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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro mnpeamera «XuMus» aas 8 — 9 KiIaccoB
COCTABJICHA HA OCHOBE CJIEYIOIINX HOPMAaTUBHO-TIIPABOBBIX JTOKYMEHTOB:

1. ®enepanbubiii 3akoH PO «O6 obpazoBanun B Poccuiickoit deaepariuny;

2. denepanbHBIA TOCYJApPCTBEHHBIM 0Opa30BaTEIbHBIA CTaHJIAPT OCHOBHOTO
o01ero oOpa3oBaHus;

3. @enepanbHas paboyasi mporpaMma OCHOBHOTO 00111eT0 00pa30BaHuUs 10 XUMUU;
4. YyeOnsiit mnan MBOY «KapcoBaiickast cpefHsis mKoay;
5. IIporpamma Bocniutanust MBOY «KapcoBaiickasi CpeHsIsl IIKOJa.

[IporpamMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOT'O 00IIETO 00pa30BaHuUsl, MPEACTAaBIECHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBE (eaepasbHOW padboyell NporpamMmsl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XuMusD)
B 00pasoBarenbHbIX opranuzaiusax Poccuiickoit deneparum.

[Iporpamma mo XuMuM AAa€T NPEACTABICHUE O MLENSIX, OOIIEeH CTpaTeruu
oOy4eHHsl, BOCHUTAaHUS M pPa3BUTHA OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTENIbHOE IIPEAMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacIpeleieHue €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM MU TeMaM IMPOrpaMMbl MO XUMHUH, ONPENENACT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Tpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYaromuxcs, ONpeAeNIIeT BO3MOXXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs, a Takke TPeOOBAHHUM K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE II€JIEH M3ydeHUs peaMeTa 1 OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YyYaromlerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHHU CIYKUT OCHOBOM it (OPMHUpPOBAHHS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBlICHUI O MAaTepUaIbHOM E€AMHCTBE MHUpPA, BaXKHYIO
poJib WrparoT (GOpMUPYEMbIC XUMHEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUs TI00aTbHBIX
MpoOJIeM YCTOMYMBOTO PAa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECCKOM,
NUIIEBOM U KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.



Ocobennocmu npenoodasanust yuebHo2o npeomema oas odoyuarouuxcs ¢ OB3

s obyuarowuxcsa ¢ 3a0eprHcKou NCUXULECKO20 PA3EUMUSL.

Hust oOyuaronuxest ¢ 3IIP, ocBauBaronux AOOII OOO, xapakTepHbl
cienyroiue cnenupuueckre oopazoBaTeibHbIe MOTPEOHOCTH:

*[IOTPEOHOCTh B ajantauuud U JudQepeHImpoBaHHOM MOAXO0AE K OTOOpY
coJiepKaHUsl MPOTrPaMMHOTO Marepuana Y4eOHBIX MPEAMETOB C YYETOM OCOOBIX
00pa3oBaTENIbHBIX MOTPEOHOCTENH M BO3MOXKHOCTEH oOydarouuxcs c¢ 3IIP Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHMs;

*BKIIIOUYEHUE KOPPEKIIMOHHO-PA3BUBAIOIIETO KOMIIOHEHTa B  MpOIlecC
oOyueHHusi TpU pealu3aluu 0O0pa30BaTEIbHBIX IMPOTPAMM OCHOBHOTO OOIIETO
oOpa3oBaHHsl C YYETOM MPEEMCTBEHHOCTHM YPOBHEW HAuajibHOTO M OCHOBHOTO
o011iero oOpa3oBaHus;

*pa3BUTHE U KOPPEKIMS MPUEMOB MBICTUTEIBHOU JEATEIBHOCTH U
JIOTUYECKUX JEHUCTBUN, COCTABJISIONIMX OCHOBY JIOTUYECKUX MBICIUTEIbHBIX
orepanuii, pacHIMPEeHUe METaNpPEeIMETHBIX CIOCOO0B Y4eOHO-II03HABATEIHHON
JEesTeIbHOCTH, 00eCIeYNBAIOIINX MPOIIECC OCBOEHUSI IPOTPAMMHOI0 MaTepuaia;

*IPUMEHEHUE CIIEHUANbHBIX METOJOB U IPUEMOB, CPEACTB OOyUYEHHUS C
y4eToM ocoOeHHOCTel ycBoeHus oOy4daromumcs ¢ 3[1P cucrembl 3HaHMM, yMEHUIH,
HABBIKOB, KOMIIETEHIIMH, MCIOIb30BAHUE «IIOLIATOBOCTU» IMPHU TMPEIbSIBICHUU
y4eOHOro Marepualia, NpU pPEIIeHWH NPAKTHKO-OPUEHTUPOBAHHBIX 3alad M|
KU3HCHHBIX CUTYaIUH;

*IIPUMEHEHHE alNTOPUTMOB, OMOJHUTEIBHOW BHU3YaJbHOM MOIICPKKH,
OTIOPHBIX CXEM MPH PEIIeHNH Y4eOHO-TI03HABATENbHBIX 337a4 U padboTe ¢ yueOHO
uH(popmanue;

*Pa3HOCTOPOHHSIA MPOpadOTKa yueOHOro MaTepualia, 3aKperieHUEe HABBIKOB
U KOMIETEHIIMH TPUMEHUTEIBHO K Pa3IUYHBIM KU3HEHHBIM CUTYaIUsIM;
YBEJIMUCHHUE JIOJW TMPAKTUKO-OPHUEHTHPOBAHHOTO MaTepuasia, CBSI3aHHOTO C
KU3HEHHBIM OIBITOM TOJPOCTKA; pa3HOOOpa3ue U BapUATUBHOCTH MPEIbIBICHUS
U OOBACHEHUs] Y4eOHOro maTepuaia MpH TPYAHOCTAX YCBOCHHS M TEpepadOTKu
uHbOpMAaIUH U T.11.);

sOpraHmsanusi  oOpa30BaTEIbHOIO  MPOCTPAHCTBA, paboyero  MecTa,
BPEMEHHOUN OpraHu3alui 00pa30BaTEIBLHOM CPENbl C y4eTOM MCUXO(PU3UYECKUX
ocoOeHHOCTel M BO3MOKHOCTEH oOyuaromerocss ¢ 3IIP  (unauBuayanbHOE
MPOEKTUPOBAHNE 00Pa30BaTEIHLHON CPEABI C YIETOM MOBBIIICHHON HCTOIMAEMOCTH
U OBICTpONl yTOMIISIEMOCTH B TIPOIECCE WHTEIUIEKTYAIbHON JIeATEIbHOCTH,
CHMKEHHOM  pabOTOCHOCOOHOCTH, CHMXKEHHOM MPOU3BOJIBHOM  pEryJssiluu,
HEYCTOWYUBOCTH TIPOU3BOJLHOTO BHHUMAaHHWS, CHIDKEHHOTO OOBeMa NaMATH |
MOH)KCHHOW TOYHOCTH BOCTIPOU3BEICHMS ),

sCriellMajbHasi TIOMOIb B  Pa3BUTUHM  OCO3HAHHOW  CaMOPETYIISITUU
NESTETPHOCTH M TIOBEJCHUS, B OCO3HAHWHM BO3HHUKAIOIIUX TPYAHOCTEH B
KOMMYHUKATHUBHBIX CUTYyaIlUsX, WCIOJb30BAHUKM TPUEMOB SMOIMOHAIBHON



CaMOpEeTYyJIAIMK, B TOOYXICHHH 3ampammBaTh TOMOIIb  B3POCIOTO B
3aTPyAHUTENIbHBIX COIUATBHBIX CUTYAIIMSIX;

*l[eJICHANIPABJICHHOE Pa3BUTHE COLUATIBHOTO B3aUMOJICHCTBUS 00Yy4aArOIINXCS
¢ 3I1P;

* y4eT (PYHKIIMOHAIILHOTO COCTOSIHUSI IEHTPAJIbHOM HEPBHON CHUCTEMBI U
HEHPOJMHAMUKHM TCUXUYECKHUX TpolieccoB obyyatoutuxcs ¢ 3P (3amennennoro
TeMIla nepepadboTku MHGOPMAIIMK, MTOHUKEHHOTO O0IIEero TOHyca, CKIOHHOCTH K
ah(pexTUBHON Ie30praHU3ANN JACATEIHPHOCTH, KOPTAHUUECKOW» TEKOHIICHTPAITUN
BHUMAaHUS U JIp.);

*CTUMYJINPOBAHWE K OCO3HAHUIO ¥ OCMBICIICHHIO, YIIOPSA0OYNBAHUIO
yCBAaMBAaeMbIX Ha ypoOKax 3HAaHUA M YMEHHUH, K TPUMEHEHHUIO YCBOEHHBIX
KOMIIETEHIIUM B IOBCEIHEBHOM KU3HU;

*(hOpMUPOBAHKE YUTATEIHCKON KYJIBTYPHI;

