[lporpaMma 1o XHMHH Ha YPOBHE OCHOBHOTO o0miero odpasoBaHHsA
COCTABIEHA HA OCHOBE TpeDOBAHWH K pelynsLTaraM  OCBOCHHHE OCHOBHOM
00pPA30BATENLHOH NPOTPAMME] OCHOBHOTO 0DILETD 0DPA30BAHKUA, NPEICTABIECHHBIX
B OI'OC 000, a Taxke Ha ocHOBE (peslepanbHOi padoueil NPoTrPaMMBbl BOCTHTAHHS
H C YY9E€TOM KOHUENUHH NpenojasaHus  y4edHOro npeaMera «XHMHA» B
o0pazoBaTenbHeIX oprasianuax Pocouickoil Menepanmn.

[lporpamma no xumun jgaért npejctTasieHie o uensx, odmeld crparteruy
00VHEeHHA, BOCHHTAHHUA ¢ pPaiBATHA OOVHAIOUIMXCA CPEACTBAMM  YUYECOHOIO
nmpeaMeTa, YCTaHABITHEACT pba3aTenbHOe NpEIMETHOS COOCPAaHHC,
NpeaycMarpHBacT pacnpeieneHHe ero no KnaccaMm H CIPYKTYPHPOBAHHE MO
pazaciaaM | TEMaM IporpamMMbl M0 XHMHH, ONPEICITACT KONHHECTBEHHBIE H
KAYECTBEHHBIE XAPAKTEPHCTHEH COJIEPKAHHA, PEKOMEHIYEMYIO
NoCICI0BITENRHOCTL H3YHEHHA XHMHRH C }"—]ETGM MERMPEAMCTHRIX H
BHYTPHIPEIMETHRIX  CBA3CH, JOMHKM  y4eDHOTO Mpouecca.  BOIPACTHBIX
ocobennocTeil  O0yHaOWMXCA, ONpelenseT BOIMOWKHOCTH MpeaMeTa  [UiA
peannzauum TpeboBaHHIl K pesyibTataM OCBOCHMA OCHOBHOMN o0pajoBarenbHOil
MpOrpaMmMbl Ha YPOBHE OCHOBHOTO oDmiero obpasoBaHud, a Taxke Tpebopanuii K
PE3IVIILTATAM GE}I'LIEHH!I XHMHH H: YPOBHE Henen H3IYHCHHA NPCAMOTa M OCHOBH BLX
BHIOR }’HEEIIU*HU]HEBH.TEJ]I:HDE ACHATCNBHOCTH ﬂﬁ‘j"‘-lﬂlﬂlllﬂ‘rﬂﬂﬂ nog  OCBOCHHMKY
YHeOHOTO COACPHKAHNA.

FHaune XUMHH CAYKHT OCHOBOI Ui QOPMHPOBAHUA  MHPOBOZIPCHUA
0DYUAIOWETOCH, €ro NPeICTaBICHHIT O MATEPHATLHOM CAHHCTBE MMPA, BAKHYIO
PO HIPAKOT (POPMHPYEMBIE XHMHEH NPEACTABICHHA O B3aHMONPEBPALLCHUAX
IHEPIrHH U 00 IBOMIOUHK BCILECTB B NPHPOJIE, O NYTAX pelieHns riodanbHbIX
NpodieM YCTONYMBOIO PA3BHTHA YEI0BEYECTBA — ChIPLCBOH, MHEPreTHYCCKOMH,
MUILEBOH W IKON0THYecKoi De3onacnocTH, NpobieM 3ApaBooXpaHeHis,

HiyueHHe XHMHH:

CNOCODCTBYET  PCANH3ALAN  BOIMOWHOCTEH  JUIM  CAMOPasBHTHA W
hopMuUpOBAHNA KYILTYPL THYHOCTH, ¢f obuel B PyHKIHOHANLHON IPAMOTHOCTH;

BHOCHT BKIAA B (JOPMHPOBAHHEC MBIIUIEHHA W TBOPUYCCKHX cnocobHOCTE
ODYYAIONIMXCH, HABBIKOB HMX  CAMOCTOATEARHON  yueOHOH  JeATeJBHOCTH,
IKCTICPHMCHTANIBHBIN. W HCCACIOBATCABCKHX  YMCHHI, HCOOXOIHMBIX Kak B
MOBCEIHERHOH HHIHH, TAK H B NpofiecCHOHATLHONH JIEATENRHOCTH,

IHAKOMHT CO CHCUHPHKOH HAYMHOIO MBIUICHHA, 3aKIaJLIBACT OCHOBEI
HEIOCTHOIO BINJIAAA HA ¢JHHCTRO NPHPOJILL 0 9¢N0BCKA, SBISETCA OTRETCTREHHRIM
ITANOM B (POPMHPOBAHHN ECTECTBEHHO-HAYYHOH TPAMOTHOCTH 0DYUaOIIHXCH,



cnocobeTeyeT (POPMHPOBAHHID LUEHHOCTHOID OTHOLICHHA K ECTECTBEHHO-
HAYYHBIM IHAHHAM, K MPHPOJE, K YEN0BEKY, BHOCHT CBOI BKJIAJ B AKONOrHYECKOE
obpazopanne 00Y4AIOIIHXCA.

Hanuslie wanpasaeHus B O0YVHMEHHH XHMHH 0DeCnedHBarOTCH CrneunpHKoii
conepkaHua  yq4eDHOro  NpeaMera, KOTOpuil  #ABNAETCA  NeJarorMuYeckH
ATANTHPOBAHHEIM OTpaKeHHeM DA30BOI HAYEN XHMHH HA ONpeaenéHnoM rTane e
Pa3BHTHA,

Kypec xuMHH H8 YyPOBHE OCHOBHOIO 0DWEro 00pa3OBAHHA OPHEHTHPOBAH HA
ocBoeHHE ODYUANOUMIMMHCE CHCTEMBl NEPBOHAYANLHLIX NOHATHI XHMHH, OCHOB
HEOPTAHMYECKOH XHMHMHM W HEKOTOPBIX  OTACHBHBIX  FHAYMMBIX  TOHATHI
{}pl'ﬂllH‘{E‘ﬂﬁﬂﬁ KHMHM,

CTpyKTypa CONEpKAHHA MPOrPaMMEL 10 XHMHH C(IOPMHPOBANA HA OCHOBE
CHCTEMHOIND nojaxona K eé HIYHCHHIO, Eﬂﬂﬂpﬂ(ﬂllllﬂ CHRIANMBACTCH M3 CHCTCMBI
NOHATHH 0 XHMHYECKOM AIEMEHTC H BCLHICCTRE M CHCTEMEI NOHATHH O XHMHYECKOH
peaki, OO6e  TH  CHCTEMBI  CTPYKTYPHO  OPraHM3oBaHBl 10 NPHHLMIY
NOCACAOBATCABHOID PAIBHTHA FHAHMI HA OCHOBC TCOPETHYCCKHX IIP-EHE'I’HBJ'WHHE
PAIHOro YPOBHSA:

— ATOMHO-MOICKYIHPHOTO YYEHHA KAK OCHOBBI BCETO eCTECTBOSHAHMS;

— llepuoauyeckoro sakona . M. Menaeneesa kak OCHOBHOTO 3aK0HA XHMHH,

— YHEHHA O CTPOSHHH aTOMa H XHMHYECKOI CBAIH;

—  [peacTaBneHwit o0 ANEeKTPONHTHYECKOH JHCCOUMAIMH  BEIIECTE B
pacTBopax,

Teoperuueckne 3HAHMA PACCMATPHBAKYICH HA OCHOBE IMIHPHYECKH
MONYHEHHBIX H OCMBICICHHBIX (PAKTOB, PA3BHBAKOTCH NMOCNEN0BATENILHO OT OAHOND
YPOBHS K IPYTOMY, BRITIONHAA (hVHKUHH 00BACHEHHS H TPOTHOIHPOBAHKA CBOHCTE,
CTPOCHHA W BOIMOKHOCTEH MPaKTHYECKOID NMPHMEHEHHA H MOTYHeHHA HIYYaeMBIX
BELLECTH.

Oceoenne nporpamMssl N0 XHMue  cnocobcreyer  popMHpOBaHMIO
MPEACTABACHHA O XHMHHECKOi COCTABNAIONICH HAYHHONH KAPTHHBLI MHPA B JOIHKE
e CHCTEMHOI NPHPO/ILI, UEHHOCTHOTO OTHOIICHHA K HAYYHOMY 3HAHHIO H METO/1aM
nosHanug B Hayke, HiayueHne XHMHH NPOHCXOIHT ¢ NPHBACHCHMCM JHAHMH M3
patee wiaydeHubx ydedunix npeameron: «Oxpyaawommii mups», «bunonorus. 5-7
Knaccein i «Puinka. 7 knaces.

[pi  W3yuCHHH XHMHH  OPOHCXOAMT  (OPMHPOBAHHE 3HAHMI  OCHOB
XHMHYCCKOH HAVEH KKk obnacTu CORPCMCHHOIO CCTCCTBOIHAHHA, !Ip'ﬂH‘l’HqEﬂHﬂﬁ
JEATCALHOCTH YCAORCKA H KAK 0JH0T0 H3 KOMITOHCHTOBR MHpﬂHDﬁ KEVILTYPhI. Janaua
j"‘-lf.‘ﬁHﬂl'ﬂ NpeaMeTa COCTOHT B liTﬂpHHpﬂHEHHH CHCTCMB! XMMHYCCKHX IHAHME —
BAMHCHILINX ¢IHHTIJH. MOHATHI, 3AKOHOR K TCOPCTHYCCKHX HOAOWEHII, HOCTYITHBIX
oGo0uIeHHiT MHPOBO3IPEHUECKOIO XAPAKTepa, AILIKA HAYKH, B NpHOOLIEHMH K



HAY4YHBIM METOJaM MOIHAHMA NPH HIYMEHHH BEIIECTBE H XHMHHECKMX peakumii, B
(hopMHPOBAHHH K PAIBHTHH NO3HABATEILHEIX YMEHHIH H HX NPHMEHEHHH B yuelHO-
NO3HABATEIBHOH W y4eOHO-HCCIeN0BATEILCKOH ASATENBHOCTH, OCBOCHHH NPaBHII
DesonacHoro o0palleHNs ¢ BELIRCTBAMH B NMOBCEAHEBHOH HMHIHH.

[lpu M3yHeHHH XHMHH HA YPOBHE OCHOBHOTO obluero o0pazoBaHHA BAKHOE
IHAYCHHE NPHODPEIH TAKHE LeIH, KIK:

— (hOPMHPOBAHHE HHTE/UIEKTYAILHO Pa3sBHTOH NHYHOCTH, TOTOBOH K
caMoo0paloBaHHIO, COTPYIHHYECTBY, CAMOCTOATEALHOMY MPHHATHIO PELISHHH,
CcnocoOHOI aTanTHPOBATHCA K DBICTPO MEHAIOIIHMCS YCIOBHAM WHIHH;

—  HANpaBiCHHOCTH OOYYEHHA HAa  cHCTEMATHYECKoe  npHodleHHe
OOYVHAIIIMXCA K CAMOCTORTENBHON MOIHABATENLHOH JEATENLHOCTH, HAYYHBIM
METOAAM TIOIHAHHA, (DOPMHPYIOLIMM MOTHBALMIO W paiBHTHE cnoco0HOCTel K
XHMHH;

— oDecnevueHne YCIOBHH, CNIOCODCTBYIOMIHX NMPHODPETEHHID 00YHaOIHMHACA
OnbITa pa3nooOpaiHOl JEATENBHOCTH, TOJHAHHA H CAMONOIHAHHA, KIHOMEBRIX
HABLIKOB (KJIIOYEBRIX KOMMOETEHLIHH), MMEIIIHY YHMBEPCAINLHOE IHAYCHHE [
Pa3THYHLIX BHIAOB JeATENbHOCTH]

- (popuupopanne obmwel  QYHKUHMOHANLHOI M eCTECTBEHHO-HAYTHOM
rPAMOTHOCTH, B TOM “HCIE YMeHHH O0OBLACHATE M OLEHHBATH ABICHHA
OKPYRAKOMIErD MHPA, HCNONbIYA 3HAHHA M OABIT, MOMYYEHHBIE TPH HIVHEHHH
XHMHH, IPHMEHATL HX TIPH PEIIEHHH NMpodaeM B MOBCEAHCBHOH MHIHH H TPY/10BOI
JeATeNLHOCTH;

= popuuposanne Yy o0YHRKOUIMXCA  TYMAHHCTHYECKHX  OTHOILEHHIT,
NMOHHMAHHA LEHHOCTH XHMHYECKHX 3HAHWH 08 BeIPADOTEH IKONOrHYECKH
nenecoodpaiHoro noseleHus B ObITY M TPYAOBOH JCATENLHOCTH B LEAAX
COXPAHEHHA CBOErD 310POBLA H OKPYKAIOMIEH NPHPOIHON CPeL;

~ PA3IBHTHE MOTHEALMM K 0DYHEHHIO, COCODHOCTEH K CAMOKOHTPOMO H
CAMOBOCITHTAHHID HAa OCHOBE YCBOGHHA oDIIEwenoBevMecKHX  LEHHOCTEl,
FOTOBHOCTH K OCOIHAHHOMY BRIOOpY NpoiHas W HANPABACHHOCTH AAMLHEHINEro
00VHCHHA.

O0mee 4HCA0 4acos, OTBEAEHHBIX A W3YUCHHA XHMHH Ha YPOBHE OCHOBHOIO
obuiero obpazosannn, cocrasaser 136 wacos: B 8 knacce — 68 uwacos (2 waca B
Hegento), B 9 knacce — 68 gacos (2 waca B Hegemo).



COAEPAAHHE OBYUYEHHA

8 KJACC

IepponavaibHbe XHMMHHECKNE NOHATHS

[peamer xumun. Poiab XUMHH B EHIHH Yen0BEKd, XHMHA B CHCTEME HAYK.
Tena n mewectea. OuIMYECKHE CBOHCTBA BEINCCTB. AIPErdTHOE COCTOAHHE
pewects, Tlowarne o Meronax nosnanus B xumun, HYucrsie semecrsa m cMmecH,
Cnocodnl pasiencHms cMmeceil.

ATOMBI M MONCKYJIb. XHMHYCCKHE MeMeHThL CHMBOIB XMMHYECKHX
AMEMCHTORB, I'Ip{:r:n-u: H CIIOAHBIC BELICCTRA, :"'AT{'IHII(‘I-ML'IIIEH}’JIHDHHE' YHCHHC.

XHMHYECKan {]'ll.}]'.lM}f.?IEI. BaneHTHOCTL ATOMOB XHMHYCCKHX WIEMEHTOR. 3aK0H
NMOCTOAHCTRA cocTapa BewecTs. OTHOCHTENBHAR aTtoMHas macca, OTHOCHTEILHAS
MOJICKYJIAPHAA Macca. Maccoras 1008 XHMHYCCKONO MICMCHTA B COCIHHEHHH,

Komngectso semectsa. Mok, Monapnas macca. Bisanmoceass konnuecTsa,
MACChl M HMCIA CTPYKTYPHBIX eannnn  sewecrsa. Pacuérm no  dopmynam
XHMHYECKHX COCIMHEHMIT.

(DHINYSCKHE H XHMHYECKHE ABICHHA. XHMHYECKas PeakiHa 0 e¢ NPHIHAKH.
JakoH COXpaHCcHHR Macchl BCUICCTB. XHMHUCCKHCE ypasrenna. Knaceuduraims
XHMHYMECKHX PLakiHil (COSIHHEHNA, PAVIOKEHH, JaMeleHHnd, oOMeHa).

