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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro mnpeamera «XuMus» aas 8 — 9 KiIaccoB
COCTaBJICHA HA OCHOBE CJIEAYIOIINX HOPMATUBHO-IIPABOBBIX TOKYMEHTOB:

1. ®enepanpubiii 3aKkoH PO «O6 obpazoBanuu B Poccutickoit denepanumny;

2. denepanbHBIA TOCYJApPCTBEHHBIM 0Opa30BaTEIbHBIA CTaHJIAPT OCHOBHOTO
o01ero oOpa3oBaHus;

3. @enepanbHas paboyasi mporpaMma OCHOBHOTO 00111eT0 00pa30BaHuUs 10 XUMUU;
4. YueoOnsiii mnan MbOY «KapcoBalickasi cpeiHssl LIKOJIay;
5. IIporpamma Bocniutanust MBOY «KapcoBaiickasi cpeiHsIsl IIKOJay.

[IporpaMMa 1O XHMHHM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs
COCTaBJIEHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalbHOM padoyeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XuMusD)
B 00pasoBarenbHbIX opranuzanusax Poccuiickoit deneparium.

[Iporpamma mo XxuMuM Aa€T TpPEACTaBIEHHWE O LENsIX, OOIIel cTpareruu
oOy4eHMsl, BOCHUTaHUS M pPa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeamera, yCTaHaBJIMBAET o0s13aTenbHOe IIPEAMETHOE coJlepKaHue,
OPEeLyCMaTpPUBAET PACIPENEIICHHE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM MU TeMaM IMPOrpaMMbl IO XHMHUH, OINPEIAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepxKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XHUMHUM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBs3€M, JIOTUKM Yy4eOHOro Tmpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00y4aromuxcsi, OINpeAeNseT BO3MOXHOCTH TMpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTelIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBAHMM K
pe3ynbTaTam 0o0y4eHHUs XUMUU Ha YPOBHE LIEJIeH U3YUEHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENIbHOM JAESITENIbHOCTH OO0YyYaloUulerocss MO OCBOEHHUIO
y4eOHOTO COIepIKAHUS.

3HaHWE XHUMHH CIIY>)KUT OCHOBOM Juisi (OPMHpPOBAaHUS MHPOBO33PEHHUS
oOydaronierocsi, €ro MnpeACcTaBiICHUl O MAaTepUaIbLHOM E€AMHCTBE MHUpPA, BAKHYIO
poJib UTparoT (QopMHUpyeMble XUMHEH MPECTaBICHUS O B3aUMOIPEBPALLECHUSIX
SHEPrUM W 00 HBOJIIOLMH BEUIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, 3HEPreTUYECKOM,
MUIIEBON U SKOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.



Ocobennocmu npenodasanus yueoHo2o npeomema oasa ooyuarowuxcs ¢ 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
oOpa3oBaTenbHBIX TOTPEOHOCTEH M BO3MOXKHOCTEeH oOydatonuxcs ¢ 3I[IP wHa
YpOBHE OCHOBHOTO 00111er0 00pa30BaHMs;

*BKIIIOUYEHUE KOPPEKIIMOHHO-PA3BUBAIOIIETO0 KOMIIOHEHTa B  MpOIlecc
oOydeHHus1 TpU peanu3anuu o0pa3oBaTENbHBIX MPOTPAMM OCHOBHOTO OOIIETo
o0Opa3oBaHHsl C Y4ETOM IMPEEMCTBEHHOCTH YPOBHEW HAuajIbHOTO M OCHOBHOTO
o01iero oOpa3oBaHus;

*pa3BUTHE U KOPPEKIMsS TPUEMOB MBICIUTEIBHOU JCATENBHOCTH H
JIOTUYECKUX JEHUCTBUN, COCTABJISIONIMX OCHOBY JIOTUYECKUX MBICIUTEIbHBIX
orepanuii, pacHIMPEeHUe METaNpPeIMETHBIX CIOCOO0B Y4eOHO-II03HABATEIHHOU
JEesTeIbHOCTH, 00eCIeYNBAIOIINX MPOIIECC OCBOEHUSI IPOTPAMMHOI0 MaTepuaia;

*[IPUMEHEHHUE CICIHAIBHBIX METOJOB W MPUEMOB, CPEACTB OOY4YEHHUS C
y4eToM ocoOeHHOCTel ycBoeHus oOy4daromumcs ¢ 3[1P cucrembl 3HaHMM, yMEHUIH,
HABBIKOB, KOMIIETEHIIMN, WCIOJIb30BAHUE «IIOMIATOBOCTU» TPU MPEIbIBICHUN
y4eOHOr0 Marepuayia, TpU pPEIIeHWH NPAKTHKO-OPHUEHTUPOBAHHBIX 3alad M|
KU3HCHHBIX CUTYaIlU;

*IIPUMEHEHHE alNTOPUTMOB, JOMOJHUTEIBHONW BHU3YaJbHOW TMOIIACPHKKH,
OTIOPHBIX CXEM MPH PEHICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4 U paboTe ¢ yueOHOH
uH(popmanue;

*Pa3HOCTOPOHHSIA MPOpadOTKa yueOHOro MaTepualia, 3aKperieHUEe HABBIKOB
U KOMIIETECHIIMH TPUMEHUTEIBHO K PA3IUYHBIM IKU3HEHHBIM CHUTYaIHSIM;
YBEJIMUCHHUE JIOJW TMPAKTUKO-OPHUEHTHPOBAHHOTO MaTepuasia, CBSI3aHHOTO C
KU3HEHHBIM OIBITOM TOJPOCTKA; pazHOOOpa3ue U BaPHUATHBHOCTH MPEIbSIBICHUS
1 OOBSICHEHHS y4eOHOTO MaTepHalia MpH TPYIHOCTIX YCBOCHUS U TepepadOTKU
uH(pOpMaIUu U T.1.);

eOpraHu3anmsi  o0pa30BaTEILHOTO  MPOCTPAHCTBA, pabodyero  Mecra,
BPEMEHHOM OpraHu3aluu 00pa30BaTEIBLHOW CPEIbl C yU4EeTOM MCUXO(PU3UUECKUX
ocoOeHHOCTe M BO3MOKHOCTeH oOyuaromerocss ¢ 3IIP  (unauBHayanbHOE
IPOEKTUPOBAaHNE 00pa30BaTEIHHON CPEMIbI C YUETOM TOBBIIICHHON HCTOIAEMOCTH
M OBICTPOM yTOMIISIEMOCTH B TMPOIECCe WHTEIUICKTYadbHOW JESTEIbHOCTH,
CHMKEHHOM  pabOTOCIIOCOOHOCTH, CHM)KEHHOW TPOM3BOJIBHOM  pEryJisiu,
HEYCTOMYUBOCTH MPOU3BOJBHOIO BHUMAHMS, CHHXKEHHOTO OObeMa NaMsATH U
MOHM>KEHHOW TOUHOCTH BOCIIPOU3BEACHHUS);

sCHelMalibHas MOMOIINb B  Pa3BUTUM  OCO3HAHHOW  CaMOpPEryJsAluu
JESTEIbHOCTY M TOBEICHHUS, B OCO3HAHWM BO3HUKAIONIMX TPYAHOCTEH B
KOMMYHUKATHUBHBIX CHUTYyaIlUsX, WCIOJb30BAaHUM TIPUEMOB 3MOIIMOHATHHOU



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

*l[eJICHANPABJICHHOE PAa3BUTHE COLUAILHOTO B3aUMOJICHCTBUS O0YyHAIOIINXCS
¢ 3I1P;