*[IPUMEHEHUE CHEIUAIbHOTO TMOJX0Ja K OIEHKEe 00pa3oBaTeNbHbIX
JOCTIDKEHUM €  Y4eTOM  MCUXO(PU3MUECKHMX  OCOOEHHOCTEM U 0COOBIX
oOpazoBarenbHbIX MOTpeOHOCTEH oO0yuaromuxcs ¢ 311P;

*HCITI0JIb30BAaHUE CIEIUaIBHOTO UHCTPYMEHTApUs OIICHUBAHMUSI
(GYHKIMOHATBHOM  TPAMOTHOCTH M BBIABJICHHMS  TPYAHOCTEH  YCBOCHHS
00pa3oBaTeNbHON MPOrPAMMBIL;

*(hopMUpOBaHKE COIMATIHLHO AKTUBHON MO3UIIMHU, UHTEpECA K COLUAIBHOMY
MHPY C TIO3WIHWA JIMYHOCTHOTO CTAaHOBJCHHS U  MPOQPECCHOHATBHOTO
CaMOOTIPEICIICHNUS;

*pa3BUTHE ®  pACIHIUPEHUE  CPEACTB  KOMMYHHUKAIIUM,  HaBBIKOB
KOHCTPYKTHUBHOTO OOIIIEHUS W COIMAIBLHOTO B3aMMOICHCTBHS (CO CBEPCTHUKAMH, C
YICHAMH CEMbBH, CO B3POCIBIMH), MaKCHMaJIbHOE PACIIUPEHUE COIUATBHBIX
KOHTaKTOB, MoMoulb oOy4daromemycs ¢ 3[[P B oco3HaHuuM cOUUAIBHO
OpUEeMJIEMOTO M OJI00pSIeMOr0o  TOBENEHHUS, a TaKXke HE0OXOAUMOCTU
M30MpaTENIbHOCTA TIPU YCTAHOBJICHUHM COIMAJIBHBIX KOHTAKTOB (TpoduiiakThKa
HETaTUBHOTO BJIMSHUS, IPOTUBOCTOSTHUE BOBJICUCHUIO B aHTUCOIMAIIBHYIO CPENY);

*TIpO(IIIAKTHKA aCOIIUATBLHOTO TIOBEICHHUSI.

Cés13b ¢ npoepammori 60CNUMAHUS

Peanuzanus negarorndeckuMu pabOTHUKAMHU BOCITUTATEIBHOTO MOTEHIIMANA
YPOKOB MaTeMaTHKHU MPEATOJIAraeT Cleayrolee:

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHONICHUH MEXIy IeIarorndyecKumM
pPaOOTHUKOM W OOYYAIOIIMMHUCS, CIIOCOOCTBYIOIIHUX TIO3UTUBHOMY BOCITPHSTHIO
oOydaromumMucss  TpeOoBaHMI W  MpochO  MeJaroruuyeckoro  pabOTHUKA,
NPUBJICUCHUIO WX BHUMaHHS K OOCYXJaeMOW Ha ypoke HuH(popMaIuy,
aKTHBU3AaIIMX TTO3HABATEIILHOMN JACATEIHBHOCTH;

- moOyX/IeHre OOyJaroIuXCcs COOI0aTh Ha YPOKE OOIICTIPUHSITHIC HOPMBI
MOBEJICHUS, MPaBUJIa OOIIEHUS CO CTAPIIMMU (TIEIarorndyeCKUMH paOOTHUKAMU) U
CBepCTHUKaMH  (OOy4aromUMHCs), TPUHIUNBI y4eOHOW  JUCIUIUIMHBI U
caMOOpTraHu3allnu;



- TMpUBJICYCHHE BHUMAHMUS OOYyYaAIOIIUXCA K I[IEHHOCTHOMY AacCHeKTy
M3y4yaeMbIX Ha ypOKax SBJICHHH, OpraHu3anus ux padoThl ¢ MOJy4aeMoi Ha ypoke
COLMAIIbHO 3HAYMMOW WH(pOpManueil — WHULUUPOBAHHE €€ OOCYXICHUs,
BBICKa3bIBaHUS 00YUAIOIIMMHUCS CBOETO MHEHHUS 10 €€ MOBOAY, BEIPAOOTKH CBOETO
K HE¥l OTHOILICHUS;

- HCIOJb30BaHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEepkKaHUs y4eOHOTO
npeaMera uepe3 JIEMOHCTPAIMIo OOYyYalolMMCsl IMPHUMEPOB OTBETCTBEHHOTO,
IPaXXTaHCKOTO TOBEACHMS, MPOSIBICHUS YEIOBEKOIIOOUS M J0OpOCEpIACUHOCTH,
yepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHs, 3a1ad ISl peIIeHHS,
MPOOJIEMHBIX CUTYalUi A7l OOCY>KICHHS B KJIacce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTHBHBIX (HOpM pabOTHI C 0OYyYarOIIUMUCH:
UHTCIJICKTYallbHBIX ~ UTP, CTUMYJIHUPYIOUIMX TO3HABaTEeIbHYI0  MOTHBAIUIO
oOyJaromuxcsi; AUAaKTHUECKOTO TeaTpa, T IOJy4YeHHbIE Ha YPOKE 3HaHUs
OOBITPBIBAIOTCS B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE JaloT
o0Oy4arolmuMcsi BO3MOXKHOCTh HPHOOPECTH OMNBIT BEACHUS KOHCTPYKTHUBHOTO
JMaiora; TpynmnoBol paboTel Wiau pabOThl B Mapax, KOTOpblE ydyaT KOMaHJIHOMW
paboTe U B3aUMOJEHCTBUIO C IPYTUMU JIE€TbMU;

- BKJIIOYEHUE B YPOK WUIPOBBIX MPOIENYpP, KOTOPbIE MOMOTAIOT MOAJEPKATh
MOTHBALIMIO OOYYarONIMXCs K IMOJYYEHHUIO 3HAHUM, HaJaKMBAHWUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, [OMOralOT  YCTaHOBJICHUIO
no00poxkenaTeIpHON aTMOc(ephl BO BpeMsl YPOKa;

- opranu3zanus medcTBa MOTUBHPOBAHHBIX U IPYAUPOBAHHBIX 00YUaIOIINXCS
HaJ WX HEYCHEBAIOIUMHU OJHOKJIACCHUKAMU, JAIOIIET0 UM COLMAIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3aUMHOM MTOMOIITH;

- VHULUUUPOBAHME U TOJACPKKA HCCIEIOBATEILCKON JESITENbHOCTU
oOydaromuxcsi B paMKax pealn3allid HMH WHIUBUAYAJIbHBIX M TPYMIOBBIX
UCCIIEIOBATEIbCKUX ~ IPOEKTOB, YTO JacT OOydYaromMMCS  BO3MOXKHOCTb
IpPUOOPECTH HABBIKM CAMOCTOSITEJIBHOTO PEIICHUsT TEOPETUYECKOM MpoOsIeMbl,
reHepupoBaHus U 0OPMIICHHSI COOCTBEHHBIX MJIEH, YBAKUTEIBHOIO OTHOLICHUS K
qyKUM uaesM, oQOpMIICHHBIM B paboTax JApyrux uccienoBaTenel, HaBbIK
MyOIMYHOTO BBICTYIUICHUS NIEpe]] ay TMTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHUS
CBOEU TOYKHU 3PEHUS.

N3yuyenne xumunn:

CHOCOOCTBYET  pealu3aluMyd  BO3MOXKHOCTEW  JJII  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (yHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (pOPMUPOBAHUE MBIIUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSTEIBLHOM  y4eOHOW  JesSTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKMX YMEHHMM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOM JIeSITEIHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €MHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3Tanom B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



criocoO0CTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHble HampaBlieHUS B OOYYEHHM XMMHHM OOECMEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SBISIETCS  IMEJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU HA ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHUH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepKaHUs MPOTPAMMBI IO XUMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk e€ mzyudeHuro. ColepaHHUE CKIIAJbIBACTCS U3 CHCTEMBI
MIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakiuu. OO0 OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 10 TMPUHIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUM 00 BJIEKTPOIUTHYECKOW JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HaAHUS PACcCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHS K JIPyroMy, BBITIONHSS (YHKIMA OOBACHEHHS] W MPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS U TOTYyUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHnue mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
IIPEJACTABJIECHUS] O XMMUAYECKON COCTAaBIAIOLICH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEeMHOM MpHUPOAbI, IEHHOCTHOIO OTHOIICHWUS K HAy4YHOMY 3HAHUIO H
METOJlaM TMO3HaHUA B Hayke. M3yueHwe XUMUM TPOUCXOAUT C MPHUBJICYEHHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUEOHBIX MNpeaMeToB: «OKpYXKaroUUid MUPY,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipu w3ydyeHHUH XWUMHUH TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaua y4eOHOTO MpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKESHHM,
JOCTYITHBIX 00OOIICHWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM T[O3HAHHUA MPU H3YYCHHHM BEIIECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOM U Y4eOHO-HCCIIEIOBATEIbCKOM
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MOBCEAHEBHOM JKU3HU.