Xumuveckui sxenepumenm:

IHAKOMCTBO C XHMHYECKOH Mocyaoi, npasunami padoTel B 1adopaTopHd |
npHEéMaMi odpantieHHs ¢ 1adopaTopHLIM 0DOPYAOBAHHEM, HIYHEHHE H ONHCAHHE
(PHIHYECKHX CBOHCTBE ODpa3sloB  HEOPraHWYECKHX  BEIECTB, HabIW/AEHHE
(hwsH4uecKHX (TIABJIEHHE BOCKA, TadHHE NbJ4, PacTHPAHHE caxapa B CTYIIKE,
KHIIEHHE H KOHIEHCAlMA BOALI) H XHMHYECKHMX (FOpEeHHE CBEYH, NPOKATHBAHHE
MEIHOH MPOBOIOKH, BIAHMOACHCTBHE MEIA ¢ KHCIOTOH ) ABICHHH, HADIIOACHHE |
OMUCAHHE NPHIHAKOB NPOTEKAHHA XHMHYECKMX peakuMii (paznomeHHe caxapa,
B3AHMO/ICHCTBHE CEPHOH KHCIOTHL C XA0puaoM Oapusa, paiiomkeHHe rHIAPOKCHIA
mean (1) npu Harpesanuy, B3aUMOACHCTBHE Xenesa ¢ pacTeopom conn sean (11),
H3ydeHne cnocoDOB pasgencHHs CMeceil: © NMOMOULLK MarHuTa, (GHILTPOBaHHE,
BLINAPUBAHHE, IHCTHIAIHA, XpOMATOrpaldus, MPOBEACHHE OYHCTKH [OBAPSHHOM

coNH,  HADMIOJCHME M ONHMCAHHE  PE3YNLTATOB  NPOBEACHHA  ONbLITA,
WUICTPHPYIOILCTO  33KOH COXPAHCHHA MAcChl, COIAHHE MOJSNeH MOJeKyn
{IapoCTePKHEBBIX ).

Bamuneiimmne NPEACTABHTEIN HEOPIAHNYECKNX BCILECTE

Bosayx — cmecs razos. Cocrae Bosayxa. Kucnopom — IeMeHT H NpocToe
pemecTso. Haxomaenwe kucnopoga B onpupoge, UIMHECKHE H XUMHYECKHE
croiictea  (peakumun ropesms). Oxcuast. lpumenenne wncnopoga. Cnocodbi
nojydeHns  kucaopoga ® nalopatopud W npombiiUiennoctd.  Kpyrosopor
KHCIopoaa B npupoie. O30H — aIoTponHas MoaHgHKaIHG KHCIopo/ia.



Tennosoii »pdext XuMHdecKoil peaxkuun, TEPMOXHMHYECKHE VPaBHCHHA,
IE3I0- H IHIOTCPMHYMECKHE DCAKIIHH. Tonaueo: YOl H METHH. ?AET]'JH'EHEHHE
BOAIYXA, YCHIACHHE NapHHKoBOTO MpiberTa, paspylieHHe 030HOBOID CII0A.

Bonopoa — aneMent u npocToe pelectso. HaxomeHne Boiopoaa B NpHpoJIE,
d]H']-HT-lE'CKH'E H XHMHYECKHE CROHCTRA, NPHMEHCHHE, Crnocodbl NOIYHCHH, Kuncaorm
H COJTH.,

Monspusiit 00BéM razos. Pacuérsl 1o XUMHYECKHM YPABHEHHAM,

Musmyeckne  csoiictea  Boasl. Boaa kak  pacteopurens.  Pactsopbi.
HachileHHslie B HEHACHIEHHLIE pPacTBOPL. PacTBOpHMOCTL BElWIECTE B BOJC.
Maccosas 2018 BEIIECTBA B PACTBOPE. XHMHYECKHE CBOHCTBA BOALL. (CHOBAHMA,
Pones pacTBOpPOB B NPUPOIE H B KMIHM YenoBeka. Kpyrosopor BOIkL B NpHpoeE.
Jarpasnenne npHpoAnLIX BoA. OXpana v OYHCTEA NPHPOLHBIX BO.

Knacendnraima neopranmgecknx coeamnnennii. Orenaw. Knacendmranma
OKCHAOB:  coneodpasylomie  (OCHOBHBIE,  KHCHOTHEIE,  amiporepusie) w
neconeobpasyiomme. Homenknarypa okcHaoB.  DHIHYCCKHE M XHMHYCCKHE
croiicTea okcnaos, [onyuenne okennos.

Ocuosannn.  Kinaccndukaums  ocHOBaHMi:  WENOYH W HEPACTBOPHMBIC
ocHopanng, Homenknarypa ocnopannil. @OH3HYCCKHE B XHMHYECKHE CBOHCTBA
ocrosanuii. [Tonyvenne ocnorannii.

Kunenorsl, Knaccudmrannas kncnor. Homerknarypa kncnor, PHIHYECKHE H
XHMHYecKkne croiictea kucnoT. Paa akrusnoctn wmeranaos H. H. bekerosa,
[MonyueHne KucnoT,

Conn, Homenknarypa coneii. Mu3ntieckue 0 XHMHYECKHE cBoiicTea conel.
[Momyuenne coneil.

['eHeTHYECKAS CBA3L MEATY KnaccaMi HEOPraHHYeCKHX EI}E,IIHHE.‘HHrI.

AXumnueckuis Ikcnepumenn:

KAMECTECHHOE ONPENCIIEHHE CONCPEIHHE KHCIOPO1d B BOIIVIE, MOINTVHEHHE,
UﬂE‘rHPEHH-EL pacnoiHaBaHHE H HIYHEHHE CBOHCTE KHCIIOpOa4d, HE'E.TH{];[EHHE
BIAHMOJICHCTBHA BEIIeCTB C EHCIIOPpOAOM H  YCIOBHA BOIHHEHOBCHHA H
MpeKpacHis ropeHins {numapa]. OFHAKOMACHHE C DEPE‘! HaMH OKCHI0B H ONMACAHHE
HX EHﬂﬁETH, MOAY4YEHHE, EDEH[}EHHE, Pacino3HaBaHHe H H3IYUCHHC CBOHCTR
BOJAOPOAA (FOPEHHE), B3IAHMOAEHCTENE BOJOPOIA ¢ okcHaoM Mean (1) (sosmoxno
HCMTOITBIOBAHMT EH,EIEDMHTE]]HH..I’IEB}. HaDmoaeHHE DEPEHI.I.DB BCIHNECTH KOMIHYECTROM
| MO, HOCACOOBAHHE ocobennocTei PACTBOpPEHHA BCILICCTE © pEllIIH'-IHDﬁ
PACTBOPHMOCTEH), NMPHIOTOBISHHE PACTBOPOBR C ONPEASICHHOH MAcCOBOH I0JieH
PACTROPEHHONO BELIECTBA, BIAMMOACHCTBHE ROIALI € METALIAMH (HATPHEM H
EE]JIL{IHEM} {BD'EIM{IH{HD HCITTOIBIOBAHIIC HH..‘IE‘GMEITE]]HEIIIDB}. HECICIOBAHHT
Gﬁpﬂ']l.lﬂﬂ HEOPraHH4YECKHX BEMIECTHE PAa3IHYHbIX KNACCOR, HE.\EJIID.EI.EHHE HAMCHCHHNA
OKPaCcKH HHIHKATOPOB B PACTBOPAX KHCIOT M WEA0YeH, HIYUeHHe BIaHMO1eHCTBHA



okcuaa meau (1) ¢ pacTropoM cepHOR KHCIOTHI, KHCIOT ¢ METAIUIAMH, peakini
HEHTPAIH3ALNH, MONYYEHHE HEPACTBOPHMBIX OCHOBAaHHI, BBITECHEHHE OJHOIO
METANIA JAPYITHM H3 PACTBOPA COJIH, PELIEHHE IKCTICPHMEHTAIBHBIX 3244 N0 Teme
¢« Bamueimme K1acchl HEOPTAHHYECKHX COS/IHHEHHITY,

MNepuoanuecknii 3axon w  [lepuoanyeckan cueTeMa  XHMHYECKHX
anementos JI. M, Menaeaeesa, Crpoenne aroMoB, XUMHUYECKAH CBHIb.
OKNCARTENLHO-BOCCTAHOBHTEILHBIE PEAKIINKT

[Tepeuie nonwiten Knaccumrannn Xumudeckux nemenros. [lowstie o
IPYNNax CXOAHBLIX  WIEMEHTOR (IHENOUHLIC W ENOYHOIEMENbHLIE MeTaNIb,
Fafl0reHbl, HHEPTHLIE TA3bl), JINEMEHTDI, KOTOpLIe 00pasyioT ampoTepHble OKCHILI
H FHIPOKCHILBLL.

Hepnoamuecknii sakon. [epuoamyeckan cuereMa xuMuyeckux mementos J1
H. Menneneepa, Koporkonepuoasan n uimmnnonepnoanan dopmer Hepuoanaeckoi
cHeTeMbl Xumudeckux wementoe JI. M. Mengeneesa. [lepwoaw u rpynnsl.
DHIHUECKHI CMBICH NOPAAKOBOTO HOMEPA, HOMEPOR NEPHOA H IPYIIIL YVIEMEHTA.

Crpoenne atomos. Coctae aromusix azep. Hiorons. Dnexkrponst. Crpochne
WEKTPOHHBIX  oDonodek  aroMos  nepeeix 20 XEMHYCCKMX  WICMCHTOB
[Mepnognueckoii cneremnr JI H. Menneneesa., XapakrepueTika XHMHYECKOTO
AeMenTa no ero nonoxenwio B [epuoamueckoii cnereme J1. U. Menneneesa,

JAKOHOMEPHOCTH HIMCHCHHA pPaAHyCca aToMOB XHMHYECKHX WICMEHTOR,
METANITHYSCKHX W HEMETAUTHYECKHX CBOHCTR MO IPYNINaM W NepHoiaM,

Inavuenne INepuoanyeckoro sakona u [epuoanueckoil cHCTEMBI XHMHYECKHX
FEMEHTOB /AR pasBuTHA Haykn W npaktuke. JI. M. Mennenees — yuénslii
rpak/IaHHH.

Xumuueckas cBa3b, KopanentHas (NonspHas W HENONAPHAA) CBA3L.
IMEKTPOOTPHIETENBHOCT XHMHYECKHX WIeMeHTOB. HoHHas ceialb.

Crenens  oxucaeHnsd.  OKHCAHTENBHO-BOCCTAHOBHTENLHBIE  PEAKIIHH.
[Mpoueccel okucaeHns 0 BoccTaHoBNeHNA. OKHCANTENH B BOCCTAHOBHTETH.

Xumuveckui kcnepumenm:

HIYMEHHE ODpa3lOB BEIICCTB METAUIOB M HEMETAUIOB, BIaHMOICHCTBHE
FHAPOKCHIA UMHKA € PACTBOPAMM KHCIOT W WIENOYed, NPOBEICHHE OILITOB,
HUTIOCTPHPYIOIHX ~ NPHMEPLl  OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX  peakiHii
(ropexne, peakiiy pasiokcHHA, COCAHHEHHA),

Mexcnpedmemnme cenin

Peanniauns MEXKNPEIMETHBIX CBAICH NPH HIVYEHHH XHMHH B B Kinacce
OCVILECTBAAETCH Hepe3 HCOOIL3OBAHHE KaK O0WHX eCTeCTBeHHO-HAYYHBIX
MOHATHIl, TAK H NOHATHIL, SBARIOUIHXCA CHCTEMHBIMH 118 OTISNbLHBIX NPeIMeTOB
ECTECTBEHHO-HAYHHOTO LKA,



Ofmue ecTecTBEHHO-HAYYHBIE MOHATHA: HAYHHLI (DAKT, rHNOTE3a, TEOPHS,
IAKOH, AaHAIH3, CHHTE3, KIacCHHMKAUMA, NePHOIHYHOCTL, HaDIIICHHE,
IECTIEPHMOHT, MOJCHHPOBAHHC, HIMEDCHHC, MOJICTE, ABICHHE,

(MH3INKA: MATEPHA, ATOM, VIEKTPOH, POTOH, HEITPOH, HOH, HYKIIHIL, H30TOMb,
PAIHOAKTHBHOCTE, MOICKYIA, WIEKTPHYECKHH 3apajl, BEIIECTBO, TENo, O0bEM.
ArperaTHo€ COCTOAHME BCEUICCTBR, rai, l.'l]H']H'-IEL‘IEHE BEITMYHHBLL, CIHHHITE
H3MEPCHHA, KOCMOC, TUIAHCTEIL, EBE'EI.EI:T, EﬂﬂHIJ.E.

buonorus: gorocunres, asxanue, duocdepa.

[eorpadma: armocdepa, rnapociepa, MEHEPAILL, TOPHBLIE NOPOALL, MOJEIHEIE
HCKOIMACMbIC, TOIUIHRO, BOAHLIC pCCYPChI.

9 KJACC

Bemecrso v XuMHYECKAH peaKilnn

[Meproanaecknii sakon. [epnoanyeckas cHerema xuMuuecknx mementos J1
H. Menaeneesa, Crpoenne aroMoB, JaKOHOMECPHOCTH B HIMEHEHMH CBOMCTE
XHMHYCCKHX WICMCHTOB NEPBLIX TPEX NEPHON0E, KANHA, KANLIHA B X COEAMHCHNI
B COOTBETCTBHH ¢ nonoxennem wemenrtos 8 [lepuoamueckoi cuereme #
CTPOCHHEM HX BTOMOB.

CTpoeHHe BElEeCTBA: BHIAL XHMHYECKOH cBA3H. THNBI KPHCTAUIHYCCKHX
PEIIETOR, 3ABHCHMOCTE CBOMCTE BENICCTBA OT THNA KPHCTALIHYECKON PeéTkn H
BHIA XHMHYCCKOH CBA3H.

Knacchnipuraima 1 HOMEHKIATYPA HEOPIaHWYCCKHN BEIIECTB. XHMHYCCKHE
CBOIiCTRA BCIIECTR, OTHOCHIIHXCA K PavjiH9HBIM KiIacciM HEOPraHHYCeCKHX
COE/IMHEHHIT, TEHETHYECKARA CBA3L HEOPraHHYECKHX BEIIECTS,

Knaccupuranma XHMHYECKHX PEaKIHi Mo pasiHYHLIM NPH3IHAKAM (110 YHCaY
H COCTABY YYACTBYIOLIMX B PEaklHH BENIECTB, N0 TenaosoMmy duperty, no
HIMEHEHHIO CTeneHeHd OKHCISHHA XHMHYECKHX VIeMEeHTOB, no GEI}ETHM[H:TH., o
YHACTHID HETEI.FIH?.ETGPE]. DE30- 1 IHIOTEPMHMECKHE PEAKITHH, TEPMOXHMHYCCKHE
YPaBHECHHA.

[Moustie o ckopocTH xumuueckoii peakumun. [Noustue of obparHMBIX M
HEUEPE[THMH.'{ EXHMHYECEHE pPCAKLIHAN. [lopaTHe 0 rOMOreHHLIX H FETCpOrcHHbBIX
PCAKLIHAX. [Tonarue o katanuie. [loHaTHE O XHMHMECKOM PABEHOBCCHIL 1‘:]::"EII'.'.'I‘l_'ZIj'.lI:nL
BIAHAKMIHE Ha CROPOCTH XHMHHYCCKOH PEAEIIHH H NOJIOECHHE XHMHYCCEOITD

PABHOBECHA.
OKHCIHTRILHO-BOCCTAHOBHTEIBHEIE PEAKIIHH, BFIEHTPGHHHE OasaHe
OKHCIHTEIBHO-BOCCTAHOBHTEIBHOH PEAKIIHH. CocrasneHne Vpa BHECHHI

OEHCINTENBHO-BOCCTAHOBHTENBHEIX }.'IEEKI.I.HH c HEMOMLIOBAHHEM  MOTOIa
MEKTPOHHOID Dasanca.



Teopua MMEKTPOIHTHHECKOH AHCCOUHAIIHN, DASKTPOAHTEI H HEMIEKTPOINTSI,
Karuonsl, adnoHbl. MexaHuiM JHCCOUMAIHMH BEUIECTE ¢ PadIHYHBIMH BHIAMH
xumuueckoit casam. Crenens muccounanun. CuibHeie # caabbie MeKTPOIHTEL

Peakumu HOHHOTO oOMeHa. Y CIIOBHA NPOTEKAHHSA PeakiMil HOHHOIO oOMeHa,
NOJHBIE H COKPAIIEHHBIE HOHHbIE ypaBHeHHA peakumii. CpoiicTBa KHCIOT,
OCHOBAHWIT H CONEH B CBETE NPEACTABACHHH 00 MEKTPOIHTHYECKOH AHCCOUHALIHH.
Kauecrsennsie peakinn Ha nousl. [lonatie o rmgpomase cone.