* yyeT (PYHKIIMOHAILHOTO COCTOSIHUSI IEHTPAJIbHOM HEPBHOM CHUCTEMBI U
HEHPOJMHAMUKHM TCUXUYECKHUX TpolieccoB obyyatoutuxcs ¢ 3P (3amennennoro
TeMIla nepepadboTku MHGOPMAIIMK, TOHUKEHHOTO O0IIEero TOHYCa, CKIIOHHOCTH K
ah(pexTUBHON Ie30praHU3ANN JACATEIHPHOCTH, KOPTAHUUECKOW» TEKOHIICHTPAITUN
BHUMAaHUS U JIp.);

*CTUMYJINPOBAHWE K OCO3HAHWIO H OCMBICIICHHIO, YIIOPSIOYMBAHUIO
yCBaMBAaeMbIX Ha YypoOKaxX 3HAHUA M YMEHHH, K TPUMEHEHHUIO YCBOCHHBIX
KOMIIETEHIIMM B IOBCEIHEBHOMN KU3HU;

*(hOpMUPOBAHKE YUTATEIHCKON KYJIBTYPHI;

*[IPUMEHEHUE CHEIUAIbHOTO TMOJX0Ja K OIEHKEe 00pa3oBaTeNbHbIX
JOCTIDKEHUM € y4eToM  MCUXO(PU3MUECKMX OCOOEHHOCTEH M 0COOBIX
oOpazoBarenbHbIX MOTpeOHOCTEH oO0yuaromuxcs ¢ 311P;

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

*(hopMUpOBaHKE COIMATHLHO AKTUBHOW MO3UIIMH, UHTEpECA K COIMAILHOMY
MHPY C TIO3WIHWHA JIMYHOCTHOTO CTAHOBJICHHWS W  MPOQPECCHOHAIBHOTO
CaMOOTIPEIEIICHNUS;

*pa3BUTHE ©  PACIIUPEHUE  CPEACTB  KOMMYHHUKAIIUM,  HaBBIKOB
KOHCTPYKTHUBHOTO OOIIICHUS W COITMATBLHOTO B3aMMOICHCTBHS (CO CBEPCTHUKAMH, C
YJICHAMH CEMbBH, CO B3POCIBIMH), MaKCHMaJIbHOE PACIIUPEHUE COIUATBHBIX
KOHTaKTOB, MoMoulb oOy4daromemycs ¢ 3[[P B oco3HaHuuM cOUUAIBHO
OpUEMJIEMOTO M OJ00OpsieMOro  TOBEACHHUS, a Takke HeoOXOJIUMOCTH
M30MpaTENIbHOCTA TIPU YCTAHOBJICHUHM COIMAJIBHBIX KOHTAKTOB (TpoduiiakThKa
HETaTUBHOTO BIIUSHUSA, TPOTUBOCTOSHUE BOBJICYCHHUIO B AaHTUCOITUATBHYIO CPENY);

*TIpO(IITAKTHKA aCOIUATBLHOTO TIOBEICHHUSI.

Cés13b ¢ npoecpammori 60CNUMAHUSL

Peanuzanus neparorndyecKuMu pabOTHHKAMH BOCIHTATENILHOTO MOTEHIHAIIA
YPOKOB MaT€MAaTHKH MPEAToaraeT ciaeayoliee:

- YCTAaHOBJICHHUEC JIOBEPUTEIBHBIX OTHOLICHUHA MEXAy TeIarorHuecKum
pabOTHUKOM W OOYYAIOUIUMHKCS, CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPHUSITHIO
oOyvaronuMucsi  TpeObOBaHMI W  Mpochb0  MEAaroruyeckoro  pabOTHHKA,
NpUBJICUEHUIO WX BHHUMaHUS K OOCyXJaeMoil Ha Yypoke HHpopMau,
aKTUBHU3AIMH [TO3HABATEIBHOMN 1A TEIIbHOCTH;

- MoOyXAeHre O0yJarouxcs cOOMI0IaTh Ha YPOKe OOUICTPUHSATHIE HOPMBI
MOBEJICHHSI, TIPABUIIA OOIIEHHSI CO CTApPIIUMU (TIeNarorndeCKUMH paOOTHUKAMH) U
CBepCcTHUKaMH  (OOyJarOIIUMUCS), TPUHIMIBI Y4eOHOH  IUCIMIUIMHBI U
caMOOpraHu3alny;



- TMpPUBJICYCHHE BHUMAHHUA OOYy4YAIOUIMXCS K ILIEHHOCTHOMY AacCHeKTy
M3y4aeMbIX Ha ypOKax SIBJICHUM, OpraHu3anus ux paboTsl ¢ MOJIy4aeMoil Ha ypoke
COLIMAJIBbHO 3HAYMMOM HMH(OpMaLMed — UWHUIUUPOBAHUE €€ OOCYXICHHUS,
BBICKA3bIBaHUS 00YYAIOIMMUCS CBOETO MHEHHUS IO €€ TIOBOAY, BBIPAOOTKU CBOETO
K HE! OTHOILICHUS;

- HCIIOJIb30BAHUE BOCHUTATENBHBIX BO3MOXKHOCTEHM COAepx aHUs Yy4eOHOIo
npeaMeTa 4epe3 JIEMOHCTpPAluio OOydaroluMCsi MIPHUMEPOB OTBETCTBEHHOIO,
IPAXKJAHCKOIO IOBEIECHHUS, MPOSBICHUS YEJIOBEKOIIOOMS M J00pOCEpACYHOCTH,
yepe3 NoJ00p COOTBETCTBYIOIIMX TEKCTOB Il YTEHMS, 3a7ad Uil pPEIICHMS,
MPOOJIEMHBIX CUTYALMH 17151 00CYKIEHHSI B KJIacCe;

- IPUMEHEHUE HAa YPOKE MHTEPAKTUBHBIX (POPM pabOThl C 0O0YUaAIOIIMMUC:
WHTEIJICKTYallbHBIX ~ UTP, CTUMYJIUPYIONUIMX TO3HABaTEIbHYI0  MOTHBAIUIO
oOyJaronuxcsi; IUIAKTUYECKOro TeaTpa, T/I€ MOJIyYeHHbIE Ha YPOKE 3HaHUs
OOBITPBIBAIOTCSI B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHW, KOTOpBIE JaiOT
oOy4aromuMcsi BO3MOXKHOCTb IPHUOOPECTH OIBIT BEAECHUA KOHCTPYKTHBHOIO
JMaiora; TpynmnoBol paboTel Wiau pabOThl B Mapax, KOTOpblE ydyaT KOMaHJIHOMW
paboTe U B3aUMOJEHCTBUIO C IPYTUMU JIE€TbMU;

- BKJIIOUEHUE B YPOK WUIPOBBIX MPOLEAYpP, KOTOPbIE MOMOTaT MOAEPKATh
MOTHBALIMIO OOYYarONIMXCs K IMOJYYEHHUIO 3HAHUM, HaJaKMBAHWUIO MO3UTHUBHBIX
MEXJINYHOCTHBIX ~ OTHOLIEHWM B KJacce, [OMOTraloT  YCTaHOBJICHUIO
no0poxkenaTeIpHON aTMOc(ephl BO BpeMsl YpOKa,

- opranu3zanus medcTBa MOTUBHPOBAHHBIX M PYIMPOBAHHBIX 00yUYaIOIUXCS
HaJl X HEYCHEBAIOIMIMMH OJHOKIACCHUKAMHU, JAIOIIEr0 UM COLUAIbHO 3HAUMMBbIN
OTIBIT COTPYAHUYECTBA ¥ B3AaUMHOW MTOMOIIIH;

-  WHUIMUPOBAHME M TOJJEP)KKA HCCIENOBATEIbCKON  JEATEIbHOCTH
oOydaromuxcsi B paMKax pealn3allid HMH WHIUBUAYAJIbHBIX M TPYMIOBBIX
UCCIIEIOBATEIbCKUX ~ IPOEKTOB, YTO JacT OOyYarolMMCs  BO3MOKHOCTb
OpUOOPECTH HABBIKM CaMOCTOSITEJIBHOTO PEIIEHUS TEOPETUYECKOW MpoOsIeMBbl,
reHepupoBaHus U 0GOPMIICHHSI COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO OTHOLICHHS K
qyKUM HaesM, OoQOpMIICHHBIM B paboTax JApyrux uccienoBaTenell, HaBbIK
myOJIMYHOTO BBICTYIUICHHUS MIEpel ayIuTOpUeH, apryMEHTUPOBAHUS U OTCTauBaHUs
CBOEU TOYKHU 3PEHUS.