[Ipu u3yuyeHuu XMMHUHU HA YPOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs BaXKHOE
3HaYeHHUe MPUOOPENN TaKue eI, KaK:

— (¢opMHUpOBAHHE WHTEIUIEKTyaIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHNe
oOydaromuxcsi K CaMOCTOATEIbHOW I03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OIbITa Pa3HOOOPA3HON MAEATEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE MJIs
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opMupoBaHue o0OmEeld (YHKIMOHATBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATh SBIICHUSA
OKpY>KaIOIIET0 MHpPA, WCIOJIb3Ys 3HAHUS W OMBIT, MOJYYCHHBIE TMPU H3yUYECHUHU
XUMHH, TPUMEHATh WX TPH PEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH W
TPYAOBOM JEATEIBHOCTH;

— ¢QopmupoBanue y oOydaromuxcs TYMaHUCTHYECKHMX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKMX 3HAHWHA [JIs1 BBIPAOOTKH OSKOJIOTHUECKU
eJIeCO00Pa3HOro0 TOBENEHUST B OBITY M TPYAOBOH JEATENBHOCTH B IIEJIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UiIs U HANpaBJIEHHOCTU AaJbHEHIIEro
00yueHwus.

OOmiee uWCIO YacoB, OTBEACHHBIX Ui HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBanusi, cocTtaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIO).



COJIEPKXAHUE OBYUEHUSA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemectBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOax MO3HaHHS B XUMUU. UHMCThIE BElIeCTBA U CMECH.
CnocoOsI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHMHUYECKHX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHTENbHAs aToMHas Macca.
OTtHOcuTeNbHAS MOJEKYIspHas Macca. MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moisb. MonsipHast macca. B3auMocBsI3p KOIMYECTBa,
Macchl W 4YHCNIAa CTPYKTYpHBIX €IWHHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUA.

Ouznvecknue U XUMHUECKUE SBICHUS. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuMmuueckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peaKni (COeMHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBUIaMH paboThl B 1abopaTopuu u
npuéMaMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHUE U OMHCAHUE
(u3nyecKkux CBOWMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOJIIO/IEHUE
dusnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJIa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHWE W KOHJACHCAIMs BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE Mea C KIUCIOTON) SBJICHUH, HAOIIOICHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3siokeHue caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIA
meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE Jkele3a ¢ pactBopoM coiu meau (11),
M3Yy4YEHUE CIOCOOOB pa3JeieHHs] CMEcel: ¢ MOMOUIbI0 MAarHuTa, (UILTPOBAHUE,
BbIMIApMBaHUE, NUCTWLIALNSA, XpoMaTtorpadus, TpoBeIeHINEe OYNCTKH MTOBAPEHHON
coiu, HaOJIOAEHME U  ONHCAHME  PE3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3/aHUE MOJEeH MOJeKys
(I1apoCTep>KHEBBIX ).

Bakneiiue npeacTaBuTe/ M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BemiecTBo. Haxoxxaenuwe kuciaopoga B mpupoae, (u3MUecKhue M XUMHYECKUE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [lpumenenwe kucmopoma. CrocoOb!
MOJyYeHUs] KHUCJIOpoJa B JIabOpaTOpUu H TMPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIHS KUCIOPO/a.



TemnoBoit 3¢ ¢deKkT XUMHUUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoknenwe Boaopoja B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOKCTBA, MPUMEHEHHE, CIOCOObI
nonyueHus. Kucnotel u conmu. MossipHblil 00bEM Ta30B. PacuéTel Mo XumMuueckum
YPaBHEHHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pacrBopurens. PacTBOpEIL.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Posib pacTBOpOB B mpupose M B KU3HHU YeNOBeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBIE, amM{OTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCHJIOB. [lonydenune okcuaos.

OcHoBanusa. Krnaccupukanuss OCHOBaHUM: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnkimarypa ocHoBaHuil. PHU3NUECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @uznyeckue u
XMMHUYECKME CBOWMCTBAa KHUCIOT. Psan aktuBHoctTM MmetamoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coseil. @U3nyeckue U XMMHUYECKHUE CBOMCTBA COJICH.
[Tomyyenue conen. ['eHeTmyeckas CBsA3b MEXAY KilacCaMH HEOPTaHUYECKUX
COEIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPEIECICHUE COAECPKAHUsI KUCIOPOAa B BO3AYXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE€ ¢ U3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIOEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpallleHus: TopeHust (Mmokapa), O3HAKOMJIEHHE C OOpa3llaMu OKCHUJIOB H
OTMMCAaHUE HUX CBOWCTB, MOJIydeHUE, COOMpaHHE, pACIO3HABAHUE W H3Yy4YCHUE
CBOMCTB Bomopojaa (ropeHwue), B3auMojaciicTBue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUAIIOB), HAOIIOJECHUE OOPA3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHME OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOW J0JIE PaCTBOPEHHOIO BEIIECTBA, B3aUMOJAECHUCTBUE BOABI C METAITIAMU
(HaTpueM ¥ KajblueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
HCCIeIOBaHNEe O0pa3lloB HEOPTaHMYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW MHJUKATOPOB B PacTBOpax KUCIOT U IIEIOYEH,
uzydyeHnue B3aumozeiictBus okcuga menu (II) ¢ pactBopoMm cepHOM KHCIIOTHI,



KUCJIOT C METAJUIAMH, PEAKUUMHA HEUTpaIu3alrH, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METaJUla APYTUM K3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHenmme Kiaacchl HEOPraHUYECKUX
COEIMHEHU.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XHMHYECKasl CBSI3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

IlepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKHUX dJieMEeHTOB. [loHsaTHe o
IpyImax CXOJHBIX 2JJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEJIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aMm(OTEepHbIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. Ileprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkomepwomHass W JJIMHHONEpUOAHAS  (OPMBI
[lepnoanueckon cucrembl xumuueckux diaemeHToB JI. M. MenaeneeBa. [lepuoasl
n rpynnbl. OU3NYECKUH CMBICH MOPSIKOBOTO HOMEpPA, HOMEpPOB Ilepuoaa |
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBBIX 20 XHMHYECKHX  JJIEMEHTOB
[lepuomnueckon cucremol JI. . MennpeneeBa. XapaKTepUCTUKA XHUMHYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJnyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJJIMYECKUX Y HEMETAJUIMYECKUX CBOMCTB 110 TPYNIIaM U MEPHUOJIAM.

3nauenue Ileproandeckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMHYECKHUX
3JIEMEHTOB I pa3BuUTUs Hayku W npaktuku. JI. Y. MenneneeB — yd€HbId U
rpaXKJaHVH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIApHAsT YW HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusa.  OKHUCIUTEILHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipoueccel okucieHuss U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpaslloB BEIIECTB METAIOB M HEMETAJIOB, B3aMMOICHCTBHUE
TUJIPOKCHJIA IIMHKAa C pAacTBOpaMH KHUCIOT W WIEJI0YEH, IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUU
(ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS).

Mesxcnpeomemmnbnle ceazu

Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpPU M3YYEHHH XHMHHM B 8 Kilacce
OCYIIECTBJISIETCS Yepe3 MCIHOJb30BaHME KaK OOMMX eCTeCTBEHHO--HAyYHBIX
MOHSTUM, TaK U TIOHSATHUM, SBJISIOMIMXCS CUCTEMHBIMU JJIsI OTJIECIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmme ecTecCTBEHHO--HAYyYHbIE TIOHSTHS: HAYyYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHaIW3, CHUHTE3, KiIaccupukanus, TMEepUOAUIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIU],
U30TOIIbI, PAJNOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (PU3NYECKUE BETUYMHBI, ¢IHHUIIBI
M3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKasi peaKkIus

[Tepuonuueckunii 3axoH. [lepuognueckas cucreMa XMUMUYECKUX 3JIeMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kajdus, Kalblud MU HX
COCMHCHUN B COOTBETCTBMHU C TIOJIOKECHHEM 3IJIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BHABl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIMA KPUCTAIUIMYECKOU PEIIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIHIECTB. XUMUUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMA4ecKuX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
M3MEHECHUIO CTEMEHEW OKHMCJICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4aCTHUIO KaTaau3aTropa). JK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUUYECKHE
YpaBHEHHUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonarue o karanmse. [lonsTue o xumudueckom paBHoBecun. DakTopsl,
BIMAIONIME HA CKOPOCTh XHUMHUYECKOW pEAKUUH M TIOJIOKEHHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMHM,  J3JEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON ~ PEaKIIUH. CocraBnenue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJb30BAaHHEM  METOJIa
AJICKTPOHHOTO OajaHca.

Teopus PIEKTPONUTHICCKON TUCCOIMAIINN. DIICKTPOJIUTHI K HEAJISKTPOJIUTHI.
Katnonbl, aHvoHBI. MeXaHW3M AUCCOIMAIIMKM BEIIECTB C PAa3IMYHBIMU BHIAMU
XUMUYECKOH cBsi3u. CTeneHb aucconuanuu. CHIIbHBIE U CJIA0BIE SJICKTPOJIUTHI.