Xumuuweckun sxcnepumenm:

OIHAKOMIEHHE C MOACTAMH KPHCTAUIMYECKHX PEIIETORK HEOPraHHYeCcKHX
BEUIECTB — METAVIOB W Hemerawios (rpadmra u anMasa), CHOWHBIX BELIECTH
(XA0pHIA HATPHA), HCCACIDBAHNE JARHCHMOCTH CKOPOCTH XHMHYECKOI peakiun or
ROZACHCTBMA  pavinuHLX  (GaKTOpOB, HCCACAOBAHHE  WICKTPONPOBOIAHOCTH
PACTBOPOB BEILCCTH, MPOLECCa THCCOUNALNA KHCI0T, enovei u coneil (Bo3MoKkHo
HCMNONB3OBAHHE BHACO MATEPHANOB), IMPOBCACHHE ONBITOB, HNOCTPUPYIOULIMX
MPHIHAKH  MPOTEKAHHMA  peakuuii  wonnoro obmena (obpazosanue  ocaaka,
BLIJCACHHS Ta3a, ﬂﬁp&SﬂBﬂEIHE BOJIBI), ONLITOB, WTOCTPHPYIOIINX TTPHMEPEI
ORHCIHTENEHO-ROCCTAHOBHTCNLHEX pE‘ﬂHI.lHﬁ {I'L}I'IEIIH{'-. PCAKLIHN  PazIoEsCHHA,
COCJIHHCHHA ), pacnoiHaBsaHHe HCOPraHHYCCKHX BCIICCTH c MOMOUTRI
KA CCTRCHHLIX PEﬂHILHﬁ HA HOHBI, PCIICHHE IKCNCPHMCHTANBHBIX 3d1a4.

Hemeranasl # MX cOeTHHCHNA

Obmas  xapakrepucTika  ranoredos. OcoDeHHOCTH CTPOCHHS  ATOMOR,
XapakrepHbie creneHy okucnenus. CrpoeHne H GH3INYECKHE CROCTBA NPOCTLIX
BELIECTB — MA/IONCHOB, XHMHMECKHE CBOICTBA HA NPUMEPE XJI0pa (B3aHMO/IeHCTRHE
C METAMIAMH, HEMETAIAMH, menodamu). Xnoposojopoa. ConsaHas kdcnora,
XHMHYECKHE CBOfiCTBA, Momay4YeHHe, npumeHenne. [lelicrtene xnopa o
XIOPOBOAOPOAA HA OPraHKiM Yenoeeka. Bamueiiinme Xnopiisl H HX HAXO0K/IEHHE B
NPHpOIE.

Obman xapakrepucTuka snemeHToB VIA-rpynnel. OcoDeHHOCTH CTPOSHHA
ATOMOB, XapakTepHble creneHn oxucaenna. Crpoenne w duindeckue cpoiicTea
MPOCTBIX BEIIECTE — KHCIOPOAd H cephl. ANMOTPONHLIE MOAH(PHKALIHK KHCIOpOIa
H cepel. XHMHUECKHe CBojicTBa cepul. CepoBonopoj, crpoeHue, duH3HYeckHe W
XHMH4ecKHe cBoiicTea. OKCHABI cephbl KAK NPEACTABHTENH KHCIOTHBIX OKCHIOB.
Cepras kHcIoTa, PHIHYECKHE H XHMHYECKHE CBOCTRA (0DlINe KaK NpeacTaBHTe N
KI4cca KHCIOT M crneuHiHyeckne ), XUMHHUSCKHE PCakKllii, JewallHe B OCHOBE
MPOMBILITICHHOTO Ccnocoba momyqeHus cepHoil kucnotel. [lpumenenne cephoii
KHCaoThl. CoNM CepHOil KHMCIOTH, KAYECTBEHHAN peakuus Ha cyiasdar-non.
Haxomaenne cepsl # €€ coeaMHEHHH B TpHpoAe. XHMHYECKOE 3arpasHeHHE
OKPY#KAWOWIEH Cpelbl COSIHHEHHWAMH CEpbl (KHCAOTHBIE OOMIAH, 3Arpa3IHCHHE
BOZAYXA H BOAOEMOB), CHOCOOL €10 NPe0TBPALLCHHA.



Obmas xapaktepucTika amemenTos VA-rpynnel. Oco0eHHOCTH CTPOSHHS
ATOMOB, XapPaKTEPHLIE CTEMNEHH OKHCISeHHMA. A30T, pacnpocTpaHeHHe B MpHPOE,
uanueckne 1 XHMUYeckne ceoiicTra. KpyroBopor a3oTta B npHpoae. AMMHAK, €ro
hrIHtecKkHe W XHMHYECKHE CBOICTBA, noaydeHne 1 npuMenenne, Conn aMMOHHA,
HX PHIMYECKHE W XHMHYECKHE CBOICTBA, npiMeneHne. KavecTBeHHas peakins Ha
HOHBI AMMOHMA. AJOTHAR KHCIOTA, €€ noaydHeHHe, (MINHECKHE W XHMHHYECKHE
ceoiicTBa (00mMe KAK NpPeACTABHTENA KIAcca KHCIOT M cneundmueckne).
Henoib3oBanue HUTPATOB M CONCH AMMOHHA B KA4ECTBE MHHEPAILHBIX vI00peHHH.
XHMHYECKOE 3aIPAIHEHHE OKPYAAIIIELH Cpeabl COSTHHEHMAMH a30Ta (KHCI0THRIE
NOIH, 3ArPA3HCHHE BO3AYXA, NouBk o Bomoémonr). Pocdop, annoTponHbe
moanguratmn ochopa, pusndeckne u xumuyeckne ceoiicrsa. Okena dochopa
(V) u docdopuas kucnora, (pHIMYECKHE H XHUMHYECKME CBOICTBA, Noay4eHuHe,
Henonsiosanue ocdaros B KAYeCTBE MHHCPANLHBIX VI00PEHH.

Obuwas xapakrepucruka aementos IVA-rpymnu. OcobeHnocTi cTpocHHA
ATOMOB, XAPAKTEPHBIC CTENCHH OKHCICHHA, ¥ Taepo/l, annoTponisie Moaugukanmn,
pacnpocTpasente B npupoae, GUIngeckne H XuMHueckne ceoiicTsa. Aacopbums.
Kpyropopor yrnepoaa 8 npupoae. Oxcnasl  yrhepoaa, ux  dmsumuecsme wu
XHMHYECKHE  CBOHCTBA, JICHCTBHE HA  MHBLIC OPraHH3IMbL, MOJYYCHHE W
MPUMEHCHNE. FKONOrHieckHe npobieMsl, cBA3ANHLE ¢ oKCHIOM yraepoga (IV),
rHNoTe3a rIodanskHOrO MOTEIUICHHA KIuMata, napankoswil adupexr. Yroawnas
KHCIOTa W €€ coam, MX (HINYECKHE M XHMHYECKHE CBOHCTBA, NMOJYYCHHE W
npumenene. Kauecteennas peakuns Ha kapbonar-wonsl. Henonezoranne
KapOOHATOR B ObITY, MEJIHIIHHE, NPOMBIIIEHHOCTH H CETBCKOM XO3dilcTBe.

[eponavanbHeie MOHATHA 00 OPraHHYECKNX BEIIECTBAX KAK O COSIMHEHHAX
yraepojaa (MeTaHd, 3TaH, ITHIEH, AleTHIeH, ITAHOM, MHIEPHH, YRCYCHAs KHCAO0TA).
[IpupoaHbIE HCTOMHHKH YIIEBOAOPOAOB (Yrofbk, NPHPOIHBIA rai, HedTs),
MPOAYKTH MX nepepaborkn (DeH3uH), HX ponk B OBITY M NPOMBIILIEHHOCTH.
[orsTHe 0 OHONOrHYMECKH BAKHEIX BEIIECTBAN: KHpax, Denkax, yriesoaax — H ux
ponM B WH3IHM  denoBeka. MaTtepuaibHoe @AHHCTBO  OpPraHHYMECKHX W
HEOPraHWYECKHN COSIHHEHMI,

Kpemuuii, ero durinuMeckHe M XHMHMECKHE CBOICTBa, MNOJYHYEHHE WM
npuMenerne. CoelHHenua KpeMuns B npupoae. O6ime npeacTasineHus 0b OKCHIE
kpemana (IV) n kpemanepoit kucnore. CHAHKATHL, HX HCNOILIOBAHHE B ORITY, B
NpOMbILLIEHHOCTH. BasHelne CTpPOHTEIbHBIE MATEPHAIbLI KEPAMHEZ, CTEEJO0,
uement, ©Oeron, wenesoberod. [lpodnemsi  Ge3onacHOTD  HCIONB3IOBAHHA
CTPOUTE/NLHEIX MATEPHAIOR B NOBCEIHEBHON HIHIHH.

Xumuueckun axcnepumenm:

I3yHeHne oDpasloB HeOPrau4Yecknx BEIIECTB, CBOHCTE COMAHON KHCNOTHI,
MPOBEICHHE KAYECTBECHHBIX PEaRIMi Ha XI0PHA-HOHB M HADMOICHHE HPHIHAKOB



MX NPOTEKAHWHA, ONBITHL, OTPANKAIOUIME (HINUSCKME M XHMHHMCCKHE CBOHCTBA
rajloreHOB W MX COEAHHEHHI (BO3IMONKHO HCMOONLIOBAHME BHIACOMATEPHAIOR),
O3HAKOMIEHHE ¢ 0OPAIAMN XJIOPHIIOB (FAIONeHHI0B ), 03HAKOMIEHHE ¢ obpaiiamu
Cepel M €€ COCAHHEHHAMM (BOIMOMKHO HCHONBIOBAHHE BHASOMATEPHANOB),
HabmoaeHne npouecca obYrAHBaHHA caxapa noj AeficTBHEM KOHUEHTPHPOBAHHOM
CEPHOI KHCOOTEI, HIYYEHHE XHMHYECKHX CBOHCTB pa3tfasieHHOH CepHO KHCIOTHI,
MPOBEJSHHE KA4YECTBEHHDI Peakinn Ha CynsaT-HoH U HabmoaeHne npH3Haka eé
NPOTEKAHHS, O3HAKOMICHHE ¢ (PH3MYECKHMH CBOHCTBaMK asota, gocdopa 1 ux
COCIMHEHHIT (BOIMOMHO HCTIONILIOBAHHE BHACOMATEPHANOB), 00pasLaMH A30THBIX
u pocdopumx yaobpennil, nonyuenne, cobupanne, pPacnojiHaBaHHE M WIYYCHHE
crOifcTr amMmuaka, MPOBCACHHEC KA4YCCTBCHHBIX pEHKI.I.Hﬁ HA HOH AMMOHHAE H
ocar-woH M WIVYCHHE NPHIHAKOR MX  NPOTEKAHHH, BIaHMOAEHCTEHE
IEl‘.'rIII.I.L"H'I'pHp[IHaHII{]ﬁ AIOTHONH KHCIOTHE ¢ MEAbio (BOIMOKHO HCNMIL30BAHHE
BUACOMATEPHANIOR), HWIVHCHHE MOJACHCH KPHCTANIHYCCKHX PEIICTOK anmasa,
rpadmra, (yanepeHa, OIHAKOMICHHE € NPOLECCOM AJCophUHH  PACTBOPEHHBIX
BCIICCTE AKTHBHPOBAHHLIM }'I‘HEH H }’ET‘pﬂiiﬂTﬂﬂM NpoTHROrasa, noay4CcHHC,
Eﬂﬁﬂpﬂllllﬂ‘, PACTIO3HABAHHE H H3YYCHHC CROHCTH Y¥IACKHCHON® raia, nmpoBcicHHC
KAECTECHHLIX p-&:ammﬁ Ha HﬂpﬁﬂHﬂ'r H CHITHEAT-HOHB! H HIYHCHHE [IPHIHAKOR WX
NPOTCKAHUA, O3HAKOMIEHHE ¢ NPOAYKUMEH CHAMKATHON TNPOMBIIICHHOCTH,
PCUICHHE IRCICPHMCHTANIBHLIX 33144 10 TEMc «Bamueiimme HeMeTas 1 Hx
COCTTHHCHH AR,

MeTananl W HX CoOeTHHEHWS

OBman XapaKTepHCTHRA XHMHYSCKHX HIEMEHTOB — METAUIOR HA OCHOBAHHH
ux nonowenns B Tlepuogwueckoll cucreme xumudeckux wementos JI M.
Menneneesa # crpoenna atomos. Ctpoenne merannos. Merannmueckas ceask o
METAIHYECKAA  KPHCTA/UIHYECKad  pemérka.  DNEeKTPOXHMHYECKHH  paj
HANPAKEHWH MeTanoB. (PHIHYECKHE H XHMHYECKHEe CRoicTea Metanios. Obume
crnocobel nomy4veHHs Metannop. [loHsTne 0 KOppoOiMH METALIOB, OCHOBHIE
CHOCODBI 3ALMTEI HX 0T KoppoiuH, Cnaassl (CTaNb, YYTYH, JOPATIOMHHHH, DpOH3a)
i HX MPHMEHEHHE B OBITY H MPOMBILILUTEHHOCTH.

Hlenounsie Metanns:: nonoxenne B [lepHoanveckod CHCTEME XHMHYECKHX
anemenros . M. Menneneesa, crpoenne HX aTtoMOB, HAXOMICHHE B NPHPOIIE.
MuanyeckHe 1 XUMHYECKHE CBOHCTBA (HA npuUMepe HaTpus U Kanua), Oxcuasl n
FHAPOKCHAL HATPHA M Kanuda, [lpuMmeHeHHME WENnoYHBIX METANI0B W HX
COSTHHEHMITL.

HlenouynoieMensible  METAMIB MArHHH W KAIbUHH:  [ON0KEHHE B
[lepuoanueckoii cucreme xumudeckux amementos 1. M. Menaeneesa, crpoenne ux
ATOMOB, HAXOWIAEHHE B pHpoae. DHINYCCKHE H XHMHYECKHE CBOHCTBA MAMHHA H



Kalibind., Bamueinne coeHHeHHA KalbIHA (OKCHA, MTHIPOKCH, COH), AECTROCTE
BOJLI U CNOCODB €€ YCTPaHeHHE.

AmoMHHEEN: nogokende B [leproanieckol cHCTEME XHMHYECKHX IEMEHTOR
. H. Meungeneepa, crpoeHHe aToMd, HaxomaeHHe B npupoae. PuinyeckHe
XHMHYECKHE CBOHCTBA amOMHHHA, AMpoTepHsle CBOHCTBA OKCHIA M MHAPOKCHIA
AMOMHHHA,

Keneso: nonowenne B [lepuoanueckoil cucTeMe XUMHYeCKHX eMenton J1.
H. Menneneepa, crpoeHde aroma, HaxowIaeHHe B npupoae. PHIMYECKHE H
XHMHYECKHE CBOHCTBA wenesa, ORCHabl, rmapokcuasl H coan xenesa (1) u wenesa
(111}, ux cocras, cBOiCTEA W NOAYYEHHE.