N3yuenune xumuu:

CIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBINIJIEHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmuxcsi, HaBBIKOB WX CaMOCTOSITENIbHOM  y4eOHOM  JesITeNbHOCTH,
AKCIIEPUMEHTANIBHBIX W MCCIEIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeIbHOCTH;

3HAKOMUT CO CHenu(UKOM Hay4dHOrOo MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IMHCTBO NPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYaIOIINXCS;



crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B YKOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHbIE HampaBieHUS B OOYYCHUU XHUMHHM OOECIICUMBAIOTCS CIEHU(BUKON
COJICp)KaHMSl  Yy4eOHOTO  TpeAMeTa, KOTOpPBIH  SBJSETCS  IE€Iaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUNW XMMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYMMBIX TOHSATUM
OPTraHUYECKON XUMHH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMUU CHOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja Kk €€ mzydeHuro. ColepaHU€ CKIIAIbIBACTCSI U3 CUCTEMBI
MIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakiuu. OO0 OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 10 TMPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TECOPETUUYECKUX IMPEICTABICHUMN
Pa3HOrO YPOBHS:

— A@TOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMIMUHU;

— YYEHHUS O CTPOCHUY aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUM 00 DJIEKTPOIUTHYECKONW JHUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YpPOBHS K JIPyrOMY, BBITIONHSAS (PYHKIIMM OOBSCHCHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS U TOTYyUYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MPEJICTABIICHUSI O XMMUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MpHUPOAbI, IEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHUU MNPOUCXOJIUT C NPHUBICUCHUEM
3HAHUW U3 paHee HU3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpYXKaroUUid MUPY,
«buonorus. 5—7 knacce» U «PuU3MKA. 7 KIaccy.

[Ipy w3ydyeHHUH XWUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4yeOHOro MpenMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUNX (hAaKTOB, TIOHSTHI, 3aKOHOB M TEOPETHUYECKUX TOJIOKCHUM,
JOCTYITHBIX 00OOIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNHM K Hay4YHbIM METOJaM T[IO3HAHUSA TPU HW3YYCHUH BEIECTB U
XUMHUYECKUX Peakiuii, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOW U Y4eOHO-HCCIIEIOBATEIbCKOM
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu u3yuyeHuu XMMHUHU HA YPOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs BaXKHOE
3HAYE€HHE MPUOOPENH TaKUE LU, KAK:

— (¢$opMHUPOBAHHE WHTEIJICKTyalbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOYy4YEeHUs] HA CHCTEMAaTHYECKOE IPUOOIIECHUE
oOydaromuxcsi K CaMOCTOSATEIbHOW IMO3HABATEIBHON EATEIHHOCTH, HAYYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecIreueHue yCI0oBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOPA3HON MAEATEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HAUYCHUE JIf
pa3IMYHBIX BUOB JESTEIBHOCTH,

— ((dopmupoBanue oOmEelH (QyHKIIMOHAILHOW W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATh SBIICHUS
OKpY>KaloIlIeT0 MHpa, WCIOJIb3Ysl 3HAHUS W OIBIT, MOJYYCHHBIE MPU H3yUYEeHUH
XUMHH, TPUMEHATh WX TPU pEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH W
TPYAOBOM JIEATEIBHOCTH;

— ¢QopmupoBanue y oOydarommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKMX 3HAHWHA [JIs1 BBIPAOOTKH OSKOJIOTHUECKU
1e1ecoo0pa3Horo TMOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LENIX
COXPAHEHUS CBOETO 37I0POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHs  OOIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS U HANpaBJIEHHOCTU AAJbHEHIIEro
00yueHwus.

OOmiee uwWcIO YacoB, OTBEACHHBIX Ui HW3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 gacoB: B § 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. Poiib XUMHUM B JKU3HU YelOBEKa. XMMUSL B CUCTEME HayK.
Tena u BemectBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMaX MO3HAHWS B XWUMHH. UHCTHIC BEIIECTBA U CMECH.
CnocoOsI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aToMHas Macca.
OTHOCHTENbHAS MOJEKYIsIpHAs Macca. MaccoBas 1071 XUMHUYECKOTO SJIEMEHTa B
COETUHEHUH.

KonuyectBo BemectBa. Mosib. MossipHast macca. B3auMoCBsI3b KOJIMUYECTBA,
MacChl W 4YHCJAa CTPYKTYpHBIX EIWHUI[ BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUN.

dusnyeckre U XUMUYICCKUEC SBIICHUS. XUMHUUYECKas Peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX PEAKITNi (COeMHEHUS, PA3I0OKEHUS, 3aMEeIIIeHUs, 0OOMEHA).

Xumuueckuii IKCnepuUMeHm

3HaKOMCTBO C XMMHUYECKOW MOCY0H, MpaBUiIaMH paboThl B 1abopatopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTOpHBIM 00OPYAOBAHUEM, U3YUEHUE U OIMCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHUE
dusnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJIa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHACHCAIUS BOJBI) U XUMHUYCCKUX (TOPEHHE CBEYM, MPOKATHMBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTON) SBJICHUH, HAOII0IeHUE U
OTHCAaHUE TPHU3HAKOB TMPOTEKAHUS XWMHUYECKHX peakiuil (paszokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xkene3a ¢ pactBopoM cosm meau (1),
M3y4eHHE CIOCOOOB pa3JelieHusi CMECeil: C MOMOIIBID MarHuTa, (QUIbTPOBaHUE,
BBIIAPUBAHUE, NUCTHLIAINS, XpoMaTtorpadusi, MpOBEICHUE OYUCTKH TTOBApPCHHON
CONM, HaONIOJEHUE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MacChl, CO3JaHUE MOJENeH MOJEKYI
(I1apoCTep>KHEBBIX ).

BaxkHeiiume npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucrnopoa — aneMeHT U mpocToe
BemecTBo. Haxoknmenwe kuciopoja B TpUpoAe, (U3Wdeckne M XUMUYECKUE
cBorictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenuwe xkucimopona. CrnocoOsl
NOJIYYeHHs] KUclopoAa B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.



TemnoBoit 3¢ ¢deKkT XUMHUUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEakUUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocTtoe BemlecTBo. HaxoxkneHwe Boaopoja B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOKCTBA, MPUMEHEHHE, CIOCOObI
nonyuenus. Kucnotel u conmu. MossipHblil 005EM Ta30B. PacuéTel Mo XMMHUYECKUM
YpaBHEHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pacrBopurens. PacTBOpEIL.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie U B KU3HHU 4enoBeKka. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBIE, amM{OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. DU3MYECKHE U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonydenune okcuaos.

OcHoBanusa. Krnaccupukanuss OCHOBaHUM: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnkimarypa ocHoBaHuil. PHU3MUECKHME M XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Ouznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn aktuBHoctTM metamnoB H. H. bekerona.
[Tomy4yeHue KUCioT.