Peaxiuu nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoOiCTBa KHCIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTABICHUNA OO0 3IEKTPOIUTHUYECKOU
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakluu
OT BO3JCUCTBUS PANIMYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEUIECTB, IMpolLecca AUCCOIUALMUA KHUCIOT, WIEJIOYEed M  COJIEH
(BO3MOXXKHO  HCHOJIB30BAHME  BHUJEO  MaTEpHAOB), MPOBEACHUE  OIMbBITOB,
WUIIOCTPUPYIOUIMX ~ NPU3HAKKM  NPOTEKaHUs  peakuuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLUX — MPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peaku pas3iokKEHUsl, COCIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemerayibl 1 X cOeJMHEHHUS

OOmiass xapakTepucTHKa rajnoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKkTepHblEe cTeneHu okucieHuss. CTpoeHue W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOWCTBAa Ha IPUMEpPE  XJopa
(B3auMozelicTBUE C MeTalllaMd, HEMeTalJlaMH, UIeJo4aMu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHUYECKHE CBOWCTBA, IOIYy4YEHUE, NpUMEHeHue. [leficTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M 4YelOBeKa. BakHenmme XJIOpUAbl U HUX
HaxO0JICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nuecKue CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJNIOTPONHbIE MOAU(PUKALIUN KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3HUECKUE U
XUMHYECKue cBorcTBa. OKCUABI CEphl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (0oOlIue Kak
OpeICTaBUTENd Kilacca KHCIOT M creuuduueckue). XUMUYECKHE pEeaKIHH,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYEHHUs] CEpPHON KHUCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAs pEaKLIUsl Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COENMHEHUSMHU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEeA0TBPAILCHUSI.

OO6mrast xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapAKTEPHBIE CTENEHU OKHMCIEHHUS. A30T, paCpOCTPAHEHUE B MPUPOJE,
du3nueckre 1 XuMHUecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero



du3nuecKre 1 XUMUIECKHUE CBOMCTBA, TIOJMydeHne u npuMeHerne. Coim aMMOHWS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHEeHNe. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCIIOTa, e MoJlyueHue, (PU3nueckrue M XUMHUYECKHE
cBOMcTBa (00IIME Kak TMpPEACTABUTENsl Kiacca KUCIOT M cHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPaJIbHBIX
ynoOpeHui. XuMU4eCcKoe 3arpsi3HEHNE OKPYKAIOLIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOogoéMoB). Docdop,
ajuoTpornHeie Moaudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora, puznyeckue U XMUMUIECKHUE CBOMCTBA,
nosiydenue. Mcnonap3oBanue pocdaTtoB B kauecTBE MUHEPAIbHBIX YI00pEHUH.

Obmas xapaktepuctuka 31aeMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOod,  aJUIOTPOIHbIE
MOAU(PUKALIUKA, PACHPOCTPAHEHUE B TNpuUpoje, (QuMdeckue M XUMHUYECKUE
cBoiictBa. Ancopouusa. Kpyrosopot yriaepoaa B npupoje. OKCUbl yriiepoaa, ux
dbu3uyeckre Y XUMHUYECKHE CBOWMCTBA, JIEMCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (1V), rumoreza rno0anbHOTO MOTEIJICHUS] KIUMaTa, NapHUKOBBIM
addext. YronpHas KuciIoTa U €€ Colu, UX (PU3NYECKue U XUMUYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonbs3oBaHne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, STAHOJI, TJINLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yroiib, NTPHUPOAHBIA Ta3, HEePTH),
MPOJYKThl UX mepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OEJIKaX, YriIeBoJax — U UX
poiM B KM3HM 4YeJoBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIYy4YEHUE U
npuMmenenue. CoenuHeHuss KpeMHHsi B mipupoje. OOiiue mnpeacTaBieHus 00
okcuae kpemHus (1V) u kpemuueBoil kucinore. CUIMKATBI, UX KUCIOIb30BAHUE B
OBITYy, B MIPOMBINUICHHOCTU. BakHeiIne cTpouTeNbHbIE MaTepUaibl: KEPaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *xeje300eToH. [Ipobmembl 6€30mMacHOr0 MCIOIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

M3ydeHue 00pa3I0B HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE TPU3HAKOB
WX TIPOTEKAHMS, OIBITHI, OTpPaKAIOIHEe (U3NUECKHE W XHUMHYECKHE CBOMCTBA
raJIOTEHOB M HMX COEIMHEHHMHA (BO3MOXHO MCHOJb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOoOpa3naMu XJIOPUAOB (TajJOT€HHUJIOB), O3HAKOMJICHHE C



oOpasmamu ceppl M €€  COCIMHEHHUAMH  (BO3MOXKHO  HMCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHNE Tpoliecca OOYTIIMBaHUS caxapa IMOJ JAeWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTHI, W3YYECHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOW KUCIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha CyJbdar-
WOH U HaOJIOJeHHWEe TNpHu3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBamMH a3oTa, Qocdopa U UX COEAMHEHUH (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEPHAIIOB), o0Opa3aMu a30THBIX U (HOCHOPHBIX YIAOOPEHUH, MOTYUCHHE,
coOupaHue, pacrno3HaBaHHE€ M U3YYCHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX TIPOTEKaHUs, B3aNMOJICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), W3Yy4YCHHE MOZENeN
KPUCTAJUTMYECKUX PEmIETOK anmasa, rpadura, (ymwiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclioO3HABaHUE U HU3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBI W H3yYEHUE IMIPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKAaTHOM TPOMBIIIJIEHHOCTH, PEIIEHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxxHenIe HeMeTauIbl ¥ UX COCIUHEHUD.

MeraJuibl 4 X COeJMHEHUS

OO0mias xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxkeHus B Ilepuommyeckor cucreMe XUMHUYECKMX dieMeHToB /J[. U.
MenpneneeBa u ctpoeHust atToMoB. CTpoeHHe MeTauioB. MeTtamimdeckas CBs3b U
METAJUINYECKasi  KPUCTAJUIMYECKass  pEIETKa.  JJIEKTPOXUMHUYECKHH  pAX
HanpsHDKeHU MeTaiuioB. OU3nyYecKre U XUMUYECKHUE CBOMcTBa MeTaiioB. Oomue
CHOCOObl MOdy4YeHus: MeTauioB. IIoHSATHME O KOpPpO3UM METajuioB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppos3ud. CruiaBel (CTallb, YyryH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[Ilenounsle MeTambl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
anementoB JI. . Menneneesa, CTpO€HHE WX aTOMOB, HAaXO0XKJIECHHUE B IMPHUPOJE.
duznyueckre U XMMUYECKUE CBOWMCTBA (Ha mpuMepe HaTpusa U Kanus). OKcuabl 1
TUAPOKCUABI HAaTpuss W Kanus. [IpuMeHeHMe WIENOYHBIX METAUIOB M HX
COCIMHEHU.

[[lenouyno3eMenbHbIE METAUIBI MAarHMM W KaJdbLUHUM: IIOJOXKEHUE B
[Tepuomnueckon cucreme xumudeckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
UX aTOMOB, HaXOKJIeHHE B Ipupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplus. Baxseimme coeauHeHUs KanbUuus (OKCHUI, THUIPOKCHM, COJIH).
XKécTtrocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AmromMuHuii: nosioxkeHue B llepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoe€HHUE aroma, HaxOXIAEHHE B Ipupone. duszuueckue u



XUMHUYECKHE CBOMCTBA amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHME aToMa, HaxOxXJAeHHWE B npupone. dusnyeckue u
XMMHUYECKUE CBOWCTBA xkeme3a. OKCHIIbI, TUAPOKCUIBI U conu sxene3a (1) u sxenesa
(1), mx cocraB, CBOMCTBA U TOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3llaMM METauIoB U CIUIAaBOB, HMX (PU3HMUECKUMU
CBOMCTBAMM, M3y4YEHHE  pPE3YyJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBUS OKCHAA
KaJIbLIMSI M HATpUsl C BOJOM (BO3MOKHO MCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HCCIIEIOBAHNE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUs JKele3a B KHCIOPOJE
(BO3MOKHO  HCIIOJIb30BAHME  BHMJEOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHusi, KaJbLMs, aJFOMUHMS, IMHKA, JKeJe3a
(I u xeneza (111), mexu (I1), HaOMFOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHW HWOHAMU HaTpHsl, Kajausd W KaublHs (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THJIPOKCUAA ATFOMUHUS
U TUJIPOKCH/IA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 o TeMe «Baxueiimne
METaJIbl U UX COCITHHEHHUSI.

XHMMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XM3HHU YENIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHMUYECKUX peakuui B ObTy. IlepBas momoinps npu
XUMHUYECKUX 0YKOTaX U OTPaBJICHUSX.

XVMMHUYECKOE 3arps3HEHUE OKpYXKaroleld cpenbl (mpenaenbHas AOMYyCTUMAas
KOHLIeHTpauus BeuecTs, aanee — [1J[K). Ponp xumun B pemieHun 3K0JI0rM4eCKuX
npo0Jsem.

Xumuueckuii IKCHEpUMEHm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIE
MaTrepuabl).