Xumuveckui sxenepusenm:

O3HAKOMIOCHHE © ﬂﬁpﬂ‘_!-l.l.iih-lﬂ METAINOBE H CILIABOB, HX llJH”.lH"-iEtEHMH
CBOMCTBAMH,  HIYYCHHE  PEIYILTATOR  KOPPOIHH  METALIOR  (BOIMOMKHO
HCMONBE3IOBAHME HH.."IL"HHHTEFHHJ‘IDB}. ocobDeHHocTell  RIAMMOJCHCTRHA  OKCHJIA
KaIbUHA H HATpHA C BO10H { ROAMORHO  HCNONBIOBAHHE H-HII.WMHTC[}HHJI{!IH],
HCCNEAOBAHKE CBONHCTE MECTKOH BOILI, Npouccca ropcHHA AKene3a B KHCIopoac
(BOIMOMHO HCMOIL3OBAHHE HII.-'J.WMHTEPHHJIIJH}. MPHIHAKOR NpoOTCKaHHA
KAYMCCTBECHHLIX PEHHI[IIﬁ Hd HOHBI, MATHHA, KABIHA, ATHOMHHHA, TIHHEKL, SHEOCE {Il]
n owenesa (M), sean (1), mabmoxenme u onucanHe NPOUECCOR OKPALIHBAHNA
MAaMEHH HOHAMH HATPHA, KATHA H KadlblHA (BOAMOKHO  HCIIOUILIOBAHHE
RIICOMATEPHANOR), HCCAEAOBAHKE am(POTEPHLIX CROHCTRE MIPOKCHIA ATIOMHHKA 1
FHIPOKCHA LIHHEA, PElleHre IKCTEPHMEHTAIBHBIX 3a1a4 no Teme «Bamneimme
METAMIEI M HX COEJIHHEHHAR,

XHMIA H OKPYAKaNian cpeia

Bemecrsa ¥ MarepHaisl B NOBCEJHEBHOH XH3HW venorexa. beizonachHoe
HCMONbLIOBAHHE BEIIECTE W XHMHYECKHX peakuuit 8 Owiry, Ilepraa nomoue npn
XHMHYECKHX OMOTAX H OTPaBICHHAX.

XHMHYECKOE 3arpAiHeHHe OKpYHaomeid cpeisl (NpelensHAs J0MyCcTHMAas
KOHUeHTpauus seitects, ganee — [LAK). Poas xuMun B peieHuH K0I0rHYSCKHX
npodaem.

Xumuvweckuin ykcnepumenm:

H3YHEHHEe 00pa3sloB MATEPHANOB (CTEKI0, CIUIABBI METAIOB, MOJHMEPHLIE
MATCPHAIB! ).

Mexcnpeomemunte cenin

Peann3anua MEXNPEIMETHBIX CBA3CH NPH HIVYEHHH XHMHH B 9 Kinacce
OCVILECTBIASETCH Hepe3 HCOOIL3OBAHHE KaK OO0WHX eCTECTBEHHO-HAYYHBIX
MOHATHIH, TAK H MNOHATHIH, ABJAKIIHXCA CHCTEMHBIMH UIA OTASNbHBIX MPEAMETOB
ECTECTBEHHO-HAYMHOTO LIHKIA.



OfimMe ecTECTBEHHO-HAYHHBIE NMOHATHA: HayYHHLIT (PAKT, rUNOTE3d, 3AKOH,
TEOPHA, AHAIH3, CHHTE3, KIacCHMKALHA, NepPHOANYMHOCTL, HADIIOACHHE,
IECIIEPHMCHT, MOACTHDOBAHHC, HIMCDCHHC, MOIOCIbL, HBJICHHEC, HEPHHH{{IBHE
pderT, TEXHOIOrHA, MATEPHAIILI,

DuauKa: MaTepus, aToM, WIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIIHI, H30TOIbI,
PATHOAKTHRHOCTE, MOJIERY 14, MIEKTPHHECKHH AP, NPOBOIHHKH,
NOAYNPOBOAHAKH, JHVIEKTPHEH, (POTOMIEMEHT, BEWECTBO, Teno, o0néMm,
ArperaTHOC COCTOAHME BCULICCTRA, 143, PACTROP, PACTBOPHMOCTE, KPHCTAILTHYCCKAR
]]EI.IJETI’FEL. CITABLL, d.TH‘]-H'-IE’L'-EIiE BCIAHYHHBIL, CIOMHHIILM HIMCPEHHA, KOCMHYCCKOC
MPOCTPaHCTBO, MAaHeTs, 38é3an, Connue.

buonorns: dorocuures, asixanne, OGnocdepa, IKOCHCTEMA, MHUHEPANLHEIC
YyA0DpEHHS, MUKPONIEMEHTEL, MAKPOAIEMEHTEL, NHTATEILHLIE BEWLECTRA.

['eorpadma: armocdepa, rnapociepa, MUHEPAILL, FTOPHLIE NOPOILL, NOJEIHbIE
HCKONAEMBIE, TOIIHBO, BOAHLIE PECYPCHI.



NJIAHHUPYEMbBIE PE3Y.IbTATbI OCBOEHHAHA [MPOIPAMMBI 10O
XHMHH HA YPOBHE OCHOBHOT'O OBIHIETI D OBPA3ZOBAHHSA

JJHYHOCTHBIE PE3YJIbTATbI

Jnunoctubie PEeivibTaTRl  OCROCHHA TIPOrpaMmMbl  OCHOBHOIO uﬁmem
00pa3oBaHMA JOCTHTAKOTCA B XOoae OOYyYeHMA XHMHH B eAMHCTBE yuebHoi n
BOCITHTATEALHOIN ACHTENLHOCTH B COOTBETCTEMN € TPAIMIMOHHBIMH POCCHIICKMMH
COUMOKYALTYPHBIMH W JAYXOBHO-HPABCTBEHHLIMH LHEHHOCTAMM, [IPHHATHIMH B
odlecTse mpaBHaaMH H HOPpMAMH NOBCACHHA H HIIDEUE'C'I'B}"EUT Mponeccam
CAMOIOIHAHNA, CAMOPATEHTHA M COLMAM3AIMH ODYUAOUIMXCA.

JInqnocTHBIe  Pe3VALTATEL  OTPAXAIOT  FOTOBHOCTE  ODYU@IOLINXCH
PYKOBOJACTBOBATBCA  CHCTEMOH  MOIMTHBHBIX  HEHHOCTHBIX  OPHMEHTALMHA M
PACIIHPEHHE ONBITA ACATCALHOCTH HA ¢€ OCHOBE, B TOM YHC/IE B YaCTH!

1) naTpHOTHYECKOTD BOCHHTANNN

HEHHOCTHOTO OTHOWICHHA K OTCUECTBCHHOMY KYILTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACHCAMIO, MOHHMAHMSA 3HAUCHHS XHMHYCCKON HAYKM B KH3HMH
coBpeMeHHoro ofiecTsa, cnocobHOCTH BAAAETh AocToBepHO nHpopMmaumeii o
MEPeIOBLIX JOCTHACHHAX M OTKPBITHAX MHPOBOH M OTCHCCTBEHHONH XHMHM,
FAHHTEPECOBAHHOCTH B HAYYHRIX IHAHHAX 0D yCTpoiicTEe MHPa H 0DIIECTRA;

1) rpaEIancKoro BOCHIHTAHNA:

Npe/iCTaBIcHHA © COHHANTBEHRIX HOPMAx H TpaBHIaAX MERIHYHOCTHRIX
OTHOLIEHHH B KOINTEKTHRE, HﬂMM}"HHRET’HHH{]ﬁ KOMIIETCHTHOCTH B ODIIECTBEHHO
NOAe3HoH, yuedHoHCCIEI0BATEILCKOH, TBOPYECKOH M JIPYTHX BHJAX JEATENLHOCTH,
FMTOBHOCTH K }'.lEl]-Hﬂ[]ﬁ[.‘rﬂ'lHDﬁ COBMECTHOH ACHTENBHOCTH NPH  BhITTOGJIHEHHH
}I'T-IEﬁHbIK. MOIHABATCNBHLIX 3472, BBITTVIHEHHH XHMHMECKHX IKCICPHMEHTOB,
CO3TaHHA }I"IE'EI-II:L‘: NpoOCETOB, CTPEMACHHA K B3I AHMONOHHMAHHED H BITAHMONMOMOLILH
B NpOLCCCe ITOH }I'T-lEﬁHDﬁ AeATeNbHOCTH, FTOTOBHOCTH OLEHHBATL CBOE MOBEIACHHE
H NOCTYIIEKH CBOFX T[J'B-F.IPHI.I.IEE C [HY3HIHH HPABCTBCHHBIX H NMPUABOBBIX HOPM C
}"‘-IETEM OCO3IHAHMA NOCAEIACTBHI MNOCTYTIEOE,

3] HEHHOCTH HaV RO o3,

MHPOBOIIDCHYCCKHE NMPCACTABRICHHA O BCIICCTBE H XHMHYECKOH PEAKIIHH,
COOTBETCTBYHIUING COBPCMCHHOMY YDOBHIY PA3IBHTHA HAYKH H COCTABIRRMITHE
OCHOBY LISl MOHUMAHMA CYIIHOCTH HAYYHOH KapPTHHLI MHpPaA, NpeacTaBicHus ob
OCHOBHBIX. FIROHOMCDHOCTHX DO3BHTHA PHOALL, BIAHMOCBRIEX HCNDBCKD C
MPHPOAHOI CPEa0il, O POIH XHMHH B HO03HAHHH YTHX 3aKOHOMEpHOCTEIH;

MOIHABATE/IBHLIE MOTHBBI, HAMPABICHHLIC HE NOIVHCHHE HOBBIX FHAHHE 10
XHMHH, EiEﬂﬁKD}J.HMLIE ALTIA OO BACHEHHA Hﬂﬁ'ﬂlﬂﬂﬂh‘h{lﬂx [MpoLHccCaBR M HABJICHHH,
NOHABATENLHOH, HHOOPMALMOHHOH M YMTATEALCKON KYJALTYPLI, B TOM YHCIE
HABLIKOB  caMocTOSTeNbHOH  pabotel ¢ yucOHBRIMH  TEKCTAMH, CIPAaBO4HOMN



JUTEPATYPOi, JOCTYNHBIMH  TEXHHYECKHMH CpeicTBaMH  HHOOPMALHOHHBIX
TEXHOMOI Wi,

HHTEPCC K Gﬁ}l“lEHIIH} H MOIHAHHKD, AKOO0IHATEIBHOCTL, TOTOBHOCTL H
CHOCODHOCTE K CAMOODPAIOBAHHIO, MPOEKTHOH M HCCACIOBATEILCKON
NEATENBHOCTH, K OCOIHAHHOMY BLIDOPY HANPABACHHOCTH H YPOBHA O00YYEHHA B
OanbHeHIeM,

4) hopMHPOBAHNA KYALTYPLI J10POBLA:

OCOZHAHHE UCHHOCTH MHIHH., OTBCTCTBCHHOIO OTHOINCHHA K CBOCMY
3A0POBBLIO, YCTAHOBKH HA 3J0pOBLIH 00pa3 ®HIHH, OCOIHAHHE NOCACACTBHIE H
HENMPUATHE BPEIHLIX NPHBLIYEK (YROTpeOneHNs AKOI0NE, HAPKOTHKOB, KYPEHHA ),
HEODXOANMOCTH  CODMIOACHHA  npasun  Oe30NacHOCTH  npH oDpalesnn ¢
XHMHYECKHMH BEIECTBAMH B OLITY W PeaibHOI AHIHM;

5) TPYAOBOro BOCTIHTANNA:

HHTEPEC K MPAKTHYECKOMY M3VYEHHIO npodecchii 1 Tpyaa pasinyHoro poa,
VBAKEHHE K TPYAY H PEIVALTATAM TPYAORON ACATCIBHOCTH, B TOM YHCIC HA OCHOBE
NMPUMEHEHUS  NPEAMETHBIX  3HAHHMH N0 XHMHMH, OCO3HaHHBIL  BRIDOP
HHAHBHIYANLHOH TPACKTOPHH NPOAGIEKEHHS 00paioBanng ¢ YYETOM JIMYHOCTHLIX
HHTEPECOB W CROCODHOCTH K XHMHH, ODIICCTBEHHBIX HHTEPECOB W NOTpedHoCTEeH,
yenemHoil npodecCHONANBHON JSATENLHOCTH M PASBUTH HEODXOUMBIX YMEHHI,
rOTOBHOCTE AJANTHPOBATECA B NMpodeccHOHANLAOI cpene;

6) IKOJOTHIECKOro BOCTTHTAHWA:

IKOIOTHUECKH HenecoodpazHOE OTHOIIEHHE K NPHPOJIE KAK HCTOYHHKY HU3IHH
Ha 3emne, ocHoBe €€ CYIIECTBOBAHWA, NMOHMMAHHE UEHHOCTH 30POBOTO W
DesonacHoro o0pa3za  KH3HH, OTBETCTBEHHOE OTHOINEHHE K CODCTBEHHOMY
(PH3IHYECKOMY W TNCHXHYECKOMY IOPOBBI), OCOIHAHHE UEHHOCTH COOIIOICHHA
npagii 0e30NacHOro NOBEACHHA NPH padoTe ¢ BEIISCTBAMH, 4 TAKIKE B CHTYALIMAX,
YIPOKAKIHX 310POBLI0 ¥ KHIHH JTH1eH;

COoOCODHOCTH NMPHMCHATL FHAHHA, NOAYHACMbIC PH HIYYCHHH XHMHH, LIH
PelIeHns 3a1a4, CBAIAHHLIX C OKPYHAIONIEH NPHPOIHONH CPEIoH, 1A NOBLILIEHHA
YPOBHHE  JKOJNOTHYECKOH  KYJABTYPHL, OCO3HAHHA  IIodanbkHOTO  Xapakrepa
ARTOIHYECKIEX HFGEJIEM H I'I}"TErI HX PCIICHHA MOCPEICTBOM METOINOB XHMHH,
IEIOTHYCCKODD MBIILUTICHHA., YMCHHA PYROBOJICTBOBATHECH HM B No3HABATEILHOH,
IE[)MM}’HHKH.THEHDﬁ H CDI.!,H[IJII:Hﬂﬁ NpaETHEL.

METANPEIMETHBIE PEIY.IBTATHI

B cocrase METANMPEIMCTHRIX  PEIVIALTATOBR BBIACIAKT 3HAMHMBIC 114
thopmupoBaHHA MHPOBOIIPEHHA ODIIEHAYUHEIC NOHATHA (3AKOH, TEOPHH, IPHHIIII,
rUnoTesa, (GaKT, CHCTEMA, TPOUEce, JKCOEPHMEHT W JpPYroe.), KOTopbie
HCMOMIBIVHYTCH B CCTCCTBCHHO-HAYHHBIX }"‘-lEﬁHI:IK NpciMceTas M MOIBOJIHIYT Hid
OCHOBE 3HAHHI W3 ITHX npeaMeTos (POPMHPOBATE NPEACTABICHHE O UENOCTHOM



HAYYHOH KapTHHE MHPA, H YHHBEPCANLHLIC yueDHble AeHCcTBHA (NO3HABATENLHBIEC,
KOMMYHHKATHBHBIC, PEryIAATHBHBIC), KOTOpble obecneuuBaioT (popMHpOBaHHE
FOTOBHOCTH K CAMOCTOSTENBHOMY [UIAHHPOBAHMIO M OCYLIECTBISHHID YueDHOI
JeATeNEHOCTH,

MosuaBaTe/ IbLHLIE YHHBEPCAILHBIE YHehHbIE AeiiCTBHA

bazoBbie JorHueckne 1eicrBumn;

YMEHHA MCNOALIOBATL MPHEMBLI JIOMHYECKOTND MBIIUIEHHA OPH OCBOEHHH
JHAHWH: PACKPLIBATE CMBLICH XMMHYECKHX NOHATHI (BHUICAATL HX XAPAKTCPHLIC
MPHIHAKK, VCTAHABIHBATE BIAHMOCBATL ¢ JAPYTHMH NOHATHAMM), WCNOALIOBATE
MOHATHA 408 00BACHCHHA OTAeIbHBIX PaKTOB M SBACHNI, BHOHPATL OCHOBAHMA M
KPHTEPHH U KAACCHMKAIHN XUMHYSCKHX BEHICCTRE M XHMHUCCKHX Peakiiuii,
VCTAHABRIHBATE [MPHYHHHO-CACACTECHHBLIC CBATH MCHEIY oDbeKTaMK HIVHCHHA,
CTPONTE JIOTHYCCKHE PACCYAACHNA (HHAYKTHBHBIC, ACAYKTHBHBIC, N0 AHANOIHH),
JETATL BRIBO/IEI H 3AKTHOYCHNA,