Conu. Homenknatypa coneil. @u3znueckue U XUMUYECKHE CBOMCTBA COJEH.
[Tomyyenue conen. ['eHerndeckas CBs3p MEXAY KilacCaMU HEOPTAaHUYECKUX
COEIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPKAHUS KUCIOPOJa B BO3yXE, OIYyUYCHHE,
coOupanue, pacro3HaBaHWE ¥ U3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOIECHUE
B3aUMOJICCTBUSI BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
NmpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHUIIOB U
OTMMCAaHUE UX CBOWCTB, MOJIy4eHHUE, COOMpaHHE, paCIO3HABAHUE W H3Yy4YEHHUE
CBOMCTB Bomopoaa (rOopeHue), B3amMmojacicTBue Bomopoaa ¢ okcumom mexu (1)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOJEHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pACTBOPEHHUS BELIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOAbI C METAJTIAMU
(HaTpueM ¥ KajblueM) (BO3MOXXHO HCIOJIb30BAHUE  BHUIAEOMATEPHUAIIOB),
MCCeOBaHNEe O0pa3lloB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JI0/ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT W IEJIOYEH,
U3y4eHHue B3auMoJiecTBUsA okcuaa meau (ll) ¢ pacTBopoM cepHON KHUCIIOTHI,



KUCJIOT C METAJUIAMH, PEAKUUMHA HEWUTpaavu3aluM, MOJYYCHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHenmme Kiaacchl HEOPraHUYECKUX
COEIMHEHU.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
jaementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PEaKIUU

[lepBbie TOMBITKM KIAcCUPUKAMKA XUMHUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yr0T aM(POTEPHBIE OKCHU/IBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuonHas ¢ JJIuHHONEpUoAHas  (OpMbI
[Tepunoanueckoit cucrembl xumMmudeckux aeMeHToB [l. M. Menneneesa. I1leprnoabl
n rpynnbl. OU3AYECKUN CMBICT MOPAJKOBOTO HOMEpA, HOMEpPOB IEpuoda H
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPYIaM U NEPUOIaM.

3nauenue [lepuoguyeckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. J[. WM. MenneneeB — yd€Hbli u
rpaXKJaHVH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIApHAsT YW HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCITUTEIbHO--BOCCTAHOBHUTENBHBIE  PEAKIUU.
[Tpoueccel okuCIeHUs U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnRepuMeHm

U3y4eHHUe OO0paslloB BEIIECTB METAUVIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIUA
(ropeHue, peakiuu pa3aoXeHus, COSTUHEHHUS ).

Mexcnpeomemmnunie ceasu

Peanuzanusi MeXNpeAMETHBIX CBsI3€M MpU M3YYEHHH XHMHUHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIHOJb30BaHUE KaK OOIMX eCTeCTBEHHO--HAyYHBIX
MOHATHUM, TaK U MOHSTHUH, SBISIOMIUXCA CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.



OOmme ecTecCTBEHHO--HAYyYHbIE TIOHSTHS: HAYyYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHaIW3, CHUHTE3, KiIaccupukanus, TMepUuOAUIHOCTh, HAOII0ICHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUIN 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (PU3NYECKUE BETUYMHBI, ¢IHHUIIBI
M3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpANbI, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOITAEMBIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /.
M. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPHOJOB, KAIMSA, KaJdblLU H UX
COCMHCHUN B COOTBETCTBMHU C TIOJIOKECHHEM 3IJIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHUYECKOM CBS3M. THUIBI KPUCTAUIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKONW PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIHIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPa3JIMYHbIM KjacCaM HEOPraHU4YECKUX
COCJIMHECHUH, T€HETUYECKas CBSI3b HCOPTAaHUYECKUX BEIIIECTB.

Kiaccupukanuss XMuMUYECKUX pEeaKIUi M0 pa3IuIHbBIM IIPU3HAKAM (T10 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
M3MEHECHUIO CTEMEHEW OKHMCJICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTajlhu3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXHUMHUUYECKHE
YPaBHEHHUS.

[lonsiTue 0 ckOpocTH XuUMUYECKOM peakuuu. [loHsiTue 006 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakiusx. [lonstue o karanuse. [loHssiTHe 0 XUMHUYECKOM paBHOBECHH. PAKTOPBHI,
BIIMSIFOIIME Ha CKOPOCTh XHMHWYECKOM PEAKIMUA M MOJIOKEHHE XHUMHUYECKOTO

PaBHOBCCHA.
OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKuuu, BJIeKTpOHHBIﬁ Oajtanc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM pE€aKnuu. CocraBneHnue ypaBHCHI/Iﬁ

OKHCITUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCIOJb30BAHMEM METOAA
AIIEKTPOHHOTO OaliaHca.

Teopust AMEKTPOIUTUIECKON AUCCOMUAINH. DIEKTPOIUTHI U HEITICKTPOIIUTHI.
Katronsl, aHroHbl. MeXaHH3M JHMCCOIMALMN BEHIECTB C Pa3IMYHBIMH BUIaMU
XuMHUUeckol cBsi3u. CreneHb qucconuaryy. CHIbHBIE U cla0ble 3JICKTPOJIUTHL.



Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilCTBa KHCIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTABICHUNA OO0 3IEKTPOIUTHUYECKOU
nucconuanyu. KauectBeHHbIE peakini Ha HOHBIL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakluu
OT BO3JICUCTBUS PA3NUUHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB  BELIECTB, IIpoLecca AUCCOLMALMA KHUCIOT, WICJIOYEed U COJIEH
(BO3MOXKHO ~ HCHOJB30BAHME  BHUJEO MaTEpPHANOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  NPOTEKaHWs  peakuuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajgka, BBIJEIEHHME Ta3a, o00pa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLUX ~ MPUMEPBI  OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peaku pas3iokKEHUsl, COCIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemerannbl 1 X cOeTMHEHHUS

OOmiass xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHMYECKHE CBOWCTBA Ha IPUMEPE  XJopa
(B3aMMOJEHCTBHE C METAUIAMH, HEMETaUIaMH, LIesioyamMu). XJIOPOBOAOPOL.
CounsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydYeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M 4YelOBeKa. BakHenmme XJIOpUAbl U HUX
HaxO0JICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTeNneHUu okucieHus. CtpoeHue u (u3NUECKHUe CBOWCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJIOTPOMHbIE MOAU(PHUKAIIUN KHCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMHYECKue cBorcTBa. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucinora, (Qusnueckue M XUMHYECKHE CBOHcTBa (0oOIIMe Kak
MpeICTaBUTeNsl Kjacca KHUCIOT U cnenuduyeckue). XHUMHUYECKHUE peakiuH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJYYeHHsS] CEpPHOM KHUCITIOTHI.
[Ipumenenue cepHor KUCIOTHI. CONM CEpHOW KUCIIOTHI, KAUECTBEHHAS] PEAKIUI HA
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COENMHEHUSIMHU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILCHUSI.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapAaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paCOIpOCTPAaHEHUE B MPUPOJIE,
du3nueckre U XuMHueckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero



du3nuecKre 1 XUMUIECKHUE CBOMCTBA, TIOJMydeHne u npuMeHerne. Coim aMMOHWS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMONydeHHe, (PU3NUSCKUEe M XUMUUYECKUE
cBOMcTBa (00IIME Kak TMpPEACTABUTENsl Kiacca KUCIOT M cHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPaJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIICH CpeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOogoéMoB). Docdop,
ajuoTpornHeie Moaudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun pocdopa (V) u pochopnas kucnora, puznyeckue U XUMUIECKHUE CBOWCTBA,
nosiyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJICHUS.  YTIEepoJd,  aJJIOTPOIHbIC
MOJU(UKALIUKA, PACHPOCTPAHEHUE B TNpUpojae, (UIUYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
dbu3uyeckre Y XUMHUYECKHE CBOWMCTBA, JIEMCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIYyYEeHHE W MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yriepoga (1V), rumoreza T17100aibHOTO MOTEIUICHHWS KJIMMAaTa, MMapHUKOBBIN
addekT. YronapHas KUcaoTa U €€ coiaM, X (GU3NIECKUe M XMMHUYCCKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[TepBoHavasibHBIC OHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAHOJI, TJINIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yroiib, NTPHUPOAHBIA Ta3, HEePTH),
MPOAYKThl WX MepepaOOTKu (OEH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTUYECKU BaKHBIX BEILIECTBAX: KUPaAX, OCIKax, YriieBoAaxX — U UX
poii B OKH3HM YelOBeKa. MaTepualibHOE€ €IMHCTBO OPTraHUYECKUX W
HEOPTaHUYECKUX COCIMHCHUU.