Mesxicnpeomemmnunie cea3u

Peanmm3zanust MeXNpenMETHBIX CBS3€M INpU M3YyYEHMM XHMHUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHbIX
NOHATUH, TAK U MOHITHUH, SIBISIOIIMXCS CUCTEMHBIMH JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbId (PakT, TUMOTe3a, 3aKOH,
TEOpHUsl, aHajlu3, CHHTE3, KilaccupuKaluus, MEepUOJAUYHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJEIUPOBAHNE, H3MEPEHHE, MOJENb, SBJICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIBI.

®u3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUL,
U30TOIbI, PAJUOAKTHUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKHIN 3apsii, IPOBOJHUKH,



MOJYIIPOBOIHUKHY, JUAJNICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSHHE BEIIECTBa, I'a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAIITHUECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIUYMHBI, CIUHUIIBI W3MEPECHUS, KOCMHUYECKOEe
HPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢ortocuHTe3, IbIXaHWe, OWOchepa, IKOCHCTEMa, MUHEPATbHBIC
yIOOpEeHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
TI0JIe3HBIE MICKONIAeMbIe, TOTLTHBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YVJIBTATbBI OCBOEHUA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XHMHH B €JUHCTBE Y4e€OHOU U
BOCITUTATEILHOM JEATETHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCHHUCKUMU
COIIMOKYJIBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TNPUHATHIMU B
oOlllecTBe TMpaBWJIaMU M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT MpOIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUANIN3AIINN O0yJarOIINXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHCTEMOW IMO3WTUBHBIX IICHHOCTHBIX OpHCHTAIIMH W
pacHIMpeHUEe OMBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
U HayYHOMY HACJICAWIO, TTOHMMaHHWS 3HAYCHUS XWMHUYCCKOW HAayKH B JKU3HU
COBPEMEHHOT0 00II1eCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHON HH(pOpMaiuen o
NEPENOBbIX JOCTIKCHHMSIX W OTKDPBITUSX MHUPOBOM M OTEYECTBEHHOM XWMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUSI O COIMAIBHBIX HOPMax M TMpaBWIaX MEXITHIHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
AESTeNIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH [EATEIbHOCTH TNpHU
BBITIOJITHGHUN YYCOHBIX, TO3HABATEIbHBIX 3a/Jad, BBIMOJHCHUH XWMHYECKHX
AKCIIEPUMEHTOB, CO3aHUH YI€OHBIX MPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHHIO
M B3aUMOINOMOIIM B TIpoLlecce€ 3TOM yuyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OIICHWBATh CBOE TIOBEJIEHWE W TMIOCTYNKA CBOUX TOBAPHUINECH C TIO3UIUU
HPABCTBEHHBIX M MTPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIICICTBHI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS] O BEIIECTBE W XMUMHYECKOW pEaKIlnu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKU M COCTABIISIOININE



OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOJBI, B3aWMOCBA3SX YEJIIOBEKA C
MPUPOJHOU CPENIOW, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSTEIbHONW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYpPOM, JOCTYMHBIMH TEXHHUYECKUMHU CpEIACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHMIO M TO3HAHUIO, JH0003HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M HMCCIEI0BAaTEIbCKOU
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YpOBHS OOydeHHUs B
JlaJbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HAHHWE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *W3HH, OCO3HAHUE MOCIEJICTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJis, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTH  COOJIIOJIEHUS] MpaBWil OE30MACHOCTH NpU OOpallleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO MPOPECCUI U Tpyla pa3iIuvyHOro poja,
YBOKEHHUE K TPyAYy M pe3yibTaTaM TPYAOBOH IEATEIBHOCTH, B TOM 4YHUCJE Ha
OCHOBE IPUMEHEHHUS TPEAMETHbIX 3HAaHUH 10 XUMHUHU, OCO3HAHHBIA BBIOOP
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEIHOW MpOo(ecCHOHANBHOMN AeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJallTUPOBATHCA B MPO(ecCHOHANIBHOM cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJOTUYECKH LEIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHHUs, IOHUMaHUE LIEHHOCTH 3J0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3nyecKkoMy MU TNCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIOICHMUS
IpaBuJ O€30MaCHOTO MOBEAEHUS MPU PadOTE C BELIECTBAMHU, a TAKKE B CUTYaLIUsX,
YTPOXKAOIIKX 3J0POBBIO U )KU3HH JIFOAEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOIHON CPENON, sl TOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYJBTYpbl, OCO3HAHHUA TJI00AJbHOIO  XapakTepa
HKOJIOTMYECKUX MPOoOJIeM M MyTeW UX PEUICHHUs] MOCPEIACTBOM METOJOB XUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.



METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeaMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHMS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HAaHUN U3 ITUX NPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOU
HAy4YHOU KapTHUHE MHpa, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (IT03HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOI
NEATEIIBHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
PU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSITHUSMHU), UCIOIH30BaTh
MOHATHS JIJISl OOBSICHEHUST OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUs (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCE TIO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHuYeckas (opMmysia W ypaBHEHUE
XUMHUYECKON PeaKIuu — MpU PelIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJIENbHBIX MPEICTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKKU U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4YE€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KauyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHWIO, OPTaHU3AIMH U IPOBEICHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:



yMEHHE BBIOMpATh, aHAJIU3UPOBATh M HWHTEPIPETHPOBATH HH(POPMALIHIO
pa3INYHBIX BUJOB U (POPM MPEACTABICHUS, OTYyYAEMYIO U3 Pa3HBIX MCTOYHHUKOB
(HayyHO-TIOMYJISIpHAs. ~ JUTEpaTypa XHMHUYECKOTO COJEP)KaHUs, CIPABOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLIEHUMBATh NPOTHUBOPEUYMUBYIO U
HEI0CTOBEPHYIO MH(POPMAIIHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJbl U 3aIpPOCHl MPU MOHMCKE U OTOOpE
UH(POPMAllMd U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ji BBINOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHNE OIIbITA B
0o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh PEIIAEMbIE 33/1a4yd  HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE HCIOJb30BaTh M AaHAJIU3MPOBATh B IIpolecce Y4YeOHOH W
MCCIIE0BATENbCKON EATETbHOCTH MH(POPMALUIO O BIMSHUH MPOMBIIIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpY)Karoued NpHpOAHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHMs 3a/aBaTb BONPOCH (B XOA€ Juajora M (Wiu) JIUCKYCCUH) IIO
cymectBy  oOcyxaaemMoil  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTo OMbITa,
Ja00paTopHOM pabOTHI N0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COTJIacCOBAHUS
no3uuuii (00CyxkaeHusl, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbDY, KOOPJAWHALUSA
COBMECTHBIX JEHCTBUM, ONpENEIICHHWE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PeryisiTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHHUE CAMOCTOSATEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTD, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI peleHns YYeOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NIPU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIy4Y€HHUsI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BELIECTBaX U PEaKLusX,
OLICHHBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJIbTaTa 3asBJIICHHOW LU, YMEHUE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPEJIaraéMble B YCIOBUU 33JIaHUN.



HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIC OOYYaIOIMUMHKCS Hay4dHbIC 3HAHUS, YMEHUS W CIIOCOOBI
NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATEIBHOCTH 10  MOJYYEHWID HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K koHiy oOyueHnust B 8 kiacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHU:
. PaCKpBIBATh CMBICII OCHOBHBIX XHMHWYECKUX TIOHSTHW: aTOM, MOJIEKYJIA,
XUMHAYECKUN 3JEMEHT, IMPOCTOE BEUIECTBO, CJOKHOE BEMIECTBO, CMECh
(omHOpOAHAST W HEOAHOPOJIHAsA), BAJEHTHOCTh, OTHOCUTEJIbHAs AaTOMHas U
MOJICKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsI XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM, OKCHJI, KUCTIOTAa,
OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas
peakius, kiacCupUKaIKs peakuid: peakiiui COSUHEHUs, PEaKIUU PA3JIOKEHUS,
peakiMu 3aMEIEHUsl, pPeaklnuu OOMEHa, DK30- U HHIAOTEPMUYECKUE PEaKIIUH,
TEII0BOM A(PdeKT peakuuu, SApo aToma, ICKTPOHHBIM CIOM aToma, aTOMHas
opOuTalb, paadyc aTroMa, XHUMHYECKas CBSI3b, IMOJSIpHAsS W HEMOoJspHas
KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MacCOBas JAOJIsS
BelecTBa (POIIEHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;
. WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHWYECKUX TIOHATHA U
MPUMEHATH 3TU MOHITUA NPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

. WCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTaBJIeHUs] (POpMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;
. OTIPEJIENISITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,

CTETICHb OKHCIICHHUS DBJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, MPUHAIJIEKHOCTH
BELIECTB K OMNpPEACIEHHOMY KJIacCy COECAUHEHUN Mo (opMysiaM, BUA XUMHUYECKOU
CBSI3U (KOBAJICHTHAs M MIOHHASA) B HEOPTaHUYECKUX COCIUHCHUSIX;