YMCHHC TIPpHMCHATE B OPOLNCCCC  MOZHAHHE MOHATHH {TFPC.-'.I.E-'IL"TIIHE‘ H
HE‘F&IIPEHMCTIIME‘], CHMBOIIHHECKHE (IHAKOBRIC) MOIEIH, HCNOTBIYEMBIC B XHMHH,
lrpcnﬁpa'mm;ma"rh IWHPOKD NMPHMCHACMBIC B XHMHH MOACILHEC NPCACTARICHHA —
XHMHYCCKHI  3HAK (CHMBOI ’MTL‘:MI.THTEI'_L KUMHYCCKAA ¢IHFH}UIE H YPpaBHCHHC
XHMHYCCKOH peakimy — npH peleHun yHebHO-No3HaBaTeILHBIX 3a0a4, ¢ YuEToM
ITHX MOJCIEHRIX I'Ip'-‘.':JICTHHJ!EHHﬁ BhIABJIATE H XAPAKTCPHI0BEATE CYINCCTRCHHLIC
MPAIHAKH H3IYYACMBIX OOBCKTOB — XHMHYECKHX BEICCTE H XHMHYCCKHX ]JL‘:ERI[H“.
BLIABIATL  ODIIHE  3AKOHOMEPHOCTH, NPHYHHHO-CIEJICTBEHHBIE CBAIH W
NMPOTHBOPEYHA B HIYHAEMBIX TIPOLECCAX M ABICHHAX,

BajoBbie HCCAEM0BATEILCKHE ACHCTBHS

YMEHHE HCNONb30BATE MOCTARNEHHLIE BOTPOCH B KAMECTBE HHCTPYMEHTA
NMO3HAHWA, @ TAKKE B KAYECTBE OCHOBL! 1118 (hOPMHPOBAHHA IHNOTEIR N0 NPOBEPKE
MPABHIBHOCTH BRICKAILIBAEMbIX CYAISHHIT:

NPHOOPETEHHE ONBITA N0 IUVIAHHPOBAHWK, OPraHU3alHH | NPOBEICHHID
YHEHHYECKHX JKCINEPHMEHTOB, YMeHHe HabmojaTe 3a XOA0M  npouecca,
CAMOCTOATEIEHO MPOrHOIHPOBATE €ro pelvasTar, GopMynuposats obobuieHna 1
BLIBO/IbI 110 PE3VILTATAM IIPOBEAEHHOIO ONBITA, HCCAENOBAHHA, COCTABIATEL OTHET
o npojaeaanHoi pabore.

Pabora ¢ undopmanneii:

VMEHHE BhIOHPATH, AHAIHIHPOBATE H HHTEPNPETHPOBATE HHQOpPMaIHIO
PATHYHBIX BHIOB B (POPM NPeICcTABICHHA, MONYYAEMYID H3 Pa3HbBIX HCTOUHHEOB
(HAYHMHO-NOMYIAPHAR  JIMTEPATYPd  XHMHHECKOIO COACPKAHHA, CHPABOYHLIE
nocodus, pecypesl HMutepuera), KpMTHHECKH OLCHHBATH TIPOTHBOPEHHBYHY H
HEJOCTOBEPHYD HEOPMALIHID,



YMCHHE TPHMEHATh PAVIHHMHBIE METOALI H 3apockl NPH NoMcke U otbope
HHpOpMaLHMH ¥ COOTBETCTBYIOMIMX JAHHBIX, HEOOXOIAMMBIX U BBINONHCHUNA
yaebHBIX B NO3HABATE/IBHEIX 3134 ONPeJeneéHHOro THIA, NPpHODpPEeTEHHE ONbLITA B
obacTH  MCNONL30BAHNA  MHOPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOIOTHI,
OBJAJIEHHE KYALTYPOH AKTHBHOIO HCNOAB30BAHHA PATIHYHBIX NOHCKOBBIX CHCTEM,
CAMOCTORTENIBHO BRIOHPATL ONTHMANBHYIO (DOPMY NPEACTABICHUA HHPOPMALIHH H
WUIOCTPHPOBATE  PElIAEMBIE 347449 HECNOMHBIMH CXEMaMM, IHATPAMMAMH,
IpyruMy hopmaMy rpauEn H X KOMOHHALHAMM;

YMEHHE MCIOAL3IOBATL W AHANHIHPOBATE B Npouecce y4ebHOH n
HCCAEA0BATENBCKOH JCATENBHOCTH MHPOPMALIMIO O BIMSHUM TIPOMBILLIEHHOCTH,
CCNBCKOIO XOIMHCTBA M TPAHCHOPTA HA COCTOSHHE OKPYKAKIICH HPUPOIHOl
Cpeibl.

KoMMyHRKaTHBHLIC YIHBEPCAAbIibie yaelnbie 1eicTRHR:

YMEHHA 3A0aBATHL BONPOCK! (B XOAE JIHAN0TA H (HIH) AHCKYCCHN) 110 CYLIEeCTBY
obcywcaaemoil  Tembl,  OPMYIHPOBRATE  CBOM  NPCIOWEHHS  OTHOCHTEILHO
BLIMOIHCHHA I'Ip&'lJ'lDHEHHﬂﬁ FAAYMH]

VMCHHA NpeACTaRIATL MOYHYCHHBIC PEIYILTATEI NOIHARATEALHOI
JACATEIBHOCTH B YCTHBIX H  MTHCBMCHHBIX  TCERCTAX. JACHATE [MIPC3CHTALIHIO
PEIVILTATOR BLIMOJIHCHHA XHMHYCCKOMD 3KCNCPHMCHTA {naﬁupa'mpum'ﬂ DOILITA,
naboparopHoi paboThl N0 HCCASAOBAHHIO CBOHCTE BCIIECTR, YHEOHOIO NPoeKTa);

YMEHHA  y4eOHOIro COTPYAHWHCCTBA CO  CBEPCTHHKAMH B COBMECTHOI
NOIHABATENLHOH W HCCAEAOBATENRCKOH  JIGATENBHOCTH  NPH  PEUISHHH
BOTHHKAKIIMX NpodiieM Ha OCHOBE yvérta oDIIMX HHTEPECOB W COTTIACOBAHHA
no3HIHi (oDcy#IeHHA, 00MEH MHEHHAMH, «MO3IOBBIE INTYPMBD:, KOOPIAHHAIMA
COBMECTHRIX JCHCTBHIL, OnpeleneHHe KpPHTEPHER MO0 OUEHKE KavecTsa
BRINOIHEHHDH paboThl H pYTHE).

PeryastuBHbie YHHBepCA/IbHBIEe YaehHbIe NelicTBHA:

YMCHHE CAMOCTOATENBHO ONPEISndTh LENH NeATENLHOCTH, NAAHHPOBATH,
OCYILUECTRAATh, KOHTPOIHPOBATL H MPH HEODXOAHMOCTH KOPPEKTHPOBATH CBOKD
AeATeNBHOCTh, Buibipats Hanbonee sdupexTnrnbie cnocobsl pemerns yaeOHEIX |
MO3HABATENBHLIX  338/a4, CAMOCTOATE/NLHO COCTABAATE WIH KOPPEKTHPOBaTh
NPEUIOKEHHBIH  AITOPHTM  JICHCTBHH TIPH  BRINOJIHEHHH 3aJaHHH ©  Y4ETOM
MOJAYYMCHHS HOBBIX 3HAHWI 00 WiydaemblX 00BCKTAX — BelIECTBAX W PEAKIIHAX,
OLEHHBATL COOTBETCTBHE TIONYYEHHOIO PE3V.ILTATd JAABICHHOMH LETH, YMEHHE
HCMONBIOBATE H AHATHIMPOBATE KOHTEKCThL, MPELTATAEMBIE B YCIIOBHH 33/ TaHHH.

NPEAMETHBIE PE3Y/1bTAThI

B cocrase npeaMeTHBIX PE3VILTATOB 10  OCBOSHHED 00A3aTENBLHOIO
COOEpAaHNA, YCTAHOBICHHOTD aanHol Qenepansnoil paboueil nporpaMmoi,
BLUICARKT, OCBOCHHBLIC OOYHAIOWIMMHCH HAYYHBIC 3HAHMA, YMCHHA M cnocolbl



neicTemit, cneumHYecKkHe 08 NpeaMeTHoH  obnactn  «XHMHA®,  BHIb
OEATENBHOCTH N0 MOJYYEHHI0  HOBOIO  3HaHMH, €ro  HHTepHIperalmu,
NMpeodpasoBaHHIo H MTPHMEHEHHID B PASTHHMHBLIX Y4eOHBIX H HOBBIX CHTYALIHAX,

K kouuy obyqenns B 8 Kaacce npeaMeTHLIE Pe3ynbTaThl Ha DAIOBOM YPOBHE
IOJDKHE] OTPAKATh CHOPMHPOBAHHOCTE Y 0DYHAKIIHXCH YMEHHI:

¢ PACKPBIBATH CMBICT OCHOBHBIX XMMHYECKHX NOHATHI: aTOM, MOIEKYaa,
XHMHYECKHH IEMEHT, MPOCTOE BEMIECTBO, CIOWHOE BEIIECTBO, CMECh
(OAHOPOAHAA W HEOAHOPOAHAR), BAACHTHOCTE, OTHOCHTE/ILHAA ATOMHAA H
MOJIEKYIAPHAA MACCH, KOJNHYECTBO BEIIECTBA, MOJb, MOJAPHAA Macca,
MACCOBAA 08 XHMHYECKOID MIEMEHTA B COSAMHEHMH, MOMAPHBLIH 00BEM,
OKCHI, KHCI0TA, OCHOBAHHE, COJL, MICKTPOOTPHUATCALHOCThL, CTCNCHb
OKHCIICHMA, XHMHYCCKA® PeakiHs, EnaccHpMKauns peakumii: peaxumn
COCAMNCHNA, PCAKINH PatIKCHHA, PEAKIHN  3AMCIICHHA, PCAKIIHA
00OMEHa, IK30- H IHAOTCPMHYECKHE peakunn, Tennopoii pdert peakummn,
SAPO ATOMA, FICKTPOHHLI CI0I aToMa, aTOMHAS OPOMTAIL, PAIHYC ATOMA,
XHMHYCCKAA CBA3L, NOJAPHAR H HCTIOJISPHAH KOBAJICHTHAA CBASL, HOHHAN
CBA3L, HOH, KaATHOH, AHHOH, PacTeOp, MAcCoBRas JOJA BCINCCTRA
(NPOLEHTHAR KOHUCHTPALKA) B PACTBOPE;

*  HUMKOCTPHPOBATE  BIAHMOCHATE OCHOBHBX XHMHYCCKHX MOHATHIE ©
MPHUMCHATE 3TH MOHATHA MPH ONMHCAHHH BCIICCTE H HX I'I'[‘IE:H.pH.I.IlEHHﬁl

*  HCMOAL3OBATE XHMHMCCKYH) CHMBOIHEY U8 COCTABIACHHA ll]ﬂpH}‘Jl
BEINECTE M YPABHEHWH XHMHYECKHX peaKinii;

*  ONPEIeNsTh BUICHTHOCTE ATOMOB YEMEHTOR B OHHAPHBIX COEIHHEHHAX,
CTENMEHL  OKHCICHHA  MIEMEHTOB B OHHAPHBIX  COCJMHCHHAX,
MPHHAVIEAKHOCTE BEUIECTR K ONPEIeN&HHOMY KIaccy COSNHHEHHH no
(hopMynasM, BHI XMMHYECKOH CBAIH (KOBAZNEHTHAd © HOHHA#) B
HEOPraHHYECKHX COeTHHEHNAX:

* packpupate cMmbica  [lepwonmueckoro sakona J. M. Menaeneesa:
JAEMOHCTPHPOBATE TOHHMAHHE NEPHOIAHYECKOH 3JaBHCHMOCTH CBOHCTB
XHMHYECKHX IEMEHTOB OT HX nojoxeHus B [lepuoamueckoi cucreme,
JAKOHOB COXPAHEHHA MACCH! BELIECTB, MOCTOAHCTBA COCTARd, ATOMHO-
MOJIEKYIAPHOIO VYEHHA, 3aK0Ha ABOraapo;

* ONHCHIBATE H XapakTepusosate Tabnuanywo dopmy  [lepuoawaeckoi
CHCTEMbI XHMHYECKHX WIEMEHTOB. paviHYaTh [OHATHA «IJaBHasA
noarpynna (A-rpynna)y» B «nobounas noarpynna (b-rpynnajy, Maisle H
OONbIIHE MEPHOALI, COOTHOCHTH OOOIHAYCHHH, KOTOPBIE HMEIOTCA B
Tabnuue «llepuognueckas cucrema xumuuecknx anementos J H.
Menneneesa» ¢ YHCIOBBIMH XapaKTEPHCTHKAMHM CTPOCHHA ATOMOB



XHMHYECCKHX WICMEHTOR i:iZIZI'I::TEII!r H 34paT 3P, ﬂ'ﬁll.l.ﬂE HHCIO WTCR TP HOB H
PacipeacicHic HX M0 WEKTPOHHbIM EJ]DHM.};

EJ'I:-IECHIIJIHI.I.HPUBEITB AHMHMCCKHE MICMCHTBI, HCOPrAHHYCCKHE BCIINCCTB,
XHMHYECKHE peakuMu (M0 4YHCIY M COCTABY YHACTBYHOUIMX B peakumun
BELIECTB, N0 TernnosoMy hdexry);

XAPAKTEPHIOBATL (ONHCHIBATE) O0UIHE XHMMHYECKHE CBOICTBA BELLIECTB
PAVTHYHBIX KTACCOB, MOATBEDHAIAA ONMHCAHHE NMPHMEPAMH MOIEKYIAPHBIX
YPABHEHHI COOTBETCTRYIOUIMX XHMHYCCKHX PCaKIIMii;

MPOTrHOIHPOBATE cBOlCTBA BEUICCTE B 3ABHCHMOCTH OT HX KAYCCTBCHHOTD
COCTaBL, BOIMOWHOCTH TIPOTCKAHMA XHMHYCCKHX H[J’EBPEIIIEHHii H
PAIMYHBIX YCIOBUAX;

BRIYHCIATE OTHOCHTEALHY IO MOACKYIAPHYIO 0 MOJAPHYIO MACCH BEUIECTR,
MACCOBYI) JIOMI0 XHMHYECKOro eMeHta no dopmyne coecanHeHus,
MACCOBYIO A0 BEILCCTRA B PACTROPE, NPOBOAHTE PACYHETHI 110 YPABHEHHIO
XHMHYCCKON peakimm;

NPUMEHATE OCHOBHBIE ONEPALMH MBICTHTENLHOIN NEATEIBHOCTH — AHAIHS W
CHHTE3, cpasHenne, ODODIICHHE, CHCTEMATHIAUMIO, KIACCHPHUKAIINID,
BRISBICHHE TIPHMHHHO-CACACTBCHHBIX CBH3CH — A8 HIYYCHHA CBOHCTB
BEIIECTE M XHMHMYECKHX  peakuMii, CCTCCTRCHHO-HAYMHLIE MCTO/bI
MO3HAHHA — HADIIOJIEHHE, W3MEPEHHE, MOJACTHPOBAHHE, IKCTICPHMERT
(peanbHBI 1 MBICAEHHBIH );

CIIC/IOBATE NPABHIAM NOIB30BAHHA XHMHYECKOH 10CY10H H 1abopaTopHEIM
oDOpY/IOBAHHEM, a Takke npasuwiam o0pamieHHs ¢ BENIECTBAMH B
COOTBETCTBHH € HHCTPYKLHAMH N0 BLINOJAHEHHID 1abopaTopHLIX
XHMHHYECKHX OMLITOB NO MOIYHMCHHIO H CD‘EHPH.I-IHIG raaﬂﬂﬁpa?.ﬂmx BELICCTE
(BOOOpOIA H KHCIOPOAA), NPHIOTORIESHHID PACTBOPOE C ONPEACIEHHOMH
MACCOBOH Jonei pHCTB[!pEHHﬂl’IJ BEIRCCTEA, IMIAHHPOBATE H MPOBOIHTH
XHMHYECKHE IKCNCPHMEHTHI MO PpacnoiHaBaHHKY PACTBOPOB I.I.Ef:ﬂﬂ'lf:ﬁ n
KHCIOT C NOMOIILID MHAHKATOPOB (nakmyc, heHondranenH, MeTHIOPaH&K

H ApYTHE).