Kpemuuii, ero ¢Qusnueckue MU XUMHUYECKHE CBOMCTBA, TOJYYEHUE U
npuMmenenue. CoeauHeHusi KpeMHHs B mipupoje. OOmiue mpeacTaBlieHus 00
okcune kpemuus (IV) u kpemuueBoi kucinore. CHWIMKAThl, UX UCIOJIb30BaHUEC B
OBITYy, B MIPOMBIIUICHHOCTU. BakHelIne CTpOUTENbHBIE MaTepUaibl: KEPAMHKA,
CTEKJIO, IIEMEHT, 0eToH, *xeje300eToH. IIpobmemMbl 6€301acHOrO MCIIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

M3ydeHue o0pa3IoB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-UOHBI U HAOIIOJCHUE TIPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAMOIIKE (PU3NUECKHE M XHUMHYECKHUE CBOWCTBA
TaJIOT€HOB U HMX COEIMHEHMH (BO3MOXKHO HCIIOJIb30BaHHWE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMu XJOpPUAOB (TajJOreHUJ0B), O3HAKOMJIEHHE C



oOpa3znaMu  cepbl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBaHMs caxapa TOJ JeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha CyJibdar-
WOH U HaOJIOJeHHWEe TNpHu3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBamMH a3oTa, Qocdopa W uX coenUHEHUN (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (PochopHBIX ymoOpeHuit, moaydeHue,
coOupaHue, pacrno3HaBaHHE€ M U3YYCHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX IIPOTEKaHUsI, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO WCTOJIb30BAHUE BUJICOMATEPUAIIOB), M3y4YCHUE MOJIeen
KPUCTAJUIMUECKUX PeIIETOK aiMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
IpoLIeCCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTUBOra3a, MoJydeHHe, coOOUpaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJICKUCIIOTO Trasa, MPOBEJCHUE KAaYECTBEHHBIX pEaKlUi Ha kapOoOHAT U
CUJIMKAT-HOHbl M W3YyYCHUE MPU3HAKOB HUX TMPOTECKAHUS, O3HAKOMIIEHUE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETaJUIbl U UX COCTUHEHUSI.

MeTtajuuibl 4 MX COCAMHEHMS

OO6mras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuommyeckor cucreMe XUMHUYECKMX »dieMmeHToB [[. U.
MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtanyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTA/UIMYECKass  pelIETKa.  DJIEKTPOXUMHUYECKUU  pAal
HanpsHDKeHU MeTaiuioB. OU3nyYecKre U XUMUYECKHUE CBOMcTBa MeTaiioB. Oomue
crocoObl ToyueHus: meTauioB. [loHsATHE O KOPpPO3UHM METANIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBbl (CTajdb, YYTryH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[Ilenounsle mMeTambl: nonokeHUe B llepuoanueckon cucrteMe XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpo€HME HUX aTOMOB, HAXOXKIECHHUE B IPUPOJIE.
duznyecKkrue U XMMHUUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U
TUJIPOKCUABI HATpusd W Kanud. lIpuMeHeHHe WIETOYHBIX METAIIOB M UX
COEMHECHUM.

[llenouyno3eMenbHbIE METAUIBI MAarHMM W KaJdbLUHUM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumudeckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMMUYECKUE CBOKMCTBA MarHus
U Kanbuuda. BaxuHelilne COEIMHEHUS Kalblusi (OKCHI, THUIPOKCHUI, COJIH).
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHAN: TI0JIOKeHNE B llepuonnueckon cucrteMe XMMUYECKUX DJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToma, HAXOXAEHHUE B Ipupoje. Pusnyueckue u



XUMHUYECKHE CBOICTBa amoMuHUsA. AMpOTEepHbIE CBOMCTBA OKCHIA U THAPOKCUAA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOCHHE aToMa, HaXOXKIECHHE B mpupoje. PuU3NUYECKHE H
XUMUYECKUEe CBOMCTBA xene3a. OKcuibl, TuApoKcuabl U conu xenesa (1) u xxenesa
(1), mx cocraB, CBOMCTBA U TOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpas3llaMud METalIOB W CIUIaBOB, UX (U3HUECKUMU
CBOMCTBaMM, M3YyYE€HHE  PE3yJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUANIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHJAA
KaJIbLIMSI U HATpUsl C BOJOM (BO3MOKHO MCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HCCIIEIOBAHNE CBOMCTB XECTKOM BOJBI, IIPOILIECCA TOPEHHUs Kele3a B KHCIOPOJE
(BO3MOKHO  HCIIOJIb30BAHME  BHMJEOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi HAa MOHBI: Mar"usi, KaJbLMs, aJlOMHUHM, LIUHKA, XKele3a
(I1) u xenesza (111), meau (11), HaOmoaCHME W ONMKMCAHUE MPOLIECCOB OKPAITHBAHHMS
IJJaMEHW HWOHAMU HaTpHsl, Kajausd W KaublHs (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCCIEIOBAHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATIOMHUHHUS
Y TUJIPOKCH/IA IMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33a4 110 TeMe «Bakuenmue
METAJIbl U KX COCITHHEHHUSI.

XHUMHUS M OKPY:KalOLIas cpeaa

BemecTtBa m Marepuanbl B NMOBCEJHEBHOW XW3HU YENIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. [lepBas momoiup npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

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

Xumuueckuit IKCnepuMenm:

M3y4YeHHe 00paslioB MaTepUajoB (CTEKIIO, CIJIaBbl METAJUIOB, MOJUMEpPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeaMETHBIX CBSA3€H NMpU M3YYEHUM XUMUU B 9 Kjacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATUH, SABISIOIINUXCS CUCTEMHBIMU I OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MOHSATHSA: HAy4dHbIM (PakT, TUMoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KilaccupuKalus, NEepUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJIEJb, SBJICHHUE, ITAPHUKOBBIN
s dexT, TEXHOTOTHsI, MaTEPUAITHI.

®usuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJUOAKTHUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHI 3apsi, MPOBOJHUKH,



MOJYIIPOBOIHUKHY, JUAJNICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSHHE BEIIECTBa, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIUINIECKAs
peméTKa, CIUIaBbl, (U3NYECKUE BEIMYHUHBI, CIUHUIBI W3MEPCHHS, KOCMHUYECKOE
HPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢ortocuHTe3, IbIXaHWe, OWOchepa, IKOCHCTEMa, MUHEPATbHBIC
yIOOpEeHHS, MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
TI0JIe3HBIE MICKONIAeMbIe, TOTLTHBO, BOJHBIC PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTalOTCS B XO0A€ OOy4YeHMS XMMHHM B €IUHCTBE Y4YEOHOU U
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPATAULIUOHHBIMU POCCHICKUMU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUjIaMHM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOMNO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMHN O0yUYarOIIHNXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)XKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMi U
pacUIMpEHNE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHMSA '

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M Hay4HOMY HacCJEeIMIO, TOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOTO O00IIeCTBa, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HMH(pOpMaIUE O
NEPENOBBIX JOCTHIKEHHMSX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMUMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rPakKIAHCKOT0 BOCTIMTAHUSI:

NOPEICTaBIICHUS O COLMAIBHBIX HOpPMax M TMpaBUjIaX MEXINYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEAOBATeIbCKOW, TBOPYECKOW ©  JAPYTHX  BHUAAX
JEeSATEIbHOCTH, TOTOBHOCTHM K Ppa3HOOOpPa3HOM COBMECTHOM JEATEIBbHOCTH IpHU
BBINIOJIHEHUM Y4E€OHbIX, TO3HABAaTEIbHBIX 3a/1ay, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMONOMOIIM B TMIpPOLIECCE€ O3TOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IMIOBEJECHUE U TMIOCTYNKH CBOMX TOBApHILIEd C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHE NPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsSI HAayKH M COCTABJISIOLINE



OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MPUPOJHOM CPEJIOW, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH,
MMO3HABATEIIbHON, WH(POPMAITMOHHOM W YUTATEIHCKON KYJIBTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSTEIbHONW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYpPOM, JOCTYMHBIMH TEXHHUYECKUMHU CpEIACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U MO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH MU
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM M HMCCIEI0BATEIbCKON
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIEHHOCTH W YPOBHSI OOy4YeHHUsS B
JIaJIbHEUIILIEM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbII 00pa3 *U3HHU, OCO3HAHUE MOCIEICTBUU WU
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOrois, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJUMOCTH COONIOJICHUS MpaBuia 0e30macHOCTH TIpu  oOpalieHun ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) TpyA0BOr0 BOCIIHTAHHUS:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHUIO Tpodeccuil u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3ynbTaram TPYAOBOW IEATEIBHOCTH, B TOM 4YHCIIE Ha
OCHOBE TPUMEHEHHUS TPEAMETHbIX 3HAaHUH 10 XUMHUHU, OCO3HAHHBIA BBIOOP
MHIMBUIYaJIbHOM TPAeKTOPUH MPOJOHKEHUsI 00pa30BaHUsl ¢ yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIHOW MpOo(ecCHOHANBHOMN AeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aJallTHPOBATHCA B MPO(ecCHoHabHOM cpee;

6) IKOJIOrHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIIEHHE K NPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAHUs, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nYecKOMy MU TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHME IEHHOCTH COOJIOJCHUS
paBMJ 0€30MacCHOTO TOBEIEHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIKX 3J0POBBIO U )KU3HH JIFOAEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEW IPUPOIHON CPENOU, JJIsl ITOBBIIEHUS
YPOBHSL  DKOJIOTUYECKOM  KYJNbTYpbl, OCO3HAaHMA TJI00AJbHOTO  XapakrTepa
HKOJIOTMYECKUX MPOOJIeM M IMyTed MX pPEUICHHs] MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATHBHOM U COLMAJIbHOM MTPAKTHKE.



METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHMS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
HCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHUM U3 ATUX MNPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON
HAy4YHOU KapTHUHE MHpa, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (IT03HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
PU3HAKK, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIB30BAThH
MOHATHS JIJISl OOBSICHEHUST OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU HW3y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIIECCE TO3HAHUS TIOHATUS (TMPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIEC B XUMHUH,
MpeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHuYeckas (opMmysia W ypaBHEHUE
XUMHUYECKON PeaKIuu — MpU PelIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJIENbHBIX MPEJCTABICHUI BBISIBIATh M XapaKTEPHU30BATh CYIIIECTBEHHBIC
MPU3HAKUA W3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBJSITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIE CBSI3U WU
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaenoBarebCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHWIO, OPTaHU3AIMH U IPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (GOPMYIUPOBATH 000OIIECHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieNIaHHOM padoTe.

PadoTa ¢ nngopmanueii:



yMEHHE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETHPOBATH HH(POpPMAIUIO
pa3INYHBIX BUJOB U (DOPM MpeACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HBIX HCTOUYHHUKOB
(HayyHO-TIOMYJISIpHAs. ~ JUTEpaTypa XHMHUYECKOTO COJEP)KaHUs, CIPABOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MPUMEHATh Pa3IMYHblE METOJbI M 3aIPOChl IPH MOUCKE U O0TOOpE
UH(POPMAllMd U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ji BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]a4 ONMpPEIeIEHHOTO THUITA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHU,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAaHUS Pa3JIMYHbBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Y4eOHOH W
MCCIIE0BATENbCKON EATETbHOCTH MH(POPMALUIO O BIMSHUH MPOMBIIIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpY)Karoued NpHpOAHON
Cpelbl.

KoMMmyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHMs 3a/aBaTh BONpPOCH (B XoAe Jauanora u (WIM) JAUCKYCCHUH) IIO
cymectBy  oOcyxaaemMoll  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUS  NPEICTaBIATH  NOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh IMPE3CHTALUIO
pPE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
Ja00paTopHOM pabOTHI N0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IO3HABATEIbHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH  IPU  PELICHHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuui (00CyXneHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JICUCTBHUM, OIPEHCICHUE KPUTEPUEB II0 OILEHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LEIN JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIbHOCTh, BBIOUpaTh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI pElIeHUs YUYECOHBIX U
MTO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBISATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEMCTBUM TNPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEUIECTBaX U PEaKLUsX,
OLICHHBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJibTaTa 3asBJIICHHOW 1IE€JU, YMEHUE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.



HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIbHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIUMHKCS HAydHBIE 3HAHWS, YMEHUS M CIOCOOBI
neucTBUl, crnenuuueckue U  TPEIMETHOW o0sacth  «XUMHS», BHUIBI
NEATEIBHOCTH 10  MOJYYEHWID HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:
. PACKpBIBAaTh CMBICI OCHOBHBIX XHUMHUYECKHX TMOHSATHM: aTOM, MOJIEKYJa,
XMMHUYECKUM DBJIEMEHT, IMPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh
(omHOpOAHAST W HEOJHOPOJIHASA), BAJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJICKYJISIPHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsI XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM, OKCHJI, KUCTIOTAa,
OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas
peakius, KiacCupUKaIKs peakuil: peakiiui COSTUHEHUS, PEaKIIUU Pa3IIOKECHHUS,
peakiMu 3aMEIEHUsl, pPeaklnuu OOMEHa, DK30- U HHIAOTEPMUYECKUE PEaKIIUH,
TEII0BOM A(PdeKT peakuuu, SApo aToma, ICKTPOHHBIM CIOM aToma, aTOMHas
opOuTalb, paadyc aTroMa, XWUMHYECKas CBSI3b, TMOJSIpHAsS U  HEMoJspHas
KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MAacCOBasl 10JIA
BelecTBa (IPOIIEHTHAs KOHIICHTPAIUs1) B PACTBOPE;
. WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHWMHWYECKUX TIOHSATHA U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

. WCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs COCTaBJICHUS] (JOPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;
. OTIPEJIENISITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,

CTETICHb OKHCIJICHHUS DJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, MPUHAIJICKHOCTH
BEILIECTB K OMNpeeIEHHOMY KJIacCy COEAMHEHUM mo GopmysiaM, BUI XUMUYECKOM
CBsI3U (KOBAJICHTHAS M MIOHHAS) B HEOPTAaHUYECKUX COCIUHCHUSX;

. packpeiBath cMbIci [lepuogmueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh  I[OHUMAaHUE  NEPUOJAUYECKOM  3aBUCUMOCTH  CBOICTB
XUMUUYECKUX DJIEMEHTOB OT MX ToJioxkeHusi B [lepuoauyeckoil cucreme, 3aKOHOB
COXpPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISPHOTO
YYEHMs], 3aKOHa ABOraipo;

. OMMMCHIBATh W XapakTepu3oBaTh TabmumuHyto (opmy Ileproamdeckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUSA «rjaBHas noiarpynmna (A-
rpymnma)» u «mnobouyHas noxrpynmna (b-rpynma)», manbie W OOJIBIIME TEPUOIBI,
COOTHOCUTh 00O3HaueHHUs, KOTOphle uMeroTcs B Tabmuie «llepuognueckas
cucreMa xumuyeckux oanemeHtoB JI. . MengeneeBay € 4HMCIOBBIMH



XapaKTePUCTHUKAaMHU CTPOEHHUS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB M 3apsin
aqpa, o011Iee YUCII0 EKTPOHOB U PACIIPECICHNUE UX 0 3JICKTPOHHBIM CIIOSAM);