. packpeiBath cmbicn llepmogmueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh  [OHUMAaHUE  NEPUOJAUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMUYECKUX DJIEMEHTOB OT MX ToJioxeHusi B [lepuoauyeckoil cucreme, 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJSIPHOTO
YYEHMs], 3aKOHa ABOraipo;

. ONMMCHIBATh W XapakTepuzoBaTh TabmmuHyro (opmy Ilepuoamdeckoit
CHUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3finyaTh MOHATHS «TJlaBHas moarpymnna (A-
rpymnmna)» u «mnobdouHas noarpynmna (b-rpymnma)», maible W OOJbIIME TEPUOIBI,
COOTHOCUTh 0003Hau€HHUs, KOTopble uMmeroTcss B Tabmuie «llepuoguueckas
cucreMa xumuyeckux oanemeHtoB JI. . MengeneeBa» € 4HMCIOBBIMH



XapaKTePUCTHUKAaMHU CTPOEHHUS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB M 3apsin
a1pa, o01Iee YUCII0 EKTPOHOB U PACIPEIEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

. KJIACCU(PUIIMPOBATh XUMHYECKHE DJIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBA,
XUMUYECKUE peakinu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
Ter1oBoMy 3 dexTy);

. XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOMICTBA BEILECTB
pa3IMYHBIX KJIACCOB, TMOJTBEPXKJash ONHUCAaHWE TPUMEpPaMH MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B pa3IMYHBIX
YCIIOBHSIX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (OopMyJe COEIUHEHUS, MACCOBYIO
JOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOU
peaxiuu;

. PUMEHATH OCHOBHBIE OIEPAIlMH MBICIUTEIBHON JAEITEIbHOCTH — aHAIIu3 U
CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATU3alMI0, KIacCU(PUKAIINIO, BHISIBICHHUE
OPUYUHHO-CJIEICTBEHHBIX CBA3€M — [ U3Y4EHHUs] CBOWCTB BEIIECTB U
XUMHUYECKUX peaKluil, eCTECTBEHHO-HAyYHbIE€ METO/bl MO3HAHUS — HAOJIOJEHUE,
M3MEpeHne, MOJEINPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN);

. CJIEI0BaTh IpaBUjaM MOJb30BAHHUS XUMUYECKON NOCY0M U 1a00paTOpHBIM
00OpyI0OBaHUEM, a TAK)KE MpaBUIaM OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJAa U KHCIOPOJaA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEW PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATb M MPOBOAWTh XHMHUYECKHE OKCIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KHUCIOT C MOMOLIbIO HHAUKATOPOB
(;makmyc, henondranenuH, METHIOPAHK U JPYTHE).

K koHiy oOydenust B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

. pPacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHATHN: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, BAaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas PEaKIusi, XUMUYECKas CBSI3b, TEIUIOBOW A((EKT peakiuu, MoJb,
MOJISIpHBIN 00BEM, PacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIEKTPOIUTHUECKAS
JMCCOLMAIMS, PEaKIIMd HOHHOTO 0OMEHa, KaTaln3aTop, XMMUYECKOEe paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMblEe PpPEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuy, OKHCIUTENlb, BOCCTAHOBUTENb, OKHUCJICHHE U BOCCTAaHOBJICHUE,
amnoTponus, amMQpOTepHOCTh, XHMHUYECKash CBsA3b (KOBaJCHTHAs, HWOHHAaf,
METa/NINYeCcKas), KpUCTAUIMYECKass peue€Tka, KOppo3us METaIOB, CIUIABBI,



CKOpPOCTh XMMHMYECKOW PEAKLIHH, NPEAECNbHO aomyctumas kKoHueHtpamus I[IJIK
BEILIECTBA;

. WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKUX TOHSITHH U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUH BELIECTB U UX MPEBPALLICHUII;

. MCITI0JIb30BaTh XUMHUUYECKYI0O CUMBOJIUKY JIJIsl COCTaBJIEHUs (DOPMYJT BEIIECTB
Y YPABHEHUN XUMHAYECKHUX PEAKIIHM;

. ONPEAENATh BAJIECHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKHUX 3JIEMEHTOB B
COEAMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEMIECTB K ONPEACIEHHOMY
KJIAcCy COEIMHEHHM 1o ¢opmyiaMm, BHJI XUMHUYECKOW CBSI3M (KOBaJEHTHas,
WOHHAs, METaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHMSX, 3apsij] HOHA IO
XUMUYECKON (hopMyJie, XapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHHMYECKHUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKONU PEMIETKHM KOHKPETHOTO BELIECTBA;

. packpeiBath cMbici [lepuoaumueckoro 3axkona JI. M. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ileproguueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: Pa3iuydarh MOHATHUSA
«riaBHas noArpynna (A-rpymnma)» u «rnodouynas noarpynmna (b-rpynna)», mansie u
OOJbIIME  MEPUOMbI, COOTHOCUTh O0O3HAYEHHUS, KOTOpbIE MMEIOTCA B
NEPUOUYECKON TaONMIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sjpa, OOIIee YHUCIO 3JIEKTPOHOB U
pacrpeneneHrue ux Mo JIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B Mpeenaax MajiblX MEPUOIOB
Y TJIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X AaTOMOB;

. KJacCu(UIMPOBAaTh XMUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakinu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TEIJIOBOMY 3(QeKTy, MO0 M3MEHEHUIO CTEMEeHEH OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEUU(PUUECKUE XUMHYECKHE
CBOWCTBA IMPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPXKAAas OMUCAHHUE NpPUMEpPaAMU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

. COCTABJISATh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOUNUALIMMU KUCIIOT, IIEN0Yen
U COJiedl, TOJHbIE M COKpall€HHbIE YPaBHEHUS pPEaKUMid HOHHOrO OOMEHa,
YPaBHEHHS PEaKIUi, IMOJATBEPKIAIOIMINX CYIIECTBOBAHUE TIE€HETUYECKON CBS3H
MEXKy BEUIECTBAMU PA3JINYHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKUui
MOCPEJCTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

. MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HX CTPOECHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChbl BELIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJIe€ COECTUHEHHUS, MAaCCOBYIO



JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMUYECKOM
peaxuuy;

. co0I0IaTh MpaBuia MOJIB30BAHUS XMMHUECKON MOCYAON U TabOpaTOpHBIM
00Opy/I0BaHUEM, a TaKXKe MpaBHJia OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMHU 10 BBINOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIIIEKUCIIOTO ra3a);
. IPOBOJNUTH PEAKIINU, MOATBEPKAAIOIINE KaueCTBEHHBI COCTaB Pa3IMYHbIX
BEIIECTB: PaclO3HaBaTh OINBITHBIM MYTEM XJIOPHUJ-, OPOMUI-, HOJUA-, KapOOHAT-,
dochar-, cuiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KaTUOHBl AMMOHMSI U HOHBI
U3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUYECKHUX
BEIIECTB;

. IPUMEHATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON AEITEIbHOCTH — aHAlIu3 U
CHUHTE3, CpaBHEHHUE, OO0OOLIEHHE, CUCTEeMaTH3alUI0, BBISIBICHWE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — JJI1 U3yYEHUS! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMMH,
€CTECTBEHHO-HAYYHBIE  METOABl IO3HaHWUsA —  HAONMIOJeHUE, U3MEpEHHE,
MO/JICJINPOBAHUE, 3KCIIEPUMEHT (peasibHBIM 151 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoauyecTBO 9acoB D/IeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U Konrp- Ilpakru- (uudposBbie)
n/n TEM NMPOrpaMmabl Bcero OJbHBIE yeckKkue 06pa303aTe.111>H1>1e
padorel | padoTbl | PeCypChl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAKTUYECKOU ESATEIbHOCTH https://m.edsoo0.ru/7f41837c
YyeioBeKa
12 BemecTBa 1 xuMuieckue 15 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/7f41837¢c
Utoro no pazneny 20

Paznen 2. Baxkneiimme NMPpEeACTABUTEC/IM HCOPraHUNIECCKUX BECIIECTB

Boznyx. Kucnopon. [Tousitue bu6nuoreka [JOK
2.1 6
00 okcHumax https://m.edsoo.ru/7f41837¢c
Bonopoa.llonsarue o kucmorax bubmnoreka IIOK
2.2 8 1
H COJIAX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bubmnoreka IIOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edso0.ru/7f41837¢c
Hroro no paszneny 30

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoaguyeckas cucrema xummuieckux djaemenTos /1. H.
Menpeneesa. CTpoenne aToMoB. XUMH4YecCKasi ¢BA3b. OKHCINTEILHO-BOCCTAHOBHTE/ILHBIC

peakuuu

[Tepuonnueckuii 3aKOH U

31 IIepunonnueckas cucrema 7 bubnnoreka [JOK
' XAMUYECKHX deMeHToB /1. 1. https://m.edso0.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma
XuMHYeCKas CBS3b. BuG 1OK
nOIoTeKa
3.2 - 8 1
OxuenHTeLHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJBHBIE PEAKIIUU
bu6mmorexa [IOK
14 15
TOTO 0 pasaety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
P P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