K konny obyvenna B 9 Kaacce npe/IMETHRIE PE3yILTATH HA DA30BOM YPOBHE
IOTAHE] OTPakaTh CHOPMHPOBIHHOCTE Y 00YHAIOIMIMXCA YMEHHI:

PACKPBIBATE CMBICI OCHOBHBIX XHMHYECKHX [OHATHI XHMHYECKHI
WIEMEHT, aTOM, MOJEKYId, MOH, KATHOH, aHWOH, NPOCTOE BELIECTBO,
CIIOGKHOE  BELIECTBO, BAJICHTHOCTH, WIEKTPOOTPHUATEIBHOCTb, CTENCHb
OKMCIICHHA, XHMHYECKAA PeaKuMi, XHMHYECKAR CBA3bL, Termnosoil et
peaKIHH,  MOJIb, MOJAPHBIT  00BEM,  pacTBOp,  YICKTPOJIHTEI,
HEWIEKTPOIHTEL, MWIEKTPOIUTHYECKAN [IHCCOLHALIHA, PEaKkiHH HOHHOTO
OOMEHA, KAaTAIM3IATOP. XHMHYECKOE paBHoBecHe, oDpatHMbie #



HEUEP&THMHE pPEaEUHH, OEHCIHTEAEHO-BOCCTAHOBHTCIRHLIC PCKIIH,
OEHCIIHTEb, BOCCTAHOBHTC b, OKHCIICHHE H BOCCTAHOBIACHHE, AlNOTPOINKA,
EM{PDTEPHDETL, AHMHYECKAR CBATL { KOBANCHTHAA, HOHHAA,
METALIHHECKAR ), KPHCTATHYECKASA PELUETKA, KOPPOIHA METAILIOB, CIIJIABLI,
CKOPOCTE XHMHYECKOH PeakiMn, NPeleibHO JONYCTHMAA KOHLEHTPALHA
[JIK semectsa;

HIUTROCTPHPOBATE BIAHMOCBATE OCHOBHBIX  XHMHHCCKHX NOHATHH H
MPUMEHATE ITH NOHATHA [PH OMHCAHHH BEILECTE H WX MTPERPALIIEHMH;
HCTTOUIL3OBATE  XHMHHECKYH) CHMBOJIMHKY U1 coctasaenus  (opmyn
BELIECTB H YPABHEHHI XHMHYECKHX PeaKIHii;

ONPeAeIsTh BAICHTHOCTL M CTENEHL OKMCICHHA XHMHYCCKUX WICMEHTOB B
COCAHHEHHAX PAVIHYHOIO COCTABA, NPHHALICKHOCTh BEIIECTB K
ONpeaeIéHHOMY KNaccy coeaMHennii no QopMynaM, BRI XHMHYECKOH
CBA3H  (KOBANEGHTHAN, MOHHAN, MCTANIHYLCKAN) B HCOPraHWYeCcKHx
COC/IHHEHUSX, 3apaj] HOHA N0 XUMHYeCKoH dopMyne, xapakiep cpeis B
BOHBIX PACTBOPAX HEOPraHMYeCKHX COCMHEHMI, THII KpHCTAIHYECKOi
PEIETKH KOHKPETHOIO BEIIECTBA;

packpuiBath cmeicn  [lepwonmueckoro saxona JI. M. Menaeneesa n
JCMOHCTPHPORATE €r0  NMOHMMAHKE: ONWCHIBATE W XapakTepH3OBaThH
Tadamanyo gopmy TlepHognaeckoi cHCTEMBl XHMHYCCKHE IEMEHTOR:
pasangath MOHSTHA «rnasHas nogrpyoma (A-rpynmals W anobovnan
noarpynna (b-rpymmajs, mansie H DonbIIHE NEPHOJALL, COOTHOCHTH
ODOIHAMEHHA, KOTOPRIE HMEKYTCA B NEPHOAHYECKOIT TabIHIE, C MHCIIOBRIMH
XApPAKTEPHCTHKAMH CTPOSHHA ATOMOB XHMHYECKHX JIEMEHTOB (COCTaB M
iapan  Aapa., obuee  wMCIo MIEKTPOHOBE H  pacnpeicieHHe HX 1o
WIEKTPOHHBIM CIIOAM), OOBLACHATE ODIIHE JAKOHOMEPHOCTH B HIMEHEHHH
CBOHCTB IEMEHTOB H HX COEIHHEHHH B npeacinax Maiblx MEPHOIOE H
FTABHLIX NOATPYTIN C }"—IET‘.’JM CTPOCHHA HX dTOMOB;

KJIﬂEEHli]HI.I,H]]DBﬂTL XHMHHYECKHE WICMCHTRI, HCOPraHHYECKHE BCUICCTBA,
XHMHYCCKHE pPeakiiy (N0 4HCAY H COCTABY VHACTBYIOHIMX B PCAKIlHK
BELIECTB, M0 TemmopoMy pderTy, no M3IMEHCHHIO CTENeHel OKHCIeHHA
XHMHYCCEHX HHEMEHTHE];

XAPAKTCPH3OBATE {l'.‘rl'lHE!I:.H!.-ETI:;JI obDime H EI'IEI.I,HI:I]H‘{ECHHE XHMHYECKHE
CBOHCTBA MpOCTEIX. H CINOAHBIX BEIHICCTE, [MOATBCRAEIAR  OITHCAHHC
NMPHMEPAMH  MOJIEKYIIAPHBIX H HOHHBIX VPABHEHHH COOTBETCTRYIOMINX
XHMHYECKHX PeaKiiiii;

COCTABITATE  VDPABHCHITH ']J'IEK['F*DJ]HTH'—IECIEEH AHCCONHAHY  KHCITOT,
LIeA0YeH B COJIEH, NOIHLIE H COKPALIEHHBIE YPABHEHHA PEAKIIHH HOHHOIO



oDMeHa, VPABHCHHA  PEAKINil, NOATBEPAIAIONIMX  CYUIECTBOBAHHE
FeHeTHHECKOH CBAIH MEWIY BEUICCTBAMH PAa3IHYHBIX KdCCOH,
PACEpPbLIBATE CYUIHOCTE OKHCIHTCIbHO-BOCCTAHOBHTCIIbHBIX PEEHLLHI'-.!
NOCPECTBOM COCTABISHHA WIEKTPOHHOTO DANAHCa ITHX PeakiiMif;
NpOrHOIHDOBATH CBOHCTBA BCILECTE B 3aBHCHMOCTH OT HX CTPOEHHA,
BOAMOWHOCTH NPOTEKAHHA XHMHYECKHX I'I]]EBPHII.I.'EHHﬁ B PaaIHYHBIX
YCEITOBHHX

BBIMHCAATE OTHOCHTENLHY IO MOICKY/IHPHYIO B MOJISPHY IO MACCH! BEILICCTB,
MACCOBYH) [OJIK) XMMHHYECKOID ieMeHTa 1o (opMyne coelIMHEeHHS,
MACCOBYIO J0J10 BELWIECTRA B PACTROPE, NPOBOANTE PACHETHI 110 YPABHCHHIO
XHMHYECKOI peakimm;

CODMIOIATE NPABHIA NONLIOBAHNA XHMHYECKOH nocy10il # nabopatopHbiM
ODOPYAOBAHMEM, A TAKKE npasuna odpalleHns ¢ BEUICCTBAMH B
COOTBETCTBHH € MHCTPYEKUHAMH N0 BEINOJIHCHHIO  1adOpaTopHBIX
XHMHYECKHX ONBITOB 110 NOAYYCHHIO H CODHPAHHIO razoo0pasibiX BEHICCTH
(aMMHaKa M YTIEKHCIOro rasa);

MPOBOANTE PEAKIMH, NOATBEPAIAIOUIHE KAYCCTBEHHLIH COCTAB PAINIHYHBIX
BCINECTE: PACNOIHABATL ONLITHLIM MYTEM XINOpHI-, DPOMMI-, HOIML-,
kapbouar-, Qocar-, cunukar-, cyaspar-, rUIPOKCHA-HOHLI, KaTHOHBI
AMMOHHSA W HOHBI HIYMCHHBIX MCTALUIOR, MPUCYTCTBYIONINE B BOJHBIX
pacTBopax HEOPraHHYCCKHX BEIIECTE,

NPUMERATE OCHOBHBIE ONEPaLHN MBICITHTENLHOH IEATENBHOCTH — aHAIIN3 1
CHHTEZ, CpaBHeHHE, 0000NIIEHNHE, CHCTEMATHIAIIHID, BRIABICHHE MPHYHHHO-
C/E/ICTBEHHBIX CBA3CH — JUIN M3YVYICHHA CROHCTB BEIHECTB M XHMHHMECKHMX
peaKimi, EeCcTeCTBEHHO-HAYMHBIE METOALI MO3HAHHA — HaDIIOIEHHE,
HIMEPEHHE, MOJISTHPOBAHNAE, JKCIIEPHMEHT (PeanbHbIH H MLICTIEHHLIIH).



TEMATHUYECKOE INITAHHPOBAHHE

8 KJIACC
Koanuecrao wacon
N2 Hanumenosanme pasieion n
Konrpoasnsie
nn TEM NPOrPamMMl Beero
pabors

Pazgen L. Meponasaibibie SHMBMCCKHE NOHATHR

XUMHA — BARHAA ODIACTH
ECTECTROIHAHIA W

1.1 . 5
NMPAETHHECEOH JCATEARHOCTH
HEIOBCKD
|2 BewmecTa 0 XHMHYECKHE s |
. PeaKIHm :
Hroro no pasaeny 20

Pazaen 2. Basnefinine npeacrasnmein neoprainaeckny Beiecs
Boaavx. Kneaopoa. Howsrhe

2.1 2 ]
ol DECHIAX

39 Boaopoa.llonsrie o kncaorax 8
M CONEX

13 Bona. Pacreops. [onsmee ob 5 |
OCHOBAHMAX

14 OCHOBHBIL KIRCCH Y i
HEOPTAHHYECKHX COENHHERNH

Hroro no pazaeny 0

Mpakiuaeckue
padorT

Faexrponnsie (nndpossie)
obpAOBATEILNLIE PECY PO

bButmmorexa LIOK
hitps:// ' m.edsoo. /74 183 7c

Butnuorexa HHOK
hutps://'m.edsoo.m 74183 Tc

BunGnmorexa LLOK
hitps://'m_edson. /74183 7e

Bubnnoreka LHHOK
hnpes:/'medsoo,ru/ T4 1 B3 Te

Bubanorexa LIOK
hitps: /m.edson.m/7T41837c
bubmmorexa HOK
hutps: 'm.edsoo.m/ 74 183 7c

Paszpen 3. Hepuoanyuecknii saxon n Mepnoanueckan cnerema xumiieckny wementos 1. H. Menaeaeesa. Crpoenne aroMos.

Xumuueckas cBuib. ORHCINTEIBHO-BOCCTAHOBHTE LRI PeEdkKIIHN



Hepnoansecknil 3aKoH 1
lepuonnseckas cHeTemi
simisecknx aementon J1 H.
Menaeneesa, Ctpoenne aToMa

3.1

XHMHYCCKAS CAHTL.
3.2 OKHCAHTEILID-
BOCCTAHORHTEIRHEIEC PEAKIIHN

Hroro no pazaeny

Peseprroe spems

ObILEE KOJIHMECTBO HACORB MO
MrPOrPAMME

bBubnmorexa LIOK
https:/ m edsoo. /T4 183 Tc

BuGnuorexa LHOK

Bubanoreka HOK
hrips://m.edsoo.m/ 74 | 83 7¢
bubtmorexa LHHOK

hiips://m.edsoo.n 741837



9 KJIACC

Ne wm

HanmenoBanne paiieson m rem
HPOrpaMMbl

Paiien 1. BemecTno H XHMHYCCKHE PEAKIIHN

[Mostopenne u yrayoaenne THaHH
OCHOBRHLIX pa3acnos Kypea & knacca

OCHOBHBIC HEOHOMEPHOCTH XHMHHCCREHX

peakiHil
INEKTPONHTHYECKAR IHCCOUHAIIHA,
XHMHYECKHE PEAKIH B PACTROPUX

Hroro no paszaeay

Paagen 2. Hemerauas 0 X COCINHEnna

2.1

2.4

OBIas XApaKTEpHCTIES XHMHYECKHX
anementos VIIA-rpynnw, Fanoreun
O0man XapaKTePHCTHRL XHMHYECKHX
anemenToR VIA-rpynne. Cepa n eé
COCHHCHIA

Obman XapaKTCpHCTHRD XHMHMCCKHX

anemeHToB YV A-rpynns. Azor, docthop n ux

COTTIHHECHIR
Ofuas XapaKTepHCTHES XHMHYECKHX

anemenTon IV A-rpynne. ¥Yrnepoa i
KPCMHIE 10X COSIMHCHNSA

Hroro no paiaeny

KosawuecTao dacon

Kowrpoasuse  [lpaktnueckne

HeKTpoRnLIe
(unpponLic)
ofpaioBaTeILILIe

pecypest

butanorexa 110K
https:/ moedsoo.m 74 | ab36

Bubdanorexa [TOK
hittps:/‘m.edsoo 74 | ab 36
Bubtanorexa HHOK
<fmedsoo, T ah36

budmoreka LIOK
hitps://m.edsoo.m 74 g636

bubanoreka [OK
hitps:/‘m.edsoo. /T4 18636

budmmorexa LIOK
hittps: ' mucdsoo. /714 1 ab3i6

butmorexa [LOK
hittps://moedsoo.m 714 | ab36




Paszaen 3. Meraiiint B WX COCTHHEHNS

3.1 ODmHe CEORCTEA MCTIILIOR

3.2 Baixnefime MeTaiis 1 HX CoeaHHeHHA

Hroro no pasaeny
Paynen 4. Xuvns n oKpyRaomas cpeian

4.1 Bewectsa 1 MATCPHANKI B KHIHH HE10BLKA
Hroro no pasaeny
Pezepunoe spems

OBUIEE KOJIHMECTBO HACORB 1O [MPOI'PAMME

63

bndanorexa LHOK

s imLe /7 ahis
Bubamorexa [HOK
hitps:/m.edsoo.m/ 74 a636

butanorexa L1OK
tps:finedsoo i/ 7HE o636

budmmoTtera L 1OK
hittps:fmoedsoo.nn' 7 ab36




MOYPOYHOE ILIAHHPOBAHHE

8 KJIACC
N
s Tema vpora

{1

[peaser xusmn. Poas xusMun B
WHIHH Henosekn. Tena 0 BenecTen
TMonaTHe 0 METOAAX NOIHAHHA B
KHMHH

IMpakruieckan pabota Ne |
wllpasina padoTe B AabopaTopHi H
NPHEME! OOPALIEHNA ©
TADOPATOPHEIM ODOPYIOBAHAEMY
UncTeie BeniecTsa B cMecH.
Crnocobu pasaenenus cMecei
IMpagTrueckan pabora Na 2
wPasaencane eveceit (Ha npuMepe
OMHETEN NOBAPCHHON COMH