. KJIACCU(PUIIMPOBATE XUMHUYECKHE JJIEMEHThl, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE peakinu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
Ter1oBoMy 3 dexTy);

. XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOMICTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOJTBEpXKJash ONHUCAHWE TPUMEpPaMH  MOJEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

. BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (opMyJie COCAMHEHHUS, MAacCOBYIO
JOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOU
peaxiuu;

. PUMEHATH OCHOBHBIE OIEPAIlMH MBICIUTEIBHON JAEITEIbHOCTH — aHAIIu3 U
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATHU3aIMIO, KIaCCU(DUKAIINIO, BBISIBICHHUE
OPUYUHHO-CJIEICTBEHHBIX CBSI3€il — I HW3Y4YEHHMs] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIui, eCTECTBEHHO-HAyYHbIE€ METO/bl MO3HAHUS — HAOJOJIEHUE,
U3MepeHne, MOJEIMPOBaHUE, IKCIIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

. CJIeI0OBaTh MpaBUjaM MOJb30BAHMUS XMUMUYECKON MOCY0M U 1ab0paTOpHBIM
00OpyI0OBaHUEM, a TAK)KE MpaBUIaM OOpaIleHUs C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSIMUA 110 BBIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB IO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HbIX BENHIECTB (BOAOpOJA M KHCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATb M MPOBOAWTh XHMHUYECKHE OKCIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYeH W KHUCJIOT C MOMOLIbI0 HHAUKATOPOB
(;makmyc, herondranenH, METHIOPAHK U JPYTHE).

K koHiy oOydeHust B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHATHN: XHMHYCCKHUI
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKas PEaKIusi, XUMUYEeCcKas CBS3b, TEIUIOBOM 3(D(eKT peakuuu, MoJb,
MOJISIpHBIN 00BEM, PacTBOp, DJAEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIEKTPOIUTHUECKAS
AUCCOLMAIMS, PEaKIIMU HOHHOTO 0OMEHa, KaTaln3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTuMble ¥ HEOOpaTUMbIE PEAKIMHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE U BOCCTaHOBJICHUE,
ajoTponus, aM(oTepHOCTb, XUMHUYECKas CBS3b (KOBAJICHTHAsl, WMOHHAasi,
METa/NInYecKas), KpUCTA/UIMYeCKas pemeTka, KOppo3us METaUIOB, CIUIABbI,



CKOpPOCTb XHMHMYECKOM PEAKLHH, IPEAENbHO aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;

. WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHWMHWYECKUX TOHATAW U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUH BELIECTB U UX MPEBPALLICHUII;

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

. ONPENEIATh BAJICHTHOCTh U CTENEHb OKHCICHHSI XMMHUYECKUX JJIEMEHTOB B
COEAMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEMIECTB K ONPEACIEHHOMY
KJIAcCy COEIMHEHHM 1o ¢opmyiaMm, BHJI XUMHUYECKOW CBSI3M (KOBaJEHTHas,
WOHHAs, METaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3apsij] HOHA IO
XUMUYECKON (hopmysie, XapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPraHMYECKHX
COEAMHEHNH, TUII KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbici [lepuoaumueckoro 3axkona JI. M. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ileprogmueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», masisie u
OOJbIIME  MEPUOMbI, COOTHOCUTh O0O3HAYEHHUS, KOTOpbIE MMEIOTCA B
NEPUOUYECKON TaONHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj] sjapa, OOIIee YHUCIO 3JIEKTPOHOB U
pacrpesiesieHue UX Mo 3JEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHNH CBOMCTB JJIEMEHTOB U MX COEAUHEHUN B MPENENIaX MaJbIX MIEPHOIOB
Y TJIaBHBIX MOArPYINI C YYETOM CTPOSHUS UX aTOMOB;

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

. XapaKTepu30BaTh (OMUCHIBATH) OONME M CHCHU(PUICCKAEC XUMHUYECKUE
CBOMCTBA IPOCTBIX M CJIOKHBIX BELIECTB, MOJATBEPXKIAs OMUCAHUE IMPUMEPAMHU
MOJIEKYJISIPHBIX M1 MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

. COCTaBJISATh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOUUALIMHU KUCIIOT, IIEN0YEn
U COJIeH, TOJIHBIE W COKpall€HHbIE YpaBHEHHUS pEakIuii HOHHOrO OOMeEHa,
YPAaBHEHHSI PEAKLMM, MOATBEPKIAOIIMX CYIIECTBOBAHUE TIE€HETUYECKOU CBS3U
MEXAY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

. pacKpbIBaTh  CYUIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMI
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa 3THX PEaKIIMii;

. IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTpPOECHUS,
BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opmysie COECIMHEHHUS, MACCOBYIO



JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMUYECKOU
peakiuu;

. co0JI01aTh MpaBWiia MOJIb30BAHUSI XUMHUECKON MOCYA0M U J1abopaTOPHBIM
o0opy0BaHUEM, a TaKXKe MpaBuia oOpalleHus] ¢ BEHIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMUA 110 BBINOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO rasa);
. MPOBOJAUTH PEAKIUU, MOJTBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OINBITHBIM MYTEM XJOPHUA-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbQaTr-, TUIPOKCUA-HUOHBI, KaTUOHbl AMMOHHS M HOHBI
U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

. MPUMEHSITH OCHOBHBIE OTE€paIlliy MBICIUTEILHON JEATEIbBHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMATU3AIMIO, BBISBICHUE NPUYUHHO-
CJIIEACTBEHHBIX CBSI3E€H — JJISI U3YyUYEHHS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIHM,
€CTECTBEHHO-HAyUYHbIE  METOJIbl  IO3HAHWSI —  HaAOJIOJICHHE, H3MEpPEHUE,
MO/JICJINPOBAHUE, 3KCIIEPUMEHT (peasibHBIM 151 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

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

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon. [Tousitue bubnuoreka [JOK
2.1 6
00 okcHumax https://m.edsoo.ru/7f41837¢c
Bonopoa.llonsarue o kucmorax bubnnoreka IIOK
2.2 8 1
H COJIAX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnnoreka IIOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubnuorexa [JOK
' HEOPraHMYECKUX COEIUHEHHIM https://m.edso00.ru/7f41837¢c
Hroro no paszneny 30

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoaguyeckas cucrema xummuieckux djaemenTos /1. H.
Menpeneesa. CTpoenne aToMoB. XUMH4YeCKas CBA3b. OKUCIANTEIbHO-BOCCTAHOBUTE/IbHBIC

peakuuu

[Tepuonnueckuii 3aKOH U

31 IIepunonnueckas cucrema 7 bubnuorexa [JOK
' XAMUYECKHX deMeHToB /1. 1. https://m.edso0.ru/7f41837¢
Menpene-esa. CTpoeHue aroma
XuMHYecKas CBSI3b. Bu6 1OK
nOIroTeKa
3.2 - 8 1
OxuenHTeLHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJBHBIE PEAKIIUU
but6mmorekxa [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

KoauuecTBO 4acoB 3JIeKTpOHHI>Ie
Ne HaumeHoBaHue pa3jie/ioB u Kour- Ilpakru- (uudposBbie)
n/m | TeM MPOrpamMmbl Bcero | posbHbIe | yeckue oOpa3oBaTejibHbIE
pa6oTel | paboThl pecypchbl
Pa3nes 1. BemecTBo U XuMu4yeckue peakuumn
I1
11 SHZTP?P'II) eoIZI;IIZ;IH}}’;)j: yfgele{;(; 5 1 buGmorexa LIOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
9
13 | mmocommams, Xummmsecine g . ;| BuGmorexa IOK
' - 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 XHMHYECKUX AJIEMEHTOB VA- 7 1 bubmuoreka [JOK
' rpynisl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6mrast XxapakTepucTruKa
24 XUMHUYECKUX dJIeMEeHTOB |V A- 8 1 2 bu6mmoreka [IOK
' IpyHNIbL. YTIEpoa U KpEMHUN U https://m.edsoo.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 Baxueiine MeTaibl 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 brbmroteka LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJINYECTBO YACOB I10 68 4 7