MMPOIr'PAMME
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9 KUIIACC

KoaunuecTBO 4YacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB u Kourt- Ilpakru- (uudposBbie)
n/m | TeM MPOrpamMmbl Bcero | posbHbIe | yeckue oOpa3oBaTe/ibHbIE
paboTbl | paboThI pecypcbl
Pa3nes 1. BemecTBo U XuMu4yeckue peakuumn
IToBTOpeHue OyeHue
1.1 3Ha]i-ITI/II711) OIZII/-IIO;IH}II,S: }[’)aJ;L[Ie{JI;IOB 5 1 Bubmorexa HOK
' https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexka [HOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
9
13 | awccommams, Xammrcoxne 5 . | | BuGmorexa LIOK
' - HHALHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OO1ast XxapaKTepHUCTHKA
2.1 XI/Il\tIIII/ItIeCKEX 3JI§M€HTOB VIIA- 4 1 Bubmioreka IJOK
) https://m.edsoo0.ru/7f41a636
rpynmnsl. ['anorenst
OO1ast XxapaKTepHUCTHUKA
2.2 XI/Il\tIIII/ItIeCKEX 3JI§M€HTOB VIA- 6 Bubmioreka IJOK
' .. https://m.edso0.ru/7f41a636
rpynnsl. Cepa u e€ coeAMHEeHUs
OO6m1as XxapakTeprucTruKa
23 XUMHYECKUX dJIEMEHTOB VA- 7 1 bubmuorexa [JOK
' rpynisl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6mrast XxapakTepucTruKa
24 XUMHUYECKUX dJIeMEeHTOB |V A- 8 1 2 bu6mmorexa [IOK
' IpyHNIbL. YTIEpoa U KpEMHUN U https://m.edso00.ru/7f41a636
HX COCIMHEHUS
Wroro mo pazneny 25
Pazgen 3. MeTaJIBLI U HX COeAMHEHUS
N bu6mmoreka [IOK
8.1 Obmme cRoficTEa METALIOB 4 https://m.edsoo0.ru/7f41a636
39 Baxneiine MeTajibl U UX 16 1 5 bu6mmorexa [IOK
' COCITMHCHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasznen 4. Xumusi u okpyxaonasi cpeaa
41 BemecTsa u maTepuaisl B 3 bu6mmorexa [IOK
' JKM3HH YeI0BEeKa https://m.edsoo.ru/7f41a636
Hroro mo pasneny 3
PesepBHOE Bpems 3 Brbmuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJINYECTBO YACOB I10 68 4 7

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
Tema ypoka KonuyectBo
n/n
4acoB

[Ipenmer xumuu. Ponb xumMuu B )U3HU yenoBeka. Tena u BemecTBa 1
[TonsTe 0 MeTOAAaX NO3HAHMS B XUMUU 1

3 [Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B 1a0OpaTOpUH U 1
puEMBI 00paIeHus C TaOOPATOPHBIM 000PYIOBAHUEM

4 YucTteie BemecTBa 1 cMecH. CriocoObI pa3iesieHus cMecei 1

5 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUUCTKH 1
MIOBapEHHOM COMIH)»

6 ATOMBI M MOJICKYJIBI 1

7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB 1

8 [IpocTeie U ClI0KHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMUUecKas popmya. 1
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB

11 OtHocuTenbHas aroMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca 1

12 MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUN 1

13 KomnuectBo BemecrBa. Monb. Mosipaast Macca 1

14 Pu3nyuecKre 1 XUMUYECKHE SIBJICHUS. XUMUYECKasl pEeaKIIUs 1

15 [Ipu3Haky U ycia0BUs MPOTEKAHUSI XUMHUUECKUX PEaKIIUM 1

16 3aKOH COXpaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS 1

17 Brruncnenus koim4yecTBa, Macchl BELECTBA 10 YPABHEHUSIM 1
XUMHYECKHUX PEaKIIHii

18 Krnaccudukanys XuMrUueckux peakiuii (COequHEeHMs], pa3ioxKeHus, 1
3aMeIIeHHS, OOMeHa)

19 M. B. JlomoHOCOB — yuéHbli-3HIIMKIO0TIEAUCT. OO000IIeHNE U 1
CHCTEMaTH3aInsI 3HAaHUH

20 KonTponbnas padora Nel no teme «BeniecTBa 1 XuMHYECKHe 1
peaxKum»

21 Bo3nyx — cmechk razos. CocrtaB Bo3ayxa. Kucinopoa — saneMeHT u 1
npocroe BeniecTBo. O30H

29 dusnueckue U XMMUYECKHE CBOMCTBA KMCIOpoa (peakluu OKUCIICHUS, 1
ropenue). [Tonsarue 06 oxcunax

93 CriocoObl MostydeHus: KUCI0po/ia B J1a0OpaTOPUH U MPOMBIIIIIEHHOCTH. 1
IIpumenenue kuciaopona

24 TennoBoii 3¢ pekT XuMHUUEeCKON peakluu, MOHITHE O 1

TEPMOXUMHUYCCKOM YPaBHCHHUH, DK30- U OHAOTCPMHUICCKUX PCAKIUAX




TornuBo (HedTh, yroias U MeTaH). 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI ero

25 1
MIPEJOTBPALLICHHS

26 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue u cobnpanue 1
KHCJIOPO/1a, U3YUEHUE €T0 CBONCTBY»

27 Bogopon — snemeHT u npoctoe BeuiecTBo. Haxoxaenue B npupoje 1

08 duznyeckue U XMMHUYECKHE CBOICTBa Bojopoa. [Ipumenenue 1
BOZOpOJA

29 [TonsiTue 0 KUCIOTAX U COJIAX 1

30 CriocoObI mosryueHust BOAOPO/Ia B J1aOOpaTOpuu 1

31 [TpakTrueckas padota Ne 4 o reme «Ilomydyenue u cobupanue 1
BOJOPOJIa, U3yUEHHE €r0 CBOMCTBY

32 Mousipablii 00BEM ra3oB. 3akoH ABOrajgpo 1

33 Boruncnenus o0bEMa, KOJIMUECTBa BEIIECTBA ra3a 0 €ro U3BECTHOMY 1
KOJIMYECTBY BEUIECTBA MK 00BEMY

34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIIMH Ha OCHOBE 1
3aKOHA 0OBEMHBIX OTHOIICHHI T'a30B

35 duznyeckue 1 XUMHUYECKHE CBOICTBA BOJIbI 1

36 CocraB ocHoBanuil. [ToHsiTHE 00 HHAMKATOPAX 1

37 Bopna xak pactBoputens. HachllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. 1
MaccoBast 107151 BELIECTBa B pacTBOpE

38 [IpakTuueckas padora Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ 1
ONpeeaEHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBAY

39 KonTponbnas padorta Ne2 mo teme «Kucnopoza. Bonopoa. Boga» 1

40 Oxkcupl: cocTaB, KjIacCupUKaIsi, HOMEHKIIATypa 1

41 [TonydyeHnne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H 1
aM(pOTEPHBIX OKCHUIOB

42 OcHoBaHuUs: cOCTaB, KJIaccU(UKAIIMsI, HOMEHKJIAaTypa 1

43 [TonydyeHue u XuMHUYECKHE CBOMCTBA OCHOBAHUM 1

44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa 1

45 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOT 1

46 Comnu (cpennue): HOMEHKIIATypa, COCOOBI MOTyYeHUsI, XUMUYECKHE 1
CBOMCTBA

47 [IpakTuueckas padborta Ne 6. Pemenne skciepuMeHTaNbHBIX 3a1a4 M0 1
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX COCIUHEHUI

48 I'eneTnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHHMUECKUX COSTMHEHHM 1

49 O060061IeHre U cucTeMaTH3alus 3HaHU! 1

50 Kontponbras padota Ne3 no teme "OCHOBHBIE KIacChI 1
HEOPraHWYECKUX COEAMHEHUMN"

51 [TepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX IIeMEHTOB. [loHsTHE 1

O Irpynimax CXOJHbIX 3JICMCHTOB




59 [Tepuoanueckuii 3akoH u [leproanueckas cuCTEMa XUMUYECKHUX 1
anemeHToB /1. 1. Menaeneena

53 [Tepwropl, TPYIIIBI, TOATPYIIIBI 1

54 Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tombl 1

55 CrtpoeHue 3J1eKTPOHHBIX 000J104€K aTOMOB 31eMeHTOB [lepronnueckoit 1
cucteMmsl [. . MenaeneeBa

56 XapakTepucTUKa XUMHUYECKOTO AJIEMEHTA 10 €T0 TOJI0KEHUIO B 1
ITepnonnueckoii cucreme /1. 1. Menneneena

57 3nauenue [lepnoanyeckoro 3aKoHa JUIsl pA3BUTHS HAYKU U MPAKTUKH. 1
1. 1. MenneneeB — y4€HbIM, I€Jaror ¥ rpaxaaHuH