ATOMEL | MONCKYILI

XUMHeCckHe VICMeNTEL. 3HAKH
(CHMBOJILT) XHMHYECKHX WICMEHTOR

[pocTrie # clomHLIE BENIECTRA

ATOMHO-MOICEYIAPHOC YICHHE

KoanuecTsn wacos

Beero

Konrpoasnwe
paborn

Npakruueckne
paborTm

HEVHENNS

04.09.2023

06.09.2023

11.09.2023

13.09.2023

18.09.2023

20.09.2023

25.09.2023

27.09.2023

02.10.2023

FIeKTpoHHLIE

unppoBLIE
ofipaioBaTeILLIe

pecypesl

Bubanorexa LOK
hitips: medsoo,mi TTDd2 1 0e
Bubauorexa [IOK
https:/‘m.edsoo.mfd22Te

bubdanorera LIOK
hitps://m.edsoo.ru/TTOA3 3de
bubmmworera L1OK

hitps:/moedsoo.m A2 6cn

bBubmuorera LIOK
hitps:/im.edsoo. ' TTHd23cE

butanorexa L1OK

https:/‘m edsoo, m T0d abc

bubanorexa LHOK
hitrps:Ymuedsoo. i/ fMd 2 bel
bubanoTtexa LTOK
https://m.edsop,ny fi0d 2abc
butmmorexa L1OK
hittpssm.edsoo, ) 50




20

FAKOH NOCTOAHCTRA COCTARA
BemecTs, Xusuueckan Gopmyna,
BaienTHOCTE ATOMOB XHMITHECKHX
WISMEHTOR

DTHOCHTCNENASR ATOMHAS MACCE.
OTHOCHTENEHAN MOJICKYARPHAR
MACCH

Maccosan 1003 XHMHHCCKOTD
WICMEHTA B COCAMHCHMM
Konnuectso pemecrsa, Monb,
Manspras macca

PHINICCKHE 1 XHMHYCCKHE ABICHHA,

XumHuueckan peakuns

Tpy3saKn 1 YCIORHA NPOTEKAHNA
XHMHYECKHX Peakivi

FaKOH COXPAHCHHA MACCH BEUICCTE.
xHHII"-'I:EEH He YPaBRHEHHA
Brancicnns KOMHYCC TR, MAOCCHI
BEIICETEA Mo }"pﬂﬂlif."ill'lﬂ}fl
EHMHYOCKHX pL"I]HI.lHﬁ.
Koacompuranms XuMHuecknx
peakiimii (COSTNHEHIA, PAVIOKEHNA,
IAMENIEHIN, oDMeHa)

M. B, Jllomonocon — yugnkiii-
auumknoneanct, Obobmenne u
CHCTEMATHIALLNA ."II-'LE.'HI'Iﬁ
Kourponsnas pabora Nel no reme
ﬂBEllIEL‘TB-H. H XHMHYCCEHRT PEI]HI.]I-!H.“

04.10,2023

09.10.2023

11.10.2023

16.10,2023

18.10.2023

23.10.2023

25.10.2023

06.11.2023

08.11.2023

13.11.2023

15.11.2023

bubmmorexa LIOK
hitps://m.edsoo.nu/fT0d2eae

bubGanorexa LIOK
Eubnmorera [JOK
hittps:/m.edsoo.m/ T35 0c
butanorexa LIOK
tpssmeedson, ! 5230
bubanorexa 1OK
hitps://m.edsoo.m/ {03 7
BubanoTtexa LHOK
https://m.edsoo.m/(d3al6

butmorexa LHOK

b

bubmorera L1OK
hittps: medsoo. (DS 708

butanorera LLOK
hitps://m edsoo.m/fT0d3 34

Bubanorexa LIOK
hitps:/m.cdsoo, m/filid40c4

bubanorera LIOK
https/'m,edsoom/ 04 250



21

25

26

27

28

29

Boaayx — esmech rason, Cocran
Boaayxa, Kucnopog — wiement n
npocToe penecTno, Oson
MHIHYeCKHE 1 XHMHYeCKHE
CROMCTRA KHCNOPOaA { peasiuy
okncacunn, ropense). [lowsTae ob
OKCHIIAX

Criocolsl NoayacHus KNCI0poila 8
NADOPATOPHH H NPOMBIILICHHOCTH.
TpuscHeHne KRCIOpOIa

Tennonoii whipext xumnyeckoh
PEAKLMK, NOHATHE O

TEPMOXHMHHECKOM YPABHEHHH, 230~

H IHAOTEPMUHECKHX PeakiHax
Tonmro {Hedims, yroos 0 MeTaH ).
JarpaiHeHRe BORAYXR, CHOCODR ero
MPEAOTREPANLICHIA

IpakTiveckan pabora Ne 3 no reme
wllonyuenne 1 cobuparne
EHCAOPOIE, HIYHCHHE 10 CBOHCTER
Boaopon — weMenT 0 npocToe
semecTro. Haxowaenne B npupoas
DHIHYECKHE H XHMHYCCKHE
coficTea Bogopoaa. [lpusenenne
BOIOPOIE

[MousaTHe 0 KHCIOTAX W CONNX

20.11.2023

22,11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

18.12.2023

BuGanorexa HOK

butanorera 11OK
hittps: ‘meedsoo.ru/ TDd461 4

butanorexa 11OK
tpssYmoedsoo  TOd4%Ta

budanorexa LHOK
https:m edsoo.m/ (A4 TH)

bubmmoreka LIOK
tps:'m W/ 4a

bubGanorera LIOK
https:// moedsoo.m/fi0ddac2

bubanorera LHOK
https:// m.edsoo.my/ (TOd4dd0
bubmuorexa LIOK
hitps://'medsoo m Tld4ddd

butnuorexa LIOK
bz o/ FDd 50d2



30

k] |

33

34

35

36

37

38

39

Criocobel NOIYHERHA BOJOPOIA B

nabopaTOPItH
[Npakruueckan pabota Ne 4 no teme

wllonywenne u cobupanne Boopojaa,

HIVHCHHE ST cpoiicTan

Monapustil 00sém rasos. Jakon
ABOTaapo

Heancaenns obnéma, koomaecraa
BEIIECTHA FALE N0 SN0 HIRSCTHOAMY
KOIHYECTRY BRilecTra win obLemy
Bermicnenna 06LEMOB raios no
VPABHCHHK PCAKLIHH HA OCHOBE
IAKOHA O0LEMHLIX OTHOWEHH ra3nn

m’l-l'i}-l'vlﬂ‘l:lﬂ-'lﬂ H XHMHYCCEHRE
CROMCTRA BOJLI

Cocran ocuoeannit, [oustne ob
WHAHKATOPAX

Boga kag pacTBopHTCIb.
HHEHI.II.EIIHHI.: H HEHAC LIS H I
pacTropel. Maccosas 1008 BEIICCTRA
B paCTRODE

IMpakrrbeckan pabota No 5 no reme
wllpuroToRienIe pacTeopos ¢
onpeaenésnoil maccosoil Jonei
PACTBOPEHHOND BELLECTHAN

Kowrponsnas patora Ne2 no teme
wKucaopoa. Bogopoa. Bogaw

20.12.2023

25,12.2023

21122023

08.01,2024

10.01,2024

15.01.2024

17.01.2024

22.01.2024

24.01.2024

29.01.2024

budmorexa LIOK
butimmorexa [HOK
hittps://m.edsoo,m/fiDd4 42
bubamorera [HOK
hittps;//m.edsoo,ma/fild542¢
Bubdanorera [JTOK
hitps://m.edsoo,m/ DS Sal
buGnnorexa L 1OK

tpsc S0,/ TOR
BubanoTtexa LHOK
hittps://m.edsoo.my/ (0438 Ta
butmorexa LHOK
hittpss moedsoo.my fTDd 5 %e2
bubanorexa 11OK
https./‘m.edsoo,m/ fOd5bal
butanorexa LIOK
butanorexa LHOK

hitps:/medsoo n/fTOd6342



41

41

47

48

449

OReHap: cocTan, KnaccHipHkaima,
HOMEHKEIATY il

[Monyuenne # xHMHYECKHE CROACTRA
KHCIOTHEIX, OCHOBHEIY W
amipOTEPHEIX DKCHIOR

OecHOBAHNA: COCTAR, KIACCHHKALM,
HOMCHEIATY PR

[Nonyaenne 0 XHMHNMECKRE CROHCTRA
OCHOBAHWIH

Kucnorm: coctas, knaccHfpukanna,
HOMCHKITATYPa

[MoayueHne B XHMHYECKHE CROCTRA
EHCNOT

Conwm (cpeanne): HoMeHKRaTYpa,
cnocobi MoJryHeHHs, XHMHYECKHS
cuoficTRa

Ipakruueckan pabora Ne 6. Pemienne
IKCNCPHMCHTAILHBIX 30144 110 TEME
wCHOBHBIC KAGCCH HCOPraHHYCCKHR
COCANHCHHI

[NeHeTnueckas CoAIb MEHILY
EAACCAMH HEODIAHNYSCEHY
COCTHHEHHI

Ooo0ueHne B CHCTEMATHIALHA
THAHMIH

Kourpoasnas pabora N3 no teme
"OCHOBHBE KIACCH HEOPTaHHMECKHX
coeaHeHMi"

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

19.02.2024

21.02.2024

26.02.2024

28.02.2024

04.03,2024

06.03.2024

budmorexa LIOK
https://m.edsoo, m fd664e

butimmorexa [HOK
https://m.edzoo,m/fild6b4c

bubmmorexa [TOK
hitps://m.edsoo n fDd6 T en
Butmorexa LLOK
tipssimedsoo.m)’ fhTca
bubanorera LIOK
htips://m.edsoo. m/T0dfeed
Butmmorexa LIOK

Bubanoreka LIOK
hitps://m edsoo,m00ad9474

bubdanorerka [IOK
hittpes: ' m.edsoo.m0ad 90 Te

butanorera LLOK
hitps:/medsoo,mdad9a 50
bubmorexa LOK

hittps: meedsoo.m0ad9ch2

budmmorera LIOK
https:/ moedsoo.m/ 00ad9e 1o




53

54

55

56

37

Tepabie NOMKTKH KAACCH(HKATIN
KHMHYecKHy wiementon, [lonarie o
TPYITIAR CXOAHRIX WIEMEHTOR

[Mepuoanaeckini 3axon 0
[Nepuonnveckan cuerema
xuMEvecknx viemcnros 1, H.
Menpeneena

[Mepnoa, rpynnst, NOATPYIITs

Crpoenne atomon. CocTan aToOMRKIX
saep. Haoronu

Crpoesne MeKTPOHHLIX 0B0n0ueR
atomos nemenTon [lepuogmieckoit
cuctemm J1, . Menaeneena

XapaxTepHCTHED XHMHYECKOTO
WIEMEHTA 10 €10 NOJOREHNI0 B
[epuoawaeckol cuereme J1 H.
Metaencena

Inaucnne [lepuogiveckoro akona
IR PAIRATHA HAYKH W npakTirs, J1.
H. Menpences — yuéumil, neaaror u
IpasIaiHH
DICKTPOOTPHLEATENLHOCTE ATOMOR
XHMAMECKHY MICMCHTOR

Hounas xuMuveckas cBRIL

Koranenrnan NMOEAPHAA XHMHYCCRAA
CHAL

11.03.2024

13.03.2024

18.03.2024

200032024

25.03.2024

01.04.2024

03.04.2024

0%.04.2024

10.04,2024

15.04.2024

BuGanorexa [HOK
hitps://m.edsoo.m/OUad9 T
butanorera 11OK
https:‘medsoo.ruDDadad2e
budanorera | 1OK
hittps:/meedsoo.m/(adasIc

butmmorexa LIOK
thps:medsoo, ulada 342

butnworexa 1JOK
s imLedsoo. ' Ta

Bubmnoresa LOK
https://m.edsoo.m0ada’ 24

butanorexa LHHOK
hitps:/im edsoo. mu/00ada96e

bBuanorexa LHOK
htips://m.edsoo.m/Oadaabs
butnuorexa LIOK

sl i 34
butanorexa LHOK

hips:meedsoo.mOladaab8



frl

3

3

67

68

6o

70

KopanenTHas Heno APHOA
XHMHYCCKAH CRATL

CreneHb OKNCIEHNA

OEHCANTENBHO-BOCCTAHOBHTEIBHBIC
peaKiLmm

ORHCIHTEAH H BOCCTAHOBHTCIN

Kourponsnas pabota Nod no teme
wCTpocHne aToMa, XHMHYCCKaN
CBA L

Pesepatniil ypok, O6obimenie n
CHCTEMATHIALHA SHAHHIT
Pezepaunii ypor. Obobmenne 0
CHCTEMATHIAINAA THAHWI
Pesepruwii ypor, Obobmenne
CHCTCMATHSIIINA THAHMI

OBHIEE KOJIHYECTBO YACOR 110
MPOIrPAMME

70

17.04.2024

22.04.2024

24.04.2024

29.04.2024

06.05.2024

08.05.2024

13.05,2024

15.05.2024

20.05.2024

22.05.2024

budmorexa LIOK
bubanorexa L1OK
https://m.edsoo.m/O0adae28
Bubmiorera LIOK
hiips://m.edsoo,m/(0adbl 76

budnworexa LIOK
bipss/iim. Jui0adbi7s

bubanorexa L1OK
fpsif W, r Niadbd R

Butmorexa LIOK
hittps:/im,edsoo.m/00adb3 3¢
buGnnorexa LIOK
https2//m,edsoo, m/0D0ad9ch2?
bubanoresa LIOK
hitps:/'m.edsoo.m fld6 |6




9 KJIACC

m'n

Tesma ypoka

[epnonwyeckuil 3axoH,
Iepuopnyeckan cuerema
xumpuecknx wenenton J1. H.
Menneneesa

EH}E{!IHDHEPIIBETH B HIMEHEHHH
CROIICTE KHMHYCCEHX WIENMCHTDE
NCPBLIX TPEX NEPHOIOR
Knaccupmraling u HOMEHKITY pa
HEOPraHHICCKHX BELCCTH

Buisl xuMuseckoil CRaIn 0 THIIL
EPHCTLLTHYECKHN PeiIéToR
Kontpoasnas pabora Nel no Teme
wllosropenne n yroybacHie
THANHH OCHOBHLIX PadiEencs Kypea
8 knaccaw

KaaccHpukalmg XHMHICCEHX
peaKiinil 10 PasanyHbIM
HPHIHAKAM

[MonaTie 0 CKOPOCTH XAMHUECKOT
peakunn. [lonsTie o roMorennmx
H TETEPOTCHNLIX PpEAKITHAX

KoauuecTno wacon

Beero

Konrpoasusie
paboTii

[paxTuucckne
patorn

Jara

WEVHCIAE

04.09.2023

06.09.2023

11.09:2023

13.09.2023

15.09.2023

20,09.2023

25.09.2023

HeKTpoRnLIe
unpoBLie
ofpaioBaTeILILIe

pecypest

butmmorexa LOK

https:/moedsoo.m/00adbi9e

butanorera [TOK
htips://m.edsoo.ny00adbbbt

Bubnuorera LIOK
hitps:/m.cdsoo, m/0adb Tel
butmorera LIOK

https://m.edsoo.m/00adbach

butanoreka LIOK
hitpss ) meedsoo. mu Dladbebi

Bubtnmorexa LIOK
hitps:/‘'m.edsoo,m/00adbe9a



10

15

16

IMoHaTHE 0 XHMHYECKOM
pasHOBECHH. DAKTOPH, BIHAIOULHE
Hl CKOPOCTh XHMITMECKOH Peakiim
W NOIGKEHHE XHMHYECKOTD
PABHOBECHA

OKHCIHTENLHD=
BOCCTAHOBHTENLHLIC PeaAKIIHEA

Teopus anekTponnTHYCC KO
aueconnanmy, ChisHbe i cnabbie

MICKTPOAHTR
Honuwie ypusHeHns peakimit

XHMHUCCKHE CBOHCTEA KHCIOT M
OCHOBAHHWIT B CBETE MPCICTARICHMI
ob WERTPOAHTHHECKDI
AMCCOTIHALIIN

XUMHYCCKHAC CROHCTRA Couch B
CBCTE npeacTasicHnil 0b
‘i."lf."l':'i‘j!!}.'lH'l'H‘-tEL"HlJﬁ JHCCOLIIAITHN