I[TPOI'PAMME
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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 [TpakTuyeckas padora Ne 1 «IIpaBuia paboThl B 1a00OpaTopuu U 1
puEMBI 00paIeHus C TaOOPATOPHBIM 000PYIOBAHUEM

4 YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei 1

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

6 ATOMBI M MOJICKYJIBI 1

7 XUMUYECKHUE dTIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX JIEMEHTOB 1

8 [IpocTeie U ClI0KHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

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

11 OTtHocuTenbHas aroMHast Macca. OTHOCHTENIbHAS MOJICKYJISIpHAs Macca 1

12 MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUN 1

13 KommuectBo BemecrBa. Moinb. Moisipaas Mmacca 1

14 duznyeckue U XUMHUUECKHE SBIIEHUS. XUMHUECKask PeaKIus 1

15 [Ipu3Haky U ycia0BUs MPOTEKAHUSI XUMHUUECKUX PEaKIIUM 1

16 3aKOH COXpaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS 1

17 Brruncnenus koim4yecTBa, Macchl BELECTBA [10 YPAaBHEHUAM 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 «BermiecTBa 1 XuMHUECKHE 1
peaxKum»

21 Bo3nyx — cmechk ra3zoB. CoctaB Bo3nyxa. Kucinopon — sneMeHT u 1
npocroe BeniecTBo. O30H

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

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

24 TennoBoii 3¢ pekT XuMHUUEeCKON peakluu, MOHITHE O 1

TEPMOXUMHUYCCKOM YPAaBHCHUH, 3K30- U OHAOTCPMHUYCCKUX PCAKIUAX




TornuBo (HedTh, yroiabs U MeTaH). 3arpsa3HeHHE BO3/1yXa, CIOCOOBI €ro

25 1
MIPEJOTBPALLICHHS

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

27 Bogopon — snemeHT u npocroe BeuecTBo. HaxoxaeHue 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 «Ilomydenue u cobupanue 1
BOJOPOJIa, U3yUEHHE €r0 CBOMCTBY

32 Mousipablii 00BEM ra3oB. 3akoH ABOrajgpo 1

33 Brrauciienus 00bEma, KOTMYecTBa BEIIECTBA ra3a 10 ero H3BECTHOMY 1
KOJIMYECTBY BEUIECTBA MK 00BEMY

34 Brruncnenus 006EMOB ra3oB MO ypaBHEHUIO PEAKI[MU Ha OCHOBE 1
3aKOHA 0OBEMHBIX OTHOIICHHI T'a30B

35 duznyeckue 1 XUMHUYECKHE CBOICTBA BOJIbI 1

36 CocraB ocHoBanuil. [ToHsiTHe 00 MHAMKATOPAX 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 CBOWCTBA KUCIOTHBIX, OCHOBHBIX U 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 CBOMCTBA KUCTIOT 1

46 Conu (cpennue): HOMEHKIIATypa, CIOCOOBI MOTYyYeHUsI, XUMUYECKHE 1
CBOMCTBA

47 [IpakTuueckas padbora Ne 6. Pemenune skciepuMeHTaNbHBIX 33124 10 1
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX COCIUHEHUI

48 I'eneTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHMYECKUX COCTUHEHHH 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 CUCTEMATH3AIHS 3HAHHIMA 1

67 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3als 3HAHUHA 1

68 PesepBHrlil ypok. O60011I€eHHE U CUCTEMATHU3AIIHS] 3HAHHHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

N Tema ypoka KoanuyecTBO
n/n
4acoB

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

5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMUYECKHUX AJIEMEHTOB 1
IIEPBBIX TPEX MEPUOIOB

3 Kinaccudukanms 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIICCTB 1
Bupl XMMUYECKOM CBSA3U U TUIIBI KPUCTAIUIMYECKUX PEIIETOK 1

5 Kontponsnas padora Nel o teme «IloBropenue u yrimyOnenue 3HaHUN 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Kiaccudukanms XuMHUeCKIX PEaKIMi 10 pa3IuYHbIM ITPU3HAKAM 1

7 [TonsiTue 0 CKOPOCTH XMMUYECKOUN peakunu. I [oHATHE O TOMOT€HHBIX U 1
TFEeTEPOTCHHBIX PEaAKIUIX
[TonsiTue o xumuueckoMm paBHOBecHH. DaKTOPHI, BIUSIONIUE HA

8 CKOpPOCTh XUMHYECKON PEAKIIUU U MOJIOKEHNE XUMHUYECKOTO 1
paBHOBECHUS

9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1

10 Teopus snexkTponuTHYecKor qucconuanui. CUIbHbIC U cl1a0bIe 1
AIEKTPOJIUTHI

11 HoHHble ypaBHEHHUSI peakuit 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 [IpaxTuueckas padorta Ne 1. «PemieHne skcriepUMEHTaIbHBIX 331a4» 1

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

18 OO1ast xapakTeprCcTUKa FaJIOTeHOB. XUMHUECKHUE CBOMCTBA Ha 1
puMepe XJopa

19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOIYYEHHE, 1
MIPUMEHEHHE

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

21 Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUMA, €CITU OJIUH U3 1
peareHTOB J1aH B U30BITKE

22 O6mas xapakrepucTuka 31eMeHTOB VIA-rpynims 1




Annorpornusie Moaudukanuu cepsl. Haxoxxaenue cepsl u eé

23 COEAMHEHHI B IpUpoic. XUMUUYECKUE CBOMCTBA CEPBI

24 CepoBoniopof, cTpoeHne, GU3NIECKUe U XMMUYECKHE CBOWCTBA

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 ynoOpeHnid. XUMUYeCKOe 3arpsi3HEHHE OKPYKAIOMIEH CPebl
COEIMHEHUSIMH a30Ta

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

34 Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH.
3arps3HeHue NpUpoIHON cpeabl GpochaTamu

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

36 Oxcunpl yriaepona, ux pusnveckre 1 XMMUYECKHe CBOMCTRA.
DKoJoruueckue mpoOiieMbl, CBA3aHHbIE ¢ OKCHIOM yriieposa (1V)

37 VYronbHas KUCIIOTa U €€ COH

38 ITpakTryeckas padora Ne 4 mo teme "[losyueHue yriekuciaoro rasa.
KauecTtBeHHas peakuus Ha KapOoHaAT-HOH"

39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHMSX YIIIepoa

40 Kpemnwnii u ero coenmnHeHust

41 [IpakTuueckas padbora Ne 5. Pemenune skciepuMeHTaNbHBIX 33124 10
Teme «BakHeime HeMeTaulbl U UX COCIUHEHHS

42 KonTponbnas pabota Ne3 mo Teme «BaxHeilne HeMeTauTbl U UX
COEIMHEHUS»
OO01mas xapakTepruCcTHKa XUMUIECKIX HJIIEMEHTOB — METAaJUIOB.

43 Meramnueckas CBA3b U METAINTMYECKAs KPUCTAILIIMYECKAs PEIIETKA.
DuU3NYECKUE CBOMCTBA METAJIIIOB

44 XUMHUYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN P




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 Illenoyno3eMenbHbIE METAJIbI — KAJIBIUK 1 MarHui 1
50 Baxueiinme coeqMHEHNS KaJIbLIU 1
ol O06o01IeHre U cCTeMaTU3alus 3HAaHUN 1
52 JKécTkocTh BOJIBI M CIOCOOBI €€ YCTpaHCHHS 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 peaKInu
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 OKPYXKAIOLIEH CpeIbl 1
65 Ponb xumMum B perieHny 3K0JI0rMUecKUX 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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