58 DNEeKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHX AJIEMEHTOB 1

59 WNonnast xumuieckast CBsi3b 1

60 KoBasienTHas moJnsipHasi XUMUYECKas CBSI3b 1

61 KoBanentHas HemnonspHas XuMudeckasi CBsI3b 1

62 CrerneHb OKUCIICHUS 1

63 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

64 OKHCIIUTEN U BOCCTAHOBUTEIIH 1

65 KonTponbnas padora Ne4 no teme «CtpoeHue aromMa. XuMU4ecKast 1
CBSI3b»

66 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1

67 PesepBHrlIil ypok. O60011I€eHHE U CHCTEMAaTHU3alHs 3HAHUHA 1

68 PesepBHrlil ypok. O60011I€eHHE U CHCTeMAaTHU3alHs 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Jl:;_)n Tema ypoka KoanuyecTBO
4acoB

1 [Tepuonnueckuii 3akoH. [lepronueckas cCUCTEMa XUMUYECKHUX 1
aneMmeHToB /1. 1. Menaeneena

5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMUYECKUX IJIEMEHTOB 1
IIEPBBIX TPEX MEPUOIOB

3 Kinaccudukanms 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIICCTB 1
Bupl XMUMUYECKOM CBSA3U U TUIBI KPUCTAUIMYECKUX PEIIETOK 1

5 KonTponbnas padota Nel no teme «IloBTopenue u yrirydieHue 3HaHui 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Kiaccudukanms XuMHUeCKIX PEaKIMi 10 pa3IuYHbIM ITPU3HAKAM 1

7 [TonsiTHe 0 CKOPOCTH XMMUYECKOU peakiuu. [ToHsATHE O TOMOT€HHBIX U 1
TFEeTEPOTCHHBIX PEaAKIUIX
[TonsiTue o xumuueckoMm paBHOBecHH. DaKTOPHI, BIUSIONIUE HA

8 CKOpPOCTb XUMHYECKON PEAKIIMU U MOJ0KEHUE XUMUUECKOTO 1
paBHOBECHUS

9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1

10 Teopus sneKkTpoUTHYECKON quccoranui. CHIbHBIC B Clla0bie 1
AIIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakLui 1

12 XHUMUYECKUE CBOKMCTBA KMCJIOT U OCHOBAaHUI B CBETE MPEICTABICHUI 1
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH

13 XUMHYECKHE CBOIMCTBA COJICH B CBETE MPECTABICHUN 00 1
AIEKTPOJIUTUYECKON JUCCOIHAITIT

14 [TonsTHE 0 TUIpOIU3E CONelt 1

15 O0001IeHEe U CUCTEMATH3aIM 3SHAHUH 1

16 [TpakTuueckas padota Ne 1. «Pemenne sKCIIepUMEHTAIBHBIX 33729 1

17 KonTponbnas pabota No2 mo Teme «INeKTPOTUTUYECKAS JUCCOIHAITHS. 1
XUMHUYECKUE PEAKIIUU B PACTBOPAX))

18 OO1ast xapakTeprCcTUKa FaIOTeHOB. XUMHUECKHUE CBOICTBA Ha 1
puMepe XJopa

19 XnopoBogopoa. CoJisiHast KUCI0TAa, XAMUYECKHUE CBOMCTBA, MOIYYEHUE, 1
MIPUMEHEHHE

20 [TpakTrueckas padota Ne 2 o teme «llomydeHune ConsIHON KUCIOTHI, 1
M3y4yeHue e€ CBOMCTB»

21 Brruucienust mo ypaBHEHHUSIM XUMHYECKUX PEAKIIMM, €CITH OJTMH U3 1
peareHTOB J1aH B U30BITKE

22 O6mas xapakrepucTuka 31eMeHTOB VIA-rpynimsl 1




Annorpornusie Moaudukanuu cepsl. Haxoxxaenue cepsl u eé

23 COEAMHEHHI B IpUpoic. XUMUUYECKUE CBOMCTBA CEPBI

24 CepoBoniopof, cTpoeHne, GU3NIEeCKue 1 XUMUYECKHE CBOMCTBA

o5 Oxcuppl cepobl. CepHas KucnoTa, GU3NYECKue 1 XUMUYECKHEe CBONCTBA,
IIPUMEHEHHE
XUMUYeCcKHe peaklinu, Jiexkallie B OCHOBE IPOMBIIIEHHOTO criocoba

26 MOJIyYEHUSI CEPHOU KUCIOThI. XUMUYECKOE 3arps3HEHNE OKPYKaOIIeH
Cpelibl COEIMHEHUSIMU CEPBI

27 Brrunciienne MaccoBOi 1071 BBIXOAA IPOIYKTA PEAKLIUHU

28 OOm1ast xapakTepuCTHKA 31eMeHTOB VA-rpyninsl. A30T,
pacrpocTpaHeHHe B Ipupojae, GU3NIeCKue 1 XUMUYECKHE CBOWCTBA

29 AMMUak, ero Gu3NYECKue 1 XUMUYECKIE CBOMCTBA, MMOITYYCHHUE U
MIPUMEHEHHE

30 [Ipaktuueckas pabora Ne 3 o teme «[lonyuenne ammuaka, usydeHue
€ro CBOMCTB»

31 A30THas KUCIOTa, €€ (PU3nYecKre U XUMHUIECKHE CBOMCTBA
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUE€CTBE MUHEPAIbHBIX

32 ynoOpennii. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

33 docdop. Oxcun dpocdopa (V) u pochopras kucnora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

34 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.
3arps3HeHue NpUpoIHON cpeabl GpochaTamu

35 Yrﬂvepoz[, pacIrpocTpaHeHHe B Ipupoje, GU3NUecKrue U XUMUYECKHE
CBOICTBa

36 Oxcunpl yriaepona, ux pusnveckre 1 XMMUYECKHe CBOMCTRA.
DKoJ0oruuecKue mpodiieMbl, CBA3aHHbIE ¢ OKCHI0M yriieposa (1V)

37 VYronbHas KUCIIOTa U €€ COH

38 ITpaktuyeckas padora Ne 4 o teme "[lonydeHue yriaekucaoro rasa.
KauecTtBeHHas peakuus Ha KapOoHaT-HOH"

39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHUSAX YIIIepoia

40 Kpemnwnii u ero coenmnHeHust

41 [IpakTuueckas padora Ne 5. Pemenue skciepuMeHTaIbHBIX 33]1a4 110
Teme «BakHeime HeMeTaulbl U UX COCIUHEHHS

42 KonTponbnas pabota Ne3 mo Teme «BakHeilne HeMeTauibl 1 UX
COEIMHEHUS»
OO01mas xapakTepruCcTHKa XUMUIECKIX HJIIEMEHTOB — METAaJUIOB.

43 Meramnueckas CBA3b U METAINTMYECKAs KPUCTAILIIMYECKAs PEIIETKA.
DuU3NYECKUE CBOMCTBA METAJIIIOB

44 XHWMHUYECKHE CBOMCTBA METAIIJIOB. DJIEKTPOXUMUYECKUH s




HaIpsHKEHUN METaJUIOB

O6mue cioco6b! momydeHus MmetauioB. CriiaBel. Berauciaenus mo

45 YPaBHEHUSIM XUMUYECKHUX PEAKLUMN, €CIIM OJJUH U3 PEareHTOB COACPIKUT 1
MIPUMECH
46 [TonsTHE O KOPPO3UM METAJLIOB 1
47 [IlemouHbIC METAJLIBI 1
48 Oxcupl U TUIPOKCHIBI HATPUSI U Kalus 1
49 IllenoyH03eMeNbHBIC METAJIbI — KAJIBIUA M MarHui 1
50 Baxueiinme coeqMHEHNS KaJIbLIU 1
ol O06o01IeHre U cCTeMaTU3alus 3HAaHUN 1
52 JKécTkoCcTh BOJIBI M CLIOCOOBI €€ YCTpaHECHHS 1
53 [IpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €6 1
yCTpaHeHus"
o4 AJTFOMUHMI 1
55 AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA 1
56 Kenezo 1
o7 Oxcuppl, rugpokcusl u conu xenesa (1) u xenesa (111) 1
58 O00011IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
59 [IpakTuueckas pabota Ne 7. PemieHne skcepuMeHTANbHBIX 337124 10 1
TeMe «BakHele MeTaibl U UX COSAMHEHUS
BrruncneHus mo ypaBHEHUSIM XUMHUYECKUAX PEaKIUid, €CITH OJTUH U3
60 peareHToB J1aH B U30BITKE WU COJACPKUT MpUMECH. Brruucienus 1
MacCOBOM JOJIH BBIX0JIa MPOAYKTA PEeaKIINU
61 O06001eHre U cucTeMaTr3aIis 3HaHUA 1
62 KonTponbnas pabota Ne4 mo Teme «BaxHei1ne MeTabl U UX 1
COCITUHEHUS
63 BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN )KH3HU UeIOBEKa 1
64 XHAMHMUYECKOE 3arpsI3HEHUE OKPYKAOIIEH CPEebl 1
65 Ponb xumMuM B perieHny SK0JIOrMUECKUX NpodaemM 1
66 PesepBHrlIil ypok. O60011I€eHHE U CHCTEMAaTHU3alHs 3HAHUHA 1
67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 1
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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