TMonaTie 0 MHAPOIHIE COnci

OOoDIeHNE H CHCTEMATH RIS
STHAHHHA

IMpakriteckan paGora Ne 1.
wPemenne IECHEPHMCHTATEHBIX
anays

Koutpoasnas pabota No2 no Teme
o INEKTPOIHTHHECKAR

27.09.2023

02.10.2023

04.10,2023

09.10.2023

11.10,2023

16.10.2023

18.10.2023

23. 10,2023

25.10.2023

06.11.2023

BuGamoresa LIOK
hitps:/m.edsoo,mu/ D0ade 2¥e

butunorera LHHOK
hitps://m.edsoo.n/00adcade

butanorexa 11OK
s meedsoo. mDladed s

butnmnoTtexa L1OK
hirpss medsoo. (0 il

butanorera LJOK
hitps:// muedsoo. m D0add Sds

bBuGanorera LHOK
hitps:/ m.edsoo.m/00addEh2

butanorexa LHHOK
hitps:/im edsoo. mu/00add9dd
BuGanoreka LIOK
https:/m.edsoom0addd 1 2

Bubanorexa 1HHOK
<im.edsoo,m/00addbfa

butanorexa LHOK
hips:/m edsoo.myDlladdec)



I8

19

20

21

22

23

JHCCOTIHAIIHA, XHMHYEeCKHE
PEAKIIHN B PACTBODAX »

ODman xapakTepHcTHE
ranoreson, XHMHMECKHE CROACTRA
Ha PHMEPE XI0pa

Xaoposoaopoyn. CoasHas KHCI0T,
KHMHUSCKHE CBORCTRA, NONYYCHHE,
HPHMCHCHHE

IpakTgeckas pabora Ne 2 no teme
wllosyuenne congHoil KHCAOTH,
wIyHenne e€ coficTan
Brrupcneuns no YPaBHCHHHM
EHMHAYCCKHX pcmmui‘: CCOH OJHH
W3 PeareHToB JaH B H30BITRE

OGI1an XapaKTePHCTHER KIEMEHTOR
VIA-rpynns

ASOTPOIHEE MOTH(H KA
cepnl. Haxomnenne cepul i eé
COCIAHHEHIE B pHPOJIE.
XHMHYECKHE CBOHCTRA Cophl
Ceposopopoa, crpocHue,
Il}H:iH"-Eﬂ:HHE H XHMHYCCERE
CROFICTRA

Orcniel cephi. CepHas KHCIOT3,
draneckne 1 XUMHHecKkne
CBOMCTRA, NPHMEHEHIE

XuMmugeckne PEAKLTIFH, TERANIne B
CCHOBE NPOMBEIITLTEHIOND cnocoba

08.11.2023

13.11.2023

15.11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13:12.2023

butmmorexa [HOK
hittps://m.edgoo,ma/O0addfe?

budanorexa LHHOK
hitps:/im edsoo. m/00ade | 04

Bubamorexa [HOK
htips://m.edsoo.m/Olade 348

butnworexa 1JOK

s imLedsoo. ' Tia
bubmmorexa LIOK
hitps://m.edsoo.m/(0adeb4q
butmworexa LIOK
hitps:/‘m.edsoo m/i0adebda
butmmorexa L1OK

hitps://m.edsoo.m00ade802

Bubanorexa 1HHOK
https://m.edsoo,m/00adea 28

butanorexa LHOK
hitps:/moedsoo.mUladecta



27

28

29

30

3l

32

33

NOAYHEHHA CEPHON KNCIOTH,
XHMHYLCKOE JarpaiHenne
ORPYEMIGIIEH CPe TR
COSTHHEHHAMN Cephl
Bruncnenne MaccoBoi 1o/
BLIXOAA NPOAYETA PCaKIHH
OO0 XapaKTepHCTIRS LIEMEHTOR
VA-rpynis. Asor,
PACHPOCTPAHEHHE B NPHPOJIE,
PHINMCCKIE B XHMHYECKHE
CBOMCTRA

Ammnag, ero dmanueckie i
EHMHYECKHE CrOcTRA, Nany4YeHHe
W NPUMEHEHHE

MpaxTiueckan pabora Ne 3 no Teme
wllomyucHue aMMHAKE, HIYICHHC
Cro CROHCTHR

AJ0THAR KAChoTA, ¢F durnaeckie
" XHMHHECKHE CBOICTRA
Henoaksosanne HUTpaToB 1 coseil
AMMOHHA B KQUECTRE MHHEPLMLITRIX
yaohpeiii. XuMidueckoe
SArPATHEHIE ORPYHRMOMCH cpem
CORIMHEHHAMN 23078

Gocop. Oxcun docdopa (V) 1
ipocdopran ERCAOTA, hHIHIECKHE
H XHMHYECKHE CBORCTRA,
MOTYICHHE

18.12.2023

20.12.2023

25.12.2023

27.12.2023

05.01.2024

10.01.2024

15.01.2024

butanorera 11OK
hittps: ‘meedsoo.ruDDadecRa

buGanorexa 11OK
tpss Y medsoo. ' D0adeeat

Bubanoreka LIOK
https:/‘m.edsoo, m/O0ad 04

bubmmoreka LIOK
hittps: ‘'moedsoo, my00ud 150

budmmorexa LOK
s 1 Dad 306

Butmoresa LHOK
hitps:/‘moedsoo.m00adf3 18

bubanorexa LIOK
https:/ m.edsoo,m/00adfibRa



34

35

36

37

I8

39

40

41

Henoneszosanue pocdaTton b
KAYECTBE MUHEPLTBHBIX
yaobpeniii, 3arpsanenne
ApHpoIHOIE cpenkl pocaramy
Yrnepoa, pacnpocTpanenue B
OpHpOIe, HIHYCCKHe o
XHMHHECKNE CBOMCTRA

OrcHAM yraepoga, ux Qusmieckne
M XHMHMECKNE CROACTRA,
DroNorugeckie npohaeMsl,
CHABAHHAKIC ¢ OKCHIOM YIICpOIa
{1V}

VIonbHas KHCAOTR 1 e COommn

MpaxTiueckan pabora Ne 4 no Teme
"Monywenne YrackMeaoro ras.
KavecTeennan peakiHa Ha
KaphoHaT-won"

[Mepeosasaibipe NOHATIA 0D
OPraHHYMECKHX BEIIECTBAX KaK O
COSMMHEHMAX VENEPOa

Kpesuuii u ero cocimHeHns

[MpakTiueckan pabora Ne 5.
Pelenne KcnepHMEHTIBHBX

aaay o rese aBaknedune
HEMETLILTE W MY COCTHHCHIN

22.01.2024

24.01.2024

29.01.2024

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

bubmmorexa LIOK
hitps:/'medsoo. mu/00ad 20

bubnnorexa LIOK

buGmmorexa LIOK
hitps://m.edsoo.mD0ad ebe

bBubmnorera LIOK
https://m.edsoo.my00as(06¢

butanorexa LHOK
https://m.edsoo.nu (a2 7e

buGanorexa LIOK
hitps://moedsoo. mu0ael)54e

buGnnorexa LLOK
hips://m.edsoo.m/D0ae08 0

bubtamorexa LHOK
hitps: m.edsoo, D0 2



45

47

48

44

50

Kowrrpoasuas pabora Ne3 no reme
wBamneiinme Hemerauis i ux
COSAMHEHNA

Ofian xapakTepucTHKa
EHMHYOCKHX WICMEHTOR —
seTannos. Metanmueckan CRAIL U
METATITHMECKAN KPHCTLTHECKAR
pemétia. Puinveckde cBOMCTRA
MCTAILTOB

XHMHUCCKHE CBONCTRA MCTALION,
DNCKTPOXHMHYCCKNIT PRIl
Hanpr&cHuil MeTANN0B

Ofwme cnocodsl NoayYeHns
setannon. Cnnasnl. Beraucnenns
N0 YPUBHEHHAM XHMHIECKHX
PEAKIHIL, eCM OJHH I3 PCarcHToR
COJIEPHHT PHMECH

[MonsaTie 0 KOPPOIHH METALIOR

[ enounnie MeTALTL

OxcHaL 1 MHOPGHCHTM BT |
Kanmis

HlenouioseMmenbHbIE METALIM —
KB W Marumi

Bamueniwme cogauienis KanLms

19.02.2024

21.02.2024

26.02.2024

28.02.2024

04.03.2024

06,03.2024

11.03,2024

13.03.2024

18.03.2024

BuGanorexa [HOK
htips:/im.edsoo.m/D0acle 18

butunnorera LHHOK
hitps:/ muedsoo, m/00ae 10 3e

butmuorexa 11OK
https://moedsoo.m00ae 1 1 56

Bubanotexa LIOK
hitps://m.edsoo,m/00ae] | 56

bubanorexa LIOK
https:/'m.edsoo,mD0ac | 278
budmmorera LLIOK
tips:) aoo n0ae | 4h2

butnnorexa LOK
hitps-//m.edsoo.m/D0ae 1 4b2
BuGmorexa LIOK
https:/m,edsoo, nu(0ag | 58
Bubanorexa LJOK

bz o/ ag




33

56

37

58

OGoDIIeHRE H CHCTEMATHIALHSA
T

ABcTROCTE BOME H CcnoCODL ¢8
VCTPAHCHAR

[TpakTHueckas pabora Na 6 no reme

"HKECTROCTD BOAL! M METOML! &8
yerpateHna”

ATHOMITHIEH

AwpoTepunle CBOACTEA OKCHAA H
MHAPOKCHAL

Henewn

DB{E HTEL. FI'I,.I'IFDKEH}IH H COOTH
wenesa () womenesa (11D

Ooodnenne 11 cHCTeMaTHIAINE
THEAHHA

IMpakTusiccran pabora Ne 7.
Pewenne sKcnepuMeHTLIBHbIX
S no reme « Baxueimme
METILILL H NX COEIMHEHHAY

BH"-!I-!CJIE'EIH!I o YpapHSHHAM
EHMHAYBCCKNY |!I'I3EI.III'_|.lHi‘1.| SCIN OJIMK
HE PCAredTon 1aH B H']EHTHE FLTH
COAEPHHT npusecH, Buauenenus
MACCOBOH A0H BEIXOE NPOIYKTA
pakIHH

20.03.2024

01.04.2024

03.04.2024

08.04.2024

10.04.2024

15.04.2024

17.04,2024

22.04.2024

24.04.2024

29.04.2024

bubanorexa 11OK
https://m.edsoo.m/O0ae | RRG

butmuorera LIOK
hitps:/incedsoo. m0ae | acl

butmorexa LHOK
tpss moedsoo.rm e Letd
butanorera [IOK
htips://m.edsoo.m(0ke | oo
Butmorexa LIOK
https:/im.edsoo.m/00a¢ 1 486
buGnnorexa LIOK
https2//m, edsoo, mu/00aed Seh

Gubamorexa LIOK
https;‘m.edsop,m/00acIde

bubmorexa LOK
hitps://m.edsoo.m00ag 1 750



frl

i

63

frd

63

i

67

68

OGo0IIEHHE W CHCTEMATIIALMA
SHaANHT

Kowrpoannas pabora Ned no reme
o Bampeiimme MeTanE 1 HX
COSIHHCHHY

Beumeorsa n MaTepHivis B
NOBCEHEBHOR HHIHN YEI0BEK
XHMHYECKOE IATPHIHEHHE
OKEPYRLIONIEH cpeni

Pons XHMHH B pelICHHH
IKOAOTHHECKHX TpodaeM
Pesepeubiit ypor, OboGimeHne n
CHCTEMATH AL THAH I
Pezepauntii ypox. Obobmenne u
CHCTEMATHIALNS THAHNT

Pesepenntit ypox, Qbobmenne 0
CHCTEMATHIAINS SHAHHI

OBIIEE KOJIHHECTBO HACORB 110
NMPOTPAMME

6

06.05.2024

08.05.2024

13.05.2024

15.05.2024

20.05.2024

22.05.2024

bubanorexa LHOK
hitps:/m.edsoo. Q03¢ 3150

butmorexa LHOK
tpss/m.edsoo.mTiasd 2 70

butanorera [IOK
htips://m.edsoo.m0ae4 270

butmmorexa LIOK
hitps:/im edsoo. m/00ae(kiln
buGnnorexa LIOK
tipsinedsoo ' Dladb3 3
bubanoresa LHOK

hitps://m.edsoo.mDiad9ch2



YHEBHO-METOJHYECKOE OBECINEYHEHHE
OBPAZOBATEIABHOI'O MTPOLECCA
ObAZATE/IBHBIE YYEBHBIE MATEPHAIBI JL'TA YYEHHKA

» Xumna, R gnace/ Pymaurae ILE., ®enwaman .0, Akunoneproe obiiecTro
«Hanareasctso «llpocsemennes

2, Pymanrace TLE. Xumua: 9 ka.: yued. nns obuweodpazosar, YupesaeHui /
I'.E. Pyasuruc, @.I. @easaman. — M.: [lpocseuienne.

3. INapa H.H. Xumua: sagaunnk ¢ «nomommmukose: 8-9 knacest / H.H. apa. -
M.: [lpoceemenne.

Paboune Terpanu:

METOJAHYECKHE MATEPHAIBLI 118 YYHTE.TH

I. Pymaurue LE, Xumua: 8 k2. yueb. s obueobpasosar, Yupesaennii /
[.E. Pypanrue, @I, @ennaman. — M.: [Tpoceemenne.

2. Xumua: 8 K1.: WIEKTPOHHOES NPHIOKEHHE K YHeDHUKY.

3. Pyasnmue TLE. Xamus: 9 wo: yaed. ans obeobpasosar, Yapesaennii /
I".E. Pymanwric, .1, Deawaman. — M.: [Ipoceemenne.

4. Xumus: 9 g1 WICKTPOHHOE NPHIGKEHHE K YueOHURY.

5. I'apa H.H. Xumna: 3agaunnk ¢ «nomourEikomy: 8-9 knacest / H.H. Tapa. -
M.: llpocsemenne.

6. lapa H.H. Xumua. Paboune nporpammet. [Ipeavernas aunng y4eOHHKOB

I".E. Pymsurnca, ®.I. @ensamana. 8-9 knacew’ H.H. INapa. — M.:



[Tpoceemenne.

7. Paneuxnii AM. Xumua: anaakriacckuit marepuan: 8-9 xn. / AM.
Paneuxnii. — M.: llpocremenne.

8. lapa H.H. Xumun. Ypoku: 8 k1. / H.H. lNapa. - M.: Tlpoceemenne.

9. I'apa H.H. Xumna. ¥pokn: % kn. / H.H. apa. — M.: Tlpoceemenne.

10. boposcknx T.A. Tectsl no xumuu. [lepronaganbibie XUMHYECKHE
nonsTHa. Knenopoa, Bogopon. Boja, pacrsopu. OCHOBHBIC KI1acChl
HEOPraHHYecHx CoeanHeHri: 8 K. K yueounky | .E. Pyawnmaca, .1
thensamana «Xumus, 8 knacen, — M.: Hanarenscrso «xzamenn, 2010,

| 1. boposcknx T.A. TecTsl mo XUMHH. JNEKTPOIIHTHYECKAA THCCOLHALIHA.
Kucnopoa u cepa. Asor n docdop. Yrnepon u kpemunii. 9 knace: K yuehuugy
I'.E. Pymanmuca, .0, Pensamana «Xumua, 9 knacen, — M.: H3gatenscteo
«Ikzamens, 2011.

12, Hlrpex H.A.

MeToanueckoe nocodue no xumun: 8 knace: K yyeounky I'.E.

Pymanruca, @.I. ®easamana "Xumus. 9 wiace” GIOC, 2017.- 35 ¢.

HHPPOBBIE OBPAZOBATE./IBHBIE PECYPChHI H PECYPChI CETH
HHTEPHET

I, http://ege. vandex.ru/chemstry/

2. http://chem.reshuege.ru/

3. hutpu//himege.ru/



4. http://pouchu.ru/

5. http://enprophil.ucoz. ru/index/egeh_alkeny alkadieny/0-358

6. httpe//ximozal.ucoz.ru/ 1d/12/1241 4 pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lemer/biologiyva_polniyyi_spr
avochnik_dlva podg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.phpTap=table 1000405 http://sikorskaya-
olja.narod, i/EGE . htm

1 0. www.olimpmgou.narod.ru.

11, hitpz/imirhim.ucoz.ru/index/khimija 8 3/0-41



